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Leprosy also known as Hansen's disease is caused by 
Mycobacterium leprae. It is a chronic disease 
transmitted through droplets from the nose and 
mouth during close and frequent contact with the 
untreated cases, but is not highly infectious. The 
bacterium divides very slowly and has an incubation 

1period of over five years.  The symptoms can take as 
long as 20 years to appear. If the disease is left 
untreated, leprosy can cause progressive and 
permanent damage to the skin, nerves, limbs and the 
eyes. Leprosy is treatable, and the cure provided in 
the early stages of the disease averts crippling 
lifelong disability. Early prompt diagnosis and 
treatment with multidrug therapy (MDT) stay the 
key factors in eliminating leprosy as a public health 
concern. WHO has made MDT available free of cost 

1to all the patients worldwide since 1995.

Previously, leprosy was feared as a highly 
contagious, chronic devastating illness, but now, 
with time and research, it is known that the 
bacterium is hard to spread and it is effectively 
curable once diagnosed. But to date, a lot of social 
stigma and prejudice remains about the disease, and 
the people suffering from the illness are 
discriminated and isolated in many areas where 
leprosy is common. Continued efforts and 
commitment to fighting the disease stigma through 
health education and improving the access to 

2treatment will lead to a leprosy free world.

Leprosy has been misunderstood and feared 
throughout the history. Origin of the disease is 
unknown, however it was first described around 600 
B.C. In 1960s and 1970s, there was a debate about 
the choice of appropriate name for this illness; 
leprosy, lepra, Hansen's disease or Hanseniasis. 
Even a strong movement spread in some regions 
globally to substitute the name Hansen's disease for 
leprosy. Leprosy is not just is an important cause of 
crippling deformities, but the affected people have 
high psychosocial affects as well, such as divorce, 
unemployment, and displacement from their native 
place to isolations. Psychiatric disorders are frequent 
in such patients and these preoccupy the healthcare 
resources. Comorbidity among these patients is 

3observed in epidemiological and clinical studies.

January 28 is marked globally as the World Leprosy 
day. Leprosy is an indigenous as well as a migration 

problem in our country. Indigenous leprosy is found 
in all provinces of Pakistan, however in strictly focal 
pattern, places of high prevalence being interspersed 
with regions where the disease is unknown. 
Migration plays a pivotal role in the epidemiology of 

4
leprosy In Pakistan.  Affected people have migrated 
from all neighboring areas like Iran, Afghanistan, 
India, the latter one contributing the largest 
population of migrated patients in Pakistan. Each 
province has its own peculiar migration problems, 
caused by permanent as well as seasonal migrations. 
In 1904, the British Leprosy Mission, setup the 
Rawalpindi Leprosy Hospital, which is the oldest 
facility dedicated to the treatment of leprosy in 
Pakistan. Now located in a populated part of the city, 
at the time of its establishment, the hospital was a 
deserted place in the outskirts of Rawalpindi. Lepers 
from all over British India used to come here for 
shelter and treatment. Since 1968, the hospital has 
been run by the organization Aid to Leprosy Patients 
(ALP). There are currently 97 beds for leprosy 
patients. The hospital also runs a tuberculosis control 
programme and provides facilities related to skin 
problems, blindness,  psychotherapy and 
rehabilitation. Every year, approximately 400 to 500 
new leprosy cases are registered all over Pakistan. In 
2019, 413 leprosy cases were registered, of them 71 
cases were found deformed. This accounts for 17 
percent of all registered patients. Sindh has the 

4greatest number of leprosy patients from Pakistan.  
Leprosy is a disease that is totally curable if 
diagnosed early. However, without an improved 
active case detection, early diagnosis and prompt 
treatment, the number of patients at risk of 
developing impairments and disabilities remains 
very high. Of every 100 people newly diagnosed 
with this illness in Pakistan, 15 already have 
impairments. Annual leprosy statistics in Pakistan 
show that the number of new case detections is 
slowly decreasing as a long-term trend, however, 

3,4
more efforts are needed to stop this disease.  

Leprosy used to be associated with mutilation, 
isolation and suffering. Even in today's world, 
leprosy is still considered as God's punishments in 
some developing countries, including Paktsian, and 
person who have it are considered "unclean". Even 
the disease is curable and drugs are available free of 
charge, in many developing countries, the disease is 
often not even diagnosed because there are not 
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enough treatment centers. One German doctor has 
worked wonders in Pakistan. Ruth Katherina Martha 
Pfau (9 September 1929 – 10 August 2017) was a 
German–Pakistani Catholic nun of the Society of the 
Daughters of the Heart of Mary and a physician. She 
moved to Pakistan from Germany in 1961 and 
devoted more than 55 years of her life to fighting this 
disease in Pakistan. Ruth Pfau was honoured with 
Hilal-i-Pakistan, Hilal-i-Imtiaz, Nishan-i-Quaid-i-
Azam, and the Sitara-i-Quaid-i-Azam by the 
Government of Pakistan. She contributed to the 
establishment of 157 leprosy clinics across Pakistan 
that treated thousnads of pateints with leprosy. 
Fazaia Ruth Pfau Medical College and Dr. Ruth Pfau 

5Hospital are named after her in Karachi.  

In 1960, at the age of 31, Pfau decided to dedicate the 
rest of her life to the people of Pakistan and their 
battle against leprosy outbreaks. She visited the 
Lepers' Colony behind McLeod Road (now I. I. 
Chundrigar Road) near the City Railway Station 
Here she decided that the care of lepers would be her 
life's calling. She started medical treatment of lepers 
in a hut in this area. The Marie Adelaide Leprosy 
Centre was founded and Dr. I K Gill started social 
work for the leprosy patients and their families. A 
leprosy clinic was bought in April 1963 and patients 
from different regions of Pakistan and from 

6
Afghanistan started coming for the treatment.  

In 1979, Pfau was appointed as the Federal Advisor 
on Leprosy to the Ministry of Health and Social 
Welfare of Government of Pakistan. Pfau travelled 
to far furlong areas of Pakistan where there were no 
medical facilities for the lepers. She collected 
donations in Germany and Pakistan and coordianted 
with hospitals in Rawalpindi and Karachi. In 
recognition of her service to the country, she was 
awarded Pakistani citizenship in 1988. In 1996 
Pakistan was declared by W.H.O. as one of the first 
countries in Asia to have controlled leprosy because 
of her untiring effects. Pfau died at the Aga Khan 

thUniversity Hospital in Karachi on 10  August 2017. 
The state funeral was held at Saint Patrick's 
Cathedral, and she was buried at a Christian 

7
cemetery in Karachi.

Ruth Pfau's services to end leprosy in Pakistan can 
never be forgotten. She left Germany and made 
Pakistan her home to serve humanity. She may have 
been born in Germany; her heart was always in 
Pakistan. She came here to make lives better for 
those affected by the disease and in doing so found 

herself a home. Pakistani nation will remember her 
for her courage, loyalty, her services in eradication 
of leprosy and most of all her patriotism. Pakistan 

6
referred to Pfau as an "ambassador of humanity".
There are numerous obstacles for the complete 
eradication of this disease from Pakistan. Although a 
lot has been done and success obtained in many 
areas, the problem of stigma remains. Leprosy 
eradication is a long-term act. Drug treatment alone 
is not enough to solve all the management issues. 
The role of mental health professionals is mandatory 
in dealing with psychosocial problems related to 
leprosy. Psychosocial assistance and support to the 

8
lepers will be helpful in eradication of this disease.  
This requires a national wide campaign of health 
education for the general public. The general public 
must be made aware that leprosy is not a genetic or 
hereditary disease, however it is totally curable, and 
the affected patients need social support. A better 
coordination between all healthcare workers dealing 
with the lepers will settle all the issues and help in 

8
achieving the eradication goals in the country.
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Not all of us can prevent a war; but most of us can 
help ease sufferings of the body and the soul.

Dr. Ruth Pfau



The normal functioning ovary produces a folli-

cular cyst 6-7 times each year. In most cases, 

these functional cysts are self-limiting and resolve 

within the duration of a normal menstrual cycle. In 

rare situations, a cyst persists longer or becomes 

enlar-ged. At this point, it represents a pathological 
1

adnexal mass.

 In the past, physicians relied on the findings of a 

pelvic examination to diagnose an adnexal mass. 

With the introduction of imaging modalities 

i nc lud ing  t r ansabdomina l  and  vag ina l  

ultrasonography. Doppler color scans, and magnetic 

resonance imaging, more characterization of the 

internal wall structure is possi-ble. Although not 

Abstract

Background: Ovarian masses are the growths outside or inside the ovaries which disturbs the menstrual 
cycle and fertility of the females.

Objectives: To determine the clinical, radiological and surgical evaluation of ovarian masses

Methodology: This Cross sectional study was done in the department of Obstetrics & Gynecology in Rai 
medical college / Doctor's Trust Teaching Hospital, Sargodha from June 2019 to June 2020. Sample size 
consisting of 63 patients were selected using consecutive non probability sampling method with clinical 
diagnosis of ovarian masses. These patients underwent transvaginal ultrasonography and findings were 
recorded. Blood sample was taken for tumor markers and base line investigations. Meanwhile, surgery was 
done including hysterectomy or bilateral salpingo-Oophorectomy surgical and histopathological evaluation 
of ovarian masses was done.

Results: The mean age of females was 41.76 ± 14.93 years. Age of menarche was 13.05 ± 1.05 years. 
Duration of abnormal symptoms was 11.38 ± 12.09 months. Abdominal pain was the most common symptom 
for ovarian mass [54 (85.7%)]. On clinical examination for ovarian masses, palpable mass was observed in 27 
(42.9%) cases, tenderness 48 (76.2%), irregularity 36 (61.9%), cervix was normal in 45 (71.4%) cases, 
cervical deviation 12 (19%). On ultrasound cyst wall thickness was increased in 39(61.9%), septations 
21(33.3%), internal echoes 30(47.6%), abnormal uterine size 39(61.9%) and 3 (4.8%) cases had metastasis. 
The most common surgical procedure performed were total abdominal hysterectomy and Bilateral 
Salpingectomy [33 (52.3%) each]. On chemical pathology, abnormal findings were recorded as CA125 in 10 
(15.9%) cases, α-Fetoprotein level in 3 (4.7%), Beta HCG in 5 (7.9%), Carcinoembryonic antigen in 2(3.0%), 
Lactate dehydrogenase in 2(3.0%) cases. Histopathological findings of biopsy sample were as follicular cyst 
was most common [21 (33.3%)].

Conclusion: Our study showed that the chances of abnormal findings on ultrasound and surgery are high in 
symptomatic females with ovarian mass.
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definitive, these findings can help determine 

whether a mass appears more consistent with a 
2physiologic cyst or neoplastic process. 

 Possible lab tests in the evaluation of adnexal 

mass include serum markers, Complete blood count, 
1

urinalysis and electrolytes.  CA-125 is elevated in 

approximately 80% of all women with ovarian 

cancer. Among gynecological cancers, ovarian 

malignancy is the most lethal, largely due to the fact 
3that it is not diagnosed until late stage.  A female's 

risk at birth of having ovarian tumor sometime in her 

life is 6-7%. Relative frequency of ovarian tumor is 

different for western and Asian countries. Two third 

of ovarian tumors occur in women of reproductive 
4

age group.

 The distribution of ovarian cancer histology 

varies widely worldwide. Variation in the distribu-

tion of histological groups of ovarian cancer may 

impact international comparisons of survival from 

all ovarian cancers combined if countries with more 

favourable histological distributions, where more 

tumours are classified as type I epithelial, germ cell 

or sex cord-stromal, are compared to survival in 

countries with higher proportions of type II epithe-
5

lial tumours.

 The aim of this study is to determine the 

clinical, radiological, surgical and histopathological 

evaluation of ovarian masses in symptomatic 

females. There was a need to update the current 

extent of problem and output of current practice in 

local population.

METHODOLOGY

Study Design: Cross sectional study.

Setting: Department of Obstetrics & Gynecology, 

Rai medical college / Doctor’s Trust Teaching 

Hospital, Sargodha.

Duration: One year months i.e. June 2019 to June 

2020

Sample Size: With confidence level 95%, margin of 

error 10% and anticipated population proportion 

78.9% for benign ovarian masses then sample of 63 

was calculated.

Sampling Technique: Non probability consecutive.

Selection Criteria: Females of age 20-70 years, 

presenting with symptoms of ovarian masses / lesion 

i.e. severe abdominal pain, nausea, lower backache 

and thighs pain, abnormal vaginal bleeding were 

included. While females with recurrent lesions, ova-

rian or endometrial malignancy or metastatic disease 

were excluded.

Patients presented in out patient Department of 

Obstetrics & Gynecology, Rai medical college / 

Doctor’s Trust Teaching Hospital, Sargodha. Infor-

med consent was taken before enrollment and 

females who fulfilled selection criteria were 

enrolled. Details like age, parity, symptoms, history 

of smo-king, alcoholism, comorbidities and medical 

history were also noted. Clinical examination of all 

patients was done and blood sample was taken for 

assessment of hormonal level ( CA-125, Beta HCG, 

CEA,  LDH) .  Then  females  underwen t  

ultrasonography for assess-ment of size and location 

of ovarian mass and endo-metrium was also 

observed. Then females underwent surgery 

including hysterectomy either total abdominal or 

vaginal, bilateral salpingo-Oophorec-tomy, etc. 

Samples of ovarian mass were sent to the 

histopathology department for assessment of type of 

mass either malignant or benign.

Data Analysis: Data analysis done with SPSS v 20. 

Mean and standard deviation calculated for age & 

duration of symptoms etc. Frequency & Percentage 

calculated for symptoms, comorbidities, patient 

history, surgical, radiological and histopathological  

findings.

RESULTS

 The mean age of females was 41.76 ± 14.93 

years. There were 30 (47.6%) females of reproduc-

tive age group, 21 (33.3%) were in perimenopause 

stage while 12 (19%) had postmenopausal stage. 

There were only 12 (19%) nulliparous females, while 

42 (66.7%) had parity <5, but 9 (14.3%) had parity 

>5. Age of menarche was 13.05 ± 1.05 years. 

Duration of abnormal symptoms was 11.38 ± 12.09 
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months. Abdominal pain was the most common 

symptom for ovarian mass [54 (85.7%)], followed by 

pressure symptoms [24 (38.1%)], abnormal uterine 

bleeding [18 (28.6%)], urinary frequency [18 

(28.6%)]. Only 9 (14.3%) females had history of 

contraception used and all had IUCD implant. Table 1

 On clinical examination for ovarian masses, 

palpable mass was observed in 27 (42.9%) cases, 

tenderness in 48 (76.2%) cases, abnormal consis-tency 

in 39 (61.9%) and abnormal regularity in 39 (61.9%) 

cases. On ultrasound, cervix was normal in 45(71.4%) 

cases while cervical deviation was detec-ted in 12 

Table 1:  Demographics and Clinical Findings of 
Females with Ovarian Masses

Parameters Mean ± SD / f (%)

n 63

Age (years) 41.76 ± 14.93

Reproductive age (18-40 years) 30(47.6%)

Perimenoausal (41-55 years) 21(33.3%)

Postmenopausal (>55 years) 12 (19%)

Parity

Nulliparous 12 (19%)

Multiparous (<5) 42(66.7%)

Grand multiparous (>5) 9 (14.3%)

Ovarian mass symptoms

Duration of abnormal symptoms 11.38 ± 12.09

Pressure Symptoms 24(38.1%)

Urinary urgency 12 (19%)

Urinary frequency 18(28.6%)

Abdominal pain 54(86.7)

Generalized plain 27(42.9%)

Localized pain 24(38.1%)

Pain intensity

Mild 27(42.9%)

Moderate 27(42.9%)

Severe 9 (14.3%)

Menstrual cycle

Age of menarche 13.05 ± 1.05

Irrirr Irregular bleeding 18(28.6%)

Post-menopausal Bleeding 6(9.5%)

Premenopausal 48(76.2%)

Postmenopausal 15(23.8%)

Medical history

Contraception (IUCD) 9 (14.3%)

Medical Treatment for ovarian masses 18(28.6%)

Surgical Treatment for ovarian masses 6(9.5%)

Table 2:  Clinical, Radiological and Surgical 
Evaluation of Ovarian Masses

Parameter F (%)

Clinical findings

Palpable Mass 27 (42.9%)

Not palpable 36(57.1%)

Abnormal Consistency 39(61.9%)

Abnormal Mobility 48(76.2%)

Abnormal Regularity 39(61.9%)

Tenderness 48(76.2%)

Cervix Normal 45(71.4%)

Cervical Deviation 12 (19%)

Ultrasound findings

Site

Right adnexa 33(52.4%)

Left adnexa 30(47.6%)

Increased cyst wall thickness 39(61.9%)

Abnormal Septation 21(33.3%)

Internal echos 30(47.6%)

Abnormal Uterine size 39(61.9%)

Doppler findings

Low grade vascularity 3(4.8%)

Minimal flow 51(81.0%)

No flow 6(9.5%)

Metastasis 3(4.8%)

Surgical findings

Fallopian Tube R L

Normal 30(47.6%) 36 (57.1%)

Adherent 9 (14.3%) 9 (14.3%)

Gangrenous 3(4.8%) 0(0%)

Involved in mass 12 (19%) 9 (14.3)

Stretched 3(4.8%) 6 (9.5%)

Swollen hydro-salpinx 6(9.5%) 3 (4.8%)

Metastasis observed 3(4.8%)

Adhesions 27(42.9%)

Procedure performed

Total abdominal hysterectomy 33(52.3%)

Bilateral Salpingectomy 33(52.3%)

Cystectomy 12 (19%)

Unilateral salpingo-oophorectomy 12 (19%)

Diagnostic Laparotomy 6(9.5%)

Vaginal hysterectomy 3(4.8%)

Drainage of multiple fluid filled 
spaces 3(4.8%)

Chemical Pathology

Abnormal CA125 level 10 (15.19%)

Abnormal α- Fetoprotein level 3 (4.7%)

Abnormal Beta HCG 5 (7.9%)

Abnormal Carcinoembryonic antigen 2 (3%)

Abnormal Lactate dehydrogenase 2(3%)

Histopathological findings of biopsy sample

Follicular cyst / Serous Cyst adenoma 21(33.3%)

Chorionic Villi suggestive of Chronic 
ectopic Pregnancy 9 (14.3%)

Dermoid cyst 9 (14.3%)

Endometriosis 8 (12.6%)

Hemorrhagic cyst 8 (12.6%)
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(19%) cases, abnormal cyst wall in 39 (61.9 %) cases, 

21 (33.3) had abnormal septation, while all (100%) 

females had abnormal endometrium. On Doppler 

ultrasound, 3 (4.8%) cases had metastasis. On 

surgery, 30 right fallopian tube and 36 left fallo-pian 

tubes were involved. The most common surgical 

procedure performed were total abdominal hysterec-

tomy and Bilateral Salpingectomy [33 (52.3%) each], 

followed by Cystectomy and Unilateral salpingo-

oophorectomy [12 (19%) each] and diagnostic lapa-

rotomy [6 (9.5%)]. On chemical pathology, abnormal 

findings were recorded as CA125 in 10 (15.9%) 

cases, α-Fetoprotein level in 3(4.7%), Beta HCG in 5 

(7.9%), Carcinoembryonic antigen in 2 (3.0%), 

Lactate dehydrogenase in 2(3.0%) and adhesions in 

27(42.9%) cases. Histopathological findings of biop-

sy sample were as follicular cyst was most common 

[21 (33.3%)] followed by Chorionic Villi suggestive 

of Chronic ectopic Pregnancy and Dermoid cyst [9 

(14.3%) each], Endometritis and Hemorrhagic cyst 

[8 (12.6%) each] and 3 (4.8%) had malignant tumors, 

3 (4.8%) had leiomyoma and 2 (3%) had Mullerian 

duct anomly. Table 2

DISCUSSION

 The largest screening trial performed to date 

(The Prostate, Lung, Colorectal, and Ovarian Cancer 

Screening Randomized Controlled Trial, or PLCO 

Trial) found that among the general population, 

screening with CA-125 and transvaginal ultrasound 

versus usual care did not decrease ovarian cancer 

mortality. The study also reported serious complica-

tions arising from diagnostic interventions perfor-
6med to evaluate false-positive screening results.

 While many other screening algorithms are 

being actively investigated, at this time there is 

insufficient evidence to support the routine use of 

pelvic ultrasound and/or CA-125 to screen for 

ovarian cancer in the general population. As with all 

screening tests, the ideal screening algorithm will 

ultimately balance the accurate detection of ovarian 

malignancy at an early stage while minimizing unne-
6

cessary interventions in patients.

 Most adnexal masses are benign; outcome and 

prognosis are very good. Generally, no impact on life 

span or quality of life is noted. In fact, most women 

treated for adnexal masses have no interruption in 
1

their reproductive abilities.  In our study, abdomi-nal 

pain was the most common symptom for ovarian 

mass [54 (85.7%)]. On clinical examination for 

ovarian masses, palpable mass was observed in 27 

(42.9%) cases, tenderness 48 (76.2%), abnormal 

consistency 39 (61.9%) and irregularity 39 (61.9%). 

Cervix was normal in 45(71.4%) cases, cervical 

deviation 12(19%). On ultrasound abnormal cyst 

wall 36(61.9%), internal septation 21(33.3%), inter-

nal echoes 30(47.6%). The most common surgical 

procedure performed were total abdominal hysterec-

tomy and Bilateral Salpingectomy [33(52.3%) 

each], adhesions in 27 (42.9%) cases. On chemical 

pathology, abnormal findings were recorded as 

CA125 in 10 (15.9%) cases, α-Fetoprotein level in 3 

(4.7%), Beta HCG in 5 (7.9%), Carcinoembryonic 

antigen in 2 (3.0%), Lactate dehydrogenase in 2 

(3.0%). Histopathological findings of biopsy sample 

were as follicular cyst was most common [21(33.3 

%)]. Germ cell tumors were found in 2 patients and 

mucinous adenocarcinoma in 1 patients. 

 Those women who are found to have malignant 

adnexal masses fall into 3 groups, as follows: 

Women 18-20 years: Germ cell tumors are seen in 

these women. The tumors are generally confined to 

the ovary and are cured in 90% of women after 
1chemotherapy.  Women aged 40-60 years: Epithelial 

tumors are the most common ovarian cancer in these 

women. These tumors are advanced (stage III-IV) in 

more than 50% of women. Even after the use of 

chemotherapy, only 10-40% of patients survive their 
1

disease.  Women >60 years: Ovarian epithelial 

malignancies are common in this group of patients. 

Metastatic malignancies are also common. The inci-

dence of sex-cord stromal tumors also increases in 

incidence in this age group, although it still accounts 

for only 5% of tumors. Stromal tumors are often 
1

early stage and may have an indolent course.

 In a study, conducted in Peshawar, the frequen-
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cy of malignant ovarian tumors was 10.29%, out of 

which Granulosa cell tumors were present in 28.6%, 

Endometriod Carcinoma in 28.6%, Mucinous Cys-

tadeno Carcinoma in 14.3%, Dysgerminoma in 
7

14.3%.  While Bukhari et al., found that the frequen-

cy of malignant ovarian tumors was 20%, out of 

which Granulosa cell tumors were present in 17%, 

Mucinous Cystadeno Carcinoma in 17%, Dysger-

minoma in 2%, clear cell carcinoma in 2%, germ cell 
8tumors in 26%.  Iyoke et al., reported that there were 

206 gynecological cancers. There were 54 cases of 

primary ovarian cancer giving an incidence rate of 

1/405 gynecological admissions per year or 0.3% or 

2.4% per gynecological cancer per year. Epithelial 

ovarian cancer constituted 68% of cases of ovarian 
8cancer.

 A Complete blood count helps evaluate for 

presence of inflammation and anemia. An infected 

mass such as a tubo-ovarian abscess results in an 

increased White blood cells count with an associated 

left shift. Adnexal masses rarely cause anemia, but 

because they often require surgical removal, this 
9-11

information should be known.  Urine or serum beta 

human chorionic gonadotropin should be obtained in 

women of reproductive age to rule out pregnancy and 
.9-11

pregnancy-related etiologies of adnexal masses

 Other serum markers such as alpha-fetoprotein 

and lactate dehydrogenase can be helpful when a 

germ cell tumor is suspected. An ovarian mass in the 

setting of a thickened endometrial stripe or abnormal 

uterine bleeding, inhibin A and B may help with 

diagnosis of a granulosa cell tumor. Measuring other 

hormone levels is generally of limited value in the 

evaluation of adnexal masses. Obtaining estrogen 

and progesterone levels may be helpful in women 

suggested to have functional tumors, such as germ 

cell tumors, or if a girl younger than 12 years is being 
12evaluated.

 The most commonly performed test to evaluate 

an adnexal mass is transabdominal or transvaginal 
13-15

ultrasonography.  This test helps demonstrate the 

presence of the mass and its location (eg, ovarian, 

uterine, bowel). It also provides the mass size, 

consistency, and internal architecture.

 When an obvious epithelial ovarian malignancy 

is encountered, a complete staging protocol must be 

performed. This generally includes complete explora-

tion of the abdomen, total abdominal hysterectomy, 

bilateral salpingo-oophorectomy, omentectomy, 

pelvic and para-aortic lymph node dissections, 

biopsies of the undersurface of the right and left 

diaphragms, and biopsies of the colic gutters followed 

by a maximal resection of the intra-abdominal 
16tumor.  In select cases involving women with limited, 

early stage, low-grade ovarian cancers, a fertility 

sparing procedure may be considered. In some cases, 

resecting portions of the small bowel or colon may be 

necessary; therefore, preoperative bowel preparation 

may be warranted, as is a discussion about possible 
17

colostomy or other bowel changes.

 Among women undergoing laparoscopic resec-

tion of adnexal masses, a transvaginal approach for 

specimen removal is associated with less postopera-
18

tive pain than a trans umbilical approach.  A 

female's lifetime risk of having ovarian tumor is 

6.0–7.0%, and these tumors account for up to 30% of 
19

all cancers of the female genital system.  Surface 

epithelial tumors are the most common variety and 

accounts for approximately 65–75% of all ovarian 
20

tumors.  The most common type of epithelial 

ovarian neoplasms encountered is benign cystade-

nomas, of which 75% are serous cystadenomas and 
21

25% are mucinous cystadenomas.  The occurrence 

of mixed epithelial tumors is rare, while the occu-

rrence of two different types of ovarian tumors in 

each of the ovaries is very rare, with only few cases 
22having been documented.

 The clinical features of ovarian cysts and 

tumours can vary depending on the size and type of 

pathology present. When taking a history from 

patients it is important to bear in mind that the 

presentation of ovarian cancer is often vague causing 

a delay in diagnosis and presentation to specialists 

with advanced disease. Therefore, never ignore a 

postmenopausal patient with nonspecific gynecolo-
23

gical or gastrointestinal symptoms.
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CONCLUSION

 Our study showed that the chances of abnormal 

findings on ultrasound and surgical are high in symp-

tomatic females with ovarian mass. So in future, 

such cases should be screened for clinical signs & 

symptoms and radiological findings can also be 

reliable as in many cases ultrasound and surgery 

showed almost similar findings.

LIMITATIONS OF THE STUDY

 Our study had two important limitations. 

Sample size was very small. Further studies are 

suggested to be conducted on large sample size to 

confirm the results as determined through this study. 

Moreover, there was financial problem, especially 

for ultrasound and blood tests. Duration of study and 

follow-up was very short. Further studies should be 

done for prolonged time and with longer follow-up 

duration in order to follow the prognosis of surgical 

procedures.
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Placenta Previa (PP) is a low lying placenta 

attached to the lower segment of uterus. It is 

divided into 4 grades based on the location and level 

of encroachment on internal OS. Grade I, II, III and 

IV are known as minor, marginal, partial and comp-

lete placenta previa respectively. Type I and II are 

commonly known as minor placenta previa while 
1

type III and IV are labelled as major placenta previa.  

Increased maternal age, infertility treat-ment and 

history of previous cesarean section (CS) are 

common risk factors associated with placenta 

2
Previa.  Significant association between maternal 

age, booking status, male gender of the baby and 
3

type of placenta Previa  has also been reported.  

 The prevalence of placenta previa is highly 

variable among various geographical regions. Over-

all prevalence of placenta previa is reported to be 5.2 

per 1000 pregnancies. Highest prevalence of 12.2 

per 1000 pregnancies is reported in Asian women 

while lowest prevalence is 2.7 per 1000 pregnancies 
4in sub-Saharan Africa.  Its prevalence is reported to 

be 6-fold higher in women undergoing assisted 

reproduction compared to those with who conceive 
5spontaneously.  Studies have reported 2.75% higher 

incidence of placenta previa in women having 
6history of CS.  Previous caesarean delivery increa-

ses the incidence of placenta previa from 10/1000 

deliveries with one previous CS to 28/1000 delive-

ries with >3 cesarean sections. Significant increase 

in incidence of placenta accreta, hysterectomy and 

maternal morbidity has also been reported with 
7history of cesarean section.

 High incidence of mortality and morbidity is 

Abstract

Placenta Previa is associated with maternal morbidity and mortality. It is associated with increased risk of 
peripartum hysterectomy, blood transfusions and ICU admission.

Methodology: The study was conducted at DHQ Teaching hospital Sahiwal from June 2018-March 2019. A 
total of 50 subjects were enrolled during the study period. The mean age of the patients in the study was 30.58 
+ 4.63 years (Range 21 – 40 years). The average married duration was 9.66 + 4.59 years. Mean gestational age 
at the time of presentation to the hospital was 34.82 + 3.05. 

Results: Most of the subjects were in 21 – 40 years age group. 46 (92%) of the subjects were multigravida 
while only 4 (8%) of the subjects were primigravida. Previous scar was present in 21 (42%) of the patients and 
mal-presentation of the fetus was observed in 26 (52%) of the subjects. Multigravidity and mal-presentation 
of the baby were significant risk factors for.

Conclusion: Placenta Previa is an obstetric emergency requiring emergency management. Feto-maternal 
morbidity and mortality can be reduced significantly by proper ante-natal care, timely diagnosis of placenta 
Previa, promoting spontaneous vaginal deliveries and effective use of family planning services. Availability 
of specialists and advanced level healthcare facilities can further reduce burden on healthcare services.
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8
reported in parturients with abnormal placentation.  

Placenta previa is associated with poor maternal 

outcome e.g. abnormal lie of the fetus, increase risk 

of cesarean delivery and post-partum hemorrhage. 

More than 50% of the mother with placenta previa 

has Antenatal hemorrhage (APH) requiring emer-

gency treatment. It is a common cause of maternal 

death in parturients with placenta previa. Incidence 

of APH is positively associated with PP and varies 
9

with location and type of placenta previa.  Studies 

have also reported significant association of peri-

partum hysterectomy, intra and post-partum blee-

ding, mal-presentation of the baby, maternal sepsis 
2

and post-partum hemorrhage with placenta Previa.  

Adverse perinatal outcomes including higher morta-

lity rates, APGAR score <7 at birth, intra-uterine 

growth restriction and congenital malformations 

have also been reported in patients with placenta 
2

previa.  

 High rate of vaginal bleeding, recurrent abor-

tions, adherent placenta, placental abruption, pre-

term deliveries and gestational diabetes have been 

reported in pregnancies complicated with placenta 
10

previa.  Type of placenta previa has significant 

effect on gestational age and mode of delivery, intra-
3operative blood loss and birth weight of the fetus.  

Neo-nates born to these mothers have been reported 

to have low APAGR score, low birth weight, pre-

maturity, congenital malformations and frequent 
11

admissions in intensive care unit.  Early identifi-

cation of high-risk pregnancies and careful survei-

llance may decrease pre and post-natal complication 

in mothers. Rosenberg and his colleagues concluded 

that timely delivery in complicated pregnancies can 

significantly reduce maternal and fetal complica-
12

tions.  Placenta previa is an emergency obstetric 

condition requiring immediate interventions to 

prevent morbidity and mortality in parturients. The 

study was planned to identify risk factors and mater-

nal and neonatal complications associated with 

placenta previa.

METHODOLOGY

 This was a cross-sectional observational study 

conducted at department of Obstetrics and Gyneco-

logy, Sahiwal Medical College teaching Hospital, 

Sahiwal from June 2018 to March 2019. The samp-

ling technique was non-probability consecutive 

sampling. All the women having singleton pregnan-

cies with diagnosis of placenta previa on ultrasono-

graphy were included in the study. Demographic 

information and gynecological & obstetric history 

was noted. Risk factors e.g. antepartum hemorrhage, 

previous caesarean delivery, mal-presentation of the 

baby, type of placenta previa, gravidity and parity of 

the patients were recorded. Record of blood and 

fresh frozen plasma was also maintained. Other 

recorded variables include maternal complication 

e.g. post-partum hemorrhage and duration of 

hospital stay and fetal complications e.g. low birth 

weight, intra-uterine growth restriction, still birth, 

early neonatal death, malformations and admission 

in intensive care units. All the data was analyzed 

using SPSS version 22. 

RESULTS

 A total of 50 subjects were enrolled during the 

study period. The mean age of the patients in the 

study was 30.58 + 4.63 years (Range 21 – 40 years). 

The average married duration was 9.66 + 4.59 years. 

Mean gestational age at the time of presentation to 

the hospital was 34.82 + 3.05 weeks (Table 1).

  Multiparity, mal-presentation, availability and 

utilization of ante-natal care and history of previous 

scar were commonly reported risk factors for 

Placneta Previa (Fig 1).

Table 1:  Basic Information of the Subjects

Variable Mean S.D

Age of the Patient 30.58 4.63

Married years 9.66 4.59

Gestational Age at Presentation 34.82 3.05

Number of Blood Transfused 4.26 2.34

Number of FFP Transfused 1.20 1.74
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Figure 1: Risk Factors for Placenta Previa

 Most of the subjects were in 21 – 40 years age 

group. 46 (92%) of the subjects were multigravida 

while only 4 (8%) of the subjects were primigravida. 

Previous scar was present in 21 (42%) of the patients 

and mal-presentation of the fetus was observed in 26 

(52%) of the subjects. Multigravidity and mal-

presentation of the baby were significant risk factors 

for Placenta Previa (Table 2).

 Only a single case of spontaneous vaginal 

delivery was observed. Emergency cesarean section 

was done in rest 49 (98%) of the patients due to 

complications of pregnancy, fetal distress and 

uncontrolled bleeding. Blood transfusion has to be 

done in all cases. Post-partum hemorrhage, trans-

fusion of blood and fresh frozen plasma and duration 

of hospitalization were significantly greater in 

patients with placenta previa major compared to 

previa minor subjects (Table 3).

Variable
Placenta 

Previa Minor
Placenta 

Previa Major
p -

value

Maternal age in years

21 – 34 years 11 29
0.172

> 35 years 5 5

Gravidity

Prim gravida 3 1
0.05*

Multiparity 13 33

History of Gynecological Diseases

Yes 1 1
0.578

No 15 33

H/O Antenatal Visits

Yes 11 22
0.778

No 5 12

H/O Family Planning

Yes 4 6
0.544

No 12 18

H/O Previous Scar

Yes 5 16
0.291

No 11 18

Mal-presentation of Baby

Yes 4 22
0.009*

No 12 12

Table 2:  Various Risk Factors for Placenta Previa 

Variable
Placenta 

Previa Minor
Placenta 

Previa Major
p –

value

Post-partum Hemorrhage

Yes 8 30
0.003*

No 8 4

Ante-partum Hemorrhage

Yes 15 32
0.959

No 1 2

Mode of Delivery

C-Section 16 33
0.488

Vaginal 0 1

Blood Transfusion

Yes 16 34

Blood 2.94 + 1.24 4.91 +2.43 0.004**

FFPs 0.50 + 1.37 1.53 + 1.81 0.032**

Duration of Hospitalization

< 4 days 10 3
<0.001*

> 4 days 6 31

Table 3:  Maternal Outcomes in Patients with 
Placenta Previa

Variable
Placenta Previa 

Minor
Placenta 

Previa Major
p -

value

Still Birth

Yes 1 4
0.544

No 15 30

APGAR Score at 1 min

>7 9 15
0.526

<7 6 15

APGAR Score at 5 min

>7 11 19
0.502

<7 4 11

Low Birth Weight

Yes 2 16
0.010*

No 13 14

Early Neonatal Death

Yes 0 1
0.475

No 15 29

Maformations

No 15 30

Admission to ICU

Yes 4 15
0.135

No 11 15

Table 4:  Fetal Outcomes in Patients with Placenta Previa
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 5-cases of still birth occurred during the study 

which was excluded during data analysis of remai-

ning variables. One case of early neonatal death 

occurred. APGAR score at 1 min and 5 min and were 

not significantly different in placenta previa minor 

and major patients. No case of malformation was 

seen in any of the neonate. Birth weight of the new 

born was significantly affected by degree of placenta 

Previa (Table 4). 

DISCUSSION

 Placenta Previa is an obstetric emergency often 

requiring emergency cesarean section to save 

mother and the fetus. Although many risk factors for 

Placneta Previa have been identified but little is 

known about its development in pregnancy. Repor-

ted risk factors for placenta Previa include history of 

caesarean deliveries, use of artificial reproduction 

techniques, infertility treatment, advanced maternal 
3

age and male gender of the baby.  Globally, there is 

an increase in rate of cesarean deliveries especially 

in developed countries. Moreover, rate of cesarean 

deliveries is almost three times greater in private 
13

sector hospitals than public sector health facilities.  

The pooled overall prevalence of placenta Previa in 

China is 1.24% with significant geographical varia-

tion based on demographic characteristics of sample 
14cohort and sampling technique.

 In the current study, multi-gravidity and mal-

presentation of the baby were significant risk factors 

for placenta Previa. Risk of placenta Previa is 0.63% 

and 0.38% in following cesarean and vaginal deli-

very respectively. A two fold increase in incidence of 

placenta Previa following first two cesarean delive-

ries is observed. Similarly, risk of placental abrup-
15tion in subsequent pregnancies also increases.  

Incidence of placenta Previa in subsequent pregnan-

cies is reported to be 46% with one and 54% with two 

or more caesarean sections. In a study, patients with 

marginal placenta Previa underwent cesarean deli-

veries more often, delivered later and had less inci-

dence of antepartum hemorrhage than low lying 
16

placenta.  Rosenberg and colleagues reported 

infertility treatment, advance maternal age and 

previous history of cesarean deliveries as indepen-
2dent risk factors for placenta Previa.  

 In our study, antepartum and post-partum 

hemorrhage was observed in 94% and and 38% of 

the parturients respectively. Over results is in-line 

with other studies whereby researchers have repor-

ted high risk of complications with abnormally 

placed placenta. The pooled prevalence of antepar-

tum hemorrhage in pregnant women is reported to be 

51.6% in literature. Furthermore, the prevalence is 

positively correlated with multi-parity and have 
17adverse effect on maternal outcome.  While pooled 

prevalence of post-partum hemorrhage is 22.3%. 

The prevalence is higher in patients with Placenta 
18Previa compared to low lying plcaenta.  Ante-

partum and post-partum hemorrhage and adverse 

fetal outcome e.g. low birth weight, pre-term deli-

very and perinatal mortality have been associated 
19with abnormal placentation.  Post-partum hemorr-

hage and adhesion of placenta are frequently repor-

ted following delivery in patients with central 
20placenta.  

 In the current study,  still birth occurred in 5 

(10%) of the cases. Other than low birth weight no 

other complications were observed in neonates 

owing to availability of specialized care to the 

patients.  In a study from China, researchers reported 

association of low weight babies with placenta 

previa. However, there was no difference of APGAR 

score at 1min and perinatal mortality rate in both 
21

groups.  Anterior Placenta Previa is associated with 

significant increase in risk of complications in 
22

neonates.  In a critical analysis of outcomes of 

Placenta Previa, an APGAR score of <7 at 1 and 5 

minutes, intra-uterine growth restriction and higher 
2

peri-natal mortality rates have been reported.  Much 

variability in associated risk factors and outcomes of 

placenta Previa have been reported which indicates a 

heterogeneous and multifactorial etiology of Placen-

ta Previa. However, advanced maternal age and 

history of cesarean deliveries complicate pregnan-

cies and should be addressed on priority basis. 
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CONCLUSION
 Placenta Previa is an obstetric emergency 
requiring emergency management. Feto-maternal 
morbidity and mortality can be reduced significantly 
by proper ante-natal care, timely diagnosis of 
Placenta Previa, promoting spontaneous vaginal 
deliveries and effective use of family planning 
services. Availability of specialists and advanced 
level healthcare facilities can further reduce burden 
on healthcare services.
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Platelets are blood cells whose primary function 

is to stop bleeding working along with the 

coagula-tion factors. Platelets have no nucleus: they 

are frag-ments of cytoplasm which are derived from 

the mega-karyocytes of the bone marrow, and then 

enter the circulation. Platelet count is measured 

either manually using a hemocytometer, or by 

placing blood in an automated blood analyzer using 

electrical impedance, such as a Coulter counter. The 

normal range (99% of population analyzed) for 
9

platelets in healthy Cauca-sians is 150–400 × 10  per 

liter. The normal range has been confirmed to be the 

same in both sex and in the elderly.

 Mean platelet volume (MPV) is a machine-

calculated measurement of the average size of plate-

lets found in blood and is typically included in blood 

tests as part of the Complete blood count. A typical 

range of platelet volumes is 7.5-11.5 fL (femtolitre), 
1equivalent to spheres 2.65 to 2.9 µm in diameter.  In 

a study done by Kuratay et al; frequency of hyper-

destructive thrombocytopenia was observed in 65 
2cases out of 107 patients i.e 60.7%.  When platelet 

concentration is below the normal range it is called 

thrombocytopenia and it can be due to either decrea-

sed production or increased destruction. Thrombo-

cytopenia symptoms may include easy or excessive 

bleeding, petechiae, spontaneous bleeding from 

Abstract

Background: Thrombocytopenia refers to a disorder in which there is a relative decrease of thrombocytes, 
commonly known as platelets present in the blood. The recent years has seen a number of studies on mean 
platelet volume (MPV) as a factor to discriminate the cause of thrombocytopenia.

Objective: To determine the diagnostic accuracy of raised mean platelet volume to diagnose hyper-
destructive thrombocytopenia taking bone marrow biopsy as gold standard.

Methodology: This cross sectional study was conducted for 6 months. The Non probability sampling 
technique was used. Informed consent was taken from all the patients. Patients advised Bone marrow biopsy 
due to thrombocytopenia were enrolled. Complete blood count was done prior to Bone marrow biopsy. The 
mean MPV of 8.5 fl was taken as a cutoff value. Thrombocytopenic patients with MPV of >8.5 fl would be 
presumptively diagnosed as hyperdestructive thrombocytopenia. Confounding factors are not excluded in 
my research. Patient will be labeled as hyperdestructive thrombocytopenia on MPV and Bone Marrow 
Biopsy. All the collected data was entered and analyzed on SPSS version 20.  

Results: The mean age of patients was 42.77±15.04 years. Male to female ratio was 0.87:1. The mean Hb was 
11.05±0.62 g/dl. The sensitivity, specificity and diagnostic accuracy of MPV were 93.22%, 56.52% & 
77.14% respectively taking bone marrow as gold standard.

Conclusion: MPV is a sensitive and reliable test to diagnose hyper-destructive thrombocytopenia.

Key Words: Thrombocytopenia, Mean platelet volume, Hyper-Destructive, Accuracy

1 2 3 4
Saad Zafar,  Fauzia Aamer,  Fatima Saeed,  Muneeza Natiq

MEAN PLATELET VOLUME AS A NON-INVASIVE TOOL TO 

DIAGNOSE HYPERDESTRUCTIVE THROMBOCYTOPENIA

ORIGINAL ARTICLE JAIMC

13JAIMC Vol. 19 No. 1  Jan - March 2021

1. Saad Zafar      2. Fauzia Aamer
3. Fatima Saeed     4. Muneeza Natiq
1. Department of Pathology, Allama Iqbal Medical College Lahore 
2. Department of Haematology, Services Institute of Medical 

Sciences, Lahore
3. Department of Pathology,  Al-Aleem Medical College/Gulab 

Devi Hospital Lahore
4. Department of Pathology Allama Iqbal Medical College. 

PGMI/AMC/LGH, Lahore
 
Correspondence:
Dr. Saad Zafar, Demonstrator, Department of Pathology, Allama Iqbal 
Medical College Lahore. E-mail: saadzafar22@hotmail.com

  Submission Date:  02-10-2020
  1st Revision Date: 18-11-2020

 How to cite: Zafar S, Aamer Fauzia, Saeed F, Natiq M. Mean platelet volume as a non-invasive tool to diagnose hyperdestructive 
thrombocytopenia. JAIMC. 2021; 19(1): 13-17.



MEAN PLATELET VOLUME AS A NON-INVASIVE TOOL TO DIAGNOSE HYPERDESTRUCTIVE THROMBOCYTOPENIA

14 JAIMCVol. 19 No. 1  Jan - March 2021

gums or nose, blood in urine or stools, heavy mens-

trual flow etc.

 Inherited hemostatic disorders are relatively 

rare. The prevalence of von Willebrand disease has 
3

been estimated at 1 case per 1000-5000 population.  

In contrast, acquired hemostatic disorders are 

common, and ITP is one of the most common auto-

immune disorders. The acute self-limiting form of 

ITP, which is observed almost exclusively in 

children, occurs at a rate of 5 cases per 100,000 

population, and the chronic form, which is observed 

mostly in adults occurs at a rate of 3-5 cases per 
3100,000 population.

 Unlike hemophilia, most inherited disorders of 

platelets are not X-linked, and they are equally 

distributed in both sexes. Acute ITP is also observed 

equally in both sexes. Chronic autoimmune throm-

bocytopenia is more common in females than in 
3

males.

 The thrombocytopenia can be either due to 

increased destruction in the vessels and is called as 

hyperdestructive thrombocytopenia e.g. in immune 

thrombocytopenic purpura (ITP) and other auto-

immune states (SLE, CLL, lymphoma) & Infection 

(HIV, dengue, malaria). On the other hand it can be 

due to decreased production from bone marrow 

called hypoproductive thrombocytopenia e.g seen in 

Marrow failure in aplastic anaemia, Marrow infil-

tration by leukaemia, myelofibrosis, lymphoma, 

metastatic carcinoma, Marrow suppression by cyto-

toxic drugs and radiotherapy & viral infections (e.g. 
4HIV, parvovirus).

 Bone marrow biopsy is the ultimate gold 

standard test to check for adequacy of megakaryo-
5cytes in bone marrow.  Adequate megakaryocytes 

indicates peripheral destruction of platelets and 

decreased megakaryocytes show hypoproductive 

thrombocytopenia. Bone marrow biopsy is an 
6invasive test and carries its own morbidity.  Patients 

are often reluctant to undergo this test despite coun-

seling and adequate analgesia due to pain associated 
7with procedure and post-operative pain.

 On peripheral smears it is often seen that size of 

platelets is large in diseases associated with peri-

pheral destruction of platelets and small sized plate-

lets are seen in diseases where there is decreased 

production of platelets from bone marrow. This 

observation strongly reflects the importance of 

Mean Platelet Volume which can be used as a less 

invasive parameter to predict the type of thrombo-
8cytopenia.

 In a study conducted at Department of Haema-

tology, Addenbrooke's NHS Trust, Cambridge, UK, 

where 473 unselected patients with thrombocyto-

penia were studied. The mean platelet volume 

(MPV) was 8.1 fl in patients with marrow disease 

and 9.8 fl in patients without marrow disease which 

suggests that MPV can strongly guide the clinician 

for the presence or absence of bone marrow disease 
9

in thrombocytopenic patients.  Another international 

study was conducted in Thailand by Numbenjapon 

et al completely evaluated. One hundred two 

patients and concluded that  when compared with 

the BM examination, the MPV could predict hyper-

destructive thrombocytopenia with a sensitivity of 
10

82.3%  a specificity of 92.5%.

 Rationale of this study is to determine the diag-

nostic significance of MPV in determining hyper-

destructivethrombocytopenias. No local study has 

been conducted in the city so far. This may guide our 

clinician/physician for subsequent management and 

improving quality of life of the patient. The objective 

of the study was to determine the diagnostic 

accuracy of raised mean platelet volume to diagnose 

hyperdestructive thrombocytopenia taking bone 

marrow biopsy as gold standard.

METHODOLOGY

Study Design: Cross sectional study

Setting: Hematology Section, Pathology Depart-

ment AIMC/JHL

Duration: 6 months i.e. 6-9-2016 to 6-3-2017

Sample Size: Sample size of 105 cases was calcu-

lated with 95% confidence level and 8% margin of 

error for sensitivity, 82.3% and 7% margin of error 
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for specificity, 92.5% and taking expected percen-

tage of hyper-destructive thrombocytopenia i.e. 

60.7%2of raised mean platelet volume MPV by 

taking Bone Marrow Biopsy as gold standard

Sample Technique: Non probability sampling 

technique (consecutive type)

Sample Selection

Inclusion Criteria: Patients of age between 18 to 70 

years of either gender, presenting with thrombo-

cytopenia diagnosed during last 1 month were 

included. It was defined as platelet count below 

150,000/µl measured by Sysmex KX 21 and verified 

by manually counting on peripheral smear under 

microscope.

Exclusion Criteria: Patients on treatment for throm-

bocytopenia e.g. Steroids, IV immunoglobulins, inj 

Anti-D or with history of recent platelet transfusion 

were excluded.

Data Collection: Cases which fulfill the selection 

criteria were enrolled in my study from OPD and 

inpatient departments. Informed consent was obtai-

ned from every patient. Demographic information 

like age, sex, contact number and address can be 

obtained. All information acquired through prepared 

Questionnaire/Performa.Patients advised Bone 

marrow biopsy due to thrombocytopenia was enro-

lled. Complete blood count was done prior to Bone 

marrow biopsy. The mean MPV of 8.5 fl was taken as 

a cutoff value. Thrombocytopenic patients with 

MPV of >8.5 fl would be presumptively diagnosed 

as hyperdestructive thrombocytopenia. Confoun-

ding factors are not excluded in my research. Patient 

will be labeled as hyperdestructive thrombocyto-

penia on MPV and Bone Marrow Biopsy. Hyperde-

structive thrombocytopenia was defined as increa-

sed peripheral destruction of platelets in circulation 

resulting in low platelet count less than 150,000/ul 

with adequate megakaryocytes in bone marrow 

shown on Bone marrow biopsy. On MPV it will be 

labeled if MPV >8.5fl.

Data Analysis: The data was entered and analysed 

through SPSS version 20. 2×2 table was generated to 

calculate the specificity, sensitivity, positive predic-

tive value, negative predictive value and diagnostic 

accuracy of MPV by taking Bone Marrow Biopsy as 

gold standard.

RESULTS

 The mean age of the patients was 42.77±15.04 

years. In this study 49(46.67%) patients were male 

and 56(53.33%) patients were females. The mean 

Hb was 11.05±0.62 g/dl, mean WBC was 7.2±1.7× 
9 910 /L, mean platelet count was 82±31×10 /L, mean 

MPV was 9.30±1.16fl and mean megakaryocytes 

were 1.87±1.18. Table 1

 The sensitivity, specificity, PPV, NPV and 

diagnostic accuracy of MPV was 93.22%, 56.52%, 

73.33%, 86.67% and 77.14% respectively taking 

bone marrow as gold standard. Table 2

 Sensitivity: 93.22%, Specificity: 56.52%, PPV: 

73.33%, NPV: 86.67%, Diagnostic Accuracy: 

77.14%

DISCUSSION

 Thrombocytopenia can be due to hyperdes-

truction of platelets, hypo-production of platelets or 

abnormal spleenic pooling. Many a clinician would 

agree that thrombocytopenia is one of the most 

critical and difficult clinical conditions to manage. 

Hence the need for a platelet count has increased 

Table 2:  Baseline Characteristics of Patients

Bone marrow
Total

Positive Negative

MPV
Positive 55 20 75

Negative 4 26 30

Total 59 46 105

Table 1:  Baseline Characteristics of Patients

n 105

Age (years) 42.77±15.04

Male 49 (46.7%)

Female 56 (53.3%)

Hb (g/dl) 11.05±0.62

WBC 7.2±1.7×109/L

Platelets 82±31×109/L

MPV 9.30±1.16

Megakaryocytes 1.87±1.18
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over the years in most clinical laboratories. How-

ever, the information available on platelets is not 

restricted to the counts alone. MPV has been evalua-

ted as a diagnostic tool in different conditions with 
11-13

thrombocytopenia with variable results.

 According to our study results the MPV diagno-

sed positive(>8.5 fl) thrombocytopenia in 75(71.43 

%) patients and it diagnosed negative(8.5fl or less) 

thrombocytopenia in 30(28.57%) patients. In our 

study the sensitivity, specificity, PPV, NPV and 

diagnostic accuracy of MPV was 93.22%, 56.52%, 

73.33%, 86.67% and 77.14% respectively taking 

bone marrow biopsy as gold standard. In a study 

done by Kuratay et al; frequency of hyperdestructive 

thrombocytopenia was observed in 65 cases out of 
2107 patients i.e 60.7%.

14 A study by Pritam Sewakdas Khairkar et al  

described that the MPV is a sensitive and reliable 

indicator for diagnosis of thrombocytopenia due to 

various causes. More attention should be paid to 

MPV along with other platelet indices to differen-

tiate between hyperdestructive thrombocytopenia 

from hypoproductive and abnormal pooling throm-

bocytopenia as MPV is increased in hyperdestruc-
15, 16tive thrombocytopenia.

 An international study was conducted in Thai-

land by Numbenjapon et al completely evaluated  

One hundred two patients  and concluded that  when 

compared with the BM examination, the MPV could 

predict hyperdestructive thrombocytopenia with a 
10

sensitivity of 82.3%  a specificity of 92.5%.

 Many studies on these parameters have shown 

that they can be used to determine the cause of 

thrombocytopenia and they have sufficient sensiti-

vity and specificity in the diagnosis of thrombo-
17-19

cytopenia.  In a study conducted at Department of 

Haematology, Addenbrooke's NHS Trust, Cambri-

dge, UK, where 473 unselected patients with throm-

bocytopenia were studied. The MPV was 8.1 fl in 

patients with marrow disease and 9.8 fl in patients 

without marrow disease which suggests that MPV 

can strongly guide the clinician for the presence or 

absence of bone marrow disease in thrombocyto-
9penic patients.

20
 One study by NH Aponte-Barrios et al  conclu-

ded that the Platelet-derived indices could be useful 

in the initial approach for the differential diagnosis 

of pediatric patients with thrombocytopenia. The 

area under the ROC curve for platelet-derived indi-

ces showed that they were adequate for defining the 

causes of thrombocytopenia. MPV and platelet-

large cell ratio had an area under the curve of 0.89 

and 0.88, respectively, while platelet size deviation 

width had an area under the curve of 0.903.

 Another study by Lee WS and Kim T-Y21 

found diagnostic performances close to 100%, with 

a lower performance for the platelet-large cell ratio 

compared to platelet distribution width and MPV, in 

patients with aplastic anemia and ITP. However, all 

of these studies were performed on the adult popu-

lation. The MPV has been demonstrated to be sensi-

tive and specific in discriminating between thrombo-

cytopenia caused by idiopathic thrombocytopenia 
17purpura (ITP) and by aplastic anemia.

 On the other hand a study by Ruchee Khanna et 

al showed that the MPV may provide a small initial 

insight into the aetiology of thrombocytopenia, it is 

limited by insufficient sensitivity and specificity. A 

bone marrow examination continues to be the gold 

standard to differentiate the hypoproductive and 
22 23

hyperdestructive thrombocytopenia.  Xu RL et al  

also mentions that MPV have low sensitivity and 

specificity to predict the presence of bone marrow 

diseases in thrombocytopenic patients. It has been 

reported that although MPV may be used as an initial 

suggestion of bone marrow disease in thrombo-

cytopenic patients, it has limited sensitivity and 
24

specificity.

CONCLUSION

 It has been highly suggestive in our study that 

the MPV is highly sensitive, specific and reliable 

parameter to diagnose hyper-destructive thrombo-

cytopenia taking bone marrow biopsy as gold 

standard.
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Preterm birth is defined by World Health Organi-
1 

zation (WHO) as any birth before 37 comple-

ted weeks of gestation, or fewer than 259 days since 

the first day of the woman's last menstrual period 

(LMP). This is further subdivided on the basis of 

gestational age (GA):

• extremely preterm (<28 weeks);

• very preterm (28–<32 weeks);

• moderate or late preterm (32–<37 completed 

weeks of gestation)

 Preterm birth rate ranges from5-18% of live 

births across 184 countries. This accounts for 70% of 
2 

neonatal deaths and 30% of infantile deaths.

 In Pakistan, neonatal mortality rate is 46/1000 
3

live births.  The main causes of neonatal death were 

prematurity( 39.3%), birth asphyxia and trauma 

(20.9%) and sepsis (17.2%) Early detection and 

effective management are important steps for pre-

venting preterm labour. 

 Preterm birth can be either spontaneous or 

iatrogenic. Spontaneous preterm birth is associated 

with either preterm labor (PTL) or preterm prema-
4

ture rupture of fetal membranes (PPROM).

 The main aim of treatment is not only to inhibit 

the uterine contractions so that patients can be 

transferred to the tertiary care center for best inten-

sive neonatal care unit but also to prolong pregnancy 

for at least 48 hours and more so that corticosteroid 

Abstract

Background: Preterm birth, defined as any birth before the gestational age of 37 weeks, is responsible for 
most of the neonatal morbidity and mortality. In Pakistan, neonatal mortality rate is 46/1000 live births. The 
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of oral nifedipine and transdermal  nitroglycerine in inhibiting uterine contractions for prolongation of 
pregnancy in preterm labour.
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may be given for fetal lung maturity. For preterm 

labour the drugs given are tocolyticsand corticoste-
5roids.

 Tocolytic agents available are beta mimetic, 

calcium channel blockers, prostaglandin synthatase 

inhibitors, magnesium sulphate, oxytocin receptor 

antagonist and uterine myometrial relaxant, nitric 
6

oxide donor nitroglycerine.

 Nifedipine is a type 2 calcium channel blocker 

which inhibits inward calcium flow through cell 

membranes. In Vitro it inhibits myometrial contrac-

tions, by reducing basal tone and the amplitude and 
7

frequency of contractions.

 Nifedipine can be administered orally or in 

sublingual form.The sublingual form is not reco-

mmended for treatment of preterm labor because it 

acts more rapidly than the oral form and can cause 

acute hypotension.

 Contraindications to the use of nifedipine, or 

any of the calcium channel blockers, include hypo-

tension, congestive heart failure, and aortic stenosis. 

Common side effects are flushing, headache and 

vertigo. Compared with placebo, nifedipine is 

associated with significant reduction in number of 
8

deliveries within 48 hours.

 When compared with beta agonists, nifedipine 

also lowers the risk of RDS, necrotizing entero-

colitis, intra ventricular haemorrhage, neonatal 
9

jaundice and NICU admission.

 Nitroglycerine causes the release of Nitric 

oxide (NO).Nitric oxide (NO) lowers intracellular 

ionized calcium and causes relaxation of smooth 

muscle by increasing cyclic Guanine Monophos-

phate (cGMP). Thus NO releasing agents are 

reported to be effective and safe for treatment of 
10preterm labour.

 Smith et al conducted a randomized, double 

blind placebo-controlled study with an aim to assess 

the efficacy of NTG as a tocolytic agent as compared 
11to a placebo.  They found that transdermal nitrogly-

cerine may reduce neonatal morbidity and mortality 

by decreasing the rate of preterm delivery before 28 

weeks, from 20.3 to 10.8%. 

 Transdermal Nitroglycerine may be safe, effec-

tive, well tolerated, cost effective and non invasive 
12method of tocolysis.

 Since, there is a range of options of tocolytic 

agents, this study aimed to find the most suitable 

drug with regard to its efficacy and safety.

The objective of this study was to compare the 

efficacy of oral Nifedipine and transdermal 

Nitroglycerine in inhibiting uterine contractions for 

prolongation of pregnancy in preterm labour 

A pregnant women having regular uterine 

contractions (at-least one in every ten minutes) 

resulting in cervical changes with an estimated 

length of less than 01 cm or cervical dilatation of 

more than 02 cm after 28 and prior to 37 completed 

weeks of gestation.

The drug is said to be effective if it prolongs the 

pregnancy from 48 hours to one week

METHODOLOGY

Study Design: Randomized  clinical trial

Duration of Study:  Twelve months

Sample Size: Total 200 patients with 95% 

confidence level, 5% margin of error and taking 

magnitude (%) of effectiveness of Nifedipine and 

Nitrogly-cerine i.e. 6% and 12% respectively. These 

patients will be divided in two groups “A” & “B” 

each containing 100 patients. Group “A” will 

receive Nifedipineand Group “B” will receive 

Nitroglycerine

Sampling Technique: Non-probability: Purposive 

sampling technique

Sett ings:  Department of Obstetrics and 

Gynaecology Unit-II, Jinnah Hospital, Lahore

Sample Selection:

Inclusion Criteria

¡ Age 20-35 years

¡ Parity: Primi gravida to Gravida 4

¡ Gestational age 28 to 36 weeks (by LMP)

¡ Single normal fetus with cephalic presentation 

(on USG)
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¡ Palpable uterine contractions (3 in 10 minutes)

¡ Patients with cervical length of less than 1 cm or 

cervical dilatation more than 2cm 

Exclusion Criteria

¡ Patients already taking other means of 

tocolytics i.e. MgSO4, salbutamol and indome-

thacin etc.

¡ Any fetal or maternal condition in which 

tocolytics are contraindicated (e.g. chorio-

amnionitis, pre-eclampsia, cardiac disease, 

diabetes mellitus, intrauterine growth restric-

tion, fetal distress and antepartum haemorr-

hage) assessed on clinical examination, BSR, 

B.P monitoring and previous investigations. 

Fetal distress was recorded on CTG. 

¡ If patient is more than 4cm dilated

Data Collection 

 Two hundred patients fulfilling the inclusion 

criteria recruited from Emergency & Out Patients’ 

Department of Jinnah Hospital, Lahore from 01-05-

2018 to 30-04-2019 were included. Subjects were 

randomly allocated by using random number table in 

two groups, each consisting of 100 patients. Group 

“A” was allotted to the patients administered with 

Nifedipine and Group “B” was allotted for patient 

receiving Nitroglycerine. An informed consent was 

obtained form the patients by informing benefits and 

complications of the drugs. In Group-A, Nifedipine 

was given 20mg oral as loading dose. If uterine 

contraction persisted after 1hour, additional dose of 

10mg was given. If labour suppressed then main-

tenance dose of 10mg 6 hourly was given for 48 

hours. In Group-B,Nitroglycerine 10mg transdermal 

patch was applied on abdomen. If contractions 

persisted after 1 hour, additional 10mg patch was 

applied (total dose 20mg). At the end of 24 hours, 

new 10mg patch was applied for next 24hoursBlood 

pressure, pulse rate and uterine contractions were 

recorded hourly for first 12 hours and then 4 hourly 

till 48 hours. The demographic information was 

recorded (name, age, parity, gestational age). All the 

information was collected through a specially 

designed proforma.

Data Analysis 

• The collected data was analyzed accordingly by 

using SPSS version 20. The variables to be 

analyzed were including demographics (age, 

parity, duration of gestation etc.); and prolon-

gation of pregnancy. Demographic variables 

like age and gestational age was presented as 

mean+SD. Outcome variable i.e. prolongation 

of pregnancy being a qualitative observation 

was also presented as frequency & percentage 

and chi square test was used to assess any diffe-

rence between the two groups. P≤ 0.05 was 

considered as significant. 

RESULTS

 A total of 200 patients fulfilling inclusion/ 

exclusion criteria were enrolled to compare the effi-

cacy of Nifedipine and Nitroglycerine in inhibiting 

uterine contractions for prolongation of pregnancy 

in preterm labour.

 Age distribution of the patients show 37%(n= 

37) between 20-25 years in Group-A and 31%(n=31) 

in Group-B, 41%(n=41) in Group-A and 38%(n=38) 

in Group-B were between 26-30 years while 22% 

(n=22) in Group-A and 31%(n=31) in Group-B were 

found between 31-35 yeas of age, mean and S.D was 

recorded as 28.35+3.21 in Group-A and 27.72+3.48 

in Group-B. (Table No. 1)

 Gestational age in both groups was calculated 

and presented in table No. 2, which shows 28-32 

weeks in 43%(n=43) in Group-A and 38%(n=38) in 

Group-B while 57%(n=57) in Group-A and 62% 

(n=62) in Group-B were recorded between 33-36 

weeks of gestation. 

 Parity of the subjects show most of the patients 

i.e. 43% (n=43) in Group-A and 37%(n=37) in 

Group-B with para 1-2, 34%(n=34)  in Group-A and 

29%(n=29) in Group-B with primi para while 23% 

(n=23) in Group-A and 34%(n=34) in Group-B with 

para 3-4. (Table No. 3)

 Comparison of prolongation of pregnancy was 

done and chi square test was also applied, prolonga-
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tion according to operational definition was achie-

ved in 64%(n=64) in Group-A and 33%(n=33) in 

Group-B, while the p value was calculated as 0.017 

which is significant. (Table No. 4)

Figure 1: Flow Chart of Different Phases of Trial

 DISCUSSION

 To mitigate both maternal and neonatal risks 

resulting from preterm birth, current practice is to 

delay delivery for as long as possible. In extremely 

low birth weight infants, a delay of 1 week decreases 

neonatal mortality by 30% and allows opportunity to 

transfer the mother to a tertiary care facility with a 

neonatal intensive care unit and to administer ante-

natal corticosteroids. Preterm birth causes signifi-

cant financial burden on the healthcare and families. 

The costs increase exponentially with decreasing 
13gestational age and weight.

 In this study, majority of the patients i.e. (41%) 

and (38%) were between 26-30 years of age, mean 

age was 28.35+3.21 and 27.72+3.48 in Group-A and 

B respectively.

 We recorded prolongation of pregnancy in 64% 

of women formore than 48 hours with nifedipine and 

only 33% with nitroglycerine administered group, 

which is showing statistically significant efficacy 

with nifedipine group. 
14 Amorim et al  showed that the rate of preterm 

delivery within 48 hours after start of tocolysis was 

15.4% in tocolysis with NTG and 12.5% in the 

nifedipine group. In the present study, nifedipine 

was significantly better in pregnancy prolongation 

beyond 48 hours (88.4 % women in nifedipine group 

versus 68.3% in the NTG group).
15 Dhawle A et al  compared the tocolytic effect 

of nifedipine and NTG in 43 and 41 patients in each 

group, respectively. They found that delivery within 

48 hours, was significantly more with NTG as com-

pared to Nifedipine (p=0.02). The neonatal out-

comes in terms of the mean birth weight, need and 

Table 2:  Gestational Age of the Patients (n=200) 

Gestational age 
(in weeks)

Group-A (n=100) Group-B (n=100)

No. of 
patients

%age
No. of 

patients
%age

28-32 43 43 38 38

33-36 57 57 62 62

Total 100 100 100 100

Table 1:  Age Distribution of the Patients (n=200) 

Age (in years)

Group-A (n=100) Group-B (n=100)

No. of 
patients

%age No. of 
patients

%age

20-25 37 37 31 31

26-30 41 41 38 38

31-35 22 22 31 31

Mean and S.D 28.35+3.21 27.72+3.48

Total 100 100 100 100

Table 3:  Parity Distribution of the Patients (n=200) 

Parity

Group-A (n=100) Group-B (n=100)

No. of 
patients

%age
No. of 

patients
%age

Primi para 34 34 29 29

1-2 43 43 37 37

3-4 23 23 34 34

Total 100 100 100 100

Table 4:  Comparison of Prolongation of Pregnancy
(n=200) 

Prolongation

Group-A (n=100) Group-B (n=100)

No. of 
patients

%age
No. of 

patients
%age

Yes 64 64 33 33

No 36 36 67 67

Total 100 100 100 100

P Value= 0.017(<0.05)
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duration of neonatal intensive care was similar in 

both groups.
16 Kashanian et al  did a randomised clinical trial 

comparing NTG and nifedipine as a tocolytic agent. 

They found that more number of women in NTG 

group delivered after 48 hours (52 women (86.7%) 

vs 41(68.3%), P=0.016) and after 7 days (47 (78.3%) 

vs 37 (61.7%), P=0.046), than women in the nifedi-

pine group. Fetal outcomes like Apgar score, neona-

tal weight were better in NTG group. Also, the 

neonatal intensive care unit (NICU) admission and 

duration of NICU stay were less in the NTG group. 

Adverse effects were similar and minimal in both 

groups.
17

 Nidhi Sharma et all  conducted a study and 

found transdermal nitroglycerine to be noninferior to 

oral nifedipine for tocolysis in preterm labor.
18 A local study in Pakistan Nazish Ishaq  et all 

suggested that the Nifedipine asa better tocolytic 

agent with good maternal and fetal safety profile as 

compared to another drug like Glyceryl Trinitrate.
19 Agustin Conde Agudelo  et all conducted a 

systematic review and meta analysis of twenty-six 

trials involving 2179 women. It was found that nife-

dipine was associated with a significant reduction in 

the risk of delivery within 7 days of initiation of 

treatment. So nifedipine should be considered as the 

first-line tocolytic agent for the management of 

preterm labor.
20 Agustin Conde Agudelo  et all conducted 

another systematc review and meta analysis on 

Transdermal nitoglycerin for the treatment of Pre-
13term labor which includes  studies involving 1302 

women. It was concluded that transdermal nitrogly-

cerin was more effective than β 2-adrenergic-

receptor agonists but the evidence did not support its 

routine use as tocolytic agent for the treatment of 

preterm labor.
21

 Nice guideine  suggested the use of Nifedipine 

as first line tocolytic agent, if it is contraindicated 

then another agent can be used.

 The results of the current study in support with 

other national and international studies clearly 

reveal that nifedipine is more effective than nitro-

glycerin for prolongation of pregnancy in preterm 

labour.

 The strength of the study was that it was rando-

mised controlled trial with adequate sample size. 

The limitation of the study was that it did not include 

comparison of any side effects of both drugs, for 

which any further trial may be conducted at local 

level. 
 

CONCLUSION

 Comparison of efficacy of nifedipine and nitro-

glycerine in inhibiting uterine contractions for pro-

longation of pregnancy in preterm labour;Nifedipine 

is found to be more effective than Nitroglycerine.
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Abstract

Background: Prebiotics are the components of food which are non digestible and improve health  by 
promoting the survival of the selective bacterial species in the colon. Many studies have shown positive 
results about the effect of prebiotics on lipid profiles. This  study was planned to compare the role of three 
prebiotics, galactooligosaccharides (GOS), fructooligosaccharide (FOS) and mannooligosaccharides 
(MOS) on the lipid profileof high fat fed rats and to see which one is better among the three.

Objective: To see the effects of three prebiotics, galactooligosaccharides (GOS), fructooligosaccharide 
(FOS) and mannooligosaccharides (MOS) on lipid profile of rats which were given high fat diet along with a 
prebiotic.

Methodology: Three weeks old forty male Sprague Dawley rats were seperated into five groups, with 8 rats 
in every group : (1) NC  (Negative Control) group, fed on standard rat chow (2) PC (Positive control) group 
(high fat diet  i.e. 40% beef tallow in standard rat chow) (3) GOS group (high fat diet containing 10% GOS) 
(4) MOS group (high fat diet supplemented with 10% MOS ) (5) FOS group (high fat diet supplemented with 
10% FOS). Their body weight was measured weekly. After 24 weeks  blood samples were drawn  and the rats 
were sacrificed and their liver weight was measured. Serumtriglycerides (TG), Total cholesterol (TC), high-
density and low density lipoproteins cholesterol (HDL-C) were analyzed.

Results: All the three prebiotics were able to decrease the weight of experimental groups when they were 
compared to PC group. Least increase in body weight was observed on administration of MOS but a 

nonsignificant difference of  (p≻0.05) was seen.  Liver weight of all treatment groups was lower as compare 

to PC group (p =0.002).

After 24 weeks total cholesterol, triglyceride, LDL, were lower in GOS, MOS and FOS group in comparison 
to PC group and a statistically significant difference of (p < 0.05) was seen. GOS and FOS group were able to 
decrease serum cholesterol significantly (p=0.001).  Triglycerides were decreased significantly in all the 
experimental groups but FOS was able to decrease triglycerides more as compare to the other prebiotics. 
HDL was raised in the experimental group but it was statistically  non significant.

Conclusion: Administration of Galacto oligosaccharide, Fructooligosassharide and Mono oligosaccharide  
significantly  decreased  lipid profile. MOS was better in reducing the body weight, liver weight and LDL. 
FOS is better in decreasing the cholesterol and triglyceride.

Key Words: Prebiotics, Obesity, Lipid profile.
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ne of the major causes of type 2 diabetes , fatty Oliver disease and heart disease is obesity 

(Dewulf et al., 2012). According to Arora and 

Sharma (2011) lack of balance between the intake of 

food, physical activity, and type of diet can result in 

obesity.

 In the development of obesity and metabolic 

diseases gut microbiota plays a vital role. 

Alterations in intestinal microbiota composition has 

been seen in obese individual when compared with 
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3
lean subjects.  A reductions in Bacteroidetes and a 

comparative rise in the Firmicutes is associated with 
4obesity.

 Probiotics are live microorganisms that support 

health benefits upon ingestion. They alter the com-

position of microbiata residing in the colon and 

improve the intestinal microbial balance. Limited 

amount of probiotic bacteria can be taken from the 
5

external source so the changes may be transient .

 Prebiotics are the components of food which 

are not digested and improve health of  the host. The 

intestinalmicrobiota composition is modified by 

adding prebiotic products in the diets as they 

improve the health of host by promoting the survival 

and activity of the selective bacterial species, which 
6

are already present in the colon . As they are oligo-

saccharides in nature so they resist the activity of 

human digestive enzymes and undergo fermentation 

by bacteria in the caecum. Example of prebiotics 

includes inulin, fructooligosaccharide and galacto-
7oligosaccharides.

 Neither they gel in the gut nor do they change 

the viscosity of the intestinal contents. So their 

mechanism of action is different from other soluble 

fiber that form a gel-like emulsion which does not 

allow pancreatic lipase to hydrolyse fat. They affect 

thelipidmetabolism by inhibiting the synthesis of 

fatty acid.Prebiotics also increase the manufacturing 

of propionate a short chain fatty acid (SCFA), that 

down regulate a hepatic lipogenic enzyme, Fatty 
8Acid Synthase (FAS).

 This study was planned to identify the most 

efficacious of the three prebiotics galactooligo-

saccharides (GOS), fructooligosaccharide (FOS) 

and mannooligosaccharides (MOS)on  lipid profile 

of  rats who were given high fat diet along with a 

prebiotic.

METHODOLOGY

 The animal experimental study was carried out 

at Post Graduate Medical Institute Lahore. Three 

weeks old forty Male Sprague-Dawley rats were 

taken from University of Animal and Veterinary 

Sciences Lahore. The rats were kept in iron cages 

with natural day and night cycle at a temperature of 

22-24 °C. They were acclimatized for a week with 

free provision of water and food. The rats were then 

seperated in five groups having 8 rats in each group.

 Group 1- was Negative Control (NC) to which 

standard rat chow was given. Group 2-was Positive 

Control (PC) to which rats high fat diet  (40% beef 
9

tallow in normal rat chow) was given.

 Group 3 (GOS), was given a high fat diet in 

which 10% GOS was added. Group 4 (MOS), rats 

were given a diet rich in fat added with10% MOS. 

Group 5 (FOS),  were given diet rich in fat along 

with 10% of FOS.

 Blood sample through cardiac puncture were 

collected from each rat after the end of 24 weeks and 

they were sacrificed. Serum was separated from the 

blood   and stored at - 20 °C. Total cholesterol (TC), 

Triglycerides TG), high density lipoprotein-choles-

terol (HDL-C) and low density lipoprotein-choles-

terol (LDL-C) levels were analyzed.

 Data was analysed by using IBM-SPSS, 

version 22. For normally distributed variables One-

way ANOVA and Post Hoc Tuckey test were applied. 

For non-normally distributed variables, Kruskal 

Wallis test  and Mann Whitney U test were applied. 

A p-value of < 0.05 was considered statistically 

significant.

RESULTS

 In the first of study weight of rats in NC group 

was 64.22 g± 18.91g, PC was 63.55 g± 19.71 g, GOS 

group was 80.55g ± 15.70 g, MOS group was 68.55g 

±14.66 g and FOS group was 75.11±16.55 g (Fig.1).

 After 24 weeks mean weight of rats in NC 

group was 295.12g± 48.87 g, PC group was 347.75g 

± 66.23 g, GOS group was 333.00 g± 51.88 g, MOS 

group was 312g±66.33 g and FOS group was 332.22 

g ± 62.08 g. (Fig. 1). No significant difference was 

seen in the means of all groups by ANOVA (p = 

0.428) (Fig.1)

 No significant difference in body weight was 

seen among the groups by Post Hoc Tukey test. 
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(Table 1)

n = no. of rats in a group. NC = Negative control, PC = Positive 

Control, GOS = Galacto oligosaccharide, MOS = Manno oligo-

saccharide, FOS = Fructo oligosaccharide

Figure-1: Comparison of Body Weight (Mean ± SD) 

of Rats in all Study Groups at the Beginning and End 

of 24 Weeks Study Period

 After 24 weeks the rats were sacrificed and liver 

weight was measured. Liver weight of rats in NC 

group was 8.94 g ± 1.47 g, PC group was 13.48 g ± 

2.62 g, GOS group was 12.4 g ± 1.57 g, MOS group 

was 11.64 g ± 1.96 g and in FOS group was 12.34 ± 

2.45 g. (Fig.-2). Significant difference was found 

between the means of all groups by ANOVA (p= 

0.002). Multiple comparisons by Post Hoc Tukey test 

revealed that liver weight of PC group was 

significantly higher when matched with  NC group 

with a p = 0.001. Liver weight of treatment groups 

was also higher as compared to NC group. Diffe-

rence was significant between NC and GOS (p = 

0.015 ), NC and FOS (p = 0.017) but there was no 

significant difference between NC and MOS group (p 

= 0.099) showing that liver weight of MOS group 

were closer to NC group. When compared to PC 

group, liver weight of all treatment groups were lower 

as compare to PC group but multiple compa-risons of 

the three treatment group revealed that the difference 

was non significant amongst them (Table -2).

 Significant difference (p=0.000)  in serum total 

cholesterol level was seen among the groups by 

Mann Whitney U test (Table-2). Median (IQR) of 

NC group was 57.68 mg/dl (50.61-64.33), PC was 

152.17mg/dl (132.84-169.47), GOS group was 

101.23 mg/dl (93.99-114.49), MOS was 97.09 mg/dl 

(79.02-137.42), FOS group was 90.88 mg/dl (82.29-

112.00) (Fig.- 3).

 Significant difference (p = 0.000) in serum total 

cholesterol level was seen between the means of all 

the groups by Kruskal Wallis test.  

NC = Negative control, PC = Positive Control, 

GOS = Galacto oligosaccharide, MOS = Manno 

oligosaccharide, FOS = Fructo oligosaccharide.

 Comparison of serum cholesterol by Mann 
Whitney U test revealed that serum Triglycerides of 
PC group was significantly higher as compared to 
that of NC group with p = 0.001. Difference was 
significant between PC and GOS (p =0.021), PC and 
MOS  (p = 0.046) and PC and FOS group (p = 0.001) 

Table 1:  Comparison of Body Weight Among the 
Groups by Post Hoc Tukey Test at the End of 
24 Weeks Study Period

VARIABLES

n= 8
GROUP 1 GROUP 2 P VALUE

BODY WEIGHT (g) NC PC 0.417

NC GOS 0.717

NC MOS 0.980

NC FOS 0.641

PC GOS 0.988

PC MOS 0.757

PC FOS 0.996

GOS MOS 0.988

GOS FOS 1.000

MOS FOS 0.922

Table 2:  Comparison of Liver Weight Among the 
Groups by Post Hoc Tukey Test at the End of 
24 Weeks Study Period

Parameter n = 8 Group Group p Value

Liver weight (g) NC PC 0.001***

NC GOS 0.015**

NC MOS 0.099

NC FOS 0.017**

PC GOS 0.878

PC MOS 0.422

PC FOS 0.863

GOS MOS 0.930

GOS FOS 1.000

MOS FOS 0.940
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(Table 3).

Figure-2: Liver Weight (Mean ± SD) of Rats in all 

Study Groups at the End of 24 Weeks Study Period.

 Median (IQR) of triglycerides of rats in NC 

group was 106.41mg/dl (80.50mg/dl-114.11mg/dl) 

PC group was 421.10 mg/dl (353.20mg/dl-495.87 

mg/dl), GOS group was 296.96 mg/dl (146.33mg/dl-

379.36mg/dl), MOS group was 300.91 (248.15 

mg/dl-354.67mg/dl) and FOS group was 205.50 

mg/dl(183.70mg/dl-297.24mg/dl) (Fig-4).

 Mean HDL cholesterol of rats in NC group was 

9.92mg/dl ± 0.55mg/dl, PC group was 11.38 mg/dl ± 

3.80mg/dl GOS group was 11.80 mg/dl ± 5.75mg/dl, 

MOS group was 14.99mg/dl ± 4.60mg/dl and FOS 

group was13.25 ± 3.19 (Fig.-5). No significant diffe-

rence was found between the means of all groups by 

ANOVA (p= 0.136).

Figure- 3: Serum Cholesterol Levels (Median IQR) 

of Rats in all Study Groups at the End of 24 Weeks 

Study Period.

 Median (IQR) of LDL cholesterol of rats in NC 

group was 26.84 mg/dl (24.03mg/dl-32.75mg/dl), 

PC group was 53.02 mg/dl (38.36mg/dl-81.01 mg/ 

dl) GOS group was 26.34 mg/dl (19.18mg/dl-

49.67mg/dl), MOS group was 26.46 mg/dl (15.86 

mg/dl-54.14mg/dl) and FOS group was 34.42 mg/dl 

Parameter n = 8 Group Group p Value

Serum Cholesterol
(mg/dl)

NC PC 0.001***

NC GOS 0.001***

NC MOS 0.001**

NC FOS 0.000***

PC GOS 0.001***

PC MOS 0.027*

PC FOS 0.001***

GOS MOS 0.916

GOS FOS 0.431

MOS FOS 0.674

Table 3:  Comparison of Serum Cholesterol Levels 
among the groups by Mann Whitney U test at the 
 end of 24 Weeks Study Period

*p <0.05  significant           ***p = 0.00 highly significant
n = no. of rats in a group.   NC=Negative control, 
PC=Positive Control, GOS=Galactooligosaccharide, 
MOS=Manno oligosaccharide, FOS=Fructooligosaccharide

Parameter n = 8 Group Group p Value

Serum Triglycerides
(mg/dl)

NC PC 0.001***

NC GOS 0.000***

NC MOS 0.001***

NC FOS 0.001***

PC GOS 0.021*

PC MOS 0.046*

PC FOS 0.001***

GOS MOS 0.674

GOS FOS 0.345

MOS FOS 0.093

Table 4:  Comparison of Serum Triglycerides Levels 
Among the Groups by Mann Whitney U Test at the 
End of 24 Weeks Study Period

*p <0.05  significant             ***p = 0.001 highly significant
n = no. of rats in a group.      C= Negative control, 
PC = Positive Control, GOS = Galacto oligosaccharide, 
MOS = Manno oligosaccharide, FOS= Fructo oligosaccharide.
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(26.41mg/dl-49.94mg/dl) (Fig.-6). Significant 

difference was found between the means of all 

groups by Kruskal Wallis (p = 0.035)

Figure-4: Serum Triglyceride Levels (Median IQR) 

of Rats in all Study Groups at the end of 24 Weeks 

Study Period

NC=Negative control, PC=Positive Control, 

GOS=Galactooligosaccharide,  MOS=Manno 

oligosaccharide, FOS=Fructo oligosaccharide.

Figure-5: Serum HDL Cholesterol Levels (Mean ± 

SD) of Rats in all Study Groups at the End of 24 

Weeks Study Period

° is an outlier. ,   NC=Negative control, PC=Positive Control, 

GOS=Galacto oligosaccharide, 

MOS=Manno oligosaccharide, FOS=Fructo oligosaccharide

DISCUSSION

 Nondigestible oligosaccharides (NDOs) show 

a prebiotic effect. They can be used as a dietary 

source for the control of obesity and metabolic 

syndrome. Many animal studies have revealed that 

they regulate body weight, dyslipidemia, insulin 
10resistance, hypertension, and liver steatosis.

 Many studies have reported antiobesity effects 
11,8of prebiotics in rats.  Body weight was measured 

every weekly. The body weight was decreased by 

addition of the three prebiotics as compare to PC 

group. Least increase in body weight was observed 

by administration of MOS andt he difference was 

statistically non significant (p = 0.428). There are 

controversialreports regarding inhibition in body 

weight gain by prebiotics. Cani et al. administered 

FOS along with diet rich in fat to rats for 14 weeks 
11and reported a reducedbody weight gain.  However 

Parnell and Reimeradministered FOS and inulin 

along with high fat diet to rats for 10 weeks and 
4reported no difference onbody weight gain.  Similar-

ly Smith et al. reported a nonsignificant difference in 

body weight with MOS in 12 weeks study period on 
12mice.

Figure-6: Serum LDL Cholesterol {Median (IQR)} 

of Rats in all Study Groups at the End of 24 Weeks 

Study Period 

 A significant decrease in liver weight was seen 

in this study (p = 0.002) by administration of GOS, 

MOS and FOS group as compare to PC group. Simi-

lar results have been seen by the study conducted on 

rats by An et al. by giving a probiotic with high fat 
9

diet.  Manno oligosaccharide (MOS) was able to 

decrease the liverweight significantly as compare to 
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the other two prebiotics in this study. Kumao et al. 

administered MOS in liquid coffee to healthy adults 

and their study showed an increased in the amount of 

excreated fat and decreased fat utilization after the 
13

administration of 3gms MOS per day.

 This study showed a decrease in serum choles-

terol by the administration of all the three prebiotics 

(p<0.001).Improvement in lipid profiles through 
9administration of either probiotics  or a prebiotic 

10
(GOS )have been reported in some studies.  In 2013 

Vulevic administered GOS to overweight indivi-

duals and found a significant decrease in lipid 
14

profile.

 A study on hypercholesterolemic rat model by 

Parnell and Reimer  showed that there is a significant 

decrease in cholesterol level after the administration 
8 

of  Inulin and FOS. 

 Prebiotics act as an ideal substrate for  bifido-

bacteria and lactobacilli which are the health promo-
15ting bacteria in the colon.  There are many mecha-

nisms involved in lowering the serum cholesterol, i,e 

enzymes involved in cholesterol synthesis are inhi-

bited by the fermentation products of lactic acid 
9bacteria.  Production of propionate which is  a short 

chain fatty acid (SCFA) is increased by prebiotics. 

Propionate down regulate a hepatic lipogenic 
8 enzyme, Fatty Acid Synthase (FAS).

 The bacteria also binds with the cholesterol thus 

inhibiting its absorption back into the body. These 

bacteria also help in the elimination of cholesterol by 

interfering with the reuse of bile salts. This results in 

consumption of body cholesterol for the resynthesis 
9

of bile salts.  An enzyme bile salt hydrolase excreted 

by some bacterial species, leads to increased excre-

tion of bile in feces. Deconjugation and precipitation 

of bile acids in enterohepatic circulation causes their 

excretion from the feces by bacteria thus reducing 
16

serum cholesterol concentration.

 Adminstration of all the three prebiotics showed 

a significant decrease in triglyceride levels with a (p 

< 0.001). Decreased level of triglycerides in response 
17to dietary inulin has been reported by Cieslik.  

Whereas in another study Delzene suggested that 

FOS decreased  the levels of triglycerides in Very 
18

Low Density Lipoproteins (VLDL).

 The mechanism by which FOS lowers the 

triacylglycerol levels is through the reduction of  

hepaticdenovo fatty acid synthesis. It inhibits the 

enzymes involved in lipid synthesis namely acetyl-

CoA carboxylase, fatty acid synthase, malic enzyme, 

ATP citratelyase, and G6PD. Fatty acid synthase 

(FAS) is among the main enzymes that control 
18lipogenesis.

 All the three prebiotics significantly decreased 

the lipid profile but a marked reduction by FOS was 

seen when compared with PC group. A significant 

decrease in cholesterol (p = 0.001) and triglycerides 

(p= 0.001) was seen after the administration of FOS. 

Whereas MOS showed a decrease in LDL-C (p= 

0.027). HDL-C was highest in MOS treated group 

but comparison with PC group showed a non 

significant difference.

CONCLUSION 

 Administration of Galacto oligosaccharide, 

Fructooligosassharide and Mono oligosaccharide  

significantly  decreased  lipid profile. MOS was 

better in reducing the body weight, liver weight and 

LDL. FOS was better in decreasing the cholesterol 

and triglyceride.
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Unidentified decedent or unidentified person is 

a term used to describe a corpse of a person 

whose identity cannot be established by police and 
1

medical examiners.   A body may go unidentified 

due to death in a state where the person was unrecor-

ded, in advanced state of decomposition or major 
2)

facial injuries.

 One of the primary objectives of Medicolegal 

autopsy is identification of the deceased in uniden-

3tified cases.  Body identification is a subfield of 

Forensic science wherein investigators need to 

identify a body. Forensic purposes are served by 

rigorous scientific techniques, but these are genera-

lly preceded by simply asking bystanders or other 
4

persons for the victim's name.  If a body is not badly 

decomposed or damaged, two persons (or one) who 

knew the deceased well should visually confirm the 

identity.

 Usually, bodies are identified by comparing 

their usual fingerprints and dental characteristics. 
5DNA is considered the most accurate.  It is often 

obtained through hair follicles, blood, tissue and 
6

other biological material.  In addition forensic 

photography, evidence of surgery, breaks and fractu-

res, and height and weight may help in identifica-
7

tion.  A medical examiner will often be involved 

with identifying a body.

Abstract

Background: Medico legal autopsies are conducted in all cases of deaths in suspicious circumstances and 
unidentified bodies. Establishing the identity becomes a challenging task in these cases, rest aside finding the 
cause of death. 

Objective: The present study is carried out to highlight the demography of unidentified bodies in the 
metropolitan city Lahore, Pakistan, on whom autopsies were conducted, for establishing identification and 
cause of  death. 

Methodology: The present study is a 3year retrospective study that took place from January2017 to 
December2019 at Department of Forensic Medicine and Toxicology, Lahore General Hospital. All the cases 
of unidentified bodies are  included in this study. Data is collected from police docket, autopsy report, 
hospital records and reports from Punjab Forensic Science Agency.

Results: The present study is undertaken in Lahore General Hospital, Department of forensic medicine and 
toxicology to find the pattern of death in cases of unidentified bodies and the efforts made for their 
identification by medical and non-medical persons. Number of unidentified bodies brought for autopsy is 
26% of the total autopsies done in Lahore General Hospital, that is an alarming rate in itself,  peak age of 
deceased belongs to the age group 31- 40 years with male predominance. Whereas, in cases of feticide, 
female predominance is observed. Coronary arteriosclerotic changes are observed in majority of cases, as 
leading cause of death. 

Conclusion: For identifying the maximum dead bodies, NADRA should be actively involved in all such 
cases and there is dire need to stream line the efforts of police.

Key Words: Autopsy, death, unidentified body
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METHODOLOGY

 A total of 277 dead bodies were brought for 

postmortem examination in Forensic Medicine 

Department, Lahore General Hospital from January 

2016 to December 2019. 72 autopsies on uniden-

tified dead bodies were performed which was 26% 

of the total autopsies.

RESULTS

 Only 11 (15.3%) unidentified dead bodies were 

female and remaining 61 (84.7%) were male bodies 

as shown. In 2017 male to female ratio was 10:1, in 

2018 this ratio was 4:1 and in 2019 it was dropped to 

3:1 as shown in bar chart.

 Maximum bodies were found to be in age group 

of 31-40 yrs, followed by 21-30 yrs and then 41-50 

yrs. Least number of bodies was one in age group 

less than 10 yrs (Table1).  

 Shadman police station brought 13 bodies from 

their area (18.1%) that was maximum, and 11 bodies 

were from Ichhra (15.3%). Police station Defence A 

was the last in this list of 13 police stations that are 

being covered by LGH, with one case (1.4%) (Table 

2). January is the month, in which 12 (16.7%) 

unidentified bodies were autopsied upon, in October 

10 cases (13.9%) were brought, followed by July 

with 9 cases (12.5%)(Table 3).

 Out of these 72 unidentified bodies, 9 were 

Table 1:  Police Station Involved

Sr.

No
Police Station

2017 (n=34) 2018 (n=18) 2019 (n=20) Total Cases (72)

No % No % No % No %

1. Shadman 8 23.5 3 16.7 2 10 13 18.1

2. Ichra 4 11.7 3 16.7 4 20 11 15.3

3. Race Course 5 14.7 0 0 4 20 9 12.5

4. South Cantt 5 14.7 1 5.5 1 5 7 9.7

5. Mustafabad 2 5.8 3 16.7 0 0 5 6.9

6. North Cantt 3 8.9 2 11.1 0 0 5 6.9

7. Ghalib Market 0 0 2 11.1 2 10 4 5.5

8. Ghaziabad 1 2.9 0 0 3 15 4 5.5

9. Gulberg 1 2.9 2 11.1 1 5 4 5.5

10. Milat Park 1 2.9 1 5.5 1 5 3 4.1

11. Defence B 2 5.8 0 0 1 5 3 4.1

12. Defence C 1 2.9 1 5.5 1 5 3 4.1

13. Defence A 1 2.9 0 0 0 0 1 1.4

Table 1:  Age Wise Distribution of Unidentified Cases

Ages

2017 

(n=34)

2018 

(n=18)

2019 

(n=20)

Total Cases 

(72)

No % No % No % No %

Less than 10 yrs 2 5.7 0 0 0 0 2 2.9

11 to 20 yrs 0 0 0 0 1 5 1 1.4

21 to 30 yrs 4 11.7 2 11.1 6 30 12 16.7

31 to 40 yrs 9 26.5 5 27.8 1 5 15 20.8

41 to 50 yrs 5 14.7 3 16.7 4 20 12 16.7

51 to 60 yrs 5 14.7 3 16.7 3 15 11 15.3

More than 60 yrs 5 14.7 2 11.1 3 15 10 13.9



fetuses of age group ranging from 20 x weeks to 40 x 

weeks of gestation, found during this period of three 

years from different police station areas of Lahore. 2 

fetus had hospital tags tied on their wrists and 5 were 

diagnosed as live born and 5 were confirmed as still 

born (Table 4).

 Maximum time elapsed before autopsy was 2 x 

weeks in 45 cases (62.5%). It took 3 x weeks in case 

of 15 (20.8%) unidentified bodies and 4 x weeks in 

case of 9 (12.5%) bodies. This time was taken by 

police to complete its work up and formalities before 

requesting autopsy (Table 5).

 Both Histopathological and chemical examina-

tion was done in about 54.2% cases and only chemi-

cal examination was performed in 12.5% of cases. 

On basis of these reports, cause of death was found to 

be natural diseased processes like coronary arterio-

sclerosis, TB, hepatitis, pneumonia and renal tubular 

degenerative disease in 30 cases. Among these 30 

cases, 12 were drug abuser too. Most common 

disease was coronary arteriosclerosis that was 

present in 17 cases whereas 4 of them were found to 

be drug abusers too. 10 more cases of drug abuse 

were detected on chemical examination with mor-

phine being the commonest drug of abuse, amongst  

others were nordiazepam, tramadol, ethanol and 

nicotine. Cause of death in 8cases was brain damage 

due to road traffic accidents. No drug or disease was 

detected in 7 cases after histopathology and chemi-

cal examiner reports while in 5 cases, reporting was 

not possible due to autolysis. Phosphine was detec-

ted in one case and 9 were still waiting for results 

from PFSA (Table 6).

 Sternum was taken for DNA analysis and two 

identification marks were noted by medicolegal 

No. Age Sex
Birth 

tags

Live born 

/still birth
Police station

1 20-24wks F _ve still birth Millat park

2 20-24wks Unrecog-

nizable

_ve still birth Def C

3 30-36wks M +ve Live born South cantt

4 32-36wks F _ve still birth Gulberg

5 34-36wks M +ve Live born Def B

6 36-38wks F _ve live born Ghalib market

7 36-39wks F _ve Live born Ghazi abad

8 36-40wks M _ve Live born Gulberg

9 40wks F _ve still birth Def C 

Table 4:  Feticide Cases
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Table 3:  Month Wise Distribution of the Cases

Month
2017 (n=34) 2018 (n=18) 2019 (n=20) Total Cases (72)

No % No % No % No %

January 10 29.4 1 5.5 1 5 12 16.7

February 0 0 1 5.5 2 10 3 4.2

March 3 8.8 2 11.1 2 10 7 9.7

April 2 5.8 2 11.1 4 20 8 11.1

May 0 0 1 5.5 1 5 2 2.7

June 2 5.8 3 16.7 1 5 6 8.3

July 5 14.7 3 16.7 1 5 9 12.5

August 2 5.8 1 5.5 4 20 7 9.7

September 3 8.8 2 11.1 1 5 6 8.3

October 5 14.7 2 11.1 3 15 10 13.9

November 2 5.8 0 0 0 0 2 2.7

December 0 - 0 0 0 0 0 0

Table 5:  Time Elapsed Before Post Mortem

Days

2017

(n=34)

2018

(n=18)

2019

(n=20)

Total Cases 

(72)

No % No % No % No %

0 to 7 11 32.3 8 44.4 3 15 22 30.5

8 to 14 13 38.2 5 27.7 5 25 23 31.9

15 to 21 5 14.7 5 27.7 5 25 15 20.8

22 to 28 4 11.7 0 0 5 25 9 12.5

29 to 35 1 2.9 0 0 1 5 2 2.7

More than 35 0 0 0 0 1 5 1 1.4



officer in each case for the purpose of identification. 

Ads were given by police in local newspapers and 

fingerprinting was done in all cases except in one 

body that was found to be mutilated with no arms and 

legs (Table 7).

MALE AND FEMALE

CASES SENT FOR CHEMICAL / 

HISTOPATHOLOGY ANALYSIS

DISCUSSION  

 Unidentified bodies became a focus of public 

attention in cases of mass disaster; otherwise these 

are hardly followed and sorted out. In Britain, a 

useful booklet on the role of the forensic pathologists 
8

in mass disaster is available  but no such literature is 

published for individual unclaimed unidentified 

bodies. This study was conducted in one of the major 

metropolitan cities of Pakistan, Lahore and percen-

tage of unidentified was found to be 25%. A study 

was done in KEMU, Lahore where this percentage 
9

was more than 50% (401/ 785)  but in a similar study 

done in Faisalabad, unidentified autopsies were 
1013%  of the total autopsies. On the other hand this 

11
rate was 80% in US.

 On chemical examination, drugs of abuse were 

present in 22 cases, and it can be correlated with the 

areas where maximum cases were found as 31% 

cases were from Shadmann and Ichhra only. Accor-

ding to this study, male predominance was observed 

as was found in other two studies done in Lahore and 
(9,10)

Faisalabad.  In our country, males are the bread 

winner of the family and they have to travel to the 

other cities for job and at times even families are 

unaware of their whereabouts, so maximum number 

of bodies were in age group 31 to 40 years.

 In present study, in 31% cases, cause of death 

was natural diseased processes. These findings are 

not consistent with the study done in Faisalabad 

where IHD was present in 2cases only. On the other 

hand, cause of death in two studies done in India by 
12 13Ajay Kumar  and Chattypadhay  50%cases were 

recognized to be due to natural causes. 

 For the purpose of identification, police gave 

ads in dailies and hue and cry appeals were made in 

the nearby areas where these bodies were found. 

Sternum was taken in 100% for DNA and finger-

prints were also taken from all ten fingers but unfor-

tunately no match was found. There is dire need to 

improve this area and local administration should 

keep the records of their inhabitants including the 

vagabonds, street beggars and destitute homeless 

persons. Request for autopsy was put forward only 

Sr. 

No.

Results of histopathology and chemical 

examiner reports

No of 

Cases

1. Natural causes of death 31

2 Drug abuse leading to death 10

3 Results awaited 9

4 Brain injury due to road traffic accidents 9

5 No drug /disease detected 7

6 Autolysis 5

7 Phosphine detected 1

Table 6:  Cause Of Death According To 
Histopathology And Chemical Examiner Reports
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Table 7:  Methods Of Identification Used

1 Two points of ID noted MLO 100%

2 Fingerprints taken Police 98.6%

3 Sternum for DNA MLO 100%

4 Ads in newspaper Police 100%

5 Itlaa e shor o ghoogha Police 100%
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after exhaustion of these efforts by police, it took 

mostly 8 to 14 days. 

CONCLUSION

 It is a common observation that in case of acci-

dents or casualties on road, crowd gathered before 

arrival of police and anyone take the wallet or phone 

of the dead or seriously injured person thus depri-

ving him from ID card and other possible means of 

identification. Mass media campaign should be 

launched to make people aware of the consequences 

of such inhumane act and police should be more 

vigilant in making identification possible at the time 

and place of such incident.

 Dental data, old injury marks, tattoo marks and 

clothing should be noted and photographed and 

made public on social media to involve maximum 

people. It is the last right of every person to be buried 

by his loved ones and if possible, legislation can be 

done to make every possible attempt to identify the 

unclaimed dead bodies.
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Diabetes Mellitus is a metabolic disorder 

characterized by chronic hyperglycaemia due 

to absolute or relative deficiency or diminished 
1effectiveness of circulating insulin.  There are three 

main types of DM: type 1, type 2 and gestational 

diabetes. People with type 1 DM produce very little 

or no insulin at all and it is called insulin dependent 

diabetes mellitus (IDDM). Type 2 diabetes mellitus 

used to be called non-insulin (NIDDM) or adult-

onset diabetes mellitus and accounts for at least 90% 

of all the case of diabetes. GDM is a form of diabetes 

consisting of high blood glucose level during 
2

pregnancy.

 The normal range of blood glucose is 70-120 

mg/dl before meals and under 140mg/dl after meals. 

The self-monitoring of blood glucose (SMBG) for 
3

diabetes patients is clinically recommended.  SMBG 

is a crucial element of contemporary therapy for 

DM. Patient self-care behaviour includes following 

a diet plan, taking medication, exercising regularly 

and periodic testing of blood glucose. All these fac-
4tors are pivotal in diabetes control.  Since diabetes 

mellitus is a serious health problem, it requires 

medical care, patient self-management, education 

Abstract

Objectives: This descriptive/cross-sectional research was undertaken to study the demographic details of the 
participants and their knowledge, attitude and practices regarding control of blood glucose. 

Methodology: The KAP (Knowledge, Attitude and Practices) of the general public of Muslim Town, 
Faisalabad were studied during March 2020 by using a structured questionnaire. The study was conducted 
among 69 residents of Muslim Town, Faisalabad. Non-probability sampling was employed. All the 
participants were briefed about the aims of this study. Written or oral consent were taken before filling the 
questionnaire. Confidentiality was strictly maintained. Questions by the participants were encouraged and 
entertained. After collection of data, it was compiled on Microsoft Excel 2016 and analysed using R v. 4.0.2. 
Results: Out of 69 participants, there were 53(76.81%) males and 16(23.19%) females. Most of the 
participants belonged to the age group of 41-60 (36.23%) followed by the age group of 26-40 (26.09%). 
Mean knowledge score of the participants was 5.79± 2.6, while mean attitude and practices score was found 
to be 2.61± 1.9. The level of knowledge was low in 21.7%, average in 37.6 % and good in 40.6 % of the 
participants. The attitude and practices scores consisted of 49.3% of the respondents scoring in the poor 
category and 33.3% falling in average category. 

Conclusion: The adequate knowledge about blood sugar control did not translate into proper and useful 
attitudes and practices even for those who scored well. The modification of the approach and attitudes 
towards education on diabetes is the need of the hour.

Key Words: Diabetes, cross-sectional, blood sugar, KAP, knowledge, attitude and practices.
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and adherence to prescribed medication to reduce 

the risk of long-term complications. The knowledge 

of self-care leads to meaningful patient contribution 

in the management of their lives and control of their 

disease through a tight schedule of blood glucose 

and urine sugar monitoring, medication and adjust-
5

ment to dietary condition.

 In the last two decades, the prevalence of DM 

has dramatically increased in many parts of the 

world and the disease is now a world-wide public 

health problem. The number of people suffering 

from DM is projected to rise from 171 million in 
6 st2000 to 366 million in 2030.  In the 21  century, our 

lives are very different from the ones our ancestors 

lived. We have become increasingly inactive and 
7lead sedentary lives.  Some of these causes include 

desk work, life stressors and conveniences of tech-

nology. Additionally, the food markets have been 

inundated with the mass production of cheap fast 

food that appeals to the modern-day consumer. The 

combination of sedentary and busy lifestyles with 

readily available, calorie-rich processed foods has 

resulted in a myriad of medical problems that have 

become endemic across developed countries in the 
8world.

METHODOLOGY

 The study used a cross-sectional study design 

and a structured questionnaire was used to collect 

data from 69 residents of Muslim Town, Faisalabad. 

Non-probability convenient sampling technique was 

utilized for selection of sample residents. The data so 

obtained was analysed using Microsoft Excel ver-

sion 2016. The survey comprised of 20 questions 

which were selected for gathering information about 

socio-demographic details, knowledge, attitude and 

practices related to diabetes. Moreover, 9 questions 

were designed to reveal information about know-

ledge of risk factors, exercise, diet, smoking and 

effect of sugar intake on diabetes. Additionally, 6 

questions enquired about attitude and preventive 

practices. Each correct response was given a score of 

1, while an incorrect response scored zero. Know-

ledge, Attitude and Practices scores, their mean (X) 

and standard deviation (s) were calculated for 

description and analysis of data. Data on KAP 

(Knowledge, Attitude and Practices) among various 

socio-demographics were analysed for comparative 

study.

RESULTS

 Out of 69 participants, there were 53(76.81%) 

males and 16(23.19%) females. Most of the partici-

pants belonged to the age group of 41-60 (36.23%) 

followed by the age group of 26-40 (26.09%). Only 

7.25% participants belonged to the age group of 60 

and above. Most of the people had acquired higher 

education (87%), 7% had passed matriculation, 3% 

participants had primary level of education and 3% 

participants were illiterate. 62 participants (89.86%) 

had a positive family history of diabetes.

 Mean knowledge score of the participants was 

5.79±2.6, while mean attitude and practices score 

was found to be 2.61±1.9. In the knowledge section, 

89.86% knew about diabetes, 24.64% knew that 

diabetes was a genetic/hereditary disease, 68.12% 

knew correctly about the risk factors of diabetes, 

55.07% knew how to measure blood glucose, 

57.97% were aware of the complications due to 

diabetes/ hyperglycemia. 63.77% of the participants 

knew the beneficial effects of regular exercise on 

diabetes. 69.57% had awareness about healthy 

dietary habits and their effects on diabetes and blood 

glucose. 50.72% knew the effect of sugar in diet on 

Table 1:  Age Distribution of KAP Scores

Knowledge 
Scorede score

18-25 26-40 41-60
Above 

60
Total

Poor (0-3) 3 3 7 2 15(21.7%)

Average (4-6) 3 11 10 2 26(37.7%)

Good (7-9) 12 7 8 1 28(40.6%)

Mean Knowledge 
Score

6.67 5.8 5.36 4.8

Attitude and Practices Score

Poor (0-2) 10 12 11 1 34(49.3%)

Average (3-4) 6 6 9 2 23(33.3%)

Good (5-6) 2 3 5 2 12(17.4%)

Mean Attitude and 
Practices Score

2.16 2.19 3 4
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diabetes. 49.28% also had knowledge about the 

effects of active and passive smoking on diabetes.

 In the attitude section, 52% had control over 

their weight. 57.97% took meals at regular times. 

40.58% exercised regularly.

 In the practices section, 23% got their blood 

pressure regularly checked. 33.33% got their blood 

sugar regularly checked. 53.62% got their HbA1c 

regularly checked.

DISCUSSION

 This study was conducted because the imple-

mentation of the necessary lifestyle modifications 

involving dietary changes, exercise and health prac-

tices are influenced by the knowledge, attitudes and 

practices of the individual, in addition to his or her 

values and cultural outlook. Similar studies establish 

a standard for recognizing diabetes knowledge 

levels, the current attitudes and practices and the 

factors that influence them. A KAP study of diabetic 

patients in the United Arab Emirates published in 

2013 showed low levels of diabetes knowledge 

among patients in the UAE with 31% scoring in the 

“Poor" category. It is consistent with this study 

showing a “Poor" knowledge score among 31.8% of 
9

the diabetics.

 The study of 43 participants revealed very posi-

tive attitudes and medium levels of knowledge, and 

practice among diabetic patients attending the 
10

Carenage Health Centre.  

 In this study, the level of knowledge was low in 

21.7%, average in 37.6 % and good in 40.6 % of the 

participants. The attitude and practices scores were 

worse than previous studies with 49.3% of the 

respondents scoring in the poor category and 33.3% 

falling in average category. This is significantly 

worse than 75% scoring average and 14% scoring 
11

poor in a similar Bangladeshi study.  

 In this study, 89.8% of the respondents had an 

idea about diabetes which is consistent with a Sri 

Lankan study showing 97% of the respondents 
12having a familiarity with the disease.  68.1% of the 

respondents knew about the risk factors for diabetes 

which is a good score compared to 42% in a Saudi 
13Arabian study.  Younger age groups tend to be more 

informed about diabetes and score highly in all 
12sections which is consistent with this study.  Gene-

rally, the knowledge scores were average to good 

which is consistent with previous studies.

 It was observed that the presence of good 

knowledge scores did not translate into good attitude 

and practice scores. Despite understanding the risk 

factors of and precautions for diabetes, most patients 

did not make sufficient effort to minimize their 
12risks.

CONCLUSION

 This study gives us a snapshot of the current 

status of knowledge, attitudes and practices related 

to the control of blood sugar level in the population 

of Faisalabad. The adequate knowledge about blood 

sugar control did not translate into proper and useful 

attitudes and practices even for those who scored 

well. Better knowledge among the younger respon-

dents provides the solitary bright spot. This and 

similar studies should be used for national diabetes 

awareness campaigns. The modification of the app-

roach and attitudes towards education on diabetes is 

the need of the hour.

Limitations of Study

 The study is limited in its location and sample 

size and all the general biases are applicable. Larger 

scale studies of similar nature should be conducted 

before a firm final conclusion can be made about 

Diabetics Non-Diabetics

Knowledge Score

Poor (0-3) 7 (31.8%) 8 (17%)

Average (4-6) 12 54.5%) 14 (29.8%)

Good (7-9) 3 (34.6%) 25 (53.2%)

Mean 4.86 6.23

Standard Deviation 2.21 2.63

Attitude and Practices Score

Poor (0-3) 9 (40.9%) 25 (53.2%)

Average (4-6) 10 (45.5%) 13 (27.7%)

Good (7-9) 3 (13.6%) 9 (19.1%)

Mean 2.86 2.49

Standard Deviation 1.49 2.06

Table 2:  KAP of Diabetics V Non-Diabetics
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knowledge, attitude, and practices pertaining to 

diabetes of the citizens of Faisalabad.
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China was the first country when it comes to the 

emergence of COVID-19. Initially, it was 

declared as Public Health Emergency of Interna-

tional Concern by WHO. In a blink of eye, the virus 

had spread to various parts of the world. So, it was 
1then declared as a pandemic.  It was highly devas-

tating medically as well as psychologically as we 

were unprepared to cope up with the situation. This 

epidemic initially led to country wide lockdown 

which lasted for about 2 months. The continuous 

threat of spread of the virus demanded adaption to 

social isolation, closure of workplaces and busi-

nesses. School and universities are still closed. This 

has already caused high degree of psychological 

trauma to the people across country, in addition to 

the physical ailment. So, coming up with the studies 

to find out the direct and indirect effects of this 

pande-mic on human minds was the need of hour so 

that it can measure the impact it has created on 

people and how to protect their mental health from 

deteriora-tion. Researches from previous historical 

pandemics showed that the quarantine, fear of 

getting infection, fear of loss of loved ones, loss of 

Abstract

Background: A highly medically and psychologically devastating situation has been developed across the 
globe with the emergence of novel corona virus pandemic. Countrywide lockdown, quarantine and social 
distancing protocols have resulted in psychological trauma and devastating effect on mental health of general 
population

Objectives:  To estimate the burden of anxiety and its associated factors in our population.

Methodology: A cross sectional study was done and data was collected through Google forms. Snowball 
type of sampling was used .The questionnaire included demographics, impact of pandemic on lives of people 
and 7-GAD scale. 7-GAD scale was used to categorize the anxiety levels in people from minimal to severe. 
Responses were collected from June 14, 2020 to June 18, 2020 and a total of 473 forms were included in the 
study. Data analysis was done by using SPSS version 24. Descriptive analysis, cross tabulation and Pearson's 
chi square test were applied. P value of < 0.05 was considered statistically significant. 

Results: About 8.1% of the respondents had been affected by COVID-19 and 62.4% people had their relative 
or friend affected by COVID-19 infection. 35.7% people are suffering from moderate to severe anxiety. 
Gender, occupation, effect on family income, COVID-19 infection of the respondent himself or other family 
member/friend, increased screen time and reduced physical activity are all predictors of development of 
anxiety in our population.

Conclusion:  Considering the results showing higher incidence of moderate to severe anxiety among people, 
immediate measures should be taken to address the situation and to make strategies to support their mental 
health.

Key Words: COVID-19, pandemic, 7-GAD scale, psychological impact, economic impact, predictors of 
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complete freedom, inability to figure out the 

consequences, feeling of things slipping out of 

hands, inadequacy of food and other basic 

necessities of life  and economy crises led to 

development of anxiety disorders in the popu-

lations. And those anxiety disorders did last even 

after the end of pandemic for considerably long 
2

periods of time.  According to a research conducted 

in China, 53.8% suffered from moderate to severe 

psychological effects due to this pandemic, 16.5% 

suffered from severe depressive symptoms, 28.8% 

suffered from moderate to severe anxiety levels and 
3

8.1% suffered from moderate to severe stress.   

Generalized Anxiety Disorder 7-item scale is widely 

used by health care professionals in the world. It 

saves time and is well known for the convenience of 

usage and reliability in making diagnosis. It helps in 
4measurement of severity of diagnosis.  It also helps 

in screening of social anxiety, panic and post-
5

traumatic stress disorder.

 COVID-19 pandemic itself is already a huge 

burden on feeble health care system of Pakistan. 

under such circumstances, psychological ailments 

will further incapacitate it leading to the point where 
6it can even be paralyzed.  Despite of its due impor-

tance, insufficient research is done on this topic in 

our country when it comes to the aspect of literature 

review. We need studies to understand emotions of 

the population and factors affecting their mental 

peace under such circumstances. Campaigns on 

awareness of importance of mental health are the 
7need of hour to keep people mentally fit.  

METHODOLOGY

 It is cross sectional type of study .We calculated 

sample size using Open Epi software at 95% confi-

dence interval and taking margin of error equal to 

5%.Frequency of the anticipated factor was taken 

equal to 35.1%. The sample size calculated by 

software was 350. An online form was created via 

Google forms A total of 473 forms were collected 

and included in the study. Snowball type of sampling 

was done. Questions related to demographics and 

impact of pandemic on lives of people were asked. 

The online questionnaire also included questions 

from 7-GAD scale. 7-GAD scale is used to catego-

rize the anxiety levels in people from minimal to 

severe. It includes 7 questions related to basic 

anxiety symptoms and the frequency with which 

they affect life of the person. The questionnaire was 

shared via WhatsApp and other social media to the 

contacts of researchers. Informed consent for the use 

of data for research purposes was taken. Responses 

were collected from June 14, 2020 to June 18, 2020. 

Data analysis was done by using SPSS version 24. 

Descriptive analysis was done. Cross tabulation was 

done between degree of anxiety and various demo-

graphic and personal factors. Peasrson’s chi square 

test was applied to find out the statistical signifi-

cance. P value of < 0.05 was considered statistically 

significant.

RESULTS

 Out of 473 people, 72.9% were female and 

27.1% were male. About 87.9% people belonged to 

age group of 21-30 years. 91.1% people belonged to 

urban area while 8.9% people belonged to rural 

areas. 71.5% were students, 11% were government 

employees, 8.7% were doing private jobs, 5.5% 

were unemployed, 2.1% were housewives, and 1.3% 

people had their own business.

 41.9% people had their family income affected 

due to corona pandemic.62.4% people had their 

relative or friend affected by COVID-19 infection. 

Considering the infection in respondents’ family and 

friends, 33% of the patients recovered, 22.6% 

patients were still under treatment, 6.8 % patients 

passed away while family and friends of 37.6% of 

respondents were not affected till then. In this study 

about 8.1% of the respondents had also been affected 

by COVID-19 infection. 92.8% of the respondents 

lived with their families during the pandemic. 87.3% 

people were used to discuss their life problems with 

others when needed .Screen time was increased than 

that of usual in 90.3% of people in study. Moreover, 

the lockdown due to pandemic led to reduced 
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physical activity in 81.3% people.79.3% of the 

people strictly observed the lockdown.

 Incidence of moderate to severe anxiety is 40% 

among the female population in this study. We found 

that Female gender is more prone to development of 

anxiety (p=0.00). 41.6% of people who have their 

family income affected due to ongoing pandemic are 

suffering from moderate to severe grades of anxiety 

hence, more anxiety is seen in individuals whose 

family income is affected by the pandemic (p=0.005) 

and among those who either themselves or have any 

family members, friends affected by COVID-19 

(p=0.007,0.048 respectively).Incidence of moderate 

to severe anxiety among people who had their 

relatives affected by corona infection is 60% while it 

is 47.3% among individuals who themselves are 

affected by the corona infection. Similarly, higher 

incidence of moderate to severe anxiety is seen 

among those individuals who had their relative 

passed away due to corona infection (46.9% of 

people with their relative passed away) and those 

whose relative is still under treatment (48.6% of 

people with their relative under treatment)(p=0. 

008). Higher incidence of moderate to severe anxie-

ty is also seen among housewives (66.7% of the all 

housewives in the sample), students (37.3% of all 

students) and government employees (30.8% of all 

government employees), so the occupation also acts 

a predictor of anxiety amidst corona pandemic 

(p=0.077).50% of the people who did not discuss 

Table 1:  

Levels of Anxiety
Minimal 
Anxiety

Mild 
Anxiety

Moderate 
Anxiety

Severe 
Anxiety

GAD-7 score 0-4 5-9 10-14 15-21
Frequency 126 178 98 71
Percentage 26.6% 37.6% 20.7% 15%

Table 2:  

Grade of Anxiety
P-

ValueMinimal 
anxiety

Mild 
anxiety

Moderate 
anxiety

Severe 
anxiety

Gender Male 53 44 16 15 0.000

Female 73 134 82 56

Occupation Government job 14 22 9 7 0.077

Private job 17 16 5 3

Business 2 4 0 1

Student 82 130 70 56

Housewife 2 1 5 1

Unemployed 9 5 9 3

Family income affected by pandemic Yes 37 78 44 38 0.005

No 89 100 54 33

Any friend or family member affected by 
COVID-19 Infection.

Yes 67 112 65 51 0.048

No 59 66 33 20

Outcome of COVID-19 infection in friends 
or family member of participant

Patient recovered 38 69 31 18 0.008

Patient passed away 9 8 6 9

Patient is still under treatment 20 35 28 24

No family member or friend 
affected till now

59 66 33 20

Participant affected by COVID-19 infection Yes 1 19 11 7 0.007

No 124 159 86 64

Participant discusses problems when needed Yes 114 160 84 55 0.034

No 12 18 14 16

Screen time increased than before during 
lockdown period

Yes 108 167 86 66 0.078

No 18 11 12 5

Effect of lockdown on routine physical 
activity

Increased than before 36 25 14 11 0.006

Decreased than before 90 153 84 60
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their problems with others suffered from moderate to 

severe anxiety in this study. Less anxiety is seen 

among those participants who discussed their prob-

lems with friends and family when needed with the 

incidence of moderate to severe anxiety equal to 33.6 

% among them (p=0.034). More anxiety is seen 

among those who had increased screen times 

(p=0.078) . Incidence of moderate to severe anxiety 

among them is found to be 59.2%. Similarly, decrea-

sed physical activity during the pandemic phase is 

also a predictor of increased anxiety among people 

(p=0.006).Incidence of moderate to severe anxiety 

among those who had reduced physical activity 

during pandemic times is 37.2%. (Table 2)

DISCUSSION

 Epidemics and pandemics drastically affect 

mental health of the population. They have a great 

influence on thoughts and behavior of people and 

can ultimately end up in development of various 

psychiatric ailments among people, the most 
8common of which is anxiety.  We are facing similar 

cicrumstances and people are living their lives in the 

way the never imagined ever before. Social distan-

cing and interpersonal isolation have become very 

essential part of our lives now. Living lives in such 

an era of uncertainity when it comes to health and 

well-being, can make a person stressed and depre-

ssed. Such ailments have drastic outcomes in a long 

run. Looking into the history, we can see that suicide 

rates increased dramatically after the outbreak of 
9

Spanish flu in 1918.  Therefore, there is a need to 

make timely strategies to support people emotio-

nally in such difficult times and to prevent such 

drastic outcomes. The goal of the study was to deter-

mine anxiety levels in our population due to 

COVID-19 pandemic by using GAD-7 scale.GAD-7 

scale is widely known in clinical practice of 

psychiatry. It is known for its convenience in the use 

as the scale comprises of 7 simple questions which 

make the process of diagnosis easier for both patient 

and doctor. It is a valid tool to assess Generalized 

Anxiety Disorder and its severity among people and 

10
is widely used in outpatient and research practices.

 According to this study, 15% people were 

suffering from severe anxiety while 20.7% people 

were suffering from moderate anxiety. This result is 

comparable to  a study in china where 28.8% people 
11

reported with moderate to severe anxiety patterns.   

A sudden event of epidemic or pandemic due to 

newly emerged microorganism brings a lot of nega-
12

tivity, stress and anxiety with it.  This study reported 

that female gender is more prone towards develop-

ment of anxiety. A meta-analysis shows similar 

results that female are more prone to development of 
13anxiety and depression than that of male.  Previous 

mental or psychiatric ailments and physical ailments 

also make a person prone to develop anxiety and 
14depression during such hard times.  

 Higher incidence of severe anxiety is seen 

among students, government employees and busi-

nessmen. This might be due to fear of uncertainties 

of  the future, negative impact of pandemic on 

educational and economical system, risks of finan-

cial instability ,inability to enjoy the efficient lear-
15

ning as they used to do before the pandemic.

 Negative impact of this pandemic on family 

income led to stimulate anxiety among people. 

Economic instability and inability to make both ends 

meet leads to mental frustration and is a predictor of 

development of psychologic ailments among peo-

ple. Some people have totally lost the source of their 

daily income. Such experiences drastically affect 

mental health of not only a single person but of all 

members of family who collectively suffer its conse-

quences. Lockdowns, isolation and quarantine 

harmfully impact the economic situation of low 

income people and daily wagers, this in a long term 
16

badly affects their mental well-being.

 More anxiety levels are seen in individuals who 

either themselves are suffering from COVID-19 

infection or have any family member/friend affected 

by the virus. It may be because of fear of losing the 

dear ones. Similarly, more anxiety is seen among 

individuals who had their relative passed away due 

to covid-19 infection and those who still have their 
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relative under the treatment process. Significant 

anxiety among people may be due to unpredict-

ability of the situation, fear of being lonely and help-
17less.  At such point, the proven contagiousness of 

novel corona virus may also be the factor promoting 
18

anxiety among the individuals.  In this time of 

medical emergency, psychological interventions 

must be added into treatment plans to overcome the 

state of anxiety and depression associated.

 Interpersonal communication is seen as a pro-

tective factor under such circumstances. Trends of 

anxiety get less prominent when it comes to discu-

ssion of problems with friends and family. It acts as a 

tool for mental peace towards various draining life 

situations. It acts as a source of emotional support 

under times of distress and crises.

 A lot of modifications in lifestyle of people are 

observed in pandemic days. People are used to spend 

longer times watching television, busy with their 

phones and laptops. Such habits make people prone 

to develop anxiety. Exposure to mass media plays a 

vital role in determining this factor. While viewing 

exaggerated and sensational headlines, hopelessness 

and helplessness a person feels can make him feel 

more anxious. It leads to a state where person begins 

to distrust the actions by higher authorities and tries to 
19

avoid medical consultation when he feels diseased.

 Reduced physical activity was also one of 

negative impacts which the pandemic created on 

individual lives. This may also be the cause of 

increased levels of anxiety in people. How both 

factors are actually related to each other is poorly 

understood but according to a research certain adap-

tations in Hypothalamic pituitary axis, Autonomic 

nervous system and immune complex of the body 

help in reducing stress in response to increased 
20

physical exercise.

 There are some limitations in our study as well. 

Firstly the questionnaire was in English and not all 

people in our country understand and respond to 

English language well. Secondly, social media was 

used to send the questionnaire due to restricted 

outdoor activity amidst pandemic. So, this question-

naire could not have reached the people who don’t 

use social media platforms. Moreover, this study 

should be conducted at larger scale to include above 

mentioned groups as well so that we can have more 

generalized results.

CONCLUSION

 35.7% people are suffering from moderate to 

severe anxiety. Gender, occupation, effect on Family 

income, COVID-19 infection of the respondent 

himself or other family member/friend, increased 

screen time and reduced physical activity are all 

predictors of development of anxiety in our popu-

lation. These results clearly show that such situation 

is needed to be addressed on urgent basis to support 

mental health of people. Help of social and mass 

media can be taken in this regard. It is important that 

people should be made to learn stress relieving 

exercises and techniques so that they can help them-

selves. Nationwide support by government and 

people should be given to the ones with low income 

and daily wagers. Provision of social support is 

mandatory to help people realize that we all are in the 

same boat. Along with medical treatment of people, 

support by a psychiatrist or psychologist should also 

be made mandatory in hospitals.
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Columnar cell lesions are characterized by 

replacement of cuboidal epithelium of the 

terminal duct lobular unit (TDLU) of breast with tall 

columnar cells. Due to their association with micro 

calcifications they have been increasingly picked up 
1on routine mammography evaluation.  

 Columnar cells lesions are classified into 3 

categories; columnar cell change (CCC), columnar 

cell hyperplasia (CCH) and Flat epithelial atypia 

(FEA). CCC is the simplest form characterized by 

dilation of TDLU lined by tall columnar cells 

showing apical cytoplasmic blebs with oval bland 

nuclei perpendicular to the basement membrane. 

CCH is identified when the same dilated TDLU is 

lined by more than 2 cell layer of columnar epithe-

lium having similar characteristics as of CCC. In 

case atypia is encountered in such lesions these are 

labeled as FEA. Which are recognized more and 

more due to their association with microcalcifica-

tions. However there is marked interobserver vari-
2,3ability in identifying these lesions.  On immuno-

staining these lesions are reactive for broad spectrum 

keratin cocktails, but are negative for High molecu-

lar weight keratins like CK 5/6 which distinguishes 

them from usual ductal hyperplasia. In addition they 

are strongly positive for ER and PR and Ki-67 index 
3 4is higher in FEA  however they are negative for p53.

 These lesions have been labelled as precursors 

for low grade invasive carcinomas. Data from 

various studies reveal that core biopsies of the 

Abstract

Background: Histologically and recently with advances in medical genetics it is suggested that Columnar 
cell lesions (CCL) of breast may play a role in low grade breast carcinoma pathway. However there is still 
some conflicting data regarding its association with malignancy. And its role as precursor of malignancy is 
still poorly understood.

Methodology: Sixty consecutive breast biopsies, both benign and malignant were collected at the 
department of Pathology, King Edward medical college, Lahore. They were evaluated for CCL and final 
diagnosis of benign and malignant was made.

Results: Out of the 60 consecutive samples 44(73.3%) were benign and 16(26.7%) were malignant. CCL 
was seen in (41.7%) of total cases. CCL were encountered more frequently in benign breast disease (43%). 
Columnar cell hyperplasia (CCH) (23.3%) was the commonest finding, followed by columnar cell change 
(CCC) (16.7%) and Flat epithelial atypia (FEA) (1.7%). However no association was seen between CCL and 
breast carcinoma.

Conclusion: CCL are frequently encountered in our setup .Of all the CCL, CCH is the commonest and FEA is 
the least common. There was no association of CCL with malignancy seen (p=>0.05).

KeyWords: Columnar cell lesions (CCL), Columnar cell hyperplasia (CCH), Flat epithelial atypia (FEA), 
Breast biopsy, Breast malignancy.

1 2 3 4
Maham Akhlaq,  Rabia Altaf,  Safeena Sarfraz,  Saeed Ahmad

FREQUENCY OF COLUMNAR CELL LESIONS OF BREAST AND 

ASSOCIATION WITH MALIGNANCY

ORIGINAL ARTICLE JAIMC

46JAIMC Vol. 19 No. 1  Jan - March 2021

1. Maham Akhlaq     2. Rabia Altaf 
3. Safeena Sarfraz     4. Saeed Ahmad
1. Assistant Professor Pathology, University of Health Sciences, 

Lahore
2-3: Demonstrator Pathology, King Edward Medical University, 

Lahore.
4. Professor of Pathology, King Edward Medical University, 

Lahore.

Correspondence:
Dr. Maham Akhlaq, Assistant Professor Pathology, University of 
Health Sciences, Lahore, Email : maham.inaam@hotmail.com

  Submission Date:  11-10-2020
  1st Revision Date: 25-11-2020
  Acceptance Date:  30-11-2020

 How to cite: Akhlaq M, Altaf R, Sarfraz S, Ahmad S. Frequency of columnar cell lesions of breast and association with malignancy. 
JAIMC. 2021; 19(1): 46-49.



atypical lesion frequently are upgraded to malignant 
5

lesions on subsequent excisional biopsies  and FEA 

share histopathological features and immunohisto-

chemical profile with low grade invasive carcinoma 

and ductal carcinoma insitu.as well as tubular carci-
6noma.  These diseases are generally not reported and 

overlooked in our setup. Due to their association 

with the premalignant and malignant diseases, their 

reporting, clinical follow up or subsequent biopsy is 

important. These patients should be followed up 

more promptly for better patient outcome and 
7survival.

 In this study the frequency of CCL in breast 

biopsy specimen in King Edward Medical Univer-

sity will be calculated and significance of CCL and 

FEA in benign and malignant pathologies will be 

established. With this study we aim to look at the 

progression of CCLs and FEA to malignancy.

METHODOLOGY  

Study Design:

 Descriptive, Cross sectional Survey

Setting:

 Department of Histopathology, King Edward 

Medical University, Lahore

Sample Size: 

 Sample size of 60 cases is calculated with 95% 

confidence level, 12.5% margin of error and taking 

patients expected percentage that is 37% that show 

presence of columnar cell lesions in breast lumps 

(core needle and excisional biopsies).

Sampling Technique

 Non probability, consecutive sampling.

Statistical Analysis:

 Pearson Chi square was applied to calculate 

significance.

RESULTS

 In our study we catered to all age groups 

starting from 15 upto 60 years of age  In our setup we 

observed that most frequent age bracket for a breast 

biopsy was from 20 to 30years (41%) followed by 

even younger group of teens 15-20 years (17,9%). 

 In this study we looked at 60 breast biopsy 

samples. Out of the 60 consecutive samples 44(73.3 

%) were benign and 16(26.7%) were malignant.  The 

most frequent diagnosis was fibroadenoma (36.1%) 

followed by ductal carcinoma (26.2%). The rest 

were benign fibroepithelial lesions including fibro-

cystic change and papillomatosis.

 The most common columnar cell lesion 

encountered was CCH (figure1) at 23.3% followed 

by CCC (figure 2) at 16.7% and least common was 

FEA (figure 3) at 1.7% in the total of breast biopsies 

reviewed in this study n=60. These include both 

benign and malignant cases.

Figure 1: Columnar Cell Change at 200x 

Magnification. 

Figure 2: Columnar Cell Hyperplasia at 100x 

Magnification
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Figure 3: Flat Epithelial Atypia at 200x 

Magnification

 The columnar cell lesion most commonly 

encountered in a malignant breast biopsy was CCH 

at 25% (Table1). CCC was seen in 6.25% cases 

where as no FEA was noted in malignant breast 

biopsy. There was no significant association seen.

DISCUSSION

 Columnar cell lesions have been of great inte-

rest for pathologist as they have been linked fre-
3,8quently to microcalcifications on mamography.  

These lesions have been linked in  previous studies 

to atypical hyperplasia, lobular and ductal carcino-
9ma.  However its position as a precursor to malig-

nancy still remains controversial to this day.

 Earlier studies done on these lesions have 

shown a link to tubular carcinoma. But this study by 

Abdel-Fateh et al. looked only at tubular carcinomas 

and not the full spectrum of breast diseases including 
10

benign and other malignancies.  A study conducted 

in Netherlands showed atypical CCC with ductal 

carcinoma insitu (DCIS) and invasive breast carci-

noma (IDC) ductal type but also noted that presence 

of atypical ductal hyperplasia in CCL (ADH-CCL) 

has similar outcome. This study concluded that 

presence of CCL and ADH-CCL in core needle 
11

biopsy requires an excisional biopsy.  Boulos et al 

also conducted a similar study and concluded that 

the risk of breast malignancy does not significantly 

increase with finding of CCL however it may 

warrant a closer look for ADH as that can be 
12worrisome in a benign breast biopsy.

 Despite the compelling findings a relatively 

recent study of 2018 studying long term follow up of 

70 cases of FEA shows no significant risk of sub-
13sequent malignant disease.  A similar study with a 

large cohort (1751 core biopsies with 63 FEA) also 
14

concluded the same.  Another study also suggests 

similar findings that CCL on their own are not 

significant risk for breast cancer independent of 
15

ADH.  But they do warrant a closer follow up.

 CCLs are not routinely documented in breast 

biopsies in our setup and there is no data available on 

CCL in Pakistan, so we decided to look for these 

lesions in our population demographic and try to find 

a link of these lesions to malignancy. In our study we 

looked at 60 consecutive breast biopsies core needle 

and excisional. CCL were observed in 41.7% of the 

cases (both benign and malignant). Most of these 

patients were in the young demographic 20-30 years 

presenting mostly with benign breast pathologies. 

There was no significant link of CCL seen with 

malignancy (p>0.050). FEA was the least common 

pathology encountered and mostly CCH was seen on 

the edges of the malignant cases similar to the 
15findings of Aroner etal.  Although our study does 

not show an association of CCH with malignancy 

but cases of malignancy were limited in number 

compared to the benign breast ones. However what 

was interesting was finding CCL especially CCC 

and CCH in quite a number of benign cases (19 out of 

44) (43%) which leads to the perception that it’s part 

of the benign spectrum rather than the premalignant 

or malignant one. More studies in our setup are 

required in a larger population with longer follow up 

in benign biopsies with CCL to establish this fact. 

Table 1:  Presence of Columnar Cell Lesion in 
Benign and Malignant Breast Biopsy

Columnar cell lesion 
present

Diagnosis of Biopsy P value

Benign 
(n=44)

n(%)

Malignant
(n=16)

n(%)

Columnar cell change 9(20.4%) 1(6.25%) >0.05 (0.263)

Columnar cell hyperplasia 10(22.7%) 4(25%) >0.05 (1.000)

Flat epithelial atypia 1(2.27%) 0 (0%) >0.05(1.000)

P value calculated by Pearson Chi square

P value <0.05 considered significant



FREQUENCY OF COLUMNAR CELL LESIONS OF BREAST 

49 JAIMCVol. 19 No. 1  Jan - March 2021

Our study will expectantly lead the way to further 

research in this field.

 In this study we conclude that CCL are 

frequently seen in breast biopsies in our setup, 

However there is no significant association with 

malignancy.
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Hepatitis, refers to inflammation of the liver, 

may result from various causes, both infec-

tious and noninfectious, which accounts for >50% of 

cases of acute hepatitis in US. Approximately 20% 

of patients with chronic hepatitis C eventually 

develop cirrhosis, as evidenced by the histologic 
1changes of severe fibrosis and nodule formation.

 Antiviral medicines can cure approximately 

90% of persons with hepatitis C infection, thereby 

reducing the risk of death from liver cancer and cirr-

hosis, but access of majority of these patients to the 
2diagnosis and treatment is poor.  When treatment is 

necessary, the goal of hepatitis C treatment is cure. 

The standard of care for hepatitis C is changing 

rapidly. Until recently, hepatitis C treatment was 

based on therapy with interferon and ribavirin, 

which required weekly injections for 48 weeks. It 

cured approximately half of treated patients, but 

caused frequent and sometimes life-threatening 
3

adverse reactions.

 Several other newer direct acting antivirals 

Abstract

Background: Hepatitis C is an infectious disease caused by the hepatitis C virus (HCV) that primarily affects 
the liver. The cause of hepatitis C, HCV, is a spherical, enveloped, single-stranded RNA virus belonging to the 
Flaviviridae family and Flavivirus genus. Serologic screening for HCV involves an enzyme immunoassay. 
Elastography is a medical imaging modality that maps the elastic properties and stiffness of soft tissue.

Objective: To find the frequency of serial elastography changes in hepatitis c virus patients after achieving 
sustained viral response on dual antiviral therapy

Methodology: This cross sectional study was conducted in the department of Medicine, division of 
Gastroenterology of Lahore general Hospital, Lahore from 1 June 2017 to 1 December 2018. Patients 
fulfilling the inclusion criteria went through elastography for the detection of elstographic changes. These 
patients were labeled as mild, moderate or severe fibrosis on the basis of elastrographic values. All the 
collected data was entered and analyzed on SPSS version 21. 

Results: The mean age of patients was 37.40±12.69 years. Male to female ratio of the patients was 1.09:1. 
The mean duration of HCV was 4.40±2.93 months. No change was observed in 192 (50.77%) patients, mild 
to moderate changes were observed in 129 (33.08%) patients and severe change were seen in 63 (16.15%) 
patients.

Conclusion: The frequency of serial elastography is helpful in categorizing patients in mild, moderate and 
severe fibrosis in patients of hepatitis C, after achieving SVR on dual antiviral therapy.

Key Words: Elastography, HCV, sustained viral response, dual antiviral therapy
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have shown promise in clinical studies and are likely 

to be licensed soon. These agents seem to facilitate 

the use of shortened courses of combination inter-

feron-free therapy, which are associated with high 
4

(>95%) SVR rates and relatively less toxicities.

 Transient elastography is an easy, non-invasive, 

reproducible technique that is well tolerated for 

staging non-significant fibrosis or severe fibrosis/ 

cirrhosis. The assessment of liver fibrosis using 

transient elastography may be useful to reduce the 
5need for a liver biopsy.

 Non-invasive shear-wave elastography techni-

ques to determine the fibrosis stage of the liver, such 

as transient elastography with fibroscan and acoustic 

radiation force impulse, have found their way into 
6, 7 

the standard diagnostics of chronic liver diseases.

 Shear-wave elastography techniques measure 

liver stiffness, which correlates well with histolo-
8, 9gical stage of liver fibrosis.

 Liver cirrhosis represents a severe complication 

for hepatitis C patients. Patients with cirrhosis require 

immediate treatment; a SVR has been demonstrated 

to reduce the probability of complications and to 
10improve the prognosis.  In patients with advanced 

fibrosis measured by transient elastography at the 

beginning of protease inhibitor-based therapy with 

SVR, liver stiffness was significantly reduced 24 
11 

weeks after treatment.

 Rationale of this study was to find the frequen-

cy of serial elastography changes in HCV patients 

after achieving SVR on dual antiviral therapy. Elas-

tography can help in prediction of prognosis of HCV 

treatment and further course of the disease can be 

determined. There is no local evidence available in 

this regard and the extent of problem in local popu-

lation is unknown. Prediction of the outcome of dual 

antiviral therapy in local population and to decide 

about the prognosis of patients remain unclear. That 

is why we want to conduct this study to find local 

evidence and implement the results of this study in 

future, which could help us in planning better 

management protocol for HCV patients.  I t  w a s  

defined as patients who had HCV-RNA >15IU/ml in 

serum. Patients who had therapy with interferon plus 

sofosbuvir and sustained viral res-ponse (HCV-

RNA<10IU/ml) would be achieved (on medical 

record). It was measured as values range from 2.5 to 

75 kPA with values of <7.0 being normal and sugges-

ting no or mild hepatic fibrosis, values of 7.1–13.7 

suggesting moderate to advanced fibrosis and values 

of >13.8 suggesting cirrhosis.

METHODOLOGY

 Using non-probability consecutive sampling, 

this cross sectional study included 390 patients with 

newly diagnosed HCV in outpatient department of 

gastroenterology, Lahore general Hospital, Lahore, 

between 1 June 2017 and 1 December 2018. 

 Patients of age 18-60 years, either gender with 

diagnosed HCV (on medical record) on dual antivi-

ral therapy and achieved SVR (as per operational 

definition).

 Those patients with comorbid conditions inclu-

ding hepatitis B virus, HIV or Hepatocellular carci-

noma (medical record), those who had triple anti-

viral therapy (on medical record) and those with 

recurrent HCV (on medical record), were excluded 

from the study.

 Written informed consent was taken. Basic 

demographics like name, age, gender, BMI and 

duration of HCV was noted. Then patients were 

undergone elastography for detection of elstogra-

phic changes. Patients were labeled as mild, mode-

rate or severe cirrhosis on the basis of elastrography 

values (as per operational definition). All the data 

was recorded through a designed questionnaire.

 Data was analyzed with IBM-SPSS version 21. 

Quantitative variables like age, BMI and duration of 

HCV were presented in Mean ±SD. Frequency and 

percentage was computed for qualitative variables 

like gender and elastrography changes (no, mild, 

moderate, severe). Effect modifiers like age, gender, 

BMI and duration of HCV was controlled through 

stratification. Post-stratification, chi-square test was 

applied with p ≤0.05 taken as significant.
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RESULTS

 In this study, a total of 390 cases, with mean age 

of 37.40±12.69 years were enrolled with minimum 

and maximum ages of 17 & 60 years. There were 204 

(52.3%) males and 186 (47.6%) females. Male to 

female ratio was 1.09:1. Mean BMI of the patients 
2was 22.65±2.39 kg/m  with minimum and maximum 

values of 18.5 and 26.73. Mean duration of HCV of 

patients was 4.40±2.93 months. Mean scan value for 

the patients was 8.17±4.45, ranging from 2.5 to 17.9. 

No change on elastography was found in 198 (50.77 

%) patients, mild to moderate change was observed 

in129 (33.08%) patients and severe change was 

observed in 63 (16.15%) patients (Fig 1).

 The study results showed that, out of 234 

patients with age ≤40 years, no change on elastogra-

phy was found in 138 (58.9%) patients, mild to 

moderate changes were found in 51 cases (21.8%) 

and severe changes were found in 45 cases (19.2%). 

Similarly the patients with age > 40 years were 156 

in which no change on elastography was found in 60 

cases (38.4%), mild to moderate change was found 

in 78 cases (50%) and severe changes was seen in 18 

cases (11.5%). Statistically significant difference 

was found between the elastography findings with 

age i.e., p-value=0.004 (Table 3).

 In this study, the total number of male patients 

were 204 in which no change on elastography was 

found in 102 patients (50%), mild to moderate 

change was found in 75 cases (36.7%) and severe 

changes were observed in 9 cases (4.3%). Similarly 

the female patients were 186 in which no change on 

elastography was found in 96 cases (51.6%), mild to 

moderate changes were seen in 54 cases (29%) and 

severe changes were observed in 36 cases (19.3%). 

Statistically insignificant difference was found 

between the elastography findings with gender i.e. p-

value=0.508 (Table 4)

 The study results showed that patients with 

normal BMI were 309, in which no change on elasto-

graphy was found in 144 (46.6%), mild to moderate 

changes were seen in 123(39.8%) and severe chan-

ges were observed in 42 patients (13.6%). Similarly, 

amongst 81 patients with abnormal BMI, no change 

on elastography was found in 54 (66.6%), mild to 

moderate changes were observed in 6 (25.9%) and 

severe changes were seen in 21 (25.9%). The data was 

not found to be statistically significant as far as BMI 

was concerned with a p-value of 0.631 (Table 5).

 The results of this study showed that out of 252 

patients with HCV duration of ≤5 months, no change 

on elastography was found in 120 patients (47.6%), 

mild to moderate changes were observed in 84 (33.3 

%) and severe changes were seen in 48 cases (19%). 

Similarly, patients with HCV duration of > 5 months 

were 138 in which no change on elastography was 

found in 78 (56.5%), mild to moderate changes were 

found in 45 (32.6%) and severe change were obser-

ved in 15 (19.2%). This data of HCV duration was 

also not found to be significant statistically with a p-

value of 0.428 (Table 6).

Fig 1: Frequency Distribution of Elastography

DISCUSSION

 This present cross-sectional study was carried 

out at unit I, Department of Gastroenterology, 

Lahore general Hospital, Lahore to find the frequen-

cy of serial elastography changes in HCV patients 

after achieving SVR on dual antiviral therapy.

Table 1:  Descriptive Statistics of HCV Duration

Duration

Of

HCV

N 390

Mean 4.40

SD 2.93

Minimum 1

Maximum 10
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 HCV is a blood-borne hepatotrophic RNA virus 

of significant worldwide public health concern. 

Currently, there are 270–300 million people infected 

worldwide, with the incidence of HCV expecting to 

peak in the coming 10–20 years. Treatment of HCV 

aims to improve outcome by slowing or halting prog-

ression to cirrhosis and hepatocellular carcinoma. 

Serial liver biopsy during or following treatment is 

not considered necessary or ethical at present. Non-

invasive methods of assessing pathological changes 

in the liver are being assessed. These are often expen-

sive, conceptually difficult or require special equip-
13,14

ment.  Elastography has been recommended to 

assess the damage to the liver by HCV and liver 

stiffness which correlates with the histological stage 
8,9

of liver fibrosis.

 In our study, no change on elastography was 

found in 198 (50.7%) patients, mild to moderate 

changes were observed in 129 (33%) and severe 

changes were seen in 63 (16.1%) patients. The data 

available to assess liver fibrosis by elastography is 

very limited and more studies are required to assess 

its role.

 One study showed that transient elastography 

was attempted successfully in 69 patients at follow-

up after HCV treatment with dual antiviral therapy. 

In this group, 59% had stiffness scores of <7.0 kPA 

(considered normal), 32% had values between 7.1 

and 13.8 (suggestive of moderate to advanced fibro-

sis), and 9% had values above 13.8 kPA (suggestive 
12

of cirrhosis).

 A study by Gregory D. Kirk et al showed that 

elastography was extremely well accepted and tole-

rated. A total of 198 patients were offered the pro-

cedure and all complied. Valid results were obtained 

for 192 (97%) of these patients. The median liver 

stiffness measurement was 8.85 kPa (range, 3–75 

kPa; IQR, 6.13–14.0 kPa). In linear regression 

models, Metavir fibrosis score was very strongly 

associated with liver stiffness measurement (P < 

.001), as were laboratory (AST level, ALT level, 

platelet count, AST-to-platelet ratio index, and 

albumin level) and histologic (steatosis and infla-
15

mmation score) markers of liver disease.

 In patients with advanced fibrosis measured by 

transient elastography at the beginning of protease 

inhibitor-based therapy, who achieved SVR later, 

liver stiffness was significantly reduced 24 weeks 

Table 2:  Descriptive Statistics of Scan Values 

Scan Values

N 390

Mean 8.17

SD 4.45

Minimum 2.5

Maximum 17.9

Table 3:  Comparison of Elastography with Age

Elastography change

TotalNo 

change

Mild to

moderate

Severe

(cirrhosis)

Age 
(years)

≤�40 138 51 45 234

> 40 60 78 18 156

Total 198 129 63 390

Chi value = 11.23                       p-value=0.004*

Elastography change

TotalNo 
change

Mild to

moderate

Severe

(cirrhosis)

Gender
Male 102 75 27 68

Female 96 54 36 62

Total 198 129 63 390

Table 4:  Comparison of Gender with Elastography

Chi value = 1.35                     p-value=0.508 NS

Table 5:  Comparison of BMI with Elastography

p-value=0.631 NS

Elastography change

TotalNo 
change

Mild to

moderate

Severe

(cirrhosis)

BMI
Normal 144 123 42 309

Abnormal 54 6 21 81

Total 198 129 63 390

Table 6:  Comparison of Duration of HCV with 
Elastography

Chi value=1.69                      p-value=0.428 NS

Elastography change

TotalNo 
change

Mild to

moderate

Severe

(cirrhosis)

Duration of 
HCV

≤5 120 84 48 252

>5 78 45 15 138

Total 198 129 63 390
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11 after treatment.

 A study by Vergara S recommended that the 

transient elastometry is quite accurate for detecting 

significant liver fibrosis and cirrhosis in HCV mono-

infected patients. To diagnose significant liver fibro-

sis, a cutoff value of 7.2 kPa was associated with a 

positive predictive value of 88% and a negative 

predictive value of 75%. Thirty-four patients (20%) 

were misclassified when this cutoff value was used. 

Thirteen (24%) out of 54 patients with liver stiffness 

values <7.2 kPa had significant liver fibrosis detec-

ted by liver biopsy. To diagnose cirrhosis, a cutoff 

value of 14.6 kPa was associated with a positive 

predictive value of 86% and a negative predictive 
16value of 94%.

 In a meta-analysis, Talwalkar et al found that 

transient elastography has a 91% specificity and an 

87% sensitivity for detecting cirrhosis as compared 
11to liver biopsy.

 One study by An Tang et al revealed that the 

technical and instrument-related factors and biologic 

and patient-related factors may constitute potential 

confounders of stiffness measurements for assess-

ment of liver fibrosis. Future developments may 

expand the scope of elastography for monitoring liver 

fibrosis and predict complications of chronic liver 
17disease.

CONCLUSION

 Our study showed that the frequency of serial 

elastography showed mild to moderate changes in 

fibrosis in almost 33% patients and severe change of 

fibrosis (cirrhosis) in 16% in HCV patients after 

achieving SVR on dual antiviral therapy. Transient 

elastography is a unique and non-invasive imaging 

modality to have a high accuracy for detecting mild 

to moderate fibrosis. It has excellent ability to assess 

the level of cirrhosis by a non-invasive method. The 

results of our study are in conjunction with the few 

studies already done in this regard. More studies and 

data is needed for further evaluation of the efficacy 

of this technique in the assessment of fibrosis in 

patients with HCV.
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Thyroid gland diseases are one of the most 

commonly seen endocrine disorders world-

1wide.  The thyroid gland is a small endocrine gland 

which produces thyroid hormones that regulates 
1

numerous metabolic activities of the body.  The 

principal diseases of the thyroid gland are hypothy-

roidism, hyperthyroidism, thyroiditis, multinodular 

goiter, recurrent multinodular goiter, Graves’ disea-

se with diffuse goiter, solitary nodule of thyroid and 

thyroid neoplasms which include papillary, follicu-

lar, medullary and anaplastic carcinoma of thyroid 
1

gland.  Total thyroidectomy has the advantage of 

reducing the risk of relapses and complication rates 

Abstract

Background: Total thyroidectomy is increasingly being preferred by most surgeons for patients with benign 
and malignant thyroid disorders, mainly due to higher incidence of recurrence and high complications rate 
associated with recurrent thyroid surgery after subtotal/near total thyroidectomy. The current research 
intends to testify the superiority of total thyroidectomy over subtotal/near total thyroidectomy and to evaluate 
the occurrence of transient or permanent postoperative recurrent laryngeal nerve (RLN) damage, permanent 
hypoparathyroidism, post-operative bleeding, seroma formation and wound infections after total 
thyroidectomy in benign and malignant thyroid disorders at a tertiary care hospital of Central Punjab.

Methodology: All consecutive patients who underwent total thyroidectomy surgery at Department of 
Surgery Unit II, Sir Ganga Ram Hospital, Lahore from November 2018 to February 2020 were enrolled for 
intra-operative and post-operative complications. Demographic data, intraoperative details, and 
postoperative outcomes of all patients who underwent total thyroidectomy were collected. Patients who had 
vocal cord palsy as assessed by preoperative fiber optic laryngoscopy were not included in this study, patients 
who had hypocalcaemia were also excluded.

Results: A total of 50 patients underwent total thyroidectomy during this study period. There were 8 male 
patients (16%) and 42 females (84%), with male to female ratio of 1:5. The age range was 20-60 years with 
mean age of patients was 35.6 years (5.65±SD). Amongst 50 patients, 31 had benign euthyroid multinodular 
goiter, 4 had Graves’ disease, 6 had secondary hyperthyroidism, 2 had euthyroid recurrent multinodular 
goiter, 4 had papillary carcinoma and 3 had follicular carcinoma of thyroid gland. After total thyroidectomy 
neuroprexia was seen in 4(8%) patients, permanent RLN damage in 1 (2%) patient, permanent 
hypoparathyroidism in 1 (2%) patient, temporary hypoparathyroidism in 8 (16%), postoperative bleeding in 
3 (6%) and postoperative seroma formation in 1 (2%) patient.

Conclusion: Total thyroidectomy is a preferable and safer option in various thyroid pathologies where 
surgery is indicated and is also associated with a low incidence of complications and morbidity along with 
less chances of recurrence.

Key Words: Recurrent laryngeal nerve injury, total thyroidectomy, hypoparathyroidism, hypocalcaemia.
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associated with second surgery, and hence an increa-

sing number of total thyroidectomies are currently 

being performed worldwide for both benign and 
2

malignant thyroid pathologies.  Total thyroidectomy 

is defined as the removal of all thyroid tissue, with 

preservation of parathyroid glands and recurrent 
3

laryngeal nerves bilaterally.  This study was carried 

out to find out the safety profile of total thyroidec-

tomy surgery in patients having both benign and 

malignant thyroid conditions.

METHODOLOGY

 A single center, prospective study was conduc-

ted in the Surgical Unit II of Sir Ganga Ram Hospi-

tal, Lahore, affiliated with FJMU Lahore, to assess 

the incidence of intraoperative and postoperative 

complications of patients who underwent total thy-

roidectomy during November 2018 to February 

2020. Demographic details of the patients were 

recorded. Both male and female patients who under-

went total thyroidectomy procedure due to benign or 

recurrent multinodular goiter and neoplasms were 

included. Preoperative evaluation included clinical 

examination, routine pre-anesthetic assessment and 

investigations like thyroid function tests and serum 

calcium levels were done in all patients. To exclude 

pre-existing vocal cord palsy, an otolaryngologist 

assessed vocal cord motility preoperatively in all 

patients. Patients who had vocal cord palsy were 

excluded from study. Hyperthyroid patients were 

made euthyroid by giving antithyroid drugs and beta 

blockers. During surgery recurrent laryngeal nerve 

was identified (see Figure 1) and followed through-

out its course from tracheoesophageal groove to its 

entry into the larynx on both sides. Both superior and 

inferior parathyroid glands were identified. Inferior 

thyroid artery was ligated in continuity to preserve 

blood supply of parathyroid glands. Factors such as 

safety, outcome of the surgery, and postoperative 

complications related to thyroidectomy like neuro-

prexia, permanent RLN damage either unilateral or 

bilateral, permanent hypoparathyroidism, seroma 

formation and wound infections were evaluated. 

Recurrent laryngeal nerve palsy was defined as 

hoarseness associated with vocal cord paralysis at 

laryngoscopy within 6 months postoperatively. After 

6 months, recurrent laryngeal nerve palsy is consi-
4

dered to be permanent.

Figure 1: Showing RLN after Dissection

RESULTS

 Between November 2018 and February 2020, 

50 patients underwent total thyroidectomy. Of these, 

8 were men and 42 were women (ratio 1:5). The age 

range was 20-60 years and mean age of patients was 

35.6 years (5.65±SD). Diagnoses before surgery 

were benign euthyroid multinodular goiter in 31 

patients (62%), Graves’ disease in 4 patients (8%), 

secondary hyperthyroidism in 6 (12%), euthyroid 

recurrent multinodular goiter in 2 (4%), papillary 

carcinoma in 4 (8%) and follicular carcinoma of 

thyroid gland in 3 patients (6%). (Table 1).

 The most common indication for thyroid 

surgery was benign multinodular goiter involving 

Table 1:  Thyroid Pathology in Patients who 
Underwent Total Thyroidectomy (n=50)

Pathology
% of 

Patients
Male Female

Benign Euthyroid Multinodular 
Goiter

31(62%) 4(8%) 27(54%)

Graves’ Disease 4(8%) 1(2%) 3(6%)

Secondary hyperthyroidism 6(12%) 2(4%) 4(8%)

Recurrent Multinodular Goiter 2(4%) 2(4%) 0(0%)

Papillary Carcinoma Of Thyroid 4(8%) 1(2%) 3(6%)

Follicular Carcinoma Of Thyroid 3(6%) 1(2%) 2(4%)
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both lobes (n = 31, 62%). Preoperative laryngoscopy 

in all patients showed normal vocal cord motility and 

all were having normal serum calcium levels before 

surgery. Recurrent laryngeal nerve palsy occurred in 

5 patients (10%); permanent unilateral recurrent 

laryngeal nerve palsy occurred in 1 patient (2%) and 

neuroprexia in 4 patients (8%). The patient with 

permanent RLN injury had recurrent multi nodular 

goiter disease after subtotal thyroidectomy and he 

was followed up for voice changes and his voice 

improved after 9 months due to compensation from 

contralateral vocal cord. Transient recurrent laryn-

geal nerve palsy (neuroprexia), resolving within 3 

months, occurred in 4 patients (8%). Temporary 

hoarseness was more common among patients with 

multinodular goiter disease. No patient had transient 

or permanent bilateral recurrent laryngeal nerve 

palsy. Permanent hypoparathyroidism occurred in 

1(2%) female patient with large benign multinodular 

goiter and temporary hypoparathyroidism was seen 

in 8 (16%) patients. Postoperative bleeding requi-

ring surgical hemostasis occurred in 3 (6%) patients. 

Amongst these 3 patients, one patient had bleeding 

on table after extubation and was explored under 

anesthesia and bleeding vessel was ligated (inferior 

thyroid artery). The other two patients who develo-

ped neck swelling and difficulty in breathing in the 

evening of surgery in the ward, were explored in 

emergency and the bleeding vessels (one had blee-

ding from middle thyroid vein and other from infe-

rior thyroid vein) were ligated. Postoperative seroma 

formation occurred in 1(2%) patients. No wound 

infection occurred in any of our patient (Table: 2 & 

Figure 2: No postoperative mortality was seen 

during the study.

DISCUSSION 

 The frequency of total thyroidectomy being 

carried out for various thyroid disorders has expan-
2

ded significantly in last few years.  There is increa-

sing acknowledgment that total thyroidectomy is the 

suitable surgical treatment choice for both benign 
2

and malignant thyroid neoplasms.  The main advan-

tage of total thyroidectomy over subtotal or near total 

thyroidectomies is the rapid relief of patient´s 

symptoms; provision of an adequate definite histo-

pathological diagnosis, particularly when the clini-

cal features are suggestive of the possibility of 

thyroid neoplasm (the reported risk in various case 

studies is nearly 5%–10%); and no potential risk of 
5disease relapse.  Whereas in subtotal thyroidectomy 

or unilateral lobectomy, residual thyroid tissue is left 

behind, so the patient is exposed to a greater risk of 
4disease relapse (23%–45%).  These patients with 

recurrent multi nodular goiter fails to respond to 

thyroxin suppression therapy and then ultimately 
6will end up in repeat surgery.  Subtotal or near total 

thyroidectomy procedures does not reduce the poten-
7

tial risk of postoperative complications.  During 

repeat surgery the risk of injuring the recurrent laryn-

geal nerve is higher due to the presence of the fibrotic 

scarred tissue which would be left after the initial 
8surgery.  There are various case studies of increase 

rates of transient (15.5% to 23.6%) and permanent 

(2.6% to 15.5%) recurrent laryngeal nerve damage 
1after repeat thyroidectomy.  In our study on 50 

patients who had total thyroidectomy surgery, tran-

Complication
No. of 

patients
Male Female

Neuroprexia 4(8%) 1(2%) 3(6%)

Unilateral RLN palsy (permanent) 1(2%) 0 1(2%)

Hypoparathyroidism (permanent) 1(2%) 0 1(2%)

Hypoparathyroidism (temporary) 8(16%) 2(4%) 6(12%)

Postoperative bleeding 3(6%) 1(2%) 2(4%)

Seroma formation 1(2%) 0 1(2%)

Wound infection 0 0 0

Table 2:  Complications After Total Thyroidectomy 
(n=50)



AN EXPERIENCE OF TOTAL THYROIDECTOMY IN BENIGN AND MALIGNANT THYROID DISORDERS 

59 JAIMCVol. 19 No. 1  Jan - March 2021

sient recurrent laryngeal nerve palsy (Neuroprexia), 

resolving within 3 months, occurred in 4 patients 

(8%) and permanent unilateral recurrent laryngeal 

nerve palsy occurred in 1 patient (2%) only. On the 

other hand, the complication rates of subtotal thyroi-

dectomy are similar to that of total thyroidectomy 

surgeries, and the complication risk of second 

surgery due to relapse is up to 20 times higher with 
9subtotal thyroidectomy.  In our study the patient who 

had permanent RLN injury after total thyroidectomy 

had recurrent multi nodular goiter disease after 

subtotal thyroidectomy. 

 In a study conducted by Gough et al., recurrent 

laryngeal nerve palsy and permanent hypoparathy-

roidism after total thyroidectomy occurred at the 
2rates of 0.7% and 2.2%, respectively.  In our study 

permanent unilateral recurrent laryngeal nerve palsy 

was seen in 2% patients, neuroprexia in 8% patients 

and permanent hypoparathyroidism in 2% patients 

and the results are almost comparable. Another study 

conducted by Efremidou et al., on 932 cases who 

underwent total thyroidectomy, the incidence of 

permanent unilateral recurrent laryngeal nerve palsy 

was 0.2%, whereas the incidence of neuroprexia was 
71.3%.

 In a study by Jessie and Harrison1, the rate of 

temporary hypoparathyroidism ranged from 5 to 

71% and permanent hypoparathyroidism ranged 

from 0 to 3.5%, while in our study the incidence of 

temporary hypoparathyroidism was 16% and perma-

nent hypoparathyroidism was 2% which is showing 

that we are having better outcome in this regard.
7

 The study conducted by Efremidou et al.,  on 

932 cases, 2 patients (0.2%) had postoperative blee-

ding requiring surgical hemostasis and no wound 

infection was seen, whereas in our study postope-

rative hemorrhage occurred in 3 patients (6%) and 

no patient had wound infection postoperatively. 
7

Efremidou et al.,  also reported that hemostasis was 

achieved better after total thyroidectomies as com-

pared to subtotal thyroidectomies.

 Bage et al. 11 reported that for treating benign 

multinodular goiter and thyroid neoplasms, total 

thyroidectomy should be a preferable option, as it 

not only provides a definitive treatment of the disea-

se, without carrying any risk of relapse, but also 

ensures complete relief of any compressive symp-

toms and comparably low risk of complications.

 Our data also suggested that total thyroidec-

tomy is a safer treatment option and can be carried 

out with minimum morbidity and low risk of comp-

lications among patients with benign and malignant 

thyroid disorders. Moreover, complication risk dec-

reases as the surgeon competency skill improves. 

Also patient satisfaction and acceptance along with 

cosmetic outcome is also better achieved with total 

thyroidectomy as compared to subtotal thyroidec-

tomy. 

CONCLUSION

 Subtotal thyroidectomy is associated with sig-

nificant relapses and there is a possibility that it also 

might left behind a few regions of incompletely 

removed thyroid neoplasms, thus leading to post-

operative complications and morbidity. Therefore it 

is concluded from our study that total thyroidectomy 

is a safer and preferred procedure for both benign 

and malignant thyroid conditions in the hands of a 

skilled surgeon.
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Asthma is a non-contagious chronic ailment 

having multiple negative impacts on health, 

social and economics in the society. It involves 

hyperactive airways, reversible bronchial narro-

wing, bronchial smooth muscle thickening, airway 

remodeling and obstruction associated with paroxy-

smal or persistent symptoms including, cough and 

sputum production, breathlessness, wheezing and 
1chest tightness.  It is the most predominant problem 

affecting pregnancy outcomes worldwide, having 
2

prevalence ranging from 8 to 10%.  The remarkable 

stimulators of asthmatic symptoms consist of contact 

to aeroallergens, bronchial infections, smoking, phy-
3

sical exercises and of particular concern pregnancy.  

It complicates pregnancy and can cause premature 

birth, reduced birth weight, intrauterine growth res-
4

triction, pre-eclampsia and gestational diabetes.  The 

enlarged uterus in pregnancy uplifts the diaphragm 

about 4cm which leads to reduction in FRC (Func-

tional residual capacity) and FEV1 (Forced expira-
5tory volume).

Abstract

Backgroud: Asthma is identified by the chronic inflammation of airway and bronchial hyperactivity 
involving the imbalance between the production of reactive oxygen species and the activity of antioxidants in 
cellular system. This imbalance activity is correlated with severity of the disease. The oxidative stress 
markers are modulated to specific pathophysiological alteration in respiratory tract as a result of formation of 
pro-inflammatory molecules such as PAF like lipid and isoprostanes.

Methodology: Fifty asthmatic pregnant female's subjects/Patients were eligible for inclusion in the study at 
Jinnah Hospital Lahore. Twenty age and sex-matched clinically apparently healthy individuals were 
included as controls. They were analyzed for their stress markers, vitamins and lipid profile.

Results: Significantly decreased level of both enzymatic and non-enzymatic antioxidants CAT, GSH and 
SOD, vitamin E and vitamin A were estimated in asthmatic group in comparison with normal individuals 
while concentration of Malondialdehyde (MDA) and Nitric oxide (NO) was elevated in disease group. 
Hormone profile indicated significantly elevated progesterone concentration while the levels of estrogen 
were decreased. Lipid profile was also differed significantly in both groups.

Conclusion: Performed research work concludes that asthmatic pregnant women present a positive relation 
among disease progression and oxidative stress. It is characterized by decreased levels of antioxidants i.e., 
SOD, CAT and some vitamins (E and C). Moreover, GSH was increased as compared to healthy women. 
Increased level of MDA signifies increased lipid peroxidation in the subjects of asthma. Level of electrolytes 
(K, Ca, Mg and P) was also disturbed in the asthmatic patients.

Key Words: Asthma, Oxidative stress, lipid profile, isoprostane, Blood sample.
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 It has been well reported that excessive reactive 

oxygen molecules (ROMs) generation due to deran-

ged balance of anti-oxidants produces airway infla-

mmation, resulting in epithelial cell apoptosis thus, 
6

contribute in asthma.  Oxidative injury has been 

revealed at the maternal-fetal border and as the preg-

nancy proceeds, the production of oxidative stress 
7

markers is enhanced.  ROMs combine with low den-

sity lipoprotein (LDL) to form oxidized low density 

lipoprotein (Ox-LDL) which causes aggravation of 

placental progesterone and estrogen levels resulting 

in raised thyroid binding globulin and tri-iodothyro-

nine, playing important role in abnormal pregnancy 
8

outcomes.  The higher levels of NO in early preg-

nancy mediate increased blood flow due reduction in 

resistance by vasodilation, thus hyperoxia results in 

hampering the development of placental villi and 

angiogenesis leading to life threatening problems for 
9

preterm.  On contrary to it, reduced maternal NO 

levels due to reduced glutathione resulting in bron-

chial smooth muscle contraction leading to asthma. 

The higher levels of oxytocin mediate increased 

calcium influx into the myometrial cells causing 
10premature uterine contractions and preterm labor.  

The aim and objectives of the present study were to 

assess the interrelationship of circulating biochemi-

cal markers of prognostic importance in pregnant 

females suffering from asthma.

METHODOLOGY

 Fifty asthmatic pregnant females' subjects/ 

Patients were eligible for inclusion in the study at 

Jinnah Hospital Lahore. Detailed history, clinical 

examinations and if any, were collected from sub-

jects of the study, by giving them a questionnaire. 

Twenty age and sex-matched clinically apparently 

healthy individuals were included as controls. Blood 

samples were collected with aseptic precaution. 

Informed consent from subjects was obtained before 

collection of blood samples. 5ml of blood was drawn 

from each patient.

 All protocols were approved by research ethical 

committee of Institute of Molecular Biology and 

Biotechnology (IMBB), University of Lahore.  

Blood samples were centrifuged at 4000 rpm for 15 

minutes and serum was separated in separate tubes. 

Blood GSH was estimated according to the method 
11

of Moron.,et al.  While Catalase was assa-yed 

according to the method of Aebi. Method of 
12

Ohkawa., et al.  was used for calorimetric determi-

nation of Lipid peroxidation in blood by using Thio-

barbituric acid reactive substances (TBARS). Super-

oxide dismutase (SOD) activity was determined by 
13 2+

the method of Kakkar.  Calcium ions (Ca ) were 

analyzed by using the method of Barnett in which 

Calcium form a violet complex with O-Cresolph-

thaline complexon in an alkaline medium. Lipid 

profile including LDL, HDL, T. Cholesterol and 

triglyceride were determined by using human cho-

lesterol assay kit Abcam. Hormones including estro-

gen, progesterone, T3 and IL-6 and vitamin C and E 

were estimated by using commercially available 

Elisa kit.

RESULTS

 The data presented in table 1 exhibit the upregu-

lation of Malondialdehyde (MDA) in the group of 

subjects as compared to the healthy controls in 

controls the level of MDA remain (1.99±0.21 nmol/ 

ml) while in patients it was significantly increased 

(3.98±0.38 nmol/ml., p=0.027), while the levels of 

antioxidants SOD, GSH, CAT were significantly 

decreased (0.46 ± 0.012 µg/ml, 5.78 ± 0.59 µg/ml, 

1.66±0.18 nmol/mol of protein, p=0.056, 0.019, 

0.034) as compared to healthy controls (0.55±0.017 

µg/ml, 10.20±0.68 µg/ml, 3.26±0.23 nmol/mol of 

protein) respectively.

 Low density lipoprotein (LDL), high density 

lipoprotein (HDL), total cholesterol (TCH) and 

triglyceride (Tg) differed significantly (≤0.05). LDL 

(2.65±0.13 mg/dl), TCH (6.35±0.34 mg/dl) and Tg 

(2.34±0.18 mg/dl) were recorded in asthmatic 

patients as compared to normal healthy controls 

LDL (2.35±0.09), TCH (5.26±0.29) and Tg (1.22± 

0.16) mg/dl.

 Levels of Estrogen and progesterone were 



63JAIMC Vol. 19 No. 1  Jan - March 2021

Madiha Ashraf

recorded in group of patients. Nitric oxide (NO) was 

recorded as (13.25±1.02 µm/L) in healthy subjects 

whereas it was significantly increased in group of 

asthmatic patients (17.05±1.22 µm/L). Level of 

estrogen was significantly decreased in the group of 

patients (12.29±1.99 pg/ml, p 0.015) as compared to 

healthy controls (21.26±2.26 pg/ml), whereas, the 

level of progesterone was significantly higher in the 

asthmatic group (88.19±4.29 ng/ml, p 0.001) as 

compared to healthy controls (55.88±5.26 ng/ml). 

 Levels of T3, IL-6 and Ca2+ were significantly 

higher (1.77±0.06 µg/dl, 5.16±1.29 pg/ml and 10.21 

± 2.16 mg/dl, p=0.014, 0.011, 0.001) as compared to 

healthy controls (1.35±0.05 µg/dl, 3.41±0.56 pg/ml, 

6.91±1.08 mg/dl) respectively.

 Vitamins (E and C) present a highly significant 

difference comparing the study groups. The lower 

levels of vitamins (E and C) were recorded in asth-

matic patients. The levels of vitamin E (0.55±0.096) 

and vitamin C (1.26±0.127), were calculated in asth-

matic objects while these variables shows higher 

levels in controls (1.26±0.102) and (2.16±0.156) 

mg/dl respectively.

DISCUSSION

 The present study showed that the pregnant 

females suffering from asthma have greater suscep-

tibility to either preterm labor or abortion. This may 

be due to disturbed anti-oxidative status and raised 

allergy mediated up-regulation of pro-inflammatory 

cytokines. The resultant oxidative upset plays major 

role in the derangement of hormonal and lipid profile 

making the asthmatics more prone to fetal loss. The 

higher levels of calcium also have a significant 

impact on myometrium contraction by mediating the 

interaction of actin/myosin complex resulting in 

uterine contractions and preterm labor. It has been 

revealed that asthma leads to a considerable oxida-

tive stress that can be indicated by the high levels of 

MDA and low levels of antioxidant enzymes, there-

fore measuring MDA levels is an important indicator 

of lipid peroxidation in severe asthmatics. Super-

oxide dismutase depicts both anti-oxidative and anti-

inflammatory properties, thus playing a crucial role 

in asthma because it results in the production of pro-

inflammatory cytokines (SOD Vs IL-6, r=-0.663).

Table 2:  Pearson's Correlation Coefficients of 
Prognostic Variables in Asthmatic Pregnant Females

VARIABLES (r) P-VALUE

8-OHdG Vs MMP-1 0.519* 0.0314

8-OHdG Vs MMP-2 0.465* 0.0253

8-OHdG Vs MMP-3 0.853*** 0.0017

8-OHdG Vs MMP-8 0.661** 0.0140

8-OHdG Vs MMP-9 0.649** 0.0118

8-OHdG Vs MMP-10 0.667** 0.0356

IL-4 Vs MMP-3 0.795*** 0.0056

IL-2 Vs MMP-3 0.619** 0.0314

IL-5 Vs MMP-3 0.786*** 0.0000

TNF- α Vs MMP-3 0.886*** 0.0016

MMP-3 Vs TNF-α 0.773*** 0.0038

MMP-3 Vs IL-1 0.646** 0.0041

IL-10 Vs MMP-3 0.749*** 0.0153

MMP-3 Vs Neutrophils 0.896*** 0.0000

MMP-2 Vs Neutrophils 0.674** 0.0161

MMP-3 Vs Cortisol 0.899*** 0.0048

TNF-α Vs Cortisol 0.887** 0.0000

TNF-α Vs IL-2 0.746*** 0.0034

Cortisol Vs IL-2 0.861*** 0.0000

Table 1:  Circulating Biochemical Profile of  
Different Variables in Asthmatic Pregnant Females  

Variables Control Subjects P-value

MDA nmol/ml 1.99±0.21 3.98±0.38 0.027

SOD µg/ml 0.55±0.017 0.46±0.012 0.056

GSH µg/ml 10.2±0.68 5.78±0.59 0.019

CAT nmol/mol of Prot.           3.26±0.23 1.66±0.18 0.034

TCH mg/dl 5.26±0.29 6.35±0.34 0.049

Tg mg/dl                                 1.22±0.16 2.34±0.18 0.456

LDL mg/dI                               2.35±0.09 2.65±0.13 0.435

HDL mg/dI 2.05±0.25 1.33±0.18 0.034

Estrogen pg/ml 21.26±2.26          12.29±1.99          0.015

Progesterone ng/mI             55.88±5.26 88.19±4.29 0.001

T3 µg/dI                                  1.35±0.05            1.77±0.06            0.014

IL-6 pg/ml                                3.41±0.56            5.16±1.29 0.011

Ca2+ mg/dJ                              6.91±1.08            10.21±2.16            0.001

Vitamin E mg/dl 1.26±0.102          0.55±0.096          0.002

Vitamin C mg/dl 2.16±0.156        1.26±0.127        0.021

NOµm/L                                  13.25±1.02          17.05±1.22          0.013
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 Glutathione has a major role in asthma as it is 

important in inhibiting mucin gene expression and 

airway hypersensitivity in cytokine dependent 

model of asthma I4. The lower levels of glutathione 

decreases nitric oxide (NO) bioavailability, having 

major role in bronchial smooth muscle relaxation 

(GSH Vs NO, r= 0.651). The deranged levels of 

antioxidants in asthmatic pregnant females cause 

inflammation which ultimately results in hormonal 

imbalance, especially increased progesterone levels 

due to the activation of hypothalamic pituitary gonad 

axis mediates premature rupture of membranes 
15

(PROM) leading to preterm labor.  The disequili-

brium in anti-oxidative profile of asthmatics may be 

further affected by dietary lack of anti-oxidants like 

vitamin C and E, thus consequently results in enhan-

ced apoptosis, detaching of airway epithelial cells 
16and airway remodeling.  The deficient vitamin E 

can hamper IgE response and efficient T-lymphocyte 
17

activity.  It has been proposed that provision of 

vitamin C can rectify pulmonary function tests and 

alter airway geometry resulting in reduction of 
18

coughing and wheezing.

 Cholesterol transported from the intestine as 

chylomicrons is metabolized to form very low den-

sity lipoproteins (VLDL) in the liver. Once VLDL 

reaches the peripheral tissues it is hydrolyzed to 

form low density lipoproteins (LDL), therefore faci-

litating transfer of fatty acids from triglyceride in the 

LDL particle into the cells thru LDL cell membrane 
19receptors.  In pregnancy, LDL levels are elevated 

and one of the reasons of our particular concern is 

increased progesterone which leads to rise in LDL 

levels, chief substrate for placental progesterone 

synthesis. Hepatic lipase activity and raised mater-

nal estrogen levels are also responsible for a rise in 

LDL levels during pregnancy results in increased 

thyroid binding globulin and tri-iodothyronine (T3) 

(Estrogen Vs T3, r = 0.459) leading to uterine 
20contraction and preterm labor.  It has been also 

suggested that there is up-regulation of estrogen 

receptors in stimulated eosinophils on allergic 

mucosa which further enhance the contractility of 

myometrium (Bonin et al., 1995). The increased 

progesterone also switches nascent T-helper cells 

(Th-0) to Th-2 cells, thus playing role in production 

of inflammatory cytokines (Progesterone Vs IL-6, 

r=0.539). It has been reported that HDL levels do not 

raise significantly in first trimester but in second 

trimester its levels may be raised upto 14mg/dl and 
21, 22

then decline to 5mg/dl in third trimester.

 The present study also depicts a mild decrease 

in HDL levels of asthmatic females. Oxidative injury 

results in higher cortisol and oxytocin levels while 

on the other hand, there is up-regulation of oxytocin 
23receptors.  Both of these effects lead to calcium 

influx by the activation of IP3/DAG pathway cau-

sing calcium to bind with calmodulin stimulates the 

myosin light chain kinase, important in the regula-

tion of actin-myosin interaction mediating uterine 
24

contraction and preterm labor.  Calcium may bind to 

calmodulin and stimulates enzymes required for the 

synthesis of prostaglandins and leukotrienes cau-

sing smooth muscle spasm and ultimately leading to 
25asthmatic episodes.  It has been revealed from the 

present study that by rectifying antioxidant and anti-

inflammatory status in asthmatic females, the pertur-

bed hormonal balance and lipid profile can be 

hampered thus, limiting the probability of abortion/ 

preterm labor.

CONCLUSION

 Performed research work concludes that asth-

matic pregnant woman presents a positive relation 

among disease progression and oxidative stress. It is 

characterized by decreased levels of antioxidants 

i.e., SOD, CAT and some vitamins (E and C). 

Moreover, GSH was increased in asthmatic pregnant 

woman as compared to healthy women. Increased 

level of MDA signifies increased lipid peroxidation 

in the subjects of asthma. Level of electrolytes (K, 

Ca, Mg and P) were also disturbed in the asthmatic 

patients. Hence different oxidative stress markers 

can be deployed as significant prognostic tools to 

hint at the progression of the disease in asthmatic 

pregnant woman.
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Phototherapy is indicated in the treatment of 

numerous inflammatory dermatological condi-

tions which include psoriasis vulgaris, vitiligo, lichen 
1

planus, atopic dermatitis and mycosis fungoides.  

Narrow band UVB phototherapy does not require the 

administration of a photosensitizer, in contrast to 

PUVA (psoralen with ultraviolet A) thus making it a 

2
preferable therapeutic approach.  UVB phototherapy 

is also a safer therapeutic option in patients in whom 

systemic treatment cannot be administered such as 

pregnant women, patients with severe renal disease, 
2liver pathology or malignancies.

 Several in vitro studies have suggested folate 
3inactivation by ultraviolet exposure.  Folate defi-

ciency is also associated with fetal neural tube 

defects, cardiac abnormalities and facial cleft in 
3women of child bearing age.  Folic acid deficiency 

may also be associated with increased risk of colo-

rectal malignancy, and might also affect serum 

homocysteine levels, which is thought to be a risk 

factor for cardiovascular disease, dementia and 
3

depression.  The objective of the present prospective 

study was to assess serum folate level’s relation with 

Narrowband UVB exposure in our Asian population.

Abstract

Background: Narrowband ultraviolet B phototherapy (NB-UVB) is a widely used therapeutic modality in 
the treatment of psoriasis vulgaris, atopic dermatitis, mycoses fungoides and many other dermatoses. It is 
generally accepted as safe in pregnancy and women of child bearing age. Several studies have shown photo 
inactivation of serum folate levels after exposure to UVA radiation but the effect of UVB radiation therapy is 
not known. We studied the effect of NB-UVB phototherapy on serum folic acid levels in patients with various 
dermatological conditions. 

Objective: To evaluate the effect of Narrowband UVB phototherapy on serum folate levels.

Methodology: A multi-center, prospective, open observational study was carried out on eighteen patients 

undergoing Narrowband UVB phototherapy for various skin conditions. Serum folic acid levels were 
evaluated at baseline and after 36 Narrow band UVB therapy sessions i. e three sessions per week for 3 
months.

Results: A total number of eighteen patients were enrolled with 7 males and 11 females. The mean age of 
patients was 31 years (5.65±SD). After 36 sessions of NB-UVB phototherapy a significant decrease of serum 
folate level was observed from 98.12ng/ml to 72.51ng/ml. The mean decrease in serum folic acid level was 

21.43ng/ml and the mean NB-UVB cumulative dose was 80.95±3.50 J/cm ..

Conclusion: A significant decrease of serum folate levels was observed after Narrowband UVB 
phototherapy sessions.

Key Word: Narrowband UVB, serum folate levels
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METHODOLOGY

 The study was carried out in the Dermatology 

Departments of Jinnah Hospital Lahore and Sir 

Ganga Ram Hospital, Lahore between October 2018 

and July 2019. A total of eighteen patients were 

enrolled who were undergoing Narrowband UVB 

therapy for various dermatological conditions. An 

approval from the Institutional Ethical Committees 

was obtained, and written informed consent was 

taken from all enrolled patients. Demographic 

details of the patients were recorded. The patients 

who were on drugs that interfere with folic acid 

metabolism or an underlying pathology with abnor-

mal folate metabolism (e.g. thalassemia minor or 

major), pregnant females at the onset of photothe-

rapy, patients with history of alcohol consumption 

and non-compliant patients were not included. 

Baseline blood samples for serum folic acid levels 

were taken before phototherapy and after 36 sessions 

of Narrowband UVB exposures. Serum folate levels 

were determined using Elisa method. Narrowband 

UVB was given using a Waldmann UV-7002 cabinet 

equipped with twelve NB-UVB TL-01 fluorescent 

tubes, 3 times per week for a total of 36 sessions. The 

starting Narrowband UVB dose was selected 

according to the patient’s skin photo type and ranged 
2between 0.3 and 0.6 J/cm.  Dose increments of 

10–20% were given at each session till minimal 

erythema dose was achieved. 

RESULTS

 A total of eighteen patients who met the inclu-

sion criteria were enrolled. There were 7 males and 

11 female patients with an age range of 6 to 65 years. 

The mean age of patients was 31 years (±  5.65) The 

most common conditions for Narrowband UVB 

phototherapy were psoriasis, eczema and vitiligo. 

There were 3 sessions in a week. All the enrolled 

patients completed 36 sessions of Narrowband UVB 

phototherapy during a period of 12 weeks. At base-

line, the cumulative serum folic acid levels were 

98.12ng/ml (mean 5.45ng/ml) and after 36 sessions 

of Narrowband UVB exposures it was decreased to 

72.51ng/ml (mean 4.02ng/ml). After 36 exposures 

the mean decrease in serum folic acid level was 

1.43ng/ml. The mean Narrowband UVB cumulative 
2

dose was80.95±3.50 J/cm.

DISCUSSION

 Folate is an essential nutrient also known as 

vitamin B9, required for the metabolism of amino 

acids and DNA synthesis. It is primarily found in the 

form of 5-methyltetrahydrofolate in leafy green 

vegetables, liver and fortified foods such as cereals 
4and bread.  Reduced folic acid levels are associated 

with an increased risk for colorectal malignancy and 

in pregnant females, reduced levels may cause fetal 

congenital malformations such as neural tube 
3

defects, cardiac abnormalities and facial cleft.

 Narrowband UVB phototherapy is a widely 

accepted modality in the treatment ofnumerous skin 

conditions like psoriasis vulgaris, atopic eczema, 
5vitiligo, lichen planus and mycosis fungoides.  

Narrowband UVB phototherapy is considered safe 

for pregnant women in whom systemic therapy 

cannot be instituted and is considered the first-line 

therapy in pregnant females suffering from psoriasis 
6vulgaris in whom systemic therapy is indicated.

 The action spectrum for folate molecule inacti-

vation ranges from Ultraviolet C to Ultraviolet A 

spectrum with maximum degradation around 270 
7

nm.  When folic acid molecule is exposed to ultra-

violet radiations it is broken down into para-amino-
2

benzoyl-L-glutamic acid and 6-formyl pterin.  The 

photo inactivation of folate after exposure to 

Narrowband UVB phototherapy is of great impor-

tance in psoriasis patients who already suffer from a 

low serum folate levels likely due to increased meta-

bolism of folate by the hyper-proliferating cutaneous 
6

epidermal cells in psoriatic lesions.

 A study conducted by El-Saieet al., on 30 

patients having psoriasis who underwent 12-36 

sessions of Narrowband UVB phototherapy. After 

36 sessions, the mean serum folate levels had 

decreased in 22 patients from baseline mean folate 

levels 8.64ng/ml to 6.32ng/ml after a mean NB-



68JAIMC Vol. 19 No. 1  Jan - March 2021

Nadia Ali Zafar

UVB cumulative dose of 118.16 J/cm 2.8 Our study 

conducted on 18 patients with various dermatolo-

gical conditions, who underwent 36 sessions of 

Narrowband UVB exposure revealed fall in serum 

folate levels from mean baseline 5.45ng/ml to 

4.02ng/ml after a mean cumulative dose of 80.95± 
2

3.50 J/cm , thus the results were almost comparable 

with their study.

 In another study conducted by El-Borhamyet 

al. on 20 patients who completed 36 sessions of 

Narrowband UVB, serum folate levels were signifi-

cantly reduced from baseline8.1ng/ml to5.9ng/ml 
2 9after a  cumulative dose of 75.95±3.67J/cm .

 It is generally seen that for the treatment of skin 

conditions with UVB phototherapy, folate supple-

mentation is not routinely indicated but in high risk 

patients such as pregnant or lactating females and 

patients who are on folate lowering drugs, folic acid 

supplementation must be considered. In addition, 

studies with larger sample size should be conducted 

in our Asian population to better understand the 

relation of folate levels with UV exposure and to 

measure the RBC folate levels in addition to serum 

folate.

CONCLUSION

 It is concluded from our study that exposure to 

high cumulative Narrowband UVB phototherapy 

can induce statistically significant folate catabolism. 

It is therefore suggested that for females with prolon-

ged exposure to Narrowband UVB phototherapy for 

therapeutic reasons, adequate folic acid supplemen-

tation should be considered.
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Covid-19 has affected millions and has resulted 

in loss of almost a million lives worldwide. The 

high mortality of critically ill patients has largely 

been attributed to the fact that definitive treatment is 

yet to be discovered. 

 Although the in-hospital treatment guidelines 

are being updated regularly by experts however no 

breakthrough has yet been made and most of the 

management has based on supportive treatment 

rather than definitive. Also, it has been seen that the 

efficacy of the treatment is inversely proportional to 

the severity of disease. Therefore, recognizing the 

disease progression at an early stage is pivotal in 
1

prognosis.

 Initially Covid-19 can cause a variety of mild to 

moderate symptoms ranging from fever, cough, flu 

like symptoms, myalgias to digestive tract comp-
2,3

lains.  However, as the disease progresses to become 

severe, it can involve the lungs leading to the 

respiratory distress and subsequently the need for 
4, 5

supplemental oxygen.

 Other factors have proven to dominate in 

Abstract

Objective: Covid-19 has turned out to be a global pandemic and has affected people all over the world. It has 
troubled the physicians, researchers, and scientists in determining the most accurate pathway of disease 
management following which precious lives could be saved. This research is aimed at analyzing the 
importance of supplementary oxygen requirement at admission to hospital as a major determinant of 
morbidity and mortality among symptomatic Covid-19 patients. 

Methodology: A retrospective cohort study was done on 280 patients admitted to Corona Wing of Farooq 
Hospital West Wood Lahore between April 2020 and August 2020. Multiple factors were found to be 
indicators of poor prognosis in Covid-19 patients. Patients' disease process and recovery was monitored 
starting at the time of presentation to hospital and keeping the target blood oxygen saturation more than or 
above 90% with or without supplementation. All the admitted patients were treated according to regularly 
updated local and international guidelines. 

Results: Of the 280 patients admitted due to COVID-19, 82.9% survived whereas 17.1% died. 

Higher supplemental oxygen requirement at the time of admission led to lower recovery rate and vice versa. 
Age of the patients and no. of co-morbidities were also directly proportional to poor prognosis. Higher 
supplementation led to longer hospital stay as well.

Conclusion(s): The supplemental oxygen requirement at the time of presentation can be considered a 
primary indicator to gauge the prognosis of worsening Covid-19 patients and also could play an important 
role in early management and better response to treatment. 

Key Words: High supplement oxygen, mortality, COVID-19
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determining the course and severity of disease in all 

the patients. Amongst those age, gender and co-

morbidities have shown to play a significant role. 

Covid-19 has caused more severe disease in people 

from higher age group. Same is the case with males 

as females are seen to be less affected according to 

the data collected. The no of co-morbidities is direct-

ly proportional to disease severity and complications 
6, 7and inversely proportional to chances of recovery.

 The increasing disease severity leads to higher 

probability of need for ICU care and ultimately 

intubation. This sequalae is seen in this set of data 

and it also corroborates with the trend seen else-
8where.

 The research has shown that the respiratory 

distress in Covid-19 patients occurs because of cyto-

kine storm due to immune response to the infection 
9causing pulmonary infiltration.  It has been observed 

clinically that the extent of pulmonary infiltration 

has resulted in variable requirements of supple-

mental oxygen in patients and it is not a quantifiable 

factor. However, the supplemental oxygen require-

ment at a certain point of time is seen to be a better 

and quantifiable determinant of prognosis. 

 Among the 280 patients included in this study, 

it has been observed that patients who were admitted 

to the hospital with <5 liters per min supplemental 

oxygen requirement had the best prognosis with 

mortality rate of <14% whereas those who presented 

requiring ≥  15 liters per min supplemental oxygen 

had a high mortality of >60%. 

 Although the ARDS is a feared sequela and 

guarantees a poor prognosis 10, the timely admi-

ssion to hospital and appropriate treatment is pivotal 

in preventing the percentage of patients infected 

from reaching the critical stage. Hence early presen-

tation and timely treatment can help in saving lives. 

 The objective of this study is to establish the 

link between supplemental oxygen requirement at 

presentation and end prognosis. 

METHODOLOGY

 This Retrospective Cohort Study included 280 

of the patients admitted to Farooq Hospital Corona 

Wing Lahore. 

 The data was retrieved from hospital records at 

the end of said period i.e. April 2020 to August 2020.

 Patients’ oxygen saturation was monitored 

starting at the time of admission and supplemental 

oxygen was given where required to reach the set 

target of saturation of 92%. This initial supplemental 

oxygen requirement held the focal point in this 

discussion, patient’s condition and recovery was 

followed while giving treatment according to regu-

larly updated local and international guidelines. The 

relationship between supplemental oxygen at pre-

sentation and outcome of the patient was studied to 

Table 1:  Table 1: Clinical and Gemographic 
Characteristics of Corona Virus Gisease 2019 
(COVID-19) Patients
Sex

Male

Female

Age (years)

Condition at admission

Mild

Moderate

Severe

Critical

Days since hospitalized

Co-morbidity

0

1

2

3

4

ICU care required

No

Yes

Intubation required

No

Yes

Supplemental Oxygen (L/min)

No

Mild (1 – 5)

Moderate (6 – 15)

High (> 15)

Outcome

Expired

Discharged

225 (80.4%)

55 (19.6%)

54.5 ± 14.5

86 (30.7%)

57 (20.4%)

98 (35.0%)

39 (13.9%)

8.65 ± 5.60

1.10 ± 0.99

96 (34.3%)

87 (31.1%) 

73 (26.1%)

21 (7.5%)

3 (1.1%)

206 (73.6%)

74 (26.4%)

231 (82.5%)

49 (17.5%)

143 (51.1%)

67 (23.9%)

31 (11.1%)

39 (13.9%)

48 (17.1%)

232 (82.9%)



devise the relevance of the former in predicting the 

prognosis. 

 The study was approved by ethical committee 

of Farooq Hospital West Wood Lahore. 

 The data was analyzed using SPSS (v. 22.0). 

Mean and standard deviation were generated for age 

and days since hospitalization and were represented 

in the form of a table (Table 1). Categorical clinical 

and socio-demographic variables were represented 

as frequencies and percentages (see Table 1). 

 The levels of supplemental oxygen required at 

presentation was recoded into four categories: no 

requirement, mild requirement where supplemental 

oxygen delivered ranged ‘1–5 Liters/min’, moderate 

requirement where supplemental oxygen delivered 

varied between ‘6–15 Liters/min’, and high require-

ment where supplemental oxygen delivered was 

between ’16 – 25 Liters/min’ and included patients 

who were not maintaining 90% saturation even at 

supplemental oxygen administered at 25 Liters/min. 

 The variable of clinical outcome was recorded 

as ‘0’ which meant expired and ‘1’ which referred to 

patients who were successfully treated and dischar-

ged. Separate cross-tabulation were done to compare 

sex, age group, number of co-morbidity (see Table 

2), condition at the time of admission (see Table 2 

and Graph 1), and supplemental oxygen required 

during treatment (see Table 2 and Graph 2) with 

respect to clinical outcome (expired/discharged). 

 In order to see the differences in clinical out-

comes with respect to condition at the time of hospi-

talization and supplemental oxygen administered, 

separate binary logistic regression analysis was 

71JAIMC Vol. 19 No. 1  Jan - March 2021

Shahrukh Rizvi

Variables Expired Discharged p- value

Sex of patient 0.23

Male

Female

42 (18.7%)

6 (10.9%)

183 (81.3%)

49 (89.1%)

Age group < 0.001

≤�40�years

40 – 60 years

≥�61�years

1 (1.9%)

17 (13.7%)

30 (29.1%)

52 (98.1%)

107 (86.3%)

73 (70.9%)

Condition at Hospitalization < 0.001

Mild

Moderate

Severe

Critical

3 (3.5%)

2 (3.5%)

17 (17.3%)

26 (66.7%)

83 (96.5%)

55 (96.5%)

81 (82.7%)

13 (33.3%)

Supplemental Oxygen (L/min) < 0.001

No requirement

Mild (1 – 5)

Moderate (6 – 15)

High (> 15)

5 (3.5%)

9 (13.4%)

9 (29.0%)

25 (64.1%)

138 (96.5%)

58 (86.6%)

22 (71.0%)

14 (35.9%)

Number of co-morbidity < 0.001

0

1

2

3

4

6 (6.3%)

15 (17.2%)

17 (23.3%)

8 (38.1%)

2 (66.7%)

90 (93.8%)

72 (82.8%)

56 (76.7%)

13 (61.9%)

1 (33.3%)

Table 2:  Comparison of Predictor Variables with 
Clinical Outcomes in Corona Virus Disease 2019 
(COVID-19) Patients
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performed by adjusting for age, sex, days since 

hospitalization, and number of co-morbidity and the 

results are reported in Table 3.    

RESULTS 

 80.4% of the patients in the sample were males. 

The average age of the patients was 54.5 years (SD = 

14.5 years) and the average days since hospitali-

zation for the patients were 8.65 (SD = 5.60). 30.7% 

of the patients had mild condition at the time of 

hospitalizations, whereas 35% were in severe condi-

tion and another 13.9% in critical condition. 73.6% 

of the patients in the sample did not require ICU care 

and 82.5% did not require intubation. 34.3% of the 

patients reported no co-morbidity whereas 34.7% 

reported three or more co-morbidity. 

 51.1% of the sample did not require supple-

mental oxygen at presentation, 23.9% required mild 

levels of supplemental oxygen (1 – 5 Liters/min), 

11.1% required moderate levels (6 – 15 Liters/min) 

and 13.9% required high levels of supplemental 

oxygen. 

 Of the 280 patients admitted due to COVID-19, 

82.9% survived whereas 17.1% died. 

 The descriptive analysis of cross tabulation in 

Table 2 shows that as the age of patients and number 

of co-morbidities increased, the percentage of expiry 

increased, and the percentage of survival decreased. 

Furthermore, with worsening condition, percentage 

of patients who expired increased. 

 Alternately, Graph 1 shows that the percentage 

of patients who survived and successfully dischar-

ged decreased with worsened condition. Likewise, 

the percentage of patients who expired increased as 

the supplemental oxygen requirement at admission 

increased, and the percentage of survival decreased 

as supplemental oxygen requirement at admission 

increased, shown in Graph 2.

 The results for supplemental oxygen require-

ment show that the odds of survival were 0.10 times 

less in patients who required moderate levels of 

supplemental oxygen at presentation as compared to 

the patients who did not require supplemental 

oxygen (AOR = 0.10; 95% CI: 0.03 – 0.38). Like-

wise, the odds of survival were 0.02 times less in 

patients who required high levels (> 15 Litres/min) 

of supplemental oxygen as compared to the patients 

who did not require supplemental oxygen during the 

treatment (AOR = 0.02; 95% CI: 0.01 – 0.08).

 Graph 3 shows patients requiring higher levels 

of supplemental oxygen were hospitalized for more 

days. The results of bivariate logistic analysis (see 

Table 4) show that the odds of discharge decreased in 

patients as the age increased (AOR = 0.96; 95% CI: 

0.93 – 0.99). The odds of survival were 0.02 times 

less in patients who were critical at the time of admi-

ssion as compared to patients whose condition were 

mild at the time of admission (AOR = 0.02; 95% CI: 

0.01 – 0.10). 

 Table 3 also shows that as the number of co-

morbidity increases, the odds of survival are decrea-

sed by 0.64 times (95% CI: 0.43–0.96; p<0.05).

Variables AOR 95% CI p-value

Age

Sex

Male

Female

Co-morbidity

Days since hospitalization

Condition at Hospitalization

Mild

Moderate

Severe

Critical

Age

Sex

Male

Female

Co-morbidity

Days since hospitalization

Supplemental Oxygen 
Requirement

No requirement

Mild

Moderate

High   

0.96

0.39

1

0.60

1.01

1

1.53

0.29

0.02

0.96

0.40

1

0.64

1.02

1

0.34

0.10

0.02

0.93 – 0.99

0.12 – 1.24

0.39 – 0.91

0.95 – 1.08

0.24 – 9.87

0.08 – 1.12

0.01 – 0.10

0.92 – 0.99

0.13 – 1.24

0.43 – 0.96

0.95 – 1.09

0.10 – 1.11

0.03 – 0.38

0.01 – 0.08

p < 0.01

0.11

0.015

0.75

0.65

0.07

p < 0.001

0.014

0.11

0.03

0.65

0.07

p < 0.01

p < 0.001

Table 3:  Binary Logistic Regression of Condition 
at Hospitalization and Supplemental Oxygen 
Requirement with Clinical Outcomes in Corona 
Virus Disease 2019 (COVID-19) Patients

AOR = Adjusted Odds Ratio; CI = Confidence Interval
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DISCUSSION

 This study is aimed at discussing the variable 

risk factors affecting the morbidity and mortality of 

patients suffering from Covid-19 focusing on hypo-

xemia at presentation leading to supplemental 

oxygen requirement, age, gender, and no. of already 

diagnosed co-morbidities. Some of these are non-

modifiable however supplemental oxygen require-

ment due to hypoxemia at the time of admission to 

hospital is manageable and therefore preponement 

of admission to hospital for symptomatic patients 

carries significant importance in slowing down the 
1

progression of disease.

 Covid-19 causes variety of symptoms which 

could broadly be sequenced as starting from those of 

upper respiratory tract infection and later on to those 

of lower respiratory tract infection. With disease 

progression, a specific immune response is seen that 

cause atypical pneumonia due to cytokine storm  

The pulmonary infiltration due to cytokine storm not 

only exhibits as a problem itself but also predisposes 
11,12to superimposed bacterial infections , cellular 

hypoxic injury, lactic acidosis, and eventually irre-

versible cell death. Therefore, most fruitful metho-

dology of treatment involves early admission of 

symptomatic patients to hospital as soon as home 

monitoring of oxygen saturation shows a reading of 

92% or lower at any point of time. 

 The phenomenon of “happy hypoxia” makes it 

difficult to rely the decision of admission to hospital 

on shortness of breath therefore oxygen saturation 

monitoring by a portable oximeter presents as a 
13, 14better indicator.

 In this study, at the time of admission 30.7% 

individuals had mild symptoms whereas 13.9% were 

critically ill. Out of total admissions, 26.4% required 

ICU care however metanalysis needs to be done to 

establish a link between various factors causing need 

for ICU care.

 A trend observed in this study shows males 

being more affected with severe disease and had 

mortality of 18.7 percent of total male admissions as 

compared to that of females where only 10.9% 

expired. Also, significant direct relationship of age 

with morbidity and mortality is supported with ‘p 

value’ of 0.001 for all the patients. A retrospective 

cohort study done by Mayo Clinic on 140 patients 

suffering from Covid-19 reiterates the direct rela-

tionship between hypoxemia leading to higher supp-

lementation and mortality and the role of increasing 

age. The older males were said to be the most 
15, 7affected subset. 

 A study done by Journal of Molecular and 

Cellular Cardiology showed a higher case fatality 

with increasing age due to more significant effect 

produced on cardiomyocytes by SARS-CoV-2 in 
16, 17older patients. 

 The no. of co-morbidities has direct relation-

ship with disease severity as seen in this research 

having highly supportive ‘p value’ of 0.001. A cross-

sectional study on over 16,000 hospitalized patients 

in UK also concludes that older age and male gender 

pose a higher risk for morbidity and mortality among 

Covid-19 patients among other factor including co-

morbidities and unhealthy lifestyle including obesi-
18

ty and smoking. 

 Although in this study, age and no. of co-morbi-

dities are also seen to have a direct yet important role 

in determining the morbidity and mortality in Covid-

19 patients, however, their meta-analysis is yet to be 

done with hypoxemia/supplemental oxygen require-

ment at presentation to determine the more accurate 

co-relation. Therefore, these factors will be discu-

ssed in detail in subsequent papers on the same set of 

data. 

CONCLUSION

 Among other factors, the supplemental oxygen 

requirement at the time of admission to hospital is 

one of the major determinants of prognosis among 

symptomatic covid-19 patients. Therefore, timely 

admission to hospital and prompt treatment could 

help in further reducing the mortality rate. However, 

follow up researches and meta-analysis should be 

done in this regard for better assessment. 
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Limitations of the Study

 The results of this research need to be assessed 

with prudence as multiple parameters seem to affect 

the prognosis of critically ill patients hence meta-

analysis needs to be done to be able to reach coherent 

results. Also, parallel studies should be done at other 

centers as well to widen the scope of supplemental 

oxygen requirement at presentation to hospital in 

prognosis projection.
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Dismembered Anderson-Hynes pyeloplasty is a 

standard surgical treatment for ureteropelvic 

junction obstruction (UPJO). Successful pyeloplas-

ty relieves symptoms and improves renal drainage, 

but the functional outcome after pyeloplasty conti-

nues to be debated because not all kidneys show 

improvement after surgery. In addition, there is 

considerable controversy in the literature on the final 

functional outcome and the factors influencing 

functional improvement after pyeloplasty. (1-renal 

function deterioration may be detected by a decrease 

in differential renal function (DRF) on technetium-

99m dimercaptosuccinic acid (99mTc-DMSA) renal 

cortical scan or as an increase in renal pelvic size. 

Obstructed hydronephrosis is usually diagnosed by 

prolonged drainage half-time on technetium-99m 

diethylenetriaminepentaacetic acid (99mTc-DTPA) 

diuretic renography. However, Amarante et al. 

Abstract

Objective: To assess the improvement in Renal Function, up to eight months after Anderson Hynes 
pyeloplasty in a previously obstructed kidney due to congenital pelvi ureteric junction obstruction. The study 
was conducted at  Avicenna Medical College and Hospital Lahore

Methodology: Retrospective data analysis of 30 patients (20 boys, 10 girls) was done that presented to the 
Urology department from May 2016 to November 2019 with unilateral pelvi ureteric junction obstruction. 
We reviewed the records of 30 children who underwent dismembered pyeloplasty for unilateral ureteropelvic 
junction obstruction with no other associated urological abnormality. The follow-up duration was upto 8 
months for all patients. Pre- and postoperative evaluation included technetium-99m dimercaptosuccinic acid 
(99mTc-DMSA) renal scan, technetium-99m diethylenetriaminepentaacetic acid (99mTc-DTPA) diuretic 
renography, and ultrasonographic examination. According to postoperative renal drainage halftime on 
diuretic renography, patients were divided into 2 groups: group A with normal renal drainage and group B 
with prolonged renal drainage for evaluation of their renal functional status.

Results: Postoperative diuretic renography revealed normal drainage (group A) in 54% of patients and 
prolonged drainage (group B) in 46%. The anteroposterior diameter (APD) of the renal pelvis of all patients 
showed improvement after pyeloplasty. There was no significant difference in improvement of the renal 
pelvic APD between the 2 groups. Furthermore, 92% of group A and 91% of group B had improved 
differential renal function (DRF) postoperatively.

Conclusions:  Drainage half-time is not a reliable parameter for diagnosing obstructed hydronephrosis after 
pediatric pyeloplasty. We suggest that the renal pelvic APD and DRF should be considered when 
postoperative obstructed hydronephrosis is diagnosed using the criterion of prolonged renal drainage half-
time on diuretic renography. Almost 90% of patients had Improvement in differential renal function 
following pyeloplasty.

 Key Words: hydronephrosis, pyeloplasty, diuretic renography
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reported that impaired renal drainage on diuretic 

renography using half-time should not be used as a 

sign of obstruction in children with unilateral renal 
4

pelvic dilatation.  According to recent studies, nei-

ther the degree of pelvic dilatation on ultrasonogra-

phy nor obstruction on diuretic renography is a 
5,6

reliable indicator for surgery.  As surgeons, our 

major concern is to postoperatively recognize when 

the kidney remains truly obstructed after pyeloplas-

ty. In order to detect true obstruction after pyeloplas-

ty, we reviewed and analyzed data derived from pre-

operative and post-operative results from standar-

dized diuretic renography, cortical renal scan, and 

ultrasonography. We examined the reliability of diu-

retic renography in diagnosing obstructive hydro-

nephrosis after pyeloplasty and to assess the func-

tional improvement after pyeloplasty.

METHODOLOGY

 We retrospectively reviewed the records of 30 

children who underwent dismembered pyeloplasty 

for unilateral UPJO. Patients with bilateral disease, 

associated vesicoureteral reflux, or significant post-

operative complications requiring reintervention 

were excluded from this study. The surgical indica-

tions were based on progressive enlargement of 

hydronephrosis, prolonged renal drainage, and dete-

riorating renal function. Standard Anderson-Hynes 

pyeloplasties with internal ureteral stent placement 

were performed by the same surgeon between May 

2016 to November 2019. Patient's ages ranged from 

10 months to 10 years. Follow-up was upto 8 months 

for all patients. All patients were evaluated pre-

operatively with renal ultrasonography and 99m 

TcDTPA diuretic renography to confirm obstructed 

hydronephrosis. A 99mTc-DMSA renal cortical scan 

was also performed to assess DRF and the severity of 

cortical damage. Ultrasonography was undertaken 

during the initial examination and was repeated 

every 3 to 6 months after surgery. The degree of hyd-

ronephrosis was graded according to the Society of 

Fetal Urology (SFU) grading system, and the antero-

posterior diameter (APD) of the renal pelvis was also 

7
recorded.  Follow-up 99mTc DMSA renal scan and 

99mTc DTPA diuretic renography were obtained at 6 

to 8 months. The renal cortical scan was performed 3 

hours after intravenous injection of 148-259 MBq 

(4-7 mCi) of 99mTc DMSA. Five hundred thousand 

counts of anterior, posterior, and bilateral posterior 

oblique views were obtained with a 128Ű128 matrix 

size. The 99mTc DMSA relative differential renal 

cortical functions of the right and left kidneys were 

calculated with background subtraction of the geo-

metric mean. An absolute increase in DRF of more 

than 5% in the operated kidney was considered 
8,9

significant.  A change in DRF of withinŲ 5% of the 

preoperative level was defined as stable renal func-

tion. The severity of cortical damage on the 99mTc 

DMSA renal scan was classified and scored accor-

ding to a cortical damage scoring system based on 
10previous literature.  The cortical damage scores 

included 1 for normal with no cortical damage, 2 for 

mild with focal cortical damage, 3 for moderate with 

more general damage and greater kidney length, and 

4 for severe mixing with global cortical damage with 

the possible inclusion of a small segment of the nor-

mal cortex. For diuretic renography, all patients were 

advised to drink 300 ml of water 30 min before the 

diuretic study to ensure adequate hydration. Imaging 

was performed in the supine position with the scinti-

llation camera below the table. Data were acquired at 

15-s intervals with a 15-s 64Ű64 matrix size. Up to 

40 mg (1 mg/kg) of furosemide was injected intrave-

nously at 20 min after injection of 185-296 MBq (5-8 

mCi) of 99mTc-DTPA. Patients were asked to stand 

up and empty their bladders before the furosemide 

injection. Clearance half-time of the radioactive 

urine from each side of the renal pelvis was calcu-

lated with background subtraction by exponential 
11

curve fitting after the furosemide injection.  Clea-

rance half-time of less than 20 min on DTPA diuretic 

renography was interpreted as normal renal drai-

nage. Prolonged renal drainage was defined as a 
12

half-time of greater than 20 min.  Patients were then 

divided into 2 groups: group A with normal renal 

drainage and group B with prolonged renal drainage. 
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Ultrasonographic findings, renal pelvic APD, 

hydronephrosis grade, DRF, and cortical dam-age 

score were compared between the 2 groups. Data 

were analyzed using unpaired Student's t-test, and a 

p value of < 0.05 was considered significant.

RESULTS

 From May 2016 to November 2019, a total of 

30 children (20 boys and 10 girls) underwent dis-

membered pyeloplasty at Avicenna medical and 

dental college Lahore. Six patients were excluded 

due to loss of follow-up and/or missing renal scans. 

Of the remaining 24 patients, 18 underwent right-

side and 6 underwent left-side pyeloplasties. The 

mean patient age at time of surgery was 5.2 (range, 

0.8-10) years. The mean follow-up was 5.8 (range, 

4.2-8) months. All reconstructed kidneys demons-

trated decreased hydronephrosis on follow-up ultra-

sonography. On average, the renal pelvic APD had 

decreased by over 57% of the initial APD of the renal 

pelvis by 6 months after surgery. Diuretic reno-

graphy at 5 to 8 months after surgery showed normal 

renal drainage in 13 patients (54%) and prolonged 

renal drainage in 11 patients (46%). In accordance 

with the SFU hydronephrosis grade, most patients 

had grade 3 (7 patients) or grade 4 (17 patients) 

hydronephrosis on preoperative ultrasonography. 

Similarly, preoperative 99mTc-DMSA renal scans 

revealed moderate or severe cortical damage in 21 

cases (88%) (Table1). 

 Follow-up ultrasonography showed decreased 

hydronephrosis in both the prolonged and normal 

renal drainage groups. All 11 patients with prolon-

ged renal drainage were monitored for 8 months, and 

none of them was subsequently diagnosed with 

symptomatic recurrence (flank pain, urinary tract 

infection, hematuria, or renal calculi). Furthermore, 

the DRF of the 11 reconstructed kidneys with 

prolonged drainage was revealed to be stable in 6 

cases, improved in 4, and decreased in 1 (Fig. 1). 

There were no statistically significant differences ( p 

> 0.05, by unpaired t test) in age at surgery, initial 

renal pelvic APD, initial DRF, initial cortical 

damage score, or improvement in renal pelvic APD 

between the 2 groups (Table 2). 

 The small sample size is a possible reason for 

the lack of statistical significance. Postoperatively, 

DRF improved in 10 patients (42%), remained stable 

in 12(50%), and deteriorated in only 2(8%). Actua-

lly, 1 of the 2 patients with deteriorated renal func-

tion had a normal drainage half-time. Thus, the 

kidney with unimproved renal function did not 

correlate with poor drainage in our series. Overall, 

92% of patients, who included those with improved 

or stable renal function, had good DRF after surgery. 

The degree of DRF improvement ranged from 5.2% 

to 12.8% (mean ŲSD, 10.2%Ų2.7%). A high propor-

tion of patients with improved or stable DRF was 

found not only in group A (12/13, 92%) but also in 

group B (10/11, 91%) (Fig. 1). Moreover, none of the 

children required further surgery for recurrent 

obstruction during the follow-up period.

Table 2:  

Parameters Normal
Renal 

Drainage 
Prolonged

P

Number of Patients 13 11

age at surgery (years) 4.6±3.3 5.8±3.3 0.24

initial renal pelvic APD (cm) 4.6±0.5 5.3±1.8 0.22

initial DRF (%) 44.7±11.4 35.2±14.6 0.1

initial cortical damage score 3.2±0.8 3.4±0.5 0.28

improbement in renal pelvic 
APD (%)

68.2±14.6 56.7±19.0 0.1

Table 1:  

Renal 
Drainage 
Normal

Renal 
Drainage 
Prolonged

Number of Patients 13 11

Number on Left side 11 9

Number on Right side 2 2

Number with a Hydronephrosis grade of 3 2 3

Number with a Hydronephrosis grade of 4 11 8

Number with a Cortical Damage Score of 
2 (Mild)

3 0

Number with a Cortical Damage Score of 
3 (Moderate)

4 6

Number with a Cortical Damage Score of 
4 (Severe)

6 5
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DISCUSSION

 Several reports have advocated early relief of 

UPJO to allow function to recover or to prevent 
5,13further loss of kidney function.  Some studies have 

suggested that affected kidneys with good DRF at 

the time of diagnosis are less likely to manifest 
3deterioration of renal function after surgery.  In 

contrast, other series concluded that renal function 

did not improve after pyeloplasty, regardless of the 
2initial level of renal function.  Salem et al. also 

observed that only kidneys with impaired preope-

rative function were associated with greater degrees 
9of improvement after surgery.  In the study by 

Zaccara et al., an increase or decrease in renal func-

tion was found to be randomly distributed among 

patients operated upon at different ages, and the 

unpredictability of postoperative renal function was 
14

also emphasized.  Likewise, in our study, neither 

initial renal pelvic APD nor preoperative DRF could 

be used to predict which obstructed kidneys would 

benefit from surgery. On the other hand, diuretic 

renography has been widely used to differentiate 

true obstructed hydronephrosis. However, some 

authors have questioned the interpretation of the 

obstructive patterns of diuretic renography and 

drainage half-times for the diagnosis of hydroneph-
15,16

rosis.  The definition of obstruction based on a 20-

min washout after the diuretic challenge is useful in 

symptomatic older children and adults, but assuming 

that the same criteria can be used in an asymptomatic 
4,15,16 group of young children has gene-rated debate.

Therefore, some controversy has arisen concerning 

children with unilateral renal pelvic dilatation 

diagnosed by diuretic renography. One issue is the 

variable drainage halftime on follow-up diuretic 

renography, and second is the concern over 

interpretation of results of diuretic renography 

showing impaired drainage. Many insti-tutions have 

reported inadequate responses to the diuretic 

challenge without incorporating the impor-tant 

factors of an empty bladder and gravity drainage in 
4,17,18

acquiring and analyzing the data.  It was assumed 

that progressive renal deterioration had begun only 

when there was a decrease in renal function and/or 

progressive dilatation of the renal pelvis. Thus, we 

analyzed the group of 11 patients (46%) with 

prolonged renal drainage despite stable renal pelvis 

dilatation on ultrasonography in order to determine 

an underlying cause for the prolonged drainage. 

According to our results, DRF was stable in 6 

patients, increased in 4, and decreased in 1. In fact, 

the patient who presented with a postoperative 

decrease in DRF had a preoperative renal scan 

showing supra-normal renal function (SNRF) with 

renal function up to 77%. The problem of SNRF has 

previously been encountered and reported in the 
19

literature.  At present, the phenomenon is not well 

understood. Although this patient had, according to 

our definition, deteriorating renal function after 

surgery in comparison to preoperative values, the 

DRF had nearly returned to normal compared to the 

contralateral kidney. Therefore, this patient should 

not have been assigned to the group with decreased 

DRF, upon consideration of these data. In other 

words, all 11 patients had improved or stable DRF 

postoperatively. All of the children who presented 

with prolonged renal drainage revealed remarkable 

decreases in renal pelvic APD of greater than 57%, 

compared to their initial ultrasonographic findings. 

We observed that all of the children in our study had 

stable hydronephrosis for at least a 8 months follow-

up period with respect to pelvic size on ultrasono-

graphy and DRF on renal cortical scan. Stable hydro-

nephrosis was considered to provide reassurance 

that the ureteropelvic junction remained patent 
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unless symptoms persisted. Thus, those kidneys with 

prolonged drainage were considered not to have 

obstructed hydronephrosis. None of those children 

underwent surgery for recurrent obstruction during 

the more than 5-year follow-up period. The 11 

children, with persistently impaired drainage on all 

of their follow-up diuretic renographies, preserved 

these DRFs and had stable renal pelvic sizes, 

representing important evidence that observations 

based simply upon impaired drainage may be inade-

quate for diagnosing postoperative obstruction. 

Appropriately interpreting drainage half-time is a 

difficult task. The wide interpatient and intrapatient 

variability of renal drainage on renography may 

indicate that the current methods of characterizing 

drainage are not sufficiently reliable or sensitive 

parameters for diagnosing obstruction. One study, 

which was similar to our investigation, reported that 

prolonged drainage half-time and/or high-grade 

hydronephrosis is an indicator neither of renal obs-
20

truction nor for surgery.  When diuretic renography 

is performed, the importance of allowing the bladder 

to empty as well as having the patient in an erect 
12,16

posture has previously been described.  Improve-

ment in renal drainage half-time after voiding and 

changing gravity while the patient is standing has 
4,16

been reported.  From our experience, drainage 

half-time derived from traditional diuretic renogra-

phy is not a reliable factor but a relative reference. 

Accordingly, impaired renal drainage, in the absence 

of concurrent data on renal function or ultrasono-

graphy, does not appear to justify conclusion a 

diagnosis of obstruction. In conclusion, diagnosis of 

obstructed hydronephrosis cannot simply be based 

on prolonged renal drainage in patients with stable 

and asymptomatic postoperative hydronephrosis. 

We recommend that the renal pelvic anteroposterior 

diameter on ultrasonography and differential renal 

function on 99mTc DMSA should be taken into 

account when obstructed hydronephrosis is diag-

nosed using the criterion of prolonged drainage on 

99mTc-DTPA diuretic renography.

REFERENCES

1. MacNeily AE, Maizels M, Kaplan WE, Firlit CF, 
Conway JJ. Does early pyeloplasty really avert loss 
of renal function? A retrospective review. J Urol 
1993;150:769-73. 

2. McAleer IM, Kaplan GW. Renal function before and 
after pyeloplasty: does it improve? J Urol 1999; 
162:1041-4.

 3. Chertin B, Fridmans A, Knizhnik M, Hadas-
Halperin I, Hain D, Farkas A. Does early detection 
of ureteropelvic junction obstruction improve 
surgical outcome in terms of renal function? J Urol 
1999;162(3 Pt 2):1037-40.

4. Amarante J, Anderson PJ, Gordon I. Impaired 
drainage on diuretic renography using half-time or 
pelvic excretion efficiency is not a sign of obstruc-
tion in children with a prenatal diagnosis of unila-
teral renal pelvic dilatation. J Urol 2003;169:1828-
31. 

5. Palmer LS, Maizels M, Cartwright PC, Fernbach 
SK, Conway JJ. Surgery versus observation for 
managing obstructive grade 3 to 4 unilateral hydro-
nephrosis: a report from the Society for Fetal 
Urology. J Urol 1998; 159:222-8.

6. Subramaniam R, Kouricfs C, Dickson AP. 
Antenatally detected pelvi-ureteric junction obs-
truction: concerns about conservative management. 
BJU Int 1999;84:335-8.

7. Fernbach SK, Maizels M, Conway JJ. Ultrasound 
grading of hydronephrosis: introduction to the 
system used by the society for fetal urology. Pediatr 
Radiol 1993;23:478-80.

8. Capolicchio G, Leonard MP, Wong C, Jednak R, 
Brzezinski A, Salle JL. Prenatal diagnosis of hydro-
nephrosis: impact on renal function and its recovery 
after pyeloplasty. J Urol 1999;162(3 Pt 2): 1029-32. 

9. Salem YH, Majd M, Rushton G, Belman AB. Outco 
349 analysis of pediatric pyeloplasty as a function of 
patient age, presentation and differential renal 
function. J Urol 1995;154:1889-93.

10. Konda R, Sakai K, Ota S, Abe Y, Hatakeyama T, 
Orikasa S. Ultrasound grade of hydronephrosis and 
severity of renal cortical damage on 99mtechnetium 
dimercaptosuccinic acid renal scan in infants with 
unilateral hydronephrosis during followup and after 
pyeloplasty. J Urol 2002;167:2159-63. 

11. Kao PF, Sheih CP, Tsui KH, Tsai MF, Tzen KY. The 
99mTc-DMSA renal scan and 99mTc-DTPA diure-
tic renogram in children and adolescents with 
incidental diagnosis of horseshoe kidney. Nucl Med 
Commum 2003; 24:525-30. 



IMPROVEMENT IN RENAL FUNCTION OF THE KIDNEY AFTER ANDERSON HYNES DISMEMBERED PYELOPLASTY

80 JAIMCVol. 19 No. 1  Jan - March 2021

12. Gordon I, Colarinha P, Fettich J, Fischer S, Frokier J, 
Hahn K, Kabasakal L, Mitjavila M, Olivier P, Piepsz 
A, U P, Sixt R, van Velzen J. Guidelines for standard 
and diuretic renography in children. Eur J Nucl Med 
2001;28: BP21-30.

13. DiSandro MJ, Kogan BA. Neonatal management. 
Role for early intervention. Urol Clin North Am 
1998;25:187- 97.

14. Zaccara A, Marchetti P, Sala El, Caione P, De 
Gennaro M. Are preoperative parameters of unila-
teral pyelo-ureteric junction obstruction in children 
predictive of postoperative function improvement? 
Scand J Urol Nephrol 2000; 34:165-8.

15. Gordon I. Diuretic renography in infants with 
prenatal unilateral hydronephrosis: an explanation 
for the controversy about poor drainage. BJU Int 
2001;87:551-5. 

16. Reilly PH, Aurell M, Britton K, Kletter K, Rosenthal 
L, Testa HJ. Consensus on diuresis renography for 

investigating the dilated upper urinary tract. Radio-
nuclides in Nephrourology Group. Consensus 
Committee on Diuresis Renography. J Nucl Med 
1996;37:1872-6. 

17. Saunders CA, Choong KK, Larcos G, Farlow D, 
Gruenewald SM. Assessment of pediatric hydro-
nephrosis using output efficiency. J Nucl Med 1997; 
38:1483-6.

18. Rossleigh MA, Leighton DM, Farnsworth RH. 
Diuresis renography. The need for an additional 
view after gravityassisted drainage. Clinl Nucl Med 
1993;18:210-3.

19. Houben CH, Wischermann A, Borner G, Slany E. 
Outcome analysis of pyeloplasty in infants. Pediatr 
Surg Int 2000;16:189-93.

 20. Ulman I, Jayanthi VR, Koff SA. The long-term 
followup of newborns with severe unilateral hydro-
nephrosis initially treated nonoperatively. J Urol 
2000;164:1101-5.



Following the scare of Influenza Pandemic, 

A/H1N1 in 2009; Influenza has been declared a 

seasonal flu virus that continues to cause significant 

morbidity and mortality on a yearly basis since 
1

2010.  It alone causes 200,000 hospitalizations on 

2
annual basis.  There were a minimum of 35 deaths in 

Eastern Punjab region reported by medical off-icers 
3

in January 2019.  The surge of influenza cases 

throughout Pakistan has given rise to a concern 

regarding measures that can be employed to prevent 
4

the disease.  Vaccination is the most appropriate 
5

solution.  In fact, the generation of herd immunity; 

by maximizing seasonal influenza vaccination has 

been declared the best way to limit the spread of this 
6

highly contagious disease.

 Influenza; also known as Flu is transmitted by 

respiratory droplets. Antigenic shift and drift nece-

ssitates the yearly vaccination which is formulated 

twice a year. WHO and NIH have issued guidelines 

Abstract

Background: The rising cases of influenza and threats of epidemics formed the driving force for this study, 
which aims to investigate the status of awareness and vaccination of influenza among Health Care Providers 
(HCPs). 

Objective: This study intends to evaluate the practices and trends of influenza vaccination among HCPs 
along with the reasons for not getting vaccinated. It also asses the level of knowledge and awareness of HCPs 
regarding influenza and its vaccination.

Methodology:  A pre-tested questionnaire was used for data collection, distributed to 250 HCPs, comprising 
of Registrars, Post Graduate Residents, House Officers and Paramedical Staff. . The data collected was 
entered and analyzed in SPSS v25.0.Mean and SD were calculated for variables such as age while 
frequencies and percentages were used for categorical variables.  

Results: 54.7% HCPs were from 'Medicine and Allied', while 45.3% belonged to 'Surgery and Allied'. Only 
30.5% HCPs were found to be vaccinated for influenza. 43.5% Paramedical Staff were vaccinated compared 
to 29.0% Doctors. More HCPs in 'Surgery & Allied' (35.5%) were found to be vaccinated than those in 
'Medicine & Allied' (26.2%). (81.3%) HCPs in 'Medicine & Allied' received the vaccination “Annually” in 
comparison to the (0%) HCPsin 'Surgery & Allied'. 'Lack of Knowledge' (81.6%) was identified as the major 
barrier in influenza vaccination. 65.90% HCPs were evaluated to be 'Aware' of influenza vaccination. 

Conclusion: The low annual immunization rates of HCPs calls for the mobilization of resources concerning 
awareness and practices. Enrollment of programs regarding flu vaccination at government level are 
necessary to increase vaccination levels and prevent influenza among HCPs.

Key Words: Awareness, healthcare providers, influenza, influenza vaccination, knowledge, medical 
doctors, paramedical staff, practices.
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regarding annual influenza vaccination to prevent 

infection and severe outcomes; especially in high 

risk groups: pregnant women, children aged bet-

ween 6 months to 5 years, elderly individuals (aged 

more than 65 years), individuals with chronic medi-
7,8cal conditions and health-care workers (HCPs).  

Generally, HCPs are more likely to be exposed to 
9

respiratory pathogens  Influenza virus is widely 

distributed. Even then most of the HCPs are not 

vaccinated against it; which can increase the risk of 

the virus infecting them and HCPs acting as carriers 

that transmit the virus across patients.  In spite of the 

international efforts that are being made to minimize 

the damage being done by influenza through immu-

nization, only 2(18%) of South East Asian countries 
10

have an influenza immunization policy.  Accor-ding 

to a study conducted among 300 HCPs, 38 (17.7%) 

doctors were reported to have received some kind of 
11

vaccination.  The rate of immuni-zation among 

HCPs in Pakistan is suboptimal. 

 Literature review reveals poor adherence of 

HCPs to influenza vaccination guidelines. One of 

the only two studies done among medical doctors at 

Tertiary Health Care Settings in Peshawar, attributed 

lack of awareness, unavailability of vaccination, cost 

of vaccination and insufficient staff to the low 

coverage of influenza immunization in the HCPs of 
11Pakistan.  The main reasons for vaccine acceptance 

among HCPs included self-protection and protec-
12

tion of family.  This study aims at analyzing the 

level of awareness and practice of influenza immuni-

zation among HCPs in one of the biggest medical 

institutes of Pakistan’s major city – Lahore. The 

findings of this study will not only shed light on the 

need to implement constructive steps towards achie-

ving a satisfactory threshold of immunization among 

HCPs but will also serve as the foundation for expan-

sion of influenza immunization programs into a 

nation-wide campaign.

Primary Objective:  Evaluate Influenza Vacci-nation 

Practices among HCPs;

a) Percentage of HCPs that are vaccinated against 

influenza at least once in their life

b) Trends of vaccination among HCPs

c) Reasons for not getting vaccinated

Secondary Objectives: Quantified assessment of 

Knowledge, awareness and practices about influenza.

METHODOLOGY

 The sample size was calculated using open EPI 

Software at 95% confidence level taking frequency 

of anticipated factor (frequency of HCPs vaccinated 

against influenza) as 9% and margin of error as 5%. 

Sample size came out to be 119 but 250 participants 

were recruited, which fulfilled the inclusion criteria, 

among which 223 responded. Each participant gave 

written consent and completed a structured questio-

nnaire. The data collected was entered and analyzed 

in SPSS v25.0. Mean and SD were calculated for 

variables such as age while frequencies and percen-

tages were used for categorical variables. For the 4 

items used to assess knowledge, scoring of the 

responses was done using 1 and 0 for correct and 

incorrect responses respectively. Cross tabulations 

of knowledge and awareness were made against 

Department and Designation. Moreover, the chi-

squared test was applied to determine whether there 

is a significant difference between the expected 

frequencies and the observed frequencies in one or 

more categories. P-value of < 0.05 was set signifi-

cant for all of the statistical tests.

RESULTS

 A total of 250 HCPs were invited and 223 took 

part in the study with a response rate of 89.2%. Mean 

age of the respondents was 27.24 ± 5.06 years with 

51.1% female population. 54.7% HCPs were from 

Medicine and Allied Sciences, while 45.3% belon-

ged to Surgery and Allied Sciences. By designation, 

maximum respondents were House Officers (54.7 

%), followed by Post Graduate Trainees (22.4%), 

Paramedical Staff (10.3%), Medical Officers (8.5%) 

and Registrars (4%). An assessment of vaccination 

status found only 30.5% HCPs to be vaccinated for 

influenza. 13.90% respondents reported to have 
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been vaccinated annually. When a comparison was 

done to check vaccination status against designation; 

it was found that 43.5% Paramedical Staff was 

vaccinated while 29.0% Doctors were vaccinated for 

influenza. Vaccinated HCPs in ‘Surgery & Allied 

Disciplines’ (35.5%) were found to be more than 

those in ‘Medicine & Allied Disciplines.’ (26.2%) 

However, 81.3% HCPs in ‘Medicine & Allied 

Disciplines’ received the vaccination “Annually” in 

comparison to the 0% HCPs in ‘Surgery & Allied 

Disciplines’ – who primarily reported having 

received the vaccination “Once in a lifetime.” A chi 

square test was performed that revealed that there 

was insignificant difference (0.129) between the 

vaccinated HCPs of ‘Medicine & Allied’ and ‘Sur-

gery & Allied’. On the contrary, there was signifi-

cant difference (0.000) between the Annually vacci-

nated HCPs of ‘Medicine & Allied’ and ‘Surgery & 

Allied’.

 For knowledge of HCPs regarding influenza, 4 

Questions were asked to assess the perception of 

people regarding influenza vaccination; a scoring 

scale was set. Those who gave 2 or less than two 

correct answers were labelled to have a “Poor know-

ledge” regarding influenza. Those who gave more 

than 2 correct answers were labelled to have a “Good 

knowledge” regarding Influenza. According to this 

scale, a good 88.3% of the respondents were found to 

have a sound understanding of the morbidity, spread 

and importance of influenza. Furthermore, a set of 5 

Questions was asked to assess, in depth, the level of 

awareness of the respondents regarding the effecti-

vity, recommendations, availability and regimen for 

influenza vaccination. A scoring scale was set; 

according to which those who opted for two or less 

than two correct answers were labelled “Unaware,” 

while those who chose more than two correct options 

were labelled as being “Aware.” It was found that 

65.90% Health Care Provides were well aware while 

34.10% were “Unaware.”

DISCUSSION

 Acknowledging the widespread prevalence of 

influenza virus in Pakistan and the importance of 

preventative medicine, this study was conducted to 

assess influenza vaccination status and trends among 
12

HCPs.  The importance of influenza vaccination in 

limiting the morbidity and mortality of influenza has 

already been established by several published stu-
13,6,14

dies and recognized by the WHO.  

 This was a first of its kind study to be held in 

Table 1:  

Vaccine status Response
Medicine and 

Allied
Surgery and Allied

Chi-square

P  value

Have you ever had a flu vaccination? Yes 32 (26.2%) 36 (35.5%) X2 = 2.310

P = 0.129

How often do you get vaccinated for influenza? Annually

Every six months

Once in a lifetime

26 (81.3%)

5 (15.6%)

1 (3.1%)

0 (0.0%)

0 (0.0%)

36 (100.0%)

X2 = 64.095

P = 0.000
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Jinnah Hospital Lahore. In comparison to similar 

studies reported in our country, our study was con-

ducted in a much larger Tertiary Health Care setting, 

included all HCPs and involved detailed analysis of 

trends of vaccination.  In our study we found out that 

in spite of repeated CDC and ACIP recommen-

dations, the rates of vaccinated HCPs in one of the 

biggest THC settings of Pakistan – Jinnah Hospital 

Lahore – were found to be 30.5% This, when com-

pared with the results of a previous studies: Srinagar 

India (4.4%), Sierra Leone(6.5%), Turkey (26.7%), 
15,16,17,18Italy (36 %), seems like a breakthrough.  

Moreover, we found our study to exhibit a greater 

number of immunized Doctors (29.0%) than a prior 
10study in Peshawar, Pakistan (8.84%).  However, the 

fact that 84.30% HCPs were aware of the effec-

tiveness of influenza vaccination, yet did not prac-

tice the immunization.

 Another finding of our study was that even 

though 58.7% of our respondents were aware that the 

vaccine was to be administered annually, only 13.9% 

actually put this to practice. Similar findings were 
16,21reported from other studies.

 In contrast to all previous studies, our study 

analyzed and cross tabulated the various factors that 

affected influenza immunization among HCPs on a 

much deeper level. Doctors were found to be less 

vaccinated (29.0%) than Paramedical Staff (43.5%). 

This was in contrast with prior studies that revealed 

chances of Physicians being immunized were much 

greater than chances of nurses being immuni-
19,17,20

zed.  This is probably because the Paramedical 

Staff in Jinnah Hospital receives special training 

regarding the importance of receiving immunization 

on a regular basis. This is a major breakthrough since 

Paramedical Staff has closer, more frequent contact 

with patients than Doctors and an increase in their 

vaccination rates correlates to decreased transmi-

ssion of the virus.

 In a deeper analysis, we were unable to find a 

positive correlation between Vaccination rates and 

Department to which the HCPs belonged. It was 

found that there was significant difference (p < 0.05) 

in the repetition of immunization among people 

from Medicine and Allied than Surgery and Allied. 

81.6% of our respondents linked low influenza 

immunization rates to lack of knowledge. These 

findings are in agreement to the results reported in 

studies conducted earlier which attributed the know-

ledge gap and lack of awareness to low immuni-
[10,15,25]

zation rates . Conversely, our study demons-

trated that HCPs were knowledgeable about the 

infection and aware of the vaccination; and yet 

demonstrated low compliance rates to the vaccine. A 

cause of this could be the mere lack of enthusiasm 

among the HCPs to get vaccinated. 

 Our assessment of knowledge of respondents 

about influenza revealed that 88.3% HCPs were 

knowledgeable about Influenza which was analo-
[15]gous to the results of prior studies .  Nearly 96.9% 

of the doctors have a belief that Influenza is transmi-

tted primarily by respiratory droplets (through 

coughing and sneezing); similar to another study 
10, 15

conducted in Peshawar.  

 The greater susceptibility of HCPs to influenza 

was known by 91.5% of our respondents; which is a 
22big step forward from the 48.5% in an Italian study.  

This can be attributed to the greater level of exposure 

with patients having influenza in tertiary care 

hospitals in our case setting.

 In line with a previous study, Physicians were 

found to have maximal perception of influenza, 
15

followed by Paramedical staff.  Data concerning the 

level of awareness about influenza vaccination 

showed considerable variance. Accordingly, 74.40% 

were aware of the fact that CDC recommends 

influenza shots for HCP as compared to the 54.0% in 
23a prior Peshawar study.  A meager 58.70% HCPs 

were familiar with annual requirement of vaccine 

with 40.80% claiming to have known the accurate 

reason for annual need. A study in Italy showed that 

majority of respondents disagreed that vaccine is 
24effective (62.6%),  whereas, our study revealed that 

84.3% HCPs were aware of influenza vaccine 

effectiveness; which is quite satisfactory. In spite of 

this, the awareness of the annual influenza vaccina-
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tion lags far behind the awareness of vaccine effi-

cacy. In order to overcome this incongruity, a 

detailed insight into guidelines published by CDC is 

required.

Limitations of Study

 The population of respondents who were Physi-

cians was much greater than the Paramedical Staff; 

which might have affected the individual cross 

tabulations of Designation with Practice of influenza 

immunization. Recall bias and response bias may 

have led to altered reporting of the practices of infl-

uenza vaccination. More Tertiary Health Care Hos-

pitals could have been included in the research to get 

a generalized status of vaccination across Lahore.

CONCLUSION

 Despite the fair knowledge of morbidity and 

mortality of influenza virus and its immunization 

amongst HCPs, a very low proportion was found to 

be adherent to the CDC vaccination guidelines. Lack 

of availability and cost of vaccine effect the 

compliance of HCPs to Influenza vaccination. 

Recommendations

 Multiple strategies need to be applied in order 

to not only rigorously remind HCPs of the need to get 

vaccinated, but also to ensure adherence to the 

annual requirement of the flu shot administration. 

There is a need for annual camps to ensure that the 

entire HCPs in hospitals are immunized. Govern-

ment Health Authorities need to carry out regular 

surveillance of the status of vaccination in HCPs to 

keep a track record of the immunized individuals.  

Widespread awareness seminars should be held to 

educate the masses and remove their misconcep-

tions. Evaluating carefree attitude of the HCPs as a 

major barrier to immunization, massive incentives to 

get vaccinated seems like the best option to motivate 

them.
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Abstract

Background: To determine the role of an aromatase inhibitor letrozole in the women of reproductive age 
with endometriosis and related chronic pelvic pain. 

Methodology : Sample size was defined by the study interval and number of patients treated with Aromatase 
inhibitor and data were analyzed prospectively and. Statistical analysis was carried out using SPSS version 
19.0. Student's t test and chi-square test were used to detect significance. The level of significance was set at a 
p-value of <0.05. Enrolled patients were outpatients at an infertility center, hundred patients with 
endometriosis and previously treated patients both medically and surgically with unsatisfactory results. 
Endometriosis was diagnosed and scored by an initial diagnostic laparoscopy before treatment was started. 
Oral administration of letrozole 2.5mg, progestin norethisterone acetate 5mg, selbex 200mg three times a day 
and calcium citrate 1000mg and vitamin D (1000 IU) was given for 6 months. Pain scores were reported at 
each visit using a visual analogue scale from 0 to 10 (0: no pain; 10: maximum pain), After 3 months, pelvic 
pain and all reported side effects were recorded and assessed by visual analog scale. 

Results: Pelvic pain score decreased significantly in response to treatment. Overall, no significant change in 
bone density was detected, neither any change in gonadotrophin levels was seen. Reduction in E1 and E2 was 
not significant. Mean age was 30.9 years with 80% of patients were nulliparous. Half of patients presented 
with dysmenorrhea. Patients previously received oral contraceptives (25%), GnRH agonists (25%) and 
Medroxyprogesterone acetate (50%) or underwent laparotomy with ovarian cystectomy (20%) or 
exploration (30%). At the end of treatment (3 months after start of treatment) mean visual analogue scale 
dropped from 7.65 at start of therapy to 6.1 (p-value < 0.005). Three months later (6 months after start of 
therapy), further significant drop of mean visual analogue scale has been reported (from 6.1 to 2). 

Conclusion: The combination of letrozole (aromatase inhibitor), norethisterone acetate achieved marked 
reduction in pain score from 9 to 2 in 100 patients after 6 months of treatment. Letrozole has been shown to be 
effective in the treatment of endometriosis related pelvic pain with substantial improvement of pain and no 
recurrence of pain.  On this basis, letrozole may be the medicine of choice for medical management of 
endometriosis. 

Key Words: Endometriosis, letrozole, norethisterone acetate, pain score 
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ive to ten percent women in reproductive age Fsuffer endometriosis causing chronic pelvic 
1pain and infertility.  Endometriosis is an 

estrogen dependent disease and the aim of 
treatment is to induce hypoes-trogenism or 
a n t a g o n i z i n g  e s t r o g e n  a c t i o n  w i t h  
gonadotrophine releasing hormone analog, birth 
control pills, danazole, norehindrone acetate or 

1
medroxy progesterone acetate.  Although 
treatment has resulted 50% reduction in severe 
pelvic pain, the recurrence rate for pelvic pain is 

2
as high as 75%.  Long term therapy with GnRH 
analog is not prac-tical due to its side effects 

3
related to hypo estroge-nism.  A significant 

 How to cite: Bashir F, Chaudhry KA, Islam A, Siddiqui MH, Rana MA, Elahi R. Aromatase inhibitor letrozole in the treatment of endometriosis 
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portion of patients not respon-ding to existing 
medical treatment for endometriosis related 
chronic pelvic pain, end up in hysterectomy and 

4bilateral oophorectomy.  A molecular etiology of 
endometriosis has been proposed and an aroma-
tase enzyme demonstrated locally in 
endometriotic implants found indicative of 

5
estrogen synthesis.  These implants could 
contribute to the progression of endometriosis 
even during treatment with GnRH analog which 

6
inhibit only ovarian production of estrogen.  
Also, normal estrogen producing tissues (skin 
and adipose tissue) contain aromatase and 
continue to generate E2 during GnRH analog 

7treatment.  Third generation aromatase inhibitor 
letrozole are potent and specifically suppresses 
estrogen production locally and systemically. 
These are well tolerated. Treatment with 
letrozole results in the resolution of 

8endometriosis and related pelvic pain.  Disease 
stage and degree of its severity can be determined 
by laparoscopic scoring using ASRM scoring 

9
sheets.  The clinical significance of E bio-
synthesis in endometriosis is ex-amplified by the 
clinical observation that E is essential for the 
growth of endometriosis. We and other 
investigators have demonstrated abundant 
aromatase expression and local E production in 

10-16endometriotic tissue.  Clearly there is a need 
for new treatment strategies for more effective 
suppression of local and systemic estrogen 
production. These findings prompted us to 
clinically target aromatase in endometriosis 
using its third-generation inhibitors. Among 
these inhibitors, anastrozole and letrozole were 
described in case reports and case series in which 
endometriosis was successfully treated in both 

17-19
postmenopausal and premenopausal women.  
These results suggested that aromatase Inhibitor 
might treat endometriosis more effectively than 
GnRH analogues by supp-ression of local E 
formation in endometriotic tissue. 

METHODOLOGY

Study Duration: Three and a half years  

Study Design: Prospective. non-comparative  

Data were analyzed prospectively and sample size 

was defined by the study interval and number of 

patients treated with aromatase Inhi-bitor. Statistical 

analysis was carried out using SPSS version 19.0. 

Student’s t test and chi-square test were used to 

detect significance. The level of significance was set 

at p <0.05. 

 Outpatients at an infertility center, hundred 

patients with endometriosis, previously treated both 

medically and surgically with unsatisfactory results 

were enrolled. Endometriosis was diagnosed and 

scored by an initial diagnostic laparoscopy before 

the start of treatment. Oral administration of letro-

zole 2.5mg, progestin norethisterone acetate 5mg, 

selbex 200mg three times a day, calcium citrate 

1000mg and vitamin D (1000 IU) was given for 6 

months. Pain scores were reported at each visit using 

a visual analogue scale from 0 to 10 (0: no pain; 10: 

maximum pain), After 3 months of therapy, pelvic 

pain and all reported side effects were recorded and 

assessed by visual analog scale. 

RESULTS

 Pelvic pain score decreased significantly in 

response to treatment. Overall no significant change 

in bone density was detected or any change in gona-

dotrphin levels were observed. Reduction in E1 and 

E2 were not significant. Mean age was 30.9 years and 

80% of patients were nulliparous. Half of the patients 

presented with dysmenorrhea. Patients had pre-

viously received oral contraceptives (25%), GnRH 

agonists (25%) and Medroxyprogesterone acetate 

(30%) or underwent laparotomy with ovarian cystec-

tomy (20%) or exploration (30%). At the end of 

treatment (3 months after start of treatment), mean 

visual analogue scale dropped from 7.65 from that at 

start of therapy to 6.1 (p-value < 0.005). Three 

months later (6 months after start of therapy), further 

significant drop of mean visual analogue scale has 

been reported (from 6.1 to 2). 

 The most important adverse effects thought to 

be associated with treatment causing  hypoestroge-

nism are hot flushes and mood swings. It was 

reported that letrozole therapy was well tolerated.

 

DISCUSSION 

 Sampson’s theory states that retrograde menst-

ruation is the etiology of endometriosis.  Nawathe et 



Age in years            28-38

Gravidity/parity       P 0-3

PRIOR THERAPY 

Oral contraceptive pill               25

Leuprolide   25

Laproscopicablation/ cystectomy 04/16

Danazol/MPA 06/24

Presacral neurectomy 0

Table 1:  Patient Characteristics at Baseline
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al performed a meta-analysis of eight clinical studies 
20

that enrolled a total of 137 women.  The authors 

demonstrated that aromatase inhibitors decreased 

pain, reduced the size of extrauterine endometrial 

lesions and improved patient’s quality of life when 

used in combination with gestagens, oral contracep-

tives, or gonadotropin-releasing hormone agonists 

(aGnRHs). One of the studies in this meta-analysis 

was a randomized controlled study. It showed that 

the use of aromatase inhibitors for six months in 

combination with aGnRH (1.0 mg anastrozole + 3.6 

mg goserelin) was associated with a significant 

decrease in pain compared to aGnRH alone (3.6 mg 

goserelin) (p<0.0001), and significant improvement 

in patient-reported symptom severity (multi-dimen-

sional patient scores [p < 0.0001]). No significant 

loss of bone mineral density (BMD) was detected at 

spine or femoral neck. There must also be a coexis-
21ting defect in immune system,  reduced macro-

22
phage scavenger activity,  as have locally produced 

pro inflammatory cytokines that may promote endo-

metriosis growth. Aromatase has been found in 

endometriotic tissues and therapeutic effectiveness 

of aromatase inhibitor with advanced endometriosis 

is found to be effective in those previously reported 

as resistant to conventional therapy. Our findings are 

consistent with a prospective trial by Ferrero et al in 

which 82 women with pain secondary to rectova-

ginal endometriosis received letrozole and norethis-

terone acetate or norethisterone acetate alone for 6 
23

months.  Pain intensity and deep dyspareunia were 

significantly lower in the letrozole group at three and 

6-month intervals after initiating therapy. Patients 

reported recurrence of pain symptoms after comple-

ting treatment and at a 6-month follow-up visit. 

These findings were consistent with the one in our 

study. A large randomized, double-blinded study by 

Soysal et al compared administration of goserelin 

plus anastrozole to goserelin alone after surgery in 

80 patients with severe endometriosis, demonstra-

ting a significantly longer time to symptom recu-

rrence in women who received goserelin plus anas-

trozole versus goserelin alone (>24 months vs. 17 
17 24

months).  Amsterdam et al  used anastrozole and 

the combination OC Alesse to achieve significant 

pain relief in 14 of 15 patients with endometriosis 

refractory to multiple medical and surgical treat-
25ments, and in a prospective study  of 12 women with 

stage 4 endometriosis, patients reported signi-ficant 

improvement in dysmenorrhea and dyspareu-nia 

with a combination of letrozole and desogestrol. 

Letrozole significantly improved patients’ pain 

scores during the course of treatment. In a prospec-

tive randomized clinical trial by Alborzi et al, 

pregnancy rates and recurrent endometriosis rates 

were compared between women with endometriosis 

undergoing therapy with an Aromatase Inhibitors 

(letrozole), a GnRH agonist (triptorelin), or no the-
26

rapy.  There was no difference in pregnancy rates or 

endometriosis recurrence among the three groups. 

The majority of studies published to date have used 

Aromatase Inhibitors for a limited treatment course 

of 6 months. We also recommend a similar initial 

duration of therapy. A longer duration of therapy, 

however, should be considered in patients who have 

responded favorably and are motivated to continue 

therapy. Studies are needed to further elucidate mini-

mum effective dosages, ideal length of therapy, role 

of long-term maintenance therapy, and the use of 

combination therapies with either OCs or GnRH 

Table 2:  Adverse Events Associated with Treatment

Adverse events No of patients

1. Hot flashes 09 

2. Mood swing 07 

3. Headaches 06 

4. Depression 06 

5. Bone, joint pain      04 
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agonists. Hundred patients with severe pain showed 

that 6 months’ treatment of letrozole with norethis-

teron, calcium and vitamin D rapidly reduces disease 

severity and associated pain. Only one patient repor-

ted to have recurrence of disease after one month of 

completion of treatment. There was no change in 

estrogen and gonadotrophin levels and no significant 

bone loss was detected during and after treatment. 

 No patient withdrew from the study. Norethis-

terone acetate may have contributed to pain relief in 

this  study. That agent alone has been shown to relie-

ve pelvic pain but not in advanced and refractory 

cases. The ovarian effects of prolonged exposure to 

letrozole alone are not known. In our study, monthly 

pelvic scan during and after 6 months regimen of 

letrozole plus norethisteron acetate did not reveal 

any evidence of ovarian cyst formation. The results 

obtained were promising and constitute the rationale 

for further investigation of this regimen. Randomi-

zed controlled trials are needed to establish the role 

of letrozole in endometriosis. Future studies are 

necessary to determine pregnancy rates after long-

term Aromatase inhibitor treatment for endometrio-

sis. Our study and previously published studies 

suggest that endometriosis responds favorably to 

treatment with Aromatase Inhibitors. Aromatase 

inhibitors are well tolerated by patients and may 

represent a promising new therapy for endometrio-

sis. Further evaluation and development are needed 

to evaluate the role of Aromatase Inhibitors in the 

management of endometriosis-related pelvic pain. 

Although adhesion-related pain may have contri-

buted to chronic pain, all patients in this study had 

undergone at least one laparoscopic procedure for 

diagnostic or therapeutic purposes and the majority 

of patients who received prolonged therapy with 

letrozole had also undergone at least one laparotomy 

before treatment. The study participants were rela-

tively homogeneous in their prior surgical history 

and thus we did not evaluate the correlation between 

prior surgical interventions with response to Aroma-

tase Inhibitors. 

CONCLUSION

 The combination of letrozole and norethiste-

rone acetate achieved marked reduction in pain relief 

who have not responded previously to currently 

available treatment. On this basis, letrozole may be 

recommended as a potential drug for medical 

management of endometriosis. 
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COVID-19 disease began as an outbreak in late 

2019 in China and started spreading to other 
1

parts of the world as a pandemic in early 2020.  It 

began as an outbreak in Pakistan in February 2020 

and was declared as a global threat by WHO in March 
2,3

2020.  According to world-meter of corona-virus, 

by mid-August 2020, this virus caused 289,215 cases 
2

and 6,175 deaths in Pakistan.  There is a significant 

mortality rate, disease burden, and adverse economic 
4,5and health sector outcome of this virus.

 There are several pulmonary and extra-pulmo-
6nary manifestations of this virus.  Deranged liver 

function tests can be one of the prominent extra-
9pulmonary manifestations of this disease.  The de-

rangement of LFTs is found to be due to the binding of 

SARS-CoV-2 to ACE-2 receptors present at the 

ductal system of the liver which causes microvascular 

steatosis, micro-thrombosis, lobular necrosis, and 
7,8,10,11

blockage of lobular and portal activity.

 The clinical presentation noted in patients 

having COVID-19 with deranged liver function 

enzyme is severe pneumonia. Medications that set of 

Abstract

Background: The COVID-19 first case was documented in Pakistan in February 2020. Among other extra-
pulmonary manifestations, deranged liver enzymes are frequently observed.

Objective: To determine the association of deranged liver enzymes with the severity and prognosis of 
COVID-19 disease.

Methodology: This descriptive cross-sectional research was conducted at the Corona Unit of Jinnah 
hospital, Lahore. 60 patients (Male 33, Female 27) diagnosed as COVID- 19 on RT-PCR, were selected and 
included in the study and all patients were advised LFTs at the time of the first presentation and descriptive 
statistics were applied to find its association with COVID-19.

Results: 60 COVID-19 patients (Male 33, Female 27) with mean age of 52.16 ± 15.02 years, were included in 
the study. On the basis of severity classification, 15 % (N = 9) patients were mild (mean age 46.59 ± 15.04 
years), 26.6 % (N = 16) were moderate (mean age 47.12 ± 16.01 years), 40 % (N = 24) patients were severe 
(mean age 54.54 ± 14.11 years), and 18.33 % (N = 11) patients were critical (mean age 56.22 ± 17.07 years). 
Logistic Regression analysis showed increase in ALT (p = 0.002) and AST (p = 0.001) were associated with 
raised d-Dimer (p=0.003) levels, increase in age (p = 0.004), more intensive care unit admissions and high 
mortality.

Conclusion: Deranged liver enzyme(ALT and AST) and d-Dimer levels along with increased age, and co-
morbidities were found to be highly correlated with COVID-19 severity.

Keywords: LFTs; AST; ALT; COVID-19.
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damage to liver including NSAIDS, RIBAVARIN, 
12

antibiotics also augment the severity of the disease.  

Unmanageable immune manifestation and cytokine 

storm mediated inflammation results in injury to the 

liver causing derangement of liver biochemical 

markers.

 Individuals with COVID-19 have increased 

levels of, IL2, IL6, IL7, IL10, TNF- alpha TH17, 
10

CD8 T cells, infection inducible protein , CRP, 

granulocyte colony-stimulating factors that lead to 
11,13liver injury.

 Due to the increasingly COVID-19 burden on 

the health care system demanding patient-focused 

quality of care based on disease severity is of the 

highest importance. Hence pathological factors pre-

dictive of the severity of disease would be a key-

stone in grading resources.

 Review of the literature showed that deranged 

LFTs were found to be in at least 15-45% of COID-
11,14,15

19 patients admitted in ICU or HDU.  Therefore 

following this rationale, the present study was con-

ducted to determine the derangement in liver func-

tion tests (LFTs) in COVID-19 patients admitted at 

the Corona Unit of Jinnah hospital, Lahore, and its 

association with severity and prognosis of the 

disease. 

METHODOLOGY

 This descriptive cross-sectional study was con-

ducted after taking informed consent and ethical 

approval at the Corona Unit, Jinnah Hospital/AIMC, 
rdLahore, over 45 days(from 20th June 2020 to 3  

August 2020).The sample size was not calculated 

due to the limited data available. A sample of 100 

COVID-19 patients were included using a non-

probability consecutive sampling technique. Inclu-

sion Criteria for the study includes

• COVID-19 confirmed patients as per WHO 

interim guidance & meeting the following 

criteria: Epidemiological history, (b) Fever or 

other pulmonary symptoms, (c) Typical chest 

X-ray appearance, and (d) RT-PCR + for 

SARS-CoV-2.3

• Willing to participate in the study.

Excluding those with

• Pre-existing liver diseases.

• Liver function tests not performed on the first 

presentation. 

 A total of 60 COVID-19 confirmed patients 

were included in this study as per selection criteria. 

All patients were advised LFTs at the time of the first 

presentation, including, serum Alanine Aminotrans-

ferases (ALT), Aspartate Aminotransferases (AST), 

total bilirubin, ferritin, creatinine, LDH, and D-

dimer. Patients were divided into mild, moderate, 

severe, and critical categories based on severity as 

issued by NHSRC, the government of Pakistan. The 

mild and moderate COVID-19 patients were taken 

as non-severe patients while severe and critical 

patients were considered as severe patients. 

 Data were collected using pre-tested pre-

designed proforma and the following details were 

collected and recorded: demographic data, age, 

gender, contact history, symptoms, medical history, 

length of hospital stay, mortality, qSOFA values, 

chest radiograph findings, and LFTs.

 Quantitative datawere presented by mean ± SD 

& will be compared using the t-test and Mann 

Whitney U-test. Qualitative data were presented by 

frequency and percentages& will be compared using 

Chi-square or Fisher exact test. Logistic Regression 

was applied on significant association of continuous 

variables with severity. 

RESULT

 60 COVID-19 patients (Male 33, Female 27) 

with a mean age of 52.16 ± 15.02 years, were inclu-

ded in the study.On the basis of severity, 15 % (N = 9) 

patients were mild (mean age 46.59 ± 15.04 years), 

26.6 % (N = 16) were moderate (mean age 47.12 ± 

16.01 years), 40 % (N = 24) patients were severe 

(mean age 54.54 ± 14.11 years), and 18.33 % (N = 

11) patients were critical (mean age 56.22 ± 17.07 

years). The age (p = 0.004), and co-morbidities (p = 

0.001)differences were significant between severe 

and non-severe patientsbut insignificant gender  (p = 



0.541), contact history  (p = 0.433), symptomand 

length of hospital stay (p=0.345)differences were 

found between severe and non-severe patients.The 

most common symptoms were fever, cough and 

fatigue. The mortality rate was 2%. TheALT (p = 

0.002), AST (p = 0.001), and D-dimer (p=0.003) for 

severe patients were significantly higher while 

length of hospital stays, serum creatinine, LDH, 

ferritin, bilirubin and qSOFA values were statisti-

cally insignificant as compared to the non-severe 

patients. The predominant feature on chest radio-

graph for severe patients was diffuse lung infiltration 

while the predominant feature for non-severe 

patients was normal appearance to peripheral lung 

involvement.

 Logistic Regression analysis showed that 

increase in age(p = 0.004), co-morbidities (p=0.003) 

and increase in ALT (p = 0.002), AST (p = 0.001), 

and D-dimer (p=0.003) levels were significantly 

associated with increased severity of disease.

Figure 1: Comparison of LFTs Levels

DISCUSSION 

 The local data is limited regarding derangement 

in liver function tests in COVID-19 patients 

admitted at HDU or ICU of Pakistani hospitals. 

Therefore, the aim was to determine the derange-

ment in LFTs in COVID-19 subjects admitted at the 

Corona Unit of Jinnah hospital, Lahore, and its 

association with the severity and prognosis of the 

disease. 

 The results showed that COVID-19 was more 

Table 1:  Comparison of different Parameters 

Variable Severe % (N) Non-Severe % (N) Total % (N) P

Age 55.14 ± 16.01 47.43 ± 16.01 52.16 ± 15.02 0.004

Gender (Male/Female) 19/16 14/11 33/27 0.541

Positive Contact History 17 18 35 (35) 0.433

BMI (kg/m2) 26 24 25± 2 0.344

Smoking 3 2 5 (5%) 0.965

Co-morbidities 

No Co-morbidities 

Diabetes Mellitus

Hypertension

Ischemic Heart Disease

Others

6

15

14

6

7

3

10

6

3

4

9

25

20

9

11

0.003

Length of Hospital Stay 32.3 ± 12.1 days 29.1 ± 12.6 days 29.3 ± 11.4 days 0.433

ALT (IU/L) 61.22 (± 34.13) 43.76 (± 25.67) 48.12 (±27.12) 0.002

AST (IU/L) 68.11 (± 25.12) 41.33 (± 17.60) 45.12 (±19.32) 0.001

Bilirubin (mg/dl) 1.4678 (± 0.91) 1.4111 (±0.31) 1.3566 (±0.34) 0.567

LDH (IU/L) 356.13 (± 257.34) 201.88 (± 121.11) 245.73 (± 287.13) 0.345

Ferritin (ng/ml) 422.231 (± 532.23) 367.599 (±634.11) 3.15.356 (±4.11) 0.542

D-dimer (mg/L) 2.34 (± 2.76) 0.54 (±2.54) 1.44 (±2.11) 0.001

Creatinine (mmol/L) 65.21 (± 2.76) 65.11 (± 2.87) 65.56 (± 2.61) 0.766

qSOFA Score 0.1 ± 0.21 0.0 ± 0.10 0.2 ± 0.20 0.345

Mortality 2 0 2 0.008

Predominant Chest X-ray
Peripheral involvement

Peripheral & Basal

Diffuse infiltration

13

8

19

14

5

1

27

13

20

0.855
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common in males as compared to females; this is in 

agreement with the findings of a recently conducted 

study in China and Pakistan, where it was also found 

that COVID-19 was more common in male as 
16,17

compared to female.  The mean age was 53.61 ± 

16.04 years, this is also in agreement with the 

findings of a recently conducted study in China and 
16-19

Pakistan,  where it was also found that COVID-19 

patients’ mean age was around 50 years, however, 

this is in contrast with the findings of the recently 

conducted study in France, where it was also found 

that COVID-19 patients’ mean age was around 45 
20

years.

 Patients were divided into mild, moderate, 

severe, and critical categories based on severity as 

issued by NHSRC, the government of Pakistan. The 

results showed that 41 % of patients were non-

severe, while 58% were severe patients. This is in 

contrast with the findings of recently conducted two 

studies in China, where the majority of the patients 
17,21

were non-severe.

 The age and co-morbidities differences were 

significant between severe and non-severe patients, 

but insignificant gender, symptoms, length of hos-

pital stay, and contact history differences were found 

between the two groups. The most common symp-

toms were fever, cough, and fatigue. The mortality 

rate was 2%. This is in agreement with the findings 

of a recently conducted study in China and Pakis-
16-19 tan, where it was found that increasing age and co-

morbidities are linked with the severity of disease 

but not the gender or contact history.

 The ALT, AST, and D-dimer for severe patients 

were significantly higher while serum creatinine, 

LDH, ferritin, bilirubin, and qSOFA values were 

statistically insignificant as compared to the non-

severepatients.  The predominant feature on chest 

radiograph for severe patients was diffuse lung 

infiltration while the predominant feature for non-

severe patients was a normal appearance to peri-

pheral lung involvement. This is in agreement with 

the findings of recently conducted two studies in 
17,21China.  However, this is in contrast with the fin-

23
dings of another recently conducted study in China,  

where it was also found that ALT, AST, and bilirubin 

levels were not significantly associated with the 

severity of COVID-19 disease. The results of the 

present study showed that LFTs can be used to define 

the severity of COVID-19 admitted patients and the 

potential need for intensive care.

Limitations of Study

1.   Limited local studies were available and sample 

size is small which might not be projecting the 

whole disease burden of our population.

2.     Follow up of liver enzymes were not included in 

study which demand a separate follow up sudy 

on the course of liver function derangement 

during hospital stay .

3. This study has high number of severe and 

critical patients because those with mild and 

moderate disease with no comorbidities were 

advised home isolation and observation.

 However, within these limitations, the result of 

the present study showed that deranged liver enzyme 

levels were found to be highly correlated with 

COVID-19 disease severity and prognosis

CONCLUSION

 An increase in age and comorbidity presence is 

significantly associated with developing severe 

COVID-19 disease.  Patients with deranged liver 

enzymes (ALT and AST) are at higher risk to develop 

severe disease, offering it a potential marker for 

anticipating the severity of the disease. The corre-

lation between COVID 19 severity and liver injury 

also demands its routine monitoring in COVID 19.
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Cervical pathology is very common globally and 

especially in developing countries and one of 
1

the leading cause of cancer related deaths . Accor-

ding to data obtained from world-wide analysis 

revealed that approximately 570,000 cases of cervi-

cal cancer and 311,000 deaths from disease occurred 
2

in 2018.

 With changes in the life style and demographic 

profile in developing countries, inflammatory condi-

tions of the genital tract especially cervix are emer-

ging as an important health problem which demand 
3appropriate treatment program.  The main purpose 

of cervical cancer screening is early detection of 

preinvasive lesions which will ultimately lead to 

decrease in incidence and mortality from invasive 

cervical cancer. This concept is quite useful for the 
4

last many years.

 There are many risk factors associated with 

development of dysplastic cells in cervix. Among 

those Human Papilloma virus is the primary factor. 

Other factors include first intercourse at an early age, 

multiple sexual partners, smoking and compromised 
5immune system.

 The papanicoloau test is economical, easy to 

use and economical technique in which cells are 

taken from cervix. This method is widely used for 

detection of cervical pathology. A regular pap smear 

taken and interpreted by a qualified health care 

provider is the only way to diagnose any cervical 

pathology related to inflammation or dysplastic 

changes which can be dealt with appropriately.

Abstract

Background: Cervical cancer is one of the leading cause of death of women in developing countries. A key 
factor linked to the relatively high incidence of cervical cancer in these population is the lack of awareness 
and access to preventive methods. It is well known that cervical cancer mortality and morbidity could be 
significantly reduced with an active pap smear screening program.

Present study was conducted to determine the importance of pap smear for segregation of non-epithelial, 
premalignant and malignant lesions of the cervix for purpose of appropriate treatment and reduction of 
mortality and morbidity related to it.

Methodology: This is a validation study of  four hundred and twenty five cases of pap smear  conducted in 
the Department of Pathology, Rashid Latif Medical College, in collaboration with Gynecology departments 
of Arif Memorial Hospital and Hameed Latif Hospital over period of one year (from January 2019 to 
December 2019). Pap stain was done on all cervical smears and reported as per 2014 Bathesda system.

Results: A total of 425 cases of Pap smears were received. The frequency of epithelial abnormalities was 
3.76%. The age group of 41-50 years showed the highest epithelial abnormalities. Out of the 425 cases, 
22(5.17%) showed changes of atrophy and196(46.11%)cases showed inflammatory/reactive changes.

Conclusion: Pap smear turn out to be an economical, safe and practical diagnostic tool for cervical pathology 
diagnosis and early detection of cervical cancer.

Keywords: Bethesda system, Cervical cancer, Epithelial abnormality, Pap smear 
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METHODOLOGY

 Four hundred and twenty-five cases of pap 

smear were received from department of obstetrics 

and gynecology of Arif Memorial Hospital, and 

Hameed Latif Hospital, Lahore. All these pap smears 

were adequate for cytological evaluation. 

Unsatisfactory pap smears due to low cellula-rity 

and presence of obscuring blood and mucinous 

material were excluded. Already diagnosed patients 

of cervical malignancy were also not included in 

study. Smears were taken by trained doctors using 

modified Ayres wooden spatula which was inserted 

and rotated 3600 over cervix. Both ectocervix and 

endocervix were sampled. Slides were prepared, 

labeled, fixed in 95% ethyl alcohol immediately and 
6subsequently stained by Pap stain.  After staining, 

slides were mounted with DPX (distrene dibutyl 

phthalate xylene). Smears were screened for ade-

quacy criteria. Conventional smears should contain 

8000 to 12000 well preserved and well visualized 

squamous epithelial cells. Finally diagnosis was 

made by two cytopathologists according to the 2014 
7Bethesda system.

 

RESULTS

 The present study was carried out on 425 

women in the Department of Pathology, Rashid Latif 

Medical college during a period from January 2019- 

December 2019. The smears were reported accor-

ding to the guidelines given by The Bethesda System 

(2014)Table 1.

 The age range in the present study ranges from 

19 to 77 years with a mean age of 38 years. Majority 

of women were in the 31-40 years age group comp-

rising of 149 cases (35%). The youngest female was 

19 years of age and the oldest was 77 years of age 

Figure 1.

 Out of 425 patients, 96 (22.5%) were asymp-

tomatic while 329 (77.4%) presented with various 

symptoms. Amongst the symptomatic cases, dis-

charge p/v, abdominal pain and irregular menstrua-

tion were the most common presenting complaints, 

comprising 20.2%, 15.5%, and 14.5%, respectively. 

Other complaints were Menorrhagia (11.7%), some-

thing coming out of vaginum (7.2%),Amenorrhea 

(6.3%), burning micturition (1.1%)andpost- meno-

pausal bleeding (0.47%) Figure 2.

 There were 409 cases (96.23%) which showed 

no significant epithelial abnormalities. Epithelial 

abnormalities like ASCUS, LSIL, HSIL, Adenocar-

cinoma- not otherwise specified and Squamous cell 

carcinoma were found in 16 cases (3.76%).

 Current study revealed ASCUS was the most 

common abnormality (1.64%) Figure 3, followed by 

HSIL (0.94%)Figure 4 and squamous cell carcinoma 

(0.70%) Figure 5. The frequency of LSIL was 0.23% 

and of Adenocarcinoma NOS was 0.23%.

 Out of 425 cases, 158 cases had normal smear. 

NILM with reactive cellular changes associated with 

inflammation were noted in 196 cases (46.11%) 

Figure 6. There were 22 cases (5.17%) showed 

changes of atrophy. There were 19 cases (4.4%) of 

bacterial vaginosis, 4 cases (0.94%) of candida and 7 

cases (1.6%) showing mixed infection. Infection by 

trichomonas vaginalis was seen in 1 case (0.23%). 

Changes of viral infection were seen in 2 cases (0.4 

%). Majority of inflammatory smears were found in 

31- 40 yeras age group (18.5%), followed by 21-30 

years age group (12%).

 Out of 15 cases that showed epithelial abnor-

mality, 12 came to histology for diagnosis. Out of 4 

cases of ASCUS, one was reported as SCC, one was 

reported CINII and 2 were reported as CIN I. There 

were 4 cases of HSIL on cytology, out of which 2 

were reported as CIN I, one was reported as CIN II, 

one was reported as Squamous cell carcinoma on 

histology. All cases of squamous cell carcinoma 

were confirmed on biopsy as cervical malignancy. 

One case of adenocarcinoma diagnosed on cytology 

revealed adenocarcinoma involving cervix as well as 

uterus on histological examination.
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Figure  1: Distribution of Cases within Various Age 

Groups

Figure 2: Distribution of Cases According to 

Various Presenting Complaints

Figure 3:  Showing ASCUS Against Background of 

Inflammatory Cells on Pap Smear. (Pap Stain,40X)

Figure 4: Pap Smear Showing HSIL Along with 

Inflammatory Cells (Pap Stain,40X)

Figure 5: Showing Squamous Cell Carcinoma in 

Cervical Smears (Pap Stain,20X)

Table 1:  Cytological Interpretation as per the 2014 
Bethesda System for Reporting Cervical Cytology

Interpretation as:
No. of 

patients
Percentage 

(%)

Negative for intraepithelial lesion or malignancy

Normal smears 158 37.18%

Non neoplastic findings:

· Atrophy 22 5.18%

· Reactive cellular changes 
associated withInflammation 
(Includes typical repair)

196 46.12%

Organisms:

· Trichomonas vaginalis 1 0.23%

· Fungal organisms 
morphologically consistent 
with Candida spp. 

4 0.94%

· Shift in flora suggestive of 
bacterial vaginosis

19 4.47%

· Mixed infection 7 1.65%

· Cellular changes associated 
with virus

2 0.47%

Epithelial cell abnormalities

Squamous cell:

· Atypical squamous cells – of 
undetermined significance 
(ASC-US) 

7 1.65%

· Low-grade squamous 
intraepithelial lesion (LSIL) 

1 0.23%

· High-grade squamous 
intraepithelial lesion (HSIL) 

4 0.94%

· Squamous cell carcinoma 3 0.71%

Glandular cell:

· Adenocarcinoma Not 
otherwise specified (NOS)

1 0.23%

Total 425 100%
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Figure 6: Pap Smear Showing NILM (Pap 

Stain,40X)

DISCUSSION

 There are numerous screening test for diagnosis 

of cervical pathology like Pap smear, liquid Pap 

cytology, visual inspection of cervix after Lugol's 

Iodine, automated cervical screening techniques,and 

acetic acid application, speculoscopy, and cervico-

graphy. In spite of variousmethods, exfoliative cyto-

logy has been regarded as the gold standard for 
3cervical screening programs.

 In cervical smear examination adequacy crite-

ria should be fulfilled. Inadequate smears contain 

low squamous cellularity obscured by polymorphs 

and RBCs. Atrophy of tissue and retraction of squa-

mocolumnar junction is caused by deficiency of 

estrogen which lead to greater incidence of unsatis-

factory smears. In present study only smear satis-
8factory for evaluation were included.

 In present study, majority of cases were in the 

31-40 years age group (35.05%) and were found to 
5

be similar with the study of Gandhi etal (38.5%),  
9 10Bhojani et al (34.75%),  Sachan et al(30.66%),  

11 12
Chakraborty et al(33.4%),  Nandini et al(32%),  

13
and Saha et al (27.1%).  Other common affected age 

group was 41-50 years age group (27.76%) which 

was comparable with the study of Gandhi et al 
5 9

(24.1%),  Bhojani et al (20.5%),  Sachan et al 
10 11(20.3%),  Chakrabotry et al (28%),  Nandini et al 

12 13
(30%),  and Saha et al (23.3%).

 In present study most common presenting 

complaint was discharge per vaginum followed by 

abdominal pain, irregular menstruation, menorrha-

gia, burning micturition and post-menopausal blee-

ding. This pattern is comparable to other studies 
9 10 11

(Bhojani et al,  Sachan et al,  Chakraborty et al,  and 
14Bisht et al).

 There were 16 cases with epithelial abnormali-

ties in the present study (3.76%). The frequency of 

various epithelial abnormalities were, 5% in Balet 
16 5al15,4% in Khattak et al,  3.65 % inGandhi et al,  

17 18
3.2% in Gupta et al,  3.08% in Kalyani et al,  and 

19
Das et al (2.43%).  All findings are quite compar-

able with present study. The frequency of epithelial 

abnormalities in our part of the world including 

Pakistan and India varies from 1.2 to 5.9%, as stated 
20in a study by Mulay et al.

 ASCUS was the most commonly seen epithe-

lial abnormality in present study (1.64%), which was 

found similar to the study done by Gandhi et al 
5 21 (1.36%),  Bajpai et al (2%) and Kalyani et al 

b(1.5%) . HSIL was the second common abnormality 

noted with 0.94% in the present study. Results of 
17

HSIL cases revealed by Gupta et al(0.91%),  Sachan 
10 5et al(0.48%),  Gandhiet al(0.78%),  Bajpai et al 

21 20
(0.6%),  Mulay et al (0.6%),  and Nandini et al 

12
(2.7%)  are quite similar.The presence of HSIL is 

more likely to progress to invasive cancer, whereas 

generally low-grade lesions regress spontaneously, 

creates a warning that eradicating HSIL is critical for 

cancer prevention. Therefore, we should put more 

efforts in detecting HSIL at an early stage before it 

grows to invasive cancer. The frequency of invasive 

cancers was 0.94% in the present study, while 
5 17

Gandhi et al revealed (0.26%) , Gupta et al (0.28%),  
21 9

Bajpai et al (0.3%),  Bhojani et al(0.75%),  and Saha 
13et al(1.04%).

 In the present study, the frequency of cervical 

dysplasia (LSIL & HSIL) and cervical cancer in 

women with presenting complaints of lower abdo-

minal pain, discharge per vaginum, something 

coming out p/v and menorrhagia was 3%, 1.1%, 

6.4% and 4% respectively which was comparable 
17with the study of Gandhi et al5and Gupta et al.

 Majority of the smears (96.2%) were reported 

Negative for intraepithelial lesion or malignancy in 

the present study. The findings were comparable to 
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5 17those observed by Gandhi et al,  Gupta et al,  Das et 

19 20 22
al,  Mulay et al  and Bhavani et al.  Majority of 

inflammatory smears were found in 31-40 years age 

group (38.8%) followed by 21-30 years age group 

(29.5%). The present study findings were compar-
5 9

able with the study of Gandhi et al,  Bhojani et al,  
10 17Sachan et al,  and Gupta et al.  Percentage of atro-

phic smear in the present study was 5.17%, these 

results are comparable with studies of Gandhi et al 
5 20(5.3%)  and Mulay et al (6.9%).

 Although pap smear cytology is very econo-

mical and useful method for diagnosis of cervical 

pathology but unfortunately, many developing 

countries like Pakistan lack the facility to carry out 

widespread Pap screening. 

CONCLUSION

 A cost- effective screening method should be 

developed along with training of medical and para-

medical staff in public as well private institutions. In 

Pakistan most of the patients belong to poor socio-

economic status and not aware of the importance of 

this screening program.

 Organized screening with proper follow up and 

infrastructure improvement with the education 

about prevention is better than cure should be the 

first goal of screening with Pap to prevent the cervi-

cal cancer in the developing countries.

Limitations of Study

 HPV is the main risk factor for development of 

cervical premalignant and malignant lesions. Pap 

smears should be subsequently followed with 

Human papilloma virus deoxyribonucleic acid 

(HPV-DNA) testing. This facility is available only at 

few centers
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Worldwide Caesarean delivery rates have 

increased markedly. In the United States, 

caesarean section (CS) rates enhanced from 5% to 
1

31.9%.  Though many efforts were tried to decrease 

the rate of CS as recommended by WHO to 10%- 
2

15%, but in vain.  Repeat CS is the single most 
3

important contributory factor to raised CS rates.  

Edwin Bradford Cragin, a famous Obstetrician 

quoted “Once a cesarean, always a cesarean” now 
4

this is being true.  National Institute of Health (NIH) 

and American Congress of Obstetrician and Gyne-

cologists (ACOG) in 1980 supported “trial of labour” 

after CS (TOLAC), and this guided increase in 

vaginal birth after cesarean (VBAC) in developed 
5,6

countries.  Several national medical associations 

now have put up practical guidelines for normal vagi-

7nal delivery after CS  (VBAC) but these vary from 
8

country to country.  There are 60%-70% chance of 

low maternal morbidity in fruitful TOLAC than 
9,10ERCD.  Every women for successful VBAC should 

be evaluated on the basis of complete history, clinical 
11,12

examination and investigations  maternal demo-

graphic predictors e.g age, height, weight and ethni-
13,14city play a significant role for fruitful VBAC.  Fifty 

to 75% chances of successful VBAC depend upon 

two main factors, size and type of maternal pelvis and 
9,10estimated fetal weight.  In spite of all above 

mentioned factors woman preference, comfort and 
9informed consent for TOLAC is also helpful.  The 

purpose of the study was to find out factors 

responsible for successful VBAC in uncomplicated 

booked women with previous LSCS.

METHODOLOGY 

 It was a prospective observational cohort 

conducted at department of Obstetric and Gyneco-

logy Unit 3 Jinnah hospital Lahore, a tertiary care 

teaching hospital, over a period of one year from 
stFirst April 2017 to 31  March 2018 after approval 

from Institutional Ethical Committee. A total 150 

pregnant women fulfilling the inclusion criteria were 

Abstract

Objectives:  To determine the factors responsible for successful vaginal delivery after previous caesarean 
section.

Methodology: It was a prospective observational cohort conducted at department of Obstetric and 
Gynecology Unit 3 Jinnah hospital Lahore, a tertiary care teaching hospital, over a period of one year from 
First April 2017 to 31st March 2018 after approval from Institutional Ethical Committee. A total 150 pregnant 
women fulfilling the inclusion criteria were included in the study after informed consent.

Results: The mean age of the women was 24+_3.5 years. Successful VBAC was 76%, the commonest 
indication for repeat caesarean section was fetal distress 41.66%. Spontaneous onset of labour, previous 
VBAC, Bishop's score >5 and fetal weight 3 & <3 kg turned out to significant in fruitful VBAC.

Conclusions: Successful vaginal delivery after previous C/S of non-recurrent indication is possible and safe 
in selected women fulfilling the criteria of vaginal delivery. 
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included in the study after informed consent. Inclu-

sion criteria: Booked or selected unbooked, previous 

LSCS due to non- recurrent cause, singleton preg-

nancy, pregnancy interval > 2 years, no medical or 

obstetrical complications during pregnancy, ade-

quate pelvis and fetal weight <3.5 k.g, Exclusion 

criteria: Complicated unbooked, CPD, Medical or 

Obstetrical complication in current pregnancy, fetal 

weight > 3.5 k.g. Non probability convince sampling 

technique was used.  Data like age, parity, indication 

for previous C/S, any operative complication in 

previous surgery, gestational age, history of previous 

VBAC, weight, height were recorded on pre desig-

ned proforma. After taking history a complete 

general physical, abdominal and pelvic examination 

were carried out. All the women were counseled 

regarding trial of labour either successful VBAC, or 

emergency caesarean section. All the data was 

entered and analyzed with the help of SPSS software 

version 16.

RESULTS  

  In this study the commonest age group of the 

women was 20 – 26 years and mean age was 24±3.5 

years. Table I highlight the demographic data of 

women recruited in this study, and Table II spotlight 

the indication of previous C/S and successful VBAC 

or repeat emergency caesarean section in current 

pregnancy. Indications for repeat emergency caesa-

rean in this study are enumerated in Table III and 

Table IV is mainly focused on the factors responsible 

for successful VBAC in our study.  

DISCUSSION

 Caesarean Section is said to be the commonest 

performed surgical procedure in Obstetric World-
15wide,  because of increasing rates of CS different 

proposals were given that trial of vaginal delivery 
16

after CS may be fruitful in reducing repeat CS.  The 

Obstetrician conducting VBAC is always in dile-

mma because of its forgoing complications.  Every 

women must be carefully assessed in regard with 

possibility of successful VBAC. Vaginal delivery 

after CS (VBAC) is associated with short hospital 

Table 3:  Indication of Repeat Caesarean Section

Indication of Repeat 
C/S

No of Cases 
(n=36)

Percentage
(24)

Fetal Distress 15 41.66

Failed progress 7 19.44

Scar tenderness 5 13.88

Malposition 5 13.88

Cervical dystocia 3 8.33

Maternal request 1 2.77
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Table 4:  Factors Responsible for Successful VBAC
(n=150)

Factors No of Women Percentage

Age  < 30 years 114 76.00

Previous Successful VBAC 118 78.66

Spontaneous Labour 120 80.oo

Pregnancy Interval>2Year 125 83.33

BMI  < 25 125 83.33

Bishop Score  > 5 130 86.66

Fetal Weight <_ 3 k.g 120 80.00

Table 1:  Demographic Data of the Women (n= 150)

Variables No. of Women Percentage

Age   years

20-25 112 74.66

26- 30 38 25.33

Parity

G2 PI 67 44.66

G3 P2 45    30.oo

G4 or more 38 25.33

Booking Status

Booked 125 83.33

Unbooked 25 16.6

Pregnancy Interval

> 2 years 108 72

< 2 years 42 28

Table 2:  Indication of Previous C/S & Current Outcome

Indications of 
Previous C/S

No of 
Cases

(n=150)

Successful 
VBAC   

(n=114)(76.0)%

Emergency 
C/S

(n=36)(24.0)%

Fetal Distress 51 41 (80.39) 10 (19.60)

Failed progress 29 21 (72.41) 8 (27.58)

Preg Induced HT 18 14 (77.77) 4 (22.22)

Failed Induction 13 9 (69.23) 4 (30.76)

Placenta Previa 11 8 (72.72) 3 (27.27)

Twin Pregnancy 9 7 (77.77) 2 (22.22)

Cervical dystocia 8 6 (75.00) 2 (25.00)

Mal Presentation 7 5 (71.42) 2 (28.57)

Reduced AFI 3 2 (66.66) 1 (33.33)

Cord Prolapse 1 1 (100.00)
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stay and prevention of complication from anesthesia 
17

and surgery.  The success of vaginal delivery after 

CS due to non-recurrent indications had been 
18

reported by different authors is 60%-80%,  but in 

our study the success was 76% which is correlating 
19,20with other studies.  In the present study majority of 

women 74.66% were between 20-25 years of age 

reflecting the child bearing, 55.33% women were 

having parity more than one and 44.66% were 

second gravida with previous CS, these findings are 
21,22

tallying with other studies.  Major chunk of the 

women 83.33% were booked, inter pregnancy 

interval was more than 2 years in 72% and less than 2 

years in 28% of women this is similar with other 
21,2studies.  The success rate of VBAC in this study 

19,21,23
was 76% which is telling with other studies.  

Table ll highlight the indications of previous C/S and 

current pregnancy outcome, In our study, the fre-

quent indication of previous C/S was fetal distress 

the successful VBAC in this indication in our study 

was 80.39% which is mimic with other resear-
21, 24

chers.  Table lll highlight the indication of repeat 

C/S,  In the present study the rate of repeat C/S was 
22, 2524% which is similar with other studies  but quite 

21,26
high in respect with others researches.  The 

commonest indication was fetal distress found in 
21,2541.66%, similar with other studies.  Scar tender-

ness was observed in 13.88% in the current study all 

were managed by repeat C/S, but in 05.55% scar 

dehiscence were seen this is also found in other 
21,26

studies.  Factors responsible for successful VBAC 

in our study are mentioned in Table IV. Previous 

VBAC, and spontaneous onset of labour are said to 

be the good predictors for successful VBAC, in this 

study 78.66% had previous successful VBAC, and 

80.00% women presented with spontaneous onset of 
17,27

labour this is similar with other studies.  The good 

Bishop score at the time admission is an important 

factor for the success rate of VBAC, in this study 

86.66% the women have Bishop score >5, this is 
21,22

tallying with other studies.  Pregnancy interval 

and maternal BMI also play a contributory factors in 

the success of VBAC, if the pregnancy interval is 

more than 2 years outcome is better, in our study 

83.33% women were having pregnancy interval 

more than 2 years who had successful VBAC, this 
21,28

finding is also observed in other studies.  Maternal 

BMI <25 is considered to be fair causative factor in 

fruitful VBAC, this is observed in 83.33% in the 
16,22

present study which is mimic with other studies .  

Fetal weight is said to be a dominant predictor in the 

success rate of VBAC, the success decreased mar-
27

kedly (18.7) if fetal weight is more than 3 kg.    The 

fetal weight was 3 or less than 3 k.g in 80% of suc-

cessful VBAC in our study and this is similar other 
29,30

studies.  There was no maternal and neonatal 

mortality in this study.

Limitations of the Study

 The main limitations of this study is that as it 

was conducted in one of the tertiary care hospital 

where manpower is adequate for close vigilant 

monitoring of each VBAC to reduce complications. 

CONCLUSIONS

 Successful vaginal delivery after previous C/S 

of non-recurrent is possible in selected women fulfi-

lling the criteria of vaginal delivery. The factors 

responsible for successful VBAC in our study were 

younger women, previous VBAC, spontaneous 

onset of labour, normal BMI, Good Bishop’ s score 

and fetal weight 3 or <3 k.g. 
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COVID-19 pandemic began in late 2019 in 

Wuhan, China, and has now targeted millions 
1

of people.  The COVID-19 was firstdocumented in 

Pakistan in February 2020 and it was declared as a 

2,3global threat by WHO in March 2020.  In Pakistan, 

the total cases of COVID-19 by 15 August 2020 was 

289,215 and total deaths were 6,175.2 Mortality of 

COVID-19 illness varies from country to country 
4,5

and is usually dependent on multiple factors.

 The clinical picture of COVID-19 subjects 

varies from asymptomatic to acute respiratory arrest, 
5and multiple organ failure.  The COVID-19 illness is 

caused by a type of corona-virus which is known as 
6

SARS-CoV-2.  This SARS-COV-2 virus is now well 

known to cause respiratory failure and multiple 
7

organ failure.  These pulmonary and extra-pulmo-

nary manifestations are usually caused by the under-

lying mechanism of attachment of SARS-COV-2 

virus to Angiotensin-Converting Enzyme-2 (ACE2) 

Abstract

Background: The length of stay at hospital, severity, prognosis and mortality of COVID-19 patients depends 
on multiple factors. Since the start of the COVID 19 pandemic different prognostic markers are under 
investigation.

Objective: To determine theeffect of white blood cell count (WBC), neutrophil-to-lymphocyte ratio (NLR), 
platelet-to-lymphocyte ratio (PLR), and C-reactive protein (CRP) on severity and prognosis of COVID-19. 

Methodology: Present descriptive cross-sectional study was being conducted at Jinnah hospital, Lahore. 
COVID-19 confirmed 100 patients were included in the present study as per inclusion/exclusion criteria. 
Demographic details were recorded and all patients were advised WBC, NLR, PLR and CRP. Descriptive 
statistics were applied to find the association of these biomarkers with COVID-19.

Results: 100 COVID-19 confirmed patients were enrolled (Male 55, Female 45) with a mean age of 52.34 ± 
15.12 years. According to the severity, 16 % (N = 16) patients were mild (mean age 47.23 ± 16.11 years), 26 % 
(N = 26) were moderate (mean age 46.90 ± 15.34 years), 37 % (N = 37) patients were severe (mean age 54.33 
± 15.78 years), and 21% (N = 21) patients were critical (mean age 57.15 ± 15.54 years). The age, WBC, NLR, 
PLR and CRP were significantly higher in severe patients as compared to the non-severe subjects. The 
elevated levels of NLR (CI 9.1-5.233), and C-reactive protein (CI 0.524-0.9345) were found to be 
independent factors linked with COVID-19 progression. 

Conclusion: NLR, PLR, CRP are reliable predictor marker to access the severity of COVID 19 disease and 
may help clinicians to identify high-risk COVID 19 patients at a primitive stage.

Keywords: WBC; NLR; CRP; PLR; COVID-19.
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receptors, present on multiple organs of human 
8,9

system including liver, lungs, heart, brain.

 The compromised immune system is usually 

the result of a severe inflammatory response to 
9

attacking the SARS-COV-2 virus.  This immune 

response usually results in a release of various infla-

mmatory biomarkers in the bloodstream, and these 

potential circulating biomarkers can be used for 
10-12

monitoring the severity of COVID-19 disease.

 The collection of laboratory data about circu-

lating inflammatory markers such as WBC, NLR, 

PLR, D-dimer, ferritin and CRP in COVID-19 

confirmed patients can be used to determine their 

effect on progression and severity of COVID-19 
13patients.  The role of NLR  and PLR is already esta-

blished in various immune disorders because of on-
13going inflammatory reactions.  Because of the 

contagious and hazardous nature of the virus, it is 

necessary to identify evidence of virus triggered 

inflammatory markers associated with disease 

mortality so that risk factors can be reduced asso-
14,15

ciated with disease mortality.  Therefore, follo-

wing this rationale, the aim of this research was to 

determine the effect WBCs, NLR, PLR and CRPon 

the severity and prognosis of COVID-19 patients 

admitted at HDU of Jinnah hospital, Lahore. 

METHODOLOGY

 A present descriptive cross-sectionalstudy was 

conducted at COVID HDU, Jinnah Hospital/AIMC, 

Lahore, over 45 days(from 20 June 2020 to 3 August 

2020). The study was carried out after taking infor-

med consent and ethical approval. A total of 100 

COVID-19 patients were included and the sampling 

technique was non-probability consecutive samp-

ling. Selection Criteria for the study includes

• COVID-19 confirmed patients as per WHO 

interim guidance& meeting the following crite-

ria: Epidemiological history, (b) Fever or other 

pulmonary symptoms, (c) Typical chest X-ray 

appearance, and (d) RT-PCR + for SARS-CoV-
152.

• Willing to take part in the research.

 Hundred COVID-19 confirmed patients were 

selec-ted in this cross-sectional study. All patients 

were advised WBC, NLR, PLR and CRP.  Patients 

were classified into mild, moderate, severe, and 

critical groupsbased on the severity classification of 

COVID -19 patients issued by NHSRC, the 

government of Pakistan. The mild and moderate 

patients were taken as non-severe patients and they 

were those patients who met all following criteria: - 

(a) Epidemiological history, (b) Fever or other 

pulmonary symptoms, (c) Typical chest X-ray 
15appearance, and (d) RT-PCR + for SARS-CoV-2.  

Demographic details were recor-ded using pre-

tested specially designed proforma. Age, gender, 

exposure history, comorbidities, length of hospital 

stay, mortality, chest radiograph findings, clinical 

sign/symptoms, and above-mentioned labo-ratory 

investigation findings were also recorded. 

 Quantitative datawere presented by mean ± SD 

& will be compared using Wilcoxon sum test. Quali-

tative data were presented by frequency and percen-

tages & will be compared using Fisher exact and 

Chi-square test. 95% confidence interval (CI) was 

used to find out relative risk and enter elimination 

binary logistic regression analysis was run to find 

out the effect of age, sex, and all other variables on 

clinical course and outcome. A P ≤0.05 will be consi-

dered significant.

RESULTS

 100 COVID-19 confirmed patients were enro-
lled (Male 55%, Female 45%) with mean age of 
52.34 ± 15.12 years (Table 1). According to the 
severity (Figure 1), 16 % (N = 16) patients were mild 
(mean age 47.23 ± 16.11years), 26 % (N = 26) were 
moderate (mean age 46.90 ± 15.34years), 37 % (N = 
37) patients were severe (mean age 54.33 ± 15.78 
years), and 21% (N = 21) patients were critical (mean 
age 57.15 ± 15.54years). Although the mean age (p = 
0.001), contact history (p=0.345), and co-morbidities 
(p=0.002)of severe patients were significantly higher 
but there are insignificant differences in terms of 
gender (p = 0.432), exposure (p = 0.345), symptom 
variation and length of hospital stay (p = 0.433) 
between severe and non-severe patients. (Table 1). 



The fever (79%) and coughing (61%) were the most 
frequent symptoms. The mortality rate was 3%.

 The age, WBC, NLR, PLR, and CRP of severe 
patients were significantly higher compared to the 
non-severe subjects (Table 1). The elevated levels of 
NLR(CI 9.1-5.233), and C-reactive protein (CI 
0.524-0.9345) were found to be independent factors 
linked with COVID-19 progression identified by 
multivariate Cox regression. Enter elimination bina-
ry logistic regression analysis found that NLR and 
CRP were significantly linked with the risk of 
COVID-19. The predominant feature on chest radio-
graph for severe patients was diffuse lung infiltration 
while the predominant feature for non-severe 
patients was a normal appearance to peripheral lung 
involvement. Figure 2 showing results of receiver 
operating curve analysis to show optimum cut-off 
values of variables for differentiating severe from 
non-severe cases. The optimum cut-off values of 
NLR, PLR, age, WBC count, and CRP were 4.1, 191, 
51.3 years, 8.1E9/L, and 27.2 mg/L, respectively. 

Figure1:Distribution of Patient according to Severity

Figure 2: ROC

Table 1:  Comparison of Lab Investigations 

Variable Severe % (N) Non-Severe % (N) Total % (N) p-value

Age 57.34 ± 16.45 41.45 ± 14.12 52.34 ± 15.12 0.001

Gender (Male/Female) 32/26 23/19 55/45 0.432

BMI (kg/m2) 26 25 25± 3 0.532

Smoking 3 3 6 (6%) 0.125

Positive contact history 17 20 36 (36) 0.345

Co-morbidities 

No Co-morbidities 

Diabetes Mellitus

Hypertension

Ischemic Heart Disease

Others

10

27

24

10

14

7

15

11

3

5

16

42

35

13

19

0.003

Length of Hospital Stay 29.7 ± 12.2 days 28.3 ± 11.3 days 28.2 ± 12.2 days 0.433

Mortality 3 0 3 0.007

Predominant Chest X-ray
Peripheral involvement

Peripheral & Basal

Diffuse infiltration

22

15

35

25

7

2

47

22

37

0.754

WBC (Mean ±SD) 10.34 (± 3.13) 6.54 (± 3.22) 9.68 (±4.12) <0.001

Lymphocytes 0.76 (± 0.12) 1.31 (± 0.60) 1.60 (±0.45) <0.001

Neutrophils 7.56 (± 4.91) 4.23 (±0.23) 5.75 (±3.34) <0.001

NLR (Mean ±SD) 16.90 (± 15.34) 4.11 (±3.33) 6.07 (±7.23) <0.001

PLR (Mean ±SD) 257.56 (± 156.33) 101.07 (±65.11) 189.75 (±167.11) <0.001

CRP (mg/L) (Mean ±SD) 61.11 (± 47.11) 19.23 (±21.23) 45.75 (±38.34) <0.001
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DISCUSSION

 The limited studies are available regarding the 

effect of WBC, NLR, PLR and CRP on the severity 

and prognosis of COVID-19 patients. Therefore, the 

aim was to determine the effect of WBC, NLR, PLR 

and CRP on the severity and prognosis of COVID-19 

patients admitted at HDU and ICU of Jinnah hos-

pital, Lahore. The role of NLR as a biomarker is 

already proven in several inflammatory and 

immune-related conditions.16-19The NLR and PLR 

can easily be determined from serum CBC.

 The results of the present study found that 

COVID-19 males were more in number than 

COVID-19 females, this is parallel with the results 

of previously conducted studies in China and 

elsewhere which showed that COVID-19 males 
20,21were more in number than COVID-19 females.  

The mean age of selected patients was 52.34 ± 15.12 

Years, this is also parallel with the results of pre-

viously conducted studies where the mean age of 

selected COVID-19 patients was approximately 50 
20-23

years,  however, this is different from the findings 

of a previously conducted study in France, where the 

mean age of selected COVID-19 patients was appro-
24

ximately 45 years.  The results also showed that the 

majority of the patients were in the severe group 

(58%) as compared to the non-severe patients (42 

%), however, this is different from the findings of 

previously conducted studies, where a majority of 
21,25the patients were non-severe.  The fever (79%) 

and cough (61%) were the most frequent symptoms, 

this is in line with the findings of previously con-
26,27ducted studies.

 The age, WBC, NLR, PLR, and CRP of severe 

patients were significantly higher in severe subjects. 

The elevated levels of NLR and CRP were found to 

be independent factors linked with COVID-19 prog-

ression. This is in line with the results of recently 
14-16

conducted studies.  The increased levels of CRP 

and NLR in the bloodstream in severe patients can be 

linked to the instant migration and activation of T 

cells from the venous system to immune organs; this 

can also be linked to the antibody-dependent cell-

mediated reaction in response to viral attack, and due 

to the release of virus-related inflammatory factors 
15produced by vascular cells.  As the COVID-19 virus 

infect T cells of the immune system via ACE-2 

receptors and glycoprotein, this results in a decrease 

in levels of lymphocytes and inflammatory cyto-

kines, which eventually results in death and multiple 
15

organ failure via cytokine storm.

Limitations of Study

 There are several limitation of the study inclu-

ding small sample size, single-centric research, and 

need for follow-ups of these biomarkers at longer 

time periods. It is still unknown that to what extent 

and accuracy, these biomarkers would do a risk 

assessment of COVID-19 patients. Further large-

scale studies with longer follow-up periods are 

suggested.

 This study has high number of severe and criti-

cal patients because those with mild and moderate 

disease with no comorbidities were advised home 

isolation and observation.

 However, within these limitations, the result 

showed that levels of NLR and CRP were highly 

related to a course of COVID-19 illness. 

 There are great clinical implications of this 

study for third world countries like Pakistan as NLR 

can easily be determined using serum CBC using 

differential count and is a cost-effective laboratory 

investigation

CONCLUSION

 The age, WBCs and PLR were significantly 

higher in severe patients as compared to non-severe 

patients. Immune inflammatory parameters like 

NLR, PLR, and CRP were associated with the 

severity and prognosis of the disease. These may be 

rapid, cost beneficial and auspicious markers to 

assist in diagnosis, risk assessment, and predicting 

the severity of the disease. With the assistance of 

these biochemical markers, we can prioritize treat-

ment guides and stratify patients for preliminary 

management.
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Abstract

Objective: To determine the relationship between oral hygiene awareness & dental outcome & to find out the 
difference in oral health of patients visiting public & private health centers. 

Methodology: In this cross-sectional survey 1787 patients visiting public and private health facilities of 
Islamabad, Pakistan were examined for their oral health assessment using WHO Oral health assessment 
forms. Non-probability convenient sampling method was employed. The subjects aged between 16 to 60 
years were included in the study. Decayed Missing filled Teeth Index was used for caries status and 
Simplified Oral Hygiene Index was used for assessment of oral health. To determine the awareness regarding 
oral hygiene few close ended questions were asked. Patients with smoking, betel nut and alcohol 
consumption were excluded from the study. The data was entered and analyzed using SPSS version 25.

Results: In this study 1122 (62.8%) participants were male and 665 (37.2%) were female. Only 524 (46.7%) 
males and 221 (33.2%) females reported brushing their teeth twice daily. As far as dental visits were 
concerned, 471 (42.0%) males and 346 (52.0%) females reported that they never visited a dentist before. 
Overall 371 (20.8%) participants had good awareness, 802 (44.9%) had moderate and 614 (34.4%) had low 
oral hygiene awareness.

Conclusions: In general population there is average awareness level regarding oral hygiene. It is highly 
recommended to organize health education camps to educate public regarding oral hygiene. Oral hygiene 
practices among common people needs improvement.     

Key words: Oral Hygiene, Adult Patients, Public and Private Health Facilities
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Mouth is gate way to good general health. 
According to World Health survey 2017, Oral 

diseases are contributing in global disease 

burden like other non-communicable diseases 
and they are considered as a major public health 
concern due to their effect on one’s quality of 

1life.  On the other hand, dental treatment is 
expensive and in most of the countries universal 

2
health coverage facility is not available.  In such 
scenario prevention is consi-dered better rather 
cure. Research studies previously conducted in 
Pakistan revealed that the brushing/ Maswak 
usage is common among population but the 
cleaning aid like flossing and mouth wash usage 
is not practiced. Similarly, the patients prefer 

3,4
self-medication rather than visiting the dentist.

 Pakistan is a developing country and in develo-

ping countries the improving economic condition/ 
5urbanization has contribution in oral health.  Dental 

caries, periodontal disease and oral cancer are most 
6,7

common oral ailments globally.  Dental caries and 

How to cite: Shakoor A, Mehmood B, Rana S, Khan AS, Jamil Y, Sana A. Oral hygiene awareness in patients visiting public & private health 
facilities of Pakistan- a cross-sectional survey. JAIMC. 2021; 19 (1): 113-117.
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periodontal diseases lead to other oral manifesta-

tions. Literature reveals that the leading cause of 

tooth extraction in younger age was dental caries 
8,9

followed by periodontal disease.  On the other hand 

it was found that dental caries was inversely related 
10with socio-economic status.  High sugar consump-

tion, fast food intake, smoking and alcohol con-

sumption are leading causes of poor dental health. 

Research studies have shown an association between 
11

periodontal disease and obesity.  Some other studies 

have documented the contributing role of poor oral 
12 hygiene with respiratory and gastric disease.

 Many studies have been conducted to deter-

mine oral health awareness of general population. 

But these studies were simple descriptive studies. 

The current study is aimed to determine the relation-

ship between oral hygiene awareness & dental 

outcome and secondly, to find out the difference in 

oral health of patients visiting public and private 

health centers. 

METHODOLOGY

 After seeking permission from the respective 

health care centers, informed consent was obtained 

from every patient. Confidentiality of data was 

ensured. This cross-sectional survey was conducted 

from the period of March 2019 to July 2019. Total 

1787 patients visiting private and tertiary health care 

setup of Islamabad city were examined. WHO Oral 

health assessment forms were used for assessment of 

Oral hygiene status of patients. The study was con-

formed to STROBE guidelines for cross sectional 
13studies.  The data was collected on the basis of 

researcher’s convenience therefore non-probability 

convenience sampling technique was used. Both 

males and females aged between sixteen to sixty 

years were included in the study. Patients consuming 

alcohol or betel nut and smokers were excluded from 

the study.

 Patients attending Dental Outpatient depart-

ment with different oral health issues were examined 

by trained dental surgeons. Mouth mirror and explo-

rer were used for examination. No radiographs were 

taken. The assessment form comprised of different 

sections. First section contained demographic infor-

mation of patients including age, gender, occupa-

tion, ethnic background, frequency of dental visits, 

frequency of tooth brushing, use of oral hygiene aids 

like etc. In second section, dentition status was recor-

ded using Decayed, Missing, Filled teeth Index 

(DMFT). To check oral hygiene status of the 

patients, Simplified Oral Hygiene Index (OHI-S) 

was used. OHI-S Index has 2 components, Calculus 

Index-Simplified & Debris Index-Simplified. By 

summing up these 2 components, OHI-S is obtained 

for an individual. This index is interpreted as: 0 to 

1.2---good, 1.3 to 3.0---fair, and 3.0 to 6.0---poor. 

 To determine the awareness regarding oral 

hygiene following close ended questions were asked 

“how often do you brush your teeth”, “how often do 

you visit dentist”, “how do you move brushing on 

your teeth”, “do you think the only remedy for too-

thache is removing the tooth” etc. Correct response 

rate less than 50% was considered as low awareness, 

50% to 80% was considered as moderate and above 

80% was considered as good awareness. Chi square 

test was applied to determine the association bet-

ween study variable and awareness/visiting facility 

type i.e. Public or Private teaching hospital. P-value 

of less than 0.05 was considered as significant.

 Treatment need was also selected according to 

WHO intervention urgency. There were 5 categories. 

Score 0 indicated that no treatment was required for 

the patient, Code 1 was for preventive or routine 

treatment, Code 2 was assigned to those patients who 

required prompt treatment including scaling, Code 3 

was for urgent or immediate treatment need and 

Code 4 indicated referral for comprehensive evalua-

tion. 

RESULTS

 Total 1787 patients participated in this study, 

out of which, 1122 (62.8%) were males and 665 

(37.2%) were females. Mean age of the patients was 

45.18±12.26 years, ranged between 16 to 60 years. 

Among the patients 615 (34.4%) had no decayed, 
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missing or filled teeth. Mean DMFT score was 2.27± 

2.47. Regarding Oral hygiene, 597 (33.4%) partici-

pants had excellent, 470 (26.3%) had good, 479 

(26.8%) had fair and 241 (13.5%) had poor oral 

hygiene. As far as oral hygiene awareness is concer-

ned, 371 (20.8%) patients had good awareness, 802 

(44.9%) had moderate and 614 (34.4%) had low oral 

hygiene awareness. 

Figure 1: Comparison of Awareness of Oral 

Hygiene among Patients Visiting Public and Private 

Teaching Hospitals

 Among the patients visiting private teaching 

hospital 350 (34.6%) had low, 428 (42.3%) had 

moderate and 235 (23.2%) had good awareness 

level. Among the tertiary health setup visitors, 264 

(34.1%) had low, 374 (48.3%) had moderate and 136 

(17.6%) had good awareness about oral hygiene 

(Figure 1). Statistically significant difference was 

found between awareness of patients visiting public 

and private teaching hospital.  

 Among low awareness group, 68 (32.4 %) 

patients didn't require any treatment, preventive 

treatment was needed in 216 (29.6%), Prompt treat-

ment including scaling was required in 280 (37.8%), 

Immediate treatment was needed in 42(46.7%) and 8 

(47.1%) required referral for comprehensive evalua-

tion. In moderate awareness group, 91(43.3%) 

needed no treatment, 349 (47.9%) needed preventive 

treatment, 325(43.9%) needed prompt treatment 

including scaling, 32 (35.6%) required immediate 

treatment and 5(29.34%) were referred for compre-

hensive evaluation. Similarly, in patients with good 

awareness 51(24.3%) did not required any treat-

ment, 164 (22.5%) required preventive treatment, 

136 (18.4%) required prompt treatment including 

scaling, 16(17.8%) required immediate treatment 

and 4(23.5%) were referred for comprehensive 

evaluation (Figure 2). There was statistically signi-

ficant association between awareness level and 

intervention urgency.

Figure 2: Comparison of Intervention Urgency 

Regarding Awareness Level of Patients 

 It was observed in the present study that public 

health facility was visited more by male patients as 

compared to females. Regarding brushing frequen-

cy, 524 (46.7%) males and 221(33.2%) females 

reported brushing their teeth twice daily. Similarly, 

471(42.0%) males and 346(52.0%) females reported 

that they never visited a dentist before. Among 

patients visiting Private teaching hospitals, 946 (93.4 

%) had no signs of dental injury as compared to 

patients visiting public hospital 753 (97.4%). The 

difference was statically significant (p-value <0.001) 

(Table 1). 

 Similarly, among patients visiting private hospi-

tal, 130 (12.8%) required no dental treatment as 

compared to 80 (10.3%) patients visiting public 

hospital. The difference in frequency of public and 

private patients regarding urgency of treatment was 

statistically significant (p-value <0.001). In present 

study, patients visiting hospital facility were statis-

tically significantly and association was found with 

Dentist Visit, Brushing Frequency, Trauma and 

Intervention Urgency (Table 1)

DISCUSSION

 In our study the awareness level of general 



Table 1:  Comparison of Study Variables Regarding Patients Visiting Public or Private Health Facility

Group
Total p-value

Private Public

Gender
Male 564(55.7%) 558(72.1%) 1122(62.8%)

<0.001*
Female 449(44.3%) 216(27.9%) 665(37.2%)

Dentist Visit

Never 398(39.3%) 419(54.1%) 817(45.7%)

<0.001*
0-6 125(12.3%) 79(10.2%) 204(11.4%)

7-12 216(21.3%) 125(16.1%) 341(19.1%)

Once in 2 years 274(27.0%) 151(19.5%) 425(23.8%)

Brushing 
Frequency

Once a day 602(59.4%) 402(51.9%) 1004(56.2%)

0.015*
Twice a day 388(38.3%) 357(46.1%) 745(41.7%)

More than once a day 20(2.0%) 13(1.7%) 33(1.8%)

Occasionally 3(0.3%) 2(0.3%) 5(0.3%)

Trauma

No sign of injury 946(93.4%) 753(97.4%) 1699(95.1%)

<0.001*

Treated injury 13(1.3%) 6(0.8%) 19(1.1%)

Enamel fracture only 30(3.0%) 12(1.6%) 42(2.4%)

Enamel and dentine fracture 19(1.9%) 1(0.1%) 20(1.1%)

Pulpal involvement 4(0.4%) 0(0.0%) 4(0.2%)

Missing tooth due to trauma 0(0.0%) 1(0.1%) 1(0.1%)

Other damage 1(0.1%) 0(0.0%) 1(0.1%)

Intervention 
Urgency

No treatment needed 130(12.8%) 80(10.3%) 210(11.8%)

<0.001*

Preventive treatment needed 366(36.1%) 363(46.9%) 729(40.8%)

Prompt treatment including scaling 440(43.4%) 301(38.9%) 741(41.5%)

Immediate treatment needed 65(6.4%) 25(3.2%) 90(5.0%)

Referred for comprehensive evaluation 12(1.2%) 5(0.6%) 17(1.0%)
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population was below average. To keep oral hygiene 

good, proper brushing and cleaning aid like mouth 

wash and floss are required. These are simple but 

very effective things. There is a great need of impro-

ving oral hygiene of general public by awareness 

through workshops, seminars and television adver-
14 

tisement.

 In our study similar to previous studies brushing 

frequency was high. Most of the patients reported 

brushing their teeth twice a day. But the issue was 

inappropriate brushing pattern. Most of the patients 
4,15

brush in the circular pattern.  A recently study has 

reported an association between flossing and late 
16decay of tooth.  Research revealed that use of clea-

ning aids like tooth pick, floss or mouthwash was 
3 very little.

 There are many factors contributing in dental 

health. A local study found that tooth loss is more 
17

frequent in diabetic patients than normal people.  In 

our study the frequency of decayed tooth was high 

but history of diabetes was not observed. It’s been 

observed that the patients aged between 20 to 40 

years were more prone to dental anomalies. Patients 

of this age group must be focused for oral hygiene 
18

awareness.  A previous study reveals that molar teeth 

were frequently extracted in our population aged 

below 40 years. The leading cause of these proce-

dures was dental caries followed by periodontal 
8,9

diseases.  There are certain behavioral factors that 

have proportional effect on oral hygiene like alcohol 

or smoking habits that reverse the effect of brushing 
19

and mouthwash usage.  Hence it is determined from 

the study that there is immense need of awareness 

regarding oral hygiene and eating habits in our 

population.    

CONCLUSIONS

 In current study, awareness regarding oral 

health was lacking in majority of patients. The main 

reason is not considering the dental visits as pre-

ventive behavior. Dental visits depend mostly on 

patient’s treatment need. There is a dire need to edu-
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cate general public regarding proper dental care and 

prevention of major oral health problems through 

community outreach programmes and usage of mass 

media. It is suggested that oral health education 

should be incorporated into curriculum of students at 

an early stages of life. 
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Anxiety is a natural reaction arising in response 

to entering a different environment, such as an 

operating theatre. The role of sedation is important in 

such scenarios as the pregnant woman’s anxiety and 
1

preoperative stress are intense.  While sedation has a 

wide sphere of use in today’s regional anaesthesia 

procedures, its probable depressant effect on the new 

born in Caesarean section operation explains its rare 

or non-existent employment.

 Midazolam is the benzodiazepine most 

commonly used for sedation, since it produces a 

faster onset , more complete amnesia, less pain on 

injection, and improved awakening when compared 

with diazepam. Midazolam possesses a relatively 

high volume of distribution (V ) compared with d

other benzodiazepines because of its lipophilicity. 

The V  is greatly amplified in obese patients, resul-d

ting in an increased half-life from 2.7 hours to 8.4 

hours. Midazolam is cleared by hepatic hydroxyla-

tion to 1-hydroxymidazolam (elicits about 10% of 

the pharmacologic activity as parent compound). In 

comparison, diazepam has an extremely long half-

life (0.8-2.25 d) that is markedly increased in obese 

Abstract

Objective: To compare mean anxiety scores in obstetric patients undergoing caesarean section, which are 
pre-medicated with midazolam versus normal saline (as placebo). It was a randomized controlled trial, 
conducted in the Department of Anesthesiology, Shalamar Hospital, Lahore, from 15th September, 2017 to 
14th March, 2018.

Methodology: A total of 100 patients of ages between 18 and 40 years indicated for caesarean section were 
included. Patients with hypertension, antepartum haemorrhage and congenital malformations and 
contraindicated for regional anaesthesia were excluded. The patients were randomized to receive either 
intravenous premedication with 0.025 mg/ kg midazolam (group M, n = 50) or an equal quantity of Normal 
Saline (group S, n = 50). The Amsterdam Preoperative Anxiety and Information Scale (APAIS) was used for 
the objective analysis of anxiety in all patients.

Results: The mean age of patients in group M was 28.38 ± 6.50 years and in group B was 27.84 ± 5.83 years. 
The mean weight of patients in group M was 63.44 ± 9.18 kg and in group S was 62.90 ± 9.16 kg. In this study, 
mean anxiety score was 8.92 ± 2.62 for midazolam group as compared to 17.38 ± 3.28 of saline group with a p 
value of 0.0001.

Conclusion: This study concluded that mean anxiety scores is less in obstetric patients, scheduled for 
elective caesarean section under regional anaesthesia technique, who were administered sedation using 
midazolam as compared to those receiving normal saline.

Key Words: caesarean section, midazolam, anxiety score.
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or elderly patients (3.9 d and 3.29 d, respectively). 

Additionally, its active metabolites have long half-

lives (i.e. N -desmethyldiazepam[1.6-4.2 d]; nordia-
2

zepam [about 8 d]).

 While there are several studies concerning the 

use of midazolam in regional anaesthesia, the num-

ber of studies regarding its use in Caesarean section 

is limited. Although it crosses the placental barrier, 

in small doses, it does not cause any adverse effects 
2,3in the neonate.  The preoperative stress response 

leads to vasoconstriction in the uterine arteries and 
4

may cause fetal distress.  Many researchers have 

reported that increased preoperative anxiety means 

the use of more peri-operative as well as postope-
5

rative analgesia and longer hospitalization.

 In a study by Senel AC et al, patients under-

going caesarean section under regional anaesthesia, 

who received midazolam 0.025 mg/kg as premedi-

cation had significantly low anxiety scores (p = 

0.0001) and the new born Apgar scores were not 

reported to differ between the group administered 

the midazolam and the control group (p>0.05).The 

baseline anxiety scores in both groups were compar-

able i.e. 18.24 ± 4.23 and 17.84 ± 3.77 with a p value 

of 0.725. However, anxiety scores were lower in the 

group after premedication with midazolam i.e. 10.84 

± 3.51 as compared to 15.00 ± 3.29 in the control 

group with a significant p value of 0.0001. Also the 

APGAR score at 5th minute after birth was 9.12 ± 

0.58 and 9.16 ± 0.73 in both groups with a p value of 

0.83.6

 In another prospective randomized controlled 

trial, mothers pre-medicated with low doses of mida-

zolam showed a lower level of preoperative anxiety 

and a higher degree of postoperative satisfaction 

than the control group. The preoperative anxiety 

scores of two groups before any premedication were 

17.10±3.19 and 16.81±2.60 with a p value of 0.618. 

After premedication, anxiety score was11.98±1.99 

for midazolam group as compared to 14.15±2.11 of 

control group with a p value of 0. The APGAR scores 

5 minutes after birth were 9 in both groups. No 

significant differences were found between the two 

groups regarding the Apgar scores of the new born 

and the pH, PaCO , PaO , and base deficit in the 2 2

7umbilical arterial samples (p>0.05).

 This study was intended to compare anxiety 

scores in obstetric patients scheduled for elective 

Caesarean section under regional anaesthesia tech-

nique, in groups administered sedation using mida-

zolam or without sedation. This will help us to imp-

rove our practice and will update local guidelines as 

well.

METHODOLOGY

 After approval of hospital ethics committee, 

100 patients were included in the study through 

operational theatre of obstetrics and gynaecology at 

Shalamar hospital, Lahore. After taking informed 

written consent from the participant cases, demogra-

phics were noted (name, age, weight). Patients of 

ages between 18 and 40 years scheduled for Caesa-

rean section with ASA physical status I & II were 

included in the study. Patients with Systemic prob-

lems e.g.hypertension (BP>140/90mmhg), Diabetes 

mellitus (BSR>186mg/dL), obstetric complications 

such as antepartum haemorrhage and cases con-

traindicated for regional anesthesia or refusing a 

regional anaesthetic technique were excluded from 

the study. The patients were randomized to receive 

either intravenous premedication with 0.025 mg/ kg 

midazolam (group M, n = 50) or an equal quantity of 

Normal Saline (group S, n = 50) in the operating 

room before surgery by coin tossing method. All 

patients were booked on a morning list, instructed 

for the same preoperative fasting protocol and were 

educated as to how to complete the questionnaires 

required for the study. On arrival of the patients to the 

operation theatre, routine monitoring (electrocardio-

graphy, pulse oximetery, and a non-invasive blood 

pressure cuff) were applied, and venous access 

established for the infusion of lactated Ringer's 

solution.

 After the institution of spinal anaesthesia, group 

(M) was given intravenous premedication with 

midazolam (0.025 mg/kg) in 2 mL solution, whereas 



group (S) was given an equal quantity of normal 

saline. Same anaesthesia personnel administered the 

medication to either group. The Amsterdam Pre-

operative Anxiety and Information Scale (APAIS) 

was used for the objective analysis of anxiety in all 

patients. It consisted of six questions receiving a 

score between one (none) and five (most), with a total 

score of 30, investigating patient’s concerns and 

anxiety. It is short, reliable, and easy to administer. 

APAIS was applied twice by the same anaesthesia 

assistant to all patients in the operating theatre before 

and after the completion of surgery. All spinal blocks 

were performed by the researcher himself. For spinal 

anaesthesia, 12 mg of intrathecal hyperbaric bupiva-

caine (0.75%) was injected using a 25-gauge spinal 

needle with patients in the sitting position at the L 3/4 

interspace, under strict aseptic precautions. Partu-

rient were then immediately placed in the tilted 

supine position. The level of sensory block was 

determined with cold and pinprick tests. Oxygen by 

nasal cannula (2 L/min) was applied to all patients. 

Urinary catheterization was performed, and surgery 

was started when a sufficient level of sensory block 

(T4) is achieved. Following spinal anaesthesia, sys-

tolic arterial blood pressure was maintained above 90 

mmHg. Cases falling below this level were given 10-

50 ug intravenous boluses of phenylephrine. Anxiety 

scores was recorded just before and after the surgery 

(as per operational definition). After completion of 

surgery, patients were kept in the recovery room for 1 

hour and then shifted to the ward when they fulfil 

criteria.

 Data were entered and analysed into SPSS 

version 21. Quantitative variables such as age and 

weight were presented as mean and standard devia-

tion. Both groups were compared for anxiety score 

by applying independent t test with p value ≤0.05 as 

significant. Data were stratified for age, weight to 

address effect modifiers. Post-stratification indepen-

dent sample ‘t’ test was applied with p-value ≤0.05 as 

significant.

RESULTS

 Age range in this study was from 18 to 40 years 

with mean age of 28.13 ± 6.12 years. The mean age 

of patients in group M was 28.38 ± 6.50 years and in 

group B was 27.84 ± 5.83 years. Majority of the 

patients 60 (60.0%) were between 18 to 20 years of 

age as shown in Table I.  The mean weight of patients 

in group M was 63.44 ± 9.18 kg and in group S was 

62.90 ± 9.16 kg (Table II).

 The mean anxiety score was 8.92 ± 2.62 for 

midazolam group as compared to 17.38 ± 3.28 of 

saline group with a p value of 0.0001 as shown in 

Figure I.

Figure I: Mean Anxiety Scores in Obstetric Patients 

Undergoing Caesarean Section in both Groups

DISCUSSION

 Patients scheduled for surgery experience var-

ying levels of anxiety, due to different factors like, 
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Table 1:  Age Distribution for Both Groups (n=100)

Age 

(years)

Group M 

(n=50)

Group S 

(n=50)

Total 

(n=100)

No. of 

patients

%age No. of 

patients

%age No. of 

patients

%age

18-30 28 56.0 32 64.0 60 60.0

31-40 22 44.0 18 36.0 40 40.0

Mean±SD 28.38 ± 6.50 27.84 ± 5.83 28.13 ± 6.12

 P-value = 0.0001 which is statistically significant
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cultural diversity, type of surgery, previous anaes-
8,9thesia experience, and preoperative information.  

Previous studies have reported anxiety of being 

awake during surgery as one of the most common 
10,11reasons for choosing general anaesthesia (GA),  

but whether higher level of preoperative anxiety 

influences patient's decision to refuse regional 

anaesthesia (RA) needs to be determined. Literature 

has reported a higher level of preoperative anxiety in 

obstetric patients compared to general surgical 
12,13population.  Caesarean section (CS) is one of the 

most common surgical procedures performed on 

obstetric patients, and regional anaesthesia is the 

preferred technique of anaesthesia in terms of risk 

and benefits for both mother and fetus. In modern 

obstetric anaesthesia practice, percentage use of 

regional anaesthesia for Caesarean section has 
14

become a marker of quality . Like all surgical 

patients, obstetric patients also feel operative stress 

and anxiety. This can be prevented by giving patients 

detailed information about their operation and with 

preoperative pharmacological medications. Because 

of depressive effects of sedatives on new born, phar-

macological medications are omitted, especially in 

obstetric patients. The literature contains few studies 

concerning preoperative midazolam use in caesa-
15rean section patients.

 I have conducted this study to compare mean 

anxiety scores in obstetric patients undergoing cae-

sarean section, which were pre-medicated with 

midazolam versus normal saline (as placebo). Age 

range in this study was from 18 to 40 years with 

mean age of 28.13 ± 6.12 years. The mean age of 

patients in group M was 28.38 ± 6.50 years and in 

group B was 27.84 ± 5.83 years. Majority of the 

patients 60 (60.0%) were between 18 to 20 years of 

age. In this study, mean anxiety score was 8.92 ± 

2.62 for midazolam group as compared to 17.38 ± 

3.28 of saline group with a p value of 0.0001. In a 

study by Senel AC et al, patients undergoing caesa-

rean section under regional anaesthesia, who recei-

ved midazolam 0.025 mg/kg as premedication had 

significantly low anxiety scores (p=0.0001) and the 

new born Apgar scores were not reported to differ 

between the group administered the midazolam and 

the control group (p>0.05). The baseline anxiety 

scores in both groups were comparable i.e. 18.24 ± 

4.23 and 17.84 ± 3.77 with a p value of 0.725. How-

ever, anxiety scores were lower in the group after 

premedication with midazolam i.e. 10.84 ± 3.51 as 

compared to 15.00 ± 3.29 in the control group with a 
6

significant p value of 0.0001.

 Premedication to facilitate neuraxial blockade 

remains the rare exception in pregnant patients, 

based on concerns about potential untoward effects 

of fetal drug exposure. In fact, in the 1960’s several 

case reports described decreased motor tone in 

infants born to mothers who had been treated with 
12

diazepam during their pregnancy.  Another reason 

for the relative infrequent use of benzodiazepines 

during pregnancy is probably related to their puta-

tive association with facial malformations in animals 

when given during the teratogenic period of preg-

nancy, although, in a recent review, the alleged asso-

ciation of benzodiazepine use during pregnancy with 

facial malformations has been completely dismi-
16,17ssed.  Therefore, women in some cases may 

endure a great deal of anxiety and discomfort when 

undergoing placement of a spinal or epidural block 

for Caesarean delivery.

 In another prospective randomized controlled 

trial, mothers pre-medicated with low doses of mida-

zolam showed a lower level of preoperative anxiety 

and a higher degree of postoperative satisfaction 

than the control group. The preoperative anxiety 

scores of two groups before any premedication were 

17.10±3.19 and 16.81±2.60 with a p value of 0.618. 

After premedication, anxiety score was11.98±1.99 

Weight (kg)

Group M 

(n=50)

Group S 

(n=50)

Total 

(n=100)

No. of 

patients
%age

No. of 

patients
%age

No. of 

patients

%age

≤60� 21 42.0 23 46.0 44 44.0

>60 29 58.0 27 54.0 56 56.0

Mean±SD 63.44 ± 9.18 62.90 ± 9.16 63.13 ± 9.17

Table 2:  Weight for both groups (n=100).
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for midazolam group as compared to 14.15±2.11 of 

control group with a p value of 0.  Sun GC et al., 

studied the effects of two diffe-rent doses of 

midazolam premedication on age and gender. In this 

study the dosage of intravenous mida-zolam chosen 

were 0.02 and 0.06 mg/kg midazolam. They 

concluded that midazolam is effective for producing 

sedation and anxiolytic effect at a dose of 0.02 

mg/kg, with minimal effects on cardio-respira-tory 
18system and oxygen saturation to patients.  In a 

placebo controlled trial comparing the effects of 

0.025 mg/kg midazolam with saline in patients 

undergoing caesarean section, it was found that 

anxiety scores were lower in mothers receiving 

intravenous midazolam. These findings were similar 

to our findings where midazolam premedication 
19considerably reduced the anxiety scores.

CONCLUSION
 We concluded that mean anxiety score is less in 
obstetric patients, scheduled for elective cesarean 
section under regional anesthesia technique, who are 
administered sedation using midazolam as compa-
red to those receiving normal saline. So, we reco-
mmend that premedication with midazolam in 
patients undergoing cesarean section should be used 
routinely in our general practice for preventing 
anxiety.
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Shisha is becoming an increasingly popular 

method of tobacco use worldwide. Originating 

thin India in the 15  century, shisha smoking spread to 

the Eastern Mediterranean region, the trend setting in 

th
the Ottoman Empire and Egypt by the 16  century. 

thInitially being prevalent in the male gender, in the 19  

century, the practice of shisha smoking also started 

spreading amongst women in the Middle East. 

 Now, its use has gradually increased in Europe 

and USA. Known by different names such as 

‘hubble-bubble’, ‘hookah’, ‘goza’, or ‘narghile’ in 

different cultures, shisha or the water-pipe has 

become a fashion and is used in social settings like 

cafes and restaurants, in addition to being used by 

urban youth, young professionals, college and 
2,3

university stu-dents.  It has also been reported that 

shisha smoking is prevalent in medical colleges of 

Pakistan.

Abstract

Background :Shisha Smoking has become increasingly popular among the urban youth population. 22.7% 
medical students smoke shisha with the number increasing at an alarming rate. Understanding perceptions 
and factors behind the rise in the prevalence of shisha smoking is important for the development of prevention 
strategies and policies.

Objective: To assess the perception and practices of shisha smoking among medical students. 
Subjects and Methods:

Methodology: It was a cross sectional study conducted from February to May 2019 at Allama Iqbal Medical 
College, Lahore. 307 medical students fulfilling the inclusion criteria were included in our study. All students 
voluntarily opted to fill the questionnaire. Every student was given a structured questionnaire, strategically 
divided into parts pertaining to knowledge, attitude and practices linked to shisha smoking. Data was entered 
and analyzed in SPSS v25.0. Mean and SD were calculated for numerical variables such as age. Frequency 
and percentages were calculated for nominal variables like gender, cigarette smoking status, perception and 
practices. 

Results: 50.2% were males and 49.8% were females. Mean agewas 20.9 +0.898 years. 97.0% males and 
94.0% females had heard about Shisha smoking with 80.5% males getting information from friends, and 
13.0% from social media as compared to females whereby 51.0% got information about Shisha from friends 
and 37.3% from social Media, the differences being statistically significant on a Chi Square Test (p<0.05). 
16.2% of the male shisha smokers started smoking out of curiosity, 6.5% due to peer pressure, and 4.5% due 
to anxiety/stress. For females, 6.5% started due to curiosity, 2.0% due to peer pressure, and 2.0% due to 
anxiety/stress. (p<0.05).

Conclusion: The rates and prevalence of Shisha smoking in medical students is considerably high. Males 
have significantly higher rates of shisha smoking as compared to female medical students.

Keywords: Perception, shisha, smoking, medical students
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 Although multiple health hazards have been 

linked to shisha smoking, the population at large has 

not yet fully understood the associated risks, and 

therefore a common misconception prevails in the 

society that water-pipe is relatively less hazardous 
2than smoking tobacco cigarettes.  This erroneous 

perception is also prevalent in the Pakistani society, 

mainly due to the purported filtering effect of water 
4through which the smoke passes before it is inhaled.  

Shisha has now emerged as a global public health 

concern and has been described as the ‘emerging 

deadly trend’. Water-pipe smoking has been signi-

ficantly linked with similar diseases attributable to 

cigarette smoking and even more. It is projected that 

the attributable mortality due to tobacco smoking 
4

will increase from 3 million deaths in 1990 to 8.  
5

million deaths in 2020.  The aerosol of shisha smoke 

is reported to contain high concentrations of carbon 

monoxide, nicotine, tar, and heavy metals at concen-

trations which are as high as or even higher than 

those among the cigarette smokers and which are 
5

highly toxic to the human body.  Furthermore, the 

practice of water-pipe smoking is also a source of 

spreading infections such as tuberculosis, mononu-

cleosis, viruses and bacteria when the mouth piece is 

shared. Other factors which drastically increase its 

association with pulmonary, gastrointestinal, cardio-

vascular and hematological disorders include the 

fact that it is smoked over coal which has a cumu-

lative effect on the already present toxins and that a 

shisha smoker inhales up to 200 times more smoke in 
6

a single session as compared to cigarette smokers.  

In the USA, this behavior has been rapidly growing, 

especially among young college students. 

 Convenience sample surveys have suggested 

30-day college water-pipe tobacco smoking rates as 

high as 15-20% and a college based random sample 

survey found a 30-day use rate of 9.5%, a one-year 
7

use rate of 30.6% and an ever use rate of 40.5%.  

With this being said, none of the few studies conduc-

ted in Pakistan on smoking habits has explicitly 

discussed the behavioral aspects, knowledge and 

attitudes of medical students towards shisha 

smoking. 

 Our research will, therefore, offer a new, much 

awaited insight into the perceptions and practices of 

medical students towards shisha smoking, supported 

by accurate and relevant statistical data

METHODOLOGY

 Three hundred and seven medical students 

fulfilling the inclusion criteria were included in the 

study. After informed consent and approval from 

ethical community of Allama Iqbal Medical College 

a detailed demogra-phic information was collected 

and each student was given a structured 

questionnaire strategically divi-ded in parts to 

collect relevant information. Data was entered and 

analyzed in SPSS version 25. Mean and Standard 

Deviation were calculated Mean and SD were 

calculated for numerical variables such as Subject 

Age and year of study. Frequency and per-centages 

were calculated for nominal variables like Gender 

and Cigarette Smoking Status of the Subject. Cross 

Tabulation was done for Shisha smoking status of 

the subject and his/her siblings and parents.

RESULTS

A total of 307 medical students of Allama Iqbal 

Medical College were taken from all classes, who 

fulfilled our inclusion criteria. All the students were 

willing and cooperative for partici-pation in 

research. Of these 307 students, 50.2% were male 

and 49.8% were female. The mean age of 

participants was 20.92 with a standard deviation of 

1.898, with 88.9% of the participants falling below 

the age of 23 years. Of the participants, 20.2% were 
st nd rdfrom 1  year, 19.9% from 2  Year, 19.5% from 3  

th
Year, 20.8% from 4  Year, and 19.5% from Final 

Year. Out of the total participants, 45.9% had the 

residential status of a Day scholar, while 54.1% lived 

as hostelites. (Table 1).95.1% of the participants 

were found to have prior knowledge of Shisha 

Smoking/Hubble Bubble, with 65.8% getting the 

knowledge from friends and 25.1% from social 

media. A surprising 38.1% subjects consider it less 
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hazardous than cigarette smoking and 22.8% believe 

that Shisha smoking is culturally acceptable. The 

cross tabulation analysis showed that the difference 

in the source of information between male and 
2

female subjects is statistically significant with an X  

value (0.000). A similar result from the cross tabula-

tion analysis shows that the difference in the res-

ponse upon insistence is significant between the two 
2genders of the study subjects X  value (0.007)

 The analysis of questionnaires for practices of 

study subjects about Shisha Smoking, 21.8% of the 

subjects had smoked Shisha at least once. An 

astonishing 47.4% of the study subjects had at least 

one friend who smoked Shisha. 13.1% of the sub-

jects used tobacco products other than Shisha. The 

cross tabulation analysis showed that the difference 

in starting age of Shisha smoking is statistically 
2significant between male and female subjects X  

value (0.000). Further cross tabulation analysis 

revealed that the difference in use of other tobacco 

products is statistically significant between male and 
2

female subjects with an X  value (0.001).

DISCUSSION

 The main purpose of the study was to find out 

the prevalence, perception and practices of Shisha 

Smoking among the medical students. As per our 

study, marked variation in perception and practices 

regarding Shisha Smoking was observed by gender. 

Our findings of male predominance in Shisha smo-

king rates correspond to previous similar studies, 

with our study finding that 31.8% of Shisha smokers 
4,9were males and 11.8% were females.  This may be 

due to the cultural taboo associated with female 

Shisha smoking. 

 About 18.8% of the respondents were of the age 

group 17-20, this finding is in consistence with a 

similar study conducted among medical and dental 

students in Karachi, which found 32.8% of respon-
4dents to be of 17-18 years of age.  In our study, we 

found that the most common reason for the initiation 

of Shisha Smoking was curiosity (11.4%), followed 

by peer pressure (4.2%), anxiety/stress (3.3%) and 

others (4.6%). These findings are in line with similar 
2,5,8,10

studies.  

 Our study found out that the major source of 

information about Shisha Smoking in study subjects 

Table 1:  Demographic Profile of Subjects

Variables n= Frequency Percent

Age Mean=20.92 SD1=.898 Min= 19 Max= 30

< 23 years 273 88.9

> 23 years 34 11.1

Gender

Male 154 50.2

Female 153 49.8

Year of Study

First Year 62 20.2

Second Year 61 19.9

Third Year 60 19.5

Fourth Year 64 20.8

Final Year 60 19.5

Father Education

Primary 43 14.0

Secondary 38 12.4

Tertiary 226 73.6

Mother Education

Primary 53 17.3

Secondary 70 22.8

Tertiary 184 59.9



PERCEPTIONS AND PRACTICES OF MEDICAL STUDENTS TOWARDS SHISHA SMOKING

127 JAIMCVol. 19 No. 1  Jan - March 2021

is friends (65.8%) followed by social media (25.1%) 

and print media (2.3%). The female participants 

were found to have gained more information from 

social media while the male participants were found 

to have gained more information from friends. This 

can be explained by the fact that Shisha Smoking is 
4,9

more prevalent in males as indicated by.  Overall, 

22.1% of the respondents were open to Shisha Smo-

king upon insistence by friends and family, with 

males being more open (28.6%) as compared to 

females (15.7%), and the differences being statis-
2tically significant with X  value (0.007). 

 A study in Kigali, Rwanda found that 43.1% of 
5,11the subjects had Shisha Smoker friend(s).  This 

value is comparable to the value obtained in our 

study, which is 47.4%. Our study found out that 

significantly more males (69.5%) had friends who 

were Shisha Smokers relative to females (24.7%) 

with differences achieving statistical significance 
2with X  value (0.000). This can be explained in part 

to the overall high prevalence of Shish smoking in 

adult males and the habit of group Shisha Smoking 

in males. This is again related to the cafes and restau-

rants offering Shisha to the youth, which again signi-

fies the increasing trend and hence the cultural 

acceptance of Shisha Smoking in the society espe-

cially the young adult age group. 

 As per our study, 13.1% of the respondents used 

other tobacco products, in addition to Shisha Smo-

king. This is supported by another study conducted 
4in Karachi, Pakistan.  Males (20.1%) were more 

likely to use other tobacco products as compared to 

females (6.0%) with the difference achieving statis-
2

tical significance with X  value (0.001). The high 

rates of tobacco smoking in addition to Shisha Smo-

king can be traced back to the cheap and easy avail-

ability to tobacco in Pakistan. Males report higher 

tobacco usage rates because of social acceptability 

and trend. 

 A study found out that 38.1% of the participants 

believed that Shisha Smoking is less harmful than 

cigarette smoking. This result is in congruence with 

a study conducted in Syria which found out that 

13
30.0% of the participants were of a similar view.  

This perception rests on the fact that the majority 

believes that Shisha Smoking is not harmful as the 
1,4

smoke gets filtered in the water mechanism.  

 In response to the question of quitting Shisha 

Smoking in the future, 16.9% of the participants 

were found out to have no intention of doing so. 

Among these participants, the male population was 

almost double (22.7%) relative to the female popu-

lation (11.1%). This trend is not surprising and may 

be due to group Shisha Smoking in males and the 

general acceptance of Shisha Smoking in the male 

population. Shisha contains nicotine and other che-

micals which make it addictive, and hence the longer 
3

you smoke the less likely you are to quit.  This is also 

proven by our study which clearly indicates that 

around 70% of the respondents believe that Shisha 

Smoking is addictive. 

 Around 20% of the study subjects had thought 

of starting Shisha Smoking in the future, with 27.3% 

of them being males and 11.9% being females, 
2

which again is statistically significant with X  value 

(0.001). This can be explained by the fact that there is 

more acceptance of Shisha Smoking in male popu-

lation, but also highlights the fact that an increasing 

trend is seen in the female population, as shown by a 
12study in Kuwait.  
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1. The short questionnaire prevented in depth 

exploration of attitudes and behaviors about 

Shisha Smoking.
2. Because the data was self-reported, so recall 

bias and response bias may have tampered the 
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results.
3. The findings of the study were based in Allama 

Iqbal Medical College only and therefore may 
not represent the perceptions and practices of 
Shisha Smoking among medical students in 
general.

CONCLUSION

 The trend of Shisha Smoking is increasing at an 

alarming rate with male medical students more 

prone to smoke, pick up Shisha Smoking and less 

likely to quit as compared to female smokers. 

 Curiosity seems to be the most important factor 

compelling the students to initiate Shisha Smoking 

which is in line with the trend seen in general popu-

lation. Shisha Smoking seems to be an upgraded, 

trendy variant of tobacco smoking since a significant 

percentage of Shisha Smokers also use other tobacco 

products. This signifies that the widespread preva-

lence of Shisha Smoking is part of a general trend of 

tobacco smoking in Pakistan. Shisha Smoking prac-

tices seem to be influenced by peer pressure and 

group trends, since most smokers report having 

friends who also smoke. 

Recommendations

 The aforementioned conclusions warrant 

increased on campus Shisha surveillance, awareness 

drives to discourage the use of Shisha Smoking. A 

comprehensive anti-smoking policy for medical 

colleges and medical students is required for a long 

term solution to be achieved. Furthermore, additio-

nal research into Shisha Smoking paradigms is 

necessary to address the issue.

Conflicts of Interest: None

Funding Sources: None

REFERENCES
1. Aljarrah K, Ababneh ZQ, Al-Delaimy WK. 

Perceptions of hookah smoking: harmfulness: Pre-
dictors and Characteristics among current hookah 
users. Tobacco Induced Diseases Journal 2009; 
5(16): 1-7 doi: 10.1186/1617-9625-5-16

2. Kumar A, Mahmud M, Hussain N, Abdul Nabi Z, 
Shah B, Rizvi N. Knowledge and Behavior of 

Physicians and Surgeons regarding Shisha Smo-
king. British Journal of Medicine and Medical 
Research 2016; 13(11): 1-12 doi: 10.9734/BJMMR/ 
2016/24258

3. Wong LP, Alias H, Agha Muhammadi N, Agha 
Zadeh S, CheeWai Hoe V. Shisha Smoking Prac-
tices, Use Reasons, Attitudes, Health Effects and 
Intentions to Quit among Shisha Smokers in Malay-
sia. Int J Environ Res Public Health 2016; 13(7): 1-
17 doi: 10.3390/ijerph13070726 

4. Khan N, Siddiqui MU, Padhiar AA, Hashmi SA, 
Fatima S, Muzaffar S. Prevalence, Knowledge, 
Attitude and Practice of Shisha Smoking among 
Medical and Dental Students of Karachi, Pakistan. 
JDUHS 2008; 2(1): 3-10

5. Omotehinwa OJ, Japheths O, Damascene IJ, Habtu 
M. Shisha Use among Students in Private University 
in Kigali City, Rwanda: Prevalence and associated 
factors. BMC Public Health 2018; 18(713): 2-10 
doi: 10.1186/s12889-018-5596-1

6. Sameer-ur-Rehman, Sadiq MA, Parekh MA, 
Zubairi AS, Frossard PM, Khan JA. Cross Sectional 
Study Identifying forms of Tobacco Use by Shisha 
Smokers in Pakistan, JPMA 2012; 62(2): 192-195

7. Primack BA, Walsh M, Bryce C, Eissenberg T. 
Water-Pipe Tobacco smoking among middle and 
high school students in Arizona.  Pediatrics Journal 
2009;123(2):282-288 doi:10.1542/peds.2008-1663

8. Al Zabadi H, Musmar H, Hassouna A, Shtaiwi D. 
Cigarettes and water pipe smoking prevalence, 
knowledge and attitudes among the Palestinian 
physicians in the West Bank. Tobacco Use Insights 
2018; 11: 1-11 doi: 10.1177/1179173X18813369

9. Balogh E, Faubl N, Riemenschneider H, Balazs P, 
Bergmann A, Cseh K et al. Cigarette, Water pipe and 
e-cigarette use among an International sample of 
Medical Students. Cross Sectional Multicenter Study 
in Germany and Hungary. BMC Public Health 2018; 
18(591): 2-10 doi: 10.1186/s12889-018-5494-6

10. Jawaid A, Zafar AM, Rehman TU, Nazir MR, 
Ghafoor ZA, Afzal O, et al. Knowledge, Attitude 
and Practice of University Students regarding water-
pipe smoking in Pakistan. INT J Tuberc Lung Dis. 
2008; 12(9): 1077-84

11. Zavery A, Qureshi F, Riaz A, Pervez F, Iqbal N, 
Khan JA. Water pipe (Shisha) use and legislation 
awareness against Shisha smoking among medical 
students: A study from Karach, Pakistan. J 
Community Health 2017; 42(3): 461-5

12. Mohammed H, Newman I, Tayeh R. Sheesha 
Smoking among a sample of Future teachers in 
Kuwait. Med MJ 2006; 38(2): 107-13

13. Almerie MQ, Matar HE, Salam N, Morad A, 
Abdulaal M, Koudsi A, et al. Cigarettes and 
Waterpipe smoking among Medical Students in 
Syria: a cross sectional study. Int J Tuberc Lung Dis 
2008; 12: 1085-91



Neonatal hyperbilirubinemia is very prevalent. Newborns mostly develop an unconjugated serum 

bilirubin level of >30µmol/L during the first seven 
1

days of life i.e., the first week of life.  It affects 60% 
2-3of term and 80% of preterm infants.  Photo-therapy 

3is the main stay of treatment of neonatal jaundice.  It 

is the primary treatment in neonates with 

unconjugated hyperbilirubinemia. This thera-peutic 

principle was discovered rather adventi-tiously, 

coincidentally and fortuitously in England in the 

1950s and is now arguably the most common, 

feasible, widely accepted method of therapy of any 
5

kind used in newborns.

 One randomized trial showed that the mean 

reduction was 7.67+0.5mg/dl with continuous pho-

totherapy and 7.03+0.03mg/dl with intermittent 

Abstract

Background: When skin is exposed to light, it hastens the excretion of bilirubin, the rate of photolysis is 
accelerated. On this note, continuous phototherapy should be more productive and proficient than the 
intermittent one. Nevertheless, efficacy of phototherapy is dependent upon the preliminary initial 
concentration of bilirubin. Henceforth, as the bilirubin concentration decreases the efficiency drops. 
Continuous phototherapy should be more effective than intermittent one. 

Objectives: To compare the mean reduction in bilirubin level with continuous versus intermittent 
phototherapy for management of neonates presenting with neonatal hyperbilirubinemia. 

Methodology: Randomized Controlled Trial was carried out at the Department of Paediatrics, Sir Ganga 
Ram Hospital SGRH, Lahore for six months   23-08-2017 to 22-02-2018. 100 neonates fulfilling selection 
criteria were enrolled. Those 100 neonates were divided in a random method  into groups of two by applying 
lottery method. In Group A, continuous phototherapy was done for two hours and then half an hour off. In 
group B, intermittent phototherapy was done for one hour and then one hour off intermittently. Phototherapy 
was applied for 48 hours as scheduled for each group. Phototherapy units were identical in both methods. At 
baseline and after 48 hours 3cc blood samples were drawn in a syringe and sent to the hospital laboratory. 
Bilirubin level was noted. 

Results: Mean reduction in bilirubin level in Group-A with continuous phototherapy is 7.22+0.97 and in 
Group-B with intermittent phototherapy is 8.42+0.73 (mg/dl), p value was 0.0001.

Conclusion: Mean reduction in bilirubin level with intermittent phototherapy was significantly higher.

Key Words: Neonatal hyperbilirubinemia, management, phototherapy, intermittent, continuous, mean 
reduction of bilirubin
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phototherapy for management of neonatal hyperbili-

rubinemia. The difference was found to be signifi-
6cant (P<0.05).  Another randomized trial showed 

that the mean reduction was 8.92+0.08mg/dl with 

continuous phototherapy and 9.26+0.06mg/dl with 

intermittent phototherapy for management of neona-

tal hyperbilirubinemia. The difference was found to 
7

be significant (P<0.05).

 But one randomized trial showed that the mean 

reduction was 4.7822+1.20231mg/dl with conti-

nuous phototherapy and 4.6341+1.18694mg/dl with 

intermittent phototherapy for management of neona-

tal hyperbilirubinemia. The difference was found to 
8be insignificant (P>0.05).

 Rationale of this study was to compare the 

mean reduction in bilirubin level with continuous 

versus intermittent Phototherapy for management of 

neonates presenting with neonatal hyperbilirubi-

nemia. We want to conduct this study to confirm 

which mode of phototherapy is more effective for 

treating neonatal jaundice, so that we can implement 

it in local population in future

METHODOLOGY

 A randomized-control trial study was carried 

out at the Department of Pediatric Medicine, Sir 

Ganga Ram Hospital, Lahore for six months 23-08-

2017 to 22-02-2018 using non-probability, conse-

cutive sampling technique. Sample size of 100 

neonates; each group comprised of 50 nenonate 

calculated with 95% confidence level, 80% power of 

study and taking magnitude of mean reduction in 

bilirubin level i.e. 7.67+0.5mg/dl with continuous 

phototherapy and 7.03+0.03mg/dl with intermittent 

phototherapy for management of neonatal hyper-
6

bilirubinemia.

 Term neonates with gestational age between 37 

and 42 weeks, (by dating scan) weighing more than 

2500g of 24-72 hours of age either gender presenting 

with neonatal hyperbilirubinemia  bilirubin level 

>15mg/dl within 72 hours after birth were included.

 Neonates on intensive care, congenital malfor-

mation like cardiac, skeletal, renal, syndromes and 

sepsis (positive blood culture), fits, reluctance to 

feed, platelets <5000,ABO incompatibility (mothers 

have O blood group and babies have A, B or AB) Rh 

incompatibility, Glucose 6 phosphate dehydroge-

nase deficiency (by direct measurement enzyme 

activity less than 10% of the normal), infants of 

diabetic mother (gestational diabetes at 24 to 26 

weeks of gestation and Three-Hour Oral Glucose 

Tolerance shows glucose levels more than 165mg 

per dL at 2 hour and 145mg per dL at 3 hour), neo-

nates having history of asphyxia (Apgar score <3 at 5 

minutes), neonates born to mothers with any disease 

of bone, kidney (creatinine >1.3mg/dl) and liver 

(AST/ ALT >40IU/L) were excluded.

 100 neonates fulfilling selection criteria were 

enrolled from emergency Department of Pediatrics, 

Sir Ganga Ram Hospital SGRH, Lahore. Informed 

consent was obtained from their parents. Demogra-

phic variables (name, gestational age at birth, 

gender, birth weight) were also noted down. Then 

neonates were divided in a random method into 

groups of two groups by applying the lottery method. 

Continuous phototherapy means 2 hours on and half 

an hour off. Intermittent phototherapy means one 

hour on and one hour off. In Group A, continuous 

phototherapy was done for two hours and then half 

an hour off. In group B, intermittent phototherapy 

was done for one hour and then one hour off inter-

mittently. Phototherapy was applied for 48 hours as 

scheduled for each group. Phototherapy was given 

with LED kept 30 cm above the infants. An average 
2irradiance of 20µW/cm /nm at 425 to 475nm is 

generated. Phototherapy units were identical in both 

methods. At baseline and after 48 hours 3cc blood 

samples were drawn in a syringe and sent to the 

hospital laboratory. Bilirubin levels were noted. 

Post-treatment serum bilirubin level was subtracted 

from baseline serum bilirubin level in terms of mg/dl 

to calculate the reduction in bilirubin. Treatment was 

given for 48 hrs. The reduction in bilirubin level was 

calculated. The information which was obtained was 

all noted down   in a  proforma. 

 The information and details regarding the cases 
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which was noted down in the proforma was typed in 

and analyzed on SPSS version 20. The quantitative 

variables which include age, birth weight, bilirubin 

level at baseline, bilirubin level after treatment and 

reduction in bilirubin level were shown as mean & 

standard deviation. Qualitative variables which here 

imply gender and gestational age (term/preterm) 

were shown as frequencies and percentages. Compa-

rison of both the groups was done by using inde-

pendent sample t-test for reduction in bilirubin level.  

P<0.05 was taken as significant Stratification of data 

was done for age, gestational age (<39 weeks, >39 

weeks), gender and birth weight  and bilirubin level 

at baseline. Comparsion of the stratified groups was 

done by using independent t-test. P <0.05 was taken 

as significant.

 RESULTS 

 A total of 100 cases (50 in each group) fulfilling 

the inclusion/exclusion criteria were enrolled to 

compare the mean reduction in bilirubin level with 

continuous versus intermittent Phototherapy. Age 

distribution of the patients was done, it shows that 

60% (n=30) in Group-A and 54%(n=27) in Group-B 

were between 24-48 hrs and 40%(n=20) in Group-A 

and 46%(n=23) in Group-B were between 49-72 hrs 

of life, mean+sd was calculated as 46.24+12.50 hrs 

in Group-A and 47.00+13.22 hrs in Group-B. Mean 

gestational age in Group-A and Group-B was 38.82+ 

1.17 weeks and 39.00+1.25 weeks respectively. 

Gender distribution shows that 48%(n=24) in Group 

-A and 40%(n=20) in Group-B were male whereas 

52%(n=26) in Group-A and 60%(n=30) in Group-B 

were females. Mean birth weight (grams) in Group-

A was 2942+205.128 grams and 3008+229.320 

grams in Group-B. Mean bilirubin levels (mg/dl) in 

Group-A was 17.62+0.94 (mg/dl) and 17.72+0.86 

(mg/dl) in Group-B.  

 The data was stratified for age, gestational age 

(<39 weeks, >39 weeks), gender, birth weight and 

bilirubin level at baseline. Comparison of the strati-

fied groups was made were by using independent t-

test. P <0.05 was taken as significant.

DISCUSSION

 When skin is exposed to light it hastens the 

excretion of bilirubin, so continuous phototherapy 

should show more promising results than the inter-

mittent one. This study was to compare the mean 

reduction in bilirubin level with continuous versus 

intermittent Phototherapy for management of neo-

nates presenting with neonatal hyperbilirubinemia. 

In this study, out of 100 cases (50 in each group), 

60% (n=30) in Group-A and 54%(n=27) in Group-B 

were between 24-48 hrs and 40%(n=20) in Group-A 

and 46%(n=23) in Group-B were between 49-72 hrs 

of lie, mean+sd was calculated as 46.24+12.50 hrs in 

Group-A and 47.00+13.22 hrs in Group-B, compa-

rison of mean reduction in bilirubin level with conti-

nuous versus intermittent phototherapy, it shows that 

in Group-A 7.22+0.97 and in Group-B 8.42+0.73 

(mg/dl), p value was 0.0001.

 We compared our results with a randomized trial 

Table 1:  Comparison Of Mean Reduction in Bilirubin 
Level with Continuous Versus Intermittent 
Phototherapy for Management of Neonates 
Presenting with Neonatal Hyperbilirubinemia (n=100)

Reduction of bilirubin 
levels (mg/dl) after 

treatment

Group-A

(n=50)

Group-B

(n=50)

Mean SD Mean SD

7.22 0.97 8.42 0.73

Reduction of 
bilirubin levels 
(mg/dl) after 

treatment

Group-A

(n=50)

Group-B

(n=50)

Mean SD Mean SD

7.24 0.94 8.39 0.73

Reduction of 
bilirubin levels 
(mg/dl) after 

treatment

Group-A

(n=50)

Group-B

(n=50)

Mean SD Mean SD

7.19 0.98 8.39 0.71

Table 2: Stratification for Comparison of Mean 
Reduction in Bilirubin Level with Continuous Versus 
Intermittent Phototherapy for Management of 
Neonates Presenting with Neonatal Hyperbilirubinemia 
with Regards to Bilirubin Levels at Baseline (n=100).

15-17mg/dl

P value = 0.0001

15-17mg/dl

P value=0.0001
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showed that the mean reduction was 8.92+ 0.08mg/dl 

with continuous phototherapy and 9.26+0.06mg/dl 

with intermittent phototherapy for management of 

neonatal hyperbilirubinemia. The difference was 
7

found to be significant (P<0.05),   our findings are in 

agreement with this study. 

 However, another randomized trial showed that 

the mean reduction was 7.67+0.5mg/dl with conti-

nuous phototherapy and 7.03+0.03mg/dl with inter-

mittent phototherapy for management of neonatal 

hyperbilirubinemia. The difference was found to be 
6

significant (P<0.05).  our results are not in-line with 

these findings. 

 The findings made in our study are more cohe-
9-12rent with other previous studies.  It is line and in 

agreement with studies of Lau and fung which show 

that there is no significant difference in serum bili-

rubin kinetics between continuous and intermittent 

therapy. Additionally, according to this study  inter-

mittent phototherapy doesn't elongate the duration 
10-11of therapy as Maurer and Volg stated.  Moreover 

other than its simplicity in application, it is also 

economical as the developing countries have dire 

need and resources are limited. Photoisomerization 

begins within minutes of exposure to light and bili-

rubin slowly migrates to the skin over hours, intermi-

ttent phototherapy regimens were hypothesized to be 
13-14effective.

CONCLUSION

 Mean reduction in bilirubin level with intermi-

ttent Phototherapy was significantly higher when 

compared to those with continuous phototherapy for 

the management of neonates presenting with neona-

tal hyperbilirubinemia. It also confirms that as in 

routine, intermittent therapy is done in local setting. 

Through this study we also got local evidence and 

this is helpful to improve our practice.

REFERENCES
1. Maisels MJ, Newman TB. The epidemiology of 

neonatal hyerbilirubinemia. In: Stevenson DK, Mai-
sels MJ, Watchko JF, editors. Care of the jaun-diced 
neonate. New York: McGraw-Hill; 2012; p.97-113.

2. Maheshwari A, Carlo WA. Digestive system dis-
orders. In: Kliegman RM, Stanton BF, Geme JW, 
Schor NF, Behrman RE, editors. Nelson textbook of 
pediatrics. 19th ed. Philadelphia: Saunders Elsevier; 
2011:p600-12.

3. Kumar P, Chawla D, Deorari A. Light-emitting 
diode phototherapy for unconjugated hyperbili-
rubinemia in neonates. The Cochrane Library 2011.

4. Maisels MJ, Newman TB. Prevention, screening 
and postnatal management of neonatal hyperbili-
rubinemia. In: Stevenson DK, Maisels MJ, Watchko 
JF, editors. Care of the jaundiced neonate. New 
York:McGraw-Hill;2012:p.175-94.

5. Woodgate P, Jardine LA. Neonatal jaundice: 
phototherapy. BMJ clinical evidence 2015;2015.

6. Niknafs P, Mortazavi A-A, Torabinejad MH, 
Bahman-Bijari B, Niknafs N. Intermittent versus 
continuous phototherapy for reducing neonatal 
hyperbilirubinemia. Iranian Journal of Pediatrics 
2008;18:251-6.

7. Abdul-Kareem M. Comparison between continuous 
and intermittent phototherapy in the management of 
neonatal jaundice. Zanco J Med Sci 2011;15:40-4.

8. Khaliq A. Comparison of continuous with inter-
mittent phototherapy in the treatment of neonatal 
jaundice. J Postgard Med Inst 2016;30(2)

9. Niknafs P, Mortazavi AA, Torabinejad MH, 
BijariBB, Niknafs N. Intermittent versus continuous 
phototherapy for reducing Neonatal hyperbiliru-
binemia. Iran j Pediatr 2008;18(3):251-6.

10. VolgTP, Hegyi T, Hiatt IM. Intermittent photo-
therapy in the treatment of jaundice in the premature 
infant. J Pediatr 1978;92(4):627-30.

11. Maurer HM.Controlled trail comparing agar, inter-
mittent phototherapy and continuous phototherapy 
for reducing neonatal hyperbilirubinemia . J Pediatr 
1973; 82(1):73-6.

12. Lau SP, Fung KP. Serum bilirubin Kinetics in inter-
mittent phototherapy of physiological jaundice. 
Arch Dis Child 1984;50(9):892-4.

13. Maisels MJ, McDonagh AF. Phototherapyfor neo-
natal jaundice. N Engl J Med.2008;358(9):920-8.

14. Ip S, Chung M, Kulig J, et al. An evidence based 
review of important issues concerning neonatal 
hyperbilirubinemia. Pediatr. 2004;114(1):e130-
e153.



Suicide is a multifarious, complicated problem 

and is grouped as one of the key reasons of the 

unnatural deaths in all ages globally. Suicide is a 

public health problem that requires a great attention 
1worldwide.  In a single year, almost 0.8 million 

deaths take place worldwide. This is equal to 16 

suicidal deaths per 0.1 million people. Alarmingly, 

60% of the total suicides occur in Asia. In last 40 

years, nearly 60% rise in suicide rates globally. The 

World Health Organization (WHO) estimates that if 

the suicidal rate continues to increase with same 

pace, the number of suicidal deaths will reach about 
2

1.5 million in 2020.  The average suicidal rates are 

estimated to be higher in Asian countries as compare 
3

to the other world.  As far as the Pakistan is concern, 

in 2012, there were 13377 suicides with a rate of 7.5 

suicides per 100000 people. Among these suicides, 
4

7085 were females and 6021 were males.  Psycho-

logical factors and psychiatric factors play a promi-

sing role in the cause of death. In addition, there are 

number of suicidal related medical ailments like 
5

cancers, chronic diseases, AIDS and liver failure.  

 Self poisoning is one of the most convenient 

and preferred method of suicide. However, the 

modes of poisoning are quite variable among locali-

ties around the world. In developed countries, people 

usually use drugs in high dose as poison. In deve-

loping countries, people usually use the cheap or 
6

easily available chemicals as poison for the suicide.   

Paraphenylene-diamine poisoning (PPD) is one of 

Abstract

Objective: Paraphenylene-diamine (PPD) poisoning is increasing day by day in Pakistani population. This 
study was designed to analyze the characteristics of PPD poisoning cases.  

Methodology: In this cross-sectional study, the data of 47 cases were collected from Lahore General 
Hospital (LGH), Lahore, during period of 2016 to 2019. The data was analyzed GraphPad Prism 5®. 

Results: Out of 47 patients, 38 (80.85%) were females and 9 (19.15%) were males. During first year of the 
study, only six cases were reported while in succeeding years cases increases rise rapidly and reached to  
fifteen in last year final year of the study. Majority of the patients 16 (34%) belong to age group 20-24 years. 
Nearly, 85% of the patients belong to the rural areas. Moreover, the rate of PPD poisoning in married women 
increases alarmingly from one case in 2016 to nine cases in 2019. Almost all cases were presented with throat 
pain, dysphagia and edema of face and neck. More than 70 % of the patients survived after treatment.

Conclusion: The cases of PPD poisoning are increasing with rapid pace. Females of younger age group 
having rural background are commonly involved in PPD poisoning. Increasing number of cases in married 
women are alarming for the authorities and other organization to take abrupt actions. The general public 
awareness program should be launched in the society along with the legal restrictions from authorities about 
PPD/Kala Pathar sale to tackle this social and medical problem.

Key Words: Forensic medicine, toxicity, suicide, paraphenylene-diamine  
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the most common poisons used by low socioecono-

mic families for committing suicide in Pakistan. 

Traditionally PPD is called as “Kala Pathar”. Local 

populations are increasingly using PPD as poison. 

The reasons behind this increasing trend of PPD use 

as poison are low cost, easily available and high 

mortality rate. PPD is an important component of 

making dyes for leather, newspapers and textiles. 

Because of its characteristics, PPD is commonly 

used to dye hairs black. The small amount of PPD 
7

also uses to mix with henna for good color.  PPD is 

converted to a reactive compound called as benzo-

quinone diamine. This can be further converted to 

Brandowaski’s base. This leads to anaphylaxis. The 

ingestion of PPD produces symptoms of various 

organs damage that ultimately leads to renal failure.  

The severity of signs and symptoms are dependent 

on its dose/ quantity. Generally, more than 7 grams is 

considered to be a lethal dose for any individual.

 There is increasing use of PPD as poison in 

Pakistan. This study was planned to evaluate the 

incidence of PPD poisoning during 2016 to 2019 at 

Lahore General Hospital, Lahore. 

METHODOLOGY

 In this cross-sectional study, the retrospective 

data was collected from Lahore General Hospital 

(LGH), Lahore, is a public sector hospital providing 

tertiary level care of health services. LGH provides 

health services not only to the locals but also to 

people of whole Punjab provinces. The data was 

collected from 2016 to 2019. During this time 

period, a total number of 47 cases were presented of 

PPD poisoning in emergency department of the 

LGH.    

 The diagnosis of PPD poisoning was made 

either through relative’s information by history or on 

the basis of clinical findings. The data about address/ 

residence, signs and symptoms, sex, socioeconomic 

class, and age was collected. According to their 

biological maturity, four groups were made (15-19 

years, 20-24 years, 25-29 years, and ˃ 29 years). 

 The data values were presented as mean ± 

standard deviation of the numbers. The data was 

analyzed GraphPad Prism 5®. 

RESULTS

 During the years 2016 to 2019, a total of 47 

cases were presented of PPD poisoning at LGH 

emergency. There were 6 cases in 2016, but the cases 

were increased sharply in the following years with  

13, 13 and 15 cases for the year 2017, 2018, and 2019 

respectively (Figure 1). Among these, 38 (80.85%) 

were females with mean age of 27.4±3.9, 23±3.2, 

26.4±12, and 26±6.4 for the year 2016, 2017, 2018, 

and 2019 respectively (Figure 2). On the other side, 

there were 9 (19.15 %) males with mean age of 18±0, 

25±8, 29±6.9, and 29±1.4 for the year 2016, 2017, 

2018, and 2019 respectively (Table 1). Overall, 

12.76% cases were belong to the age group 15-19 

years, 34 % cases were belong to the age group 20-24 

years, 25.53 % were belong to the age group 25-29 

years, and 27.65 % were belong to the age group ˃ 29 

years (Table 2).

 Regarding marital status, 16 individuals with 

PPD poisoning were married. Alarmingly, in the 

year 2016, the cases of married person was only one, 

but the cases were increase sharply with 2, 4 and 9 

cases in the year 2017, 2018 and 2019 respectively 

(Figure 3). According to the collected data, majority 

Table 1:  Demographic Characteristics of the Patients

Years

Age

(Mean ± S.D)
Gender Marital Status Reason of Poisoning Locality

Male Female
Male

(%)

Female

(%)

Single

(%)

Married

(%)

Suicide

(%)

Accidental

(%)

Urban

(%)

Rural

(%)

2016 18±0 27.4±3.9 16.66 83.33 83.33 16.66 83.33 16.66 0 100

2017 25±8 23±3.2 23.07 76.92 84.6 15.3 92.3 7.6 15.3 84.6

2018 29±6.9 26.4±12 23.07 76.92 69.23 30.7 84.6 15.38 15.3 84.6

2019 29±1.4 26±6.4 13.33 86.66 40 60 94.7 5.2 13.33 86.66
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of the PPD poisoning cases were intentionally while 

only few were accidental (Table 1). Moreover, near-

ly 85 % of the cases were from the rural areas, and 

nearly 15% cases were from the urban settings 

(Table 1). Regarding clinical signs and symptoms, 

nearly all cases were presented with throat pain, 

dysphagia, aches, and edema of face and neck. 

 Less than fifty percent patients were developed 

complications like renal and heptic damage. As far as 

survival rate is concerned, almost 70 percent patients 

survived after getting proper treatment.

Figure 1: Number of Cases During Four Years

Figure 2: Gender Ratio of the Cases in each Year

Figure3:Number of Married Cases During Four 

Years

DISCUSSION

 In Pakistan, although suicide is considered as 

shameful act from social and religious point of view, 

the suicide rate has increased sharply in recent years. 

For this reason, suicide has become a major health 
8

problem in the society . To commit suicide, people 

are usually looking for the chemical that is easily 

available. Paraphenylene-diamine poisoning (PPD)/ 

Kala Pathar is one of chemical that is easily available 

for their purpose. PPD acts like an allergen in the 

body and causes anaphylactic reactions, de-granu-

lation of mast cells and hepatoranal cell damage. It 

directly absorbs from the mucous membranes and 
9metabolize into substances that act as cytotoxins . 

PPD is a compound used as constituent of the hair 

dyes and easily available. PPD poisoning has emer-

ged as major mode of suicide during past years in 
10

Pakistan .

 During the years 2016 to 2019, forty seven PPD 

poisoning cases were observed at LGH emergency. 

The numbers of cases that use PPD as poison were 

increasing with the succeeding years of this study. 

This shows emerging trend of using PPD as poison in 

the local population. The use of PPD as poison has 

also increased in the neighboring countries. Among 

forty seven cases, majority (80.85%) of the cases are 

un-married females. Similar results were observed 

during studies conducted in Pakistan and other 
11-15

countries.  This predicts the social and psycholo-

gical pressure over the females in the society. As far 

Table 2:  Number of Cases According to the Age 
Groups

Age Group Number of Cases Percentage (%)

15-19 years 06 12.76

20-24 years 16 34

25-29 years 12 25.53

˃ 29 years 13 27.65
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as their locality and economic background is concer-

ned, majority of the cases belongs to rural back-

ground with low economic status and education. Our 

results are completely in line with the results from 

other countries where people from rural background 

commit more suicides than people live in urban 
16-18

setting.  The availability of PPD dye, gender 

discrimination, social pressure and illiteracy are the 

possible factor for the dominance of PPD poisoning 

in females. 

 Collectively, the individuals from age group 20 

to 24 years dominate the number of PPD poisoning 

cases. This predicts younger persons are more likely 

to involve in suicides. This alarming situation was 

also observed in a study where authors study the 

increasing trend of suicide in young students of 
19Pakistan .  Regardless of an alarmingly rising rate of 

suicide by young generations in Pakistan, govern-

ments and mental health experts has not addressed 

this issue. This should serve as a signal for the 

government plan to remedy the situation. 

 According to the data, the rates of married 

suicide are increasing with the time. In 2016, only 

one married individual commit suicide using PPD; 

however the number was increased to nine in 2019.  

Most importantly all are females. The same increa-

sing trend of married female suicides were observed 
20

in India.  The main reason behind the increasing 

married females’ suicides may be the social or cultu-

ral problems. The common practice of forced 

marriages in the country result in social and family 

pressure for the woman to stay married even in an 

abusive relationship; this may increase the risk of 
21

suicide in women.  As the PPD is commonly and 

cheaply available in the markets, for this reason the 

psychologically pressurized women are using PPD 

to commit suicide.

CONCLUSION

 In the running days, the numbers of PPD poiso-

ning cases are increasing and no specific antidote is 

available. In the current scenario, there is need to 

bring awareness in the general public about PPD. 

Moreover, there is need to regularize the sale of PPD 

in the market by authorities to decrease the inciden-

ces of PPD poisoning. It will be much better choice 

to ban PPD sale; however some non toxic alternative 

of PPD should be introduced to be use as dye.
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Urinary tract infection (UTI) is one of the 

commonest contagious health problem in 

women during reproductive and middle age group, 
1the outstanding feature of UTI is its recurrence.  The 

recurrence chance after first episode of UTI is repor-
2ted to be 24% in age group of 18-24 years.  We 

defined recurrent UTI as three episodes of UTI 

between last one year, or two episodes within last six 
3months.  The most famous reason of UTI is Esche-

richia Coli, but numerous other bacteria or fungi can 

are also be responsible. The risk factors responsible 

for UTI are female anatomy, sexual contact, diabetes 
4mellitus, and lack of perineal hygiene . Of the 

women 25-30% develops recurrent infections unre-

lated to any functional or anatomical abnormality of 

the urinary tract and morbidity due to UTI is more 

common in women of all ages especially in middle 
5

one.  Therefore it is crucial to find out effective 

strategies and therapy for its prophylaxis to prevent 

recurrent infections. Probiotic play an important role 

in preventing recurrent UTI but limited literature is 

available as yet. Probiotic consist of two words 

“Pro” in Latin and “bios” in Greek concept is life. 

Elie Metchnikoff is the pioneer of Probiotics and is 

the winner of Russian Nobel Prize in 1907. He repor-

ted that the microbes in the Digestive system cater 

conducive environment and act as good contributor, 
6

especially in digestive system diseases.  WHO defi-

ned Probiotics as “useful living microorganism that 

have a positive effect on the health and physiology of 
7

a person when taken in sufficient quantities”.  Pro-

biotics are present in some foods or food products (in 

capsule, tablet & power form).The culprit bacteria 

could be found in probiotic food items and supp-

lements. Probiotics should be resistant to bile and 

gastric acids because the said acids have to arrive in 
8

the intestines to produce useful effects on the body.  

Abstract

Objectives: To compare the frequency of development of urinary tract infection in women treated with oral 
Probiotic versus no prophylactics treatment during reproductive age with recurrent UTI.

Methodology: A Randomized control trial was conducted at Obstet/ Gynae department unit 3, Jinnah 
Hospital Lahore, over a period of six months. After approval from hospital ethical committee, 284 women 
were included in the study. They were divided into two groups 142 in each. Group A received no treatment 
whereas women of Group B received Probiotics. Follow up with recurrence of UTI was carried out.

Results: Mean age of the women in Group A, & B was 30.12+-6.2, & 30.26+-+-6.49 years respectively. In 
our study 73.2% women were married, and 27.5% unmarried. Mean BMI in Group A, & B was 32.12+-4.27 
& 30.16 +-3.28 kg/m2 respectively. Development of UTI in Group B was 16.19% & in Group A was 26.76%. 

Conclusions:  The results of this study highlighted that Probiotics are useful for prophylaxis against 
recurrent UTI's. 

Key Words: Probiotics, Recurrent Urinary Tract Infections
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The mode of action of probiotics could involve 

acidification of mucosal surface, suppression of 

pathogens bond, productions of vitamins, immuno-

modulators & the synergistic activity in collabora-
9

tion with immune system of the host.  Some species 

of Lactobacillus produce hydrogen peroxide & some 

biosurfactants that change PH of mucosa of vagina 

to acidic and also has microbiomimetic regulatory 
10effects.  The idea of the study was to compare the 

frequency of development of UTI in women treated 

with oral Probiotics versus no prophylactics treat-

ment during reproductive age presenting with recu-

rrent UTI.

METHODOLOGY

 A Randomized Control Trial study was carried 

out in Gynae Unit-lll, Jinnah Hospital Lahore, 

affiliated with Allama Iqbal Medical College. The 
thduration of study was six months from 24  October 

2017 to 24th April 2018. After approval from hospi-

tal ethical committee, a total 284 women were 

recruited in this study by using Non probability 

purposive sampling technique who were fulfilling 

inclusion criteria (aged 20-40 years, presented with 

UTI and having one similar episode during the last 

six months. Women with renal pathology, bacterial 

vaginosis, on immunosuppressive therapy and lacta-

ting were omitted from the study. Informed consent 

was taken from all participants, demographic history 

was recorded and then 284 women were divided by 

randomly lottery method into two groups 142 in 

each, Group A where no treatment was given and 

Group B where women received Probiotic, a pack of 

probiotics having 30 sachets to be used one daily. 

Both groups were followed up every month till six 

months on OPD bases and women in group B were 

provided probiotics at each visit. To ensure comp-

liance women were instructed to take it in front of her 

husband or parents and bring empty sachets to get 

new pack. Women giving history of UTI again 

during follow up period were undergone urine 

analysis by collecting mid-stream void in sterile 

container and sending it to the pathology laboratory 

of Jinnah Hospital Lahore. The results were collec-

ted next day and presence of UTI was noted in the 

Proforma, confidentiality of the data was ensured. 

Those women who were absent on follow up day 

were contacted on phone. All the data was entered & 

then analyzed using SPSS version 20.

RESULTS  

 A total of 284 women enrolled in the study were 

divided into two groups (A and B) 142 in each group. 

In Group A no treatment was given and observed 

conservatively, where as in Group B a pack of 

Probiotic having 30 sachets were given to be used 

daily and observed both groups on monthly bases for 

next six months. Mean age of the women in Group-A 

(Non-treatment group) was 30.12± 6.27 years & in 

Group B (Probiotic taken) was 30.26±6.49 years, the 

mean BMI of women in Group A was 32.12±4.27 

and in Group B was 30.16±3.28 km/m2 as shown in 

Table l. In our study 73.2% women were married and 

26.8% were unmarried in Group A, where as in 

Group B 72.5% were married and 27.5% were 

unmarried as shown in Table ll. The Table lll and lV 

depicted the development of urinary tract infection 

in both groups in relation with age and parity.

DISCUSSION

Table 1:  Age and BMI of Women (n=284)

Age  (Years) Groups Mean Standard Deviation

Group A (Non treatment) 30.12 6.27

Group B (Probiotic taken) 30.26 6.49

BMI (kg/m2)

Group A (Non treatment) 32.12 4.27

Group B (Probiotic taken) 30.16 3.28
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Table 2:  Marital Status and Parity (n=284)

Marital Status
Group A

(Non treatment)

Group B

(Probiotics taken)

Married 104 (73.2 %) 103 (72.5 %)

Un-Married 38 (26.8 %) 39 (27.5 %)

Parity

Para – 1 30 (21.1 %) 26 (18.3 %)

Para – 2 22 (15.5 %) 23 (16.2 %)

Para – 3 23 (16.2 %) 24 (16.9 %)

Para – 4 12 (08.5 %) 12 (08.5 %)

Para – 5 17 (12.0 %) 18 (12.7 %)
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 Urinary tract infection is one of commonest 

bacterial infection in women and 50% to 60% of 
11adult women experience a UTI in their life time.  

The bacterium can grow in anywhere in the urinary 
12

tract including urethra, bladder, ureter or kidneys.  

In the developing countries like Pakistan, India, 

Bangladesh, Afghanistan, and in tropical developed 

countries UTI is the main cause of morbidity and 
13mortality in children and adults.  The incidence of 

UTI is 3% to 8% in girls and 1% of boys in developed 

and higher incidence has been reported in the deve-
14loping countries.  The bacteria that is notorious for 

UTI is E. coli, but others like Staphylococcus, Pseu-

domonas, Klebsiella, E.faecallis and Proteus Vulga-

ris are also responsible for recurrent UTI especially 
15,16

in females.  In our study, mean age of the women 

in Group A was 30. 12 +-6.27 years & in Group B 

was 30.26 +- years. BMI play an important role in 

UTI especially in females, greater the BMI greater 

the chances of having recurrent UTI’s. In this study 

the mean BMI in Group A was 32.12 & in Group B 

2
was 30.12 kg/m , these findings are similar with 

17,18
other studies . Sexual contact and multiple sexual 

partners are responsible for UTI and its recurrence, 

in this study 73.2% women were married and 26.8% 

were unmarried in Group A, whereas in Group B 

72.5% women were married and 27.5% were unma-

rried, these observations are tallying with other 
19,20

studies.  Lactobacillus is a probiotic, well known 

for the prevention of UTI can be given orally or 

vaginally, it create hostile environment for urinary 
21

microorganism in urine . In our study the develop-

ment of UTI in Group B (Probiotic group) women 

was only 16.19% whereas in Group A (Conservative 

group) it was 26.76%, the P-Value was 0.030 and Chi 

Square 4.697, this result was highly significant and 
22, 23, 24

consistent with other studies . Increasing age is 

more prone for the development of UTI as compare 

to younger women, in this study women between 31-

40 year and in Group A 16.9% develop UTI as 

compare to Group B only 9.1% women develop UTI 

in same age group, the P-value was 0.031 which is 

markedly significant and this is tallying with other 
25,26

studies.  Literature revealed that increasing parity 

was not markedly associated with UTI as in this 

study results showed that UTI’s are evenly distri-

buted among women of all groups of parity and these 
18, 27, 28findings are similar with other studies.   

CONCLUSION

 Urinary tract infection is quite common both in 

developed and underdeveloped countries, with a 

higher incidence rate in female population. The 

results of this study highlighted that Probiotics are 

useful for prophylaxis against recurrent UTI’s. 
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Neonatal sepsis is a globally accepted issue of 

public health concern and a leading cause of 
1

death in both term and preterm infants.  Centers for 

Disease Control and Prevention define Neonatal 

early-onset sepsis as blood and/or cerebrospinal 

fluid infection which is proven on culture presenting 

in the newborn at less than one week of age i.e., at 
2

less than 7 days of age.  Whereas, in the case of very 

low birth weight (birth weight <1,500 g) infants who 

are admi-tted in hospital for treatment and medical 

interven-tion, early onset sepsis is taken as infection 

which is proven on culture  presenting  at less than 3 
3days of life i.e., less than 72 hours of age.

 The major toll of death from early onset sepsis 

in neonates is in the developing countries which is 6 

times higher than that of the developed countries. 

The neonatal mortality rate has been recorded to be 

30/1,000. This amounts for around 4 million deaths 

every year. Developing countries account for 95% 
4of these deaths.  There is a study done by Parez et al 

in which he evaluated factors linked with the risk of 

developing early onset sepsis in neonates. The fac-

tors he found to have an association with the early 

Abstract
Background: Medical literature defines early-onset sepsis (EOS) as blood or cerebrospinal fluid bacterial 
infection which is proven on culture occurring in the 1st week of life i.e., 1st to 7th day of life in a newborn. 
This disease has a high sequelae and aftermath. Neonatologist and doctors all around the world try to pick this 
infection in its initial days of presentation in neonates and also identify those at the risk of developing it; so 
that a prompt medical treatment can be initiated timely and life-threatening consequences of early onset 
sepsis can be prevented by the administration of antibiotics.
Objectives: To assess the frequency of various risk factors which can lead to early onset sepsis.
Methodology: Cross-sectional type of study done at the Neonatal Nursery Unit NNU of the Department of 
Paediatrics, Jinnah Hospital, Lahore for 7 months [1st June  till  31st December 2018] .A total of 150 
neonates fulfilling the inclusion criteria were enrolled. All the maternal and fetal risk factors were evaluated 
and entered in a questionnaire. Data from the questionnaire was entered in SPSS version 17 for analysis.
Results: Among maternal factors, PROM was seen in 95(63.3%) followed by maternal fever (51.3%) and 
chorioamnionitis (20%). Among fetal risk factor prematurity was seen in (50.7%) followed by 
thrombocytopenia (32.7%), low birth weight (27.3%) and leukocytosis (19.3%).
Conclusion: Among maternal factors, the highest factor was of premature rupture of membranes (63.3%) 
and the highest fetal risk factor was prematurity (50.7%).Reducing the risk of these factors can help to reduce 
the risk of early onset sepsis.
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onset sepsis related to mother were age of mother ≤

15 years (OR 3.50; 95% CI 1.56-7.85), rupture of 

membranes in mother >18 h (OR 2.65; 95% CI 1.18-

5.92), fever in mother (OR 6.04; 95% CI 1.54-

23.6).The factors among neonates to have as asso-

ciation with early onset sepsis were birth weight of 

newborn ≤2,500 g (OR 4.82; 95% CI 2.38-9.75) and 

gestational age <37 weeks (OR 3.14; 95% CI 1.58-
56.22). 

 Neonatal mortality rate recorded for  Pakistan 

is 49 per 1000 live births. Worldwide neonatal deaths 

are due to early onset sepsis or due to delivery 

complications Pakistan has a major share of 7% of 

neonatal deaths world-wide and out of these 36% are 
6,7

due to infec-tion.  Jinnah Hospital Lahore is a 

tertiary care hos-pital where patients from all over 

Punjab are being treated. Rationale of the study is 

identifying the frequency of common risk factors 

prevailing in this hospital to help in early recognition 

of preventable factors and in reducing the neonatal 

mortality rate. Henceforth help to achieve the 

Millennium Development Goal for child survival.

Risk factors: Following risk factors associated with 

EOS were included in the study:

Maternal risk factors

1. Chorioamnionitis: determined on clinical 

findings fever (temp: 99.60 F), tenderness in 

fundus of uterus, tachycardia in mother 

(>100/min), fetal tachycardia (>160/min) and 

purulent ,meconium stained or  foul smelling 

amniotic fluid .

2 Premature rupture of membranes (PROM) > 48 

hours assessed on history (vaginal examination 

by checking the rupture of membranes present 

on obstetric record).

3 Maternal fever > 38°C, 15 days before delivery.

Fetal risk factors

1. Low birth weight < 1500 grams

2. Leukocytosis (>26,000/cm3).

3. Pre-maturity <34 weeks determined on obstet-

rics history or LMP.
34. Thrombocytopenia (150,000/cm ).

Neonatal early-onset sepsis is defined  as any 

neonate presenting within 72 hours of life with 

common symptoms that include listlessness, lazi-

ness, hypothermia(96°F), reluctance to feed and has 

a positive blood culture with bacterial infection(105 

colony count/HPF).

METHODOLOGY 

 At the Neonatal Nursery Unit NNU of the 

Department of Paediatrics, Jinnah Hospital after 

approval by the institutional ethical review commi-

ttee, a cross sectional study was done for a period of 

seven months(1st June to 31st Decmber 2018). Non-

Probability consecutive sampling technique was 

used. Keeping confidence interval as 95%, margin of 

error as 8% a sample size of 150 cases was calculated 
8

and expected percentage of PROM as 41%.  150 

inborn neonates of both genders delivered at Jinnah 

Hopsital, Lahore up to 7 days of life having sepsis 

were included after taking infor-med consent from 

parents. Babies born at home or other hospitals and 

those with congenital malforma-tions determined on 

clinical examination were excluded. Doctors, 

nurses, paramedical staff and parents attending the 

patients were advised to observe the barrier nursing 

protocols strictly. Patients’ particulars like name, 

age, weight, gender were entered in the Proforma by 

researcher. Immediately after admi-ssion patients 

who fulfill the inclusion criteria; their blood sample 

for culture were taken and sent to Pathology 

Emergency laboratory of Jinnah Hospital, Lahore. 

All the maternal risk factors like chorio-amnionitis, 

PROM, maternal fever and fetal risk factors like low 

birth weight, leukocytosis, throm-bocytopenia and 

prematurity were evaluated and entered in a 

structured Proforma. Effect modifiers like age, 

gender were addressed by stratification of data. Data 

from the questionnaire was entered in SPSS version 

17 for analysis.  Nume-rical variables which include 

maternal age, weight of new born were shown as 

mean and standard deviation. Qualitative variables 

which here imply gender, chorioamnionitis, PROM, 

maternal fever and fetal risk factors like low birth 



weight, and prematurity were shown as frequencies 

and percentages. Strati-fication of data was done for 

maternal age, baby gender and birth weight to sort 

out the issue of effect modifiers. p-value  ≤ 0.05 was 

taken as significant and after the stratification of 

variables Chi-square test was applied.

RESULTS 

 Mean age of the mothers was 29.15 ± 7.35 years 

with minimum and maximum age as 18 and 44 years. 

There were 86(57.3%) whose age was 18-29 and 

64(42.7%) mothers had 30-44 years of age. The 

mean age of babies was 1.68 ± 1.57 with minimum 

and maximum age of 1 and 7 days. There were 

86(57.3%) and 64(42.7%) female babies. There 

mean birth weight of babies was 1.97 ± 0.68 kg. 

PROM was seen in 95(63.3%), 77(51.3%) had 

maternal fever and 30(20%) were diagnosed with 

chorioamnionitis. A total of 41(27.3%) cases who 

had low birth weight, leukocytosis were seen in 

29(19.3%) of the cases, 76(%) had prematurity and 

49(32.7%) cases had thrombocytopenia. When data 

was stratified for maternal age, neonatal gender and 

LBW, we found significant association in Gender 

versus low birth weight, prematurity versus low 

birth weight, p-value < 0.05.(Table 1,2,3)

DISCUSSION 

 EOS most commonly presents on the first day 

of life. It is a catastrophic, rigorous infection atta-

cking all the systems of the body vigorously acqui-

red by perinatal transmission from the mother during 

the period immediately before and after the birth of a 
9baby .  In current study the mean age of mothers was 

29.15 ± 7.35 years with minimum and maximum age 

as 18 and 44 years. The mean age of babies was 1.68 

± 1.57 with minimum and maximum age of 1 and 7 

days. There were 86(57.3%) and 64(42.7%) female 

babies. There was a study done on 192 infants, its 

reports showed that, the males were 100 (52.1%) and 
10the females were 92  (47.9%).   

 Factors in mothers which lead to a risk of deve-

loping early onset sepsis include preterm labour and 

delivery, infection of birth canal, purulent foul sme-

lling meconium-stained vaginal discharge, coloni-

zation with group B streptococcus (GBS), prolonged 

rupture of membranes, chorioamnionitis, and mater-

nal fever in the last trimester or at the time delivery. 

In current study the mean birth weight of babies was 

1.97 ± 0.68 kg. There is one more study in literature, 

the results of this study showed that the average age 

is 4 (1–28) days and the average birth weight 3050 g 

(2290–3450 g)10.Gestational age average is found 
10to be 38 (36.6–38) weeks.  The cases of the prema-

ture delivery are 38 (19.8%) and the cases of full-
10

term delivery are 154 (80.2%).

 At the time of delivery risk factors found in 

Frequency Percentage

Maternal fever

Yes 77 51.3%

No 73 48.7%

Total 150 100.0%

Table 2:  Frequency Distribution of Maternal Fever 
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Table 3:  Frequency distribution of Pre-maturity 

Frequency Percentage

Pre-maturity

Yes 76 50.7%

No 74 49.3%

Total 150 100.0%

Table 1:  Frequency Distribution of PROM > 48 Hours 

Frequency Percentage

PROM> 48 hours

Yes 95 63.3%

No 55 36.7%

Total 150 100.0%

Comparison of PROM with respect to maternal age groups

PROM
Total

Yes No

Age groups 
(years)

18-29
51 35 86

53.7% 63.6% 57.3%

30-44
44 20 64

46.3% 36.4% 42.7%

Total
95 55 150

100.0% 100.0% 100.0%

Chi-square = 1.410
P-value = 0.235                            
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mother include premature rupture of membranes, 

fever, vaginal colonization with group B 

streptococcus (GBS), and Group B Streptococcal 

bacteriuria. In current study PROM was seen in 

95(63.3%). A study reported that among 7 cases of 
11sepsis 3(42.85%) cases had PROM . We found that 

77(51.3%) had maternal fever as another study 
11

found a total of 14.28% cases had maternal fever.  

We found that 30(20%) were diagnosed with chorio-

amnionitis. In a study done at Agha Khan University 

in neonates with sepsis duration of PROM > 48 

hours was present in 41%, maternal fever was 

present in 88%, chorioamniontis was found in 71%, 

gestational age < 34 weeks was present in 41% and 

LBW< 1500 grams was present in 47% and leuko-

cytosis was present in 41% and thrombocytopenia in 
8

59%.  The findings of our study and all studies 

discussed here are comparable. 

 Furthermore, on the other hand factors in infan-

ts which are linked to a risk of developing early-

onset sepsis  include prematurity/low birth weight, 

congenital anomalies, complicated or instrument-

assisted delivery, and low APGAR scores (score of 6 
12,10

at 5 min) . Sick premature infants who are hospita-

lized in nursery or intensive care settings for vigilant 

observation and medical intervention have to under-

go various invasive procedures, skin pricks, intra-

venous cannulation, nasopharyngeal intubation, 

endotracheal intubation; in such sick babies the 

protective barrier function of the skin and mucus 

membranes lining the orifices is abated and compro-
13mised.  Apart from these, other socioeconomic, 

cultural and community related factors associated 

with early onset sepsis include unbooked mothers, 

no proper booking visits during the preganancy, lack 

of access to a well-equipped maternity delivery 

suite, inadequate diet of mother, poverty, poor 

hygiene, mother using illegitimate drugs of abuse, 

male sex, and African American mother (higher rate 
13of GBS colonization).  In this study a total of 

41(27.3%) cases that had low birth weight. Leuko-

cytosis was seen in 29(19.3%) of the cases. It was 

seen that 76(%) had prematurity Very low birth 

weight (VLBW) preterm neonates have a grave risk 

and propensity of developing early onset sepsis. The 

risk is ten folds and of those Very low birth weight 

neonates who develop early onset sepsis more than 
14

one third die.  Extremely low birth weight neonates 

(<1000g, ELBW) are much more assailable and 

susceptible to develop EOS. More so Early onset 

sepsis accounts for more than 50% deaths among 

extremely low birth weight neonates within the first 
15

2 days of life . We found that 49(32.7%) cases had 

thrombocytopenia. We did not find APGAR score 

and other factors discussed in above study and other 

findings are compareable with above study. 

CONCLUSION

 In the maternal risk factors, the highest 

frequency was seen in premature ruptures of 

membrances 95(63.3%) followed by maternal fever 

(51.3%) and chorioamnionitis (20%). Among fetal 

risk factor the highest risk was prematurity (50.7%) 

followed by thrombocytopenia (32.7%), low birth 

weight (27.3%) and leukocytosis (19.3%). By 

reducing the risk of these factors we can help to 

reduce the risk of early onset sepsis.
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Coronary artery bypass grafting (CABG), using 

cardiopulmonary bypass (CPB) is a common 

procedure, associated with a mortality rate of <2%in 
1

elective cases.  During surgey thoracic aorta is cross 

clamped at ascending aorta level to provide dry 

operative field for better operative visibility. Howe-

ver this increases the risk of ischemic injury to vital 

organs. These complications depend not only on 

duration but also on pathophysiological and hemo-

dynamic perturbations resulting from CBP & aortic 
2

cross clamping.  In addition, cardioplegia can also 

have negative impact on myocardial function inclu-
3,4

ding myocardial stunning.

 Perioperative myocardial cellular damage is a 

major problem during CABG leading to leakage of 

proteins from these cells. These proteins vary in their 
5release patterns and their cardiospecificity.  Histori-

cally, most commonly used markers of myocardial 

necrosis post operatively, are Creatine kinase (CK) 
6and creatine kinase-MB (CK-MB).  However, the 

time lag between surgical damage and detection of 

quantifiable values of these proteins  renders rapid 
7evaluation  of myocardial injury very difficult.

 The main objective of this study was to measure 

postoperative cardiac enzyme levels after CABG 

and to look for possible relation of these enzymes 

Abstract

Objective: To measure the effect of cardiopulmonary bypass time on myocardial damage in terms of 
postoperative cardiac enzymes levels particularly Creatine phosphokinase (CK) and Creatine kinase-MB.

Methodology: It was a prospective study of 100 patients undergoing CABG for the first time. Data was 
collected using a questionnaire for demographic features and perioperative variables. Study population was 

divided into 2 groups for comparison: patients with CPB time≤90 minutes and others with CPB time >90 

minutes). Postoperative cardiac enzyme levels were evaluated with respect to CPB time. Two groups were 

compared based on their means by using Independent sample t-test and ap-value of  ≤ 0.05 was considered as 

statistically significant.

Results: There was an overall male predominance with mean age of patients being56.7±9.2 years. A 
significant relationship between CPB time with postoperative cardiac enzyme (CK& CKMB) levels was 
found as p values were < 0.05 (significant) for both cardiac markers however the relationship between CPB 
time and CKMB lost its significance at postoperative day 3 as p value was 0.70 which is insignificant.

Conclusion: Patients with CPB time > 90 minutes were having more myocardial damage in terms of raised 

cardiac biomarkers as compared to those with CPB time ≤ 90 minutes. 

Key Words: Myocardial injury, Postoperative MI, Cardiac biomarkers, Creatine kinase.
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with CPB time.

METHODOLOGY

Using non probability (purpo-sive) sampling 

100patients undergoing CABG in a tertiary care 

hospital were selected. It was a prospec-tive 

longitudinal study with three days follows up after 

surgery.

All patients with age 30 years and above; regardless 

of the gender, who underwent CABG were included 

in the study. Patients with Redo surgery, as well as all 

those patients with baseline renal function 

impairment, muscular dystrophy, myositis &/or 

operated off bypass were excluded.

Data collection methods: All surgeries in study 

population were done using recommended hypo-

thermia, cold antegrade cardioplegia and cardio-

pulmonary bypass. Labs were followed up for three 

post op days. Using short structured questionnaire, 

basic demographic details, postoperative CK& CK-

MB levels and other related parameters were noted. 

Details of common conventional risk factors for 

CAD were also obtained.

Study population was divided into two groups: those 

with CPB time ≤ 90 min and those with CPB time > 

90 min.Statistical Package for Social Sciences 

(SPSS) version 20.0 was used for descriptive and 

inferential analyses. Categorical data was presented 

either as percentages or as graphs whereas 

qualitative analysis was presented as descriptive and 

frequency distribution.  Mean values of two groups 

were compared using independent statistical t-test. A 

p-value of ≤ 0.05 was considered as significant.

 Reference values of the enzyme levels were 

considered according to the institutional protocols 
8

and previous literature.

RESULTS

 The mean age of patients was 56.7±9.2 with a 

male predominance (80% males). Of all patients 55 

had diabetes and66 were hypertensive. Whereas 26 

of those were smokers, 26 also had a strong family 

history of coronary artery disease. 

 Table.01 shows overall characteristics of study 

population variables as under:

 Table.02 shows the comparison between the 

two groups with respect to cardiac biomarkers for 

three successive postoperative days.

 Patients with CPB time ≤90 minutes had mean 

blood CK levels of 959.8 ± 91.2, 914 ± 99.5 and 

1176±120.7 IU/L for days 1 to day 3 respectively. 

Whereas those with CPB time >90 minutes, had 

mean CK values of 1004.2±84.5, 1091±121.5 and 

1814±189 for days 1 through day 3 respectively. 

Calculated p-values  of 0.002, 0.02 and 0.04 for  all 

these respective days were statistically significant 

with respect to CK levels.

 Similarly for serum CKMB, patients with CPB 

time ≤ 90 minutes had mean serum CKMB levels 

45.5±15.1, 58.4±20.6 and 60.9±22.3 IU/L. For 

patients with time >90 minutes mean serum CKMB 

levels were 55.7±19.1, 78.3±186 and 70.8±30.4 

IU/L respectively for three successive post op days. 

p-values were 0.01, 0.04 for postoperative day 1 and 

day 2however the difference between both groups i.e 

Table 1:  Descriptive Statistics of Patient Height, 
Weight, BSA & Other Peri-op Variables

MEAN±S.D

Height (cm) 165.3±11.96

Weight (kg) 72.5±13.5

BSA (kg/m2) 1.75±2.4

Pump Flow (lit/min) 4.1± 1.7

Bypass time (min) 97.51±45.1

Perfusion Pressures (mmHg) 60.5±8.8

Urine output (lit/min) 1.51±0.544

CPB TIME £
90 MIN

CPB TIME

>90 MIN P-
value

MEAN ± S.D MEAN ± S.D

DAY-1
CK (IU/L) 959.8± 91.2 1004.2±84.5 0.002

CKMB (IU/L) 45.5±15.1 55.7±19.1 0.01

DAY-2
CK (IU/L) 914.3±99.5 1091±121.5 0.02

CKMB (IU/L) 58.4±20. 6 7B.3±1B.6 0.04

DAY-3
CK (IU/L) 1176±120.7 1814±189.1 0.04

CKMB (IU/L) 60.9±22.3 70. 8±30.4 0.70

Table 2:  Comparison Between the Two Groups
in Different Postoperative Days with Respect to 
CPK & CKMB Levels
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CPB time ≤  90 min and CPB time >90min (with 

respect to CKMB)was lost at postoperative day 3 as 

p value was 0.70 which is insignificant.

DISCUSSION

 Overall our study shows a significant relation-

ship between CPB time (≤ 90 and >90) with post-

operative cardiac enzyme levels (CK& CKMB) as p-

value is significant (≤0.05) for both cardiac markers. 

The literature review shows results consistent with 

our study. Prognostic significance of creatine kinase 

MB (CK-MB) or troponin elevation within 24 hours 
9

after CABG was reported by Domanski et al . Work 

by Costa et al showed that patients undergoing 

CABG had increase in CK-MB levels (42.9%) of up 

to 3 times. Also worth mentioning is that CK-MB 

may also be detectable after surgical skeletal muscle 

injury and intraoperative cardiac manipulation. 

Similarly rise in CK-MB levels may also occur in 
10

absence of  permanent myocyte damage.

 In the GUARD during Ischemia Against Necro-

sis (GUARDIAN) study, post CABG CK-MB levels 

of <1 ×, >5 ×, >10 ×, and >20 × ULN, respectively, 

had a six-month mortality of 3.4%, 5.8%, 7.8%, and 
1120.2% respectively (p = 0.0001) . An elevated CK-

MB of 3× normal after intervention should be 

managed like non interventional  non-Q-wave MI 
12patients as suggested b y some studies.

 Work by Ramsay et alon on 800 patients revea-

led 10 times higher mortality and left ventricular 

dysfunction for CK-MB levels of 100 ng/mL or 

higher as compared to those with values less than 25 

ng/ml, with findings being equally impressive even 
13

after one year.  Results of these studies are in agree-

ment with that of our study. However, Conflicting 

results can also be found between the previous 

investigations; mainly because different studies 

employed different markers of cardiac injury. Older 

studies (using less-sensitive tests) that evaluated 

patients with ischemia during stress testing did not 

show elevations in troponins or other biomarkers 

and thus did not support the hypothesis. It is note-

worthy, however, that because of relatively high 

specificity, CK-MB  was the preferred marker of 

cardiac injury for many years before current gene-

ration sensitive assays became available. CK-MB 

rises four to six hours after the infarction but may 

take up to 12 hours as suggested by Robinson & 
14Christenson.  Based on literature review and finding 

of study we may infer that cardiac enzymes levels 

colligate with CPB time duration and may serve as 

important predictor of myocardial damage.

 Study limitations. Study biomarkers were mea-

sured only on the first three postoperative days so 

myocardial damage evolving later than the third 

postoperative day might have been missed because 

our study protocol. This question may partially be 

answered by the fact that majority (80%) of post-
15,16,17operative MI occur in the first two post op days.

CONCLUSION

 We concluded that  patients with CPB time > 90 

minutes were having more myocardial damage in 

terms of raised cardiac biomarkers as compared to 

those with CPB time ≤ 90 minutes. So CPB time may 

serve as an important predictor of myocardial 

damage.
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Polycystic ovary syndrome (PCOS) is a common 

yet often overlooked medical condition in 

women of childbearing age. It impacts both the 

reproductive system and metabolic health due to the 

effects of excess male hormones and insulin resis-

tance. Menstrual irregularities, weight gain, acne, and 

excess hair growth are some common symptoms. 

 Knowing the causes and treatment of PCOS can 

make it easier to live with it and prevent its long-term 

complications. Polycystic ovary syndrome (PCOS) 

is a common disease that affects 5−21% of women 
1during their reproductive life.  Both the etiology and 

diagnosis of the syndrome are controversial. In fact, 

the Consensus Meeting in Rotterdam and  The 

Rotterdam ESHRE/ASRM-Sponsored PCOS Con-

sensus Workshop Group, 2004 was organized to 

better define and reach a consensus in the scientific 
2,3community of diagnostic criteria of the syndrome.  

To state the presence of PCOS, at least two of the 

following criteria should be present: 

(i) Chronic anovulation disorder (oligo- or anovu-

lation up to amenorrhea); 

(ii) Clinical or biochemical signs of hyper-andro-

genism (acne or hirsutism).

Abstract

Objective: To evaluate the effects of the administration of myo-inositol (MYO) in patients with polycystic 
ovary syndrome (PCOS), on hormonal parameters. It was a Clinical trial study conducted from January 2018 
to June 2019

Methodology: One-hundred patients in the age group of 25–35 year were enrolled with PCOS, infertility and 
most of them were obese. Patients with pregnancy and lactation, cardiovascular diseases, kidney or Liver 
problems, any kind of malignancy, other diseases causing hormonal disturbances eg Cushing's disease, and 
on any drug intake-like anti-diabetic, estrogen and progesterone, were excluded from the study. 105 PCOS 
patients were enrolled finally after informed consent. All hormonal evaluations of the enrolled patients were 
done before and after 12 weeks of therapy (myo-inositol 2 gram plus folic acid 400μg every day. Ultrasound 
examinations and Ferriman-Gallwey score were also performed.

Conclusion: Our findings suggest that the addition of myo-inositol to folic acid in non PCOS-patients 
undergoing multiple follicular stimulation for in-vitro fertilization may reduce the numbers of mature 
oocytes and the dosage of rFSH whilst maintaining clinical pregnancy rate. Further, a trend in favor of 
increased incidence of implantation in the group pretreated with myoinositol was apparent in this study. 
Further investigations are warranted to clarify this pharmacological approach, and the benefit it may have for 
patients.

Keywords: Anovulation, myo-inositol, d-chiro-inositol, insulin resistance.  
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(iii) Presence of micro polycystic ovaries at ultra-

sound or the presence of 12 or more follicles 

with a diameter of 2 ± 9 mm in each ovary, 
4

and/or increased ovarian volume (>10 ml).

 Although the Rotterdam criteria have been 

widely accepted, it has recently become clear that a 

new clinical aspect needs to be accounted – the 

metabolic feature of insulin resistance. An extensive 

literature research has demonstrated that insulin 

resistance is a frequent finding in PCOS patients, 

regardless of body mass index (BMI). Insulin resis-

tance is a specific biological adaptation that induces 

a compensatory hyper insulinemia in approximately 

70−80% of women with PCOS and central obesity, 

as well as in 15−30% of lean women diagnosed with 
5,6PCOS.

METHODOLOGY

 We reviewed and found out that at our center, 

between January 2018 and June 2019, reports were 

generated of 100 women with a PCOS and infertility 

according to the Rotterdam classification. These 

women were started on myoinositol and folic acid at 

a dosage of 2 × 2000 mg myoinositol and 2 × 200μg 

folic acid per day respectively and used it for at least 

2-3 months. The primary outcome of the study was 

to determine the ovulatory function restoration and 

the pregnancy rate after treatment. The pregnancies 

were documented and registered, and these women 

were followed up throughout the pregnancy period. 

Secondary outcome was the evaluation of side 

effects reported in those patients undergoing treat-

ment. In a subgroup of patients, hormonal values 

were also evaluated. The values investigated were 

testosterone, free testosterone, and progesterone. In 

this patient group, the pregnancy outcome has also 

been checked.

RESULTS

 The data of 100 patients with a PCOS was eva-

luated. According to the obtained record 78 women 

experienced an improvement of their menstrual 

cyclicity towards ovulatory cycles. Among them, a 

total of 16 women became pregnant. The pregnan-

cies occurred after the intake of two to three months 

of myoinositol and folic acid. This means a ratio of 

16.1% of the investigated women became pregnant 

during this observational study. No occurrence of 

twin pregnancy was documented.

 No relevant side effects have been reported in 

the patients taking myoinositol and folic acid 

product.

 In the subgroup of 32 patients where hormonal 

values were evaluated, a significant improvement of 

androgen levels and a rise in the progesterone values 

were observed.

DATA COLLECTION AND ANALYSIS

 Two review, we selected eligible studies, 

extracted data, and assessed the risk of bias. The 

primary outcomes were live birth and adverse 

effects; secondary outcomes included clinical 

pregnancy rates and ovulation rates. We pooled 

studies using a fixed-effect model, and we calculated 

odds ratios (ORs) with 95% confidence intervals 

(CIs). We assessed the overall quality of the evidence 

by applying GRADE criteria.

DISCUSSION

 It has recently been proposed (in light of the 

relevant metabolic characteristics) that PCOS 

patients should be classified according to their 

metabolic features. It has been suggested that PCOS 

can be of two types: 

i) A newer one, having higher metabolic risk, and 

proposed name for it ‘metabolic reproductive 

syndrome’ (MRS).
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ii) A classic reproductive phenotype of PCOS.

 There are numerous new methods which have 

been proposed to manage insulin resistance, one of 

these is use of inositol. There are two types stereo-

isomers of inositol: d-chiro-inositol (DCI) and myo-

inositol (MYO). MYO is the inositol triphosphate 

precursor and it regulates thyroid-stimulating hor-

mone (TSH), insulin and FSH. DCI is formed from 

the myo-inositol through an insulin-dependent path-

way. Many early studies have shown that inositol 

therapy is beneficial in PCOS treatment, but no 

meta-analysis has been found to date. So, our aim is 

to review the clinical effects of use of inositol in 

PCOS.

 Although the pathogenesis of PCOS is still 
8

controversial,   the presence of abnormal LH and 

relatively low FSH secretion changes the LH:FSH 
9ratio (>2.5).  Such gonadotrophin impairment is at 

the basis of the elevated androgen secretion as well 

as of the abnormal follicular development, both due 
10to the higher stimulation on theca cells.  The eleva-

tion of androgen plasma concentrations (with or 

without clinical signs) is a classic feature of PCOS, 
9although not constant,  and it is mainly of ovarian 

origin with an adrenal contribution. Some of PCOS 

women might have a mild defect in steroidogenic in 

adrenal glands (like 21-hydroxylase) and some have 
11

a higher adrenal hyperactivation due to stress.  The 

androgens, androstenedione and testosterone are in 

fact ovarian origin, and its adrenal give basic 

contribution of dehydroepiandrosterone sulphate 

(DHEAS) elevation. An excess of circulating andro-

gens induces a higher peripheral conversion towards 

the potent androgen dihydrotestosterone (DHT), and 

depending on the amount of such conversion and/or 

on the sensitivity of skin to androgens, hirsutism 

may easily occur.

 It is well known that gonadal steroids classi-

cally bind to SHBG, being biologically inactive, and 

that less than 3% of testosterone circulates as 

unbound in the serum. However, the excess of andro-

gens in PCOS induces a lower hepatic synthesis of 

SHBG or other binding proteins, which causes a 

relative excess of free circulating androgens, facili-
6

tating the genesis of hirsutism.

 An additional feature is that insulin sensitivity 

is affected directly and indirectly by androgens, 

because they may directly inhibit peripheral and 

hepatic insulin action. In fact, it has been demons-

trated that testosterone modulates post-binding 

signal, reducing the number and efficiency of 

glucose transport proteins, such as the type 4 glucose 

transporter (GLUT-4), thus inducing insulin resis-

tance in women with PCOS, especially in the most 
12

metabolically active tissues such as muscle and fat.  

This situation is more severe in obese patients, due to 

abdominal fat, as they show a free androgen and 

insulin plasma concentration as well as insulin 
13resistance higher than weight-matched controls.  In 

addition, obese subjects show that hepatic insulin 

excretion and insulin-stimulated glucose uptake in 

skeletal muscle is improved by free fatty acids and 

androgens, therefore increasing both insulin resis-
14,15,16

tance and compensatory hyperinsulinemia.  This 

explains, at least in part, how in overweight or obese 

patients any excess of weight can further induce a 

reduction of peripheral tissue sensitivity to insulin, 
6thus inducing hyperinsulinemia.

 This insulin resistance could occur because of 

abnormal plasma adiponectin and leptin concentra-

tions. Adiponectin, an adipocyte-derived collagen-

like protein, is synthesized by adipose tissue and 
17,18released into the circulation.  Leptin is another 

adipocyte hormone encoded by the human obese 

(ob) gene and transmits metabolic signals to the 

neuronal networks in the brain so as to modulate the 

hypothalamic activity affecting the pituitary– ova-
19

rian axis.  As PCOS patients – mainly if obese – 

show reduced adiponectin and elevated leptin 

plasma concentrations, it has been demonstrated that 

there is a positive correlation between the serum 

leptin concentrations and the clinical and hormonal 
20

indices of IR.  In addition, leptin is linked to neuro-

peptide Y modulation on the reproductive axis, thus 
21being involved in reproductive disturbance.

 Effect of MYO & DCI have been seen in sub 



THE EFFECTS OF ADMINISTRATION OF MYO-INOSITOL ON HORMONAL PARAMETERS  

154 JAIMCVol. 19 No. 1  Jan - March 2021

fertile females having PCOS, MYO have been 

shown the best results and improved egg quality, 

ovulation. In Gynecological Endocrinology a study 

was published (2007), twenty-five females who took 

4g/day of MYO and for at least 6 months and during 

treatment 88 percent of women had one spontaneous 

menstrual cycle, and normal ovulation in 72% of 

women. A total of 10 women became pregnant preg-
22nancies, 40%  in patients with PCOS Raffone et al 

compared the effects of metformin and MYO. 60 

patients received 1,500 mg/day of metformin; other 

sixty ladies took 400 mcg of folic acid plus 4 g/day of 

MYO. Ovulation was restored in sixty five percent 

of patients treated with MYO compared to fifty 

percent in the metformin treated patients. More 

pregnancies occurred In the MYO patient’s preg-

nancy rate more than patients taking metformin 
23(18% vs. 11%).

 Adiponectin and leptin. Adiponectin, an adipo-

cyte-derived collagen-like protein, is synthesized by 
17,18

adipose tissue and released into the circulation.  

Leptin is another adipocyte hormone encoded by the 

human obese (ob) gene and transmits metabolic 

signals to the neuronal networks in the brain so as to 

modulate the hypothalamic activity affecting the 
19pituitary–ovarian axis.  As PCOS patients – mainly 

if obese – show reduced adiponectin and elevated 

leptin plasma concentrations, it has been demons-

trated that there is a positive correlation between the 

serum leptin concentrations and the clinical and 
20hormonal indices of IR.  In Y chromosome modu-

lation a neuropeptide leptin is needed for repro-

ductive, this shows its role in reproductive distur-
21bance.

 Both have been studied MYO and DCI effect 

have been observed in different studies in infertile 

females with PCOS, it has also been observed that 

MYO showed the best results in  egg quality and 

ovulation .In Gynecological Endocrinology, a study 

was published in 2007 , twenty five females who 

received MYO (4g/day) for 6 months. As a result: 

Eighty eight percent of women had at least once 

menstrual cycle spontaneously, and in seventy two 

percent started normal ovulatory cycles. A total of 10 
22

pregnancies (40% of patients) were obtained.

 A study published in the European Review 

Medical Pharmacology, in patients who are under-

going fertility treatments and having PCOS both 

types of inositol effects observed. One group 

received 2g of MYO two times a day and in another 

group given 6g of DCI twice a day. Women who 

received MYO had better, more mature eggs and 
24more pregnancies than those who took DCI.  

 Metabolic improvement has been observed by 

using MYO and DCI in PCOS, with MYO shown the 

best effect. In a large randomized, double-blind, 

placebo-controlled trial it has observed that MYO (4 

g/day) for fourteen weeks, marked weight reduction, 

HDL good” cholesterol levels increased and also 

reduced leptin levels in patients with PCOS, no 
25change in insulin levels was seen.

 In a double-blind placebo trial, Costantino et al 

showed that MYO (4 g/day) decreased insulin, 

triglycerides, testosterone, and blood pressure in 
26women with PCOS.

 Venturella et al observed that giving 2g/day of 

MYO for 6 months showed marked weight reduction 

and improvement in HDL and LDL levels. MYO at 

1,200 mg/day for 12 weeks significantly decreased 

androgens and insulin in non-obese women with 
27

PCOS.

 Myo and d-Chiro Inositol Combined, MYO has 

been well documented to be superior to DCI in 

improving insulin resistance, egg quality and redu-

cing the risk for gestational diabetes in women with 

PCOS. However, when MYO is combined with DCI 

in an optimal ratio, the best results are seen. Every 

tissue in the body has its own ratio of MYO to DCI 

(MYO is always much higher). DCI is produced 

from MYO when needed. New research has shown 

that a combination of MYO and DCI is a more 

effective approach for treating PCOS. Women with 

PCOS who took a combination of MYO and DCI 

with a physiologic ratio of 40:1 (as seen in plasma), 

had better results than taking one supplement alone. 
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These positive results include reduced risk of meta-

bolic disease in PCOS overweight patients and 

improved IVF outcomes, some authors suggest that 

“the combined administration of MYO and DCI in a 

ratio of 40:1, should be considered as the first line 

approach in PCOS.”

CONCLUSION

 Our findings suggest that the addition of myo-

inositol to folic acid in non PCOS-patients under-

going multiple follicular stimulation for in-vitro 

fertilization may reduce the numbers of mature 

oocytes and the dosage of rFSH whilst maintaining 

clinical pregnancy rate. Further, a trend in favor of 

increased incidence of implantation in the group 

pretreated with myoinositol was apparent in this 

study. Further investigations are warranted to clarify 

this pharmacological approach, and the benefit it 

may have for patients.

 Women with a PCOS and infertility according 

to the Rotterdam classification, started with the 

intake of myoinositol and folic acid at a dosage of 

2×2000 mg myoinositol and 2×200 μg folic acid per 

day and used it for at least 2-3 months. The primary 

outcome of the study was to determine the ovulatory 

function restoration and the pregnancy rate after 

treatment. The pregnancies were documented by the 

gynecologists and registered in a database, and these 

women were followed up during the whole preg-

nancy. Secondary outcome was the evaluation of 

side effects reported in those patients undergoing 

treatment. In a subgroup of patients, hormonal 

values were also evaluated. The values investigated 

were testosterone, free testosterone, and proges-

terone. In this group of patients, the pregnancies 

outcome has also been checked.
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Teenage pregnancy is defined as pregnancy in 
1women in their teen years (under age 20).   

Every year girls less than 20 years of age give birth 

to13 million newborns. In developing countries, 

more than one third of women give birth before the 
2

age of 20.

 Pregnancy during teen years has become an 

important public health problem throughout the 

world because of the poor social support such teen-

agers get. Leading causes of death for girls under 20 

in poorer countries include complications from these 

early pregnancies and childbirths including infant 
3mortality.

 In recent years, there has been extensive study 

of the relationship between motherhood and 

psychiatric disease.  Depressive symptoms are 

experienced by 10 to 27 % of women in pregnancy; 

major depressive disorder is experienced by 2-11 % 
4
. One factor that makes teenage pregnancies and 

childbirths very dan-gerous in many developing 

countries is the social pressure to reproduce as early 

as possible. 

 Social phobia diagnostically is defined by 

persistent fear of social or performance situations 

Abstract

Background: Teenage pregnancy is a high risk pregnancy. It is associated with a wide range of subsequent 
adverse health and social outcomes i.e. anxiety disorders (social phobia and panic disorders).

Objective: The objective of the study was to determine the frequency of panic disorders and social phobia in 
teenage pregnancies presenting in the antenatal clinic of a tertiary hospital in Lahore

Methodology: This was a cross-sectional study carried out in six months, involving 150 pregnant teenagers 
in the 13-19 years range. Each subject was interviewed in a comfortable setting ensuring privacy and 
confidentiality and assessed for panic disorders & social phobia, according to ICD-10 criteria.

Results: Frequency of social phobia in patients with teenage pregnancy was evaluated which was found to be 
14% (n=129), while the frequency of panic disorder in patients with teenage pregnancy was recorded in 
15.33% (n=23).

Conclusion: The frequency of anxiety disorders (social phobia and panic disorders) is high among patients 
with teenage pregnancy. So, it is recommended that every patient who presents with teenage pregnancy 
should be sorted out for anxiety disorders. However, it is also required that every setup should have their 
surveillance in order to know the frequency of the problem.

Key Words: Teenage pregnancy, anxiety disorders, social phobia, panic disorders
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Table 1:  Age Distribution of the Subjects

Age (in years) No. of Cases Percentage

13-15 31 20.67

16-18 52 34.67

19 67 44.66

Total 150 100

Mean and S.D. 16.23 + 2.67
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that may involve scrutiny and other people's disapp-

roval. Exposure to a feared situation causes marked 

distress, attacks of panic, or avoiding people. Panic 

disorder is defined by discrete episodes of marked 

autonomic arousal (e.g. increase in heart rate) accor-

ding to DSM IV criteria. Catastrophic thinking (e.g. 

fear of fainting, losing control) accompany these 

symptoms. Substance abuse or medical conditions 
5are not a direct cause of all these symptoms.

 During teenage pregnancy, the incidence of 

panic disorder is unknown. In some retrospective 

studies pregnancy protects against panic attacks. 

Changes in PCO  during pregnancy reduce anxiety's 2

6physiological trigger as theorized in one study.

 A recent prospective study, on the other hand, 

failed to support these findings and shows that the 

course of the pregnancy disorder is predicted by the 

intensity of the disorder before pregnancy. 260 preg-

nant women with panic disorder in the study showed 

that 30 percent of them experienced an improvement 

in symptoms, while 19 percent worsened.

 Generalized social anxiety disorder is mostly 

characterized by significant avoidance, with harmful 

consequences on social relationships, leading to 

lower achievements in educational institutes and in 

the workplace. Besides quality of life declines, there 
8

is increase of suicide rate as high as 22%. 

 Very few studies in Pakistan have been conduc-

ted on anxiety disorders in teenage pregnancies, so 

this study was conducted to determine the frequency 

of social phobia and panic disorder in teenage 

pregnancies in the country.

METHODOLOGY

 This was a cross-sectional study was conducted 

at antenatal Clinic of Obstet-rics & Gynecology, 

Services Hospital, Lahore.  Duration of study was 

six months. 150 pregnant teenagers were included in 

the study.

Inclusion Criteria:

• Teen age pregnancies (as per operational 

definition)

• Age 13-19 years

Exclusion Criteria:

• Psychiatric disorder other than anxiety disor-

ders like depression, schizophrenia bipolar 

affective disorder etc. (from history, mental 

state, examination and previous record)

• Women with any other chronic medical disor-

ders e.g. hypertension, diabetes mellitus and 

ischemic Heart Disease (IHD) on history and 

diagnoses by physician.

 A proforma was used to collect data from 

outdoor patients visiting Obstetrics and Gynecology 

department. A written consent was taken from all 

patients to include their data in the research work. 

Each subject was interviewed in a comfortable 

setting ensuring privacy and confidentiality and 

assessed for panic disorder and social phobia. The 

diagnostic criteria of social phobia and panic disor-

der were according to international classification of 
9disease 10th revision (ICD-10).

 RESULTS

 Age distribution of the subjects was done. Age 

range was 13-19 years; majority of the patients were 

19 years of age i.e. 44.66 % (n=67). 34.67 % (n=52) 

were between 16-18 years and 20.67 % (n=31) were 

between 13-15 years of age. Mean and standard 

deviation was calculated as 16.23±2.67. (Table No.1)

 Frequency of social phobia in patients with 

teenage pregnancy was evaluated which was found 

in 14 % (n=21) of patients, while 86 % (n=129) had 

no findings of social phobia. 

 Frequency of panic disorder in patients with 

teenage pregnancy was recorded in 15.33 % (n=23) 

of subjects, while 84.67 % (n=127) had no findings 

of panic disorder. (Table No. 2)
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DISCUSSION

 Teenage pregnancy is a high risk pregnancy. 

The worldwide incidence of adverse obstetrical out-

come is higher among teenage mothers. Although 

teenage pregnancy can be a positive experience, 
,10,11

particularly in the later teenage years  it is asso-

ciated with a wide range of subsequent adverse 
12,13health and social outcomes.  These associations 

remain after adjusting for pre-existing social, econo-
14mic, and health problems.

 Despite being a positive experience especially 
10,11

in the later teenage years,  teenage pregnancy is 

associated with a wide range of adverse health and 
12,13social outcomes.  After adapting to pre-existing 

social, economic and health problems, these associa-
14

tions still remain.

 Very few studies in Pakistan have been carried 

out on anxiety disorders in teenage pregnancies, so 

this study was planned to determine the frequency of 

anxiety disorders in teenage pregnancies. The results 

of the study recommend screening of panic disorders 

and social phobia in teenage pregnancies in the 

antenatal clinics and referral to psychiatry depart-

ment for early management, because it may lead to 

adverse perinatal out comes as well. 

 The findings of our study are in agreement with 

the study by Balaha MH who found panic disorders 

and social phobia in (10.34%) in patients with teen-
1age pregnancy.  As suggested by some authors, phy-

sical and mental health issues that teenage mothers 

report are very much linked with the social and 

economic drawbacks that they face.

 In a study comparing pregnant teenagers with a 

peer group who were sexually active but not preg-

nant and a peer group who were not sexually active, 

the pregnant teenagers did not differ from the others 

in physical health. Higher rates of mental health 

problems and symptoms of conduct disorders were 

seen in the pregnant teenagers, together with the 
15

sexually active group.  

 In view of the above discussion, it may be 

determined that anxiety disorders (social phobia and 

panic disorders) are prevalent in teenage pregnancy; 

though these are not having great incidence but they 

cannot be neglected. Furthermore, this study is sho-

wing the primary data in Pakistan regarding anxiety 

disorders and it may be helpful for referral of these 

patients to psychiatry department for early manage-

ment, because it may lead to adverse perinatal out 

comes as well.

CONCLUSION

 The frequency of anxiety disorders (social 

phobia and panic disorders) is high among patients 

with teenage. So, it is recommended that every 

patient who presents with teenage pregnancy should 

be sorted out for anxiety disorders. However, it is 

also required that every setup should have their 

surveillance in order to know the frequency of the 

problem.  
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Anemia is defined as “a condition in which the 

number of red blood cells or their oxygen carr-

ying capacity is insufficient to meet physiological 

needs, which vary by age, sex, altitude, smoking and 
1

pregnancy status.”  Anemia is a major problem 

worldwide, affecting about 1.62 billion people glo-
2

bally.  Although, anemia may be due to multiple 

factors, but most studies confirmed that 80% cases of 

3
anemia, are due to iron deficiency.  Iron deficiency 

in children causes impaired cognitive development 

and behavioral abnormalities. Iron deficiency also 

impairs cell mediated immunity in children, resul-

ting in reduced immunity against pathogens and 

increased rates of morbidity due to acute infections. 

Iron deficiency anemia also has a negative impact on 

linear growth and physical work capacity.

 Iron deficiency anemia is also very common in 

females of reproductive age. In pregnancy, there is 

an increase in iron demand. WHO reports that in 

developing countries, 35-67%(average 56%) of 

pregnant females and 18% of females in industria-

lized countries are anemic. Anemia in pregnancy has 

many adverse effects on fetus like preterm birth, low 

birth weight, rise in perinatal mortality as well as 

increases maternal morbidity and mortality.

Abstract

Background: Anemia is one of the commonest medical conditions that affect different age groups including 
children, adults and older population. Anemia is defined as insufficient capacity of blood to carry oxygen to 
body to meet the physiological requirements according to age and gender. Iron deficiency is the most 
common cause of anemia worldwide and it affects about 2 billion people throughout the world.

Methodology: To determine the frequency of types and severity of anemia in patients presenting in Anemia 
Clinic of a Tertiary care Hospital, Lahore. It was a cross-sectional study conducted at Anemia Clinic, 
Department of Hematology, Allama Iqbal Medical College/Jinnah hospital, Lahore, from 1st June2018 to 

th30  November 2018.

Results: Out of 150 patients with anemia, 54% (n=81) were children (age: less than14 years). Anemia was 
slightly more common in females 52.6% (n=79) as compared to males 47.3% (n=71). Mean hemoglobin 
level was 8.0 5 ± 1.9 g/dl. Weighted prevalence for mild, moderate and severe anemia were 13.3% (n=20), 
42% (n=63) and 44% (n= 67) respectively. The prevalence of microcytic anemia was very high 79.3% 
(n=119) as compared to normocytic 14.6% (n=22) and macrocytic anemia 6.0% (n=9).

Conclusion: Prevalence of anemia was very high in patients presenting to Tertiary Care Hospital in Lahore. 
The frequency of anemia was much higher in children (< 14 years) irrespective of gender. Severe anemia was 
more common in all age groups than mild and moderate anemia. Microcytic anemia was far more prevalent in 
all age groups.

Key Words:Anemia, hemoglobin, microcytic, normocytic, macrocytic
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 Other causes of anemia include vitamin B12, 

folate and vitamin A deficiencies, parasitic infection, 

chronic inflammation, blood loss, hemolytic anemia, 

hemoglobinopathy and aplastic anemia. Anemia 

causes weakness, easy fatigue, loss of energy, diffi-

culty to concentrate, breathlessness, dizziness and 

insomnia. When a significant proportion of a popu-

lation is anemic, it can influence the gross produc-
4tivity of that population .  

 The rationale of this study is to determine the 

types of anemia and its grades of severity in patients 

as anemia is widely prevalent in developing count-

ries and according to World Health Organization 

(WHO) estimates; two billion of world’s population 

is anemic and it is associated with several compli-

cations. This study will not only highlight the types 

and severity of anemia in our setting but also will 

help us in recommending guidelines for manage-

ment and treatment of this treatable disease. 

 METHODOLOGY

• It was a Cross-sectional study which included 

150 patients who presented at Anemia Clinic, 

Department of Hematology, Allama Iqbal Medical 

College/Jinnah hospital, Lahore in a period of six 

months i.e. from 1st June to 30th November 2018. 

The patients with anemia (as per operational defini-

tion) of either gender and age from 6 months to 60 

years were included. Hemoglobin concentration in 

males (>14 years) less than 13g/dl and females (>14 

years)  less than 12g/dl, in children (6 to 59months) 

hemoglobin concentration less than 11g/dl and 

children (5 to 14 years) less than 11.5g/dl were consi-

dered as anemia.

 Pregnant females, patients with history of 

major surgery or with history of blood transfusion 

within 1 month were excluded. Informed consent 

was obtained from every case. Demographic data 

like age, sex and address were noted on the specially 

designed proforma. Blood samples from each case 

was taken for Complete Blood count(CBC) and 

peripheral smear in EDTA vial.. Hemoglobin (Hb), 

Hematocrit (Hct), RBC count and Red cell indices 

were determined by using Hematology Analyzer: 

Sysmex KX-21. Peripheral smears were analyzed 

for microcytic, normocytic and macrocytic picture 

of red blood cells (RBCs). Types of anemia were 

categorized as microcytic (Mean cell volume 

(MCV) ≤ 76fl), Normocytic (MCV 77-90fl) and 

macrocytic (MCV >90fl). Severity of anemia was 

labeled as given in table 1.

 Data was collected and analyzed by using Sta-

tistical Package for Social Sciences v20.0 (SPSS).  

Mean and standard deviation (SD) were calculated 

for quantitative variables like age. Frequency and 

percentages were calculated for gender, types and 

severity of anemia. Data was stratified for age and 

gender. Post-stratification chi-square test was used 

taking p-value ≤ 0.05 as significant.

RESULTS

  The mean hemoglobin was 8.05 ± 1.9 gm/dl 

ranging from 4.2-11.6 g/dl. The mean for RBC count 

was 4.04 ± 0.74 × 106/µl, hematocrit (Hct) 32.4 ± 

5.4%, MCV 68.2 ± 11.2 fl and MCH 20.2 ± 5.2 pg. 

Age distribution of anemia is shown in figure:1  

Maximum prevalence of anemia was seen in child-

ren (<14 years). Anemia was slightly more prevalent 

in females than males with M:F ratio of 0.8:1.

 In this study, the most common grade of anemia 

was severe followed by moderate degree of anemia. 

Mild degree of anemia was present in only 13.3% of 

cases. Distribution of study subjects as per grades of 
2

severity of anemia is shown in figure.

 Comparison of the grades of severity between 

different age groups showed that severe and mode-

rate degree of anemia was more pronounced in all 

age groups as compared to mild degree of anemia 

Table 1: Hemoglobin Concentration(g/dl) for 
Assessment of Severity of Anemia

Age
Mild 

Anemia

Moderate 

Anemia

Severe 

Anemia

Children (6-59months) 10-10.9 7-9.9 <7

Children (5-14 years) 11-11.4 8-10.9 <8

Male (>14 years) 11-12.9 8-10.9 <8

Female (>14 years) 11-11.9 8-10.9 <8



163JAIMC Vol. 19 No. 1  Jan - March 2021

Shizra Kaleemi

(Table:2). Degree of anemia in different age groups 

shows statistically significant difference with p-

value=0.05 (Table:2).

 Among those, severe anemia was slightly more 

common in males (45%, n = 32) as compared to 

females (44%, n=35). Moderate anemia was slightly 

more prevalent in females 43% (n=34) as compared 

to 40% (n=29) in males shown in table 10. While 

prevalence of mild anemia was same in both genders 

(14%, n=10). But this difference in severity among 

both genders is not statistically significant as p value 

was 0.9 (Table:3)

 Distribution of study subjects as per type of 

anemia is shown in Figure.3. The most common type 

of anemia found in this study was microcytic type of 

anemia. Comparison of different types of anemia in 

different age groups (Table:4) showed that maxi-

mum prevalence of microcytic anemia was seen in 

children (< 14 years).In patients in age group (14-27 

years) and (28-40), microcytic anemia was more 

prevalent followed by normocytic anemia In patients 

with age 41 years and above, microcytic anemia as 

well as macrocytic anemia was common. Difference 

of type of anemia between different age groups is 

statistically significant (p value=0.001). There was 

no significant difference of prevalence of different 

types of anemia between both genders (p value= 

0.870) shown in Table:5.

Figure 1: Age Distribution of Anemia

Figure 2: Severity of Anemia

Figure 3:  Types of Anemia

Table 2:  Age * Severity of Anemia

Age
Severity of Anemia

Total
Chi-

square

P valueMild Moderate Severe

< 14 
Years

4 38 39 81 X2 

=12.506a

P =.052
20.0% 60.3% 58.2% 54.0%

14 - 27 
Years

5 10 13 28

25.0% 15.9% 19.4% 18.7%

28 - 40 
year

6 7 7 20

30.0% 11.1% 10.4% 13.3%

41 Years 
and above

5 8 8 21

25.0% 12.7% 11.9% 14.0%

Total
20 63 67 150

100.0% 100.0% 100.0% 100.0%
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DISCUSSION

 Anemia is very prevalent around the globe 

affecting millions of people especially in developing 

countries like Pakistan. In Pakistan, there are many 

factors that contribute to a huge burden of anemia 

like poverty, illiteracy, lack of provision of adequate 

health facilities especially in rural areas and discri-

mination of gender. This study showed that anemia is 

very prevalent in OPD patients presenting to Anemia 

Clinic, Department of Hematology, Allama Iqbal 

Medical College/Jinnah hospital, Lahore.

 150 patients of age (6 months to 60 years) were 

included in this study. Among those, anemia was 

slightly more prevalent in females 52.6% (n=79) as 

compared to 47.3% (n = 71) in males. In a study 

conducted in a tertiary care hospital in Peshawar, 

Pakistan, 67.4% of male and 64.5% of female 
5

patients were found anemic.  Moderate anemia was 

more frequent in females 18.9% as compared to 

males 16.5% while mild and severe anemia were 
5more common in males as compared to females.  

While in the present study, mild and severe anemia 

was slightly more common in males while moderate 

anemia was more common in females women. In 

another study at Kohat, Pakistan showed similar 

results that moderate and severe anemia was more 
6prevalent in females.

 In the present study, the prevalence of micro-

cytic anemia was 79.3% (n = 119), normocytic 

anemia 14.7% and macrocytic anemia 6.0% (n=9) of 

patients. Iron deficiency is the major cause of micro-

cytic hypochromic anemia. In another study perfor-

med in Bahawalpur, Pakistan showed similar results 

as 80% of patients have iron deficiency anemia and 
[7]

20% have with non-iron deficiency anemia.  

Another study by Habib M A et al reported that the 

prevalence of iron deficiency anemia in non-preg-

nant women of reproductive age (15-49 years) was 
8

18.1%.

 In the present study, 54% of anemic patients 

were children(less than 14 years). Harding et al 

reported that in Pakistan, anemia is very common in 

children if they are stunted or born to already anemic 
9mother.  This study also showed that the prevalence 

of anemia is very higher in women from low socio-
[9]

economic status and who are undernourished.  A 

study showed that 74% of children less than 12 years 

of age living in rural areas of Punjab, Pakistan were 
10 

found anemic.

 Another study conducted on pediatric age 

groups reported that out of 422 patients with micro-

cytic hypochromic anemia, 400 were having iron 
11

deficiency anemia.  Iron deficiency anemia was 

Table 3:  Gender * severity of Anemia

Gender
Severity of Anemia

Total
Chi-

square

P value
Mild Moderate Severe

Male
10 29 32 71 X2 

=..105a

P =.949
50.0% 46.0% 47.8% 47.3%

Female
10 34 35 79

50.0% 54.0% 52.2% 52.7%

Total
20 63 67 150

100.0% 100.0% 100.0% 100.0%

Table 4:  Age * Type of Anemia

Age

Type of Anemia

Total
Chi-

square

P value

Microcytic 
Anemia: 

MCV 
≤76fl

Normocytic 
Anemia: 

MCV 

76-90 fl

Macrocytic 
Anemia: 
MCV >

90 fl

< 14 
Years

79 1 1 81 X2 =
66.796

P =.001
66.4% 4.5% 11.1% 54.0%

14 - 27 
Years

16 12 0 28

13.4% 54.5% 0.0% 18.7%

28 - 40 
year

14 5 1 20

11.8% 22.7% 11.1% 13.3%

41 Years 
and above

10 4 7 21

8.4% 18.2% 77.8% 14.0%

Total
119 22 9 150

100.0% 100.0% 100.0% 100.0%

Table 5:  Gender * Type of Anemia

Gender

Type of Anemia

Total
Chi-

square

P value

Microcytic 
Anemia: 

MCV 
≤76fl

Normocytic 
Anemia: 

MCV 76 -
90 fl

Macrocytic 
Anemia: 

MCV > 90 
fl

Male
56 10 5 71 X2 

=.279a

P =.870
47.1% 45.5% 55.6% 47.3%

Female
63 12 4 79

52.9% 54.5% 44.4% 52.7%

Total
119 22 9 150

100.0% 100.0% 100.0% 100.0%
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11more common in the age group 1-6 years.  Ghosh A 

et al reported that many patients belong to lower 

socioeconomic status (58.5%) and a majority of 

patients presented with acute infections (58.5%) and 

rest of them with chronic infections (25.8%) and 
11

chronic non-infectious diseases (10.8%).  Ahmed et 

al reported that iron deficiency is very common in 
12school going children without anemia.  Many 

children have iron deficiency with low ferritin levels 
12but normal hemoglobin.

 Nageen et al showed in a study that 51.4% of 
4healthy adult males were having anemia.  Preva-

lence of normocytic (47.8%) and microcytic anemia 

(41.1%) was high as compared to macrocytic anemia 
4(11%).  While In the present study, the prevalence of 

microcytic anemia was high, 78.8% of males were 

having microcytic anemia while the prevalence of 

normocytic and macrocytic anemia males were 14% 

and 7%, respectively.

 In the present study, the prevalence of macro-

cytic anemia was low. But Soofi et al showed in 

Pakistan, 52.4% and 50.8% of women are deficient 

of Vitamin B12 and folate respectively while the 

prevalence of anemia in women of reproductive age 
13was 50.4%.  Females that are living in rural areas of 

Pakistan were less likely to develop vitamin B12 

deficiency as compared to those living in urban 
69areas.  It is also reported that females from Khyber 

Pakhtunkhwa and Kashmir are more likely to 

develop Vitamin B12 deficiency and are less likely 

to develop Folate deficiency as compared to other 
13provinces of the country.  Women with daily or 

weekly intake of eggs are less likely to develop folate 

deficiency as compared to those with monthly intake 
13of eggs.

 In the present study, the overall prevalence of 

macrocytic anemia was 6% which was comparable 
14

to 20% in another study.  it is seen in many studies 

that macrocytic anemia was more common in 
14,15

males.  Agarwal et al also reported that 55% of 

patients with macrocytic anemia were cobalmin 

deficient, 8% were folate deficient and results of rest 
14

were unknown.  So it is very important to include 

Vitamin B12 supplementation along with iron and 

folate.Pandya et al showed that a higher incidence of 

B12 deficiency (80%) was in patients aged 40 years 

and above as in the present study 77.8% were above 
15

40 years of age.  The most common symptoms were 

weakness, fatigue, weight loss, and abnormal bowel 
15 habits.

CONCLUSION 

 Anemia is very prevalent in patients presenting 

to tertiary care hospital, Lahore. Frequency of ane-

mia was very higher among children. Iron deficiency 

anemia is very common along with cobalamin and 

folate deficiency. Large scale research is needed to 

measure prevalence of anemia in our population 

more precisely. Policies at the national level should 

be made to address this problem. Efforts should be 

made to provide proper nutritional diet, good sanita-

tion, adequate health, and educational facilities to 

overcome this burden of anemia especially in school 

going children. 
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Bone Marrow is involved in many hematolo-
1gical and non-hematological disorders.  Bone 

marrow(BM) examination is an important tool to 

diagnose these disorders when all the others tests are 
2not helpful.  BM examination is not only diagnos-

3tically useful but also has its own prognostic value.  

Hematological disorders include leukemias, lym-

phomas, aplastic anemia, myelodysplasia and mye-

loproliferative neoplasms while in non-hematologi-

cal disorders, parasitic infections, granulomatous 

diseases and metastatic tumors commonly infiltrate 

the bone marrow.  

 BM examination involves 2 components: BM 

aspiration and trephine biopsy. In BM aspirate exa-

mination, we can appreciate numerical and cytolo-

gical features of bone marrow cells. It is also useful 

for other diagnostic techniques like cytogenetics, 

molecular and flowcytometric analysis for confir-

mation of diagnosis. Trephine biopsy provides valu-

able information about Bone marrow architecture, 
2,4cellularity and pattern of infiltration and fibrosis.  in 

a study by Gilotra et al described that 87% of cases 

were cases were confirmed by bone marrow aspira-
2tion and biopsy.   

 It is a simple and relatively safe procedure that 

can be performed on outdoor basis under local anes-

thesia. It is an invasive procedure but can be perfor-

med in severe thrombocytopenia with no or little 
4bleeding risk.  There are numerous indications for 

BM examination, most commonly being leukemia, 

cytopenias, staging of lymphoma and pyrexia of 

unknown origin.

 The rationale of this study is to understand the 

spectrum of different indications of bone marrow 

examination in our population and relevant benefit 
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marrow examination is a simple and relatively safe procedure to diagnose both benign and malignant 
disorders involving bone marrow. 

Objective: To evaluate the spectrum of various benign and malignant disorders diagnosed by Bone Marrow 
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hospital, Lahore after complete screening.

Results: In present study, 651 patients were included during a period of 1 year. Among 651cases, malignant 
cases (74.2%) were more commonly seen as compared to benign cases (15.3%). Aplastic anemia was the 
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in selecting different treatment options. The objec-

tive of this study is to evaluate the pattern of various 

benign and malignant lesions diagnosed by Bone 

Marrow aspiration and biopsy.

METHODOLOGY

 The study was performed in the hematology 

department, Allama Iqbal medical College/ Jinnah 

Hospital, Lahore, for the period of 1 year from 

January 2017to December 2017. Non-probability 

sampling technique (consecutive type) was used. 

Patients referred for Bone Marrow examination 

from indoors and outdoors of Jinnah hospital, 

Lahore were included. Both male and female 

patients belonging to different age groups were 

included in the study.  Bone marrow aspiration and 

trephine biopsy was performed in patients after 

complete clinical assessment. Written informed con-

sent was taken from every patient. The procedure 

was done under aseptic conditions using local anes-

thesia. The most common site was posterior superior 

iliac spine while in infants, aspirate was taken from 

tibia. The slides were stained using Geimsa stain and 

special stains like Sudan Black B, Periodic acid 

Schiff (PAS) and Persian blue were also used as per 

need. Data was evaluated for parameters like age, 

gender and diagnosis of BM aspiration and biopsy 

using Statistical Package for the Social Sciences 

(SPSS) v20.0.

RESULTS 

 In our study, we included 651 patients who 

presented to Hematology Department, Allama Iqbal 

Medical College, Lahore from a period of 1 year 

from January to December 2017. The median age 

was 38 years with a range from 4 months to 85 years 

with a male to female ratio of 1.6:1.  Spectrum of 

various disorders is shown in chart 1.

 Among benign cases, aplastic anemia was 

found most common 47.5% (n=48), followed by 

Immune Thrombocytopenia (ITP) 15.3% (n=21). 

There were 13 cases of megaloblastic anemia and 7 

cases of double deficiency anemia. Granulomas 

were found in trephine biopsies of 3 patients. Pure 

red cell aplasia was diagnosed in a patient. We had 

also diagnosed a patient with Gaucher’s disease. 

Frequencies of benign cases are shown in Table 1.

 Chronic Myeloid leukemia (CML) was most 

commonly found in malignant cases 30.6% (n=148). 

Among CML cases, most patients presented in chro-

nic phase of CML while few presented in accelerated 

phase and blast crisis. Bone marrow aspiration and 

trephine biopsy was done in patients with Non-

Hodgkin Lymphomas and Hodgkin Lymphomas to 

look for bone marrow involvement. Among 82(16.9 

%) patients with NHL, 31 patients were showing 

bone marrow infiltration. Among 35 patients with 

Hodgkin lymphoma, only 8 patients were having 

bone marrow involved while no infiltration was seen 

in the rest.

 Acute leukemia was also frequently seen 

throughout the year. Acute lymphoblastic leukemia 

was diagnosed in 9.9% (n=48) patients, Acute mye-

loid Leukemia in 9.3% (n=45) of malignant cases 

and 7.6% cases (n=36) of acute leukemia were fur-

ther referred for immunophenotyping by flow cyto-

metry for confirmation. 2 cases of BM infiltration by 

metastatic tumors and one case of myeloid sarcoma 

were also diagnosed. Pattern of malignant cases 

described in table 2. 

Diagnosis No of cases
Percentage of 

cases

Aplastic Anemia 48 47.5%

ITP 21 20.8%

Megaloblastic anemia 13 12.8%

Double deficiency Anemia 07 6.9%

Hypersplenism 06 5.9%

Granulomatous disease 03 2.9%

Iron deficiency anemia 01 0.9

Pure red cell aplasia 01 0.9%

Gaucher’s Disease 01 0.9%

Total 101 100%

Table 1:  Diagnostic Outcome of Benign Cases



DISCUSSION

 In this study, we evaluated pattern of different 

benign and malignant disorders diagnosed by BM 

aspiration and trephine biopsy over a period of 1 

year. In our study, median age of presentation was 38 

years with male to female ratio of 1.6:1 which is 

comparable to another study by Manzoor et al, which 

described spectrum of benign and malignant dis-

orders with a median age of 35 years and M:F ratio of 
1

1.6:1.

 Among benign cases, aplastic anemia (47.5%) 

was found most common in our study. Ahmed et all 

described in a study at AFIP, Rawalpindi that aplastic 
5

anemia is very prevalent in south Asian population.  

The study stated that genetic factors play a major role 

in the etiology of aplastic anemia in Asian popula-

tion because young age, male predilection and 
5higher consanguinity are the major determinants.

 In present study, immune thrombocytopenia 

(ITP) was found second most common benign disor-

der (20.8%). ITP is an autoimmune disorder caused 

by the peripheral destruction of platelets. In another 

study by Tshabalala et al stated that ITP comprise of 
6

4.2% of all cases diagnosed on BM examination.  

Weycker et al described the Annual incidence of ITP 

in the US was 6.1/ 100,000, being higher among 

females as compared to males (6.7 vs. 5.5), and 

highest among children aged 0–4 years (8.1) and 

adults aged ≥65 years (13.7). (7) Similar results were 

also observed in our study, the ITP was seen more 

frequently in females (n=12) vs males (n=7).

 Anemia is a common indication of Bone 

marrow examination. Megaloblastic anemia was 

found in 12.8% (n=13), double deficiency in 6.9% 

Dianosis Subclass
No. of 

cases

Percentage 

of cases

CML 148 30.6%

Chronic phase 122 25.2%

Accelerated 

phase

18 3.7%

Blast crises 07 1.4%

NHL 82 16.9%

With BM 

infiltration

31 6.4%

Without BM 

infiltration

51 10.5%

ALL 48 9.9%

AML 45 9.3%

M1 04 0.8%

M2 20 4.1%

M3 08 1.7%

M4 02 0.4%

M5 01 0.2%

M6 01 0.2%

M7 01 0.2%

Therapy-related 01 0.2%

Acute leukemia 36 7.5%

Hodgkin lymphoma 35 7.2%

With BM 

infiltration

08 1.6%

Without BM 

infiltration

27 5.6%

Multiple myeloma 22 4.5%

Myelofibrosis 15 3.1%

BM infiltration by 

atypical infiltrate

14 2.9%

CLL 13 2.7%

MDS 12 2.4%

MPN(unclassified) 04 0.8%

Polycythemia vera 02 0.4%

Essential 

thrombocythemia

02 0.4%

Metastatic 

infiltratrion

02 0.4%

CMML 02 0.4%

Myeloid sarcoma 01 0.2%

Total 483 100%

Table 2:  Diagnostic Outcome of Malignant Cases
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(n=7) and iron deficiency anemia in 0.9%(n=1) of 

Benign disorders. Manzoor et al in a study in India, 

showed that double deficiency anemia was most 

common amongst benign disorders followed by 
1

megaloblastic anemia.  Nutritional deficiency ane-

mias are very prevalent in our part of the world. In a 

study at AKUH, Karachi described that vitamin B12  

and folate deficiency was found in 52.4% and 50.8% 

of samples tested respectively from all over Pakis-
8

tan.  Major determinants of nutritional deficiencies 

are poverty, multiple pregnancies, underweight or 
8overweight and lack of proper diet.

 Hypersplenismwas also commonly seen in 5.6 

% of patients with benign disorders. Hypersplenism 

is due to over-activity of spleen leading to removal of 

RBCs, WBCs and platelets causing cytopenias. In a 

study by Munir et al stated that hypersplenism was 
3

diagnosed n 3.2%of patients.  In another study, 

29.2% of patients presented with pancytopenia had 
9hypersplenism.

 Malignant disorders (74.2%) were far more fre-

quently observed in our study than benign disorders 

(15.3%). Leukemias are very fatal disorders, timely 

and definitive diagnosis is essential for early inter-

vention and management. In present study, chronic 

leukemias (CML=30.6%, CLL= 2.7%) were more 

prevalent than acute leukemias. In another study 

conducted in KPK, Pakistan by Ahmed et al, descri-

bed that acute leukemias (ALL=49.5%, AML= 

31.25%) than Chronic Leukemias (CML=10%, CLL 

= 9.25%).(10) In another study, Ahmed S et al revea-

led that CML was the most common type of leuke-
11mia followed AML, ALL and CLL.

 Acute lymphoblastic leukemia (9.9%) was 

slightly more common than Acute Myeloid Leuke-

mia (9.3%) in present study which is comparable to a 

study by Nasim et al showed that ALL (49%) is more 
12prevalent than AML (31%).  Among AML mor-

phological FAB subtypes, M3 (57%) was more 

commonly seen followed by M2 (14%), M4 (14%), 
12M1 (7%) and M6 (7%)  while in our study, M2 

(4.1% of total malignant cases) was most common 

AML subtype followed by M3 (1.7%), M1 (0.8%). 1 

case of therapy related AML was also observed.

 In our study among leukemias, chronic myeloid 

leukemia (CML) was most prevalent comprising of 

30.6% (n=148) cases. Most patients with CML 

presented in chronic phase (CP) 25.2% followed by 

accelerated phase (AP) 3.7% and blast crisis (BC) 

1.4%. These results are comparable to a study con-

ducted in Bangladesh, 86% CML patients presented 
13

in CP, 11% in AP and 3% in BC phases.  It also stated 

that patients presented in chronic phase of CML are 
13at younger age with male predominance.  Same 

results were observed by Riaz et al with chro-nic 

phase of CML observed in 68.9%, AP (15.5%) and 

BC (6.7%) with a median age of 37.9 years and 
14

increased male to female ratio.  Usmani et al also 

describedthat the median age of presentation with 

CML is quite younger in our part of the world as 
15

compared to western literature.

 Bone marrow examination was performed in 

16.9% (N=82) of patients with Non-hodgkin lym-

phoma (NHL), out of which 31 patients were having 

bone marrow infiltration. Comparable to this, Sultan 

et al described that 31.5% of NHL patients show 
16infiltration of BM.  Pattern of infiltration was diff-

use (14.6%) predominently, followed by  interstitial 
16

(6.5%) and paratrabecular (5.4%).

 In our study, 7.2% (n=35) patients with Hodg-

kin lymphoma (HL) were found. Among them, only 

8 patients were having bone marrow infiltration. In a 

study by LONE et al, revealed that 19 out of 50 
17patients with HL were having BM infiltration.  17 of 

them were of mixed cellularity type and 2 were of 
16

nodular sclerosis type.  The pattern of infiltration 

was interstitial in majority of cases followed by 
16diffuse pattern.  Comparable to this, in another 

study conducted in Turkey, 12.3% of patients with 
18HL show bone  marrow infiltration.  BM biopsy 

should be the method of choice for staging because 
18

bone marrow examination mostly negative.  Bone 

marrow involvement is common in our area due to 

late presentation of patients.

       Plasma cell dyscrasias are second most common 

hematological malignancies that range from Mono-
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clonal Gammopathy of Unknown Signficance 
19

(MGUS) to Plasma cell Leukemia.  The disease 

burden of multiple myeloma in the developing world 

is not much known. In our study, 4.5% of patient 

were diagnosed with Multiple myeloma. Plasmacy-

tosis was second most common malignant disorder 
1after leukemias by Manzoor et al.  There are  many 

advancements in the diagnosis, monitoring and 

treatment of MM i.e. autologous stem cell trans-

plant, immunomodulatory agents and proteasome 
19inhibitors have improved the survival.

 Myelodysplastic syndrome (MDS) is a clonal 

disorder characterized by ineffective haemopoesis, 

peripheral cytopenias and progression to acute mye-

loid leukemia. MDS was diagnosed in 2.4% (n=20) 

of patients in our study. MDS is rare in younger 
20

population and risk increases with age.

 In a study conducted at NIBD Karachi, 52 

patients were diagnosed withMDS, with a median 
21

age of 60 years and male preponderance (75%).  

Sultan et al showed similar results with median age 

57.6 years and M:F ratio 1.7:1. Among 42  patients, 

53.3% had refractory anemia with multi-lineage 

dysplasia, 22.2% refractory cytopenias with unili-

neage dysplasia, 4.4% had refractory anemia with 
1

excess blasts and 15.5% with MDS unclassified.

 Among Myeloproliferative Neoplasm Myelo-

fibrosis was seen in 3.1% (n=15), followed by Poly-

cythemia (0.4%) and Essential thrombocythemia ET 

(0.4%). Metastatic infiltration was also seen in 2 

patients.  In adults, metastasis by lung carcinomas 
1are found more frequently followed by breast.  Most 

common presentation with metastatic infil-tration 
1

was anemia followed by pancytopenia.  Myeloid 

sarcoma was also found in 1 patient.

CONCLUSION

 Bone marrow examination is an important tool 

to diagnose various benign and malignant disorders 

involving bone marrow. Malignant disorders inclu-

ding leukemias, lymphomas and plasma cell dyscra-

sias were found more frequently in our study.  

Techniques like flow-cytometry, immunohistoche-

mistry and cytogenetics should be used for 

confirmation and further classification.
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Subfertility is one of the common problems 

across the globe having significant social and 
1psychological impact on patient’s life.  World Health 

Organization (WHO) has defined infertility as 

failure to conceive after 12 months or more of 

regular un-protected sexual intercourse in married 
2

couples.  Weight, dietary habits, psychological 

stress, use of alcohol, caffeine and over-the-counter 

drugs, environmental exposures and cigarette smo-

king are some modifiable factors having significant 
3impact on subfertility.  Primary subfertility is when a 

couple is unable to conceive even a single time 

whereas in secondary subfertility, couples have 
4conceived at least once before.  Primary infertility is 

5
associated with increasing maternal age  while 

common causes of secondary subfertility include 

maternal age, marriage duration and socio-economic 
6

status of the family.  

 Prevalence rate and type of subfertility is repor-
7

ted to be variable across various regions.  Preva-

lence of primary and secondary subfertility from a 

population based in China is reported to be 9.5% and 

6% respectively. The figures are a little high (prima-

ry 25% & secondary 9.7%) for those women who 
8were actively trying to become pregnant.  Contrary 

to this, prevalence of secondary subfertility is repor-

ted to be more than ten-fold higher than primary 

Abstract

Background: Sub fertility is one of the common problems across the world and Poly-cystic ovarian 
syndrome is the most common contributory factor to this sub fertility.

Objective: To observe the effectiveness of myoinositol in subfertile female with polycystic ovarian 
syndrome.

Methodology: It was an experimental study conducted at Obstetrics& Gynaecology Department of DHQ 
Teaching Hospital, Sahiwal from June 2016 to March 2019. Seventy subfertile patients who fulfilled 
Rotterdam criteria of polycystic ovarian syndrome were recruited.

Results: The mean age of the women achieving pregnancy or not was not statistically different. 11 of the 
subjects were non-compliant while 8 subjects lost to follow up. Over all clinical pregnancy rate was 74.50%. 
All patients having primary subfertility conceived after treatment while only 43.48% of the secondary 
subfertility could conceive. Subjects with secondary subfertility were older in age and had longer mean 
duration of subfertility. 40% of the secondary subfertile females and 14.23% of the primary subfertile 
females could not successfully complete the pregnancy. 

Conclusion: Current study shows significant improvement in clinical pregnancy rate in subfertile women 
with polycystic ovarian syndrome after treatment with myoinositol. So it is highly effective for the treatment 
of subfertility.
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9
subfertility from Suizhong county China.  The pre-

valence of infertility in Pakistan ranges from 7% to 

12% in married couples. Male subfertility is more 
10,11

common than female subfertility.

 Polycystic ovarian syndrome (PCOS) is a 

prevalent reproductive disorder in women of child 

bearing age. 70 to 80% of the women with PCOS 
12

may have one or other type of infertility.  Commu-

nity based studies have reported higher number of 

couples seeking fertility treatment with female 
13partner having PCOS.  Prevalence of PCOS ranges 

from as low as 5.6% in Chinese population to as high 
14as 16% in Middle East countries.  Prevalence of 

subfertility in PCOS women is reported to be 15 fold 

higher than non-PCOS subjects. Similarly, use of 

hormonal treatment is significantly higher in PCOS 
15patients.

 Myoinositol (MI) is a natural compound found 

in many fruits, beans and nuts and regulates secretion 

of ovary and other exocrine glands. It is considered as 

a safe supplement for IVF treatment in PCOS women 

due to less side effects and significant improvement 
16

of metabolic parameters of the patients.  MI is 

considered as one of the safest treatment for subferti-

lity but is always not effective in treating PCOS and 

other related conditions. Combination of other ovula-

tion induction agents like metformin and clomiphene 

citrate has added effect and significantly improves 
17,18

fertility rate in patients.  Varying response to Myo-
17inositol therapy in individuals has been reported.  A 

good number of couples seek sbfertility treatment in 

Pakistan due to social constraints. Little is known 

about the utility of myoinositol for the treatment of 

infertility in our population. The current study was 

planned to observe the effectiveness of myoinositol 

for the treatment of sub-fertile PCOS females in our 

population.

METHODOLOGY

 This was an experimental study conducted at 

department of Obstetrics and Gynecology, Sahiwal 

Medical College teaching hospital Sahiwal from 

June 2016 to March 2019. During the study period, 

70 subfertile women having poly-cystic ovarian 

syndrome as defined by Rotterdam classification 

were treated with 1000mg of myo-inositol twice 

daily. Women having any known reproductive or 

endocrine disorder other than PCOS were excluded 

from the study. Couples with subfertility in both 

partners and women with subfertility of unexplained 

origin were also excluded from the study. The end 

points of the study were either completion of 6 

months of treatment with myo-inositol or conception 

of the women whichever was earlier. The primary 

outcome of the study was to estimate the clinical 

pregnancy rate in females undergoing MI treatment. 

The secondary outcome measure was to check out-

come of the pregnancies in these patients. Patients 

who were non-compliant to the treatment or lost to 

follow-up were excluded from the study. All the 

subjects included in the study were given metformin 

and clomiphene citrate as combination therapy.

RESULTS

 A total of 70 females fulfilling the inclusion 

criteria were included in the study. 11 of the subjects 

were non-compliant while 8 subjects lost to follow 

up. 51 women meeting primary end-point were 

evaluated out of which 38 (74.50 %) subjects concei-

ved. The mean age of the women achieving clinical 

pregnancy or not was not statistically different. 

Duration of infertility was significantly high in 

women not conceiving with myoinositol treatment.

 Comparison between Subjects on the Basis of Fig1: 

Status 

 Subjects with secondary infertility were older 

in age and have longer mean duration of fertility 



Table 1:  Comparison between Subjects on the 
Basis of Status of Clinical Pregnancy

Clinical pregnancy

No

(n = 13)

29.68 + 4.31 29.85 + 5.73

2.43 + 0.95 3.6 + 1.98

3.53 + 1.18 6.00 + 0.00
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(Table 2).

 All the patient having primary infertility and 

treated with MI had clinical pregnancy while only 10 

(43.48%) of the secondary subfertility could con-

ceive. 40% of the secondary subfertile females and 

14.23% of the primary subfertile females could not 

successfully complete the pregnancy (Fig. 2). 

Fig 2: Outcome of Pregnancy

DISCUSSION

 Polycystic ovarian syndrome is an endocrine 

disorder and leads to subfertility in patients. Subfer-

tility is a prevalent disease across the globe and have 

significant social repercussions, societal corollaries 

and personal suffering. It can adversely affect the 

psychological health and marital relationship of the 

couples. Couples with primary subfertility seek 

medical treatment earlier than secondary subfertile 

couples due to sheer peer pressure. Myo-inositol, 

metformin, clomiphene citrate and gonadotrophins 

are routinely used for the treatment of subfertility. 

Mean age of the females seeking subfertility treat-

ment in the study was 29.73+4.65 years. Mean dura-

tion of subfertility was 2.73+1.37 years while avera-

ge treatment duration was 4.16 + 1.19 years. 74.51% 

of the subjects became pregnant with mean treat-

ment duration of 3.29 + 1.41years.

 More than half of the patients (54.90%) were 

having primary subfertility while 45.10% reported 

secondary subfertility. A decline in female fertility 

has been observed with advanced age. Review of the 

literature suggests that primary aim of the subfer-

tility treatment in women is to improve number and 

quality of the oocytes and embryos. A number of 

probable mechanisms have been suggested by the 

researchers including increasing insulin sensitivity, 

improving glucose uptake and restoring hormonal 
19

profile and ovulatory status of the PCOS females.  

Administration of myoinositol decreases serum 

insulin levels in obese PCOS patients but effect is 

statistically significant only in patients high insulin 
20levels.  MI has been shown to significantly imp-

rove embryo quality and fertilization rate in women 
21

with PCOS undergoing ART cycles.  Studies have 

also reported positive metabolic and hormonal 

changes with MI supplementation. Statistical signi-

ficant changes in lipid levels, insulin, DHEAS, testo-

sterone level and systolic and diastolic blood 
22pressure have been observed.

 Variable results are observed in studies with 

myoinositol supplementation. A retrospective study 

from Germany reported clinical pregnancy in 15.1% 

of the patients treated with daily supplementation of 
23

myoinositol and folic acid.  Another study reported 

ovulation induction in 61.7% of the study subjects 

following treatment with MI. Combination of clomi-

phene citrate and myoinositol has better results in 

ovulation induction and pregnancy rate than MI 
17alone.  Recently, results of randomized controlled 

trial showed a high pregnancy and live birth rate with 

Table 2:  Comparison between Subjects on the 
Basis of Types of Infertility

Type of infertility

Primary

(n = 28)

Secondary

(n = 23)

Age of the Patient 27.75 + 4.30 32.13 + 3.94

Duration of infertility (years) 2.55 + 1.39 2.95 + 1.33

Treatment duration with myo-
inositol (months)

4.21 + 1.57 4.09 + 1.41
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use of combination of Myo and D-chiro-inositol in 

women with PCOS undergoing ICSI for subfertility 
24treatment.  Another study comparing efficacy of 

metformin and myoinositol in sub fertile PCOS 

females reported higher number of pregnancy in 
25Myo-inositol group.

 Metformin has also been used successfully for 

the treatment of anovulation and subfertility in 

PCOS patients. Ovulation induction in approxima-

tely 50% of the patients is observed.  Considerably, 

higher rates are achieved when clomiphene citrate is 
26

combined with metformin.  Results of our study are 

highly promising for use of myoinositol, metfor-min 

and clomiphene citrate in primary and secon-dary 

subfertile patients with PCOS. Previously, 

researcher have reported higher pregnancy rate in 

patients treated with combination of MI and clomi-

phene citrate. Rolland et al. reported cumulative 

pregnancy rate of 53.8% with combination therapy 
18compared to 42.2% with clomiphene citrate only.  

Another study reported cumulative ovulation rate of 

89% and 36% of the ovulatory women became 
17pregnant.

 Much lower ovulatory and pregnancy rate in 

other studies may be due to a number of factors. 

Some of these include characteristics of the cohort, 

interventions used, frequency of primary and secon-

dary sub fertility among subjects and causes of 

subfertility. Moreover, previously studies have used 

MI either in combination with clomiphene citrate or 

metformin. Probably myoinositol, clomiphene citra-

te and metformin have synergistic effects with each 

potentiating beneficial effects of other drugs in 

PCOS patients. The variability in literature and 

highly promising results of the current study pro-

vides new opportunities to find the effects of these in 

PCOS patients. Further large scale clinical studies 

should be planned to validate the results of the 

current study and implementation of treatment 

strategy in PCOS patients. 

CONCLUSION 

 Current study shows significant improvement 

in clinical pregnancy rate in sub fertile women with 

polycystic ovarian syndrome after treatment with 

myoinositol. So it is highly effective for the treat-

ment of sub fertility.
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Hyperglycemia is believed as one of the most 

promising causes of chronic kidney disease. 

International diabetes federation states that there are 

451 million diabetics worldwide and this figure will 

augment up to 693 million in the next 25 years. 

Eighty percent of such problems come from 

developing countries especially from the younger 

1population.  

 In the South Asia region, diabetes has quickly 

developed into the most important health problems. 

Key determinants are urbanization, life-style chan-

ges, industrialization and globalization. Pakistan is 
2the main contributor to this load.

 It has been concluded from several published 

studies that the primary reason for complications 

from diabetes is oxidative stress. Oxidative stress 

during diabetes directs the appearance of free 

radicals in the body along with less synthesis of 

defensive enzymes which ultimately results in 

malfunctioning of the human tissues and organs if 
3

not treated well.

 Alloxan monohydrate is one of the most adop-

ted methods for inducing diabetes and its related 

complications. Oxidative stress produced by alloxan 

Abstract

Background: Natural products are being used as an important source for exploring new drugs. Phoenix 
dactylifera has been used traditionally for the treatment of diseases caused by oxidative stress. 

Objective: To investigate the nephroprotective activity of seed and fruit of P. Dactylefera (Ajwa variety) in 
the rat model of alloxan-induced diabetes mellitus. It was an experimental study, conducted in Post Graduate 
Medical Institute in a period of six months.

Methodology: Random allotment of 32 male rats was done in 4 groups having 8 rats in each group.  Group 1 
was treated as normal control. Group 2, 3 & 4 were challenged intraperitoneally with alloxan monohydrate to 
induce diabetes mellitus. After the establishment of diabetes, Group II was treated as diabetic control and 
Group 3 and 4 were treated with Ajwa seed and flesh diet for 6 consecutive weeks. Body weight, fasting blood 
glucose (FBG), serum urea & creatinine, microalbuminuria, urine creatinine and creatinine clearance were 
estimated at 0 and 6 weeks.  

Results: The data showed that Ajwa date seed significantly ameliorated hyperglycemia but did not normalize 
the fasting blood glucose. We found exceedingly significant improvement in body weight, renal serum and 
urine parameters with Ajwa seed suggesting lessening in diabetic nephropathy. The effect with fruit diet was 
much lesser than seed. 

Conclusion: Our study results showed that Phoenix dactylefera possesses a significant nephroprotective 
effect in diabetes mellitus. 

Key Words: Diabetic nephropathy, Ajwa date seed, Diabetes mellitus, Hyperglycemia;
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results in severe hyperglycemia leading to renal 
4

complications of the disease in animals.

 Versatile antioxidants have played an important 

role in increasing the defense enzymes of the body 

against oxidative stress and in this way protecting 

kidneys from the nephropathic condition. Hence the 

herbs, plants and fruits with multi-use antioxidant 
5

properties are receiving more interest.

 Protection against multiple diseases by Phoenix 

Dactylifera (palm date) especially its seeds and fruits 
6has confirmed its antioxidant properties.  Fruits of 

Ajwa are loaded with carotenoids, phenolics, flavo-

noids and dietary fibers. The highest amount of 

crude protein (2.94%) is found in Ajwa flesh while 

pits contain the highest insoluble dietary fiber 

(34.6%). Ajwa seeds are the greatest source of zinc 

(1.91mg/g) and fruit supplies the highest concentra-

tion of magnesium(1.5mg/g) and potassium 
7 

(6.45mg/g).

 The phenolic content of Ajwa fruit ranges 

between 245mg and 455 mg/100g. Major phenols 

include derivatives of gallic, caffeic, coumaric and 

ferulic acid. The flavonoids content of Ajwa date 

fruit  is 2.7mg/100g and major flavonoids are rutin 
8(6.50mg/kg), catechin (7.30mg/kg) and luteolin.  

Phenols in date seeds are absorbed very easily, and 

are in large quantity than in fruit. Quercetin (1.3mg/ 

100g) and iso-quercitin are the major flavonoids 
9

present in seeds.  The polyphenolics & flavonoids 

present in fruit and pits have immense antioxidant 
10 and free radical scavenging properties.

 The anti-hyperglycemic effect of aqueous 

extract of Phoenix Dactylifera seed and its possible 

mechanism through increased production of insulin 
11 has been demonstrated in a few studies.

 In a very recent study researchers reported a 

decrease in fasting blood sugar level, serum urea and 

creatinine along with amelioration of histological 

changes in kidneys of diabetic rats after oral admi-
12 nistration of  Hayani date seed extract.

 The flesh of Ajwa date has also been tested for 

its ameliorative effects on renal function and tubular 

13
damage by Ocratoxin.  In our own previous studies, 

14
we have confirmed the antihyperglycemic  as well 

as antinephropathic potential of ajwa seed in 4 
15

weeks.  The effect of flesh was far less than seed, so 

keeping in view the highest levels of antioxidants in 

Ajwa date, we decided to design a study with six 

weeks duration in which we administer Ajwa seed 

and flesh for 6 weeks in alloxan induced diabetic 

nephropathic rats to see their further potential .

METHODOLOGY

 Two kg whole Ajwa date was purchased from 

Aseel market Madina Munawara (Saudi Arabia). 

The date was identified by the Botany Department, 

Government College University Lahore. A voucher 

specimen number GC.Herb.Bot.2954 was allotted. 

The seeds were separated from the fruit and washed. 

Air-dried seeds were ground and stored in air tight 

containers with label on it. The fruit was squashed 

finely. Ground seeds (1.5 g) or fruits (7grams) were 

mixed with 100gram rat feed separately and pellets 

were made for animals of groups 3 & 4 respectively. 

The feed was prepared fresh at one week intervals 

and stocked at a dry place. This each day rat feed 

requirement was planned on the basis of 7 dates daily 

recommendation  for an adult human as referred  in 

Ahadith16 and supplied ad libitum.

 Thirty-two healthy male rats, weighing 120-

150g were bought from the University of Veterinary 

and Animal Sciences Lahore. It was a randomized/ 

control study so the animals were randomly placed 

into four groups using lottery technique having 8 rats 

in each group. All animals were kept in the animal 

house, Post Graduate Medical Institute, Lahore. The 

controlled environment temperature was maintained 

at 23°C with an alternating 12 h light and day cycle. 

They were given regular pellet diet and water ad 

libitum. The study was approved by the Ethical 

Committee of Post Graduate Medical Institute, 

Lahore. 

 Alloxan (Sigma USA) was freshly dissolved in 

normal saline just before use and given as a single 

intraperitoneal injection (150mg/kg) to fasting rats 
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of all groups except normal control. After about 72 

hours, animals showing blood glucose fasting level 

>250 and < 500 were chosen as diabetics and divided 

into four groups for study. 

 Group 1 (normal control) rats were given 

normal saline by single intraperitoneal injection. 

Diabetes was induced in Group 2, 3 and 4 as 

mentioned above Group 2 was reserved as a diabetic 

control group. Animals of group 3 and 4 were given 

Ajwa seed and flesh diet respectively for six weeks 

after affirmation of diabetes.   

 Blood samples of animals were collected after 

overnight fasting by performing cardiac puncture 

and 24-hour urine sample was also collected at 0 and 

6 weeks. Fasting blood glucose, serum urea, creati-

nine and urine creatinine was assessed using the 

enzymatic method by commercial kits (Crescent 

diagnostic). Microalbuminuria was evaluated by the 

log logit method (Randox diagnostics). Creatinine 

clearance was calculated using formula.

 Data was analyzed by SPSS16 and expressed as 

mean±SD. One way analysis of variance (ANOVA) 

and Tukey’s test was applied to see the difference 

between the groups and multiple comparisons 

respectively. p<0.05 was considered statistically 

significant. Values at week 6 were used for statistical 

comparison. 

RESULTS

 Treatment with Ajwa seed nearly normalized 

weight of diabetic rats. 

 Body weight was found significantly decreased 

(p 0.001) in the diabetic group in comparison to the 

control group. We found that treatment with Ajwa 

seeds significantly (p 0.01) improved body weight as 

compared with the diabetic group. Treatment with 

Ajwa fruit least restored body weight and remained 

significantly different from seed group (Table 1).    

 Table 1: Treatment with Ajwa seed nearly 

normalized body weight and fasting blood glucose. 

Data is presented as Mean±SD where n=8. *, ** and 

***statistical difference as compared to control at 

p<0.05, p<0.01 and p<0.001 respectively. #, ## and 

### statistical difference as compared to diabetic 

control group at p<0.05, p<0.01 and p<0.001 

respectively.

 An increase in fasting blood glucose was found 

significantly (p 0.001) in treatment groups as com-

pared with control groups. We found that the Ajwa 

seed diet highly significantly attenuated hypergly-

cemia (p 0.001). Similarly Ajwa fruit also signi-

ficantly ameliorated fasting blood glucose levels in 

diabetic rats when compared to the positive control 

group (Table 1).

 We found a significant (p 0.001) increase in 

urea and creatinine levels in serum while micro-

albuminuria levels in the urine of diseased groups. 

Treatment with Ajwa seed showed a highly signi-

ficant decrease (all p 0.001) in all parameters when 

compared with the diabetic control group. Similarly 

the Ajwa flesh treated group also showed a signi-

ficant decrease (p 0.01) in serum parameters and 

microalbuminuria (p 0.05) as compared with the 

diabetic group (Figure 1). 

 Regarding urinary renal profile, urine creati-

nine and creatinine clearance levels showed a 

marked decrease (p-value 0.001) in the diseased 

group. Treatment with Ajwa seed highly signifi-

cantly (all p 0.001) improved the renal profile as 

compared to the diabetic group. Similarly, treatment 

with Ajwa fruit also showed significant enhance-

ment with p values of 0.01 and 0.05 for urinary 

creatinine and creatinine clearance respectively 

(Table 2).

 Table 2: Treatment with both Ajwa seed and 

fruit enhanced urinary creatinine and creatinine 

Parameters
Group 1

(Normal Control)

Group 2

(Diabetic Control)

Group 3

(Ajwa  seed)

Group 4

(Ajwa  fruit)

Body weight 230.1±9.1 143.9±21.7*** 190.6±30.4## 156.4±31.0#

Fasting blood glucose 90.0±5.3 354.0±68.0*** 182.4±67.7### 248.4±65.9##

Table 1:  Body Weight and Fasting Blood Glucose ( Week 6)
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clearance levels. Data is presented as Mean±SD 

where n=8. ** and ***statistical difference as com-

pared to control at p<0.01 and p<0.001 respectively. 

## and ### statistical difference as compared to the 

diabetic control group at p<0.01 and p<0.001 

respectively.

Fig. 1: Treatment with Ajwa seed and fruit both 

significantly improved serum urea (A), serum creati-

nine (B), and microalbuminuria (C). Mean±SD is 

given to indicate the data where n=8. ***statistical 

difference as compared to control at p<0.001. #, ## 

and ### statistical differences as compared to 

diabetic control group at p<0.05, p<0.01 and 

p<0.001 respectively.

DISCUSSION  

 Conventionally Ajwa dates have been consu-

med by people for its tremendous benefits but few 

studies have conducted to explore its antidiabetic 

potential and its favorable effects on complications 

of diabetes mellitus. 

 Abdelaziz , in his  latest 4 weeks study confir-

med that seed suspension of P dactylefera (Hayani) 

has antihyperglycemic and nephroprotective poten-

tial in rats where diabetes was induced by strepto-

zotocin and further concluded that these effects may 

be ascribed  to improved oxidative stress through 

versatile antioxidants, effectual phenols and their 
12 ability to inhibit antioxidative enzymes.

 The current study was conducted to explore the 

effects of Ajwa date seed and fruit on nephropathy in 

Urinary Parameters
Group 1

(Control)

Group 2

(Diabetic Control)

Group 3

(Ajwa seed)

Group 4

(Ajwa fruit)

Urinary creatinine (mg/dl) 19.0±1.3 7.0±1.6*** 11.7±1.7### 9.4±1.1##

Creatinine clearance (ml/min) 0.234±0.04 0.055±0.01*** 0.178±0.03### 0.092±0.01#

Table 2:  Urinary Creatinine & Creatinine Clearance (Week 6)
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rats induced through intraperitoneal administration 

of alloxan monohydrate. 

 In the present study, we found that the growth of 

animals declined in diabetic control groups after 6 

weeks in contrast to normal control rats. These 

results are in  concurrence with earlier studies which 

demonstrated that hyperglycemia results in decrea-

sed growth and  rigorous muscle wasting due to  
17 accelerated degradation of  tissue proteins.

 Oral administration of the Ajwa seed diet signi-

ficantly improved growth and body weight gain in 

contrast to diabetic control rats. 

 Our results revealed that this enhancement in 

weight may possibly be justified by remarkable 

glycemic control attained by the Ajwa seed diet. Our 

study results are in accordance with previously 

published research by Abdelaziz who verified that 

date seed suspension increases the oxidative enzy-

mes of the body and  significantly reduces blood 

glucose levels (approx 50%) and enhances the 
12weight of diabetic nephropathic rats.  Shadab 

18
Ahmad et al  also advocated that orally given date 

fruit suspension (Aseel variety) reduced intense 

hyperglycemia in alloxanized diabetic rats. The die-

tary fiber and fructose in date with a low glycemic 

index reduces the absorption rate of carbohydrates, 

decreases insulin demand and thus controls blood 

sugar levels. Previous work by Hassan and Mohiel-
19dein  also recognized the antihyperglycemic poten-

tial of aqueous date seed extract when given to diabe-

tic rats in an 8 weeks research. This effect may be 

ascribed to aggravated insulin secretion by beta 

cells.

 A most rigorous microvascular complication of 

diabetes mellitus is nephropathy and researchers 

have reported that intensifying proteinuria causes 

the continuing decline of renal function indexes 

which is the most important risk factor for accele-
20  

rated renal injury.

 Treatment with Ajwa seed diet significantly 

ameliorated the renal functions parameters for renal 

damage in serum including creatinine, urea and 

microalbuminuria and increased the urinary creati-

nine and creatinine clearance levels in urine propo-

sing that Ajwa date seed ingestion may decrease 

diabetes instigated renal injury. 

 Results of present study are yet again  in 
12agreement to a research by Abdelaziz  in which the 

researchers demonstrated  that date seed suspension 

(Hayani ) has improved renal biochemical markers 

in serum and urine in 4 weeks time period in diabetic 

rats demonstrating that recovered metabolic control 

that achieves normoglycemia can extensively dec-

rease development and succession of diabetic 

nephropathy.  

 Diabetes mellitus is characterized by increased 

oxidative stress in all tissues. In oxidative stress, 

there is an emergence of free radicals in the body that 

damage all tissues through enhancing lipid peroxi-

dation. Insulin resistance is also increased through 

the enhancement of proinflammatory cytokines, 

metabolic processes and reduction in defensive 
21 

enzymes of the body. 

 A growing number of studies have demons-

trated that P dactylefera contains a large quantity of 

antioxidants. Date fruits and seeds both are a good 

source of antioxidants, phytochemicals like mine-

rals, flavonoids and excellently absorbable polyphe-

nols. P.dactylefera seeds had shown elevation of 

anti-oxidative enzymes like glutathione S-transfe-

rase, catalase, superoxide dismutase in kidneys 

suffering from diabetic stress by declining glycation 

of these enzymes and free reactive radical scaven-
22ging activity.

 Formerly published data found that maximum 

polyphenolic content was found in the Ajwa date. 

Roasted pit powder of Ajwa date contains total 

phenols & total flavonoids in the quantity of 1204. 

7mg and 530 mg per 100g respectively. Ajwa date 

seed has the utmost amount of flavonoids including 
9

rutin, catechin & quercitin (13.7mg per kg).  Anti-

diabetic potential of rutin through inhibition of 
23

glycolytic enzymes has been proved already.

 Within the body, polyphenols being reducing 
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agents suppress reactive free radical species, inhibit 

lipid peroxidation and slow down the diminution of 

protecting antioxidant enzymes in severe oxidative 

stress. Ajwa showed the highest (96.3%) DPPH 

scavenging activity when compared to other varie-

ties  and polyphenols and flavonoids are considered 
24 to play the main role as an antioxidant.

 Powerful antioxidant effects of dates especially 

Ajwa, have been explored in a few studies. Arshad 

25 reported that Ajwa seed extract has 74µg/ml of 

gallic acid equivalents and good radical scavenging 

activity in DPPH (85%), lipid peroxidation (71.1%) 

ABTS (27%) assays and elevated essential anti-

oxidant enzymes including superoxide dismutase, 

carnitine acetyltransferase. 

 In the light of that, our findings concerning the 

protective effects of Ajwa seed and fruit against the 

diabetic microvascular complications may be accre-

dited to the occurrence of the aforesaid antioxidant 

phytoelement.

CONCLUSION

 This study reports that Ajwa date seed (Phoenix 

dactylefera) possesses significant anti-hypergly-

cemic and nephroprotective activity in alloxanized 

diabetic nephropathic rats. The results showed that 

Ajwa seed appreciably ameliorated blood glucose 

levels, serum urea, serum creatinine, microalbumin-

uria levels and improved growth as well as urine 

creatinine and creatinine clearance levels. Ajwa fruit 

has shown a lesser effect. More studies are needed 

for the detection and segregation of active phyto-

constituents responsible for the nephroprotective 

effect.
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Every year a number of women die due to preg-

nancy or pregnancy related complications. 

According to an estimate made by UN Maternal 

Mortality Estimation Inter-Agency Group, 303,000 

maternal deaths occurred in 2015. The death rate was 

as low as 12 deaths per 100000 live births in high-

income countries to as high as 546 deaths per 100000 
1

live births in sub-Saharan Africa.  Most of these 

deaths are attributable to delay in access to quality 

healthcare services and initiation of timely and ade-
2quate management.  The delays largely depends on 

various factors including socio-economic status, 

literacy rate, availability of service providers & 

medical facilities and health seeking behavior of the 
3

individuals.

 Delay in access to quality health services in 

critical obstetric patients is major determinant of 
4maternal morbidity and mortality.  Three delays are 

commonly encountered in obstetric patients which 

are defined in chronological order. These include (i) 

understanding the severity of the problem and deci-

sion making at home to access healthcare services 

(ii) transportation to medical facility and (iii) delay 
5in initiation of treatment at health center.  In a study, 

overall delay was identified in 54% of the obstetric 

cases. At least one of the delay was present in cases 

with maternal deaths, 68% in cases of near miss 

Abstract

Background: Pregnancy places the maternal life at risk in various aspects. Maternal mortality rate is 
significantly higher in the developing countries. Lack of health care facilities, social and economical factors 
including education, nutrition and distance from medical help remains the main contributory factors for high 
mortality.

Objective: To identify the impact of three obstetric delays on outcome of critically ill patients presenting in 
DHQ teaching hospital Sahiwal.

Methodology: This was an observational study conducted at department of Obstetrics and Gynecology, 
Sahiwal Medical College teaching hospital Sahiwal from June 2016 to March 2019. Fifty critically ill 
patients were identified. Data was entered in pre- designed proforma.

Results: Mean age of the patient and husband was 28.70 + 5.81 and 35.72 + 5.8 yrs respectively. Husbands 
were more educated compared to their wives (Fig 1). Delay in recognizing deteriorating condition and 
decision to seek medical care was the most prominent form of obstetric delay. Initial management of the 
patients was given by senior doctors in 62% of the cases, followed by WMO (20%) and nurses (18%). 
Mortality was observed in 6 cases while complications were reported in 30 cases.

Conclusion: The most common delay observed in the present study was delay in recognizing patient's 
condition and seek appropriate treatment. So there is dire need to improve literacy rate and healthcare 
education regarding pregnancy and its complications to reduce the incidence of first delay.

Key Words: Poor socioeconomic status, Low literacy rate, In appropriate health seeking behavior, Lack of 
healthcare facilities, Transportation problems, Obstetrical care
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events and 52% in cases presenting with potentially 
6

life threatening conditions.

 Studies have associated inappropriate health 

seeking behavior with worse health outcome. Inapp-

ropriate health seeking behavior is the major contri-

butor of first obstetric delay and is six times more 

common in poorest quartile of the society compared 
7

to richest quartile.  Researchers identified recog-

nition of seriousness of the illness in 67.3% of the 

cases, affordability in 9.1%, geographical accessi-

bility to health services in 4.6% and quality of servi-

ces in 6.8% of the cases of inappropriate health 
8seeking behavior.  Another study reported avail-

ability of primary healthcare services at a reasonable 

distance was positively associated with deliveries at 

health centers and was common in urban areas 
9compared to rural areas.  

 In a recent study from Islamabad, Pakistan 

recognized poverty, maternal education and lack of 

community based health promotion programs as key 
10factors for poor health statistics.  Significant num-

bers of women die even after reaching at hospital in 

time. According to census data of the Mozambique, 
246% of the deaths occurred within health facilities.  

Knight and his colleagues identified a list of thirty-

two different variables which were associated with 

third-delay in obstetric care. They categorized these 

items into 6 major groups including lack of appro-

priate training or skills, non-availability of medi-

cines, shortage of doctors and nurses, improper 

equipment, low staff motivation due to over-load 

and no standard policy guidelines in decreasing 
11order.  

 Lowering maternal, neonatal and infant morta-

lity rate to an acceptable level is the target for Mille-

nnium Development Goal (MDG) as laid by United 
12Nations.  Despite much improvement in healthcare 

system delivery and accessibility to health services, 

maternal, neonatal and infant mortality rates are still 

very high in Pakistan. According to the recent data of 

United Nations International Children's Emergency 

Fund (UNICEF)maternal mortality rate is 178 with 

every 100,000 live births, neonatal mortality rate is 

46 per 1000 live births and under-five mortality rate 
13

is81 per 1000 live births in Pakistan.  

 Pakistan is a developing country and a large 

number of people live below poverty-line and are 

vulnerable to in-appropriate health seeking beha-

vior. A significant number of women die due to lack 

of accessibility to quality health services. Keeping in 

view the poor-socioeconomic status and low literacy 

rate in district Sahiwal, the current study is planned 

to identify the impact of three obstetric delays on 

outcome of critically ill patients presenting in DHQ 

teaching hospital Sahiwal.

METHODOLOGY

 This was an observational study conducted at 

department of Obstetrics and Gynecology, DHQ tea-

ching hospital Sahiwal from June 2016 to March 

2019. The approval of the study protocol was obtai-

ned from institutional ethical board. During the 

study period, 50 critically ill patients presenting in 

the gynae emergency room were identified. Demo-

graphic information, information regarding mater-

nal and father education, profession and monthly 

income was noted. Obstetric history, antenatal care 

and data regarding recognition of seriousness of the 

issue, transportation to the health facility and time 

and nature of treatment at hospital was obtained and 

noted in a pre-designed pro forma. The patients were 

then followed till the discharge from the hospital or 

death. 

RESULTS

 A total of 50 females presenting to emergency 

department and labor room were included in the 

study. Mean age of the patient and husband was 

28.70 + 5.81 and 35.72 + 5.8 yrs respectively (Table 

1). Husbands were more educated compared to their 

wives (Fig 1). Delay in recognizing deteriorating 

condition and decision to seek medical care was the 

most prominent form of obstetric delay (table 

2).Three patient presenting with prolonged delay 

were excluded from the analysis of the first delay as 

they could severely affect its values. One of the 
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patient presented with peritonitis after lapse of 360 

hours. The other one presented with ruptured ectopic 

after 37 hours and 3rd with ruptured uterus after 21 

hours. In 1st and 3rd cases, both parents were 

illiterate while in 2nd case both were educated. 

Initial management of the patients was given by 

senior doctors in 62% of the cases, followed by 

WMO (20%) and nurses (18%). Mortality was 

observed in 6 cases while complications were 

reported in 30 cases (Table 3). 

DISCUSSION

Maternal mortality rate is direct indicator of type and 

quality of healthcare services in an area and is affec-

ted by numerous modifiable and non-modifiable risk 

factors. Some of the common factors include multi-

parity, lack of health education and family planning, 

illiteracy, poor socio-economic conditions and dear-
14th of health care facilitates in rural areas.  The Obs-

tetric delay which lead to complications are majorly 

categorized into three types. The first delay is due to 

inability to recognize deteriorating condition of the 

patient, fear of hospital and cost incurred on treat-

ment and lack of ability & availability of decision 

makers especially in working class. Once the deci-

sion to seek medical care is made, a 2nd delay is 

encountered during transportation to the facility. A 

third delay is often observed due to pre-payment 

policies in private hospitals, waiting for laboratory 

reports and waiting time before preparation of the 

operation e.g. equipment, blood, operation theater 
15

and availability of senior / skilled doctors.

 The most common delay observed in the pre-

sent study was delay in recognizing patient condition 

and seek appropriate treatment. A number of studies 

have reported lack of antenatal care, delay in identi-

fying risk factors and early referral can decrease 
16incidence of 1st delay.  In a study from Odisha, India 

the 1st and 2nd obstetric delay was observed in 58% 

of the death cases while 3rd delay was reported in 

46.5% of the patients. Most of the women were not 

having proper ante-natal care similar to the results of 
17our study.  The 2nd delay was also observed in most 

of the cases due to transportation time of the 

ambulance. Comparable delay was been reported by 

Bhattacharyya due to non-availability of emergency 
18transport.  Another study also reported lack of 

transportation as the major cause of 2nd delay and 
19associated higher mortality rate.  

 In the present study, the mean time for 3rd delay 

was only 3.0 minutes and most of the patients were 

treated by senior doctors. The results of our study are 

in contrast with other studies where 3rd delay is 

reported to be the most prevalent form of delay. The 

factors associated with 3rd delay include incorrect 

risk assessment, non-availability of trained staff, 

shortage of equipment and over load of the patien-
20

ts.  Moodley and colleagues reported failure to 

Table 2:  Obstetric Delay

Obstetric Delay Time

1st Delay Delay in recognizing patients’ 

condition and decision to seek 

medical help

4.14 + 2.92 hour

2nd Delay Delay in transportation 1.21 + 0.57 hour

3rd Delay Initiation of medical treatment 3.0 + 3.96 min

Table 3:  Coplications in Patients

Frequency Percentage

Renal Failure 18 36%

DIC 10 20%

Cardiac failure 2 4%

Death 6 12%

Table 1:  Demographic of patients

N (50)

Age of the Patient 28.70 + 5.81

Age of the husband 35.72 + 5.8

Family Income (Rs) 19440 + 8790.44

Parity of the patient 2.78 + 2.32
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follow standard protocols, delay in clinical assess-

ment and responding to abnormalities as pre-deter-
21mined factors of 3rd delay.  Another study conclu-

ded that knowledge and skills of health provider for  

emergency obstetric care can significantly decrease 
22the duration of 3rd delay.

      Although socio-economic, geographic, commu-

nity factors and beliefs can independently affect the 

length of the delays in obstetric care. However, 

round-the-clock availability of highly skilled female 

doctors to deal with obstetric emergencies can signi-

ficantly decrease the duration of 3rd delay. There is 

dire need to improve literacy rate and healthcare 

education regarding pregnancy and its complica-

tions to reduce the incidence of first delay while 

ensuring availability of ambulance services can help 

reducing time for 2nd delay.

CONCLUSION

 The most common delay observed in the pre-

sent study was delay in recognizing patient’s condi-

tion and seek appropriate treatment. So there is dire 

need to improve literacy rate and healthcare educa-

tion regarding pregnancy and its complications to 

reduce the incidence of first delay.
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Diarrhea is one of the most common causes of 

morbidity and mortality in children under 5 
1

years of age.  As stated by WHO and UNICEF, every 

year 2 billion cases of diarrheal diseases are reported 

and 1.9 million children of under 5 years lose their 

lives due to diarrhea, in developing countries. It can 

be estimated that on an average >5000 deaths occur 

each day due to diarrheal infection as after pneumo-
nd

nia, diarrhea is the 2  leading cause of death world-
2wide.  In under developed countries, every child 

below 5 years experiences 2-9 episodes of diarrhea 
3

each year.  From last few decades, due to betterments 

in the ORS techniques and reforms in sanitary and 

hygienic measures, the death rate due to diarrhea has 

decreased tremendously from 5 million annually to 

1.5 million deaths in 2004 but diarrhea still prevails 
4

at the same rate.

Abstract

Background: Diarrhea is a global disease affecting people of all ages but causes high rate of mortality and 
morbidity in children of under 5 years of age especially in developing countries like Pakistan. According to 
world bank collection of development indicators, in Pakistan prevalence of diarrhea (percentage under 5 
years of age) was 23.7%. 

Objective: To determine knowledge, attitude and practice of mothers regarding zinc supplementation in 
diarrheal patients under 5 years of age. 

Methodology: A cross-sectional study was conducted in pediatrics out-patient department of Lahore 
General Hospital Lahore from April 2019 to July 2019. We conducted a survey-based study on a group of 100 
mothers to elicit information about knowledge, attitude and practice of mothers regarding zinc supplements 
in acute diarrhea in children under 5 years of age. 

Results: A total 100 mothers were enrolled in the study. Of these,9% belonged to rural area and 91% were 
from urban areas. 35% were uneducated and 65% educated. 82% were housewives while 18% were working 
ladies, out of which 9% belongs to health setup. 34% of mothers had the knowledge about zinc supplement 
and also practiced it while 66% had no knowledge regarding zinc and hadn't practiced zinc either.

Conclusion: By applying chi-square test, results showed that there was no significant relationship between 
education of mothers and the knowledge, attitude and practice of zinc supplementation. In addition to 
domestic techniques and ORS use, Zinc is one of the major components used for the treatment of diarrheal 
diseases under 5 years of children but the use of zinc by the mothers is quite low. To make the use of zinc 
effective and beneficial for children, awareness programs and advertisements can play a major role. These 
programs can make mothers well aware about the correct use of zinc supplements for the treatment of 
diarrhea.

K ey Words: Zinc, supplement, diarrhea
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 That’s why improvements are still needed for 

declining this high rate of incidence of diarrhea.

 Oral rehydration salts play an important role in 

the treatment of dehydrating diarrhea, resulting in 

reduced mortality but don’t decrease the duration of 

episodes or their consequences, such as malnutri-

tion. From the last few years, along with ORS zinc 

has become a necessary adjunct for the treatment of 

diarrhea in children under 5 years of age. Zinc is an 

essential trace element and 2nd most abundant metal 

in humans after iron. It is required for the proper 

functioning of approx. more than 300 enzymes and 
51000 transcription factors and cell growth.  Zinc is 

necessary for better absorption of water and electro-

lytes by intestine.

 It maintains healthy immune system of human 

body specially by removal of pathogens from the gut 

during diarrheal episode. According to the U.S. Ins-

titute of Medicine (IOM) updated Estimated 

Average Requirements (EARs) and Recommended 

Dietary Allowances (RDAs) for zinc for infants up to 

12 months is 3 mg/day. For children ages 1–13 years 

the RDA increases with age from 3 to 8 mg/day. Zinc 

deficiency causes depressed growth, diarrhea, impo-

tence and delayed sexual maturation, alopecia, eye 

and skin lesions, impaired appetite, altered cogni-

tion, impaired immune functions, defects in carbo-

hydrate utilization, and reproductive teratogenesis. 

Zinc deficiency depresses immunity, but excessive 

zinc does also. Zinc deficiency is the important cause 

of diarrhea in children under 5 year of age with high 

mortality rate. Recent studies have shown that zinc 

when used along with low osmolarity ORS leads to 
6

decrease in frequency of acute persistent diarrhea.   

WHO and UNICEF recommend zinc with ORS in 

the dose of 20 mg daily for 10-14 days for children 

and 10 mg per day for infants below six months of 
7

age in the treatment for diarrhea . In 2004, The WHO 

& UNICEF jointly recommended the use of low 

osmolarity ORS and Zinc supplementation for the 

control of diarrhea. But the coverage of ORT varies 
8between 2-16% in India.  In 2005 zinc has become 

part of essential drug list for the treatment of diarrhea 

in the integrated management of childhood illness 
9

(IMNCI) and WHO.

 As mother is the prime caretaker of a child, so 

mother’s knowledge plays an important role in the 

treatment of diarrheal episodes. Proper knowledge 

of treatment, awareness regarding use of zinc supp-

lements and other techniques and practice of pre-

vious and new therapy for the diarrheal management 

are important steps taken by mother for the complete 

recovery from acute diarrhea. Lack of mother’s 

knowledge and awareness about diarrheal manage-

ment techniques leads to improper use of treatment 
10strategies . This study is based on the evaluation of 

knowledge, attitude and practices of mothers regar-

ding zinc supplements in acute diarrhea in children 

under 5 years of age by assessing their educational 

level, occupation and source of information.

METHODOLOGY

 This study was conducted at pediatrics outpa-

tient department, Lahore General Hospital, Lahore, 

Pakistan. Mothers of children under five years of age 

were identified and assessed about their knowledge 

regarding zinc supplementation in diarrheal infec-

tion. It was prospective cross-sectional study aimed 

to find out the awareness level of mothers about zinc 

for the treatment of diarrhea, which is a major child-

hood problem in the developing countries.

 This study was carried out from 10th March 

2019 – 1st June 2019. Total 100 mothers were enga-

ged over this period and information was obtained.  

Ethical Approval was taken from the department.

 The data was analyzed using statistical package 

SPSS windows version 25. A p value of less than 

0.05 was considered statistically significant. The 

student t-test was used to compare arithmetic means 

and parameters while Chi square(X2) test were used 

to compare categorical data. The bivariate regression 

analysis was done for different factors.

RESULTS

  A total of 100 mothers were enrolled to acess 

the knowledge, attitude and practice of zinc supple-



Correlation of Knowledge of Zinc Supplements with Education of Mother

Do you know when to give Zinc Supplements? Yes No Total

Education

Uneducated 10 25 35

Upto 5th Grade 5 10 15

Upto 8th Grade & Above 8 16 24

Graduated 12 14 26

Total 35 65 100

Correlation of attitude about zinc therapy with education of moth

What is your perception about Zinc Treatment? Good Satisfactory Poor Don’t Know Total

Education

Uneducated 4 3 2 26 35

Upto 5th Grade 1 4 0 10 15

Upto 8th Grade & Above 5 3 0 16 24

Graduated 10 2 0 14 26

Total 20 12 2 66 100

Correlation of Practice of Zinc Supplements with Education of Mother

Do you know when to give Zinc Supplements? Yes No Total

Education

Uneducated 7 28 35

Upto 5th Grade 1 14 15

Upto 8th Grade & Above 7 17 24

Graduated 9 17 26

Total 24 76 100
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ments in chlidren under 5 years of age for treatment 

of diarrhea. The demographic details are given in 

table 1.

 Out of 100 mothers only 34% had the know-

ledge about when to give zinc supplementation in 

case of diarrhea while other 66% do not have the 

knowledge. Out of these 34, 9 belongs to health 

setup while other 25 do not belong to health setup.

 Out of 100 mothers 20% had the good, 20% had 

satisfactory, 2% had poor perception about zinc 

supplementation while 66% don’t know about zinc 

supplementation.  Out of 100 mothers, 32% told that 

treatment is effective while 2% told that treatment is 

not effective while 66% had no idea about the treat-

ment. 

Out of 100 mothers, 34% had given while 66% had 

not given zinc supplementation to their child. 

Out of 34 mothers who had given Zinc Supple-

ments, 18% had given by herself while 82% had 

given Zinc Supplements on Doctor's Opinion.

Out of 34 mothers who had given Zinc Supp-

lements, 3% told that the effect appeared after 1 day, 

56% told after 1-2 days, 26% told after 2-3 days, 

15% told after 3 or more days. 

Out of 34 mothers who had given Zinc Supp-lements 

to the children whenever they suffer from diarrhea, 

53% had given zinc supplements after every 

diarrheal disease, 47% had not given after every 

diarrheal disease.

Out of 34 mothers who had given Zinc Supp-

lements, 88% had noticed response, 12% had 

noticed no response. 

 On application of chi square test, the correlation 

of knowledge, attitude and practice about zinc the-

rapy with education of mother was found to be non-

Table 1:  Demographic Details

Fre-
quency

Per-
cent

Valid 
Percent

Cumulative 
Percent

R
es

id
en

ce Rural 9 9 9 9

Urban 91 91 91 100

Total 100 100 100 -

E
d

u
ca

ti
on

Uneducated 35 35 35 35

uptto 5th grade 15 15 15 50

upto 8th grade 
and above

24 24 24 74

Graduated 26 26 26 100

Total 100 100 100 -

O
cc

u
p

-
at

io
n

Housewife 82 82 82 82

working woman 18 18 18 100

Total 100 100 100 -
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significant. The p value was greater than 0.05.

DISCUSSION

 Diarrhea is the major cause of morbidity and 

mortality in children. According to UNICEF and 

WHO, in developing countries 2 billion cases of 

diarrheal cases are reported every year and 1.9 

million children of under 5 years died due to diarr-

hea. According to world bank collection of develop-

ment indicators, in Pakistan prevalence of diarrhea 

(% under 5 years of age) was reported to be 23.7% in 

2013. In this Study, our aim was to determine the 

knowledge, attitude and practices of mothers about 

reduction of Diarrhea by using Zinc Supplements. 

According to a research in India, only 1.9% mothers 

had heard of Zinc therapy. UNICEF reported that the 

knowledge about Zinc therapy in mothers was 
11

almost equal to zero.  Similarly, low levels of know-
12ledge were reported by Rokkappanavar et al , where 

only 3.8% of mothers gave zinc. Recent studies have 

been done in Bangladesh and Kenya where rate of 

zinc awareness and administration was 35% and 
13

32% respectively.  According to our study, only 

34% of mothers are well aware of zinc supplements 

and are practicing zinc for the treatment of Diarrhea. 

A study in India reported that Education levels and 

Occupation of the mother play significant role in 

knowledge about Zinc supplements. In contrary to 

this, in our study there was no association of edu-

cation and occupation of mothers with awareness 

about zinc supplements. Even mothers belonging to 

health professional didn’t have significant know-

ledge about zinc supplementation. Our study has 

revealed the low knowledge about zinc supplemen-

tation in Diarrhea. It emphasized on the need and 

pointed out the importance of Health education in 

familiarizing zinc supplementation among mothers 

because mother plays the most significant role in 

family care at home. The criteria of our study were 

hospital based which had a number of limitations. 

Better sources of information in this regard could be 

community based and multicentric studies. A case 

control study can be a better idea for knowing about 

compliance of zinc therapy because in case control 

study we can do follow up of patients for a long time 

to know about merits and demerits of zinc supple-

mentation in diarrheal patients.

CONCLUSION

 By applying chi-square test, results showed that 

there was no significant relationship between educa-

tion of mothers and the knowledge, attitude and 

practice of zinc supplementation. In addition to do-

mestic techniques and ORS use, Zinc is one of the 

major components used for the treatment of diarr-

heal diseases under 5 years of children but the use of 

zinc by the mothers is quite low. To make the use of 

zinc effective and beneficial for children, awareness 

programs and advertisements can play a major role. 

These programs can make mothers well aware about 

the correct use of zinc supplements for the treatment 

of diarrhea. 

REFERENCES

1. Dipak kumar dhar, Niratan Majmuder, Debasish 
Paul, Assessment of knowledge and practice of 
mothers of children under five regarding zinc the-
rapy in childhood diarrhea - International journal of 
advanced and integrated medical sciences, October-
December 2016.1;(4): 169-172

2.  Journal of Clinical Gastroenterology: January 2013 
- Volume 47 - Issue 1 - p 12–20

3.  Fischer Walker CL, Perin J, Aryee MJ, Boschi-Pinto 
C, Black RE. Diarrhea incidence in low- and 
middle-income countries in 1990 and 2010: a syste-
matic review. BMC Public Health. 2012; 12:220. 
doi: 1471-2458-12-220. 

4. Chiabi A, Monebenimp F, Bogne JB, Takou V, 
Ndikontar R, Nankap M, Youmba JC, Tchokoteu PF, 
Obama MT, Tetanye E. Current approach in the 
management of diarrhea in children: from theory 
and research to practice and pragmatism. Clin 
Mother  Child Health 2010;7(1):1243-1251.

5. Cherasse Y, Urade Y (November 2017). "Dietary Zinc 
Acts as a Sleep Modulator". International Jour-nal of 
Molecular Sciences. 18 (11): 2334. doi: 10.3390/ 
ijms18112334. PMC 5713303. PMID 29113075

6. Bhutta ZA, Black RE, Brown KH, Gardner JM, 
Gore S, Hidayat A, Khatun F, Martorell R, Ninh NX, 
Penny ME, Rosado JL, Roy SK, Ruel M, Sazawal S, 
Shankar A J Pediatr. 1999 Dec; 135(6):689-97.



194JAIMC Vol. 19 No. 1  Jan - March 2021

Ayesha Rehman

7. WHO/UNICEF. Clinical management of acute 
diarrhea Geneva: World Health Organization; 2004. 
p. 4. (WHO/FCH/CAH/04.07)    

8. Jones G, Schultink W, Babille M. Child survival in 
Indian. Indian journal of pediatrics. 2006; 73(6): 
479- 87

9. Clinical management of acute diarrhea: WHO/ 
UNICEF joint statement Geneva: World Health 
Organization; 2004 

10. Bhatnagar S, Alam S, Gupta P, Management of acute 
diarrhea: from evidence to policy. Indian pediatrics 
2010 Mar 47(3):215-217

11. Management practice of childhood diarrhea in india 

2009. UNICEF; 2009 p. 4-7.

12.  Rokkappanavar KK, Nigudgi SR, Ghooli S. A study 
on knowledge and practice of mothers of under 5 
children regarding management of diarrhea in urban 
field practice area of MRMC, Kalaburagi, Karnatka, 
India. Int J Community Med Public Health 2016; 
3(3):705-710.

13. Akhtaruzzaman M, Hossain MA, Khan RH, Karim 
MR, Choudhury AM, Islma MS, Ahamed F, Khan N, 
Ahammed SU, Dhar SK, et al. knowledge and 
Practices of mothers on childhood diarrhea and its 
management attended at a tertiary hospital in Bang-
ladesh. Mymen singh M ed J 2015 Apr 24 (2): 269-
275.



Abstract

Background: Cervical cancer being most prevalent genital tract malignancy among females in developing 
countries, is depicted by hyperplasia i.e. abnormally increased number of cells and its incubation period is 
prolonged. It commonly presents in 5th and 6th decade of women's life with pelvic pain, postcoital bleeding, 
post-menopausal bleeding, vaginal discharge and painful coitus. Cytological interpretation and human 
papillomavirus (HPV) testing require collection of sample and testing in a laboratory. Colposcopy and Visual 
inspection with acetic acid (VIA) and Pap smear have been used widely as a tool for the assessment of 
cervical precancerous lesions. Colposcopy and Pap test being time consuming tool, also need large scale 
logistics and of course require expertise.

Objective: To determine accuracy of (VIA) visual inspection of cervix after acetic acid application and Pap 
smear in cervical pre-cancers screening. It was a cross-sectional, non probability sampling for six months 
from January to July 2019, was done at tertiary care hospital Lahore.
Methodology: Two hundred and sixty five cases, aged 25-65 years with any parity were enrolled and those 
with diagnosed cervical cancer and history of hysterectomy were excluded at Jinnah hospital Lahore. All 
basic information was obtained like age, parity and contact details after taking informed consent. The Pap 
smear sample was taken and fixed with 95% ethanol, 30 minutes before reporting and was labeled. VIA was 
performed after applying acetic acid (05%) on the cervix with cotton. A naked-eye assessment was done 5 
minutes after the application under halogen lamp illuminator. Acetowhite areas were labelled as positive after 
naked eye assessment. Acetowhite areas were biopsied under anesthesia and sent for histopathology, to 
identify precancerous lesion or cervical cancer. Results of VIA, Pap smear were compared with 
histopathology. All data was collected on a proforma. All procedure was done by a single consultant and 
reporting was done by a single consultant to minimize the bias. Compiled data entered and was analyzed 
using SPSS 21. 
Results: The average female age was 45.30 ± 11.97 years with min and max age as 25 and 65 years. On 
histopathology 130(49.1%) females had cervical cancer while 129(48.7%) females and 125(47.2%) females 
had positive findings on VIA and Pap smear. The sensitivity, specificity, positive predictive value (PPV), 
negative predictive value (NPV) and overall diagnostic accuracy of VIA was 93.08%, 94.07%, 93.80%, 
93.38% and 93.58% respectively. The sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV) and overall diagnostic accuracy of Pap smear was 88.46%, 92.59%, 92.00%, 89.29% 
and 90.57% respectively.
Conclusion: The study reflects that the Accuracy of visual inspection of cervix after applying acetic acid 
(VIA) was found higher and can be used in resource limited settings. Both Pap test and VIA can be combined 
to detect cervical cancer with high diagnostic accuracy. 
Key Words: Cervical carcinoma, cervical screening, histopathology, Pap smear, VIA.
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ervical malignancy being the second leading Ccause of female cancers globally, presents with 
1

527,000 emerging cases anually.  cervical precan-

cerous screening should be offered to all females of 

reproductive age group to detect & prevent cervical 
2

cancer at an early stage, which is treatable.  cervical 

screening program if implemented globally, early 

diagnosis with immediate treatment can give a better 
3, 4

chance of survival for this cancer patients. 

 Cervical cytology remains simple non-invasive 
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and highly effective tool for early diagnosis of 

precancerous lesions, thus curable and effectively 
3reduces the invasive disease.  Both liquid base cyto-

logy and Pap test have contributed for significant 

reduction of cervical malignancy in developed coun-
3tries.  Visual inspection of the cervix with acetic acid 

is highly sensitive to pick cervical premalignant 

lesions. VIA is cheap, easy technique and being 

highly sensitive, carries all salient features for effi-

cacy of any screening projects in developing count-
4

ries.  In local population the prevalence of cervical 

cancer is detected on VIA is 22%, on Pap smear is 

10.8% and on histological diagnosis of CIN/cancer 
5

is 58.04% who underwent biopsy.

 It was found in a study that VIA had sensitivity 

of 71.4%, compared to Pap smear which was 78.6%. 

Similarly specificities were 97.8% and 92.6% res-

pectively. VIA had a Positive predictive value (PPV) 

of 76.9% and Pap test had 52.4% while negative 

predictive values (NVP) for each were 97.1% and 
6

97.7% respectively.  similar results were shown in 

another report i.e VIA had sensitivity of 89% (versus 

pap smear-52%), the specificity of VIA was 87%  

(versus pap smear-95%). The diagnostic accuracy of 
7 both were found 87% and 93% respectively.

 A recent local study reported that Sensitivity of 

VIA was 93.5%, specificity 95.8%, positive predic-

tive value of 76.3%, negative predictive value of 
2 

99% and the diagnostic accuracy was 95.6%.  

Though many local and international studies are 

done but yet no agreement is made on diagnostic 

accuracy of VIA and PAP smear test as huge 

variation exists i.e. for VIA sensitivity ranges from 

(71.4%-93.5%), and for Pap smear sensitivity ranges 

from (52% - 95.8%). In developing countries like 

Pakistan, an efficacious, cheaper alternate tests are 

required to diagnose the disease at its earliest stage to 

provide treatment with better outcome and survival. 

VIA being simplest and easy to understand and 

perform requires no more logistics and laboratory 

equipment to deal with. As the results are on the spot 

on the basis of findings, for all the more reasons VIA 

is an attractive tool in developing countries like ours. 

Furthermore, WHO suggested using alternative 

tools i.e VIA, Pap testing, therefore considering 

above variable sensitivities in available literature the 

current study is helpful to add to research.

METHODOLOGY

It was a cross-sectional study, non probability 

sampling for six months from January to July 2019, 

was conducted at tertiary care hospital Lahore. 265 

cases, aged 25-65 years with any parity were 

enrolled and thosewith diagnosed cervical cancer 

and history of hysterectomy was excluded at Jinnah 

hospital Lahore. All basic information was obtained 

like age, parity and contact details after taking 

informed consent.The Pap smear sample was taken 

and fixed with 95% ethanol, 30 minutes before 

Table 2:  Comparison between Findings of VIA 
and Histopathology

On histopathology
Total

Positive Negative

VIA
Positive 121 8 129

Negative 9 127 136

Total 130 135 265

Sensitivity=93.08%               ,     Specificity=94.07%
Positive predictive value=93.08%
Negative predictive value=93.38%
Diagnostic accuracy=93.58%
Chi-square = 2.013,    P-value = <0.001*
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Table 3:  Comparison between Findings of Pap 
Smear and Histopathology

Sensitivity=88.46%           Specificity=92.59%
Positive predictive value=92.00
Negative predictive value=89.29%
Diagnostic accuracy=90.57%
Chi-square = 1.746,    P-value = <0.001*

On histopathology
Total

Positive Negative

Pap smear
Positive 115 10 125

Negative 15 125 140

Total 130 135 265

Table 1:  : Distribution of Cases with Respect to 
Age, Parity and Duration of Symptoms

Age
25-40 years 129 48.68%

41-65 years 136 51.32%

Parity
< 4 135 50.94%

4 or > 4 134 49.06%

Duration

of symptoms

< 4 weeks 143 53.96%

>4 weeks 122 46.04%
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reporting and waslabeled. VIA was performed after 

applying acetic acid (05%) on the cervix with cotton. 

A naked-eye assessment was done 5 minutes after 

the application under halogen lamp illuminator. 

Acetowhite areas were labelled as positive after 

naked eye assessment.Acetowhite areas were 

b i o p s i e d u n d e r  a n e s t h e s i a  a n d  s e n t  f o r 

histopathology, to identify precancerous lesion or 

cervical cancer. Results of VIA, Pap smear were 

compared with histopathology. All data was 

collected on a proforma. All procedure was done by a 

single consultant and reporting was done by a single 

consultant to minimize the bias.  Compiled data 

entered and was analyzed using SPSS 21. 

Quali tat ive data such parity,  f indings on 

histopathology (positive and negative), VIA and Pap 

smear were presented as frequencies and 

percentages. Quantitative data such as age and 

paritywas presented to calculate diagnostic accuracy 

(sensitivity, specificity, PPV and NPV, diagnostic 

accuracy) of VIA and Pap smear and compared with 

histopathology. Data stratification was done to 

address effect modifiers. After stratification Chi-

square test was applied and significant P-value was 

labelled as <0.05. 

Table 4:  Comparison between Findings of VIA & Histopathology with Respect to Age Groups, Parity   
& Duration of Symptoms

Variables Range VIA
On H/P P -

Value
Sensitivity 

%
Specificity 

%
PPV 

%

NPV 

%
Diagnostic 

Accuracy %Positive Negative

Age Group

24-40 Years
Positive 57 04

<0.001* 87.18 94.37 93.44 89.33 91.18
Negative 08 67

41-65 Years
Positive 64 04

<0.001* 98.46 93.75 94.12 98.36 96.12
Negative 01 60

Parity

< 4
Positive 69 04

<0.001* 92.00 93.33 94.52 90.32 92.59
Negative 06 56

≥�4
Positive 52 04

<0.001* 94.55 94.67 92.86 95.95 94.62
Negative 03 71

Duration 
of 

Symptoms

< 4 Weeks
Positive 80 04

<0.001* 90.91 92.73 95.24 86.44 91.61
Negative 08 51

≥�4�Weeks
Positive 41 04

<0.001* 97.62 95.00 91.11 98.70 95.90
Negative 01 76

Table 5:  Comparison between Findings of Pap-Smear & Histopathology with Respect to Age Groups, 
Parity & Duration of Symptom

Variables Range
Pap 

smear

On H/P P -
Value

Sensitivity 
%

Specificity 
%

PPV 

%

NPV 

%
Diagnostic 

Accuracy %Positive Negative

Age Group

24-40 
Years

Positive 58 04
<0.001* 89.23 94.37 93.55 90.54 91.91

Negative 07 67

41-65 
Years

Positive 57 06
<0.001* 87.69 90.62 90.48 87.88 89.15

Negative 08 58

Parity

< 4
Positive 62 06

<0.001* 82.67 90.00 91.18 80.60 85.93
Negative 13 54

≥�4
Positive 53 04

<0.001* 96.36 94.67 92.98 97.26 95.38
Negative 02 71

Duration of 
Symptoms

< 4 
Weeks

Positive 84 06
<0.001* 95.45 89.09 93.33 92.45 93.01

Negative 04 49

≥�4�
Weeks

Positive 31 04
<0.001* 73.81 95.00 88.57 87.36 87.70

Negative 11 76
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RESULTS 

The mean age of all females was 45.30 ± 11.97 years 

with minimum and maximum age as 25 and 65 

years. There were 136(51.3%) females who were 

25-40 years old and 129(48.7%) females were 41-65 

years old. There were 135 (50.9%) females who had 

parity < 4 and 130 (49.1%) females had parity ≥4. 

There were 143(54%) females who had duration of 

symptoms since < 4 weeks and 122 (46%) of the 

cases had duration of symptoms since ≥ 4 weeks. 

Table 1 

On histopathology 130 (49.1%) females had cervical 

cancer while 129 (48.7%) females and 125 (47.2%) 

females had cervical cancer on VIA and Pap smear. 

There were 121 females who positive findings on 

both histopathology and VIA, 127 females had 

negative findings on both histopathology and VIA, 

there were 8 false positive and 9 were false negative. 

The sensitivity, specificity, posi-tive predictive 

value (PPV), negative predictive value (NPV) and 

overall diagnostic accuracy of VIA was 93.08%, 

94.07%, 93.80%, 93.38% and 93.58% respectively. 

On applying Chi-square test the p-value was also 

significant, showing that there was significant 

association between findings of histopathology and 

VIA, p-value < 0.001. Table -2

There were 115 females who had positive fin-dings 

on both histopathology and Pap smear, 125 females 

had negative findings on both histo-pathology and 

Pap smear. There were 10 false positive and 15 false 

negative. The sensitivity, specificity, positive 

predictive value (PPV), negative predictive value 

(NPV) and overall diagnostic accuracy of Pap smear 

was 88.46%, 92.59%, 92.00%, 89.29% and 90.57% 

respec-tively. On applying Chi-square test the p-

value was also significant, showing that there was 

significant association between findings of his-

topathology and Pap smear, p-value < 0.001. Table -3 

On stratifying data for age, parity and duration of 

symptoms, we found high diagnostic accu-racy for 

both VIA and pap smear also found significant 

association between findings of histopathology, VIA 

and Pap smear, p-value < 0.05. Table -4,5

DISCUSSION 

 Globally, accounting for 13% of all female 

cancers in developing countries, cervical malig-
8,9nancy is the second in order for all female cancers.  

In Pakistan it is the 5th leading cause of female 

deaths due to cancers in 15-44 years age group. 

Unfortunately, the cancer is already in advanced 
10stage by the time patient seeks medical advice.  If 

untreated this deadly cancer, in due course of its time 

leads to significant weight loss and immunosupp-

ression, leading to secondary infections. Hence, 

early diagnosis at precancerous stage is immensely 

required by proper screening methods, so that its 
11progression to advanced stage can be prevented.

 In developed countries, Pap test and liquid-

based cytology is successfully being used to dec-

rease cervical cancer. Although they have adopted 

human papillomavirus (HPV) testing as primary 

screening tool in population base cervical cancer 

screen program, cervical cytology still is a basic step 

in the investigating precancerous lesions. Pakistan 

being the low resource country, where even the basic 

necessities are not met with, mainstay screening tool 
12are VIA and the Pap smear testing.  HPV test and 

cervical cytology require collection of sample and 

reading of test in laboratory settings. In limited 

settings, the results are available days and weeks 

after collecting the samples. Contrarily VIA, which 

is the application of 5% acetic acid to the cervix to 

detect acetowhite areas with lesion identification 
13immediately during the procedure.  Colposcopy and 

Pap testing require an extensive logistics, personnel 
14expertise, along with time contstraints.   A recent 

local study reported that Sensitivity of 93.5%, speci-

ficity 95.8%, positive predictive value 76.3%, nega-

tive predictive value 99% and diagnostic accuracy 

was 95.6%.2 In our study the sensitivity of 88.46%, 

specificity 92.59%, positive predictive value 92.00 

%, negative predictive value 89.29% and diagnostic 

accuracy of Pap smear was 90.57%. We found high 

diagnostic accuracy of VIA in current study. 
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 In 2012, a study showed, 23 out of 300 women 

screened had aceto-white changes on VIA. Pap test 

showed 14 women out of the 300 had ASCUS or 

worse lesions, 11 had positive lesions on both VIA 

and cytology, 12 had positive findings on VIA only, 

and 3 had positive only cytological changes. Conclu-

sively, VIA was found more sensitive (94.44%) than 

Pap smear (55.55%). However, VIA had slightly 

lower specificity (97.87%) than cytology (98.58%). 

The PPV was 73.91% for VIA and 71.42 % for Pap 

test15 but in our study sensitivity 93.08% and 

specificity 94.07% both were high for VIA than Pap 

test.  

 Another study at Vietnam was aimed to ascer-

tain the diagnostic accuracy of VIA and cytology in a 

cervical cancer screening program at community 

level. The sensitivity 88.8%, specificity 43.8%, 

accuracy 63.4%,PPV 51.2% and NPV83.3% of VIA 

for CIN2+ were labelled. Pap smear showed sensi-

tivity 58.0%, specificity 85.2%,PPV 69.9%, NPV 

83.3% and Diagnostic accuracy of 61.3%. VIA 

showed high sensitivity but with limited accuracy in 

diagnosis of pre-cancerous lesions in cervical cancer 

screening. The Pap test has acceptable sensitivity 
16

and specificity, but it has high false-negative rates.  

Sinha et al, reported that VIA had sensitivity of 

93.3% and the Pap test had 93.8% showing nearly 

equal results. The Pap test had more specificity than 

VIA, i.e. 72.9 vs 60% respectively, contrarily in our 

study VIA was found to have more sensitivity & 

specificity. Diagnostic accuracy for Pap test was 

found 77.3% and for VIA it was 66.7% which was in 
17our study 93.58% and 90.57% respectively .

 In 2015, a local study by Khan et al, showed 
2diagnostic accuracy of VIA as 95.6% . Bano et al 

showed the sensitivity of 71.4% for VIA and for Pap 

smear it was 78.6%. Specificities were 97.8% for 

VIA and 92.6% for Pap test correspondingly. PPV 

was 76.9% for VIA and 52.4% was for Pap test, 

while NPV was 97.1% for VIA and 97.7% for Pap 

test respectively, thus showing comparable sensi-

tivity and specificity of VIA and Pap smear. Low 

cost, easy applicability and immediate results make 

VIA a useful screening test in developing countries 

like Pakistan6. In 2013, another local study revealed 

that of 519 cases, 70 were screened positive and 29 

were histologically proven for cervical intraepithe-

lial neoplasia. Of these, 26 were positive on visual 

inspection, 14 on cytology; and 30 on both combined 

test. The sensitivity of visual inspection was 78.5% 

and for Pap test it was 61.1 %( P < 0.001). The speci-

ficity of visual inspection was 99.3% and for cyto-

logy it was 99.4% (P< 0.1). Combined test with more 

predictive accuracy may be used for opportunistic 
18

screening.

 Moreover, requirements for doing a pap test is a 

speculum, spatula, lamp, cytobrush, microscope and 

a pathologist along with a 2 weeks interval time until 

follow up visit. Contrary for doing VIA any trained 

personnel nurse, doctor, who can use a speculum can 

easily perform the test.VIA seems to be useful as it is 

an easy way for a novice, and all the more does not 

require extensive logistics. VIA is simple inexpen-

sive test, which can even be performed by parame-

dics after short training course for procedure and 
19

interpretation.

CONCLUSION 

 VIA is a cheap and effective tool for cervical 

screening with higher diagnostic accuracy compared 

to Pap smear. Therefore in low resource settings it 

seems to be a useful technique to incorporate in 

screening programme as even for beginners it is easy 

to understand and needs minimal time to carry out 

and label the findings without requiring extensive 

logistics and laboratory facilities. It is further 

emphasized that both VIA and Pap test can be 

combined to get further accuracy.
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Abstract

Background: To assess the competency of a student different tools are used. Since its introduction in 1975 by 
Dr. Harden and his team, OSCE (Objective structured clinical examination) has gained tremendous strides to 
assess the clinical competencies. Since 1975 onward OSCE has been very successfully used to assess the 
clinical competencies of medical student globally. 

OSCE is an assessment tool in which student is observed for performance of different tasks at specified 
stations. In the current study perception of medical students about OSCE examination was done which shall 
give room for positive criticism and further improvement of the system where ever required.

Objective: To find out view of fourth and final year MBBS students of Amna Innayat Medical College 
Sheikhupura about OSCE.

Methodology:  It was a Quantitative, cross sectional study. Questionnaire developed by Russell et al was 
used. Data was analyzed using SPSS.

Result :    Evaluation of OSCE, two third of the students (n=100, 67.6) expressed their satisfaction about the 
fairness and knowledge covered during this exam. Quality of performing test question regarding the nature of 
the exam only 29.7% were aware. Majority 52.7% were of the view that what was taught was assessed 
through this exam, 50% were satisfied with the content and context for each station. based on the perception 
of students 54.1% of the students perceived essay type exam the easiest, however, 66.2% were in favor of 
essay type assessment. OSCE was considered to be fairest of all the formats 73%. Majority 68.9% considered 
that MCQs enhanced their learning skills.

Conclusion: To conclude this study, it is very much clear that the perception of students about OSCE as an 
assessment tool was very encouraging, as it not only provided them the opportunity to highlight their 
weaknesses but also helped them to perform well in the exam, manage time during exam and to overcome 
them stress which influenced their results.

Key Words:  OSCE (Objective structured clinical examination) ,MCQS (Multiple choice question), 
Assessment Crietaria ,  Assessment Tool, OSPE ( Objective structured practical examination )
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To assess the competency of a student different 
1,2

tools are used.  A few decades ago long essay 
3

questions were used for assessment.  With the advent 

of new teaching strategies, new assessment tools 

were also developed such as, MCQs, SEQs, OSCE, 

OSPE etc. It was the hard work of Harden which 

gave the concept of MCQs, OSCE and many other 

tools which could be used to assess the com-petency 
4

of a student.

Since its introduction in 1975 by Dr. Harden and his 

team, OSCE has gained tremendous strides to assess 
5the clinical competencies.  Millers pyra-mids of 

assessment comprises of four levels knows, knows 
6

how, shows how and does.  The third level i.e. shows 

how is reflected through OSCE. Since 1975 onward 

OSCE has been very successfully used to assess the 
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assessment for medical students. JAIMC. 2021; 19(1): 201-207.
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clinical competencies of medical student globally. 

The clinical competencies of medical students 

were assessed through written exams, viva voce, 

short and long cases in the wards through obser-

vation on the patients. 

Harden emphasized that written exam can be 

used to assess the cognitive domain of students; 

focusing more on this sphere will weaken the psy-

chomotor skills.

In viva voce i.e. oral examination criticism 
7,8

regarding biasness cannot be ruled out.  OSCE 

answers all such criticisms, and has been effectively 

used to assess clinical competencies of medical 
9

students.   

OSCE is an assessment tool in which student is 

observed for performance of different tasks at speci-

fied stations. In the current study perception of medi-

cal students about OSCE examination was done 

which shall give room for positive criticism and fur-

ther improvement of the system where ever required. 

It shall also encourage teachers to change assess-

ment tools where required. This assessment tool not 

only helps to assess the clinical skills of students but 

also provides opportunity to observe behavior of the 

student. 

In the early nineties college of physician and 

surgeons of Pakistan introduced OCSE for assess-

ment of the students. With the success of this instru-

ment as an assessment tool, it was taken up by 

PMDC to be further incorporated into different 

medical colleges and universities. Currently all 

medical colleges in Pakistan are using this tool to 

assess the clinical competencies of their students. 

We all view this assessment tool as a useful instru-

ment, but the perception of students has seldom been 

recorded. Literature search have shown few publi-

cations within the country to give an opportunity to 

have good view from student’s point of view about 

this assessment tool. This provides a gap in the study 

in our context. 

What is the perception of fourth and final year 

MBBS students at Amna Inayat Medical College, 

SHIEKHUPURA about OSCE as assess-ment tool? 

METHODOLOGY

It is a quantitative, cross sectional study, con-

ducted at Amna Inayat Medical College 

Sheikhupura. 148 students from fourth and final year 

students of MBBS were included in the study. A 

purposive sampling technique was used. Student 

appearing in the fourth and final profe-ssional 

MBBS examination were included. Student of any 

professional examination other than fourth and final 

year MBBS were not included in the study. 

Questionnaire developed by Russell et al was used.  

Data was analyzed using SPSS.
 

RESULTS 

Out of 148 students who participated in the 

study, 66(45%) students were females and 82(55%) 

were male. The result has been studied under the 

heading as follows.

Evaluation of OSCE 10 questions

Quality of performing test question  08

Students rating of assessment format questions    12

All results are discussed below:

Students evaluated OSCE examination through a set 

of 10 questions, which covered an ample amount of 

issues related to all such exams such as fairness of 

exam, covering all corners of the curri-culum, time 

allocation for each station, stress level during exam. 

Table-1 provides a good view about the student’s 

response, two third of the students (n=100, 67.6) 

expressed their satisfaction about the fairness and 

knowledge covered during this exam, graphical 

representation is shown in figure-1 

Majority (n=74,50) were not satisfied with the 

time allocation for each station. Satisfaction level 

was very good the way the exam was administered 

(n=114,154). Majority agreed that although the 

exam was well structured (n=96,129.8) but it was 

stressful (n=108,73). However, majority did not 

agree that it is less stressful as compared to other 

exams (n=68,45.9). It not only compensates other 

formats of the exam (n=116,78.4) but also covers 
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wide range of clinical skills (n=96,64.9).

Majority of the students were satisfied with the 

quality of the exam. Regarding the nature of the 

exam only 29.7% were aware. Majority 52.7% were 

of the view that what was taught was assessed 

through this exam, 50% were satisfied with the 

content and context for each station. Results about 

the quality of the exam are exhibited in table-2 and 

figure-2.

Students rating of multiple assessment formats 

Students were briefed about different formats of 

assessment, based on the perception of students 

54.1% of the students perceived essay type exam the 

easiest, however, 66.2% were in favor of essay type 

assessment. OSCE was considered to be fairest of all 

the formats 73%. Majority 68.9% considered that 

MCQs enhanced their learning skills. All these 

findings are exhibited in table-3 and figure-3.

Majority of the students 67.6% were satisfied 

about the fairness of the exam and the cognition 

covered, however, 64.9% were stressful about the 

exam. 

Consensus about the quality of exam was that, 

29.7% were aware about the nature of the exam, 

52.7% were satisfied that the syllabus taught was 

asked in the exam, 58.1% were satisfied about the 

time allocation for each station.

Majority i.e. 60% considered OSCE an exam of 

practical nature which is not biased by gender or 

ethnicity. 

More than 50% of the students were satisfied 

with the standard of the exam. At the same time more 

than 50% students considered essay exam the easiest 

format of assessment. However, OSCE was consi-

dered to be fairest form of assessment 73%. 

68.9% perceived that learning is enhanced by 

Table 1:  Students Response about OSCE

Sr # Question
Agree 
N(%)

Neutral 
N(%)

Disagree 
N(%)

No comments 
N(%)

1 Exam was fair 100(67.6) 40(54) 4(5.4) 4(5.4)

2 Knowledge was covered adequately 100(67.6) 36(24.3) 12(8.1) 0

3 Adequate time was provided at stations 40(27) 34(23) 74(50) 0

4 Exam was well administered 114(154) 26(35.2) 4(5.4) 4(5.4)

5 Exam was stressful 96(64.9) 24(32.4) 26(35.2) 2(1.4)

6 Exam was well structured 108(73) 26(35.2) 14(9.5) 0

7 Exam reduced failure chances 76(51.4) 42(28.4) 24(16.2) 6(4.1)

8 This exam is less stressful than other format of examination 48(32.4) 32(21.6) 68(45.9) 0

9 This exam compensate other format of exams 116(78.4) 26(17.6) 6(4.1) 0

10 Wide range of clinical skills covered 96(64.9) 32(21.6) 16(10.8) 4(2.7)

Figure-1
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MCQs rather than other formats of assessment.

DISCUSSION

Since the inception of OSCE as an assessment 

tool by Dr Harden and his team, it has shown rapid 

strides and never turned back, with the passage of time 

and new experiments on this tool it has impro-ved and 

is expected to follow same pace in the future as well 

this was supported by Harden RM and Ahmed K in 
10, 11

their studies.

Table 2:  Quality of Performance

Sr # Question Not at all N(%) Neutral N(%) To great extent N(%)

1 Aware about the nature of exam 34(23) 50(47.3) 62(29.7)

2 Skills assessed according to course taught 14(9.5) 56(37.8) 78(52.7)

3 Adequate time for each station 14(9.5) 48(32.4) 86(58.1)

4 Context of each station appropriate 9(4.1) 65(45.9) 74(50)

5 Instruction at each station clear 10(6.8) 48(32.4) 90(60.8)

6 Task at non-static stations were fair 12(8.1) 56(37.8) 80(54.1)

7 Sequencing was logical 10(6.8) 60(40.5) 78(52.7)

8 Exam provided appropriate learning 12(8.1) 26(17.6) 110(74.3)

Figure-2

Figure-3

Table 3:  Students Rating of Multiple Assessment Formats 

Question-1
Which of the formats is easiest

Difficult N% Undecided N% Easy N%

MCQ 72(48.6) 46(31.1) 30(20.3)

SAQ/Essay 20(13.5) 48(32.4) 80(54.1)

OSCE 34(23) 48(45.9) 66(31.1)

VIVA 80(54.1) 40(27) 28(18.9)

Question-2
Which of the formats is fairest

Difficult N% Undecided N% Easy N%

MCQ 14(9.5) 36(24.3) 98(66.2)

SAQ/Essay 16(10.8) 48(32.4) 84(56.8)

OSCE 16(10.8) 24(16.2) 108(73)

VIVA 78(52.7) 48(32.4) 22(14.9)

Question-3
Which of the formats is fairest

Difficult N% Undecided N% Easy N%

MCQ 24(16.2) 22(14.9) 102(68.9)

SAQ/Essay 40(27) 54(36.5) 54(36.5)

OSCE 20(13.5) 36(24.3) 92(62.2)

VIVA 52(35.1) 48(32.4) 48(32.4)

Question-4
Which of the formats enhanced learning

Difficult N% Undecided N% Easy N%

MCQ 38(25.7) 22(14.9) 88(59.5)

SAQ/Essay 18(12.2) 32(21.6) 98(66.2)

OSCE 52(35.1) 46(31.1) 50(33.8)

VIVA 78(52.7) 32(21.6) 38(25.7)
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This study at Amna Innayut Medical college 

Sheikhupura involving fourth and final year MBBS 

students about their views for clinical assessment 

using OSCE as a tool was recorded. This helped a lot 

in the local context as majority of the studies have 

been conducted in the western world and literature 

on OSCE as an assessment tool is quite scarce in the 

subcontinent.   

Chong L, Taylor S  et al. in their study agreed 

that OSCE as an assessment tool was viewed from 

different dimensions by the students. Majority of the 

students were satisfied that the element of biasness 

was eliminated, and with good management the 

quality and fairness of the exam is improved, it also 
12covers reasonably good area of cognition.

McWilliam P.L. in his study has stressed about 

the satisfaction of students that the clinical skills 

which they have practiced throughout the session 

were assessed in a well-structured way through 
13

OSCE.  

Hutton M, El-Nemer A and Epstein RM are of 

the view about the time management studnets are 

given for perform given task at each OSCE station. 

More than 50% of the students were under extreme 

stress during the assessment; this directed them 

toward easy assessment ways such as long essay 

questions. An added advantage pointed out by the 

students was that this format of assessment compen-

sated other formats of assessment during the same 
14-16examination.

This assessment format proved to be an effect 

way for clinical skill assessment, however, it did not 

add to their knowledge as compared to MCQs, which 

improved their cognition level this negative effect 

was also pointed by Moeen-uz-Zafar Khan BM in 
17

his study.  The chances of success in this format of 

assessment is fairly well as compared to other 

formats of assessment it was also supported by 
18

Wallenstein J in his study.  This increase in the 

success rate was due to multiple factors. Students 

expressed that the format was clearly explained to 

them before the start of exam, environment was 

conducive, time allocation for stations was adequate, 

exam was sequenced and managed in such a way 

which improved the quality of the exam, it was 
19

supported by Iramaneerat C in his study.

The Accreditation council for graduate medical 

education (ACGME) has regarded OSCE as second 
20best tool for assessment of clinical skills.

Beckert L in his study supports that OSCE has 

improved the overall result of the students as it has 

proved to be an effective assessment tool and it has 
21compensated the other formats of the same exam.

Turner JL has also supported the quality and 

fairness of the OSCE is above rest of the formats of 

the exam which has exhibited the reliability and 
12, 22validity of the exam.

Majority of the students were satisfied with the 

assessment of OCSE because according to their 

perception assessment with the traditional system 

was poor and judgment of the competencies of the 

student was not on equal bases.

Bokken L, Rethans J-J, Scherpbier AJ, van der 

Vleuten CP in their study emphasized same points 

which were elaborated in our study, that OSCE 

covered a wide range of cognition and psychomotor 

skills than the other formats of exams, to an extent it 

also highlighted their weakness and strengths which 
23enabled them to improve for future assessment.

OSCE provided them the opportunity to 

manage the exam, this was due to pre-exam aware-

ness about the exam as they were well aware about 

the nature of the exam, the time allowed for each 

station this was supported by a study conducted by 

Haider I, Khan A, Imam SM, Ajmal F, Khan M, Ayub 
24

M.  However, all such factors did not relieve the 

stress of the students during exam.

Overall the students were very much satisfied 

by this examination system and wished that such 

formats of examination should be promoted and 

students and staff should be encouraged and facilita-

ted to continue with such systems of assessment.

CONCLUSION

  To conclude this study, it is very much clear that 

the perception of students about OSCE as an assess-
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ment tool was very encouraging, as it not only provi-

ded them the opportunity to highlight their weak-

nesses but also helped them to perform well in the 

exam, manage time during exam and to overcome 

them stress which influenced their results.
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All the surgical specimens received at the recep-

tion are subjected to gross examination and 

sectioning in the gross room. An accurate histo-

pathological diagnosis is highly dependent on 

precise gross examination and appropriate section 

selection from the lesion. With new advents in the 

field of histopathology, more emphasis on patient 

safety is being given especially to minimize errors 
1 during the process of slide preparation.  

 Pre-analytical and analytical errors may result 

in serious harms related to both treatment and prog-

nosis of the patients with breast cancer. Documen-

tation of these errors and their timely identification 

results in provision of authentic results and an 
2,3

improved quality of laboratory.  A better under-

standing of the spectrum of the surgical specimen 

management errors is needed to inform the design of 

system that are effective in preventing the occu-

rrence of these errors.

 Irrespective of advances in molecular and 

various ancillary techniques, histopathological 

diagnosis is still taken as gold standard in provision 

of critical information required for treatment and 

Abstract

Background: Handling of specimens from breast in gross room is of utmost importance as any negligence in 
collection, requisition, fixation, inking or specimen cutup till preparation of slides may significantly affect 
the decision in management of the patient. 

Objective: To document near miss events and errors in handling of surgical specimens from patients with 
breast lesions and the factors resulting in generation of these events.

Methodology: A cross-sectional study was conducted in histopathology section of pathology department of 
King Edward Medical University, Lahore. A total of 56 tumor specimens including different types of biopsies 
and resection specimens were included in the study. Pre-analytical errors like;  crushed, fragmented biopsies, 
inappropriate fixative and labeling errors  some of the analytical errors include inappropriate recording of 
specimen dimensions, insufficient tumor sampling, inadequate decalcification and margin selection.

Results: Most of the errors observed during pre-analytical phase significantly affected the interpretation of 
gross examination findings. Errors during analytical phase mainly resulted from negligence, inappropriate 
training, and lack of supervision of the designated staff handling the gross specimens.   

Conclusion: Standard operating procedures for grossing the tumor specimens must be followed in true spirit. 
Individuals involved in the specimen grossing have to be fully trained and vigilant in performing their 
assigned task so as to avoid potential harm to the cancer patient as a result of any mischievous act and 
negligence during grossing of tumor specimen.   

Key Words: Errors, breast, gross room, histopathology, pre-microscopic 
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prognosis of the patients. Postgraduate residents in 

histopathology are fortunate to have easy access to 

the guidelines and protocols for specimen submi-

ssion and handling in the histopathology labora-

tories, as recommended by the College of American 
4, 5, 6 Pathologists (CAP).

 The foremost step in handling of breast speci-

mens is the accurate labeling of the specimen(s) with 

provision of relevant clinical information. Transport 

time, cold ischemia time, warm ischemia time and 

fixation and processing time not only affects the 

quality of the tissue section but the results of hormo-
5, 6nal receptors status as well.

 Developing countries face a lot of challenges in 

ensuring good quality laboratory services in the form 

of inappropriate human resources, financial cons-

traints to buy good quality reagents, equipments and 
6participation in external quality assurance programs.

 Local data lacks in this regard therefore this 

study is hereby designed to document the near miss 

events and errors related to the pre-microscopic 

handling of breast specimens and the factors resul-

ting in these events in our setup. 

METHODOLOGY
A cross-sectional study was conducted in 
histopathology section of Pathology department. A 
total of 56 tumor specimens including different types 
of biopsies, lumpectomies and resection specimens 

were assessed during requisition, and grossing in the 
histopathology laboratory. Data was collected using 
a pre-designed questionnaire prepared with the help 
of subject specialists and extensive literature search 
for its content validity. We observed the specimens 
during six working days of the laboratory routine 
with special focus on handling of breast specimens 

Table 1:  Classification Of Analytical Errors 

Stage in 
process

Error 
Code

Near-Miss Events & Errors
No. of 
errors

Specimen 
orientation 
(So)

So1 Unlabeled specimen 4

So2 Distorted specimen 5

So3 Not recording number of cores 08

So4
Not recording weight of the 
specimen

56

Ink 
application 
(I)

I1 Too heavy ink 26

I2 Poor quality of ink 5

I3
Inadequate specimen drying 
during ink application

17

I4 Inappropriate ink fixation 29

Margin 
selection 
(Mrg)

Mrg1 Wrong margin selection 11

Mrg2 Margins not taken 7

Mrg3
Putting different margins in 
same cassette

0

Sample size

SS1
Inappropriate specimen 
dimensions

13

SS2
Inappropriate tumor 
dimensions

17

SS3
Inappropriate recording of 
tumor distance from margin

19

Section size 
(Sc)

Sc1 Too thick section 22

Sc2 Inappropriate section size 23

Cassette 
selection 
(Cst)

Cst1
Inappropriate cassette 
selection

11

Cst2
Inappropriate cassette lid 
closure

19

Cst3
Over stuffing cassette with 
tissue

36

Cs4 Mislabeling cassettes 06

Specimen 
fixation (Sf)

Sf1 Sectioning unfixed specimen 08

Sf2 Prolonged fixation 02

Sf3 Inappropriate fixative selection 00

Tissue 
Sampling 
(Ts)

Ts1 Missing lesion on gross 02

Ts2
Inadequate section from tumor 
(not following CAP cancer 
protocol)

09

Ts3
Inappropriate sections from 
adjacent parenchyma

13

Ts4 Missing satellite nodules 01

Removal of 
staple/suture 
from 
specimen (Rs)

Rs1
Inadequate removal of staples 
or sutures from specimen

00

Rs2
Tissue distortion during 
staple/suture removal

00
Figure1: Pre-Analytical Errors in Breast Specimens
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by reception and technical staff and resident 
pathologists. All the data was entered using SPSS 
version 21.

RESULTS

 Majority of the pre-analytical errors in speci-

men submission were either due to delayed transport 

to the histopathology reception, use of inappropriate 

fixative and container and missing or incomplete 

information on request form or specimen jar. (Figure 

1) Whereas, analytical errors in majority were as a 

result of lack of supervision, negligence of the 

handling staff and technical errors related to the 

quality of reagents and instrumentation. (Table 1) 

Tissue specimens may range from tiny biopsies to 

large complete resections. The number of fragments 

must be documented, the type of biopsy, e.g., shave, 

needle or core biopsies, and whether the specimens 

represent tissue or even foreign material. In proce-

ssing the contents of a container, one should record 

the number of fragments and try not to use terms 

such as multiple or numerous. Errors in lymph node 

dissection were mainly because of inadequate samp-

ling and fixation. (Figure 2)

Figure 2: Errors in Lymph Node Sampling 

DISCUSSION

 Factors contributing to delays in transporting 

specimens included heavy workload on clinical side 

and lack of communication between clinical and 

laboratory staff. Majority of the errors during speci-

men transport and submission of specimens were 

encountered in late hours during evening and night 

shifts. Errors in specimen analysis were caused by 

numerous factors, including inappropriate order 

entry, inadequate specimen quantity or quality, 

miscommunication between the reception staff and 

laboratory staff and shift changes. In cases in which 

the specimens were lost in the laboratory, there was 

often more than one specimen and/or different sizes 
4, 5, 6, 7

of specimens in the same container. 

 Various studies have revealed that variation in 

cold ischemia time, duration of fixation, and other 

factors that can alter DNA, RNA, and proteins in the 

specimen that can result in erroneous interpretation 
4, 12, 13of the results. 

 American Society of Clinical Oncology and 

College of American Pathologists (ASCO/CAP) has 

provided guidelines and recommendations for tumor 

marker testing in patients with breast cancer. Surgeo-

ns and operation theatre assistants have the responsi-

bility to completely fill the request proforma, should 

effectively monitor the volume of fixative, selection 

of appropriate container for the specimen and the 

time to fixation from surgery (cold ischemia time) 

and transport to pathology reception as these all 

factors significantly affect the quality of biomarker 

reporting of the breast cancer cases. 

 The importance of technical staff especially 

grossing assistant cannot be overstated as main-

taining the chain of case identity, following cassette 

allocation key and effective coordination with 

grossing resident helps in preventing identification 

errors. Resident should also follow guidelines and 

cancer protocols for gross dissection of breast 

specimens. There should be strict compliance of the 

staff working in reception and grossing area with all 

the standard operating protocols and work 
11, 12

instructions.

 Lastly, quality control is mandatory if we intend 

to improve the quality of the reports and customer 

satisfaction with our services. This can be achieved 

only by following SOPs and regular training of the 

staff involved in receiving and handling of the 

specimens. Lean six sigma methodologies can be 

adopted to streamline the process flow and to reduce 
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time waste and errors.  Effective monitoring of the 

staff performance, recording of error log books and 

provision of a blame free environment helps in 

improving efficiency of the both the technical staff 

and pathologists. Senior pathologists should super-

vise the junior residents and encourage them to 

participate in journal clubs, multidisciplinary mee-

tings, case presentations and clinicopathological 

conferences so that the importance of an authentic 

report in deciding patient prognosis and treatment 

can be stressed upon. Documentation of external 

schemes of accreditation such as CPA is appropriate 
13, 14, 15

for the laboratory as a whole. 

CONCLUSION

 This study provides an insight to the important 

issues related to the handling of breast specimens in 

histopathology laboratory. Each laboratory should 

develop written standards and standard operating 

procedures for collection and subsequent handling 

based on the types of specimens received. The tech-

nical staff and residents should be vigilant and 

competent enough to process different types of 

specimen as per protocol.
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Immunization is one of the integral elemental part 

of health prevention and a very frugal, 

economical, practical way of improving the quality 

of health by reducing the mortality and combating 

the poverty thereby entailing towards the 

socioeconomic prog-ress of any country. 

Vaccination programs directly benefit the 

immunized child. They also indirectly benefit 

unimmunized persons through community (herd) 
1,2

immunity.  The Expanded Program on Immu-

nization was launched by World Health 

Organization in 1974. Its aim was  to save children 

from life threatening and debilitating childhood 
3diseases . The Expanded Program on Immunization 

was started in Pakistan in 1978. The main goal was to 

eradicate polio by 2012, wipe out measles and 

neonatal tetanus by 2015. The goal also aimed at 

reducing the inci-dence of other diseases which can 
4

be prevented by administration of vaccines.  The 

vaccine preventable diseases are responsible for 
527% deaths in less than 5 years age group.  The 

noteworthiness of EPI can connoted by the fact that 

if the EPI program is suspended it will result in death 

of approximately around 1000  children under the 
5

age of 5 years.  A lot of child specialists are 

Abstract
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witnessing an outrage and dramatic increase in cases 

of vaccine hesitancy and refusal. A sort of “cultural 

epidemic” is on its way out and has been escalating 

over the recent years. This resultantly gradually 

affects the families of children. Furthermore, in 

recent trend the number of parents who apprehend 

that vaccination is not safe and necessary is 

skyrocketing. Though vaccination has been 

extensively proven and acknowledged to be one of 

the biggest, safest, and most successful public health 

measures ever adopted. Child specialists have 

unprecedented unparelled impact on parental vac-

cine decisions. However, the vaccine hesitancy 

phenomenon is cumbersome and perplex its difficult 

to change the apprehension of people and their 
6,7

decisions.   Jinnah Hospital Lahore is a tertiary care 

centre where patients from all parts of the country are 

being treated. In Pakistan the data relating to the 

success and failure rate of EPI in eradicating 

preventable childhood illnesses is limited not many 

studies are available at the time being. I want to study 

the factor for under vaccination including fear of 

side effects, lack of knowledge, inaccessible health 

facility, non availability of vaccine, religious taboos 

and child sickness, which will help in identifying the 

various reasons and taking appropriate measures to 

prevent morbidity and mortality in children.

 Children who had either not been vaccinated 

(non-vaccinated) or had failed to complete the 

course of vaccination (partially vaccinated) accor-

ding to their ages per EPI schedule  were taken as 

“under vaccinanated”.

Major contributing factors for under vaccination:
 A : fear of side effects.
 B: Lack of knowledge
 C: Inaccessible health facility.
 D: non availability of vaccines
 E : Religious taboos
 F : Child sickness

METHODOLOGY

 At the Department of Paediatrics Jinnah hospi-

tal Lahore a descriptive cross sectional study was 

done from 21-11-2017 to 20-04-2018 six months 

after approval of synopsis  120 cases those fulfilling 

the inclusion criteria were selected through non 

probability consecutive sampling calculated using 

95% confidence level, 7% margin of error and 

expected percentage of lack of knowledge as 
8

18.1%.

 Parents of under vaccinated children whose 

accompanying child was at least two months of age, 

but not more than 5 years of either gender presenting 

for routine check-up were approached  and included 

during the period of study. Patients who were not 

accompanied by either parents, suffered either fits or 

hypersensitivity reactions during the last vaccina-

tion were excluded from the study. Study was started 

after taking permission from the institutional ethical 

committee. 120 patients who fulfill inclusion and 

exclusion criteria were recruited for the study. The 

details of study and its   associated benefits and risks 

were explained and then written informed consents 

were taken from the parents / guardian. Interview 

was taken from the parents in the outpatient depart-

ment and indoor department. The status of vacci-

nation of the accompanying child was verified and 

determined from the vaccination card and proper 

documents. Cases in which the document was 

missing or not available, the parents were inquired 

about the status of vaccination. 

 The study proforma was comprised of two sec-

tions. Section A and Section B.Section A contained 

the bio-data of the current child age, gender. Whilst, 

in section B the parents were interrogated and 

requested for regarding the reasons that prevented 

them from getting their child vaccinated. The parents 

were inquired regarding their views, myths and 

perceptions regarding vaccination at the end of each 

interview and all their concerns were addressed. The 

need for vaccination was stressed in every session. 

Positiviely. Henceforth, our study did not provide an 

exploratory analysis, but also served as a didactic 

tool.

 Data from the questionnaire was entered in 

SPSS version 17.0 for analysis. Numerical variable 
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which includes age was shown as mean and standard 

deviation. Qualitative descriptive variables which 

here imply gender, fear of side effects, lack of know-

ledge, inaccessible health facility, non-availability 

of vaccine, religious taboos and child sickness on the 

day of vaccination were shown as frequencies and 

percentages. Stratification of the data was done for 

gender of child, socioeconomic status and education 

of mother to sort out the issue of effect modifiers.  p 

< 0.05 was taken as statistically significant and after 

the stratification of variables Chi-square test was 

applied.

RESULTS

 Mean age of child was 22.491 SD 12.43 with 

the minimum age of 4 months and the maximum age 

of 57 months. 91.0% children were less than 30 

moths. 46.7% were male and 53.2% were female. 

36.7% mothers were illiterate 37.5% were literate 

and 25.8% were matric and above. 

DISCUSSION

 A lot of different studies have been done to 

uncover the crucial and main reasons for vaccination 

refusal or hesitancy in many parts of the world. 

There is a study done by Imran et al, which showed 

that the number of parents who did not vaccinate 

their children because of the fear of side effects was 

33% but in our study, it was 43.3%. Health facility 

was inaccessible for 19% individuals as compared to 

our study which showed 33.3% and 23% experien-

ced non availability of vaccine but in our data, this 
9was 40.8% . In another study by Sheikh et al on 

vaccination. This study showed that chief ,elemental 

Table 1:  Reasons for Non-Vaccination and Gender 
Crosstabulation

Reasons for non-
Vaccination

Gender
Total

P valueMale Female

Fear of side effects
27 25 52

p = .313
48.2% 39.1%

Lack of Knowledge
23 30 53

p =.523
41.1% 46.9%

Inaccessible Health 
Facility

14 26 40
p =.070

25.0% 40.6%

Non availability of 
vaccine

18 31 49
p =.070

32.1% 48.4%

Religious taboos
25 36 61

p =.204
44.6% 56.3%

Child sickness
40 31 71

p =.011
71.4% 48.4%

Total 56 64 120

Table 2:  Reasons for Non-Vaccination and 
Education of Mother Cross Tabulation

Reasons for 
non-

Vaccination

Mother education

Total

Chi-
square

P 
value

Illiterate Middle
Matric 

and 
above

Fear of side 
effects

21 17 14 52
p =.621

47.7% 37.8% 45.2%

Lack of 
Knowledge

25 19 9 53
p =.050

56.8% 42.2% 29.0%

Inaccessible 
Health Facility

15 14 11 40
p =.916

34.1% 31.1% 35.5%

Non 
availability of 
vaccine

15 19 15 49
p =.45034.1% 42.2% 48.4%

Religious 
taboos

28 20 13 61
p =.100

63.6% 44.4% 41.9%

Child sickness
23 26 22 71

p =.261
52.3% 57.8% 71.0%

Total 44 45 31 120

Table 3:  Reasons for Non-Vaccination and 
Socio-Economic Cross Tabulation

Reasons for 
non-

Vaccination

Socio-economic status

T
ot

al

Chi-
square

P value

Low 
(Rs: 

15000/
month)

Middle 
(Rs: 

15000 -
50000 / 
month)

High (> 
Rs:50000 
/ month)

Fear of side 
effects

17 27 8 52 p =.252

37.0% 51.9% 36.4%

Lack of 
Knowledge

21 25 7 53 p =.422

45.7% 48.1% 31.8%

Inaccessible 
Health Facility

13 17 10 40 p =.368

28.3% 32.7% 45.5%

Non 
availability of 
vaccine

19 20 10 49 p =.852

41.3% 38.5% 45.5%

Religious 
taboos

26 26 9 61 p =.478

56.5% 50.0% 40.9%

Child sickness
29 30 12 71 p =.768

63.0% 57.7% 54.5%

Total 46 52 22 120
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and foremost reasons for non vaccination were lack 

of knowledge (18.1%) whereas the second prime 

reason for non vaccination was religious taboos 

(31.4 %)but in our study, the most common reason 

for non vaccination was  child sickness on particular 

day of vaccination and missed vaccination (59.2%) 

and second reason of prime importance for non 
8

vaccination was religious taboos (50.2%).  A study 

by Dindod et al , showed that the foremost common 

reason for partial immunization were sick child as 

(68.9%) followed by vaccine not available as 

(32.3%) and proceeded by being outside on the day 

of session as (31.11%)  but in our study, non vacci-

nation due to child sickness was 59.2% followed by 

religious taboos 50.2% and lack of knowledge as 
10

(44.2%).  There is a study from Philippines on vac-

cination according to which maternal illiteracy is the 
11vital reason for under vaccination.

 In every part of the world, there are different 

reasons for non vaccination of the children. In my 

opinion, whatever the reason for non vaccination 

was, our main concern is to minimize the vaccine 

refusal and to convince the parents for vaccination. 

We have to do this with the help of awareness 

programs in each community, with the help of social 

media e.g. newspaper, television, publication and to 

take action against those who are doing negative 

propaganda against immunization and we have to 

banned all negative material published without evi-

dence against vaccination.

CONCLUSION 
 The main factor for non vaccination in our 
community was child sickness (59.2%) followed by 
religious taboo (50.2%), lack of knowledge (44.2%), 
fear of side effects (43.3%). Among the children, 
slightly more female(53.33) were non-vaccinated as 
compared to male. Most of the families belong to 
middle class socio economic status (43.33%) with 
the mother qualification of middle passed(37.5%). 
At each encounter, providers should listen to paren-
tal concerns to identify sources of misinformation or 
other factors that may lead to vaccine hesitancy. 
Providers can then provide individualized education 
to address specific concerns or misconceptions. 
Education should be multifaceted, with providers 

answering questions unambiguously, avoiding 
complicated statistics, and providing information 
that is easily understood and "personal." Some 
parents may find the information in the Vaccine 
Information Statements adequate to address their 
needs, but others may require more detailed scien-
tific information or may find simple question-and-
answer pamphlets or personal testimonials from 

12,13vaccine advocates more helpful.
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The postpartum period is one of the critical times 

when ovulation is highly unpredictable and 

couples often underestimate the likelihood of preg-

nancy. This exposes women to the risk of unintended 

pregnancy. Women presents with short inter preg-

nancy interval and high fertility rate contributing to 

high maternal and neonatal morbidity and morta-
(1)

lity . Appropriate provision of family planning 

services include antenatal and intrapartum counse-

ling, support for initiating a method and postpartum 

guidance to successfully continue its use. Institu-

tional deliveries create a unique opportunity to offer 

a long acting yet reversible method of contraception 

to women immediately following their childbirth. 

Delaying contraception until later is less effective 

because most clients tend not to return to health faci-

lities for family planning services.

 Pakistan is the sixth most populous country in 

the world with current population of 196 million and 
2growth rate of 2.1%.  According to Pakistan demo-

graphic health survey (PDHS 2013), contraceptive 

prevalence rate (CPR) is 35% in which modern 

methods are only 26% and 20% of patients have an 

unmet need for family planning with 9% having 

unmet need for spacing and 11% having unmet need 
3

for limiting their family.  The reported prevalence of 
4unintended pregnancies in Pakistan is 38-46%.

 The family planning programme was started in 

Pakistan in 1950 but its success rate had been 

limited. The hospital family planning Units were 

separate from most of maternity Units making it 

unfeasible for pregnant women to visit. According to 

vision of World Health Organization (WHO), post-

partum family planning (PPFP) is now focusing on 

Abstract

Background: Postpartum intrauterine contraceptive devices (PPIUCD) has emerged as a important 
component of postpartum family planning programs. Our aim was to study the satisfaction level of the 
women who accepted PPIUCD and to study the complications/problems which made them request for the 
removal of PPIUCD.

Methodology: It is cross sectional study conducted from June 2019 to Dec. 2019 (six months) in Services 
Hospital, Lahore. We studied 2145 women who received PPIUCD during this period. The patients were 
called for follow up at 6 weeks and 6 months after insertion. The complication and complaints following 
insertion were recorded.

Results: About 39.3% of parturants this health facility accepted PPIUCD after counseling. Almost half of 
these patients presented for follow up at 6 weeks and 6 months. In this study 84.8% of women with PPIUCD 
were satisfied with this method. The reasons for IUCD removal included displaced IUCD followed by 
cramping pain (17.7%) and irregular vaginal bleeding (12.9%).

Conclusion: High level of satisfaction was observed in our study. Expulsion rate were low. Most of the 
problems/complaints were managed satisfactorily.

Key Words: Contraception, PPIUCD, Complications.
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prevention of unintended and closely spaced preg-
5

nancies through the postpartum contraception plan.  

PPFP was first introduced in Pakistan in 2012 in 

collaboration with Jhpiego.

 Postpartum intrauterine contraceptive device 

(PPIUCD) is the only family planning method which 

is highly effective, reliable, inexpensive, non - hor-

monal, immediately reversible and long acting con-

traceptive that can be initiated during the immediate 

postpartum period and it has no negative effects on 
6-8lactation.  The initiation and provision of contra-

ceptive methods during the immediate postpartum 

period safeguard the women from unintended preg-

nancy before they resume sexual activity or return to 
9

fecundity.  The insertion of immediate PPIUCD is 

safe and easy when compared with delayed postpar-

tum and interval insertion of the intrauterine contra-
10

ceptive device (IUCD)  and it can be initiated by 
11mid-level birth attendant.

 Despite the family planning counseling and 

awareness regarding the PPIUCD and other effec-

tive methods, Pakistan is still lagging behinds achie-

ving its desired contraceptive prevalence rate (CPR). 

Ignorance, lack of adequate knowledge and wrong 

beliefs and information are common hurdles respon-

sible for failure to achieve our desired goals.

 This study is conducted in Services Hospital 

Lahore, to determine the reasons behind removal of 

PPIUCD even before the completion of first year of 

insertion. The aim of the study is to identify the 

factors that are responsible for the failure of this 

highly effective method and ways to improve the 

acceptance of this method. We have focused on 

patient's satisfaction of this method and if not satis-

fied then to identify the reasons of unsatisfaction.

METHODOLOGY

 The study was conducted at Services Hospital, 

Lahore, the Department of Obstetrics & Gynaeco-

logy. It was a prospective longitudinal study from 

June 2019 to Dec. 2019 (six months). After getting 

ethical approved from review board of Services 

Institute of Medical Sciences, data collection was 

done. Counseling of patients was done in antenatal, 

intrapartum or postpartum period regarding different 

methods of contraception, their advantages mode of 

action, complications and need for follow up. Accep-

tance for any of these methods was recorded in 

antenatal card/case record.

 PPIUCD was inserted in women who gave 

written consent and had no contraindications for this 

method. It was inserted after delivery by SVD/ 

LSCS. The woman with anemia (Hb <8g/dl), prema-

ture rupture of membranes for more than 18 hours, 

postpartum haemorrhage, congenital malformation 

of the uterus and active infection of genital tract were 

excluded and they were counseled for other methods 

of postpartum contraception. PPIUCD insertion was 

done by residents who had been trained for this pur-

pose. A record of all these insertion was maintained 

with residential addresses. After insertion of 

PPIUCD either in SVD or lower segment caesarean 

section, the women were given a card showing type 

and date of IUCD insertion with date of follow up at 

6 weeks and then at 6 months respectively.

 The follow up of the women was done in OPD 

or telephonically. The women were asked about any 

menstrual irregularity, vaginal discharge, abdominal 

cramp, or expulsion. The reasons for requesting 

removal of PPIUCD were also noted. In this way, 

data was collected at 6 weeks and 6 months. Data 

collection was performed using labour room record 

and follow up register for PPIUCD. 

RESULTS

 Table-1 describes the demographic characte-

ristics of patients who were given PPIUCD (2145). 

These characteristic include age (years), parity, edu-

cation, residence, economic status, fertility wishes 

and time of counseling regarding PPIUCD and if 

shows distribution of clients according to these 

characteristics.

 Table-2 shows the total number of birth that 

occurred in Obs. & Gynae Department of Services 

Hospital, Lahore during the six months (from July 

2019 - Dec. 2019). The numbers of births are des-
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cribed separately according to mode of delivery i.e  

SVD, assisted or LSCS.

 A total of 2145 (39.3%) clients accepted 

PPIUCD.

 Table-3 Describes the distribution of PPIUCD 

clients according to the time of insertion of PPIUCD.

 Table-5 Describe the complications/findings 

described by the clients at follow up visit after 6 

weeks and at 6 months. Interestingly 1464 patients 

(68.2%) with PPIUCD could be followed up.

 It was made sure that same patient was not 

counted twice if she showed for both follow up.

 Table-6 Describe the common seasons for 

IUCD removal along with their percentages

DISCUSSION

 This study shows that the women who selected 

IUCD as postpartum contraception mostly belonged 

to low middle class and had received basic educa-

tion. The most effective period for counseling regar-

ding IUCD in antepartum and intrapartum period. 

Almost 39.3% (2146) of delivered patients gave 

consent for PPIUCD. This figure is higher as com-

pared to (10%) in a previous study in the same health 
12facility  and also from a study in Ethiopia showing 

13an acceptance in 12.4% parturants.  Acceptance rate 

is higher in our study which may be due to ongoing 

training and campaign for PPIUCD. The percentage 

of women who opted for PPIUCD is higher (54.7%) 

after SVD as compared to women who underwent 

lower segment caesarean section (45.1%).

 In our study 1464 (47.5%) of the women with 

PPIUCD were available for follow up. About 84.8% 

of these women did not report any complaint. This 

proves the effectiveness and safety of this method. 

Table 1:  Demographic Characteristics of Patients 
Who Accepted PPIUCD (2145)

Characteristics Categories Number (%)

Age (Year)

20-25

25-30

> 30

420 (19.6%)

1024 (47.7%)

701 (32.7%)

Parity

One

Two

Three

Four or more

245 (11.4%)

765 (35.7%)

540 (25.2%)

595 (27.7%)

Education

Uneducated

High School

Intermediate or above

561 (26.2%)

1112 (51.8%)

472 (22%)

Residence
Rural

Urban

1060 (49.4%)

1085 (50.6%)

Economical 
Status

Lower class (< 15k)

Low middle class (15k-30k)

Upper middle class (>30k)

563 (26.3%)

1110 (51.7%)

472 (22%)

Fertility 
Wishes

Yes

No

1481 (69%)

664 (31%)

Counseling 
Regarding 
IUCD

Insertion

Antenatal

Intrapartum

Postpartum

472 (22%)

1024 (47.7)

649 (30.3)

Table 2:  Total Number of Births (n=5456)

Mode of Delivery Total

SVD 2676

Assisted (Forceps/Vacuum/Breech) 22

LSCS 2758

TOTAL 5456

Route and Time of Insertion of 
PPIUCD

Total 
Number

Percentage

Within 10 min of SVD 1174 54.7%

Intra caesarean 968 45.1%

Immediate PP (within 48 hrs) 3 0.2%

Total 2145 100%

Table 3:  Time of Insertion of PPIUCD (n=2145)

Table 4:  Complications & Findings at Follow Up Visit

Complications/Findings at 
Follow Up Visit

After 6 
weeks

6 Months 
Follow Up

No complaints 741 (50.6%) 500 (34.2%)

Side effects (bleeding & pain) 56 (3.8%) 44 (3%)

Expulsion 12 (0.8%) 4 (0.3%)

Displaced IUCD 16 (1.1%) 9 (0.6%)

Infection 1 (0.1%) 17 (1.2%)

Missing Strings 0 (0%) 2 (0.1%)

IUCD removal for different 
reasons

6 (0.4%) 56 (3.8%)

Table 5:  Common Reasons for IUCD Removal (n=62)

Common Reasons for IUCD 
Removal (Total No. 56)

No %

Displaced IUCD 36 58.1%

Infection 7 11.3%

Side effects - Cramping 11 17.7%

Side effects - per vaginal spotting 8 12.9%
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The common complaints e.g bleeding, pain, dischar-

ge and infection at follow up were easily addressed 

by symptomatic treatment. Women who were educa-

ted were more likely to convince their spouses about 

agreement on their decision to use PPIUCD. Having 

a higher level of education and financial security was 

significantly associated with accepting this reliable, 

long acting, coitus independent method. This finding 

concurs with a report from Pakistan indicating that 

contraceptive use was strongly associated with 
14

woman's education.  A possible rationale behind 

this connection is that the financial contribution 

made by women enables them to control certain 
15

decisions including their reproduction.

 Only 62 (2.9%) patients out of 2145 had their 

IUCD removed due to different reasons. The most 

common causes of IUCD removal include displaced 

IUCD (58.1%) followed by cramping (17.7%) and 

irregular vaginal bleeding (12.9%). A study from 

India shows that the request for removal of IUCD 

was seen in 5.9% of patient. Menstrual irregularity 

(5%), cramping pain (8%) and displaced IUCD 
19(4%.) as the main causes for this request.

 In current study 84.8% women were willing to 

continue with the decision including high level of 

satisfaction. They were willing to recommend this 

method to others as well. This compares favourably 

with continuation rate reportedly from Karachi 
16 17 18

(84%)  Paraguay (91%),  Turkey (87.6%)  and 
19,20India (96%)

 Our study includes a large sample of women 

with PPIUCD but the result cannot be generalized to 

whole country. The safety of this method has been 

highlighted in several stud ies. It can be used effec-

tively for population control in under developed 

country. Education, financial empowerment of 

women and dedicated supportive staff for coun-

seling and follow up of contraceptive services can 

ensure good results. 
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Glomerular diseases (GD) are common in our as 

well as other countries of the world. They are 

associated with heavy burden of renal morbidity and 

mortality, and happen to be the leading cause of end 

stage renal disease (ESRD). In the absence of a 

natio-nal or regional renal biopsy registry, we lack 

the essential epidemiological data to formulate a 

compre-hensive plan to manage the glomerular 

diseases and their long-term sequelae. In our 

healthcare system of meagre resources and limited 

nephrology services, there is a dire need for ways 

and protocols whereby these diseases can be 

detected and managed early. Proteinuria being the 

hallmark of glomerular disease can be utilized as one 

basic laboratory parameter that is readily detectable 

on a urine dipstick test and can prompt a further 

investigation into the diagnosis of a possible 
1glomerular disease.

 Importance of timely urinalysis in managing 
2glomerular disease cannot be over emphasized.  

Similar is the utility and cost-effectiveness of pro-

Abstract

Glomerular diseases encompass a group of renal diseases that usually presents with proteinuria. 
Histopathological analysis of the renal tissue helps in accurate diagnosis of the lesions and subsequent 
management. 

Objectives: To determine the frequency of various types of glomerular diseases among patients presenting 
with nephrotic range proteinuria in a tertiary care hospital. Histopathological diagnosis of the renal biopsies 
and categorization into various common causes of glomerulonephritis. It was a cross-sectional study  Six 
months from September 2018 to February 2019 at Nephrology Department/ Dialysis Center, Jinnah Hospital, 
Lahore. 

Methodology:  All patients underwent real time ultrasound guided percutaneous renal biopsy with core 
biopsy with automatic gun 16-18 G using standard protocol and the sample was sent to pathology laboratory 
for histopathology. Results were categorized into various histopathological types of common glomerular 
diseases. 

Results:  There were 205 patients in the study with mean age 44.5 ± 12.6 (range: 16 – 60) years with 110 
(53.7%) males and 95 (46.3%) female patients.  The mean body mass index of the patients was 19.6 ± 3.1 
(range: 14 – 31) Kg/m2. Histopathological analysis revealed that 21 patients (10.2%) had minimal change 
disease, 78 (38.0%) had focal segmental glomerulosclerosis, 54 (26.3%) had membranous nephropathy, 25 
(12.2%) had membranoproliferative glomerulonephritis, 18 (8.8%) had mesangioproliferative 
glomerulonephritis and 9 (4.5%) had lupus nephritis.

Conclusion: Glomerular diseases are highly prevalent in patients with proteinuria and focal segmental 
glomerulosclerosis is the commonest glomerulonephritis in patients with nephrotic range proteinuria.

Key Words: Proteinuria, glomerular diseases, frequency, incidence, histopathology, prevalence
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teinuria screening in an emerging country like ours. 

Proteinuria is a marker of kidney disease, and it plays 

a role in screening, diagnosis, and monitoring. It is 

also an independent risk factor for cardiovascular 
3

events and progressive kidney disease.

 Nephrotic-range proteinuria is absolutely cha-

racteristic of glomerular disease. Asymptomatic pro-

teinuria is much less specific and may occur with a 

wide range of renal and urinary tract conditions that 

must be excluded by clinical evaluation and investi-

gation. As physiologic proteinuria does not exceed 
2

150 mg/24hrsfor adults and 140 mg/m  for children, 

the fact remains that significant proteinuria will most 

commonly be seen in association with glomerular 
4

disease.  Glomerular diseases generally present with 

variable degree of proteinuria, hematuria, 

hypertension,impaired renal function or ESRD. It 

can present as nephrotic syndrome (NS), nephritic 

syndrome, rapidly progressive glomerulonephritis 

(RPGN), acute kidney injury (AKI), chronic kidney 

disease (CKD), macroscopic hematuria (MH), as 

well as isolated proteinuria or hematuria. Clinical 

presentation of glomerular disease may not essen-

tially confirm to a given morphological glomerular 
5disease.  That is why the diagnosis of glomerulo-

pathies requires a close cooperation between clini-

cians and pathologists. Renal biopsy plays funda-

mental role in the evaluation of proteinuric patients, 

their treatment and to assess prognosis. Since its 

introduction into clinical usage in the early 1950's, 

percutaneous renal biopsy is one of the most 

common and widely accepted invasive procedures 

for the diagnosis of renal diseases. It is safe, easy and 

convenient to perform, and has high diagnostic yield 

with few complications. Although immunofluore-

scence and electron microscopy have important role 

in the study of renal pathology most of the glomeru-

lar diseses can still be diagnosed by light microscopy 
6

with reproducibility.  The incidence of glomerular 

diseases varies according to the population charac-

teristics, environmental factors, socioeconomics and 

prevalence of infectious diseases. In addition, the 

incidence varies according to the detection level of 

urinary findings, the biopsy resources of the commu-

nity and the biopsy policy whether liberal or strict.As 

not all patients with renal disease are biopsied, the 

rate of biopsy-proven renal diseases underestimates 

their true prevalence. The incidence rates vary in 

different countries. Changing incidence of glomeru-

lar diseases over time has been noted in different 

communities possibly due to genetic and environ-
7mental factors.  Since renal biopsy has a pivotal role 

in the assessment and management of proteinuric 

patients therefore we aimed to determine the histo-

pathological pattern of glomerular lesion by percu-

taneous renal biopsy in proteinuric patients in our 

study.

 The various types of glomerular diseases asso-
3ciated with nephrotic range proteinuria  show 

considerable variation in their frequencies. A study 

conducted in Sudan showed FSGS as the most 

common pattern with a frequency of 29.6% followed 

by MPGN 26.8% and MCD 16.9% while MesPGN 

was the predominant histological pattern 21.1% in a 

study conducted in Nepal followed by MPGN 18.6% 

and MN 14.2%. Another Indian based study showed 

highest frequency of 26.5% for minimal change 

disease with FSGS 13.2% and MN 18.8%. 

 A study was conducted in Pakistan with an aim 

to determine the histological pattern in renal 

diseases. It revealed FSGS as the most common 

variant with 28% frequency while MN, MCD, 

MPGN and lupus nephritis present in a frequency of 

14%, 12.5%, 10% and 7% respectively. Another 

study done in single Chinese center showed highest 

frequency of idiopathic membranous nephropathy 

(IMN) 20.7% followed by minimal change disease 

20.4%, this study also categorized patient on basis of 

age and sex and included patients with nephrotic 

syndrome. But it lacks information specifically as 

which is more commonly involved in causing neph-

rotic range proteinuria. 

 The rationale of this study was to determine the 

histological spectrum of the glomerular diseases 

among patients of nephrotic range proteinuria pre-

senting to nephrology department or tertiary care 
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hospital. The existing literature showed consider-

able variation in the frequency of glomerular disea-

ses so this study aims to further determine the 

common histological disease underlying nephrotic 

range proteinuria. The management and prognosis 

of each glomerular disease is different and depen-

dent upon renal biopsy but the availability of this 

facility is limited to a few set-ups only. Thus, these 

results would help the clinicians to start evidence 

based empirical treatment especially in settings 

where there is no facility of renal biopsy or patients 

are not willing for biopsy so that they can be 

managed timely to improve the prognosis.

METHODOLOGY

Study Design: Cross sectional study

Duration of Study: Six months after approval of 

synopsis from August 2018 to February 2019.

Settings: The study was conducted in Nephrology 

Department of Jinnah Hospital, Lahore

Sample Selection: Patients were selected following 

the below mentioned criteria.

Inclusion Criteria:

• Age 15 to 60 years

• Both gender

• Patients presenting with nephrotic range 

proteinuria to the nephrology department of a 

tertiary care hospital

Exclusion Criteria:

• Patients not willing to participate in the study

• Patient with uncontrolled hypertension (BP > 

150/ 100 mm Hg) determined by the blood 

pressure measurement by sphygmomanometer 

despite maximum tolerated anti-hypertensive 

medications.

• Patient with solitary functioning kidney

• Patients with abnormal coagulation profile i.e. 

PT >13 sec, APTT > 34 sec, platelets <100,000, 

BT > 2 minutes.

 A sample size of 205 cases was calculated with 

95% confidence level, 3.5% margin of error and 

taking expected percentage of lupus nephritis in 

patient with glomerulonepritis as 7% (least among 

all) (85). Sampling Technique was non probability 

consecutive sampling.

 A total of 2015 patients presenting with nephro-

tic range proteinuria to the Nephrology Department 

of Jinnah Hospital Lahore and fulfilling the inclu-

sion criteria were approached. An informed consent 

was taken from them before enrolling in the study. 

Information regarding their school demographic 

data were noted in the perform. All patients under-

went real time ultrasound guided percutaneous renal 

biopsy with core biopsy automatic gun 16-18 G 

using standard protocol and the sample was sent to 

pathology laboratory for histopathology by the 

researcher himself. Patient was closely monitored 

during next 24 hours for possible procedure related 

complications in Nephrology Department JHL. The 

report was collected by the researcher and the results 

were noted in the Proforma ensuring patient confi-

dentiality. Types of glomerular diseases were labeled 

as per operational definitions.

 Data were entered and analyzed using SPSS 

version 21.0. Numerical variable i.e. age were 

summarized as mean and standard deviation. Quali-

tative variables like sex and type of glomerulonep-

ritis were presented in the form of frequency and 

percentages. Data were stratified for age, gender, 

BMI and Chi-square test was used to check statis-

tical significance post-stratification. A p-value < 

0.05 was considered statistically  significant. 

RESULTS

 There were 205 patients in the study with mean 

age 44.5 ± 12.6 (range: 16 – 60) years. We divided 

the patients into 3 groups of equal age ranges. The 

maximum number of patients were found in the age 

group 31 – 45 years with 102 (49.8%) patients falling 

in this age group (Table 1, Figure 1). There were 110 

(53.7%) males and 95 (46.3%) female patients in the 

study with female to male ratio being 1:1.16 (Table 

2, Figure 2). The differences in the ages of the male 

and female patients was statistically not significant. 

 We divided the patients on the basis of body 
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mass index. We found out that maximum number of 

patients (81, 39.5%) had body mass index ranging 
2from 18.5 – 24.9 Kg/m . The mean body mass index 

2
of the patietns was 19.6 ± 3.1 (range: 14 – 31) Kg/m  

(Table 3, Figure 3). Stratification of study population 

on the basis of spot urinary protein to creatinine ratio 

revealed that 108 patients (52.7%) had spot urinary 

protein to creatinine ratio ranging from 2.0 – 2.5, 74 

(36.1%) had ratio from 2.6 – 3.0 and 23 (11.2%) had 

ratio greater than 3.0 (Table 4, Figure 4).

 Analaysis of various histopathological types of 

glomerular diseases in our study population revealed 

that 21 patients (10.2%) had minimal change disea-

se, 78(38.0%) had focal segmental glomerulosclero-

sis, 54 (26.3%) had membranous nephrotpathy, 25 

(12.2%) had membranoproliferative glomerulo-

nephritis, 18(8.8%) had mesangioproliferative 

glomerulonephritis and 9 (4.5%) had lupus nephritis. 

The commonest glomerunephritis was focail seg-

mental glomerulonephritis that was found in 78 

(38.0%) patients (Table 5, Figure 5). In order of 

decreasing frequency, our study showed following 

pattern: focal segmental glomerulosclerosis > mem-

branous nephropathy > membranoproliferative 

glomerulonephritis > minimal change disease > 

mesangioproliferative glomerulonephritis > lupus 

nephritis. 

 We stratified patients on the basis of age, 

gender, body mass index and spot urinary protein to 

creatinine ratio. We found out that all the histopa-

thological patterns of disease did not show any 

statistically significant relationship with age (p-

value > 0.05) (Table 6). However, we observed that 

when stratified with regards to gender, lupus 

nephritis occurred more frequently in females as 

compared to males (p-value=0.001) (Table 7). All 

the rest of the glomerular diseases did not show any 

statistically significant relationship with gender (p-

value > 0.05) (Table 7). 

 We also observed that focal segmental glome-

rusclerosis occurred more commonly in patients 

with body mass index in lower ranges but the 

observation was statistically not significant (p-value 

= 0.642). Majority of the patients with proteinuric 

glomerulonephritis fell in the body mass index 
2ranging from 18.5 – 24.9 Kg/m  (Table 8) except for 

aforementioned focal segmental glomerulosclerosis 

which occurred most frequently in patients with 
2body mass index less than 18.5 Kg/m  (Table 8).

 Analyzing the relationship between spot uri-

nary protein to creatinine ratio with various histopa-

thological types of glomerular diseases, our study 

showed that majority of the patients with focal 

segmental glomerulosclerosis (n=43, 55.1%) had 

spot urinary protien to creatinine ratio ranging from 

3.5–4.0 mg/mg and this observation was statistically 

significant (p-value=0.054). Similarly, majority of 

the patients with mesangioproliferative glomerulo-

nephritis (n=13, 72.2%) had spot urinary protein to 

creatinine ratio ranging from 2.6 – 3.0 (p-value= 

0.017). Findings of the rest of the relationships 

between spot urinary protein to creatinine ratio with 

types of glomerular diseases were not statistically 

significant (p-value > 0.05) (Table 9).

DISCUSSION

 This study highlights a high incidence of 

glomerular diseases as well as a diverse histopatho-

logical pattern in patients having proteinuria on 

presentation. This cohort of proteinuric patients was 

selected from all our patients undergoing renal 

biopsy for various indications. The study population 

is a heterogeneousone in terms of demographic data 

as our hospital receives patients from all over the 

province as well as other parts of the country. There 

exist several biases including socioeconomic, 

geographical, climatic and racial characteristics (8-

11). However the strengths of our study were our 

liberal biopsy policy, and the uniform protocols for 

biopsy indications, analysis of clinical syndromes 

and the histopathological evaluation of biopsy. 

Results of this report cannot be generalized and it 

cannot by any means be representative of a national 

epidemiological study of the biopsy-proven renal 

diseases. The incidence of glomerular diseases 

varies according to the biopsy resources and biopsy 



policies. These are reflected in the histological diag-

noses that are made. There is no universally valid 
(12)

“epidemiology” of glomerular disease . Some 

centers only take biopsies when the pathological 

diagnosis would affect the therapy, or in subjects 

with signs of progressive renal disease. Many diffe-

rences in specific proportions (or incidence) of 

glomerulopathies can probably be explained by 

these confounding factors. In our center, renal 

biopsy is carried out on patients with any sign of 

renal dysfunction or proteinuria of any level. None-

theless, among patients with hematuria alone, many 

nephrologists do not undertake renal biopsy. This 

may be a reason for the high incidence in our data-

base of focal segmental glomerular disease. 

 Male predominance was obvious in our study 

except in the case of lupus nephritis that was seen 

exclusively in females. This reflects the increased 

prevalence of lupus nephritis in the female popula-

tion. All recently published studies worldwide show 
13a similar pattern.  Focal segmental glomeruloscle-

rosis (FSGS) was the commonest of all glomerular 

diseases as well as the most common cause of 

nephrotic syndrome in our study. This is in agree-

ment with many studies reported from our region 

and other countries. A worldwide increase has been 

noted in the incidence of FSGS despite racial varia-

tions. There are no data available on true incidence 

of glomerular diseases in Pakistan and there have 

been conflicting reports from Pakistani studies whe-

ther our data of various glomerulonephitis inciden-

ces coincides with that from other countries. Reason 

for this discrepancy may be the fact that some centers 

have strict biopsy criteria and obtain a biopsy only 

when the pathology would alter the therapy while 

other centers have liberal biopsy policy and try to 

establish an early specific diagnosis, whenever there 

is evidence of kidney disease on urinalysis. Althou-

gh our data may not be a true reflection of the histo-

pathological pattern of renal diseases in our region, 

this study fulfils the purpose of our objective as well 

as highlights usefulness of proteinuria screening for 

diagnosing glomerular diseases. A proactive approa-

ch is required for identification of glomerular disea-

ses especially in patients harboring a risk factor like 

proteinuria. Provision of optimum diagnostic facili-

ties at hospitals, and establishment of a national renal 

biopsy registry are recommended to know the true 

incidence of glomerular diseases. Collection of data 

relating to renal biopsies in a national registry is a 

useful tool for nephrologists in that it will allow 

epidemiologic studies for both prevention and 

treatment of renal diseases

 Focal segmental glomerulosclerosis turned out 

to be the commonest glomerular disease in our study 

population. FSGS is a condition of unknown origin 

and pathogenesis. In recent years, it has been sugges-

ted that FSGS is not a single clinicopathological 

entity but represents a heterogenous group of disease 

in which focal and segmented glomerular sclerosis is 

the common denominator. Some authors have 

attempted to subdivide FSGS into specific sub-

groups based on such features as size of the glo-

Table 1:  Age Distribution of Study Population in 
Different Age Groups

Age Groups 
(Years)

Number of Subjects

(n = 205)

Percentage

(%)

15 – 30 41 20.0

31 – 45   102 49.8

45 – 60  62 30.2

Total 205 100.0

(Mean Age: 44.5 ± 12.6 years)     (Range: 16 – 60 years)
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Table 2:  Gender Distribution of Study Population

(Female : Male :: 1 :1.16)

Gender Number (n) Percentage (%)

Male 110 53.7

Female 95 46.3

Total 205 100.0

Body Mass Index 
(BMI in Kg/m2)

Number of patients

(n)

Percentage 

(%)

< 18.5 64 31.2

18.5 – 24.9 81 39.5

25 – 29.9 52 25.4

≥�30� 8 3.9

Total 205 100.0

Table 3:  Distribution of Patients According to 
Body Mass Index 

2       2
Mean BMI: 19.6 ± 3.1 Kg/m Range: 14 – 31 Kg/m



mernlus and location of the segmented sclerosis 

within the glomeruli.  For example, cases of FSGS 

with sclerosis limited to the tubular pole of the 

glomerulus (tip lesion) are thought to belong to a 

specific entity with excellent prognosis. Another 

lesion is characterized by enlarged glomerular size 

and lesions of sclerosis primarily limited to the 

vascular pole. This is typically associated with 

reduced renal mass and has been suggested as a 

specific subgroup of FSGS. Others, however, have 

argued that these features are not sufficiently consis-

tent and reproducible to warrant specific subcate-

gorization of FSGS lesions. 

 In the current study, no attempt was made to 

distinguish between various subgroups of FSGS. 

The diagnosis of FSGS in our cases was based on the 

demonstration of classical lesions characterized by 

collapse of capillaries with sclerosis and capsular 
14-15

synenchae.  None of our biopsy specimens sho-

wed features of collapsing glomerulopathy as descri-
16bed by another study.  Why the frequency of primary 

FSGS should be so high in this series is not very 

clear. Histologically, the distinction between 

minimal change disease (MCD) and FSGS in its 

early stage is not easy, and FSGS could be misdiag-

nosed as minimal change disease.  This may explain 

in part the relatively high frequency of MCD that has 

been reported in some local series, because some 
11

cases of FSGS might have been classified as MCD.  

 Furthermore, the time at which the renal biopsy 

is performed is also said to be critical for the histolo-

gical classification of glomerular disease, with mini-

mal changes occurring more frequently in areas 

where the renal biopsy policy is performed early and 

vice versa. Therefore, the discrepancy between local 

centers in the reported frequencies of FSGS might 

have been influenced by the referral pattern and 

renal biopsy policy. Until further studies are carried 

out and methods are standardized, it is not possible to 

determine whether the disease pattern seen in this 

study is truly representative of that seen in the popu-

lation. But overall, the study does highlight frequen-

cies of various histopathological types of glomerular 

diseases in patients with proteinuria. So, the primary 

objective of the study was successfully met and we 

believe our study will enlighten the nephrologists 

about epidemiology and frequencies of various 

glomerular diseases in our country in a very nice 

fashion. 

CONCLUSION

 Glomerular diseases are highly prevalent in 

patients with proteinuria. The major  histopatholo-

gical types of glomerular diseases in our population 

turned out to be focal segmental glomerulosclerosis 

> membranous nephropathy > membranoprolifera-

tive glomerulonephritis > minimal change disease > 

mesangioproliferative glomerulonephritis > lupus 

nephritis in order of decreasing frequencies. Our 

study findings are analogous to recently reported  

United states and westeren literature. 

Table 5:  Frequency of Various Histopathological 
Types of Glomerular Diseases in Protienuric Patients

Type of Glomerulonephritis
Number 

(n)

Percentag

e (%)

Minimal Change Disease 21 10.2

Focal Segmental 

Glomerulosclerosis

78 38.0

Membranous Nephropathy 54 26.3

Membranoproliferative 

Glomerulonephritis

25 12.2

Mesangioproliferative 

Glomerulonephritis

18 8.8

Lupus Nephritis 9 4.5

Total 205 100.0
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Table 4:  Spot Urinary Protien to Creatinine 
Ratio in Study Population

Spot Urinary Protien 

to Creatinine Ratio

Number

(n)

Percentage 

(%)

3.5 – 4.0 108 52.7

4.1 – 5.0 74 36.1

> 5.0 23 11.2

Total 205 100.0



227JAIMC Vol. 19 No. 1  Jan - March 2021

 Khurram Iftikhar

REFERENCES
1.  Akilesh S. Glomerular Disease. In: Pathobiology of 

Human Disease: A Dynamic Encyclopedia of Disea-
se Mechanisms. 2014. 

2.  Khanam A, Rashid HU. Effect of spirulina on lipid 
profile in patients with glomerulonephritis. Bangla-
desh Ren J. 2001; 

3.  Kogon AJ, Pierce CB, Cox C, Brady TM, Mitsnefes 
MM, Warady BA, et al. Nephrotic-range proteinuria 
is strongly associated with poor blood pressure 
control in pediatric chronic kidney disease. Kidney 
Int. 2014; 

4.  Vachek J, Zakiyanov O, Tesar V. Proteinuria. Interni 
Medicina pro Praxi. 2018. 

5.  Knapp MS, Walker WHC. Glomerular Filtration 
Rate. British Medical Journal. 1967. 

6.  Webster AC, Nagler E V., Morton RL, Masson P. 
Chronic Kidney Disease. The Lancet. 2017. 

7.  De Zeeuw D, Remuzzi G, Parving HH, Keane WF, 
Zhang Z, Shahinfar S, et al. Albuminuria, a thera-
peutic target for cardiovascular protection in type 2 
diabetic patients with nephropathy. Circulation. 
2004; 

8.  Fournier T, Medjoubi-N N, Porquet D. Alpha-1-acid 
glycoprotein. Biochimica et Biophysica Acta - 
Protein Structure and Molecular Enzymology. 2000. 

9.  Hellman NE, Gitlin JD. Ceruloplasmin metabolism 
and function. Annu Rev Plant Physiol Plant Mol 
Biol. 2002; 

10.  Flower DR. The lipocalin protein family: structure 
and function. Biochem J. 1996; 

11.  Ikram M, Muhammad S, Ali A, Muhammad N, 
Bahadur K, Haq MIU. Frequency of Histo-

Table 6:  Effect Of Age On Various Histopathological 
Types Of Glomerular Diseases In Proteinuric Patients

Type of 

Glomerulonephritis

Age Groups (years) Num-

ber (n)

P-

value15–30 31–45 46–60 

Minimal Change 

Disease

3 12 6 21 0.531

Focal Segmental 

Glomerulosclerosis

20 35 23 78 0.641

Membranous 

Nephropathy

8 30 16 54 0.712

Membranoproliferative 

Glomerulonephritis

5 12 8 25 0.512

Mesangioproliferative

Glomerulonephritis

2 10 6 18 0.431

Lupus Nephritis 3 3 3 9 0.31

Total 41 102 62 205

Type of 

Glomerulonephritis

Male Female Total p-

value

Minimal Change Disease 10 11 21 0.532
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(n)

p-
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24.9 

18.5–

24.9

25.0–

29.9 

≥�

30

Minimal Change 

Disease
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Membranous 
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Glomerulonephritis

7 13 4 1 25 0.412
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Smoking is the biggest avoidable risk factor as 

considered by World Health Organization. 

Toba-cco consumption is an important health 

hazards and it results into an array of diseases. The 

magnitudes of these diseases are far more grievous 

than those origi-nating from other substances that 

are used as recrea-tional drugs. Majority of these 

smokers have been through numerous unsuccessful 

attempts of absti-nence. Globally 36% for males and 

9% for females among the ages group of 18-25 year 

olds smoke tobacco similar situation exist in 
1,2,3 Pakistan.

 Outcome expectancies regarding drugs in gene-

ral are theorized as individual perception about their 

outcome both positive as well as negative in course 

of experimenting with that specific drug. These out-

come expectancies are usually built in as significant 

Abstract

Background: As cigarettes have become more accessible to the general public, so has the prevalence of 
smoking increased in our society. Globally 36% for males and 9% for females among the ages group of 18-25 
year olds smoke tobacco. In the course of substance abuse, there is a significant role of substance use 
outcome-expectancies i.e. the positive and negative consequences of drug use.  In order to completely 
comprehend the epidemic of smoking, this physiological basis of smoking must be analyzed and for that a 
smoking consequences questionnaire was developed by Brandon and Baker in 1991. 

Objectives: The objective of this study was to examine the internal consistency of Short Smoking 
Consequence Questionnaire (SSCQ) among university students.

Methodology: A Cross sectional Study was designed to assess outcome expectancies among university 
student at university of Punjab duration of study was from June 2016 to October 2017. SSCQ was 
administered to them in a private and confidential setting. Data was entered in SPSS version 21.0. Internal 
consistency and validity of the scales was evaluated by determining cutoff values and calculating Cronbach's 
alphas for all the four latent variables. 

Results: Internal consistency was measured for all the four factors with Crohbach's Alpha for Positive 

reinforcement scale (PR) was .815 Appetite and weight control (AWC) was .837 (0.9 > α ≥ 0.8=Good) and for 
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SCQ is valid tool that can be used to assess smoking outcome expectancies among Pakistani adolescent and 
young population. 

Key Words: Outcome expectancies, smoking consequences, SSCQ, university students, smoking.

1 2 3Mamoon Akbar Qureshi,  Momina Iftikhar,  Shajeel Akhtar

INTERNAL CONSISTENCY AND VALIDITY OF SHORT SMOKING 

CONSEQUENCES QUESTIONNAIRE (SSCQ) AMONG 

UNIVERSITY STUDENTS

ORIGINAL ARTICLE JAIMC

229JAIMC Vol. 19 No. 1  Jan - March 2021

1. Mamoon Akbar Qureshi    2. Momina Iftikhar
3. Shajeel Akhtar 
1,2. Department of Community Medicine, Allama Iqbal  Medical  and 

Dental College Lahore
3. Punjab Social Security Health Management Company, Raiwind 

Lahore.

Correspondence:
Dr. Mamoon Akbar Qureshi, Department of Community Medicine, 
Allama Iqbal  Medical  and Dental College Lahore, 
E-mail: maq90@hotmail.com

 Submission Date:  11-11-2020
 1st Revision Date: 18-11-2020
 Acceptance Date:  25-11-2020

 How to cite: Qureshi MA, Iftikhar M, Akhtar S. Internal consistency and validity of short smoking consequences questionnaire (SSCQ) among
 university students. JAIMC. 2021; 19(1): 229-234.



INTERNAL CONSISTENCY AND VALIDITY OF SHORT SMOKING CONSEQUENCES QUESTIONNAIRE (SSCQ) 

230 JAIMCVol. 19 No. 1  Jan - March 2021

hypothetical models for addiction and have signi-
4,5

ficant motivational influences for drug use.

 In course of substance use and abuse these 

outcome expectancies have played a significant role 
6,7

in outcome of that particular substance abuse.  

Models based on social learning theory for addiction 

behaviors postulates regarding these expectancies 

that they facilitate an association with more distant 

aspects like affective states, personality traits, and 
8behavior that influence substance use.

 Support for this hypothesized characteristic of 

these outcome expectancies for drug addiction has 

been mainly formulated from similar studies on 

alcohol dependence. These outcome expectancies 

are main concept in addiction models. Many out-

come expectancies that are related to cigarette smo-

king have been well recognized and many research 

findings advocate that specific outcome expectan-

cies are associated with significant characteristics in 

cigarette smoking for example, dependence on nico-

tine, severity of smoking and smoking cessation 
9,10 

attempts.

 In order to completely comprehend the epide-

mic of smoking, the physiological basis of smoking 

must be analyzed and for that by Brandon and Baker 

developed a 55 items smoking consequences ques-

tionnaire later a short version of this instrument was 

also made and was a reasonable substitute of this 55-

item SCQA to appraise outcome expectancies for 

smoking in adult who smoked heavily. This ques-

tionnaire was a condensed version of the original 
11SCQA.  Schleidcher et al in his study evaluated the 

modified version of this SSCQA questionnaire to 

inquire about multiple aspects of smoking. In this 

study he developed a questionnaire to furnish evi-

dence on different variables that can inspire an 
11,12adolescent to indulge in smoking.

 Brandon (1994) & Borreli (1996) found out that 

the negative affect augment the stronger expectancy 

for the negative affect reduction and risk of relapse 

and  is well forecasted both in risk of relapse and 

severity of withdrawal. In contrast negative conse-

quences outcome expectancy such as risk to health 

are theorized to be associated negatively with with-

drawal severity after a duration as there is little 

chance the relapse will start smoking again if they 

anticipate suffering from grave health outcomes due 
13

to their smoking.  These findings are also supported 

by findings in other studies on expectancies for 

negative consequences as predictor of successful 

cessation. In specific the strong beliefs dealing with 

the negative smoking consequences are related 
14 

negatively with relapse of drug addiction.

 Researches on smoking focus on health related 

aspects of smoking has been clearly recognized, but 

it cannot be said in the case of physiological aspects 

especially in university or college students in Pakis-

tan. The study focused on university students who 

are smokers in order to get a deeper understanding on 

the psychological viewpoint of smoking and to 

assess internal validity and reliability of SSQ-A in 

our population. The usefulness of the outcome of this 

study in predicting smoking intervention outcomes 

among youth that are currently going on may be 

explored in future research.

METHODOLOGY

 A Cross sectional study was designed to evalua-

te the internal validity and factor structure of smo-

king consequence questionnaire among university 

student. The study was conducted on adolescent 

group of student at University of Punjab from June 

2016 – November 2016. A Non probability / purpo-

sive sample was size was calculated from university 

students fulfilling the following inclusion criteria of 

being a Regular / full time university students that 

are smokers using software win-pepi ver:11.15 to 

estimate a proportion with confidence level of 95% 

and acceptable difference of 0.05 with assumed 

internal consistency of 0.79. The required sample in 

study was 255. The short smoking consequence 

questionnaire (S- SCQ) was administered to them in 

a private and confidential setting. Female university 

students those who don’t want to disclose their 

smoking habits were given in a closed envelope to 

maintain anonymity. Data was entered in SPSS 
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version 21.0. Mean standard deviation was calcu-

lated for numerical variables like age, number of 

cigarettes smoked and four factor analysis for 

Positive (PR) and Negative (NR) reinforcement, 

Negative consequences (NR) and Appetite and 

weight control (APW) was done. Validity and relia-

bility was analyzed by defining cutoff values and 

calculating Cronbach's alphas for four factors indi-

vidually and also for 21 item S-SCQ. Approval from 

ethical review board was sorted prior to conduction 

of study.  Informed consent was taken prior to data 

collection and all the respondents were informed 

about research purpose and its outcome. Confiden-

tially was maintained at all times during research.

RESULTS 

 255 respondents were given S-SCQ. Mean age 

of responded was 20.5922 SD+1.854 with minimum 

age of 18 years and a maximum of 24 years.90.2 % 

were male and 9.8% were female. (Graph no: 1). 

Mean duration of smoking was 3 years SD + 1.99 

years with minimum duration was 6 months and 

maximum duration was 10 years. 79.2% were smo-

king for less than 5 years and 20.8% were smoking 

for 5-10 years. (Table no: 1).

 For four factor reliability analysis mean score 

for Negative consequences scale (NC) was 23.43 SD 

+ 9.638. Mean score for Positive reinforcement scale 

was 23.07 SD + 12.937. Mean score for Negative 

reinforcement scale was 35.84 SD + 18.197. Mean 

score for Appetite and weight control was 12.934 SD 

+ 9. (Graph no: 1).

Graph no: 1 Mean Statistics of Four Factors in Short 

Smoking Consequences Questionnaire (SSCQ)

 Reliability Statistics for these four factors SSQ 

Crohbach's Alpha of .995 and Crohbach's Alpha 

Based on Standardized Items .891 with a item means 

26.707 and minimum score of 23.071 and 35.843 

and a variance of 37.457. 

 Internal consistency was measured for all the 

four factors with Crobach's Alpha for Positive rein-
Table 1:  Demographic and Smoking Characteristics 
of Respondents (n=255)

Variable Frequency Percent Mean SD

Age of respondents Mean =20.522
SD =+ 1.8545418 - 21 years 167 65.5

21 - 24 years 88 34.5

Gender of respondents

Male 230 90.2

Female 25 9.8

Smoking status

Smoker 218 85.5

Ex-Smoker 37 14.5

Duration of smoking Mean = 3.0176 
years SD  = 
+1.99524

< 5 years 202 79.2

5 - 10 years 53 20.8

Factors
Negative 

Consequen-
ces (NC)

Positive 
Reinforce-
ment (PR)

Negative 
Reinforce-
ment (NR)

Appetite/
Weight 
Control
(AWC)

Mean 23.43 23.07 35.84 24.48

Std. 
Deviation

9.638 12.937 18.197 12.934

Table 2:  Individual Reliability Statistics for Four 
factors in Short Smoking Consequences 
Questionnaire (SSCQ)

Factors
Cronbach's 

Alpha
N

Overall SSCQ .995 21

Negative Consequences(NC)
(Items: 11, 15, 18, and 21)

.815 4

Positive Reinforcement(PR)
(Items: 1, 4, 8, 9, and 10)

.911 5

Negative Reinforcement (NR)
(Items: 3, 5, 7, 12, 14, 19, 20)

.944 7

Appetite/Weight Control(APW)
(Items: 2, 6, 13, 16, and 17)

.837 5
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forcement scale (PR) was .815 Appetite and weight 

control (AWC) was .837 (0.9 > α ≥ 0.8 = Good) and 

for Negative reinforcement scale (NR) was .911, 

Nega-tive consequences scale (NC) was .944 (α ≥ 0.9 

= Excellent). (Table no: 2).

DISCUSSION 

 This study explored the validity and internal 

consistency of short version of smoking consequen-

ces questionnaire (SSCQ) in a university sample of 

young adult and adolescent in a public sector univer-

sity. Until recently, outcome expectancies for cigare-

ttes smoking have given considerably less consi-

deration. Much of the research on cigarette smoking 

related perceptions has been done primarily with 

focus on belief, attitudes and  underlying caused  for 

smoking tobacco instead on expectancies for smo-

king. Moreover a considerable percentage of these 

researches have been done with methods that were 

not standardized for perceptions regarding smoking. 

Among these very few researches that have exami-

ned outcome expectancies for cigarette smoking 

with validating measures, that has been conducted 
13-15 among young adults that are college going.

 The validity of the SCQ among adult smokers 

has been evaluated in many studies. In a clinical trial 

for efficacy of the nicotine replacement in cessation 

treatment established that the original SCQ with a 
14four factors is a valid instrument.  The predictive 

validity and utility of the four factors SCQ showed 

that these outcome expectancies measurements were 

related significantly to in evaluation of cessation of 

smoking and also in withdrawal but was unable to 

establish its validity among nicotine dependent 

subjects.  

 Myers (2003) conducted a research in order to 

build and confirm an abridged version of this 50 

items questionnaire (SCQ) initially formed by Bran-

don. In the first study he used a short form of 21 items 

questionnaire (S-SCQ) which was developed from a 

subset of adolescent who were receiving treatment 

for drug addiction. My study is also an attempt to 

furnish an initial account for using this instrument in 

Pakistani adolescents’ smokers and ex- smokers for 

outcome expectancies evaluation. Myers et al first 

study exhibited the validity and reliability among 

adolescent and young adults for SSCQ questionnaire 

containing 21 responses that represent the original 

questionnaire done on a sample 107 young adult 
16

participants.  The average age in that study was 19.9 

years SD + 1.3 with range of 18-24 and 59% were 

males and 41% were female (n = 44); regarding 

education was 33 % did attended a college or a 

vocational school, 36 % were graduate from high 

school and 31 % of respondents quitted from school 

as compared to my study mean age of responded was 

20.5922 SD + 1.854 with minimum age of 18 years 

and maximum age of 24 years. (Table no: 1). 90.2 % 

were male and 9.8% were female. (Graph no: 1). 

Mean duration of smoking was 3 years SD + 1.99 

years with minimum duration was 6 months and 

maximum duration was 10 years. 79.2% were smo-

king for less than 5 years and 20.8% were smoking 

for 5-10 years. 

 Cronbach’s alpha for the Negative consequence 

(NC) subscale in Myers16 was .79 (acceptable), 

although it was quite less as compared to full Nega-

tive consequence (NC) subscale. For the Negative 

reinforcement (NR) subscale Cronbach’s was high 

(.95) (Excellent). For Positive reinforcement (PR) 

the Cronbach’s alpha for the subscale was .94 (Exce-

llent) and similar to the full Positive reinforcement 

(PR) subscale where it was .95(Excellent) and for 

Appetite and weight control (AWC) factor, total 

correlations for all items and the Cronbach’s alpha 

for the subscale was .93 (Excellent).  The overall 

Cronbach’s alpha for the S-SCQ 21 items scale was 

.93 (Excellent).  

 My study had similar findings on a Pakistani 

young adult university student sample. The internal 

consistency was measured for all the four factors 

with Crohbach’s Alpha for Positive reinforcement 

scale (PR) was .815 Appetite and weight control 

(AWC) was .837 (0.9 > α ≥ 0.8=Good) and for Nega-

tive reinforcement scale (NR) was .911, Negative 

consequences scale (NC) was .944 and for (α ≥ 0.9 = 
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Excellent) and Reliability Statistics for these four 

factors SSQ Crohbach’s Alpha of .887 (0.9 > α ≥ 

0.8=Good) and Crohbach’s Alpha Based on Stan-

dardized Items .891 with an item means 26.707 and 

minimum score of 23.071 and 35.843 and a variance 

of 37.457. Scale statistics had a score of 106.83 with 

variance of 264.356 SD + 47.585.

 The findings in my study is primarily an attempt 

to reinforce the extrapolative consistency of this 

instrument among Pakistani young adults and simi-

lar to the original study done Brandon and Baker 
13

SCQ for validation .  As in my study majority were 

current smokers(85.49 %) and I examined the scores 

for each four factors in relation smoking behavior as 

a continuous variable, whereas the other studies 

done on validation of SCQ sample included less than 

65 % smoking currently and compared their scores 

across categories for smoking status or there might 

be another explanation for this inconsistency that it 

reflects a comparatively limited range for negative 

consequence (NC) scale in the group reflecting that 

the smokers had more anticipations for negative 

consequences irrespective of their recent smoking 

status. 

 Previous researches indicate that beliefs regar-

ding weight control are considerably related to beha-
17-19vior of an adolescent regarding smoking.  These 

researches validate the adding up of controlling 

weight as a significant aspect in outcome expectan-

cies for smoking, moreover this area need additional 

exploration to assess the usefulness of the weight 
20control factor among adolescents.  My study have 

shown that the high item total correlation after 

correction and the correlational matrix for Appetite/ 

Weight Control Scale (AWC) of .846 and .509 

respectively suggesting that the factor structure of 

this instrument is consistent within among Pakistani 

adolescent smoker. Also the positive expectancy 

scores in my for positive Reinforcement Scale items 

(PR) of .911 can be inferred as reliable with the 

researches given that there is increased smoking 

among young adult population. As such my study 

provides a preliminary substantiation for the rele-

vance of this instrument especially among university 

students. 

 Further psychometric studies on smoking and 

use of other substance with larger and more repre-

sentative samples for gender in adolescent and 

young adults is needed to determine a psychometric 

characteristics for use of this S-SCQ and also analy-

sis for the short version of smoking consequence 

questionnaire (S-SCQ) for test and retest reliability 

should be done  in a Pakistani population. It is also 

noteworthy that there is overestimation of these four 

factor correlations because this smoking conse-

quence questionnaire (S-SCQ) was given to young 

adults in a university setting with a relative conser-

vative environment especially for female youth. On 

the basis of these findings in my study a Pakistani 

version of short smoking consequences questio-

nnaire should be evaluated for its psychometric 

properties. Finally, we also need to evaluate this S-

SCQ among different cultural setting keeping in 

view or our diverse culture in different provinces 

whether these smoking outcome expectancies can be 

evaluated using this short version of smoking conse-

quence questionnaire. My study offers a preliminary 

evidence for the use of this short version of smoking 

consequence questionnaire (S-SCQ) for smoking 

related outcome expectancies among Pakistani 

university young adults university students. 

Limitation of  Study

 The findings of this study are limited to univer-

sity students who are ex-smokers or smokers. The 

study was done in on university students about 

smoking consequences and outcome expectancies 

largely among current smokers and few ex-smokers; 

and sample was limited to one university and the data 

was cross-sectional so conclusions regarding cause 

and effect cannot be drawn. In this study I have only 

evaluated internal consistency and CFA to analyze 

reliability and factor analysis of instrument. Repea-

ted measures for test-retest reliability were not inclu-

ded and model fitting analysis was not performed to 

improve the model fit.

CONCLUSION
 The study concluded that S-SCQ had good to 
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excellent internal consistency and reliability. S-SCQ 
is valid instrument that can be used to evaluate 
smoking outcome expectancies among Pakistani 
adolescent and young population. This study can 
serve as an initial confirmation for use of short 
smoking consequence questionnaire (S-SCQ), 
among young adults and adolescent’s Pakistani uni-
versity and collegiate students that can evaluate 
outcome expectancies related to cigarette smoking.   
 It is recommended that a larger scale study 
should be conducted among different universities in 
public and private sector and also considering rural, 
urban and cultural background to assess smoking 
outcome expectancies that will not only provide a 
guideline for assessment of smoking behaviors but 
also help us to delineate guidelines for relapse 
prevention and instituting control strategies.
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Arsenic (Sankhiya) contamination in ground 

water has become a worldwide dilemma. It is a 

considerable health risk factor for many countries 

including Pakistan. WHO has established a maxi-
1

mum limit of 50 micrograms/ liter in drinking water . 

Swiss Federal Institute has reported alarmingly 

dangerous levels of 200 micrograms/ liter along the 

Indus River Valley, the major source of water to 

Pakistan. This puts 50 to 60 million people at stake as 

they are using water that contains more than 50 

micrograms/ liter of Arsenic, the values being 4 
1times the WHO’s safety limit . 

 Arsenic exists in nature as pentavalent arsenate 

and trivalent arsenite, with arsenite being more 
2

toxic . Once ingested it accumulates in vital organs 
2and tissues leading to hepatotoxicity , nephrotoxi-

2city , atherosclerosis, ischemic heart disease, hyper-
3

tension and cancer of skin, lungs and bladder . Arse-

nic is even reported in herbal medicines called 

Kushtas used by Pakistani Hakeems, the utilization 
4

of which is a major cause of renal failure . 

 Arsenic is rapidly absorbed from gastrointes-

tinal tract and is carried to the liver for metabolism. 

Here arsenic is methylated and these methylated 

products are even more harmful than inorganic 

Abstract

Background: Alarmingly high levels of Arsenic in drinking water have become a considerable risk for the 
whole world including Pakistan. Its chronic ingestion is leading to multi organ dysfunction. Sugar cane juice 
is extremely popular in Pakistan and contains anti-oxidant potential.

Objectives: To evaluate the effects of sugar cane juice against Arsenic induced hepatotoxicity in albino rats.

Methodology: This was an experimental animal study of four weeks. 36 male albino rats were divided into 
four groups. Group 1 was control group and received distilled water 1 ml/100g/day while group 2 was given 
sodium arsenite 0.5mg/100g/day dissolved in distilled water. Group 3 animals were given sugar cane juice 
0.75 ml/100g/day and group 4 was given sodium arsenite 0.5 mg/100g/day and sugar cane juice 0.75 
ml/100g/day. Dissection was performed at 29th day. Gross, histological and biochemical parameters were 
analyzed. 

Results: Hepatotoxicity by Arsenic was confirmed in group 2 animals by elevated liver enzymes and 
histological picture of inflammation, pyknosis, vacuolization, congestion and fibrosis. Group 4 animals 
showed significantly lower values of serum liver enzymes. Histological improvement was seen in the form of 
preservation of hepatic structure and statistically significant reduction in inflammation and fibrosis. PAS 
staining showed glycogen accumulation and regeneration was seen in this group in the form of binucleation. 

Conclusion: Sugar cane juice at a dose of 7.5 ml/kg is not only hepatoprotective against Arsenic but can also 
offer regeneration to the injured hepatocytes.

Key words: Arsenic, Sugar cane juice, Hepatotoxicity

1 2 3 Maria Nouman,  Raafea Tafweez,  Mah Jabeen Muneera

EFFECTS OF SUGAR CANE JUICE (SACCHARUM OFFICINARUM L.) 

ON ARSENIC INDUCED HEPATOTOXICITY IN ALBINO RATS

ORIGINAL ARTICLE JAIMC

235JAIMC Vol. 19 No. 1  Jan - March 2021

How to cite: Nouman M, Tafweez R, Muneera MJ. Effects of sugarcane juice (Saccharium officinarum l.) on arsenic induced hepatotoxicity in 
albino rats. JAIMC. 2021; 19(1): 235-241.



EFFECTS OF SUGAR CANE JUICE (SACCHARUM OFFICINARUM L.) ON ARSENIC INDUCED HEPATOTOXICITY 

236 JAIMCVol. 19 No. 1  Jan - March 2021

arsenic. Deposition of Arsenic has been confirmed in 

many vital organs but among these liver is the most 
5frequently and commonly effected.  Arsenic hepato-

toxicity leads to hepatocellular damage, inflamma-

tion, steatosis, necrosis, fibrosis resulting in liver 
6carcinogenesis.  The hepatotoxicity also manifests 

itself by increase in liver enzymes (ALT, AST, ALP 

and bilirubin). 

 Arsenic hepatotoxicity is attributed to oxidative 

stress produced by the methylated products of Arse-

nic. The production of this stress is two folds; one is 

by the generation of reactive oxygen species (ROS) 
- 1such as O , H O , OH and O . Second is by the supp-2 2 2 2

7ression of anti-oxidant enzyme activity.  

 Sugar cane (Saccharum Officinarum L.) is a 

large, strong growing species of grass. It is exten-
8sively grown in Asia  and is the second largest cash 

crop of Pakistan. It is not only grown for the produc-

tion of sugar but its juice is hugely popular among 

the Pakistani populace. Sugar cane juice is widely 

used in the treatment of jaundice, hemorrhage, anu-
9

ria, dysuria and other urinary symptoms.  In addition 

to its use as antiseptic and bactericidal it also has 

cardio tonic, diuretic and laxative effects. Various 

studies have demonstrated its anti-oxidant, anti-
10

cance-rous and anti-inflammatory effects.  Modern 

pharmacological studies have indicated that sugar 
8

cane juice has hepatoprotective effect also.

 Sugar cane juice contains various fatty acids, 
9

phytosterols, terpenoids, flavonoids and phenols.  

Presence of these flavonoids and phenols give sugar 

cane its antioxidant properties. Therefore, the pre-

sent study was designed to evaluate the effect of 

sugar cane juice containing anti-oxidant properties 

against Arsenic induced oxidative stress.

METHODOLOGY

This experimental study of 28 days11 was conducted 

at Research Lab of Post graduate Medical Institute 

(PGMI), Lahore. Sample size of 36 rats was 

estimated by using 5% level of significance, 90% 

power of test with expected mean value of ALT 

(U/L) in group 1 as 26.20±7.07 and in group 4 as 

12
83.00±6.86.

12 13
 36 male rats , weighing 100-150 g  were kept 

in the animal house under controlled conditions; 

temperature (27-30ºC), humidity (50±5%) and 12 

hours of light and dark cycle. These were given 

commercially prepared food and water ad libitum 

and were acclimatized for 1 week.

The animals were randomly divided into four groups 

containing 9 animals each. Weight of the animals 

was recorded at the start and at the end of experiment 

and also recorded weekly to adjust the dose. The 

doses were given by oral gavage method. Group 1 

served as a control group and was given only 
11distilled water 1ml/100g/day . Group 2 was the 

arsenic group and received sodium arsenite 
11

0.5mg/100gm/day . Group 3 was given sugar cane 
12juice at a dose of 0.75ml/100g/day  and group 4 was 

given both sodium arsenite (0.5mg/100g/day) and 

sugar cane juice (0.75ml/100g/day). 

500 mg of Sodium arse-nite (Sigma Chemicals) 

powder was dissolved in 1000 ml of distilled water 

to prepare a stock solution of sodium arsenite. This 

stock solution preparation and the Cane juice 

preparation and quantification were done by PCSIR 

Laboratories Lahore. Sugar cane was purchased 

from the local market. The stems were cut into 

uniform lengths of 0.4m and were then washed to 

remove any contaminants. Juice was extracted by 

using three-roller power crusher. It was then poured 

into a sterilized container after filtering with a 

muslin cloth, where it was pasteurized at 85-90 ºC 

for five minutes. pH of the pasteurized juice was 

adjusted at ≤ 4. After removing all the waxy material 

from the juice it was hot filled in sterilized bottles 

with air tight caps. Neither food preservative nor any 

ice was added at any stage of processing and 

standardizing. Bottles were then stored in the 
12refrigerator at 4ºC.

At the 29th day the animals were subjected to 

sacrifice one by one. They were trans-ferred to bell 

jar containing chloroform soaked cotton swab. After 

they were completely anaesthe-tized cardiac 

puncture was performed and the blood was collected 
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in the sterile vacutainers containing gel for 

biochemical assays. These vacutainers were placed 

in centrifuge machine operating at a speed of 3000 

revolutions per minute for 10 minutes, which 

separated the serum from blood clot. A micropipette 

was used to transfer this clear serum into sterilized 

eppendorf tube which was then stored at -20ºC until 

these samples were used for liver enzymes assess-
12ment . Estimation of ALT, AST, ALP and bilirubin 

was then performed by using kits of Human Com-

pany, Germany.

After the blood sampling, using all the aseptic 

measures dissection was performed. Liver was taken 

out and was observed grossly for its weight, color, 

surface and hemorrhagic spots. It was then cut into 

small pieces and was preserved in 10% formalin. 

Further processing of the liver tissue was done for its 

micro-scopic examination and was then visualized 

under microscope using H & E and PAS stain for 

infla-mmation, pyknosis, vacuolization, congestion 

and fibrosis. Micrometry was also performed to 

measure the size of hepatocytes.

Statistical Package for Social Sciences (SPSS) 

version 24 was used to analyze the results of the 

study. Quantitative variables were expressed as 

mean ± S.E (Standard error of mean). The qualitative 

variables were expressed as frequen-cies and 

percentages. Quantitative variables were compared 

by applying one way ANOVA. Difference between 

the groups was analyzed by using Post Hoc Tukey 

test. Chi square test was applied to observe the 

association between qualitative variables. p-value ≤ 

0.05 was taken as statistically significant.

RESULTS
14 Taking control values as a reference,  there was 

weight gain in all the experimental animals but in 

group 2 the weight gain was significantly less as 

compared to the other groups. Moreover weight gain 

among group 1, 3 and 4 was not significantly diffe-

rent as depicted in table 1.

 Mean values of liver weight from all four 

groups showed significant difference from each 

other and so was the case with RTWI. Upon applying 

Post hoc Tukey it was revealed that liver weight of 

group 2 and 4 was significantly different while there 

wasn't any difference in RTWI among the two 

groups. 

 The reference ranges of ALT, AST and ALP 

were taken as 10 to 40 U/L, 50 to 150 U/L and 30 to 

130 U/L respectively15. Liver enzymes showed 

significant decrease in group 4 due to co-adminis-

Parameter
Group-1

M±SE

Group-2

M±SE

Group-3

M±SE

Group-4

M±SE
P-value

Serum ALT(U/L) 23.83±3.60 151.89±23.63 23.83±3.60 71.04±6.78 <.001

Serum AST(U/L) 59.26±7.02 176.17±6.54 69.11±10.58 115.68±14.37 <.001

Serum ALP(U/L) 90.52±17.10 174.74±26.12 100.65±20.28 135.01±7.15 <.001

Serum Total

Bilirubin (mg/dl)
0.41±0.10 0.74±0.06 0.54±0.10 0.40±0.07 <.001

Table 2:  Comparison of Groups in Body Weight and Liver Weight

*p value ≤ 0.05 is considered statistically significant     

Table 1:  Comparison of Groups in Body Weight and Liver Weight

Parameters
Group-1

M±SE

Group-2

M±SE

Group-3

M±SE

Group-4

M±SE
P-value

Initial body weight(g) 106.78±5.97 113.11±10.35 112.00±10.42 110.56±6.56 0.436

Final body weight (g) 160.11±7.51 142.56±14.20 166.67±10.36 166.22±7.29 <.001

Liver weight (g) 6.51±0.52 5.07±0.54 6.71±0.58 6.19±0.31 <.001

RTWI 4.06±0.25 3.55±0.13 4.03±0.27 3.73±0.17 <.001

Note. One-way ANOVA, *p value ≤ 0.05 is considered statistically significant
RTWI: Relative Tissue Weight Index



EFFECTS OF SUGAR CANE JUICE (SACCHARUM OFFICINARUM L.) ON ARSENIC INDUCED HEPATOTOXICITY 

238 JAIMCVol. 19 No. 1  Jan - March 2021

tration of sugar cane juice with arsenic as compared 

to group 2 in which the levels were raised to many 

times the control group. (Table 2)

 The slides from group 1 showed normal archi-

tecture of liver. The portal triads containing a branch 

of hepatic artery, portal vein and bile duct was seen at 

the periphery. Polyhedral hepatocytes were present 

with one or two prominent nucleoli (Fig.2A). While 

in group 2 (Arsenic group), liver tissue lacked the 

picture of classical hepatic lobule. The radiating 

pattern was interrupted and the shape of hepatocytes 

was distorted, appearing to be shrunken (Fig.1). 

Vacuolization (100%) and pyknosis (77.7%) was 

evident (Fig.2B). Multiple foci of inflammatory 

cells were seen in 8 out of 9 animals. Widespread 

areas of congestion (88.9%) were present and even 

fibrosis (55.6%) was evident (Fig 2C). This fibrosis 

was either restricted to portal triads or in some areas 

it was bridging between the two triads. Staining 

these slides with PAS stain showed empty hepato-

cytes with no evidence of glycogen accumulation 

(Fig. 3B).   Liver tissue from group 3 showed normal 

architecture. At some places cytoplasm showed 

focal vacuoles (44.4%) but upon staining with PAS 

stain these vacuoles turned out to be glycogen accu-

mulation (Fig 3C). Group 4 which was given sugar 

cane juice with Arsenic showed much preservation 

in liver architecture (Fig 2E). There was significant 

decrease in the percentage of inflammation (33.3%), 

pyknosis (22.2%), vacuolization (22.2%), conges-

tion (66.7%) and fibrosis (22.2%) as compared to 

group 2.  

Fig.1: Graph Showing Mean Values of Hepatocyte 

Size of Four Groups

Fig.2: Showing H & E. X400 slides from all four 

groups. A (group 1) is depicting normal polyhedral 

hepatocytes with portal triad containing hepatic 

artery HA, bile duct BD and portal vein PV. B & C 

X200 are slides from group 2, where B is showing 

distorted hepatic lobule and congestion with infla-

mmatory cells in the central vein CV, red arrows are 

showing vacuolization, C is giving the picture of 

fibrosis (arrows). D (group 3) is showing cytoplas-

mic vacuolization (arrows) which in PAS stain 

appeared to be glycogen accumulation. E (group 4) 

showing polyhedral hepatocytes with binucleation 

(arrows) in some areas.

Fig. 3: PAS stained slides from all four groups. A 

X200(group 1) is showing glycogen granules 
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(arrows) within the cytoplasm. B X200 (group 2) is 

showing cytoplasmic vacuolization(arrows) C X400 

(group 3) is depicting glycogen accumulation 

(arrows) in multiple areas with polyhedral hepato-

cytes. D X400 (group 4) preservation of liver archi-

tecture with glycogen accumulation (red arrows) is 

seen; arrows from above downwards show portal 

vein, hepatic artery and bile duct.

DISCUSSION

 Arsenic, a known hepatotoxic agent, damages 

not only liver but other organs as well. Its patho-

genesis is attributed to ROS (Reactive Oxygen 

Species). Contamination of Arsenic in drinking 

water has become a serious hazard. Many herbs and 

plants containing anti-oxidant properties have been 

tried against Arsenic toxicity but effectiveness of 

sugar cane juice against Arsenic had not been asse-

ssed yet. Therefore current study was planned to 

document efficacy of sugar cane juice against arse-

nic hepatotoxicity.

 To assess the general health of animals, their 

weight was recorded. Animals from all the groups 

showed gain in body weight but group 2 (Arsenic 

group) showed significantly less weight gain than 

the other three groups. The mean values of weight 

gain in group 4 (166.22±7.29) showed no statistical 

difference from values of control group (160.11± 

7.51) depicting their general status of well-being. 
11

This finding is concordant with Adil M et al (2015)  

who have documented similar findings in their work 

on Arsenic toxicity. Similarly, mean liver weight of 

group 2 was also significantly decreased as com-

pared to the other three groups. But in group 4 admi-

nistration of sugar cane juice prevented this decrea-

se, as also seen by Singh M et al (2018) in their 

review for hepatoprotective effect of herbalism 
16

against ethanol induced hepatotoxicity .

 In the present study RTWI of group 2 animals 

showed a significant decrease than control group and 

even in group 4 this pattern continued. This finding 

is contrary to the work done by Adil M et al (2015) 

who has documented a rise in the mean value of 

11RTWI in the Arsenic treated group . This contra-

diction might be due to the reason that the weight of 

liver varies in different stages of liver injury. Infla-

mmation, congestion and fatty change can lead to 

weight gain whereas fibrosis and necrosis might lead 

to decrease in weight. So a change in weight is an 

indicator for anything different going on from the 

control group at histological level. 

 To further augment the results, liver biomarkers 

ALT, AST, ALP and bilirubin levels were performed. 

The results showed elevated levels of these enzymes 

in group 2. Similar rise in these enzymes with arsenic 
17

was reported by Mohammadian M et al (2018),  
18 19Shafik NM et al (2016)  and Binu P et al (2018).  

Liver enzymes are a marker of hepatocyte function 

and integrity. Membrane damage leads to the leaka-

ge of these enzymes from the hepatocytes. Chandra-

kar V (2018) showed that by generating ROS, 

Arsenic causes lipid peroxidation of the hepatocyte 

membranes and hence levels of liver enzymes 
20elevate in serum . The sugar cane plus Arsenic 

group (group 4) also depicted elevated levels of 

these enzymes as compared to control group. But the 

rise in enzyme levels in this group was significantly 

lower than the Arsenic treated group. This finding is 

supported by the study of Jiménez-Arellanes et al 

(2016); they reported the same results with cane 
21

juice . A comment on the mechanism by which 

protection is afforded by sugar cane juice cannot be 

made as it was not in the scope of present study. Ji J et 

al (2019) showed that sugar cane juice possesses 

anti-oxidant activity due to its phenolic and flavo-

noids components. These anti-oxidants prevent the 

lipid peroxidation of membranes, maintaining the 
22

integrity of membranes.

 During histomorphometric analysis when mic-

rometry was performed, shrinkage of hepatocytes 

was noted in group 2. This finding is also reported by 
11

Adil M.et al (2015) . But this finding is contradic-
23tory to Uhunmwangho ES et al (2018),  who showed 

increase in the size of hepatocyte while working with 

a root extract against Arsenic. But this conflict might 

be because of the reason that their study duration was 
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only of nine days. In group 4, hepatocyte size was 

small as compared to control group but was signi-

ficantly greater than group 2, showing the protection 

offered by cane juice.

 The histological picture in group 2 showed 

destruction of liver tissue due to Arsenic. Inflamma-

tory cells were not only present in periportal areas 

but even infiltrated the parenchyma. Cytoplasmic 

changes were seen in the form of vacuolization and 

nuclear changes depicted as pyknosis. Congestion 

was seen in the form of engorgement of veins. In our 

study we even witnessed the fibrosis of liver tissue 

due to Arsenic. In group 4 the histological picture 

was over all better than group 2. The percentage of 

all these changes got significantly reduced with 

administration of cane juice along with Arsenic. Our 

findings of hepatic protection with sugar cane juice 
12are consistent with Khan SW et al (2015)  and 

21
Jiménez-Arellanes et al (2016)  who proved sugar 

cane juice as a hepatoprotective agent while study-

ing against anti-tubercular drugs.

 When tissues were stained with PAS stain, an 

interesting finding came out. The areas visible as 

vacuoles or spaces within the hepatocytes were PAS 

positive in animals of group 3 (sugar cane juice) and 

in some tissue preparations of group 4, confirming 

that these vacuoles were representing the glycogen 

stored within the hepatocyte whereas in group 2 

(arsenic) similar type of vacuoles turned out to be 

PAS negative, therefore these spaces were most 

likely due to fat accumulation. Possibility of any 

other reason for this observation still remains, as 

specific stains for confirmation were not a part of 

study design. 

CONCLUSION 
 Arsenic proved to be hepatotoxic when given at 
a dose of 5 mg/kg and sugar cane juice proved to be 
hepatoprotective when administered at a dose of 7.5 
ml/kg. The results of the study can offer cheap yet 
nutritious remedy against Arsenic toxicity.
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Consanguinity which is defined as the marriage 

of two persons with common ancestors, often 

has strong genetic association for offspring. Consan-

guinity exacerbates the primary genetic risk factors; 
1especially in the offspring of first cousins.  Conge-

nital Heart  Disease (CHD) is the most frequently 

observed congenital anomaly in the newborns with 
2an incidence of about 8 /1000 live births.  Male 

2,3
outnumbered Females with the ratio of 1.6:1.  

Acyanotic lesions are more frequent than Cyanotic 

lesions. Ventricular Septal Defect (VSD) is the most 

common (31%) followed by Patent Ductus Arte-

4riousus (16.3%) . FallotsTetrology is the most fre-
4

quent Cyanotic lesion (7.8%).  Consanguineous 

marriage have been linked with an increased risk of 
5various forms of inherited diseases . It was also 

determined that first level consanguinity was found 
6in 66% of cases of Congenital Heart Disease . Exis-

ting literature showed that there was significant 

comparison between controls and patients having 

Atrial Septal Defect (p=0.000) and Ventricular 
2Septal Defect (p=0.000).  There was also found 

significant odd ratio for first cousin marriage OR= 
24.76 with confidence interval (2.57-8.89).  The exact 

incidence and prevalence of Congenital Cardiac 
7

Disease is not known in our country.  Considering 

the increased consanguineous marriages in our 

country, the risk is certainly higher than other 
7

countries.

 The rationale of the study is to educate the 

masses about the association of Congenital Heart 

Diseases with consanguinity and to help them avoid 

cousin marriages, whenever possible.

Abstract

Objective: To determine the association of Consanguinity with Congenital Heart Diseases.

Methodology: This cases control study was done at department of Neonatology, The Children's Hospital and 
the Institute of Child Health, Lahore for six months. The Non-probability consecutive sampling technique 
was used to include patients. After taking informed consent from parents of neonates, their demographic 
information including name, age, sex, address, date of admission was recorded. History was taken and 
presence of consanguinity was labeled as per operational definition. Data analysis was done by SPSS version 
17. Association of the disease with Consanguinity was determined. Odd ratio was calculated for the 
comparison and the significance level was p<0.05.

Results: In our study the mean age of the children was 13.15±7.12 days. In this study 46.36% children were 
males and 53.64% children were females. The consanguinity was found in 63(57.3%) in which 41 were from 
case group and 22 were from control group causing the OR=4.39. This showed that there are 4 times greater 
risk of CHD in children whose parents have consanguinity.

Conclusion: There is significantly more risk of congenital Heart diseases with consanguinity.
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METHODOLOGY

 A Case control study was conducted in the 

department of Neonatology, The Children's Hospital 

and the Institute of Child Health, Lahore after taking 

approval from the ethical committee. The study was 
st th

done from 1  January 2018 to 30  June 2018. Sample 

size of 110 (55 in both groups) was calculated with 

80% Power of test and significance level was 1% and 

taking expected percentage of consanguinity (as per 

operational definition) in both groups that is 66.2 % 

in with Congenital Heart Disease group Vs 35.6 % in 

without Congenital Heart Disease group. We inclu-

ded patients 1-28 days old of both sexes. We defined 

our patients as Cases in whom there was presence of 

congenital heart disease. These were detected by 

Echocardiography performed in the first 28 days of 

life. Controls were healthy neonates without Conge-

nital Heart Disease. One hundred and ten patients 

(55 cases and 55 controls) who fulfilled the inclusion 

criteria were included in the study. After taking 

written consent from parents of neonates, their 

demographic information including name, age, sex, 

address, date of admission were recorded. History 

was taken and presence of consanguinity was identi-

fied as per operational definition.

 Data was analyzed by software Statistical 

Package for the Social Sciences (SPSS) version 24. 

Association of The disease with Consanguinity was 

determined. Odd ratio was calculated for the compa-

rison and the significance level was p<0.05.

RESULTS

 In our study total 110 children were enrolled. 

The mean age was 13.15±7.12 days with minimum 

and maximum days of 2 & 27 days respectively. 

Table.1

 In this study 46.36% children were males and 

53.64% children were females. The female to male 

ratio of the children was 1.15:1. Fig.1

 In our study the consanguinity was found in 

63(57.3%) patients and it was not found in 47(42.7 

%) patients. Table.2

 In our study the consanguinity was noted in 63 

children in which 41 were from case group and 22 

were from control group, similarly the consan-

guinity was not found in 47 children in which 14 

were from case group and 33 were from control 

group. Statistically there is 4 times greater risk of 

consanguinity was found in case group children as 

compared to control group children. i.e OR=4.39. 

Table.3 

Fig # 1: Frequency Distribution of Gender

DISCUSSION

 Previously many articles have been published 

which showed link between consanguineous marria-

Table 1:  Descriptive statistics of age (days)

Age (Days)

N 110

Mean 13.15

SD 7.12

Minimum 2.00

Maximum 27.00

Table 2:  Frequency distribution of consanguinity

Consanguinity

Frequency Percent
Valid 

Percent
Cumulative 

Percent

V
al

id

NO 47 42.7 42.7 42.7

YES 63 57.3 57.3 100.0

Total 110 100.0 100.0

Table 3:  Comparison of consanguinity in both 
study groups

Study group
Total

Case Control

Consanguinity
Yes 41 22 63

No 14 33 47

Total 55 55 110

Odd Ratio = 4.39 [95% CI; 1.951, 9.983]
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ge and increased incidence of congenital heart disea-

se. Ventricular septal defects and atrial septal defects 

were found to be the most commonly seen disorders. 

The demographic data are often not clear but in many 

studies the results suggest a link between consan-
8

guinity and congenital cardiac disease.  The consan-

guinity has strong association with many congenital 

malformations out of which congenital heart disease 

has been studied by several authors from high con-
9-11sanguinity rate countries.

 In our study the consanguinity with CHD was 

more common in females than to male children. 

According to our study in cases there is 4 times more 

risk of CHD disease than to control group. In this 

study the consanguinity was noted in 63 children in 

which 41 were from case group and 22 were from 

control group, similarly the consanguinity was not 

found in 47 children in which 14 were from case 

group and 33 were from control group. Highly signi-

ficant difference was noted between the study 

groups and consanguinity. i.e p-value=0.000. Some 

of the studies are discussed here supporting the 

results of our study as.
6

 A study by Zaid R, Al-ani  demonstrated in their 

study that the consanguinity is a proved  risk factor 

for congenital heart diseases. In this study cases were 

86, in 78% of cases consanguinity was found. Con-

sanguinity was seen in 43.3% in controls. Consan-

guinity was identified to be a well-documented risk 

factor. It was also observed that consanguinity 

affects the VSD and ASD more than TOF subtypes. 

Table 5: Frequency of cyanotic congenital heart diseases

Fre-
quency

Per-
cent

Valid 
Percent

Cumulative 
Percent

V
al

id

Cyanotic 
Congenital Heart 
Diseases (CCHD)

32 29.1 29.1 29.1

Tetrology of Fallots 
(TOF)

14 12.7 12.7 41.8

Transposition of 
Great Arteries 
(TGA)

4 3.6 3.6 45.5

Ebstein Anomaly 2 1.8 1.8 47.3

complex Congenital 
Heart Defects

1 .9 .9 48.2

Total Anamolous 
Pulmonary Venous 
Return (TAPVR)

2 1.8 1.8 50.0

No Congenital 
Heart Disease

55 50.0 50.0 100.0

Total 110 100.0 100.0

Table 4:  Frequency of acyanotic heart diseases

Fre-
quency

Per-
cent

Valid 
Percent

Cumulative 
Percent

V
al

id

Acyanotic Heart 
Disease (ACHD)

23 20.9 20.9 20.9

Ventricular Septal 
Defect (VSD)

19 17.3 17.3 38.2

Atrial Septal 
Defect (ASD)

7 6.4 6.4 44.5

Atrioventricular 
Septal Defect 
(AVSD)

3 2.7 2.7 47.3

Patent Ductus 
Arteriosus (PDA)

3 2.7 2.7 50.0

No Congenital 
Heart Disease

55 50.0 50.0 100.0

Total 110 100.0 100.0
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In addition it was also observed that the parental age 

and gender of infants were not risk factors. In 
12another article by Yuniset al.  analysis of subtypes of 

congenital cardiac diseases was done and VSD was 

found to be linked with first-cousin marriage.

 Numerous other studies demonstrated that the 

incidence of congenital heart disease (CHD) is 

higher in families with higher consanguinity. In a 

population with a higher birth rate, consanguinity 

may increase the underlying genetic risk factors, 

especially in the children of first cousins. It shows 

that in the genetic transmission of some cardiac 
13,14defects there may be a recessive component.  

Existing literature showed that there was significant 

comparison between controls and patients having 

Atrial Septal Defect (ASD) (p=0.000) and Ventri-
2cular Septal Defect (VSD) (p=0.000).  There was 

also found significant odd ratio for first cousin 

marriage OR= 4.76 with confidence interval (2.57-
28.89).

 Roodpeyma et al. [2002] carried out a study in 

which 346 cases of congenital heart disease (CHD) 

admitted to Taleghani Hospital, Tehran, Iran were 

enrolled. Same number of controls were also enro-

lled. The results of this study showed the presence of 

consanguinity in 22.0% of cases and in 19.1% of 

control. The results did not achieve statistical signifi-

cance at P < 0.05.15In South India, a study was done 
16

by Ramegowda and Ramachandra [2006].  They 

studied 144 cases of congenital heart disease registe-

red from three major hospitals. This study reco-

mmended evidence of transmission of CHDs via 

consanguinity.
17 Chehab et al. [2007]  conducted a study in 

Lebanon. In this study 1,585 cases of nonsyndromic 

CHD were enrolled. 1,979 controls without CHD 

from the same area were also enrolled. The results 

showed that consanguinity was present more in 

CHD cases versus controls.
18

 One more study by Nabulsiet al.  showed that 

in  first cousin marriages there is a significantly 

higher proportion of individuals with different types 

of CHD including aortic valvular defects, atrial 

septaldefects , ventricular septal defects , tetralogy 

of Fallot (TOF), and pulmonic stenosis. 
19

 Mohd Ashraf et al,  demonstrated in their study 

that the CHD is more common and severe in those  

children who are born  of consanguineous marriage, 

and CHD is more frequently seen in female  

children. 

CONCLUSION

 According to our study there is significantly 

more risk of congenital Heart diseases with consan-

guinity in cases than to controls groups. Our study 

also showed that the CHD due to consanguinity was 

more common in females than in male children. So 

our recommendation is to avoid cousin marriages 

whenever possible.
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Pregnancy is a challenge to all body organs. 

Similarly, pregnancy with cardiac disease is a 

challenge to obstetricians as well as to the patient. 

Breathlessness, pedal oedema and cardiac murmur 

are features of normal pregnancy as well as in 

cardiac disease; so it may cause difficulty in clinical 
1

diagnosis.  Prevalence of heart disease in pregnancy 
2 vary from 0.3-3.5% in various study.

 Pregnancy is associated with an increase in 

cardiac output. This increase in cardiac output is 

usually between 30-50%. Labour causes a further 

increase in cardiac output, which may cause an extra 
3burden on the already compromised heart.  Althou-

gh there is a lot of improvement in obstetrical and 

neonatal management recently, there is still high 

fetal and maternal morbidity and mortality. The 

actual risk depends on the type and severity of the 

cardiac disease, but it may cause 33% maternal 
4mortality.

 Pregnancy with cardiac disease may cause 

complications to both the mother and baby. The 

mother may suffer from pre-term labour, pre-
5

eclampsia, an increase in ICU admission and death.  

Similarly, the fetus may suffer from low birth 

weight, prematurity and perinatal mortality. Cardiac 

disease in pregnancy poses diagnostic and manage-

Abstract

Introduction: Incidence of cardiac diseases in pregnancy is increasing, partly due to better management of 
congenital heart diseases and partly due to early diagnosis of rheumatic heart disease. It is a great challenge 
for pregnant lady as well as for obstetrician. Cardiac disease in pregnant females may cause adverse 
outcomes both for mother as well as for baby.

Objective: To determine the fetomaternal outcome in pregnant females with cardiac disease.

Methodology: It is a descriptive cross-sectional study conducted between January 2020 to November 2020 
in Services hospital Lahore. Non-probability purposive sampling technique was used. Data from patients 
fulfilling the inclusion criteria was recorded in preformed proforma. We noted the following variables for 
maternal outcome i.e. ICU admission, mortality and mode of delivery. For fetal outcome we measured 
prematurity, birth weight and perinatal mortality. 

Results: A total of 48 women were enrolled in the study, out of which 32 (66%) of the patients were 
multigravida and 16 (34%) were primigravida. The mean age of the patients was 28.7 years± + 5. 001. Most 
common cardiac disease was Rheumatic Heart Disease, i.e., 38 (79%), while the second most common was 
congenital heart disease with a total of 4 (8%) patients. Out of 48 patients 16 required ICU admission, 11 were 
discharged after treatment and 5 patients expired in ICU. In fetal outcome, preterm babies were 25 (52%), 
while term babies were 23 (48%). A total of seven (14.6%) babies were of low birth weight and 41 (85.4%) 
were of normal birth weight.

Conclusion: Cardiac disease in pregnancy causes many fetomaternal complications so mass level 
campaigns are required to encourage supervised pregnancy. 

Keywords: Cardiac disease in pregnancy, complication, fetomaternal outcome. 
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6 
ment challenges.  The  objective  of  the  study  to 

determine the fetomaternal outcome in preg-nant 

females with cardiac disease.

METHODOLOGY 

 It was a descriptive cross-sectional study con-

ducted between January 2020 to November 2020. 

This study was conducted at the Services Hospital 

Lahore. A non-probability purposive sampling tech-

nique was used. All the pregnant females with car-

diac disease diagnosed by echocardiography, ECG 

and enzyme assays were included in the study. All 

the patients having other co-morbidities like chronic 

renal failure, diabetes mellitus and chronic liver 

disease were excluded from the study. Patients fulfi-

lling the inclusion and exclusion criteria were enro-

lled in the study after informed consent. After admi-

ssion, patients were examined daily for cardiac 

status as well as for the fetal wellbeing. 

 All the information was recorded in a pre-

designed proforma.We noted the following variables 

for maternal outcome i.e. ICU admission, mortality 

and mode of delivery. For fetal outcome we measu-

red prematurity, birth weight, intrauterine death and 

perinatal mortality. 

 Patients were assessed for the mode of delivery 

by the consultant obstetrician in liaison with the 

cardiologist. Patients were planned for a spontaneous 

vaginal delivery if not having any contraindications 

for it. Patients in whom there was any indication of 

caesarean section were scheduled for operative deli-

very. Medical management, as advised by cardio-

logist was continued accordingly. 

RESULTS 

 A total of 48 women were enrolled in the study. 

The mean age of the patients was 28.7 years± 5.001. 

A total of 32 (66%) of the patients were multigravida 

and 16 (34%) were primigravida. Further distribu-

tion is explained in figure 1. 

 The most common cardiac disease was Rheu-

matic Heart Disease, i.e., 38 (79%), while the second 

most common was congenital heart disease with a 

total of 4 (8%) patients. Other diseases like Dilated 

Cardiomyopathy, Peripartum Cardiomyopathy and 

Ischemic Heart Disease were present in 3 (6%), 

2(4.1%) and 1(2%) patients, respectively. Further 

distribution is explained in figure 2. 

Fig. 1: Gravdidity in Patients

 The ejection fraction was normal in majority of 

patients, i.e., 34 (70%), mild dysfunction (40-49% 

ejection fraction) was observed in 5(10.4%), mode-

rate dysfunction (30-39%) was observed in 6 (12.5 

%) and severe dysfunction was seen in 3 (6.2%) of 

the patients.  

 A total of 07 (14.5%) patients expired during 

the peripartum period. Majority of the patients were 

delivered by Lower Segment Caesarean Section, i.e., 

32 (66.7%). Details of maternal outcome are given in 

Table 1. 

Table 1:  Maternal Outcome in Pregnant Cardiac 
Patients

Maternal outcome n (%)

Mode of 

delivery

Spontaneous Vaginal Delivery 16 (33.3%)

Lower Segment Caesarean Section 32 (66.7%)

Mortality
Expired after ICU admission 5 (10.4%)

Expired during surgery 2 (4.2%)

ICU 

Admission

Successfully discharged after treatment 11 (22.9%)

Expired in ICU 5 (10.4%)
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 A total of 46 (96%) babies remained alive while 

two (4%) babies were expired. Preterm babies were 

25 (52%), while term babies were 23 (48%). A total 

of seven (14.6%) were low birth weight and 41 

(85.4%) were of normal birth weight. The mean birth 

weight of the children was 2.84 Kg ± 0.53. (Figure 3)

Figure 3: Fetal Outcome in Cardiac Patients. 

Note:- Red area in the figure indicate percentage of 

term alive babies (48%).

DISCUSSION 

 Pregnancy is known to affect hemodynamic 

and cardiovascular functions. Pre-existing heart 

disease increases the risk of complications. Our 

study revealed that approximately 15% of women 

and 4% of babies were expired. This is different from 

other studies conducted by Gahlot K et al. and 

Pakdey K et al.; their study's mortality rate was 8% 
7,8and 5.6%, respectively.  This number may be high 

due to unsupervised pregnancies as the prevalence of 
9 

un-booked patients is about 42% in Pakistan.

 In our study, Rheumatic Heart Disease (RHD) 

was the most common cause of heart disease, follo-

wed by dilated cardiomyopathy, while only one 

patient had ischemic heart disease. RHD was also the 

leading cause reported by other studies of South 

Asia.(7,8) The higher incidence of RHD may be 

attributed to the inappropriate treatment of Strepto-

coccal infection in childhood. 

 On the other hand incidence of Ischemic Heart 

Diseases is increasing in developed countries. Few 

recent studies have reported a figure of 4%, which is 
10

higher than our study results.  The rate of LSCS was 

higher in our study to be 67%, which is higher than 
7,9

studies.  The higher incidence of mortality may be 

attributed to the fact that there are many 

unsupervised un-booked pregnancies, which leads 

to delayed diagnosis and in appropriate management 

of potential risks at earlier stage. 

 A total of 52% of the babies were delivered 

preterm and 48% were term babies. The present 

study also showed a 10% mortality rate in neonates 

and 33% admission in ICU, comparable with other 
7,9studies of this region.

CONCLUSION

 Pregnancy in cardiac patients can cause comp-

lications and lead to mortality, not only for mothers 

but also for babies. As in our cohort Rheumatic heart 

disease is the most common cardiac disease so trai-

ning and awareness of General Physicians, Paedia-

tricians and the public is required to prevent it. Simi-

larly, mass level campaign for the need of supervised 

pregnancies is also a very relevant suggestion. 
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CONCEPT OF CONFOUNDING

 Confounding is one of the three major types of 

bias in statistical work (the other two being selection 

bias and information bias). In statistical studies, any 

factor that affects the effect of independent variable 

on a dependent variable such that final results do not 
6

depict the actual relationship between the variables,  

is considered a confounder (also referred to as con-
1

founding variable/factor, lurking variable), . The 

same can be taken for epidemiological studies invol-

ving exposure (independent variable) and its out-

come (dependent variable). The confounders depict 

such correlations which actually don’t even exist. In 

other words we can say that confounder is a variable, 

in addition to the independent variable, that affects 

the dependent variable. Thus they can ruin an expe-

rimental study by changing the results, if one does 

not take into account that which confounding varia-

bles might be present and what effects they might 

have on the dependent and independent variables, 
2

before designing an experiment.

FROM WHERE A CONFOUNDER CAN ARISE 

IN HEALTHCARE SERVICES?

 Several factors, on various levels, can be a 

source of confounding in healthcare systems. Which 

intervention is to be used in a particular patient is 

determined by the various factors at level of the 
7system, physician and the patient him/herself.  To 

give an example, the physician may base his decision 

of treatment upon the severity of the disease, his past 

experience about an intervention and its prognosis or 

on his assessment of the patient’s inclination to cling 

to the prescribed therapeutic measure. Patient’s 

factors may include their cultural and ethical beliefs 

regarding the disease, their trust on the physician and 

their monetary conditions. These factors blend in a 

unique and complex way to affect the outcome of a 

healthcare service as a whole. In most of the studies 

based on healthcare utilization database, such poten-

tial confounders are either not properly measured or 

are unclear, making the relationship between the 

exposure and the outcome shown by the study, less 

reliable.

HOW A CONFOUNDER CAN BE IDENTIFIED?

 In a study, a confounder can be identified by the 

following general characters (Fig 1):

1) It is associated with the independent variable 

(exposure) being studied. In other words, it 

should be a factor that is not equally distributed 

among the subject groups and on the basis of 

which subjects can be differentiated from each 
5other.

2) In the absence of the independent variable a true 

confounder can predict the outcome
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3) A factor intermediate between the independent 

and dependent variable cannot be a confounder

Fig 1: Properties of a Confounder

UNDERSTANDING THROUGH EXAMPLES

1) In a hypothetical experiment we tried to com-

pare the effect of drug A, used in more severe 

form of a disease, with that of drug B used in 

less severe variant of the same disease and 

found that drug B depicted better control of the 

disease. In the given condition the severity of 

the disease being studied will act as a confoun-

der, which if not assessed while plotting the 

experimental design, can drastically affect the 

results. Since the severity range of the disease 

under study was not the same for the drugs A 

and B, the basis for their comparison can’t be 

the same and therefore the results won’t show 

the actual relation between the exposure (the 

drug) and the outcome (disease management)
2) In a study we try to find out whether utilization 

of caffeine before a test helps the students per-
form better in their exam as compared to non-
caffeine users. The results showed that students 
who consumed caffeine before their test per-
formed far better than those who didn’t take 
caffeine. This type of experimental design is 
poor since it does not exclude the effects of 
confounders in the study. There might be a 
possibility that the students whose performance 
was poor did not have adequate sleep the night 
before the test or probably their level of prepa-
ration was not up to the mark. So these factors 
can act as confounders here. 

DEALING WITH CONFOUNDING BIAS
 The effect of confounders on the variables can 
be reduced by taking following measures:
1) Identifying, measuring and reporting all the 

potential confounding variables in the study

2) Including only the subjects with same potential 

confounders (for example, age, weight, comor-

bidities) so that their net effect on the end result 

is minimal

3) Random sampling

4) Introducing control groups/variables

5) Within subject design of the study

6) Obtaining an “adjusted” estimate

 An “adjusted” estimate means the effect of the 

exposure on the outcome when the effects of con-

founder have been withdrawn. On the other hand, a 

“crude” estimate includes the confounder influence 

as well. The magnitude of the influence of a con-

founder on the mutual relation of the exposure (inde-

pendent variable) and the outcome (dependent varia-

ble) can be assessed by the difference between the 

crude and adjusted estimate (which, if >10%, dec-

lares the adjusted effect to be more reliable than the 
4

crude one).
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