
Hepatitis C has evolved to become a pandemic 

globally, equally affecting Pakistan as well. 

According to one WHO report the estimated prevalence 

of chronic hepatitis C is 1% worldwide (71 million 

1
people).  Using the data published between 2010-2015 a 

systematic review revealed that the seroprevalence 

of hepatitis C infection among adult Pakistanis was 

6.8% while an estimated 6% of the population had an 
2active infection.  To add more, approximately 399,000 

3
people die each year due to this chronic disease.

 The Hepatitis C virus not only affects the liver but 

also produces extrahepatic autoimmune conditions 

and conditions of skin , blood and kidneys as well. To 

this date at least 30 different conditions have been 
4

found to be linked with chronic hepatitis C infection.  

For many of them clear association has been established 

however for the others a shred of good quality evidence 

needs to be found.  Hence, in the present study we aim 
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to assess the frequency of one such condition i.e. meta-

bolic syndrome as the extrahepatic manifestation, not 

thoroughly studied.

 A Patient is labeled as having metabolic syndrome 

if he/ she has any THREE OR MORE of the following 

features according to the WHO criteria i.e. Fasting 

Plasma glucose level of >110 mg/dl, Serum triglyceride 

level of > 150 mg/dl or on the triglyceride-lowering 

drug, serum high-density lipoprotein levels of < 40 

mg/dl in males and < 50 mg/dl in females or on a cho-

lesterol-lowering drug, Blood pressure > 130/85 mm 

of Hg and Central obesity: waist >102 cm in men and 

>88 cm in women.

 Past literature suggests that there is a close 
5relationship between the two conditions.  It has been 

suggested that Hepatitis C infection affects the liver 

in a way that results in fatty liver and steatosis which 
6are one of the features of metabolic syndrome.  Each 

specific component of the metabolic syndrome itself 

is a mortality predictor independently among patients 

dealing with chronic liver disease, including indivi-
7

duals with an HCV.  However, none of these studies 

have evaluated the role of age, gender, or duration of 

hepatitis C moreover recent data is missing for our 

population i.e. Pakistan, hence we aim to assess the 

frequency of metabolic syndrome among hepatitis C 

patients presenting at tertiary care hospitals.

METHODS

 This descriptive cross-sectional study was conduc-

ted at Sheikh Zayed Hospital Lahore during a period 

of 6 months from 01.08.2019 to 02.01.2020. Non-

probability consecutive sampling was used to select 

110 patients of hepatitis C presenting to the Outpatient 

Medicine Department of Sheikh Zayed Hospital Lahore 

and this sample size was calculated with a 95% confi-

dence level while keeping the margin of error at 8 % 

and taking expected frequency of 21.6%. All naïve 

patients with hepatitis C determined on history and 

lab investigations, of either gender, aged 15 to 65 years 

were included while all those hepatitis C patients 

already taking anti-HCV treatment or patients suffering 

from chronic kidney disease, decompensated liver 

disease, SLE, or ischemic heart disease as well as hepa-

titis C patients co-infected with hepatitis B as deter-

mined on medical record and laboratory investigations 

were excluded from the study. Informed consent was 

taken from the participants who fulfilled selection 

criteria and Information regarding demographic profile 

was recorded in the proforma. Blood pressure was 

obtained from the brachial artery in the sitting position, 

two readings 20 minutes apart were taken and mean 

systolic and diastolic reading was taken as the average 

of two. Central obesity was measured midway at the 

level of umbilicus by taking waist circumference at 

the end of full expiration measured in centimeters. 

Over-night fasting was ensured and early morning 

fasting blood sample of about 5 ml was taken by veni-

puncture using aseptic technique for measurement of 

serum triglyceride, serum HDL cholesterol and serum 

fasting blood sugar by the phlebotomist. The sample 

was sent in a serum vial to the pathology laboratory 

of the hospital and results were collected the next day 

by the researcher. Metabolic syndrome was labeled 

as per operational definition of WHO. All information 

regarding the study was recorded in the proforma. 

Confidentiality of the data was ensured. SPSS 22.0 

was used to analyze the data and  chi-square test was 

applied to check statistical significance using p value 

< 0.05 as significant.

RESULTS

 Among 110 patients of hepatitis C included in the 

study, majority 60 (54.5%) of them were male while 

the mean age of all the participants were 41.06 ± 

14.78 years which ranged from 15 to 65 years. The 

average duration of having hepatitis C was 6.76 ± 3.27 

months.

 Analysis also revealed that metabolic syndrome 

was found in one third i.e. 35 (31.8%) of the participants 

among which 19 (54%) were males while 16 (46%) 

were females. Metabolic syndrome was more common 

in patients 40 years of age or above 18 (51.4%). When 

data was stratified for gender, age and duration of the 

disease it was found that Metabolic syndrome was not 

significantly associated with age (p-value = 0.955), 



gender (p-value = 0.970) or duration of hepatitis C 

(p-value = 0.125).

DISCUSSION

 The aim of this cross-sectional study was to assess 

the frequency of metabolic syndrome among the patients 

suffering from Hepatitis C, presenting at a tertiary care 

hospital. We enrolled 110 hepatitis C patients and the 

frequency of metabolic syndrome was assessed among 

them. Analysis revealed that roughly one-third (31.8%) 

of hepatitis C patients suffer from Metabolic syndrome 

and its presence is not related to gender, age, or duration 

of hepatitis C disease.

 The findings of our study are consistent with a 

study that revealed the prevalence of metabolic syndrome 

in chronic HCV patients to be 37.9%, similarly, it also 

revealed that the co-existence of metabolic syndrome 

with hepatitis C was common in old age groups as 

revealed by our study. However, analysis regarding 

gender, revealed that the metabolic syndrome was 

more prevalent among females as compared to males 
8

(43.9 vs. 28.8%, P=0.005).

 Another piece of existing literature also shows 

that Metabolic syndrome is significantly associated 

with HCV infection with an interaction of age. Meta-

bolic syndrome was found to be significantly associated 

with HCV among non-obese and younger adults of 

age less than 60 years (PR 1.67, 95% CI 1.21–2.30, 

p = 0.002). Frequent presence of metabolic syndrome 
9

in young age groups.

 Despite similarities of results with existing litera-

ture, our study highlights some limitations that accounts 

for differences stated above. This includes relatively 

small sample size and limited population diversity 

that limits the study of other variables affecting the 

outcome when generalized to a larger target population 

i.e. external validity of the study. Moreover, reliance 

on a single center for data collection, as well as cross-

sectional design, may introduce biases inherent to such 

approaches.

 Nonetheless, our study possesses several note-

worthy strengths that deserve recognition. Firstly, 

despite not having a large representative sample size, 

our study effectively utilizes the data to draw relevant 

meaningful conclusions demonstrating the study s cost-

effectiveness. Furthermore, cross-sectional design 

although limited in obtaining causal relationship allows 

for a snapshot of data at a specific time which helps 

capture broad overview and provide base for further 

evidence exploration.  Thus, such strengths and 

limitations remind us to interpret the findings in their 

light and also emphasize the need for further research 

with larger, more diverse samples preferably through 

multi-center approach and analytical study designs to 

enhance the generaliz-ability of our conclusion as 

well as to provide solid evidence to improve our 

management skills and prac-tices.

CONCLUSION

 Metabolic syndrome affects 1 in every 3 patients 

of Hepatitis C presenting to the tertiary care hospital. 

Hence screening for metabolic syndrome must be per-

formed among all patients suffering from hepatitis C 

from an early disease period and all such patients must 

be educated regarding prevention and control of this 

syndrome.

Table 1: Characteristics of Participants   

Characteristics (n=110) f (%)

Gender
Male 60 (54.5%)

Female 50 (45.5%)

Metabolic syndrome
Present 35 (31.8%)

Absent 75 (68.2%)

(n=110) mean ± SD

Age (years) 41.1 ± 14.8

Duration of hepatitis C (months) 6.76 ± 3.3
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Table 2: Metabolic Syndrome and Socio-Demography

Characteristics

(n=110)

Metabolic 
syndrome total

p-
value

yes no

Gender

Male 19 41 60

0.970Female 16 34 50

Age (year) <40 17 36 53

0.955≥40 18 39 57

Duration of 
Hepatitis C 
(months)

< 6 18 27 45

0.125> 6 17 48 65

Total 35 75 110
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