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Abstract 

Background:  While patients with liver disease are 

known to have a higher prevalence of glucose intolera-

nce, preliminary studies suggest that hepatitis C virus 

(HCV) infection may be an additional risk factor for 

the development of diabetes mellitus (DM). 

Objective:  The presented study was aimed to study 

and determine a relationship between the relative pro-

portions of Diabetes Mellitus in patients suffering 

from HCV infection. 

Study Design:  This cross sectional study. 

Study Settings:  Patients were registered from outdoor 

as well as indoor departments of different teaching 

hospitals (Services hospital Lahore and medical depar- 

tments in Jinnah hospital, Mayo hospital, Sir Ganga 
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Ram hospital) in Lahore, Pakistan. 

Methods:  This cross sectional study was comprised 

of age and sex matched 258 patients of viral hepatitis 

B infection and viral hepatitis C infection, conducted 

at Hepatitis Clinic Services Hospital, affiliated with 

Post Graduate Medical Institute, Lahore. Diagnosis of 

HBV was made with evidence of hepatitis B surface 

antigen, HCV infection was diagnosed if patient was 

sero positive for anti HCV (ELISA methods) and 

HCV – RNA (By PCR). Diabetes Mellitus was diag-

nosed after fulfilling the “American Diabetic Associ-

ation Criteria”, from November, 2000 to September, 

2002. 

Results:  A total of 318 patients were registered, out 

of which 258 cases fulfilled the inclusion criteria, 164 

hepatitis C infected and 94 hepatitis B infected cases, 

16.46% hepatitis C infected cases were diagnosed as 

diabetics while 4.25% hepatitis B infected cases were 

diagnosed as diabetics. 

Conclusion:  This study concludes that there is high 

Association and relationship of Diabetes Mellitus with 

Hepatitis C virus infection as compared with Hepatitis 

B virus infection. 

Key words:  Hepatitis B, Hepatitis C, diabetes Melli-

tus. 

 
 

Introduction 

Hepatitis C virus (HCV) is a blood borne virus.1 It has 

been agreed that (HCV) is a major cause of acute and 

chronic liver disease worldwide.2 Chronic infection 

with this virus often leads to chronic liver disease3 
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including cirrhosis and hepatocellular carcinoma.4 

Because the relative importance of various modes of 

transmission of this virus differ from region to region, 

the choice of specific prevention and control strategies 

depends primarily on the epidemiology of infection in 

a particular country.5,6 Almost four percent population 

has become HCV carrier in Pakistan.7 Direct percuta-

neous exposure is the main route of HCV transmis-

sion.8 Diagnosis of infection is made by HCV antibody 

testing or direct detection of HCV RNA in serum.9,10 

Observations suggest that viral, genetic or other envi-

ronmental factors can be responsible for the reported 

high frequency of systemic complications associated 

with chronic hepatitis C virus infection.11,12 

 Risk factors for hepatitis C infection are Exposure 

to blood and body fluids through infectious syringes, 

razors, tooth brushes, hair combs, having a blood tran-

sfusion or organ transplant, intravenous drug abuse or 

sharing cocaine straws, tattooing or body piercing, sur-

gical and dental procedures, and sexual activity with 

multiple partners.13,14 Hepatitis C virus infection is res-

ponsible for most cases of chronic viral hepatitis in 

United States15 and is the major reason for liver trans-

plantation.9,16 Hepatitis C virus infection is again one 

of the major causes of chronic liver disease in Pakistan 

and there is still a need to study the various dimens-

ions of the problem in depth.17 

 While patients with liver disease are known to 

have a higher prevalence of glucose intolerance,18 pre-

liminary studies suggest that hepatitis C virus (HCV) 

infection may be an additional risk factor for the deve-

lopment of diabetes mellitus.19,20 It has been observed 

that patients with chronic hepatitis C in Egypt are three 

times more likely to develop DM than HCV seronega-

tive patients.21 Pancreatic beta cells can be an extra he-

patic target of HCV22 and diabetes mellitus (DM) can 

be associated with hepatitis C virus (HCV) infect-

ion.23,24 A study of high prevalence of diabetes melli-

tus among adult -thalassaemic patients with chronic 

hepatitis C concluded that the frequency of diabetes in 

adult thalassaemic patients is significantly increased 

by HCV infection even in the absence of cirrhosis.25 

Another study conducted in Pakistan of HCV viraemia 

in clinical and biochemical perspective found that 

HCV viraemic persons had increased association with 

chronic renal failure and diabetes mellitus.17 However, 

Mangia et al in 1998 sought to verify the association 

between DM and liver disease of different etiology, 

stage and severity in a prospective study including 

gender – and age – matched controls. They concluded 

that the prevalence of DM was not different among 

patients with HCV infection, hepatitis B virus (HBV) 

infection or alcoholic abuse. Their findings disprove 

HCV infection as a trigger factor for DM.26,27 

 A number of viruses can damage B – cells in vitro 

or in experimental animals and have been implicated 

in some cases of diabetes mellitus in humans.28 These 

include mumps, coxsackie B,29 rubella,30 and cytome-

galovirus (CMV).31 Involvement of viruses in causing 

diabetes mellitus is suggested by epidemiological evi-

dence, by the isolation of viruses from the pancreas 

and other tissues of a few diabetic patients, and by the 

ability of certain viruses to induce diabetes in ani-

mals.32 Viruses may damage B cells by direct invasion 

or by triggering an autoimmune response; they may 

also persist within B cells causing long – term inter-

ference with their metabolic and secretory functions.33 

Mumps virus can cause acute pancreatitis sometimes 

with hyperglycemia but serological and epidemiolo-

gical evidence implicating mumps infection in diabe-

tes mellitus patients is equivocal.34 Intrauterine Rube-

lla infection is definitely associated with subsequent 

development of diabetes mellitus,35 the virus may per-

sist within T cells and predispose to autoimmune dise-

ase.36 Postnatal rubella can stimulate islet cell and in-

sulin autoantibody formation.37 Coxsackie B viruses 

(especially B4) can cause acute pancreatitis and B cell 

destruction in man, although usually tropic for pancre-

atic exocrine tissue, certain strains become able to in-

vade B cells.38 Some serological studies suggest expo-

sure to the Coxsackie B virus in newly diagnosed dia-

betic patients.39 Coxsackie B viruses have been isola-

ted from acute cases of diabetes mellitus and some of 

these are diabetogenic in animals.40 Other viruses imp-

licated in human diabetes mellitus include echoviruses, 

cytomegalovirus and herpes viruses. Viruses which 

can induce diabetes like conditions in experimental 

animals include encephalomyocarditis virus, Coxsa-

ckie B and rubella.32 

 The present study is aimed to determine the asso-

ciation of diabetes mellitus in patients with HCV infe-

ction and comparing the same with hepatitis B virus 

(HBV) infected patients. 

 

 

Patients and Methods 

This cross sectional study comprised of 258 patients of 

viral hepatitis (94 cases of hepatitis B virus infection 

and 164 cases of hepatitis C virus infection) with appr-

opriate viral hepatitis markers. Patients were registered 

from out door as well as indoor departments of differ-
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Table 1: Age and Sex Distribution of Patients Included in Research Data. 
 

Age Group 

n = 258 

Hepatitis B (n = 94) 
Total 

Hepatitis C (n = 164) 
Total 

Total No. of 

Patients 

Evaluated Female Male Female Male 

16-25 3 (4.76%) 36 (57.14%) 39 (61.90%) 3 (4.76%) 21 (33.33%) 24 (38.09%) 63 (100%) 

26-35 7 (8.33%) 20 (23.80%) 27 (32.14%) 9 (10.71%) 48 (57.14%) 57 (67.85%) 84 (100%) 

36-45 5 7.93%) 13 (20.63%) 18 (28.57%) 15 (23.80%) 30 (47.61%) 45 (71.42%) 63 (100%) 

46-55 4 (12.5%) 5 (15.62%) 9 (28.12%) 15 (46.87%) 8 (25%) 23 (71.87%) 32 (100%) 

56-65 0 0 0 10 (83.33%) 2 (16.66%) 12 (100%) 12 (100%) 

66-75 0 1 1 (25%) 2 (50%) 1 (25%) 3 (75%) 4 (100%) 

Total 19 (7.36%) 75 (29.06%) 94 (36.43%) 54 (20.93%) 110 (42.63%) 164 (63.56%) 258 (100%) 

 

 
rent teaching hospitals (Services hospital Lahore and 

medical departments in Jinnah hospital, Mayo hos-

pital, Sir Ganga Ram hospital) in Lahore, Pakistan. A 

comprehensive proforma was prepared. After the viral 

hepatitis serology, blood sugar fasting was performed. 

All hepatitis B & C patients were evaluated for diabe-

tes mellitus and only those fulfilling the diabetic inclu-

sion criteria (mentioned below) were labeled as diabe-

tics. Both IDDM and NIDDM patients were included. 

 
Inclusion Criteria 

A diagnosis of HBV infection was made if patient had 

evidence of hepatitis B surface antigen by Elisa (bio-

elisa HBsAg colour kit, made in Spain). HCV infect-

ion was diagnosed if patient was seropositive for anti-

HCV by Elisa (bioelisa third generation ELISA test 

for detection of antibodies to HCV in human serum or 

plasma, made in Spain) and HCV – RNA by PCR 

(RNA Isolation Kit by Gentra systems, made in USA). 

Patient was assigned a diagnosis of   diabetes mellitus 

if his fasting blood sugar was equal to or greater than 

126 mg / dl (American Diabetic Association Criteria) 

on two different occasions.41 

 
Exclusion Criteria 

Pregnant females (H/O amenorrhea +ve) to exclude 

patients suffering from gestational diabetes. Patients 

on Total parenteral nutrition (History). Patients on 

Corticosteroids or Hydrochlorthiazide therapy (His-

tory). Patients simultaneously suffering from HCV and 

HBV infection (Viral markers). 

Statistical Analysis 

Statistical analysis was made with the help of com-

puter based programs for data collection and evaluat-

ion of results. Chi Square test was applied to calculate 

the significance of results. 

 

 

Results 

Total number of patients included in the research was 

258, out of these patients 94 patients were suffering 

from hepatitis B virus infection, while 164 patients 

were suffering from hepatitis C virus infection .In age 

group 16 – 25 years total patients presented were 63. 

Out of these 63 patients, 39(3 females and 36 males) 

patients were suffering from hepatitis B virus infection 

and 24 (3 females and 21 males) patients were suffer-

ing from hepatitis C virus infection. Number of 39 

hepatitis B virus infected patients made the 61.90 % of 

patients in this age group with 3 females 4.76 %, 36 

males 57.14%. In this age group number of 24 for 

hepatitis C virus infected patients was 38.09 %, with 3 

females 4.76% and 21 males 33.33%. In age group 

26 – 35 total number of patients presented were 84. 

Out of these 27 (32.14 %) patients were suffering from 

HBV infection and 57 (67.85%) patients were suffer-

ing from HCV infection. In HBV infected patients 7 

(8.33%) were females and 20 (23.80%) were males. In 

HCV infected patients 9 (10.71%) were females and 

48 (57.14%) were males. In age group 36 – 45 total 

number of patients were 63, HBV infected 18 

(28.57%) and HCV infected 45 (71.42%) patients. In 

HBV infected patients 5 (7.93%) were females and 13 

(20.63%) were males, while in HCV infected patients 
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15 (23.80%) were females 

and 30 (47.61%) were males. 

In age group 46 – 55 there 

was a total of 32 patients, 

HBV infected 9 (28.12%) and 

HCV infected 23 (71.87%) 

patients. In HBV infected 4 

(12.5%) patients were fema-

les and 5 (15.62%) patients 

were males. In HCV infected 

patients 15 (46.87%) patients 

were females and 8 (25%) 

patients were males. 

 A total number of 4 HBV 

infected patients were also su-

ffering from diabetes mellitus 

when 94 HBV infected pati- 

 

Table 2: Age and Sex Distribution of Patients with Hepatitis B Virus Infection and 

Diabetes Mellitus. 
 

Age Group 

n = 4 

No. of (HBV Infected 

+ Diabetic) Females 

No. of (HBV Infected 

+ Diabetic) Males 

Total HBV Infected 

+ Diabetic Patients 

16 – 25 0 0 0 

26 – 35 1 (100%) 0 1 (100%) 

36 – 45 1 (50%) 1 (50%) 2 (100%) 

46 – 55 0 1 (100%) 1 (100%) 

56 – 65 0 0 0 

66 – 75 0 0 0 

Total   2 (50%) 2 (50%) 4 (100%) 

 

 

ents were evaluated for diabetes mellitus (Table 2). 

Age group of 16 – 25 had no patients suffering from 

both HBV infection and diabetes mellitus at the 

same time. Age group 26 – 35 had just 1 (100%) 

female who was suffering from HBV infection and 

diabetes mellitus. Age group 36 – 45 had 1 (50%) 

female and 1 (50%) male suffering from HBV infe-

ction and diabetes mellitus simultaneously. Age gro-

up 46 – 55 had just 1 (100%) male suffering from

Table 3: 
 

 
HBV Infected 

+ Diabetic 

HBV Infected 

without Diabetes 
Total 

Females  2 (10.53%) 17 (89.47%) 19 (100%) 

Males  2 (2.67%) 73 (97.33% 75 (100%) 

Total  4 (4.26%) 90 (95.74%) 94 (100%) 

 

HBV infection and diabetes 

mellitus. 

 Fisher’s Exact test was 

applied to determine the as-

sociation of sex for patients 

suffering from HBV infect-

ion and diabetes mellitus 

(Table 3). Out of 19 HBV 

infected females 2 (10.53%) 

females were also suffering 

from diabetes mellitus while 

17 (89.47 %) females were 

not suffering from diabetes 

mellitus, and out of 75 HBV 

infected males 2 (2.67%) 

males were also suffering 

from diabetes mellitus while 

73 (97.33%) males were not 

suffering from diabetes mel- 

 

 
Table 4: Age and Sex Distribution of Patients with Hepatitis C Virus Infection and 

Diabe-tes Mellitus. 
 

Age Group 

n = 27 

No. of(HCV infected 

+ diabetic) Females 

No. of (HCV infected 

+ diabetic) males 

Total HCV infected + 

diabetic patients 100% 

16 – 25 0 2 (100%) 2 

26 – 35 1 (50%) 1 (50%) 2 

36 – 45 1 (16.67%) 5 (83.33%) 6 

46 – 55 1 (25%) 3 (75%) 4 

56 – 65 9 (90%) 1 (10%) 10 

66 – 75 1 (33.4%) 2 (66.6%) 3 

Total   13 (48.15%) 14 (51.85%) 27 (100%) 

 

 

litus. Out of a total of 94 HBV infected patients a total 

of 4 (4.26%) HBV infected patients were also suffer-

ing from diabetes mellitus, while a total of 90 

(95.74%) HBV infected patients were not suffering 

from diabetes mellitus. After the application of Fis-

her’s Exact test, determined P value is 0.181, Since p > 

0.05, there is no association of sex for patients suf-

fering from HBV infection and diabetes mellitus. Now 

added these two p values 0.156 + 0.421 = 0.577. For a 

two tailed test multiplied it with 2. This gave a p = 

0.181. Since p > 0.05, so there was no association of 

sex for patients suffering from HBV infection and
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diabetes mellitus. 

 A total number of 27 HCV infected patients 

were also suffering from diabetes mellitus when 

164 HCV infected patients were evaluated for dia-

betes mellitus (Table 4, Figure1, 2, 3). Age group 

16 – 25 had 2 patients of HCV infection who were 

also suffering from diabetes mellitus. Both these 2 

(100%) patients were male in sex and no female in 

this age group of HCV infected patients was suf-

fering from diabetes mellitus. Age group 26 – 35 

had 2 patients of HCV infection who were also 

 

Table 5: Total number of patients with hepatitis C virus infec-

tion and diabetes mellitus. 
 

 
HCV Infected 

Diabetics 

HCV Infected 

Non-Diabetics 
Total 

Females 13 (24.08%)   41 (75.92%)   54 (100%) 

Males 14 (12.73%)   96 (87.27%) 110 (100%) 

Total 27 (16.47%) 137 (83.53%) 164 (100%) 
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Figure 1: Age and Sex Distribution of Patients with Hepa-

titis C Virus Infection and Diabetes Mellitus. 
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Figure 2: Age Group Percentage of Males with HCV Infe-

ction and Diabetes Mellitus. 
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Figure 3: Age Group Percentage of Females with HCV 

Infection and Diabetes Mellitus. 

 

 
Table 6: Comparison of Hepatitis C virus and Diabetes 

mellitus (+) and Hepatitis B virus and Diabetes 

mellitus (+) Patients. 
 

 Diabetes (+) Diabetes (-) Total 

Hepatitis – C 27 137 164 

Hepatitis – B   4   90   94 

Total 31 227 258 
 

P = 7.308 

 
 

suffering from diabetes mellitus. But in this age group 

1 (50%) patient was male and 1 (50%) patient was 

female. Age group 36 – 45 had 6 patients of HCV in-

fection who were also suffering from diabetes mel-

litus. This age group had 1 (16.67%) female and 5 

(83.33%) male patients. Age group 46 – 55 had 4 pati-

ents of HCV infection who were also suffering from 

diabetes mellitus. This age group had 1 (25%) female 

and 3 (75%) male patients. Age group 56 – 65 had 10 

patients of HCV infection who were also suffering 

from diabetes mellitus. This age group had 9 (10%) 
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females and 1 (10%) male. Age group 66 – 75 had 3 

patients of HCV infection who were also suffering 

from diabetes mellitus. This age group had 1 (33.4%) 

female and 2 (66.6%) male patients. So out of a total 

of 164 HCV infected patients, 27 (16.46%) patients 

were also suffering from diabetes mellitus. In these 27 

(HCV infected + diabetes mellitus positive) patients 13 

(48.15%) patients were females and 14 (51.85%) pati-

ents were males (Figures 1, 2 and 3). 

 Chi Square test was applied to determine the asso-

ciation of sex for patients suffering from HCV infect-

ion and diabetes mellitus simultaneously (Table 5). It 

has explained that out of 54 HCV infected females 13 

(24.08%) females were also suffering from diabetes 

mellitus while 41 (75.92%) were not suffering from 

diabetes mellitus, and out of 110 males 14 (12.73%) 

males were also suffering from diabetes mellitus while 

96 (87.27%) males were not suffering from diabetes 

mellitus. A total of 27 (16.47%) HCV infected patients 

were also suffering from diabetes mellitus, while a 

total of 137 (83.53%) HCV infected patients were not 

suffering from diabetes mellitus out of a total of 164 

HCV infected patients. After the application of Chi 

Square test, determined P value was = 0.1057, Since 

p > 0.05, there was no association of sex for patients 

suffering from HCV infection and diabetes mellitus 

simultaneously. 

 Chi Square test had also been applied to determine 

the association of diabetes Mellitus and HCV infection 

and Its Comparison with hepatitis B virus infection 

(Table 6). It explained that out of 164 HCV infected 

patients 27 (16.47%) HCV infected patients were also 

suffering from diabetes mellitus while 137 (83.53%) 

HCV infected patients were not suffering from dia-

betes mellitus. Out of 94 HBV infected patients 4 

(4.26%) HBV infected patients were also suffering 

from diabetes mellitus while 90 (95.74%) HBV infec-

ted patients were not suffering from diabetes mellitus. 

After the application of Chi Square test, the value of 

chi square was 7.308. The determined p value is = 

0.006, so .01 > P > .001. Against one degree of free-

dom value was 3.84 under 5% level of significance, as 

determined value was greater than this value and Since 

p < 0.01, the result of this study confirmed significant 

association of diabetes mellitus with HCV infected 

patients when compared with patients suffering from 

HBV infection and diabetes mellitus. 

 Patients with acute and chronic liver disease deve-

lop diabetes mellitus.42,43 This study provides epide-

miological and virological data to link HCV infection 

and diabetes mellitus. In the liver disease cohort, dia-

betes was observed in 16.47% of patients with HCV 

infection (Table 4, Table 5, Table 6) as compared with 

only 4.26% of HBV infected patients (Table 2, Table 

3, Table 6). Taken together, this data suggests that 

HCV infection was more closely associated with dia-

betes than HBV infection. This study supports other 

epidemiological studies from Europe and Middle East. 

A striking observation from all the studies with chro-

nic viral hepatitis cohorts of more than 300 patients is 

the consistent finding that diabetes was observed in 

24% to 26% of patients with HCV infection compared 

with 9% to 13% of patients with HBV infection and 

other liver disease controls.44,45,23 In the smaller studies 

with a greater proportion of patients with cirrhosis, the 

prevalence of diabetes was observed to be even higher 

in patients with HCV infection, ranging from 39% to 

50%.46,47,45 When patients were segregated by quintiles 

for age, an increased frequency of diabetes was obser-

ved in patients with HCV infection in all but the youn-

gest age range (Table 4, Figure 1, Figure 2, Figure 3), 

while on the contrary no diabetic patient was seen in 

older age group of patients with HBV infection. In 

support of this finding Fraser et al have also docu-

mented that both HCV infection and increasing age 

were independent risk factors for diabetes in their logi-

stic regression analysis of a large cohort patients with 

chronic viral hepatitis.47 Diabetes mellitus is a com-

mon illness and has large prevalence worldwide. In 

Pakistani population the prevalence of diabetes melli-

tus has varied from 4.5 – 11%.48,49 As these prevalence 

figures are known, a control group was not enrolled. 

Considering these factors, the prevalence of diabetes 

mellitus in hepatitis C virus infection was higher, whi-

ch was 16.47% in this study. In this cross – sectional 

study attempts were made to exclude patients with pot-

entially confounding variables associated with diabe-

tes. However there were other factors related to either 

liver disease or diabetes that were not satisfactorily 

addressed in this study. For example data concerning 

increased body mass index and evidence of non alco-

holic steatohepatitis were not derived for the study, 

both of which are associated with type II diabetes.41 

Another variable not addressed in this study was alco-

hol consumption on the assumption that the prevalence 

of alcohol abuse would be evenly distributed irrespec-

tive of viral diagnosis, of note other investigators have 

reported that the prevalence of diabetes is lower in 

patients with alcohol related liver disease alone as 

compared with those with chronic HCV infection.44 

HCV genotypes were not studied in our study because 

of budgetary constraints, this can be a biologically 
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significant finding, because preliminary reports sug-

gest that HCV genotype 2a is preferentially associated 

with extra hepatic syndromes associated with HCV 

infection such as mixed cryoglobulinemia and benign 

monoclonal gammopathy.50 Furthermore Mason et al 

observed a markedly increased frequency of genotype 

2a in their diabetic cohort (29%) while studying the 

Association of diabetes mellitus and chronic hepatitis 

C virus infection.19 We did not tested auto antibodies 

to islet cell antigens in cohort of HCV infected diabe-

tics, again due to financial constraints and limitations 

of objectives of study. Further study of this interesting 

association between HCV genotypes, auto antibodies 

to islet cell antigens and diabetes is warranted. 
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