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Original Article 
 

Prevalence of Diabetes in Patients 
with HCV Hepatitis and Cirrhosis 
 
Abstract 
 
Objective: To determine the frequency of Diabetes Mellitus in patients, suffering 
with chronic Hepatitis C virus infection and cirrhosis. 
Study design: Case Control study. 
Place and Duration: This study was conducted from Jan 2012 to Dec 2012 at POF 
hospital Wah Cantonment. 
Methodology: It was a case control study and was conducted in the department of 
medicine, Pakistan Ordinance Factories Hospital and Wah medical college, Wah 
Cantonment. Those individuals who were having evidence of chronic hepatitis C 
infection in the form of positive ELISA, positive PCR for HCV RNA with raised 
Serum ALT and/or clinical/sonographic evidence of cirrhosis were assessed for 
presence of Diabetes Mellitus according to WHO criteria. A proforma was filled 
which was approved by hospital ethical committee. 
Results: A total of 268 subjects were included with evidence of Hepatitis C. Males 
were 56% (n: 150) and 44% (n: 118) were females. Male to female ratio was 1.2:1.  
Diabetes Mellitus was found in 19.4% (n: 52). Nineteen percent (n: 28) of the males 
and 20% (n: 24) of females had Diabetes Mellitus and their male to female ratio was 
1: 1.86. Maximum number of cases (35% -18 cases)  were in age group 51-55 years. 
Mean age of the patients having diabetes mellitus was 50.42 +/- 2SD years. None of 
diabetic patient was below 35 years. Seven diabetic (13%) patients were Insulin 
dependent and rest of the patients were either on dietary control or oral 
hypoglycemic agents. Serum ALT level varied from 52 IU/dl to 166 IU/dl. Viral 
genotype was carried out in 40% (n: 107) patients. It was genotype 3 in 90 % (n: 96) 
and genotype 2 in 10 % (n: 11). Evidence of cirrhosis on clinical or ultrasound 
assessment was found in 19% (n: 51). Healthy blood donors were taken as control 
group. The age groups did not match properly. Only 4% (n: 11) were having 
evidence of Hepatitis C. Only 3% (n: 01) of blood donors were diabetic compared to 
20% in HCV positive individuals who had evidence of hepatitis. 
Conclusion: The prevalence of Diabetes Mellitus in patients with Chronic Hepatitis 
C infection is higher than in the general population. This figure is more than the age 
matched healthy blood donors with Hepatitis C, highlighting the fact that the mere 
presence of Hepatitis C virus is not enough to produce the disease but it is the 
presence of Chronic Hepatitis C which is essential. There is a need to study the 
general population so that exact nationwide figures of this association could be 
ascertained.  
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Introduction 
Around 160 million people worldwide are estimated to 
be chronically infected with Hepatitis C virus.1 There 
have been a number of studies mostly from western 
world delineating the relationship that type 2 diabetes is 

frequently documented in patients of chronic hepatitis 
C.2,3 HCV infection produces a number of extra hepatic 
manifestations (Insulin resistance, essential mixed 
cryoglobulinemia, benign monoclonal gammopathy, 
glomerulonephritis etc).4 Diabetes Mellitus is one of the 
most prevalent and chronic complications of Chronic 
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Hepatitis C.5 Furthermore, patients with hepatitis C 
infection have higher risk of developing Diabetes 
Mellitus as compared to chronic Hepatitis B. A meta-
analysis shows that HCV infection alone increases the 
risk of Diabetes Mellitus by several folds as compared to 
relative increase due to other liver pathology.6 In 
patients with chronic Hepatitis C, co-morbidity with 
Diabetes Mellitus was found to be associated with a 
higher mortality rate and increased incidence of liver 
and diabetes related events. Independent risk factors for 
the liver- related events are the non-response to antiviral 
therapy and cirrhosis.7 The association of Type 2 
Diabetes and Chronic hepatitis C has been documented 
by Abro et al in a study done at Larkana, Pakistan in 
which 78% of cirrhosis patients were found to be 
Diabetic.8 It is further documented that chronic HCV 
infection leads to post receptor defect in insulin receptor 
substrate associated with insulin signaling (IRS-I). It also 
leads to Tyrosine phosphorylation and P-13 kinase 
activation leading to development of diabetes.9 The 
chronic low grade inflammation in patients with chronic 
hepatitis C leads to persistent immune cell activation 
and release of different cytokines resulting in metabolic 
derangement in adipose tissue. The hepatic steatosis 
initiated by chronic Hepatitis C leads to cascade of 
metabolic defects leading to insulin resistance and thus 
initiation of Diabetes Mellitus. These patients also 
exhibit partial resistance to antiviral drugs.10 Some of the 
studies further showed positive relationship between the 
presence of HCV RNA level and the insulin resistance. 
These patients once achieved sustained virological 
response started showing better insulin sensitivity.3 In 
view of the above mentioned facts we designed a case 
control study, using non probability purposive sampling 
technique, to determine the frequency of diabetes in 
HCV positive patients at POF Hospital Wah Cantt. 

Materials and Methods 
This study was conducted from Jan 2012 to Dec 2012 at 
POF hospital Wah Cantonment using non probability 
purposive sampling technique. A formal approval was 
obtained from hospital ethical committee. It was a case 
control study. According to inclusion criteria the patients 
above 18 years of age of either sex visiting medical 
OPD or admitted in medical wards and having HCV 
related chronic hepatitis (persistently raised ALT for six 
months, positive anti-HCV antibodies and/or positive 
PCR for HCV RNA) or cirrhosis of liver (shrunken liver, 
splenomegaly and signs of portal hypertension clinically 
or on ultrasonography) were included in the study. Other 
patients included were of chronic hepatitis C who had 
raised liver enzymes initially and reverted to normal 
subsequently after treatment with antiviral regimen 
including Interferon and Ribavirin. Patients of chronic 
hepatitis and or liver cirrhosis due to any known cause 
other than hepatitis C virus infection were excluded from 
the study. Patients suffering from any condition other 

than diabetes mellitus causing hyperglycemia including 
thyroid disease, excess of growth hormone, acute or 
chronic pancreatitis and history of upper abdominal 
surgery were also excluded. Those patients who were 
taking drugs which could modify glucose metabolism 
such as corticosteroids, estrogen and thiazide diuretics 
etc were also excluded. 
Informed consent was obtained from each patient. 
Appropriate history regarding use of medications, 
duration of the disease and details regarding antiviral 
therapy were obtained. Data was recorded on proformas 
specifically designed. 
Chronic hepatitis C infection was labeled when the 
raised liver enzymes persisted for six months and had 
positive anti-HCV antibody by ELISA and /or RNA 
viremia detected on PCR for HCV RNA testing. Liver 
cirrhosis was labeled when these patients had 
ultrasonographic evidence of shrunken liver, with or 
without evidence of portal hypertension and 
splenomegaly. 
Fasting blood samples of all patients were obtained on 
two consecutive days. Each patient who was found to 
be diabetic was examined and further investigated. He 
was also informed about the diagnosis of Diabetes, 
complications and management plan etc. 
Diabetes mellitus was labeled according to WHO 
criteria; those having fasting blood glucose level more 
than 126 mg/dl were considered diabetic. Those who 
were already on treatment for Diabetes Mellitus for the 
past 6 months were also included. The diabetic patients 
were further divided in groups of 5 years each. 
A total of 268 consecutive healthy donors were taken as 
controls who visited to POF hospital laboratory for blood 
donations. Their HCV infection status was determined 
and those found positive were further investigated for 
presence of raised ALT and or cirrhosis of liver. HCV 
positive subjects were further tested for presence of 
Diabetes Mellitus. Comparison of the frequencies of 
Diabetes Mellitus between the two groups was made. 
Frequency was measured by proportion. Data was 
processed and analyzed on IBM SPSS Statistics 20.0. 

Results 
A total of 268 subjects were included. Among them 
males were 56% (n: 150) and females was 44% (n: 
118). Male to female ratio was 1: 0.79. Impaired fasting 
glucose levels were found in 19.4% (n:  52) patients. 
The frequency of diabetes mellitus in HCV-related 
chronic liver disease was 19.4%. The age of diabetic 
patients ranged between 35-66 years with mean age 50-
42 years +/- 2SD (Table I). Among the diabetic patients, 
18.6% (n: 28) were males and 20.4% (n: 24) were 
females and the male to female ratio was 1:86. The 
male and female population in each group was 
comparable. However in age group 46-50 years females 
were in excess whereas males were more in the group 
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51-55 years. Mean blood glucose was 170.6 mg/dl. 
Seven diabetic patients (13.64%) were on insulin  

therapy. Majority of the patients were either on dietary 
control or oral hypoglycemic agents. Serum ALT level of 
patients ranged between 47 U/l and 166 U/l with mean 
ALT 90.61 U/l. Only 107 (40%) patients could undergo 
the assessment of viral genotype. It was genotype 3 in 
96 (90 %) and genotype 2 in 11 (10 %) patients. Fifty 
one (19%) patients had evidence of cirrhosis on clinical 
or ultrasound assessment. 
For comparison a total of 268 consecutive healthy 
donors were taken as controls who visited the POF 
hospital laboratory for blood donation. Their minimum 
age was 17 years and maximum 54 years with mean 
age 25 +/- 6 years. All donors were screened for 
presence of hepatitis C antibodies. Eleven donors (04%) 
were HCV positive. All of these had normal serum ALT. 
Anti HCV positive donors were further subjected for 
assessment of fasting blood glucose. Only 01 (2.68%) 
HCV positive donor had Diabetes Mellitus.  
The age groups of these individuals could not be 
matched properly with the study group as majority of the 
donors were of younger age groups (from 18-40 years). 

 Discussion 
Clinical and experimental observations suggest that 
HCV may directly interfere with glucose homeostasis. 
The first ever document published in this regard was by 
Allison et al2 who pointed out that type 2 Diabetes 
Mellitus was five times more prevalent in HCV related 
cirrhotic patients as compared to cirrhotic patients due 
to other causes.  Several other cross-sectional, case 
control and longitudinal studies also suggested that type 
-2 Diabetes is more prevalent in chronic hepatitis C 
patients especially above 40 years of age, even if other 
major risk factors for glucose intolerance are lacking.11     
The prevalence of Diabetes Mellitus in hepatitis C 
patients was 19.4%. This figure is lower than a similar 
study conducted in Jhelum by Shahid MA et al12 where 
he found the prevalence to be 26.4%.  Dilshad et al in a 
similar study conducted at Faisalabad found even higher 
prevalence up to 34.8%.13 However our prevalence of 
19.4% is closer to 18.7% documented by Khoker N in a 
study conducted at Rawalpindi- Islamabad.14 Our study 
figure is also close to reported prevalence of Diabetes 
among chronic hepatitis C patients worldwide including 

Japan15 and USA.16 In Japan it is 20.9% whereas in 
USA it is 21%. The differences in various figures are  

 
probably due to regional variations in prevalence of 
Hepatitis C infection. Prevalence of Diabetes Mellitus is 
increasing worldwide. In Pakistan, its prevalence is 4.5 - 
11%, documented in different studies.17,18 Jamal Z et 
al19 in their study conducted at Rawalpindi, Pakistan in 
July 2008 on general population documented that 
15.41% of males and 12.31 % of females had Diabetes 
Mellitus with total prevalence of 13.14%.19 There is a 
definite evidence of increase in prevalence of diabetes 
in general population as well.  
The gender difference was not an important factor in our 
patient population. However Coronia et al in a similar 
study found that diabetes mellitus patients were 
predominantly males.20 

In present study, 19% of our patients had evidence of 
cirrhosis. The evidence regarding the presence of 
cirrhosis was based on ultrasound examination and 
clinical signs of cirrhosis. As the liver biopsies were not 
done thus it is expected that a number of patients 
having early cirrhosis might have been missed. A 
number of authors have documented association of 
cirrhosis of liver with impaired glucose tolerance.  
Macedo G et al in their study done on Italian population 
showed that chronic Hepatitis C with impaired glucose 
tolerance in up to 20% patients with cirrhosis.21 These 
observations in our study are also different from the 
study done in Larkana Pakistan by Abro et al where 
Diabetes Mellitus was found in 78% of cirrhosis 
patients.8 
Genotype has also been found to be of some relevance 
in few studies. In one study, it was genotype 211 and in 
another study, genotype 122 was prevalent. In a study 
from Pakistan the genotype 3 was most prevalent.13  

Obviously, it depends on the geographical area studied. 
In our study only 107 (40%) of the patients could 
undergo assessment of viral genotype. It was genotype-
3 in 90% cases . 
In present study there is very low prevalence of hepatitis 
C in healthy blood donors. This low prevalence of 
Diabetes Mellitus in these HCV positive blood donors 
was probably due to the absence of hepatitis as evident 
by normal serum ALT. This supports the already 
established fact that Diabetes Mellitus is more prevalent 

Table No.1:  Descriptive Statistics - The age of diabetic patients ranged between 35-66 years 

 Mean Median Mode 
Standard 
Deviation 

Minimum Maximum 

AGE (years) 50.42 51.0 54 7.25 35 66 

ALT (IU/dl) 90.61 84 78 30.87 47 166 

BSF (mg/dl) 170.6 167 166 17.83 134 201 
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in those HCV positive individuals who have evidence of 
hepatitis.  
The Patho - physiology underlying the association of 
chronic Hepatitis C with Diabetes is not clear. A detailed 
knowledge of the underlying mechanisms of HCV-
associated glucose metabolism derangements is 
warranted, in order to improve the clinical management 
of chronic hepatitis C patients.23,24 

The Islet cell antibody is a known factor in induction of 
Diabetes Mellitus in patients of hepatitis C.25 The 
deposition of fat in the liver cells is another factor for 
insulin resistance noted by a number of authors. 
Steatosis in HCV positive patients is related to 
expression of HCV core protein and probably this is 
related to altered metabolic profile.26 

Conclusion 
The prevalence of Diabetes Mellitus in patients suffering 
with Chronic Hepatitis C infection is higher than in the 
general population. Thus early detection and treatment 
of chronic hepatitis C will not only prevent the 
development of Diabetes Mellitus but also enhance the 
achievement of SVR in patients of impaired glucose 
tolerance. Our study is hospital based and the 
population studied has its peculiar demographic 
features. There is a need for a large general population 
based study so that exact national figures of this 
association could be ascertained.  
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