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PURPOSE: The objective of this study was to determine the frequency of Type 2 Diabetes Mellitus (DM) in patients with Hepatitis C Virus (HCV) infection.

Patients and Methods: This cross-sectional study was conducted at the Bacha Khan Medical Complex in Swabi over a period of 6 months. A total of 300 
patients with HCV PCR positive were selected via a non-probability convenient sampling technique. Patients were evaluated for type 2 DM using fasting 
blood sugar and HbA1c test. The patient's age ranged from 30 to 75 years of age. SPSS-20 was used for statistical analysis.

RESULTS: We found a 28% prevalence of type 2 DM in HCV patients. The mean age of the patients was 44.78±10.7. Among the total number of patients, 
37.7% were females and 62.7% were males. Patients were divided into two age groups: (1) 30 to 40 and (2) patients greater than 40 years of age. We found a 
higher number of HCV patients in age group 2, which was 178 (59.3%). There was no statistical significance of Type 2 DM with gender, while age was found to 
be significant.

CONCLUSION: We concluded that HCV patients are at a higher risk of having Type 2 DM, and increasing age is a major contributor to Type 2 DM in HCV 
patients.
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ABSTRACT

Hepatitis C (HCV) is known as a liver disease 

caused by a virus and can lead to acute, chronic, or 

severe hepatitis. Depending on the severity, it can 

be categorized as a mild (can last for a few weeks) 

or severe (long-lasting) disease. No vaccine is 

available for HCV. Chronic HCV could result in 

deadly liver cancer. The prevalence of HCV 

1patients leading to chronic infections is 85% . HCV 

usually spreads through blood transfusion, most 

probably with the use of unsafe injections, unsafe 

sex, and untested blood transfusion. The HCV 

infection is spreading rapidly, and it has affected 

2more than 177.5 million patients around the world . 

A huge number of people who develop chronic HCV 

will advance towards liver cancer (cirrhosis) and 

hepatocellular carcinoma.

Factors like sex, obesity, age, alcohol consumption, 

and co-infections contribute to the development of 

3-4the cirrhotic stage . 

INTRODUCTION
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Diabetes Mellitus (DM), also known as blood sugar, 

is a condition when the body fails to utilize glucose; 

as a result, the glucose level starts rising. A 

hormone known as insulin is responsible for 

controlling the glucose level in the blood, which is 

created by the pancreas. An increase in glucose 

levels in the blood may trigger symptoms like 

excessive urination, gradual weight loss, and thirst. 

DM is one of the deadliest factors contributing to the 

death toll worldwide, resulting in mortality > 8% 

globally 5. If DM is left unchecked, various life-

threatening problems might arise, i.e., nerve 

damage (associated with patients having a history 

of diabetes affected by peripheral neuropathy 

leading to hand or leg amputation), cardiac 

diseases, retinopathy, weakened immunity, etc 6. 

DM is considered to be a serious disease and can 

take a life if not properly addressed during 

pregnancy 7. Studies say that Pakistan will achieve 

the top most position in the worldwide 

categorization of patients affected by diabetes in 

the year 2030 for the age group of 20–79, with more 

than 13 million diabetic patients 8. In DM patients, 

there are two possibilities: the body stops 

producing insulin (T1DM) or the body's response to 

insulin is improper (T2DM). Patients with T2DM can 

create insulin, but the body fails to respond 

properly, so glucose is less able to enter the cells, 

and the problem arises known as Insulin 

Resistance (IR). Pancreases work extremely hard 

to create more insulin to control glucose levels but 

fail due to the presence of a high amount of sugar in 

the blood 9.

Several studies reported that HCV infection may 

also contribute to the development of diabetes, and 

a higher prevalence of type 2 diabetes mellitus has 

been observed in the developed world (2% to 9.4%) 

in patients with HCV infection than in those with 

other forms of chronic hepatitis 10. This association 
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between HCV infection and diabetes was made for 
11the first time by Allison et al. in 1994 . Since then, a 

number of observational studies have been 

published. There are several organized factors that 

influence the development of diabetes among 

HCV-infected patients, like age, sex, family history 

of diabetes, African-American race, and HIV 

coinfection. Insulin resistance (IR) and diabetes 

can develop at any stage of HCV infection. Multiple 

mechanisms have been accounted for insulin 

resistance and the development of diabetes in 

patients with chronic hepatitis C. It promotes IR 

mainly through interfering with the insulin signaling 

pathway in  hepatocytes,  increas ing the 

inflammatory response with the production of 

cytokines such as TNF-alpha and IL-6, and 
10increasing oxidative stress . There have been 

many studies in the past on the frequency of 

diabetes in HCV infections. Italy showed a 
12prevalence of 7.6% in T2D patients with HCV . A 

Pakistani study presented the same trend, with a 

prevalence of slightly more than 3% in type 2 DM 
13patients infected by HCV . Chronic infection with 

HCV alone hit the vast population of Pakistan, with 
14a prevalence of 10% . Another study showed the 

frequency of HCV infection in China was 3.2% and 
15in Egypt was 22% . HCV infection and type 2 

diabetes mellitus are two chronic conditions that 

contribute to significant morbidity and mortality. The 

rationale behind this study is to find out the 

maximum number of cases of type 2 diabetes in 

those patients who are infected with the hepatitis C 

virus. The objective of this study was to determine 

the frequency of Type 2 Diabetes Mellitus (DM) in 

patients with Hepatitis C Virus (HCV) infection. In 

this way, we will establish a valid association 

between type 2 diabetes and the HCV seropositive 

population.

METHODS AND MATERIAL
This cross-sectional study was conducted at the 

Bacha Khan Medical Complex in Swabi after 

getting permission from the hospital's ethical 

committee. A total of 300 patients were selected 

using the Openepi sample calculator. A non-

probability convenient sampling technique was 

used. The duration of the study was 6 months. 

Patients aged 30 to 75 with HCV PCR positives 

were included in the study. Patients were divided 

included in the study. Patients were divided into two 

age groups: (1) 30 to 40 and (2) patients greater 

than 40 years of age. Patients with a random blood 

glucose level > 140 mg/dl were confirmed to be type 

2 diabetic. Patients with diabetes who were less 

than 30 years old and patients with hepatitis C and 

B simultaneously were excluded. SPSS-20 was 

used for statistical analysis. A chi-square test was 

utilized to determine the association of categorical 

variables like age and gender with type 2 DM in 

HCV-positive patients. A P-value of 0.05 in the Chi-

Square test was considered to be statistically 

significant.

 RESULTS

Among total number of patients, mean age of the 

patients was 44.78±10.7. The age ranged from 30 

to 75 years (Table 1).

TABLE 1: THIS TABLE INDICATES RANGE AND MEAN AGE

 OF PATIENTS

There were 37.3% females and 62.7% males (Table 2). We found a prevalence of 28% of Type 2 diabetes

in patients with HCV (Table 3).

TABLE 2: THIS TABLE INDICATES FREQUENCY AND PERCENT 
OF GENDER

TABLE 3: THIS TABLE INDICATES PREVALENCE OF TYPE 

2 DM

Patients were divided in two age groups, one having age groups from 30

to 40 and other greater than 40 years of age. We found higher number 

of HCV patients in the age group greater than 40 years of age which 

were 178 (59.3%) (Table 4).

TABLE 4: THIS TABLE INDICATES PREVALENCE OF HCV 

PATIENTS BETWEEN TWO AGE GROUPS

FREQUENCY OF TYPE 2 DIABETES MELLITUS IN PATIENTS WITH HEPATITIS C VIRUS INFECTION

N Mininmum Maximum Mean

Age 18 75 46.43 16.133

Std.
Deviation

10.667

Female 

Male 

Total

Gender Frequency Percent 

112

188

300

37.3

62.7

100.0

Non Diabetic 

Type 2 Dm

Total

Result Frequency Percent 

216

84

300

72.0

28.0

100.0

>40

30 to 40

total

Age Groups Frequency Percent 

178

122

300

59.3

40.7

100.0
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Result

>40

30 to 40

total

Age Groups Total

105

59.0%

111

91.0%

216

72.0%

73

41.0%

11

9.0%

84

28.0%

P= 0.001

Non Diabetic T2DM

10

The results of chi-square to find the association between age and type 2 DM indicates the significant relation 

between them i.e. p-value 0.001 as indicate in Table 5.

CONCLUSION

This study concludes that there is a strong 

association of type 2 DM with HCV infection. Odds 

of development of type 2 diabetes increases by two 

folds if an HCV patient has cirrhosis. Patients 

having HCV are at greater risk of having insulin 

deficiency at later age. Age was found significant 

while gender had no relation with type 2 in HCV 

patients. Type 2 diabetes can negatively affect the 

outcome of HCV which can lead to liver cirrhosis 

and eventually cancer. Physicians involved in the 

treatment of HCV patients need to be aware of the 

risk of type 2 diabetes in their patients. It is 

necessary to screen and control earlier for the 

presence of type 2 DM and also rule out HCV 

infection among diabetic populations which is rarely 

done on population-based studies.

REFERENCES
1. Jacobs JM, Diamond DL, Chan EY, 

Gritsenko MA, Qian W, Stastna M, Baas 

T, Camp DG 2nd, Carithers RL Jr, Smith 

RD, Katze MG. Proteome analysis of 

liver cells expressing a full-length 

hepatitis C virus (HCV) replicon and 

b i o p s y  s p e c i m e n s  o f 

p o s t t r a n s p l a n t a t i o n  l i v e r  f r o m 

HCVin fec ted  pa t i en ts .  J  Vi ro l . 

2005;79:7558-69.

2. Petruzziello A, Marigliano S, Loquercio 

G, Cozzolino A, Cacciapuoti C. Global 

epidemiology of hepatitis C virus 

infection: An up-date of the distribution 

and circulation of hepatitis C virus 

g e n o t y p e s .  W o r l d  j o u r n a l  o f 

g a s t r o e n t e r o l o g y.  2 0 1 6  S e p 

14;22(34):7824.

3. Alberti A, Vario A, Ferrari A, Pistis R. 

Review article: chronic hepatitis C--

natural history and cofactors. Aliment 

Pharmacol Ther 2005; 22 Suppl 2: 74-

78.

4. Asselah T, Rubbia-Brandt L, Marcellin P, 

Negro F. Steatosis in chronic hepatitis 

C: why does it really matter? Gut 2006; 

55: 123-130.

TABLE 5: THIS TABLE INDICATES THE ASSOCIATION

 BETWEEN AGE AND TYPE  2 DM THROUGH CHI-SQUARE.
 

Age Groups  Result   

 

 

 

 

   P = 0.001  

 

Non Diabetic  T2DM  

>40  105  73  

59.0%  41.0%  

30 to 40  111  11  

91.0%  9.0%  

Total  216  84  

72.0%  28.0%  
 

We found no association between gender and Type 2 Diabetes in patients with HCV, upon applying chi-

square test. The P-value was greater than 0.05 which depicts no statistical significance (Table 6).

TABLE 6: CHI-SQUARE TEST SHOWING NO SIGNIFICANCE 
BETWEEN GENDERS  AND TYPE 2 DM

DISCUSSION
Our study showed a prevalence of 28% of DM Type 

2 in HCV patients. Similar prevalence has been 

shown in other studies conducted in Pakistan 16, 

17. In studies conducted in North America, the 

Middle East, Asia, and Europe, the prevalence was 

found to be between 13% to 33% 18. In this way, 

data from the previous literature and from our study 

show a strong association between HCV and type 2 

diabetes. Several reasons can explain the 

association of type 2 diabetes with HCV. One of the 

explanations is that the pathophysiology of HCV-

associated type 2 DM consists of a defect in insulin 

secretion, increased hepatic tumor necrosis factor 

alpha, excessive hepatic glucose production, and 

insulin resistance because the core-encoding 

region of HCV is sufficient to induce insulin 

resistance by the previously defined mechanism in 

either a direct or indirect way. Secondly, a major 

contribution of already present risk factors for 

diabetes, such as positive family history and 

advancing age, also plays an important role among 

HCV-infected persons 10.

In our study, we observed that age is an important 

factor for type 2 DM in HCV patients. As age 

increases, the risk of type 2 DM also increases in 

HCV patients. We have found that 41% of HCV 

patients with Type 2 DM were in the age group 

greater than 40 years of age. Similar findings have 

also been observed in various studies 19, 20. In our 

study, the association between age and Type 2 DM 

in HCV patients was statistically significant (p = 

0.001), which is in accordance with another study 

10.

We did not find any association between gender 

and type 2 DM in patients with HCV (p = 0.042). 

Similar findings were also observed in other studies 

10.

There are certain limitations to this study. The most 

important limitations of this study are the small 

sample size, single-centered, hospital-based study, 

and only including HCV seropositives, which may 

not reflect the actual incidence of type 2 diabetes in 

HCV seropositives.
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Result

Female

Male

Total

Gender Total

73

65.2%

143

76.1%

216

72.0%

39

34.8%

45

23.9%

84

28.0%

P= .042

Non Diabetic T2DM
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