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Abstract 

Background:  A large number of clues have suggested the potential role of a common 
hepatotrophic virus in developing diabetes. new observational studies in which prevalence of 
HCV infection in patients with DM have been carried out in endemic countries. This study was, 
therefore, carried out to determine the prevalence of HCV infection among diabetic patients and 
to elucidate the presence of any possible relationship between HCV and T2DM in this region. 
 
Method:  ELISA fourth generation for anti-HCV antibodies was done in 180 samples of patients 
with T2DM visiting Er-Roseires Hospital, and 180 volunteer blood donors visiting blood bank of 
the same hospital. Data about various variables was collected from diabetic patients using 
astructured questionnaire after taking informed consent. 
 
Result:  Prevalence rate of (1.7%) for HCV infection was recorded among T2DM patients with 
no seropositivity detected among the control group of volunteer blood donors without diabetes. 
The patients with T2DM were more likely to have HCV infection as compared to the control 
group (1.7%, 0.005% = p = 0.00). 
 
Conclusion:  There was statistically significant association between HCV infection and T2DM 
in the region as evident from significantly higher prevalence of HCV infection in diabetics as 
compared to the control group in the present study. 
 
 
{Citation:  Ahmed G Madny, Adam A Adam.  Seroprevalence of hepatitis C virus among type 2 
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Introduction 

Hepatitis C virus (HCV) infection is an important public health problem which currently affects 
more than 170 million people (about 3% of world population) out of which 55-80% have chronic 
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infection (1).Hepatitis C virus (HCV) is a small, enveloped RNA virus that belong to the genus 
Hepacivirus of the family Flaviviridae, and the molecular mechanisms underlying its viral 
replication are currently being unraveled (2). The HCV genome encodes a single polyprotein of 
about 3,000 amino acids, which is cleaved by host and viral proteases to generate at least 10 viral 
proteins, such as core, envelope 1 (E1), E2, p7, and non structural protiens NS2, NS3, 
NS4A,NS4B, NS5A, and NS5B, HCV can be classified into seven genotypes, with each 
genotype further classified into a number of subtypes, such as HCV-1a and HCV-1b (3)(4)(5).HCV 
especially attacks hepatocytes causing acute and chronic type of hepatitis, can be transmitted by 
blood, sexual contact contaminated needles or syringes, The likelihood of chronicity after acute 
HCV infection is as high as 85% with chronic infection being common even in those having 
normal amino- transferase levels after the acute episode (6) Infection with HCV has been shown 
to produce both hepatic and extra  hepatic manifestations, the latter include insulin resistance, 
essential mixed cryoglobulinemia, glomerulonephritis, porphyria cutaneous tarda and benign 
monoclonal gammopathy (7)(8) . A meta-analysis showed that HCV increases the risk of T2DM 
by 1.8 times in excess of that posed by relative degree of liver pathology (9). 
 
The link between the HCV and diabetes was first reported by Allison et al. in 1994 and later 
explored by Simo and colleagues in 1996 (10 )(11) .The initial idea that patients with T2DM have 
more parenteral exposures because of use of finger stick devices and thus are at an increased risk 
of contacting blood borne infections such as HCV was disproved by a study from France in 
1998(12). An Egyptian study showed that incidence of T2DM mellitus increased two fold in 
patients who had HCV infection compared with those who did not and reported that HCV-
infected persons with mellitus were m T2DM ore likely to need insulin (13).A large retrospective 
survey of 1332 Italian patients with cirrhosis found that type 2 diabetesmellitus was present in 
23.6% of those with HCV infection and in 9.4% of those with HBV infection (14). In addition, 
type 2 diabetes mellitus was closely correlated with age and severity of cirrhosis. The findings of 
a second prospective series of unselected patients who had glucose tolerance tests were similar to 
those in patients with cirrhosis. However, only 1of 70 HCV infected patients without cirrhosis 
had diabetes mellitus (14) In a similar large U.S. study in 1117 patients with chronic viral 
hepatitis, the prevalence of type 2 diabetes mellitus was higher in those with HCV-related 
disease than in those with HBV-related disease (21% vs.12%,respectively) (15) .Similar findings 
have been reported in smaller series(16, 17). This study will be important in elucidating any 
relationship between HCV and T2DM in the Blue nile state. In addition, it is necessary to 
determine the prevalence of HCV among diabetics to increase awareness among general 
population and health care workers to prevent morbidity and increased costs associated with this 
infection in diabetes due to failure of treatment. Since the prevalence of diabetes is on the rise 
and is complicated by co infection with HCV, the determination of relationship becomes even 
more important in this scenario so that it can be effectively managed (18). 
 
 
 
Materials and method 

Ethical approval from the Ministry of Health and informed consent regarding data and blood 
samples were obtained for collection and examination of the samples. The collected data 
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included age, gender, and duration of diabetes, marital status, family history and glycemic 
control. The obtained data were analysed using the statistical package (SPSS). 
 
 
Study population 
The study was carried out on a sample of 180 consecutive persons with confirmed T2DM 
visiting Diabetes clinic at Er-rosaris Hospital, for follow up (79males,101females) with age 
ranged from (<28years - >66years with mean 44,8 years) Subjects were type 1 diabetes, 
transplant recipients, emergency cases and dialysis patients were excluded. A control group 
comprising of 180 healthy blood donors were taken from the same hospital who visited the blood 
bank during the study period (150males,30females) with age ranged from (<26years ->44years 
with mean 38,2 years) . Controls were excluded if proved to be diabetes patients. 
 
Serum specimens collection 
Three ml of blood samples was obtained via vein puncture in plain tubes. The blood samples 
after complete clotting were centrifuged at 3000 round/minute for 5 minutes, Sera were then 
collected in clean sterile containers properly labeled and kept at -20 ◦C till used. 
 
Serology-Indirect ELISA for IgG 

The enzyme-linked immunosorbent assay was used to detect the specific HCV IgG antibodies 
against core and nonstructural region, Commercial ELISA Kits (DIA.PRO,Milano,Italy) were 
used as described by the manufactures .The concentration of antibodies in the sample estimated 
by means of Cut-off value.The C.O value was calculated as follow: 
(Calculation of the Cut-off value (C.O.) = Nc + 0.350) = 0.381 
 
Statistical analysis 
Data was analyzed using SPSS software package (version 16 for windows 7). Using Pearson chi-
square test to determine the difference among various categories with respect to HCV 
seropositivity. A p value of <0.05 was considered statistically significant. 
 
 
 
 
 
Results 

Detection of the presence of anti-HCV antibody was positive in 3(0,84%) patients in the entire 
study group. The seroprevalance was 1,7% in patients with T2DM as compared to the control 
group in whom prevalence rate was less than sign 0.005%. Analysis revealed that diabetic 
patients had significantly higher prevalence of HCV infection as compared to the control group 
(P = 0.00). The distribution of HCV infection in diabetic patients was then studied with respect 
to age,gender, marital status, family history of diabetes, and glycemic control. The results of 
analysis are presented in table 
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Table 1 Description of the study group (n = 180) Diabetes group 
 

Variable NO % +ve ELIZA P.value 

Gender       0.212 

Male 79 43.9   1  

Female 101 65.1   2  

Maritial status       0.252 

Married 147 81.7   1  

Un married 33 18.3   2  

History of DM       0.199 

Yes 96 53.4    2  

No 84 46.6     1  

Glycemic control       0.236 

Good 127 70.6     1  

Bad 53 29.4      2  

HCV       0.00 

Type2 DM PT 180      3   

Contrl group 180       0    

 

 

 

 

Discussion 

In the present study, we found high prevalence of HCV infection in patients with T2DM as 
compared to the control group comprising of healthy volunteer blood donors (1.7% vs. less than 
0.005%). The results of our study are in agreement with those of some studies conducted earlier 
in other countries (9)(13)(15).Analysis of HCV seropositivity rates with respect to gender revealed 
that females had higher HCV infection rate as compared to males. This disagrees with the work 
of Caronia et al. who observed that male diabetics are more likely to be contact HCV infected as 
compared to females (19).We did not observed any difference in the HCV distribution in study 
population with respect to marital status, glycemic control, age, and family history of diabetes. 
Our findings regarding family history of diabetes differ from those of an earlier study from 
Nigeria (20).The strength of the present study is the use of a control group for comparison of 
findings with the diabetic group. The control group was recruited from the same area as the test 
group.The present study represents the first report on HCV association with T2DM in blue nile 
state.The study has some important implications, the increased risk of HCV infection in patients 
with T2DM warrants screening diabetes person for HCV infection.Secondly, the study adds to 
the limited data on the subject available in this region and will help in increasing awareness 
regarding association of HCV and diabetes which will help in reducing morbidity and cost 
associated with this co morbidity in the long run.The result of the present study also calls for 
more Prospective, multicentre studies to be undertaken to establish temporal associations 
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elucidate the reasons of such association as well as the mechanisms and determination of other 
aspects of the relationships. 
 
 
Conclusions 

In conclusion, there is a significant association between Hepatitis C virus infection and type 2 
diabetes in the region according to the findings of the present study. However, it remains to be 
seen whether diabetes is a risk factor for the HCV infection or vice versa. It is also evident that 
certain factors including middle age, longer duration of diabetes and good glycemic control 
increase the risk of having HCV infection which warrants special attention to patients with these 
risk factors. It is important that health care workers pay attention to prompt diagnosis and 
management of the condition in affected diabetic patients. Further investigation into the 
association of the two conditions is needed and may elucidate the temporal relationship and 
improved management strategies. 
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