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BACKGROUND 

Hepatitis C virus (HCV) infection is the leading cause of advanced liver disease and a 

major international public health problem (El-Serag, 2002). There are about 170 million chronic 

HCV carriers all over the world (Lauer and Walker, 2001). The global prevalence of chronic 

HCV infection averages 3 percent, ranging from 0.1 percent to 5 percent in different countries 

(Lauer and Walker, 2001). Egypt has the highest prevalence rate of HCV in the world, making it 

the most difficult health problem facing the country. Studies show that about 14.7% of the 

Egyptians carry HCV antibodies (Esmat, 2013) and 9.8% have an active infection (El-Zanaty 

and Way, 2009). 

HCV is transmitted through transfusion of infected blood, sharing injection drug 

equipments and transplantation of infected organs. The majority of persons with newly HCV 

infection are asymptomatic. Only 20% of them develop symptoms such as abdominal pain, poor 

appetite, fatigue, or jaundice, generally within 4–12 weeks (Ali et al., 2012). 

Type 2 diabetes is also a major public health problem worldwide (Zimmet et al., 2001). It 

has become more prevalent as people become more obese and live a more sedentary lifestyle 

(Meisinger et al., 2002 and Tuomilehto et al., 2001). There are some risk factors that are strongly 

associated with type 2 diabetes; these include family history, body fat distribution, age, gender, 
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smoking, and physical activity (Meisinger et al., 2002 and Tuomilehto et al., 2001). It has also 

been suggested that in addition to these genetic, biologic, and demographic factors, HCV 

infection is associated with type 2 diabetes (Zein et al., 2000). Currently the association between 

HCV infection and T2DM had been informed in a number of clinical studies though disagreeing 

results were reported (Alter, 2007 and Lecube et al., 2004). Both diabetes and HCV infection are 

serious health problems worldwide, especially in the developing countries (Negro and Alaei, 

2009 and Waheed et al., 2011). This study aimed to determine the prevalence and genotyping of 

hepatitis C virus in type 2 diabetic patients. 

MATERIALS AND METHODS 

Study populations 
This study was conducted on 226 subjects from June 2015 to June 2016. They were 

classified into two groups; the study group included 91 type 2 diabetic patients who attended the 

diabetic outpatient clinic of Suez Canal University Hospital, Ismailia, Egypt. The control group 

included 135 healthy subjects with matched age and gender who came for voluntary blood 

donation to the hospital. Written informed consent was obtained from all participants enrolled in 

this study. 

Information regarding individual history including gender, age, obesity, smoking status 

and family history was obtained in all subjects. All the diabetic patients were examined for the 

presence and severity of diabetes and asked about duration of disease and therapy administered. 

Laboratory investigations 
 Blood samples were obtained by using sterile syringes then these samples were 

transferred to the lab for analysis. Three ml of venous blood was obtained for each subject. 

Blood samples were centrifuged for 5 minutes at 3000 round/minute, then sera were collected in 

sterile containers and kept for using at - 20 ◦C. Anti HCV antibodies were detected by VIDAS 

anti-HCV assay. The quantitative detection of HCV RNA in the plasma samples of the subjects 

with positive anti-HCV antibodies was determined by real time polymerase chain reaction using 

the PCR / RT-PCR User's Manual (Bioer Technology). PCR amplicons were sent to Macrogen 

Company for purification and sequencing, the sequence was read using DNA BaserV3 software. 

The genotype of the samples was determined by comparing their sequences with those of HCV 

prototypes obtained from GenBank.  Bootstrap analysis and phylogenetic tree were determined 

with the MEGA software version 6 by using the neighbor-joining method. 

Statistical analysis 
 Chi square test was used to compare groups of qualitative data. A p value of <0.05 was 

considered statistically significant, while Odd ratio was used for determination a relative 

measure of association between diabetes mellitus and occurrence of HCV infection. OR >1 

positive association. Independent t-test has also been used for determination of significance for ct 

results and viral concentration between diabetic and healthy control groups. 

RESULTS 

This study was conducted on 226 subjects in the period from June 2015 to June 2016; it 

included two groups; the study group (diabetic group) which included 91 patients with type 2 
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diabetes, and the control group (non- diabetic group) which included 135 subjects, the age of the 

patients ranged from 18 to 80 years. 

Frequency of anti-HCV antibodies according to gender and age groups.  

Table 1 shows that the association between gender and infection with HCV was non- significant 

(p > 0.05), whereas the relationship between age and HCV infection was significant (p < 0.01). 

 

Table1: data of diabetic and non-diabetic cases. 

Tested human   No. of tested human  No. of anti- HCV positive  No. of anti- HCV negative  

Gender 

Male 

Female 

 

66                              

160 

 

14 (21.2%)                                                           

49            (30.6% ) 

 

52 (78.8%)                                          

111           (69.4%) 

p-value 0.2031
 a
 

Age (years) 

( 18-38 ) 

( 39-59 ) 

( 60-80 ) 

 

58 

125                                        

43 

 

2 (3.4%)                                      

42 (33.6%)                                          

19             (44.2%) 

 

56 (96.6%)                                                          

83 (66.4%)                                                        

24             (55.8%) 

p-value  0.0001 
b
 

a: Based on the value of chi-square statistic (0.2031), there was non- significant (p > 0.05) 

association between gender and infection with HCV. 

b: According to the chi-square statistic (0.0001) value, the relationship between age and HCV 

infection was significant (p < 0.01 ). 

Hepatitis C among diabetic patients and controls 

The prevalence of Hepatitis C Virus (HCV) in patients with type 2 diabetes was increased 

as compared to its prevalence in controls (36.3% and 22.2%, respectively; P< 0.05) as shown in 

(Figure1 & table 2) 

 

 

Fig. 1: HCV among Diabetic cases in comparison to HCV among controls. 
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Table (2): Hepatitis C among diabetic patients and controls  

       Anti-HCV antibodies  

Negative Positive  

58 (63.7%) 33 (36.3%) Diabetic (n=91) 

105 (77.8%) 30 (22.2%) Non diabetic (n=135) 

0.0309 p-value 

Based on (p-value=0.0309) in table 2, the association between HCV infection and T2DM was 

significant. 

The genotyping result showed that the most common genotype in this study was genotype 4 as  

 
Fig. 2: Neighbor-joining tree showing the relationships between the HCV isolates from Egypt 

and other countries (Gene Bank Accession numbers are shown above). Bootstrap values are 

shown above the branches. 
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The association between occurrence of HCV infection and diabetes 

From the results, it was found that the occurrence of HCV infection in diabetic patients 

was 1.99 times higher than its occurrence in non-diabetic (OR=1.99), this illustrated in table 3. 

Table (3): The association between occurrence of HCV infection and diabetes 

HCV outcome  

Negative Positive  

58        33        Diabetic 

105        30        Non diabetic 

                 1.99 OR 

Odd Ratio (OR) = 1.99, this means that the occurrence of HCV infection in diabetic cases was 

1.99 times higher than its occurrence in non-diabetic (controls). 

DISCUSSION 

Data from our study showed that there was a significant increase of HCV infection in 

type 2 diabetic patients compared with non-diabetic healthy control group. These results are in 

agreement with those of some studies conducted in other countries (White et al., 2008 and 

Ndako et al., 2009), whereas in contrast with some studies that provided evidence against a 

potential association between HCV and DM (Chehadeh et al., 2009, Wang et al., 2007 and Veldt 

et al., 2008). Also, this study showed that the most common HCV genotype is genotype 4. This 

finding is compatible with other studies that revealed that Genotype 4 is the most widespread 

genotype in Egypt, Saudi Arabia, Middle East and North African countries (Nguyen  and Keeffe 

2005). 

This study revealed that there was no relationship between gender and the occurrence of 

anti-HCV antibodies in type 2 DM patients. This is similar to the findings of Ali and colleagues 

(Ali et al., 2007) who did not find any relationship between gender and the risk of HCV 

infection. In contrast to this, Caronia and colleagues (Caronia et al., 1999) observed that male 

diabetics have higher frequency of HCV infection as compared to females. However, Cacoub 

and colleagues (Cacoub et al., 1999) found female gender as a frequent factor in the extrahepatic 

manifestation of HCV infection. 

In our study, we observed that older patients were more likely to have HCV infection as 

compared to those in the younger age groups. This agrees with the results of other studies 

(Ndako et al., 2009 and Chen et al., 2003) that revealed that older patients were more likely 

infected with HCV than those of younger ages.  

 

CONCLUSION 

There is a significant association between HCV infection and T2DM. However, it 

remains unclear whether HCV is a risk factor for diabetes or vice versa.  Additional studies 

regarding the association of the two conditions are required to illustrate the relationship and 

develop management strategies. Limited resources for HCV cure in Egypt necessitate that 

healthcare policy-makers should implement prevention strategies and infection control programs 

in healthcare settings to avoid the double load of HCV and DM and to improve the overall 

quality of care. 
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