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 The current study included 421 cases (221 with type 2 diabetic) and (200 non
control group). ELISA and conventional PCR techniques were used for detection of anti
HCV antibodies and HCV
seropositivity
(p < 0.05) compared to controls. 
among diabetic patients (5.88%), although no significant differences 
diabetic cases (p 
0.05). Duration of diabetes, residence, the job type, the patient’s education level, history 
of jaundice, smoking and alcohol consumption showed significant effec
the percentage rates of HCV infection among type 2 diabetic patients. It was concluded 
that these parameters are a risk factor for HCV infection among Type 2 Diabetic 
patients. Moreover, diabetes itself can consider as a risk factor for HC
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Introduction 
     In the 1970s, a post-transfusion hepatitis causing agent was observed in many countries 
out to be a virus of the Flavivirida
named as hepatitis C virus (HCV) [3]
infection handled more than 90% of cases that named as NANB hepatitis cases. 
transmitted mainly through parenteral routes, especially through blood transfusion, resulting in acute or 
chronic hepatitis.  
     As more than two third of the newly infected individuals fail to clear the virus during the acute phase 
become chronic carriers [4]. The chronic infection, mainly affecting the liver that may cause cirrhosis, 
ultimately lead to liver failure or hepatocellular carcinoma 
by blood and blood products, and rarely
after the first introducing of the virus
average for about 40-70 days, where most of the infected individuals
the viral infection is detectable by elevated alanine aminotransferase (ALT) levels due to hepatocyte damage. 
Moreover, the viral nucleic acid can be detectable in the serum by RT
importance to check for HCV nucleic acid in the serum samples of patients suffering from chronic diabetes; 
A new study revealed that chronic HCV patients who develop diabetes are at increased risk of Liver cancer 
(hepatocellular carcinoma-HCC) over time
significantly higher incidence of HCC as compared to controls. Because diabetes is still an independent 
predictor for HCC, it is necessary to perform more studies to determine the exact relations between diabetes 
and HCV infection or HCC. Different studies found that the prevalence rates of HCV infections were higher 
among diabetic patients when compared with non
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Abstract 
The current study included 421 cases (221 with type 2 diabetic) and (200 non

group). ELISA and conventional PCR techniques were used for detection of anti
HCV antibodies and HCV-RNA respectively. The percentage rates 
seropositivity were (9.5%) among type 2 diabetic patients that 

0.05) compared to controls. Moreover, HCV-RNA detection was 
among diabetic patients (5.88%), although no significant differences 
diabetic cases (p > 0.05). No significant effects of sex found among

Duration of diabetes, residence, the job type, the patient’s education level, history 
of jaundice, smoking and alcohol consumption showed significant effec
the percentage rates of HCV infection among type 2 diabetic patients. It was concluded 
that these parameters are a risk factor for HCV infection among Type 2 Diabetic 

Moreover, diabetes itself can consider as a risk factor for HC

transfusion hepatitis causing agent was observed in many countries 
out to be a virus of the Flaviviridae family, and it referred to as non-A, non-B (NANB) hepatitis, which 

[3]. After a short time of it's discovery, it was concluded that hepatitis C 
infection handled more than 90% of cases that named as NANB hepatitis cases. 

through parenteral routes, especially through blood transfusion, resulting in acute or 

As more than two third of the newly infected individuals fail to clear the virus during the acute phase 
The chronic infection, mainly affecting the liver that may cause cirrhosis, 

ultimately lead to liver failure or hepatocellular carcinoma [5]. The Hepatitis C Virus commonly can spread 
by blood and blood products, and rarely by sexual transmission [6]. Viremia occurs around seventh days 
after the first introducing of the virus [7]. The initial infection causes an acute phase of the disease, lasting in 

70 days, where most of the infected individuals are asymptomatic 
the viral infection is detectable by elevated alanine aminotransferase (ALT) levels due to hepatocyte damage. 
Moreover, the viral nucleic acid can be detectable in the serum by RT-PCR [7, 9, 10]

ortance to check for HCV nucleic acid in the serum samples of patients suffering from chronic diabetes; 
A new study revealed that chronic HCV patients who develop diabetes are at increased risk of Liver cancer 

HCC) over time [11].  They concluded that patients with new onset diabetes had a 
ficantly higher incidence of HCC as compared to controls. Because diabetes is still an independent 

predictor for HCC, it is necessary to perform more studies to determine the exact relations between diabetes 
CV infection or HCC. Different studies found that the prevalence rates of HCV infections were higher 

among diabetic patients when compared with non-diabetic patients. Recently it was 
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Hepatitis C seropositivity and RNA detection among 

 Diabetic patients in Sulaimani Governorate-

The current study included 421 cases (221 with type 2 diabetic) and (200 non-diabetics- 
group). ELISA and conventional PCR techniques were used for detection of anti-

RNA respectively. The percentage rates of HCV 
 were significantly higher 

RNA detection was more frequent 
among diabetic patients (5.88%), although no significant differences found with non-

among positive results (p > 
Duration of diabetes, residence, the job type, the patient’s education level, history 

of jaundice, smoking and alcohol consumption showed significant effects (p < 0.05) on 
the percentage rates of HCV infection among type 2 diabetic patients. It was concluded 
that these parameters are a risk factor for HCV infection among Type 2 Diabetic 

Moreover, diabetes itself can consider as a risk factor for HCV infection. 

transfusion hepatitis causing agent was observed in many countries [1,2]. It turned 
B (NANB) hepatitis, which 

After a short time of it's discovery, it was concluded that hepatitis C 
infection handled more than 90% of cases that named as NANB hepatitis cases. The HCV infection is 

through parenteral routes, especially through blood transfusion, resulting in acute or 

As more than two third of the newly infected individuals fail to clear the virus during the acute phase and 
The chronic infection, mainly affecting the liver that may cause cirrhosis, 

The Hepatitis C Virus commonly can spread 
Viremia occurs around seventh days 

The initial infection causes an acute phase of the disease, lasting in 
ymptomatic [8]. In the beginning, 

the viral infection is detectable by elevated alanine aminotransferase (ALT) levels due to hepatocyte damage. 
[7, 9, 10]. There is a significant 

ortance to check for HCV nucleic acid in the serum samples of patients suffering from chronic diabetes; 
A new study revealed that chronic HCV patients who develop diabetes are at increased risk of Liver cancer 

patients with new onset diabetes had a 
ficantly higher incidence of HCC as compared to controls. Because diabetes is still an independent 

predictor for HCC, it is necessary to perform more studies to determine the exact relations between diabetes 
CV infection or HCC. Different studies found that the prevalence rates of HCV infections were higher 

diabetic patients. Recently it was discovered by [12] that 

 



HCV seroprevalence was higher among diabetic pati
detect and determine the seropositivity of anti
patients in Sulaimani City, Iraqi Kurdistan region.
 

Materials and Methods: 
     In the current study (421) blood samples were collected from both Type 2 
(200) cases (control group) in Sulaimani City from 
used to obtain information from each 
depending on solid-phase indirect ELISA method (two
Kit (Bioelisa HCV, Biokit, Co. Spain).
conventional PCR technique using (HCV
(QIAGEN). The PCR Detection Kit for HCV is designed to detect
to the supplied company instruction RNA extraction, Reverse transcription and 
was achieved. The gel documentation procedure 
Statistical analysis done by using Statigrapic
used. 
 
Results: 
     Through the current study, it was noticed that the percentage rates of anti
among diabetic patients than among 
for anti-HCV antibodies whereas 0nly 6 (3%)
Sex showed no significant effects on the obtained results among diabetic and non
0.346 and 0.407) respectively. Significant differences found between diabetic and non
regarding HCV seropositivity (p= 0.047) (Fig.
 

 
Similarly, the percentage rates of HCV RNA positive cases were higher among diabetic (5.88 %) than non
diabetic cases (2.5 %). No significant effects of sexes seen on the obtained results
and non-diabetic cases ((p=0.389, 0.650) respectively (Fig
differences between obtained results from diabetic and non
(p= 0.299) (Fig-1- ). The effect of diabetes duration 
Only 14.3% of cases with diabetes less than 
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HCV seroprevalence was higher among diabetic patients than among controls. The current study is aimed to 
detect and determine the seropositivity of anti-HCV antibodies and HCV RNA among type 2 diabetic 
patients in Sulaimani City, Iraqi Kurdistan region. 

421) blood samples were collected from both Type 2 diabetic (221) and non
(200) cases (control group) in Sulaimani City from Dec 5, 2014, to May 15, 2015. A questioner form was 
used to obtain information from each studied subjects. Serum samples screened for anti

phase indirect ELISA method (two-step incubation procedure) using Anti
Kit (Bioelisa HCV, Biokit, Co. Spain). Screening for HCV RNA was achieved by

ique using (HCV-RNA Extraction, Reverse Transcription
The PCR Detection Kit for HCV is designed to detect RNA extracted from the blood. According 

to the supplied company instruction RNA extraction, Reverse transcription and RNA amplification protocol 
was achieved. The gel documentation procedure was done, and the obtained results then tabulated

Statigrapic Centurion XVI software (version 16.1.11) and the 

rough the current study, it was noticed that the percentage rates of anti-HCV seropositivity 
among diabetic patients than among nondiabetic cases. Out of 221 diabetic patients, 21 (9.5%) were 

HCV antibodies whereas 0nly 6 (3%) cases were positive among 200 non
Sex showed no significant effects on the obtained results among diabetic and non-diabetic studied cases (p = 
0.346 and 0.407) respectively. Significant differences found between diabetic and non
regarding HCV seropositivity (p= 0.047) (Fig.-1-) 

Similarly, the percentage rates of HCV RNA positive cases were higher among diabetic (5.88 %) than non
diabetic cases (2.5 %). No significant effects of sexes seen on the obtained results 

diabetic cases ((p=0.389, 0.650) respectively (Fig-1-). Moreover, there 
differences between obtained results from diabetic and non-diabetic cases regarding nucleic acid detection 

e effect of diabetes duration was studied, and the cases divided
Only 14.3% of cases with diabetes less than five years showed positive results for anti

HCV-RNA Anti-HCV
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Perecentages of anti-HCV and HCV-RNA positive results from both Diabetic and 
non-diabetic cases 

046 P = 0.299 

 

 

The current study is aimed to 
HCV antibodies and HCV RNA among type 2 diabetic 

diabetic (221) and non-diabetic 
15, 2015. A questioner form was 
creened for anti-HCV antibodies 

step incubation procedure) using Anti-HCV detection 
by RNA extraction using 

Transcription and Amplification Kit 
RNA extracted from the blood. According 

RNA amplification protocol 
then tabulated.  

Centurion XVI software (version 16.1.11) and the X2 test was 

HCV seropositivity were higher 
cases. Out of 221 diabetic patients, 21 (9.5%) were positive 

cases were positive among 200 non-diabetic cases (Fig-1-). 
diabetic studied cases (p = 

0.346 and 0.407) respectively. Significant differences found between diabetic and non-diabetic cases 

 

Similarly, the percentage rates of HCV RNA positive cases were higher among diabetic (5.88 %) than non-
 among diabetic patients 

there were no significant 
diabetic cases regarding nucleic acid detection 

divided into three groups. 
years showed positive results for anti-HCV antibodies while 

HCV-RNA

94.12

97.5

RNA positive results from both Diabetic and 



23.8% of those who suffered from diabetes for 6
seropositive cases (69.1%) observed 
percentage of HCV RNA positive results were higher (76.9%) among patients with diabetes for more than 
ten years followed by those who has diabetes for  6

The patients with shorter duration of diabetes (less than five years) showed a lower percentage of positive 
results (7.7%) (Fig.-2-). Diabetes duration showed 
HCV RNA results (p=0.0001, 0.000) respectively. Whereas the diabetic duration showed no 
impact on the positive outcomes regarding anti
Residence showed different effects on the obtained results. 
anti-HCV seropositivity among diabetic patients and nondiabetic cases (p= 0.0007, 0.000) respectively. 
Moreover, the effects were significant on RNA results among both diabetic and non
for both (Fig. -3- ). Residence showed significant effects on obtained results from diabetic and non
at both anti-HCV and nucleic acid detection (p=0.000) for each (Fig.
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23.8% of those who suffered from diabetes for 6-10 years were seropositive. The highest rates of 
seropositive cases (69.1%) observed in patients with type 2 diabetes more than a decade
percentage of HCV RNA positive results were higher (76.9%) among patients with diabetes for more than 

ed by those who has diabetes for  6-10 years (15.4%).  

The patients with shorter duration of diabetes (less than five years) showed a lower percentage of positive 
Diabetes duration showed a significant effect on anti-HCV 

HCV RNA results (p=0.0001, 0.000) respectively. Whereas the diabetic duration showed no 
regarding anti-HCV and HCV-RNA (p = 0.0695). 

showed different effects on the obtained results. Significant effects of residence
HCV seropositivity among diabetic patients and nondiabetic cases (p= 0.0007, 0.000) respectively. 

the effects were significant on RNA results among both diabetic and non-diabetic patients
showed significant effects on obtained results from diabetic and non

HCV and nucleic acid detection (p=0.000) for each (Fig.-3- ).  

of job type of all cases also studied. Observations showed that the job type has 
HCV seropositivity and nucleic acid detection among type 2 diabetic patients and non

Years 6-10 Years ˃ 10 

3 23.8

15.4

Percentage of positive results for both anti-HCV and HCV-RNA accourding to duration of 

diabetic

Urban Rural Urban

Anti-HCV HCV-RNA

9 38.1 61.5

7 83.3 20

Effects of residence on anti-HCV and nucleic acid detection among diabetic 
and non-diabetic cases

= 0.000 
P = 0.000 

 

 

eropositive. The highest rates of 
more than a decade (Fig.-2- ). The 

percentage of HCV RNA positive results were higher (76.9%) among patients with diabetes for more than 

 
The patients with shorter duration of diabetes (less than five years) showed a lower percentage of positive 

HCV seropositivity as well as 
HCV RNA results (p=0.0001, 0.000) respectively. Whereas the diabetic duration showed no significant 

residence were reported on the 
HCV seropositivity among diabetic patients and nondiabetic cases (p= 0.0007, 0.000) respectively. 

diabetic patients (p=0.000) 
showed significant effects on obtained results from diabetic and non-diabetic cases 

 

ed. Observations showed that the job type has significant effects 
HCV seropositivity and nucleic acid detection among type 2 diabetic patients and non-diabetic cases 
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(p= 0.000 for both) where the higher percentage rates of seropositivity were among
(28.6%, 38.5%) respectively (Fig -4
 

     Moreover, the effects of education level also 
a significant impact on the results among both diabetic and non
RNA results (P = 0.0001 and 0.0007) respectively (
     The current study also tried to show the effect of different factors (risk factors) on the anti
seropositivity and HCV-RNA results among diabet
history of jaundice and diabetic duration showed significant effects the obtained positive results among 
diabetic patients and non-diabetic cases (P = 0.000) for both anti
drinking alcohol, jaundice history,
seropositivity between diabetic and non
smoking and diabetic duration only showed signi
and non-diabetic cases (P= 0.000) for both (Table, 1)
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(p= 0.000 for both) where the higher percentage rates of seropositivity were among
4- ).  

the effects of education level also were investigated; this study showed that educational attainment
on the results among both diabetic and non-diabetic at both anti-HCV seropositivity and HCV

RNA results (P = 0.0001 and 0.0007) respectively (Fig.-5-). 
The current study also tried to show the effect of different factors (risk factors) on the anti

RNA results among diabetic and non-diabetic cases. Smoking, drinking alcohols, 
history of jaundice and diabetic duration showed significant effects the obtained positive results among 

diabetic cases (P = 0.000) for both anti-HCV and HCV-
history, and diabetic duration showed significant 

seropositivity between diabetic and non-diabetic cases (P = 0.043, 0.009 and 0.0003) respectively. Whereas 
smoking and diabetic duration only showed significant effect on HCV-RNA positive results among diabetic 

cases (P= 0.000) for both (Table, 1) 

Student Housewife Others Worker 

(service)

Employee Student

Anti-HCV HCV-RNA

28.6 14.2 4.8 23 38.5 7.7

0 16.7 0 40 40 0

Effect of job type on anti-HCV seropositivity and RNA detection among diabetic 
and non-diabetic subjects

P = 0.000

Primary Secondary University Uneducated Primary Secondary 

Anti-HCV HCV-RNA

14.3 4.7 61.5 23.1

0 16.7 40 40

Effect of education levels of anti-HCV seroposititvity and HCV-RNA among 
diabetic and non-diabetic cases

P = 0.0001 P = 0.0007
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significant effects on anti-HCV 
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RNA positive results among diabetic 
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Table-1- Effect of risk factors on anti-HCV and HCV-RNA positive results among diabetic and nondiabetic cases 

Different Factors 

Anti-HCV (%) 

P-value 

HCV-RNA (%) 

P-value 
Diabetic 

Non-
diabetic 

Diabetic Non-diabetic 

Smoking 
Yes 76.2 66.7 

0.158 
92.3 60 

0.000 
No 23.8 33.3 7.7 40 

Alcohol 
Yes 71.4 83.3 

0.0438 
84.6 80 

0.352 
No 28.6 16.7 15.4 20 

Marital 
status 

Married 61.9 50 
0.087 

53.8 60 
0.391 

Single 38.1 50 46.2 40 

History of 
jaundice 

Yes 66.7 83.3 
0.009 

69.2 80 
0.074 

No 33.3 16.7 30.8 20 

 
Discussions: 
     Diabetic patients are at increased risk to infect with different viruses including hepatitis C virus (HCV). 
The link between the HCV infections and diabetes was first reported in the nineties of the past century by 
different researchers [8, 9]. They explained the increased risk of HCV infection among diabetic patients to 
the frequent parenteral exposures due to the use of finger stick devices, which may expose them to blood 
borne infections including HCV [10]. From the current study, it was noticed that the percentage rates of anti-
HCV seropositivity among diabetic patients were relatively higher in compared to non-diabetic control cases. 
In a study on diabetic patients in Israel, in 2001, a positive association between HCV infection and diabetes 
was reported [13], although others found a strong relationship between the raised prevalence of HCV 
infections and diabetes [14]. Moreover, earlier studies concluded that HCV infection among diabetic patients 
was 4.39 times higher compared to the control group [15]. Other investigators mentioned similar 
observations in 2006 and 2007 [16-22], although different researchers reported a lower prevalence of HCV 
infections among diabetic patients [23, 24]. In recent studies increased prevalence of HCV infections 
reported [25, 26]. More recently a high prevalence of HCV seropositivity was recorded among diabetic 
patients in compared with control groups [27]. The current observations are in agreement with most of pre-
mentioned earlier reports. The percentage rates of RNA detection were lower than that of anti-HCV 
antibodies; different factors may contribute and makes RNA undetectable in the patient’s serum; including 
the storage conditions that might destroy RNA since it is very sensitive, technical errors that may happen 
during PCR technique. Moreover, the major factor may be due to the ability of the immune system to 
produce neutralizing antibodies that react with the viral RNA, sometimes impair viral replication cycle 
causing viral RNA undetectable in the circulation in a free form. Current observations agreed with their 
finding regarding HCV-RNA. They found that the percentage of HCV-RNA positive results were higher 
among diabetic patients when compared to the obtained results from control groups [28]. 
     Different factors may contribute to the higher percentage rates of anti-HCV seropositivity among patients 
suffering from diabetic, including daily injection of insulin [20] which makes the diabetic patients 
parenterally exposed to the risks of infection, as well as using stick devices can expose them to blood borne 
infections including HCV [10], immunologic problems associated with diabetes that may predispose them to 
various bacterial and viral infections including HCV.  
     The current study concluded that sex has no significant effects on the positive results regarding both anti-
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HCV antibodies and HCV-RNA, which agreed with earlier results obtained by different researchers [20]. 
Otherwise, Elhawary et al., in 2011 reported significant effects of sex on HCV infections [25]. In an earlier 
study, it was reported that the sex (females) is the most common factor for the presence of extrahepatic 
manifestations of HCV infection [29]. Whereas others found the higher prevalence among males diabetic 
patients and showed significant effects of sex on HCV seropositivity among diabetic patients [30]. 
     The age showed no significant effects from this study, which was parallel to the observations reported by 
some investigators [20]. Opposite results found in another study where the most of the seropositive diabetics 
were in the fifties and sixties of their lives. These observations agreed with a national survey in the US which 
indicated that HCV infection among diabetic patients more frequently seen in patients older than 40 years 
[31]. In another previous study in the United States, it was found that the age can consider as a risk factor for 
clinical and biological extrahepatic manifestations of chronic HCV [29] although the current results agreed 
with earlier observation [30]. Duration of diabetes showed significant effects on the obtained results from the 
present study that was incompatible with observations recorded by each of Chen with co-workers [20] and 
Han with colleagues [26]. Other investigators concluded that duration of a diabetic can consider as an 
important risk factor for HCV infection, the longer the diabetic duration, the higher the risk. Our 
observations agreed with results reported in earlier works [30]. 
     The high percentage rates of HCV positive results among rural areas compared to urban may be due to 
low hygiene among rural inhabitants as well as presence or absence of health centers in the countryside. 
Moreover, recurrent health checking among cities also can play a role. Current results in agreement with 
observations recorded in earlier studies that showed significant effects of the locality or residence of the 
percentage rates of HCV infections among type 2 diabetic patients [25, 30]. 
     Significant effects of the job type observed in the present study that may be due to the frequent exposure 
to the risks related to HCV including injuries, socioeconomic conditions that can increase the rates of 
positive results although these factors can affect both diabetic and non-diabetic studied cases equally. 
Similarly, education level showed significant effects on the obtained results; this may be due to the hygiene 
levels and the patient educational background about how to protect them from HCV infections, the lower the 
level of education, the higher the percentage rates of HCV seropositivity. These observations did not agree 
with findings recorded by [20] who reported no significant effects of education level on the rates of HCV 
infections among diabetic patients. History of jaundice also was among critically studied factors with 
significant effects on HCV positive results among diabetic patients which entirely agreed with earlier 
observations mentioned by Olokoba and colleagues [32]. Moreover, smoking showed significant effects on 
the current study with noticeable effects on HCV-RNA positive results; this was agreed with previous 
observations reported by Chuang Shu-Chun et al., 2010 who regarded smoking as a risk factor for HCV 
infection. Other found that smoking has no significant effects [33]. 
     On the other hand alcohol, consumption may affect the percentage rates of HCV seropositivity among 
diabetic patients.  In a study done in 2006 by Chen and co-workers, it was shown that alcohol drinking can 
affect noticeably on anti-HCV seropositivity among diabetic patients [20]. Studies showed that alcohol 
intake with an HCV infection is a health risk which can lead to an increased risk of fibrosis and ultimate 
cirrhosis [34]. Others concluded that excessive alcohol consumption increase the risk of cirrhosis [35], 
althoght previous studies reported that alcohol can interfere with the HCV treatments including interferon 

[36]. Finally this study concluded that HCV infections among diabetic patients may cause different 

consequences due to the direct effects on the liver. Among the most important outcome is insulin resistance 
which may be strongly related to the side effects of HCV infection among type 2 diabetic patients. New 
studies found that HCV infection is independent predictor of type 2 diabetes moreover; statistically 

significant association of cirrhosis with type 2 diabetes mellitus was reports [37].  
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