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Abstract�

Hepatitis C virus (HCV) is a liver disease that can be linked to a variety of chronic conditions like 

diabetes mellitus.  Despite the low number the studies carried out to determine the prevalence of HCV 

and diabetes mellitus, no statistics on the prevalence of diabetes mellitus and their associated risk factors 

in HCV positive are available in Rwanda. Therefore, the present study was aimed to assess the association 

of chronic HCV with diabetes mellitus at Rwanda Military Hospital (RMH) based on blood  glucose 

results. It was carried out from September to November 2016 on 193 cases of HCV positive   patients 

who were eligible to initiate viral load. Retrospective study and cross sectional study assessing the 

association of chronic HCV with diabetes mellitus was identified via electronic open clinic system and 

questionnaire. Results recorded were screened and some patients interviewed according to the inclusion 

criteria set for the present analysis Out of the 193 samples of HCV positive patients analyzed, 25.9% were 

diabetics. Diabetes mellitus was more in women (15.0%) compared to men (10.9%). Out of the total 

number of the participants, 11.4% (n = 22) were cirrhotics while 88.6% (n = 171) were noncirrhotic HCV 

seropositives. In univariate analysis, cirrhotic patients appeared significantly to be diabetic as compared 

with noncirrhotic patients. Advancing age and cirrhosis were observed to be independent predictors of 

diabetes mellitus in HCV seropositive patients. Since diabetes is observed in HCV positive patients, 

earlier screening and control for the presence of diabetes mellitus should be taken into consideration 

among HCV positive patients.�
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1. Introduction�

HCV infection and diabetes mellitus (DM) were identified as major public health problems that are 

associated with increasing complications and mortality rates. HCV infection is a viral disease of the liver 

which can cause chronic liver disease, cirrhosis, and hepatocellular carcinoma (HCC), when it is not 

treated earlier (Guo et al., 2013). Hence, the World Health Organization reported that an individual may 

co-infect with HCV infection and diabetes mellitus, while both diseases were presented as a large health 

care burden (White et al., 2008).�

  �

HCV transmission occurs by contact with infectious blood and rarely with other body fluids. There are 

different defined risk factors for HCV infection, such as transfusions of HCV-infected blood, injecting-

drug use, exposure during patient care, clinical laboratory routine work, sex partner or household member 

who has had a history of hepatitis, exposure to multiple sex partners (Sohn et al., 2016). The risk of 

getting HCV infection through sexual intercourses and household and mother to child during pregnancy is 

very low (Villena, 2006). HCV is presented among young and adults but recent studies have shown that 

chronic hepatitis C infections are most predominant in patients older than 40 years (Chen & Morgan, 201

6). Diabetes mellitus or non-insulin dependent is a metabolic disease characterized by elevated blood 

glucose levels (hyperglycemia) resulting from the body’s ineffective control of insulin secretion, insulin 

action or both (Loghmani, 2005).�

 �

Hepatitis C virus mainly infects the liver but other tissues outside the liver can be involved, resulting to a 

wide spectrum of extra-hepatic manifestations. It has been identified that diabetes mellitus is one of the 

extrahepatic conditions attributable to HCV infection. In addition, history of HCV infection and advanced 

liver disease, including cirrhosis and hepatocellular carcinoma are two important factors identified to 

cause diabetes mellitus and HCV association. HCV infection progresses slowly and usually penetrates 

other tissues of the body without obvious symptoms (Mehta et al., 2001; Bashir et al., 2013).�

  �

HCV affects an estimated total of 170 million individuals worldwide. Meanwhile, a recent study shows an 

estimated 2 to 9.4% prevalence of diabetes mellitus in HCV seropositive in the developed world (Doyle 

& Cooper, 2015). Another publication indicates a seroprevalence estimate of between 4 to 4.9% (Karoney 

& Siika, 2013). A higher prevalence of diabetes mellitus between 21 to 31.5% was reported in HCV 

positive patients with advanced liver disease, such as cirrhosis, hepatocellular carcinoma than in those 

with other forms of chronic hepatitis (Mason et al., 1999; Memon et al., 2013). The HCV infection, 

advanced liver disease, such as cirrhosis and hepatoma and advancing age are the main causes of   
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insulin resistance in HCV, positive patients and are important factors in hepatitis C and diabetes mellitus 

association. Clinically and experimentally data suggested that HCV may contribute to DM pathogenesis (

Bashir et al., 2013). 

�

HCV infection and DM association was reported by different studies (Mehta et al., 2001; Elhawary et al., 

2011 and Guo et al., 2013), as 22.6, 31 and 31.5%, respectively. In East Africa, the HCV is most 

prevalent and account for most cases of infections with Burundi leading with an estimated 11.3% 

prevalence (Karoney & Siika, 2013). Although few studies have been carried out to determine prevalence 

of DM and the frequent associated additional risk factors in HCV positive patients, no similar 

investigation has been conducted in Rwanda.  The objective of the present study was therefore to 

investigate the association of the chronic hepatitis C virus infection with diabetes mellitus at the RMH.�

 

2. Materials and Methods�

 
2.1 Study design and ethical consideration�

This was a cross sectional study and retrospective study. Measurements and data collection were taken on 

HCV positive patients under viral load follow up referred for laboratory diagnosis from September to 

November 2016. Samples from all patients were analyzed for blood glucose level. In order to have access 

on patients, ethical approval was obtained from the RMH Ethics Committee. The participants were given 

written informed consent and questionnaires. In addition, to ensure confidentiality of results to eligible 

HCV positive patients included in the study, specimens and data were collected nameless using 

anonymous method.�

2.2 Study population�

The present study was carried out at Rwanda Military Hospital (Kigali city, Rwanda). The target 

population was HCV positive patients under viral load follow up both males and females older than 35 

years, whose request form requested for blood glucose tests to diagnose diabetes. Any patient coming for 

HCV viral load initiation follow up and blood glucose test was selectively included in sample size of 193 

patients. 40 HCV positive patients were recorded and tested for blood glucose in October 2016 in the 

cross sectional study. By retrospective study, 153 HCV positive patients’ data were recorded and 

available from September 2016.�
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2.3 Blood sample collection and fasting plasma glucose (FPG) examination�

For each study participant, 4 ml of venous blood was collected into labeled dried tube. It was then 

centrifuged for 5 min at 3,000 rpm. After centrifugation, 400 μl of serum was pipetted out into the sample 

cup and blood glucose level was automatically measured by Cobas c 501 full automated analyzer 

(Chemistry, Roche Cobas 6000 c 501). The obtained results were compared to American Diabetes 

Association (ADA) and World Health Organization (WHO) established guidelines for diagnosis of 

diabetes mellitus (ADA, 2014).�

2.4 Data collection using questionnaires�

Questionnaires were administered to collect bio-data on each participant in the cross-sectional study. For 

retrospective study, data collection forms were used to collect recorded data via HCV viral load log\book 

and hospital open clinic system.  The data collected were used to determine prevalence of DM and its 

associated additional risk factors in HCV positive patients. 

2.5 Statistical analysis�

To compare HCV positive patients with and without diabetes, Student’s t-test was used. Categorical 

variables were presented as frequency and percentage, and chi-square test was used for nominal 

categorical variables comparison. The prevalence of diabetes mellitus among HCV positive patients was 

calculated and presented as percentage. All the results were statistically analyzed using Statistical 

Package for Social Sciences (SPSS), version 16. �

 

3. Results and discussion�

3.1 Demographic and clinical characteristics of the study population �

Hepatitis C virus is a serious viral disease of the liver caused by hepatitis C virus. The infection is most   

predominant in patients with advancing age. The virus can cause chronic liver disease, cirrhosis, and 

hepatocellular carcinoma (HCC) when it is not treated earlier (Guo et al., 2013). Table 1 presents the 

demographic characteristics and the frequencies of participants included in both cross-sectional study and 

retrospective study according to their age, gender and disease status. Both male and female included  in 

the present study were older than 35 years and age was categorized in two groups (35- �������	��
���������

years).The population study was mostly older than 50 years. Thus, HCV infection is more frequent in 

individuals with advancing age compared to younger age. All males and females were infected in the 

same manner. However, the majority of cirrhotic patients were older than.                  
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Thus, HCV’s progression rate increased with age. This may be due to the rate of chronic HCV infection 

and progression to cirrhosis is highly variable and may be influenced by advanced age, gender and viral 

immune response (Chen & Morgan, 2016).                                                               �

Table 1: Demographic and clinical characteristics of HCV positive patients. N is the number of study 

participants and SD stands for standard deviation. 

                                 Retrospective study�        Cross-sectional study�

                          HCV cases       Cirrhotic      Non-cirrhotic�

Characteristic    N= 193                N= 15             N= 138�

                            N (%)                 N (%)             N (%)�

Cirrhotic     Non-cirrhotic�

N= 7               N= 33               Age     �

N (%)             N (%)          Mean ± SD�

Age-group�       

      Range�  35 – 90� 35 - 90� 35 – 90� 35 -  90� 35 - 90� 62.2 ±12.9�

      35 – 50� 45 (23.3%)�  1 (0.5%)� 28 (14.5%)� 2 (1.0%)� 14 (7.2%)�  

      ��50� 148 (76.7%)� 14 (7.2 %)� 110 (57.0%)� 5 (2.6 %)� 19 (9.8%)�  

Gender�       

     Female� 105 (54.4%)� 8 (4.1%)� 79 (40.9%)� 1 (0.5%)� 17 (8.8%)�  

      Male� 88 (45.6%)� 7 (3.6%)� 59 (30.6%)� 6 (3.1%)� 16 (8.3%)�  

 

3.2 Blood glucose level in HCV seropositive patients�

The abnormality of blood glucose level in HCV positive patients under viral load follow-up according to 

age is shown in the table 2. The majority of hyperglycemic (diabetic) patients were patients older than 50 

years’ old, approximately 4 times higher compared to the other group. Similarly, Lecube et al. (2006) 

reported that the blood glucose abnormalities are more frequent observed in HCV positive patients with 

advanced liver disease and adults between 40 and 74 years of age in the United States. This may due to 

advancing age and pathophysiology of HCV among seropositive patients. In addition, according to Mason 

et al. (1999), HCV infection and patient age were significant independent predictors of diabetes mellitus. 

Similar results were reported by Mehta et al. (2000) where HCV positive patients older than 40 years 

presented a prevalence of about 8% hyperglycemia (diabetes) in the USA. Thus, as the age increase in 

HCV seropositive patients, the risk of getting diabetes is higher. 
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Table 2: Blood glucose level in HCV seropositive patients based on age�

 

Age – group�

Normal�

N = 143�

Hyperglycemia�

N = 50�

Mean FPG�  Mean difference normal/    

Hyperglycemia�

     35 – 50� 36 (18.7%)� 9 (4.7%)� 6.0 mmol/L�  

       6.24 mmol/L�

      ��50� 107 (74.1%)� 41 (21.9%)� 6.52 mmol/L�  

 

Frequency�

 

143 (74.1%)�

 

50 (25.9%)�

  

 

3.3 Prevalence of diabetes mellitus in males and females HCV positive patients�

There is a definite relation between HCV infection and diabetes and both were more common in females 

than males. Married individuals were more susceptible to HCV and diabetes than unmarried. The risk 

factors have been also associated with HCV infection and diabetes (Hussnain et al., 2007). The table 3 

shows the prevalence of diabetes mellitus among HCV positive patients based on gender. In the present 

study, the prevalence of diabetes mellitus among HCV positive patients was also elevated in female. The 

prevalence of diabetes mellitus was also reported by American Heart Association as 15.4% in women and 

13.5% in men. The high prevalence of diabetes mellitus was also observed among Americans of 20 years 

old or more (Veronique et al., 2013).�

 

Table 3: Prevalence of diabetes in HCV positive patients based on gender�

                             Diabetic           Nondiabetic�

Gender                  N = 50             N = 143                  Chi-square       df         P value�

                              N (%)             N (%)�

Male� 21 (10.9%)� 67 (34.7%)�    

   0.35�  1�  0.55�

Female� 29 (15.0%)� 76 (39.4%)�    

      

Frequency� 50 (25.9%)� 143 (74.1%)�    
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3.4 Distribution of risk factors for diabetes in HCV positive patients �

The results in the table 4 indicate additional risk factors that may influence development of diabetes 

mellitus in HCV positive patients.  Fraser et al. (1996) reported that increasing age and HCV infection 

were independent predictors for diabetes mellitus. Hence, advance age is one of the most frequent risk 

factor for extra hepatic manifestation of HCV. Furthermore, it was observed that higher prevalence of 

HCV parallels the higher incidence rates of diabetes and there are great chances of HCV patients to get 

diabetes (Bashir et al., 2013).�

 

Table 4: Associated risk factors in HCV positive patients for diabetes mellitus.�
�������������������������

����

                               Nondiabetic         Diabetic�

Risk                       N = 143                 N = 50           Chi- square        df                P value�

                              N (%)                    N (%)�

Age – group�

       35 – 50 � 36 (18.7%)� 9 (4.7%)�    

    4.8�         1�     0.028*�

        ��50 � 107 (55.4%)� 41 (21.2%)�    

Disease status�      

      Cirrhotic� 9 (4.7%)� 13 (6.7%)�    

    14.24�         1�    < 0.001*�

      Noncirrhotic� 134 (69.4%)� 37 (19.2%)�    

 

The HCV seropositive patient older than 50 years old was significantly associated with diabetes mellitus. 

This finding agrees with another study conducted by Memon et al. (2013).  Moreover, by univariate 

analysis being diabetic in HCV cirrhotic positive patients is more significant than in HCV noncirrhotic 

positive patients. Therefore, the majority of HCV cirrhotic patients are diabetics. The overall prevalence 

of diabetes mellitus among HCV positive patients observed in the present study was 25.9%.  Hence, in 

this present study advancing age and cirrhosis were most important frequent additional risk factors to 

diabetes mellitus in HCV positive patients. They were also important factors in hepatitis C and diabetes 

mellitus association. Similarly, the prevalence of diabetes mellitus recorded by Elhawary et al. (2011) 

was 25.4% among HCV positive patients, and advancing age and alcohol drinking were identified as risk 

factors for association of chronic HCV and diabetes mellitus.�
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Various prevalences of diabetes mellitus among HCV seropositive patients were reported. For instance, 

20, 20.9, 29, 32.5 and 39.8% were reported by Nadeem et al. (2012), El-Zayadi et al. (1998), Lecube et 

al. (2004), Zhao et al. (2006) and Chehadeh et al. (2009), respectively. According to Memon et al. 

(2013), association of chronic HCV infection with diabetes mellitus may be firstly due to  

pathophysiology of HCV which consists a defect in insulin secretion, increased hepatic tumor necrosis 

������ ������ �������� ����		���� �������� �����	�� ���������
�� �
�� �
	���
� ��	�	��
���� !����	�� ���� ������

encoding region of HCV is sufficient to induce insulin resistance (Sabharwal et al., 2008). Secondly, the 

major contribution of risk factors of diabetes such as positive family history to diabetes and advancing 

age also plays an important role among HCV infected persons.�

 

4. Conclusion�

 
Association of chronic hepatitis C virus with diabetes mellitus at RMH was studied. Advancing age and 

cirrhosis were observed to be additional risk factors in increasing of blood glucose level resulting to 

diabetes mellitus in HCV positive patients. RMH, especially internal medicine service, has to screen and 

early control for the presence of diabetes mellitus among HCV positive patients especially with advancing 

age, enhance the clinical care of HCV positive patients and by monitoring blood glucose level, and 

sensitize HCV infected patients for dietary regimen and lifestyle modifications. Other researchers can 

investigate other extrahepatic effects linked to hepatitis C virus, study various factors that influence the 

diabetes mellitus in HCV positive patients, and do prospective studies with adequate sample sizes of 

HCV positive patients.�

 

Acknowledgment: The authors acknowledge the INES Ruhengeri and RMH for support.�

 

 

 

 

 

 



37     

��������	
��������
���������	�������� ����	����������������������������������������������           

References�
 

American Diabetes Association  (2014). Diagnosis and classification of diabetes mellitus. Diabetes Care, 

37, 81-89.�

Bashir, M. F., Haider, M. S., & Rashid, N. (2013). Association of biochemical markers, hepatitis C virus 

and diabetes mellitus in Pakistani Males. Tropical Journal of Pharmaceutical Research, 12, 845–

850.�

Chehadeh, W., Abdella, N., Ben-Nakhi, A., Al-Arouj, M., & Al-Nakib, W. (2009). Risk factors for the 

development of diabetes mellitus in chronic hepatitis C virus genotype 4 infection. Journal of 

Gastroenterol Hepatology, 24 (1), 42-48.�

Chen, S. L., & Morgan, T. R. (2016). The natural history of hepatitis C virus (HCV) infection.                 

 International Journal of Medical Sciences, 3 (2), 47–52.�

Doyle, M. A., & Cooper, C. (2015). Successful hepatitis C antiviral therapy induces remission of type 2 

diabetes: a case report. The American Journal of Case Reports, 16, 745.�

Elhawary, E. I., Mahmoud, F. G., El-Daly, A. M., Mekky, A. F., Esmat, G. G., & Hamid, A. M. (2011). 

Association of HCV with diabetes mellitus. Virology Journal, 8, 367.�

El Zayadi, A. R., Selim, O. E., Hamdy, H., Dabbous, H., Ahdy, A., & Moniem, S. A. (1998). Association 

of chronic hepatitis C infection and diabetes mellitus. Tropical Gastroenterology, 19 (4), 4-141.�

Fraser, G. M., Harman, I., Meller, N., Niv, Y., & Porath, A. (1996). Diabetes mellitus is associated with 

chronic hepatitis C but not chronic hepatitis B infection. Isr Journal of Medical Sciences 32 (7), 

26-30.�

Guo, X., Jin, M., Yang, M., Liu, K., & Li, J. W. (2013). Type 2 diabetes mellitus and the risk of hepatitis 

C virus infection: A systematic review. Scientific Reports, 3, 29-81.�

Hussnain, R. R., Koukab, G., Qayyum, M., Asim, M., & Khanum, A. (2007). Association of diabetes 

with hepatitis C virus (HCV) infected male and female patients along with different risk factors. 

International Journal of Agriculture & Biology, 9 (5) 736–740.�

Karoney, M. J., & Siika, A. M. (2013). Hepatitis C virus (HCV) infection in Africa: a review. 

International Journal of Medical Sciences, 3 (4), 57–60.�

Lecube, A., Hernández, C., Genescà, J., Esteban, J. I., Jardí, R., & Simó, R. (2004). High Prevalence of 

Glucose Abnormalities in patients with hepatitis C virus infection a multivariate analysis 

considering the liver injury. Diabetes Care, 27 (5), 1171-1175.�



��������	
��������
���������	�������� ����	����������������������������������������������           

38       

 Lecube, A., Hernández, C., Genesca., & Rafael, S. (2006). Glucose abnormalities in patients with 

hepatitis C virus infection. Diabetes Care, 29 (5), 1140-1149.�

Loghmani, E. (2005). Diabetes mellitus: type 1 and type 2. American Diabetes Association, 12 (2), 167-

181. �

Mason, A. L., Lau, J. Y., Hoang, N., Qian, K., Alexander, G. J., Xu, L., & Guo, L. (1999). Association of 

diabetes mellitus and chronic hepatitis C virus infection. Journal of Hepathology, 29, 328-333.�

Mehta, S. H., Brancati, F. L., Sulkowski, M. S., Strathdee, S. A., Szklo, M., & Thomas, D.L. (2000). 

Prevalence of type 2 diabetes mellitus among persons with hepatitis C virus infection in the 

United States. Annals of Internal Medecine,133, 592-599.�

Mehta, S. H., Strathdee, S. A., & Thomas, D. L. (2001). Association between hepatitis C virus infection 

and diabetes mellitus. Epidemiologic Reviews, 23 (2), 302–312.�

Memon, M. S., Arain, Z. I., Naz, F., Zaki, M., Kumar, S., & Burney, A. A. (2013). Prevalence of type 2 

diabetes mellitus in hepatitis C virus infected population: A Southeast Asian study. Journal of 

Diabetes Research, 2013 (2013), 1-7.�

Nadeem, M., Jamil, I., Qadir, A., Mansoor, S., & Bhutta, I. S. (2012). Prevalence of diabetes in patients 

with HCV hepatitis and cirrhosis. World Journal of Gastroenterology, 15 (13),172-175.�

Sohn, H.  S., Kim, J. R., Ryu, S. Y., Lee, Y.  J., Lee, M. J., Min, H. J., & Ki, M. (2016). Risk factors for 

hepatitis C virus (HCV) infection in areas with a high prevalence of HCV. Gut and Liver, 10 (1), 

126.�

Veronique, L. R., Alan, S. G., Donald, M. L. J., & Emelia, J. (2013). Diabetes mellitus - 2013 statistical 

fact sheet. Journal of the American Heart Association, 125, 12- 20.�

Villena, E. Z. (2006). Transmission routes of hepatitis C virus infection. Annals of Hepatology, 5 (1), 12-

14.�

White, D. L., Ratziu, V., & El-Serag, H. B. (2008). Hepatitis C infection and risk of diabetes: a systematic 

review and meta-analysis. Journal of hepatology, 49 (5), 831-844.�

Zhao, P., Wang, J. B., & Jiao, J. (2006). Investigation on the incidence of diabetes in chronic hepatitis C 

patients and their HCV genotypes, Zhonghua Gan Zang Bing Za Zhi, 14 (2), 86-88.�

 

�


