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ABSTRACT:  In recent time, controversy have been stirred up over the aetiology of liver failure in 

diabetic patients. Hence, this study was carried out to determine the incidence of Hapatitis B surface 

antigen and Hapatitis C antibodies in diabetic patients at  OOUTH. 5ml venous blood samples was 

collected from the diabetic patients, centrifuged at 1500 rpm for 5minutes and screened for HBV and HCV 

using ELISA and Diaspot Kits respectively. Out of the 230 diabetic patients screened for Hepatitis Virus 

Infection, 49 (19.6%) of them were positive while 185 (80.4%) were negative. HBV infection was highest in 

frequency by 43 (95.6%), followed by HBV and HCV co-infection, with a frequency of 2 (4.4%). Gender and 

ages of diabetic patients were observed not to have significant relationship with the incidence of viral 

hepatitis infection (P>0.05). Incidence of viral hepatitis was significantly higher in uneducated and 

widowed diabetic patients (P<0.05). Higher incidence of viral hepatitis infection was found to be 

significantly associated with tattooing (P<0.05) while no significant association was observed between 

same infection and each of alcoholism, blood transfusion, previous surgery and number of sex partners 

(P>0.05). When the diagnostic test result of diaspot was compared with ELISA, sensitivity of 11.1% and 

82.2% were respectively observed (P<0.05).In conclusion, this study has established that the incidence of 

viral hepatitis was higher among diabetic patients with no formal education, those who are widows, and 

tattoo. It was further discovered that diaspot is less sensitive compared to ELISA. 
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INTRODUCTION 

Hepatitis is an inflammation of the liver characterized by the presence of inflammatory cells in the tissue of 

the organ. It may occur with limited or no symptoms, but often leads to jaundice, anorexia (poor appetite) 

and malaise. Hepatitis is acute when it lasts less than six months and chronic when it persist longer 

(Nkrumah, Owusu, Frempong and Averu, 2011). A group of viruses known as the hepatitis viruses cause 

most cases of hepatitis worldwide, but it can also be due to toxins (notably alcohol, certain medications and 

plants), other infections and autoimmune diseases (Wild, Roglic, Green, Sicree and King, 2004). The 

hepatitis virus is found in the blood and other body fluids and is transmitted from person to person .The 

most mode of infection occurs via transfusion of blood and blood product where there is no screening for 

blood-borne viruses, medical or dental interventions in countries where equipment is not adequately 

sterilized, mother to infant during childbirth, sexual transmission (in the case of hepatitis B), sharing 

equipment for injecting drugs, sharing straws, for snorting cocaine, sharing razors, toothbrushes or other 

sharp household articles, tattooing and body piercing if done using unsterile equipment. (Allison, Wreghitt, 

Palmer and Alexander, 1994). 

 

The Hepatitis B virus is spread between people through contact with the blood or other body fluids (i.e. 

semen, vaginal fluid and saliva) of an infected person, while the Hepatitis C virus is spread through direct 

contact with infected blood. Very rarely, it can also be passed on through other body fluids. Many people 
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infected with Hepatitis B or C rarely displays any symptom, although they can still transmit the virus to 

others (Naing, Mak, Ahmed and Maung, 2012). 

 

Hepatitis B is a major disease of serious global public health proportion. Of the 2 billion people who have 

been infected with the hepatitis B virus (HBV) globally, more than 350 million have chronic 

infections. (Jadoon, Shahzad, Yaqoob, Hussain and Ali, 2010). Over 20 million people are infected annually 

with this virus (Balogun, Adeleye, Akinlade, Kuti and Otegbayo, 2006).  

 

Hepatitis C is a viral infection of the liver and is the most common blood-borne infection acquired by direct 

contact with human blood. The major sources of HCV infection worldwide are (use of unscreened blood for 

transfusions and re-use of needles and syringes that have not been adequately sterilized. The world health 

organization (WHO) estimates that about 3% of the world populations (200 million people) have so far been 

infected with the Hepatitis C virus (Chen, Li, Chen, See, Lee, 2006).  

 

Almost 50 Variable frequencies of hepatitis B and C infections, have been reported throughout the world 

but higher in developing countries such as Nigeria where it is hyper endemic. The prevalence has been 

reported in Jos, in Port Harcourt, Maiduguri and Lagos in Nigeria.  Hepatitis B and C co-infection and 

diabetes mellitus are two major public health problems that causes devastating health and financial burdens 

worldwide. Infections due to hepatitis B and C viruses are of public health significance around the globe. 

Worldwide viral hepatitis is the commonest cause of hepatic dysfunction, morbidity and mortality. 

Detection of antibodies to various hepatitis viral antigens indicates infection. And in most cases, it portrays 

a chronic infection.  

 

MATERIALS AND METHODS 

Study Area 
This study was conducted at Olabisi Onabanjo University Teaching Hospital, (OOUTH) Sagamu, Ogun 

State, Nigeria.  Frequency of hepatitis positivity in diabetic patients was compared among the various risk 

factors using Chi (χ 2). The level of significance was determined at 95% (i.e. α = 0.05). 

 

Study Population 

The study population was all diabetic patients attending DAME at Olabisi Onabanjo University Teaching 

Hospital, Sagamu, and Ogun State. 

 

Sample size           

Total population technique was used, the total number of patients attending Lady caroline Adebutu Diabetes 

clinic, between October 2014 and may 2015 was 230 patients.    

 

Sampling Technique. 

All patients were recruited by purposive sampling technique, in which only Diabetic patients attending 

OOUTH were consecutively enrolled. Demographic data of the patients were obtained by questionnaires. 
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Specimen Collection and Analysis. 

Serological testing for HBV and HCV was performed at the medical microbiology Laboratory, Olabisi 

Onabanjo University,Ago Iwoye  

 

Detection of HBsAg in Patient’s Serum  

Hepatitis B surface antigen (HBsAg) was detected in patients’ serum using diaspot (blumbery 1971). The 

methodology was strictly performed according to the manufacturers manual instruction, the HBsAg was 

performed using serum, the pouch was brought to room temperature before opening, with the arrows on the 

strip pointing towards the serum, the strip was immersed vertically in the serum for at least 10-15secs, the 

test strip was later placed on a non absorbent flat surface, the timer started while waiting for the red line(s) 

to appear. The result was read at 15 minutes. 

 

3.5.3 Procedure for HBsAg ELISA 

Reagents were allowed to reach room temperature (18-30oc), the wash buffer was diluted (20x) as indicated 

in the manual: 

Step 1: Three wells marked as negative control, two wells as positive control, and one blank. 

Step 2: 50micro litre of positive control, negative control, and specimen in to their respective wells except 

the blank. Separate disposal pipette tip was used for each specimen negative control, positive control, to 

avoid cross-contamination. It was mixed by tapping the plate gently.   

Step 3: 50 micro litre of HRP-conjugate was added in to each well except the blank, and mixed by tapping 

the plate gently.       

Step 4: The plate was covered with the plate cover and incubated for 60 minutes at 37c  

Step 5: The plate was removed from the incubator and the cover was discarded, each well was washed 5 

times with diluted washing buffer, the micro wells were soaked for 30-60seconds at each time. After the 

final washing cycle, the plate was turned down on to blotting paper or clean towel and tapped to remove any 

remainders.        

 Step 6: 50microlitre of chromogen A and B solutions in to each well including the blank. The plate was 

incubated in a dark room for 15minutes at 37c      

Step 7: 50 micro litre of stop solution was added in to each well via multichannel pipette and mixed gently 

            

Step 8: The plate reader was calibrated with the blank well and the absorbance was read within 10minutes at 

450nm.The cut –off value was calculated, and the result was evaluated.  

 

Quality Control and Calculation of the Results. 

The result was calculated by relating each specimen absorbance value to the cut-off value of the plate.  

 

Assay of HCV in Patients Serum 

Hepatitis c virus was detected in patient serum using diagnostics kit from Blumbery (1971) 

 

Procedure for HCV 

The manufacturers’ instruction was strictly followed. 

Test strip was dipped in to fresh serum specimen for 2-3 seconds with the arrow end pointing downward. 

Strip was later laid flat on a clean, dry, non absorbent surface. Result was read within 10-20 minutes. 
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Procedure for HCV ELISA 

All the kit reagents and samples were brought to room temperature ((18-30oc), for 30 minutes and mixed 

carefully before the assay. 

Three wells were marked as negative control, two wells were marked as positive control, and one was 

reserved for blank. 50micro litre of positive control, negative control, and specimen were pipetted in to their 

respective wells except the blank. Separate disposal pipette tip was used to introduce specimen in to their 

respective wells, it was mixed by tapping the plate gently. 50 micro litre of HRP-conjugate was added in to 

each well except the blank, and mixed by tapping the plate gently. The plate was covered with the plate 

cover and incubated for 60 minutes at 37c  

 

After incubation, each well was washed 5 times with diluted washing buffer, the micro wells were soaked 

for 30-60seconds at each time. After the final washing cycle, the plate was turned down on to blotting paper 

and tapped to remove any remainders. 50microlitre of chromogen A and B solutions were added in to each 

well including the blank. The plate was incubated in a dark room for 15minutes at 37c . 50 micro litre of 

stop solution was added in to each well via multichannel pipette and mixed gentle The plate reader was 

calibrated with the blank well and the absorbance was read within 10minutes at 450nm.The cut –off value 

was calculated, and the result was evaluated The result was calculated by relating each specimen absorbance 

value to the cut off value of the plate. 

 

 

        

  y 

 

 

 

Figure 4.1:Frequency distribution of hepatitis B and C infections among diabetic patients attending OOUTH 
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Figure 4.2: Frequency distribution of  hepatitis B and C infections among the 45 hepatitis positive  patients. 

Table 4.1: Relationship between hepatitis infection and gender of diabetic patients     

Gender 

Subject Males Females Total 

 n                  (%) n                (%)  

Hepatitis Positive 9                (14.3) 36             (21.6) 45 

Hepatitis Negative 54              (85.7) 131            (78.4) 185 

Total 63              (100.0) 167            (100.0) 230 

χ 2 = 1.54, P > 0.05 
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Table 4.2: Relationship between hepatitis infection and ages of diabetic patients     

Ages 

Subjects ≤ 40 41-50 51-60 ≥ 61 Total 

 n             (%)  n            (%)  n             (%) n            (%)  

Hepatitis Positive 3           (10.3) 11         (17.2) 15         (24.6) 16       (21.1) 45 

Hepatitis Negative 26        (89.7) 53         (82.8) 46         (75.4) 60       (78.9) 185 

Total 29       (100.0) 64       (100.0) 61       (100.0) 76      (100.0) 230 

χ 2 = 2.88, P > 0.05Table 4.3: Relationship between hepatitis infection in diabetic patients and their levels of 

education. 

Levels of education. 

Subjects No formal Primary Secondary     Tertiary Total 

 n             (%)  n            (%)  n             (%) n            (%) n             (%) 

Hepatitis Positive 15        (46.9) 17       (20.2)     11        (12.8) 2        (7.1) 45 

Hepatitis Negative 17        (53.1) 67       (79.8)     75        (87.2) 26      (92.9) 185 

Total 32       (100.0) 84      (100.0)     86       (100.0) 28      (100.0) 230 

χ 2 = 20.44, P < 0.05 

Table 4.4: Relationship between hepatitis infection in diabetic patients and their marital status.  

Marital status 

Subjects  Married  Single  Widowed  Total  

 n              (%) n              (%) n              (%)  

Hepatitis Positive 43        (20.5) 0          (0) 2          (33.3) 45 

Hepatitis Negative  167      (79.5) 14        (100.0) 4          (66.7) 185 

Total 210      (100.0) 14        (100.0) 6         (100.0) 230 

χ 2 = 4.24, P > 0.05 
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Table 4.5: Relationship between hepatitis infection in diabetic patients and their body tattooing. 

Tatoo 

Subject Yes No Total 

 n              (%) n              (%)  

Hepatitis positive 21            (29.6) 24             (15.1) 45 

Hepatitis negative 50           (70.4) 135          (84.9) 185 

Total 71           (100.0) 159          (100.0) 230 

χ 2 = 6.54, P < 0.05 

Table 4.6: Relationship between hepatitis infection in diabetic patients and alcoholism    

Alcoholism 

Subject Yes No Total 

 n              (%) n              (%)  

Hepatitis positive 32           (23.2) 13            (14.1) 45 

Hepatitis negative 106          (76.8)  79            (85.9) 185 

Total 128          (100.0) 92            (100.0) 230 

χ 2 = 2.88, P > 0.05 

 

Table 4.7: Relationship between hepatitis infection in diabetic patients and Blood transfusion.  

 Blood transfusion  

Subject Yes No Total 

 n              (%) n              (%)  

Hepatitis positive 42           (20.9) 3            (10.3)  45 

Hepatitis negative 159          (79.1)  26            (89.7) 185 

Total 201          (100.0) 29            (100.0) 230 

χ 2 = 1.79, P > 0.05 
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Table 4.8: Relationship between hepatitis infection in diabetic patients and previous record of surgery.  

Previous surgery 

Subject Yes No Total 

 n              (%) n              (%)  

Hepatitis positive 43           (19.7) 2            (16.7)  45 

Hepatitis negative 175          (80.3)  10            (83.3) 185 

Total 218          (100.0) 12            (100.0) 230 

χ 2 = 0.07, P > 0.05 

Table 4.9: Relationship between hepatitis infection in diabetic patients and number of sexual partnerS 

Number of sexual partner 

Subject Single Multiple Total 

 n              (%) n              (%)  

Hepatitis positive 40           (19.0) 5            (26.3)  45 

Hepatitis negative 171          (81.0)  14            (73.7) 185 

Total 211          (100.0) 19            (100.0) 230 

χ 2 = 0.60, P > 0.05 

Table 4.10: Comparative assessment of sensitivity results between ELISA and Diaspot 

Test kit Sensitivity Specificity 

ELISA 5/5x100(100%) 185/225x100(82.2%) 

DIASPOT(test) 5/45x100(11.1%) 185/185x100(100%) 

χ2 MN = 42.03, P < 0.05 
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DISCUSSION 

 

Result from this study, showed significant relationship between hepatitis B and C infection and the level of 

education in diabetic patient s. This result strongly emphasized on the influence of education in the control 

of the infection  because diabetic patients with no formal education(illiterate) have the highest rate of 

hepatitis infection (46.9%) while diabetic patients  with tertiary education have the list case (7.1%) of 

hepatitis infection      

    

A significant relationship between hepatitis Band C infection and tattooing in diabetic patients strongly 

suggests the implicative role of skin scarification with unsterilized devices in the incidences of hepatitis 

Band C infections in diabetic patients (29.6%)Higher incidence (20.9%patitis) of hepatitis infection was 

observed in diabetic patients with previous history of blood transfusion, than in diabetic patients without 

previous history of blood transfusion (10.3%) but the association was insignificant(P>0.05).This 

observation demonstrated that blood transfusion may although be a co factor in promoting the incidences of 

hepatitis infection, but it is  not a major factor  because blood transfusion can only be a major source of   

hepatitis infections in subjects, if the administered blood was not screened. 

 

Comparative assessment of sensitivity results between ELISA(Gold standard) and Diaspot (Test) in this 

study showed a significant difference, that Diaspot test kit, is less effective in detecting positive cases of 

hepatitis Band C than ELISA. Since the duration of hepatis B and C infections varies from one subject to 

another, couple with varying degree of antibody production, it will be difficult to conclude that the use of 

Diaspot should be condemned in hepatitis diagnosis, its relevance of use may how ever be restricted to a 

particular stage of hepatitis infection which could not be determined In this study    

  

 

REFERENCES 

Akbar, D.H., Siddique, A.M. and Ahmed, M.M. (2002). Prevalence of Type-2 diabetes in patients with 

hepatitis C and B virus infection in Jeddah, Saudi Arabia. Medicine Principle Practical. 11: 82–

85. 

AlDosary, A.A., Ramji, A.S., Elliott, T.G., Sirrs, S.M., Thompson, D.M., Erb, S.R., Steinbrecher, U.P. 

and Yoshida, E.M. (2002). Post-liver transplantation diabetes mellitus: an association with 

hepatitis C Liver Transplant.  8: 356–361.  

Ali, S.S., Ali, I.S., Aamir, A.H., Jadoon, Z. and Inayatullah, S. (2007). Frequency of hepatitis C infection 

in diabetic patients. Journal of Medicine. 19: 46–49.   

Allison, M.E., Wreghitt, T., Palmer, C.R. and Alexander, G.J. (1994). Evidence for a link between 

hepatitis C virus infection and diabetes mellitus in a cirrhotic population. Journal of 

Hepatology. 21: 1135–1139.  

Antonelli, A., Ferri, C., Fallahi, P., Pampana, A., Ferrari, S.M., Goglia, F. and Ferrannini, E. (2005). 

Hepatitis C virus infection: evidence for an association with type 2 diabetes. Diabetes Care. 28: 

2548–2550.  

http://www.eajournals.org/
http://www.ncbi.nlm.nih.gov/pubmed/12123108
http://www.ncbi.nlm.nih.gov/pubmed/12123108
http://www.ncbi.nlm.nih.gov/pubmed/12123108
http://www.ncbi.nlm.nih.gov/pubmed/11965580
http://www.ncbi.nlm.nih.gov/pubmed/11965580
http://www.ncbi.nlm.nih.gov/pubmed/11965580
http://www.ncbi.nlm.nih.gov/pubmed/17867480
http://www.ncbi.nlm.nih.gov/pubmed/17867480
http://www.ncbi.nlm.nih.gov/pubmed/7699240
http://www.ncbi.nlm.nih.gov/pubmed/7699240
http://www.ncbi.nlm.nih.gov/pubmed/7699240
http://www.ncbi.nlm.nih.gov/pubmed/16186298
http://www.ncbi.nlm.nih.gov/pubmed/16186298
http://www.ncbi.nlm.nih.gov/pubmed/16186298


European Journal of Biology and Medical Science Research 

  Vol.7, No.3, pp.1-14, August  2019 

                               Published by European Centre for Research Training and Development UK (www.eajournals.org) 

10 
Print ISSN: ISSN 2053-406X, Online ISSN: ISSN 2053-4078 
 

 Antonelli, A., Ferri, C., Fallahi, P., Pampana, A., Ferrari, S.M., Goglia, F. and Ferrannini, E. (2004). 

Type 2 diabetes in hepatitis C-related mixed cryoglobulinaemia patients. Rheumatology (Oxford). 

43: 238–240.  

Arao, M., Murase, K., Kusakabe, A., Yoshioka, K., Fukuzawa, Y., Ishikawa, T., Tagaya, T., Yamanouchi, 

K., Ichimiya, H. and Sameshima, Y. (2003). Prevalence of diabetes mellitus in Japanese patients 

infected chronically with hepatitis C virus. Journal of Gastroenterology. 38: 355–360.  

Balogun, W.O., Adeleye, J.O., Akinlade, K.S., Kuti. and Otegbayo, J.A. (2006). Low prevalence of 

hepatitis-C viral seropositivity among patients with type-2 diabetes mellitus in a tertiary 

hospital. Journal of National Medical Association. 98: 1805–1808.  

Blankson, A., Wiredu, E.K., Gyasi, R.K., Adjei, A. and Tettey, Y. (2005). Sero-prevalence of hepatitis B 

and C viruses in cirrhosis of the liver in Accra, Ghana. Ghana Medicine Journal. 39: 132–137. 

Boschim C., Stuver, S., Okayama, A., Trichopoulos, D., Orav, E.J., Tsubouchi, H. and Mueller, N.A. 

(2000). Follow-up study of morbidity and mortality associated with hepatitis C virus infection and 

its interaction with human T lymphotropic virus type I in Miyazaki, Japan. Journal of Infectious 

Disease. 181: 35–41.  

Butt, A.A., Fultz, S.L., Kwoh, C.K., Kelley, D., Skanderson, M. and Justice, A.C. (2004). Risk of diabetes 

in HIV infected veterans pre- and post-HAART and the role of HCV coinfection. Hepatology. 40: 

115–119.  

Caronia, S., Taylor, K., Pagliaro, L., Carr, C., Palazzo, U., Petrik, J., O’Rahilly, S., Shore, S., Tom, B.D. 

and Alexander, G.J. (1999). Further evidence for an association between non-insulin-dependent 

diabetes mellitus and chronic hepatitis C virus infection. Hepatology. 30: 1059–1063.  

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

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

Gastroenterology Hepatology. 24: 42–48.  

Chen, H.F., Li, C.Y., Chen, P., See, T.T. and Lee, H.Y. (2006). Seroprevalence of hepatitis B and C in 

type 2 diabetic patients. Journal China Medical Association. 69: 146–152.   

Chuang, L.M., Tsai, S.T., Huang, B.Y. and Tai, T.Y. (2002). The status of diabetes control in Asia--a 

cross-sectional survey of 24 317 patients with diabetes mellitus in 1998. Diabetes Medicine. 19: 

978–985.  

Grimbert, S., Valensi, P., Lévy-Marchal, C., Perret, G., Richardet, J.P., Raffoux, C., Trinchet, J.C. and 

Beaugrand, M. (1996). High prevalence of diabetes mellitus in patients with chronic hepatitis C. A 

case-control study. Gastroenterology Clinical Biology. 20: 544–548.  

Gulcan, A., Gulcan, E., Toker, A., Bulut, I. and Akcan, Y. (2008). Evaluation of risk factors and 

seroprevalence of hepatitis B and C in diabetic patients in Kutahya, Turkey. Journal of 

Investigated Medicine. 56: 858–863.  

Hourigan, L.F., Macdonald, G.A., Purdie, D., Whitehall, V.H., Shorthouse, C., Clouston, A. and Powell, 

E.E. (1999). Fibrosis in chronic hepatitis C correlates significantly with body mass index and 

steatosis. Hepatology. 29: 1215–1219.   

http://www.eajournals.org/
http://www.ncbi.nlm.nih.gov/pubmed/13130149
http://www.ncbi.nlm.nih.gov/pubmed/13130149
http://www.ncbi.nlm.nih.gov/pubmed/13130149
http://www.ncbi.nlm.nih.gov/pubmed/12743775
http://www.ncbi.nlm.nih.gov/pubmed/12743775
http://www.ncbi.nlm.nih.gov/pubmed/12743775
http://www.ncbi.nlm.nih.gov/pubmed/10608748
http://www.ncbi.nlm.nih.gov/pubmed/10608748
http://www.ncbi.nlm.nih.gov/pubmed/10608748
http://www.ncbi.nlm.nih.gov/pubmed/10608748
http://www.ncbi.nlm.nih.gov/pubmed/15239093
http://www.ncbi.nlm.nih.gov/pubmed/15239093
http://www.ncbi.nlm.nih.gov/pubmed/15239093
http://www.ncbi.nlm.nih.gov/pubmed/10498660
http://www.ncbi.nlm.nih.gov/pubmed/10498660
http://www.ncbi.nlm.nih.gov/pubmed/10498660
http://www.ncbi.nlm.nih.gov/pubmed/18717762
http://www.ncbi.nlm.nih.gov/pubmed/18717762
http://www.ncbi.nlm.nih.gov/pubmed/18717762
http://www.ncbi.nlm.nih.gov/pubmed/16689194
http://www.ncbi.nlm.nih.gov/pubmed/16689194
http://www.ncbi.nlm.nih.gov/pubmed/12647837
http://www.ncbi.nlm.nih.gov/pubmed/12647837
http://www.ncbi.nlm.nih.gov/pubmed/12647837
http://www.ncbi.nlm.nih.gov/pubmed/8881566
http://www.ncbi.nlm.nih.gov/pubmed/8881566
http://www.ncbi.nlm.nih.gov/pubmed/8881566
http://www.ncbi.nlm.nih.gov/pubmed/18667903
http://www.ncbi.nlm.nih.gov/pubmed/18667903
http://www.ncbi.nlm.nih.gov/pubmed/18667903
http://www.ncbi.nlm.nih.gov/pubmed/10094967
http://www.ncbi.nlm.nih.gov/pubmed/10094967
http://www.ncbi.nlm.nih.gov/pubmed/10094967


European Journal of Biology and Medical Science Research 

  Vol.7, No.3, pp.1-14, August  2019 

                               Published by European Centre for Research Training and Development UK (www.eajournals.org) 

11 
Print ISSN: ISSN 2053-406X, Online ISSN: ISSN 2053-4078 
 

Howard, A.A., Klein, R.S. and Schoenbaum, E.E. (2003). Association of hepatitis C infection and 

antiretroviral use with diabetes mellitus in drug users. Clinical Infectious Disease. 36: 1318-1323.  

Hsu, C.S., Liu, C.H., Liu, C.J., Wang, C.C., Chen, C.L., Lai, M.Y., Chen, P.J., Chen, D.S. and Kao, J.H. 

(2009). Association of lipid profiles with hepatitis C viral load in chronic hepatitis C patients with 

genotype 1 or 2 infection. American Journal of Gastroenterology. 104: 598–604.  

Huang, J.F., Dai, C.Y., Hwang, S.J., Ho, C.K., Hsiao, P.J., Hsieh, M.Y., Lee, L.P., Lin, Z.Y., Chen, S.C. 

and Hsieh, M.Y. (2007). Hepatitis C viremia increases the association with type 2 diabetes 

mellitus in a hepatitis B and C endemic area: an epidemiological link with virological implication. 
American Journal of Gastroenterology. 102: 1237–1243.  

Huang, Z.S., Huang, T.S., Wu, T.H., Chen, M.F., Hsu, C.S. and Kao, J.H. (2010). Asymptomatic chronic 

hepatitis B virus infection does not increase the risk of diabetes mellitus: a ten-year 

observation. Journal of Gastroenterology and Hepatology. 25: 1420–1425.  

Imazeki, F., Yokosuka, O., Fukai, K., Kanda, T., Kojima, H. and Saisho, H. (2008). Prevalence of 

diabetes mellitus and insulin resistance in patients with chronic hepatitis C: comparison with 

hepatitis B virus-infected and hepatitis C virus-cleared patients. Liver International. 28: 355–362.  

Jadoon, N.A., Shahzad, M.A., Yaqoob, R., Hussain, M. and Ali, N. (2010). Seroprevalence of hepatitis C 

in type 2 diabetes: Evidence for a positive association. Virology Journal. 7: 304. 

Jain, M.K., Aragaki, C., Fischbach, L., Gibson, S., Arora, R., May, L., Vardhineni, K. and Lee, W.M. 

(2007). Hepatitis C is associated with type 2 diabetes mellitus in HIV-infected persons without 

traditional risk factors. HIV Medicine. 8: 491–497.  

Kaabia, N., Ben Jazia, E., Slim, I., Fodha, I., Hachfi, W., Gaha, R., Khalifa, M., Hadj Kilani, A., Trabelsi, 

H. and Abdelaziz, A. (2009). Association of hepatitis C virus infection and diabetes in central 

Tunisia. World Journal Gastroenterology. 15: 2778–2781. 

Kahn, B.B. and Flier, J.S. (2000). Obesity and insulin resistance. Journal of Clinical Investigation. 106: 

473–481.  

Knobler, H., Schihmanter, R., Zifroni, A., Fenakel, G., Schattner, A. (2000). Increased risk of type 2 

diabetes in noncirrhotic patients with chronic hepatitis C virus infection. Mayo Clinical Procedure. 

75: 355–359.   

Kobashi, R.A., Gutiérrez, Y., Ponciano, G., Uribe, M., Méndez, N. (2010). Prevalence of type 2 diabetes 

mellitus and chronic liver disease: a retrospective study of the association of two increasingly 

common diseases in Mexico. Annual Hepatology. 9: 282–288.  

Kwon, S.Y., Kim, S.S., Kwon, O.S., Kwon, K.A., Chung, M.G., Park, D.K., Kim, Y.S., Koo, Y.S., Kim, 

Y.K. and Choi, D.J. (2005). Prognostic significance of glycaemic control in patients with HBV 

and HCV-related cirrhosis and diabetes mellitus. Diabetes Medicine. 22: 1530–1535.  

http://www.eajournals.org/
http://www.ncbi.nlm.nih.gov/pubmed/12746779
http://www.ncbi.nlm.nih.gov/pubmed/12746779
http://www.ncbi.nlm.nih.gov/pubmed/19262519
http://www.ncbi.nlm.nih.gov/pubmed/19262519
http://www.ncbi.nlm.nih.gov/pubmed/19262519
http://www.ncbi.nlm.nih.gov/pubmed/17531012
http://www.ncbi.nlm.nih.gov/pubmed/17531012
http://www.ncbi.nlm.nih.gov/pubmed/17531012
http://www.ncbi.nlm.nih.gov/pubmed/17531012
http://www.ncbi.nlm.nih.gov/pubmed/20659233
http://www.ncbi.nlm.nih.gov/pubmed/20659233
http://www.ncbi.nlm.nih.gov/pubmed/20659233
http://www.ncbi.nlm.nih.gov/pubmed/18290778
http://www.ncbi.nlm.nih.gov/pubmed/18290778
http://www.ncbi.nlm.nih.gov/pubmed/18290778
http://www.ncbi.nlm.nih.gov/pubmed/17944681
http://www.ncbi.nlm.nih.gov/pubmed/17944681
http://www.ncbi.nlm.nih.gov/pubmed/17944681
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC380258/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC380258/
http://www.ncbi.nlm.nih.gov/pubmed/10761489
http://www.ncbi.nlm.nih.gov/pubmed/10761489
http://www.ncbi.nlm.nih.gov/pubmed/10761489
http://www.ncbi.nlm.nih.gov/pubmed/20720269
http://www.ncbi.nlm.nih.gov/pubmed/20720269
http://www.ncbi.nlm.nih.gov/pubmed/20720269
http://www.ncbi.nlm.nih.gov/pubmed/16241918
http://www.ncbi.nlm.nih.gov/pubmed/16241918
http://www.ncbi.nlm.nih.gov/pubmed/16241918


European Journal of Biology and Medical Science Research 

  Vol.7, No.3, pp.1-14, August  2019 

                               Published by European Centre for Research Training and Development UK (www.eajournals.org) 

12 
Print ISSN: ISSN 2053-406X, Online ISSN: ISSN 2053-4078 
 

Labropoulou, C., Goritsas, C., Fragopanagou, H., Repandi, M., Matsouka, P. and Alexandrides, T. (1999). 

High prevalence of diabetes mellitus among adult beta-thalassaemic patients with chronic hepatitis 

C. European Journal of Gastroenterology and Hepatology. 11: 1033–1036.  

Lauer, G.M. and Walker, B.D. (2004). Hepatitis C virus infection. North England Journal of Medicine. 

345: 41–52.  

Lecube, A., Hernández, C., Genescà, J., Esteban, J.I., Jardí, R. and 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: 1171–1175.  

Liberati, A., Altman, D.G., Tetzlaff, J., Mulrow, C., Gøtzsche, P.C., Ioannidis, J.P.A., Clarke, M., 

Devereaux, P.J., Kleijnen, J. and Moher, D. (2009). The PRISMA statement for reporting 

systematic reviews and meta-analyses of studies that evaluate health care interventions: 

explanation and elaboration. Annual International Medicine. 151: 65–94.  

Li-Ng, M., Tropp, S., Danoff, A. and Bini, E.J. (2005). Association between chronic hepatitis B virus 

infection and diabetes among Asian Americans and Pacific Islanders. Digest Liver Disease. 39: 

549–556.  

Lok, A.S. and McMahon, B.J. (2009). Chronic hepatitis B: Update 2009. Hepatology. 50: 661–662.  

Ma, Y. and Yan, W.W. (2005). Chronic hepatitis C virus infection and post-liver transplantation diabetes 

mellitus. World Journal of Gastroenterology. 11: 6085–6089.  

Mangia, A., Schiavone, G., Lezzi, G., Marmo, R., Bruno, F., Villani, M.R., Cascavilla, I., Fantasia, L. and 

Andriulli, A. (1998). HCV and diabetes mellitus: evidence for a negative association. American 

Journal of Gastroenterology. 93: 2363–2367.  

 Mason, A.L., Lau, J.Y., Hoang, N., Qian, K., Alexander, G.J., Xu, L., Guo, L., Jacob, S., Regenstein, 

F.G. and Zimmerman, R. (1999). Association of diabetes mellitus and chronic hepatitis C virus 

infection. Hepatology. 29: 328–333.  

Mehta, S.H., Brancati, F.L., Strathdee, S.A., Pankow, J.S., Netski, D., Coresh, J., Szklo, M. and Thomas, 

D.L. (2003). Hepatitis C virus infection and incident type 2 diabetes. Hepatology. 38: 50–56.  

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

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

States. Annual International Medicine. 133: 592–599.   

Naing, C., Mak, J.W., Ahmed, S.I. and Maung, M. (2012). Relationship between hepatitis C virus 

infection and type 2 diabetes mellitus: Meta-analysis. World Journal Gastroenterology. 18: 1642–

1651. 

Negro, F. (2006). Insulin resistance and HCV: will new knowledge modify clinical management? Journal 

of Hepatology. 45: 514–519.  

Negro, F. and Alaei, M. (2009). Hepatitis C virus and type 2 diabetes. World Journal of Gastroenterology. 

15: 1537–1547. 

http://www.eajournals.org/
http://www.ncbi.nlm.nih.gov/pubmed/10503842
http://www.ncbi.nlm.nih.gov/pubmed/10503842
http://www.ncbi.nlm.nih.gov/pubmed/10503842
http://www.ncbi.nlm.nih.gov/pubmed/11439948
http://www.ncbi.nlm.nih.gov/pubmed/11439948
http://www.ncbi.nlm.nih.gov/pubmed/15111540
http://www.ncbi.nlm.nih.gov/pubmed/15111540
http://www.ncbi.nlm.nih.gov/pubmed/15111540
http://www.ncbi.nlm.nih.gov/pubmed/19622512
http://www.ncbi.nlm.nih.gov/pubmed/19622512
http://www.ncbi.nlm.nih.gov/pubmed/19622512
http://www.ncbi.nlm.nih.gov/pubmed/19622512
http://www.ncbi.nlm.nih.gov/pubmed/17416560
http://www.ncbi.nlm.nih.gov/pubmed/17416560
http://www.ncbi.nlm.nih.gov/pubmed/17416560
http://www.ncbi.nlm.nih.gov/pubmed/19714720
http://www.ncbi.nlm.nih.gov/pubmed/16273631
http://www.ncbi.nlm.nih.gov/pubmed/16273631
http://www.ncbi.nlm.nih.gov/pubmed/9860393
http://www.ncbi.nlm.nih.gov/pubmed/9860393
http://www.ncbi.nlm.nih.gov/pubmed/9860393
http://www.ncbi.nlm.nih.gov/pubmed/9918906
http://www.ncbi.nlm.nih.gov/pubmed/9918906
http://www.ncbi.nlm.nih.gov/pubmed/9918906
http://www.ncbi.nlm.nih.gov/pubmed/12829986
http://www.ncbi.nlm.nih.gov/pubmed/12829986
http://www.ncbi.nlm.nih.gov/pubmed/11033586
http://www.ncbi.nlm.nih.gov/pubmed/11033586
http://www.ncbi.nlm.nih.gov/pubmed/11033586
http://www.ncbi.nlm.nih.gov/pubmed/16901576
http://www.ncbi.nlm.nih.gov/pubmed/16901576


European Journal of Biology and Medical Science Research 

  Vol.7, No.3, pp.1-14, August  2019 

                               Published by European Centre for Research Training and Development UK (www.eajournals.org) 

13 
Print ISSN: ISSN 2053-406X, Online ISSN: ISSN 2053-4078 
 

Nkrumah, B., Owusu, M., Frempong, H.O. and Averu, P. (2011). Hepatitis B and C viral infections 

among blood donors from rural Ghana. Ghana Medical Journal. 45: 97–100. 

Nwokediuko, S.C. and Oli, J.M. (2008). Hepatitis C virus infection in Nigerians with diabetes mellitus. 

Nigerian Journal of Clinical Practices. 11: 94–99.  

Okan, V., Araz, M., Aktaran, S., Karsligil, T., Meram, I., Bayraktaroglu, Z. and Demirci, F. (2002). 

Increased frequency of HCV but not HBV infection in type 2 diabetic patients in 

Turkey. International Journal of Clinical Practices. 56: 175–177.  

Olokoba, A.B., Badung, L.H., Abdurrahman, M.B., Salawu, F.K., Danburam, A., Aderibigbe, S., Midala, 

J. and Tidi, S.K. (2010). Hepatitis C virus infection in Nigerians with diabetes mellitus. American 

Journal of Science and Indian Research. 1: 135–138. 

Onyekwere, C.A., Anomneze, E.E. and Wali, S.S. (2002). Prevalence of serological markers of chronic 

hepatitis B virus infection in diabetics in the Lagos University Teaching Hospital, Lagos. Nigeria 

Postgraduate Medicine Journal. 9: 129–133.  

Papatheodoridis, G.V., Chrysanthos, N., Savvas, S., Sevastianos, V., Kafiri, G., Petraki, K. and Manesis, 

E.K. (2006). Diabetes mellitus in chronic hepatitis B and C: prevalence and potential association 

with the extent of liver fibrosis. Journal of Viral Hepatitis. 13: 303–310.  

Ponce, A., Garcia, L., Garcia, M.C., Gomez, F.J., Valdespino, J.L., Olaiz, G., Rojas, R., Ferreyra, L., 

Cano, B. and Bobadilla, M. (2004). Tuberculosis and diabetes in southern Mexico. Diabetes Care. 

27: 1584–1590.  

Purcell R. (1997). The hepatitis C virus: overview. Hepatology. 26: 11–14.  

Qiao, Q., Keinanen, S., Kivela, S.L. (1997). Association of waist to hip ratio with diabetes among middle-

aged subjects with impaired glucose tolerance. European Journal of Public Health. 7: 106–108. 

Qureshi, H., Ahsan, T., Mujeeb, S.A., Jawad, F., Mehdi, I., Ahmed, W. and Alam, S.E. (2002). Diabetes 

mellitus is equally frequent in chronic HCV and HBV infection. Journal of Pakistan Medicine 

Association. 52: 280–283.  

Rouabhia, S., Malek, R., Bounecer, H., Dekaken, A., Bendali, F., Sadelaoud, M. and Benouar, A. (2010). 

Prevalence of type 2 diabetes in Algerian patients with hepatitis C virus infection. World Journal 

of Gastroenterology. 16: 3427–3431. 

Ryu, J.K., Lee, S.B., Hong, S.J. and Lee, S. (2001). Association of chronic hepatitis C virus infection and 

diabetes mellitus in Korean patients. Korean Journal of International Medicine. 16: 18–23.  

Samantray, J., Zambare, S., Seyoum, B. and Abou-Samra, A.B. (2011). Glucose control and lipid 

metabolism in African American patients with type 2 diabetes mellitus and chronic hepatitis C 

viral infection. Endocrine Practices. 17: 363–368.  

Sangiorgio, L., Attardo, T., Gangemi, R., Rubino, C., Barone, M. and Lunetta, M. (2000). Increased 

frequency of HCV and HBV infection in type 2 diabetic patients. Diabetes Research Clinical 

Practices. 48: 147–151.  

http://www.eajournals.org/
http://www.ncbi.nlm.nih.gov/pubmed/18817046
http://www.ncbi.nlm.nih.gov/pubmed/18817046
http://www.ncbi.nlm.nih.gov/pubmed/12018820
http://www.ncbi.nlm.nih.gov/pubmed/12018820
http://www.ncbi.nlm.nih.gov/pubmed/12018820
http://www.ncbi.nlm.nih.gov/pubmed/12501266
http://www.ncbi.nlm.nih.gov/pubmed/12501266
http://www.ncbi.nlm.nih.gov/pubmed/12501266
http://www.ncbi.nlm.nih.gov/pubmed/16637860
http://www.ncbi.nlm.nih.gov/pubmed/16637860
http://www.ncbi.nlm.nih.gov/pubmed/16637860
http://www.ncbi.nlm.nih.gov/pubmed/15220232
http://www.ncbi.nlm.nih.gov/pubmed/15220232
http://www.ncbi.nlm.nih.gov/pubmed/15220232
http://www.ncbi.nlm.nih.gov/pubmed/9305657
http://www.ncbi.nlm.nih.gov/pubmed/12481656
http://www.ncbi.nlm.nih.gov/pubmed/12481656
http://www.ncbi.nlm.nih.gov/pubmed/12481656
http://www.ncbi.nlm.nih.gov/pubmed/11417300
http://www.ncbi.nlm.nih.gov/pubmed/11417300
http://www.ncbi.nlm.nih.gov/pubmed/21134881
http://www.ncbi.nlm.nih.gov/pubmed/21134881
http://www.ncbi.nlm.nih.gov/pubmed/21134881
http://www.ncbi.nlm.nih.gov/pubmed/10802152
http://www.ncbi.nlm.nih.gov/pubmed/10802152
http://www.ncbi.nlm.nih.gov/pubmed/10802152


European Journal of Biology and Medical Science Research 

  Vol.7, No.3, pp.1-14, August  2019 

                               Published by European Centre for Research Training and Development UK (www.eajournals.org) 

14 
Print ISSN: ISSN 2053-406X, Online ISSN: ISSN 2053-4078 
 

Serfaty, L. and Capeau, J. (2009). Hepatitis C, insulin resistance and diabetes: clinical and pathogenic 

data. Liver International. 29: 13–25.  

Shah, A., Bhandary, S., Malik, S.L., Risal, P. and Koju, R. (2009). Waist circumference and waist-hip 

ratio as predictors of type 2 diabetes mellitus in the Nepalese population of Kavre District. Nepal 

Medical Collated Journal. 11: 261–267.  

Shepard, C.W., Finelli, L. and Alter, M.J. (2005). Global epidemiology of hepatitis C virus infection. 

Lancet Infect Disease. 5: 558–567.  

Simó, R., Lecube, A., Genescà, J., Esteban, J.I., Hernández, C. (2006). Sustained virological response 

correlates with reduction in the incidence of glucose abnormalities in patients with chronic 

hepatitis C virus infection. Diabetes Care. 29: 2462–2466.  

Sotiropoulos, A., Peppas, T.A., Skliros, E., Apostolou, O., Kotsini, V. and Pappas, S.I. (1999). Low 

prevalence of hepatitis C virus infection in Greek diabetic patients. Diabetes Medicine. 16: 250–

252.  

Wang, C.S., Wang, S.T., Yao, W.J., Chang, T.T., Chou, P. (2007). Hepatitis C virus infection and the 

development of type 2 diabetes in a community-based longitudinal study. American Journal 

Epidemiology. 166: 196–203.  

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: 831–844. 

Wild, S., Roglic, G., Green, A., Sicree, R. and King, H. (2004). Global prevalence of diabetes: Estimates 

for the year 2000 and projections for 2030. Diabetes Care. 27: 1047–1053.  

Wilson, C. (2004). Hepatitis C infection and type 2 diabetes in American-Indian women. Diabetes Care. 

27: 2116–2119.  

Zein, N.N., Abdulkarim, A.S., Wiesner, R.H., Egan, K.S. and Persing, D.H. (2000). Prevalence of 

diabetes mellitus in patients with end-stage liver cirrhosis due to hepatitis C, alcohol, or cholestatic 

disease. Journal of Hepatology. 32: 209–217.  

 

http://www.eajournals.org/
http://www.ncbi.nlm.nih.gov/pubmed/19187069
http://www.ncbi.nlm.nih.gov/pubmed/19187069
http://www.ncbi.nlm.nih.gov/pubmed/20635606
http://www.ncbi.nlm.nih.gov/pubmed/20635606
http://www.ncbi.nlm.nih.gov/pubmed/20635606
http://www.ncbi.nlm.nih.gov/pubmed/16122679
http://www.ncbi.nlm.nih.gov/pubmed/16122679
http://www.ncbi.nlm.nih.gov/pubmed/17065685
http://www.ncbi.nlm.nih.gov/pubmed/17065685
http://www.ncbi.nlm.nih.gov/pubmed/17065685
http://www.ncbi.nlm.nih.gov/pubmed/10227572
http://www.ncbi.nlm.nih.gov/pubmed/10227572
http://www.ncbi.nlm.nih.gov/pubmed/10227572
http://www.ncbi.nlm.nih.gov/pubmed/17496314
http://www.ncbi.nlm.nih.gov/pubmed/17496314
http://www.ncbi.nlm.nih.gov/pubmed/17496314
http://www.ncbi.nlm.nih.gov/pubmed/15111519
http://www.ncbi.nlm.nih.gov/pubmed/15111519
http://www.ncbi.nlm.nih.gov/pubmed/15333471
http://www.ncbi.nlm.nih.gov/pubmed/15333471
http://www.ncbi.nlm.nih.gov/pubmed/10707860
http://www.ncbi.nlm.nih.gov/pubmed/10707860
http://www.ncbi.nlm.nih.gov/pubmed/10707860

