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ASSOCIATION OF CHRONIC HEPATITIS C AND B VIRUS INFECTIONS WITH
DIABETES MELLITUS AMONG ADULT ETHIOPIAN PATIENTS AT
ADERA MEDICAL CENTER IN ADDIS ABABA

Abate Bane, MD"

ABSTRACT

Introduction: Chronic hepatitis C and hepatitis B virus infections are pandemic affecting more than 170 million
and 2 billion people worldwide, respectively. These infections can lead to cirrhosis, hepatocellular carcinoma, and
extra hepatic complications like type 2 diabetes mellitus. In this study, we assessed the association of chronic
hepatitis C and B virus infections with diabetes mellitus in adult Ethiopians.

Patients and Methods: This cross sectional analytical study was conducted at Adera Medical and Gastroenterol-
ogy Center in Addis Ababa between September 1 and November 30, 2015. One hundred forty one patients with
hepatitis C and 359 patients with hepatitis B viral infection were included in the study upon informed consent and
following study approval by the institutional review committee. Data regarding diabetes mellitus risk factors, com-
plete blood count, liver chemistry, fasting blood sugar, and sonography were collected. Hepatitis C and B virus
screening was done using rapid antibody test and confirmed by enzyme linked immune-sorbent assay followed by
polymerase chain reaction, genotype and viral load testing for treatment. The data were analyzed using SPSS ver-
sion 20 software and strength of association measured using odds ratio and 95% confidence interval.

Results: Among the 141 cases with hepatitis C virus infection, the majority (60.4%) were from Addis Ababa, 63%
were males, while 61% were below the age of 45 with overall mean (SD) age of 40.7 (95% CI, 39.6-41.9)) years.
Genotypes 4 and 1 were predominant, constituting 70% and 20%, respectively. Type 2 diabetes mellitus was diag-
nosed among 29.8% and 3.6% of the patients with hepatitis C and B viral infections, respectively.

Conclusion: Hepatitis C viral infection is statistically significantly associated with the occurrence of type 2 diabe-
tes mellitus, as compared to those with hepatitis B virus infection, indicating the importance of screening for dia-
betes mellitus with more rigor among patients with hepatitis C virus infection and vice versa.
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Hepatitis B Virus (HBV) also leads to a number of
hepatic complications ranging from acute to chronic
hepatitis, cirrhosis and hepatocellular carcinoma as
well as extra hepatic complications. The cause of
these extrahepatic manifestations is generally be-

INTRODUCTION

Hepatitis C virus (HCV) affects approximately 170
million people while over 2 billion people are in-
fected with hepatitis B (HBV) worldwide. In Ethio-
pia, epidemiological studies estimate HBsAg and
HCV Ab sero-prevalence to be about 8% and 1%
respectively. More than 80% of patients with HCV
infection progress into a chronic disease, 20-30% of
whom progress to cirrhosis after 10-20 years of fol-
low-up, and some develop hepatocellular carcinoma
(1). Although HCV targets at the liver, about 38% of
patients with HCV were noted to present with extra
hepatic manifestation like cryoglobinemia, mem-
brano-proliferative  glomerulonephritis, porphyria
cutaneatarda, and diabetes mellitus (DM) (1-5).

lieved to be immune mediated. The most commonly
described include skin rash, arthritis, arthralgia,
glomerulonephritis, polyarteritis nodosa, and papular
acrodermatitis (2).

As many as 80% of the patients with cirrhosis show
glucose intolerance and 10%—-20% of them have DM
(3). Glucose intolerance has been demonstrated in
cirrhotic patients because of insulin resistance caused
by a post-receptor defect, decreased binding of insu-
lin to target tissue, and inadequate response of the
pancreatic beta cells to appropriately secrete insulin
to overcome the defect in insulin action (3-5). Obe-
sity, aging, and genetic factors such as family history
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of DM may also contribute to the development of
type 2 DM (6-7). Insulin resistance (IR) and diabetes
can develop at any stage of HCV infection by inter-
fering with insulin signalling pathway in hepatocytes,
igniting inflammatory response with production of
cytokines such as TNF alpha and IL-6 and increasing
oxidative stress (8-10). Recent studies have shown
TNF alpha to be higher in HCV patients with DM
than in non-diabetics. It inhibits insulin-stimulated
tyrosine phosphorylation of insulin receptor and in-
sulin receptor substrate 1 in adipocytes stimulates
lipolysis, and increases serum-free fatty acids, lead-
ing to IR in muscle and liver. It increases hepatic
glucose production, and down-regulates genes in
adipocytes encoding proteins such as insulin receptor
substrate 1, glucose transporter-4, peroxisome prolif-
erator-activated receptors, and adiponectin. In addi-
tion, TNF-alpha may reduce beta-cell function by
direct toxic effects, further contributing to the devel-
opment of DM (11,12).

To our knowledge, there is no recent report on the
association between HCV as well as HBV and DM in
Ethiopia. We, therefore, conducted this study to as-
sess the association between DM and HCV and HBV
infections among adult Ethiopians patients.

PATIENTS AND METHODS

This cross-sectional analytical study was conducted
at the Adera Medical Center in Addis Ababa, Ethio-
pia, over a period three months, September 1 through
November 30, 2015. The study involved 141 patients
with HCV and 359 with HBV infections. HCV or
HBV seropositive male and female adult patients
who were referred by other health facilities or di-
rectly visiting the Center were consecutively re-
cruited after informed written consent was obtained
from each patient. The research proposal was also
approved by the Institutional Research Review
Board. Patients who did not give consent and those
with liver cancer, on interferon therapy, with end
stage renal disease, who had HBV, HCV, and/or HIV
co-infection and women who were pregnant were
excluded from the study.

Treating physicians, using a structured questionnaire
designed for the study, collected Socio demographic
and data on risk factor for DM, including address,
marital status, age, gender, family history of DM,
and liver disease. Data was also collected on co-
morbidities like HBV, HCV, and/or HIV co infec-
tion, and data obtained on alcohol consumption and
body mass index (BMI). HCV and HBV screening
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was done by rapid antibody test and later confirmed
by Emzyme-Linked Immuno-Sorbent Assay
(ELISA) using the ARCHITECT i2000SR automated
analyzer from Abbott Laboratories (USA). Determi-
nation of HCV viral load and genotype was done
using TagMan real time reverse transcriptase Poly-
merase Chain Reaction (PCR) at Bioscientia GmBH
in Germany, as these tests were not available in
Ethiopia during the study period.

Data collection also included hemoglobin, white
blood cell (WBC), platelet count, fasting blood sugar
(FBS), and liver chemistry and sonography results of
the patients. Two values of FBS > 110mg/dl were
considered to be diagnostic of DM. Presence of cir-
rhosis was assessed by abdominal sonography fea-
tures and AST to platelet ratio index (APRI) score of
>2.0 indicating cirrhosis. The data were analyzed
using the Statistical package for Social Sciences
(SPSS) version 20 computer software. Odds ratio and
95% confidence interval were used to establish the
strength and the significance of the association be-
tween variables. A logistic regression model was
used to explore the association between HCV, HBV
and type 2 DM independent of the other explanatory
factors.

RESULTS

Among the 141 cases with HCV infections, males
comprised a higher proportion 313(63%) with mean
age of 40.7 years and 60.4% of them were from Ad-
dis Ababa while majority of those with HBV infec-
tion were from out of Addis Ababa. Genotypes 4 and
1 HCV infections were documented in 70% and 20%
of the patients, respectively. Type 2 DM was diag-
nosed among 29.8% those infected with HCV in con-
trast to 3.6% among those infected with HBV. How-
ever, positive family history of DM and fatty liver
were observed in only few patients with DM, as well
as those with HBV and HCV infections.

Disaggregation of the study participants by their dia-
betes mellitus status indicated that a slightly higher
proportion of female patients, 24(12.8%) than male
patients, 31(10%) were diagnosed to have diabetes
mellitus. Similarly, a higher proportion of older pa-
tients (older than 45 years), 46 (23.4%) than younger
patients (younger than 45 years), 9(3%) were diag-
nosed to have diabetes mellitus. The proportion of
patients with HCV who were diagnosed to have dia-
betes mellitus, 42(29.8) was much higher than the
proportion of patients with HBV infection who were
diagnosed to have diabetes mellitus, 13(3.6%), as
shown in Tables 2 and 3.



Table 1: Socio demographic characteristics of study participants, Adera Medical Center, 2015

Variable Category Frequency Percent
Sex Male 313 62.6
Female 187 374
Age <45 303 60.6
>+45 197 394
Address (n=418) AA 285 60.4
Oromia 83 17.6
Ambhara 37 7.8
SNNP 31 6.6
Others 36 7.6
Abdominal US Normal 183 38.9%
Fatty liver 80 17.0%
CLD 181 38.5%
Ascites 30 6.4%
Types of Infection HCV 141 28.2%
HBV 359 71.8%
ALT status (n=270) <501U 147 45.7%
50-1001U 131 40.7%
100+I1U 44 13.7%
AST status (n=269) <50IU 102 31.8%
50-1001U 142 44.2%
100+IU 77 24.0%
Total 500 100.0 %

Table 2: Socio demographic characteristics of study participants by their diabetic status,

Adera Medical Center, 2015

Diabetes Mellitus
YES NO Total
Variable Category N %0 N %o n
Sex Male 31 9.9% 282 90.1% 313
Female 24 12.8% 163 87.2% 187
Age <45 9 3.0% 294 97.0% 303
>+45 46 23.4% 151 76.6% 197
Address Addis Ababa 39 13.7% 246 86.3% 285
Others 16 7.4% 199 92.6% 215
Abdominal US Normal 5 2.7% 178 97.3% 183
Fatty liver 8 10.0% 72 90.0% 80
CLD 35 19.3% 146 80.7% 181
Ascites 3 10.0% 27 90.0% 30
Types of Infection HCV 42 29.8% 99 70.2% 141
HBV 13 3.6% 346 96.4% 359
ALT status (n=270) <50IU 17 11.6% 130 88.4% 147
50-1001U 26 19.8% 105 80.2% 131
100+IU 9 20.5% 35 79.5% 44
AST status (n=269) <50IU 8 7.8% 94 92.2% 102
50-1001U 33 23.2% 109 76.8% 142
100+1U 11 14.3% 66 85.7% 77
Total 55 11.0% 445 89.0 % 500
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Bivariate analysis: In the bivariate analysis, patients’
age, address, ultrasonographical findings, types of
viral hepatitis infection and lab results of liver func-
tion test (AST) were all found to be significantly
associated with diabetes mellitus. Patients who were
45 years or older were about ten times more likely
than patients who were younger than 45 years to de-
velop diabetes mellitus [COR 9.95 95%CI (4.74,
20.87)]. On the other hand, patients who came from
outside Addis Ababa were less likely than patients
from Addis Ababa to develop diabetes millets
[COR=0.51, 95%CI (0.26, 0.93)]. The bivariate
analysis also indicated that there was a significant
association between liver sonography findings and
patients’ diabetic status. Patients with fatty liver and
chronic liver disease findings were about 4 and 9
times, respectively, more likely than their counter-
parts to be positive for diabetes mellitus, [COR=3.96,
95%CI (1.25, 12.5) and COR=8.53, 95%C) (3.26,
23.30]. Patients with hepatitis C viral (HCV) infec-
tions are more than 11 times more likely than pa-
tients with hepatitis B viral (HBV) infections to de-
velop diabetes mellitus [COR=11.3 95%CI (5.83,
21.9). Similarly, patients whose lab result of liver
function test (AST) were between 50 and 100 IU
were more than three times more likely than those
whose lab test were below 50 IU to be positive for
diabetes mellitus, [COR= 3.56, 95%CI (1.57, 8.08)].
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Sex of the patients and lab results of ALT (liver
function test) however did not show any significant
association with diabetes millets in the bivariate
analysis.

Multivariate analysis: Variables that showed asso-
ciation with the outcome variable (diabetes malleus)
in the bivariate analysis (with p-value of 0.25 or less)
were considered for multivariate analysis to elimi-
nate confounders and to identify variables that are
independently associated with diabetes millets. Ac-
cordingly, the multivariate analysis revealed that age
of the patients and type of viral hepatitis infection
were remained to be positively associated with diabe-
tes mellitus after controlling for other variables. All
the rest of the variables have lost their significant
association in the multivariate model. Patients who
were older than 45 years were more than 3 times
more likely than younger than 45 years old patients
to develop diabetes mellitus, [AOR=3.26, 95%ClI,
(1.36, 7.82)]. The types of viral hepatitis infection
that the patients had was considered as one of the
predictors for patients’ diabetes status. In this multi-
variate analysis, patients with HCV infection were
more than 4 times more likely than patients with
HBV infection to develop diabetes mellitus,
[AOR=4.35, 95%CI (1.84, 10.3)] as shown in table 3
and Fig 1.
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Figure 1. The distribution of co-morbidities among patients with Hepatitis B and C viral infections,
Sept.-Nov. 2016, Adera Medical Center, Addis Ababa, Ethiopia
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Table 3: Association between viral hepatitis infection and diabetes mellitus among patients attending
Adera Medical Center, 2015

Characteris- Diabetes Mellitus

tics Yes NO COR 95% CI AOR 95% CI
Sex of the

patients

Male 31 (9.9 2812 (90.1)

Female 24 (12.8) 163 (87.2) 1.34 (0.76,2.36) 0.74 (0.36, 1.54)
Age of the

patients

<45 years 9(3) 294 (97)

>+45 years 46 (23.4) 151 (76.6)  9.95 4.74,20.87) 3.26 (1.36, 7.82)
Patients’

Address

Addis Ababa 39 (16.7) 246 (86.3)

Others 16 (7.4) 199 (92.6) 0.51 0.26,0.93) 0.80 (0.39, 1.67)
Abdominal

US findings

Normal 5@2.7) 178 (97.3)

Fatty Liver 8 (10) 72 (90) 3.96 (1.25,12.5) 1.71 (0.41,7.16)
CLD 35 (19.3) 146 (80.7)  8.53 (3.26,22.3) 1.77 (0.50, 6.26)
Ascites 3 (10) 27 (90) 3.96 (0.89,17.5) 2.26 (0.37, 13.8)

Type of Hepa-
titis infection

HCV 42 (29.8) 99 (70.2) 11.29 (5.83,219) 4.35 (1.84, 10.3)
HBV 13 (3.6) 346 (96.4)

Liver Function

Test (ALT)

<50 IU 17 (11.6) 130 (88.4)

50-100IU 26 (19.8) 105 (80.2) 1.89 (0.97, 3.67) 1.23 (0.54,2.81)
>100 IU 9(20.4) 35 (79.6) 1.97 (0.81, 4.79) 1.46 (0.46, 4.58)
Liver Function

Test (AST)

<5010 8 (7.8) 94 (92.2)

50-100IU 33 (23.2) 109 (76.8)  3.56 (1.57, 8.08) 1.33 (0.49, 3.62)
>100 TU 11 (14.3) 66 (85.7) 1.96 (0.75,5.13)  0.68 (0.19,2.41)

US= ultrasound



DISCUSSION

In our study, patients with HCV infection had type 2
DM at four times higher proportion than patients
with HBV infection (29.8% versus 3.6%, respec-
tively). Other potential risk factors like age, family
history of DM, and BMI or fatty liver were not sig-
nificantly different among patients with HCV and
HBV infection indicating that HCV is associated
with insulin resistance and DM as demonstrated in
other international studies (11-12).

Studies from Egypt, Asia, USA, and Europe have
shown that 13-33% of patients with chronic HCV
infection have associated DM, which is significantly
higher than matched controls. Similarly, our study
revealed DM to be four times more common among
patients with HCV infection than among those with
HBYV infection after controlling for other risk factors
like obesity, aging, and genetic factors such as family
history of DM. This is slightly higher association
than what has been observed in a population based
USA survey conducted in 2000, which revealed that
persons older than 40 years of age with HCV infec-
tion were 3 times more likely than those without
HCYV to have type 2 DM.

We have also observed that HCV infection is more
common among female patients and tends to increase
with increasing age and that hepatitis severity pro-
gresses to cirrhosis, which is similar to what has been
reported from the West and Asia. This could be due
to birth related injuries and blood transfusions, which
put women at higher risk than their male counterparts
to acquire HCV infection. Unsafe traditional prac-
tices like tattooing and ear piercing might have also
played additional roles for the higher prevalence.
Similar to our previous study, genotypes 4 and 1
were predominant, seen in 70% and 20% of the
cases, respectively. However, there is no statistically
significant difference noted among various HCV
genotypes in developing DM (11-14).
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A higher prevalence of DM has also been reported in
HCV-infected patients than in chronic hepatitis B,
which is in line with our finding. Likewise, DM was
noted to be more frequent among patients infected
with HCV than with other liver diseases such as pri-
mary biliary cirrhosis and primary sclerosing
cholangitis (4,10-12). In other studies, the prevalence
of DM was also noted to be higher in HCV-positive
than in HCV- negative liver transplant recipients as
well (15-17). As seen in our study, cirrhotic patients
appeared significantly more likely to be diabetic as
compared with non-cirrhotic patients in various mul-
tivariate analyses (OR=2, 95% CI: 1.15, 3.43). The
association of HCV with DM and IR has also been
demonstrated in several other previous clinical, epi-
demiological and laboratory studies (18-26). The
studies suggest that HCV promotes IR through viral-
associated mechanisms interfering with insulin sig-
naling pathways. The stimulation of various inflam-
matory processes could also accelerate progression
of the pathology leading to worse morbidity and
mortality.

This study indicates the need for screening for DM
among patients with HCV infection and vice versa to
prevent the anticipated chronic complications associ-
ated with both conditions, which are associated with
substantial morbidity and mortality as well as huge
economic burden on patients, their families and the
country at large if not treated early before compli-
cated (27).

ACKNOWLEDGEMENT

We are grateful to the patients who took part in this
study. We are also thankful to all staffs of the Adera
Medical Center who were involved in the investiga-
tion and the delivery of care to the patients. The ex-
cellent work of Dr. Assefa Seme in analysis of the
data is highly appreciated.

REFERENCES

o =

18 (7): 451-7

Palekar NA, Harrison SA. Extra hepatic manifestations of hepatitis C. South Med J 2005; 98:1019-23
BaiglB, Alamgir M. The Extra hepatic Manifestations of Hepatitis B Virus. J Coll Physicians Surg Pak 2008,

3. Stepanova M, Lam, B, Younossi Y, et al. Association of Hepatitis C with Insulin Resistance and Type 2 Dia-
betes in US General Population. J Viral Hepat. 2012;19: 341-5.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

181

Farrell FJ. Diabetes and the hepatobiliary system. Clin Liver Dis 1998; 2:119-31.

Ozyilkan E, Erbas T, Simsek H et al. Increased prevalence of hepatitis C virus antibodies in patients with dia-
betes mellitus. J Intern Med 1994; 235:283—4.

Simo R, Jardi R, Hernandez C, et al. High prevalence of hepatitis C virus infection in diabetic patients. Diabe-
tes Care 1996;19:998—1000.

Chen HF, Li CY, Chen P, et al. Sero-prevalence of hepatitis B and C in type 2 diabetic patients. J Chin Med
Assoc 2006 ;69:146-52.

Li CP, Hwang SJ, Lu CL, et al. Risk factor analysis of patients with chronic hepatitis C in Taiwan. J Chin Med
Assoc. 1996;58:275-80.

Allison MED, Wreghitt T, Palmer CR. Evidence for a link between hepatitis C virus infection and diabetes
mellitus in a cirrhotic population. J Hepatol 1994; 21: 1135-9.

Elhawary EI, Mahmoud GM, El-Daly MA, et al. Association of HCV with diabetes mellitus: an Egyptian case
-control study. Virol J 2011;8:367-71

M, Arain Z, Naz F, et al. Prevalence of Type 2 Diabetes Mellitus in Hepatitis C Virus Infected Asian Popula-
tion. J Diabetes Res 2013; 9: 7-10

Ogzyilican E, Arslan M. Increased prevalence of diabetes mellitus in patients with chronic hepatitis C virus
infection. Am J Gastroenterol 1996; 91:1480-1.

D’Souza R, Sabin A, Foster GR. Insulin resistance plays a significant role in liver fibrosis in chronic hepatitis
C and in the response to antiviral therapy. Am J Gastroenterol 2005;100:1509-15.

Kassa E, Bane B, Kefene H. Common genotypes and treatment outcomes of HCV infection among Ethiopians.
Ethiop Med J, 2016;54: 1-7

Bigam DL, Pennington JJ, Carpentier A, et al. Hepatitis C-related cirrhosis: a predictor of diabetes after liver
transplantation. Hepatology 2000;32:87-90.

Khalidi M, Lim JW, Bass N, et al. New onset diabetes mellitus after liver transplantation: the critical role of
hepatitis C infection. Liver Transpl 2004;10: 349-55.

Antonelli A, Ferri C, Fallahi P, et al. Hepatitis C virus infection, evidence for an association with type 2 diabe-
tes. Diabetes Care 2005 ; 28:2548-50.

Chen LK, Hwang SJ, Tsai ST, et al. Glucose intolerance in Chinese patients with chronic hepatitis C. World J
Gastroenterol 2003; 9:505-8.

Zein CO, Levy C, Basu A. Chronic hepatitis C and type II diabetes mellitus: a prospective cross-sectional
study. Am J Gastroenterol 2005; 100:48-55.

Shintani Y, Fujie H, Miyoshi H, et al. Hepatitis C virus infection and diabetes: direct involvement of the virus
in the development of insulin resistance. Gastroenterology 2004;126:840-8.

Maeno T, Okumura A, Ishikawa T, et al. Mechanisms of increased insulin resistance in non-cirrhotic patients
with chronic hepatitis C virus infection. J Gastroenterol Hepatol 2003; 18:1358-63.

Narita R, Abe S, Kihara Y, et al. Insulin resistance and insulin secretion in chronic hepatitis C virus infection.
J Hepatol 2004; 41:132-8.

Delgado-Borrego A, Casson D, Schoenfeld D, et al. Hepatitis C virus is independently associated with in-
creased insulin resistance after liver transplantation. Transplantation 2004; 15:703-10.

Petit JM, Bour JB, Galland-Jos C, et al. Risk factors for diabetes mellitus and early insulin resistance in
chronic hepatitis C. J Hepatol 2001; 35:279-83.

Knobler H, Zhornicky T, Sandler A. Tumor necrosis factor--induced insulin resistance may mediate the hepa-
titis C virus-diabetes association. Am J Gastroenterol 2003; 98:2751-6.

Knobler H, Schattner A. TNF-, chronic hepatitis C and diabetes: a novel triad. QIM 2005; 98:1-6.

Bane A, Patil A, Khatib M. Healthcare cost and access to care for viral hepatitis in Ethiopia. IJIAS 2014; 9:
1718-23.



