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Abstract 

Background: HBV is a common major health problem in Egypt and world-wild with burden on 
national health care system. The association between HBV infection and type 2 diabetes mellitus 
(T2DM) has been reported over the past decade. However, the relationship between HBV in-
fection and T2DM remains controversial. Aim: to study the prevalence of diabetes mellitus 
among hepatitis B patients in Suez, Egypt. Patients and Methods: the study included 216 HBV 
infected patients who attend for regular follow-up in the communicable disease research and 
training center-Suez city, Egypt. Medical information was collected from patients’ medical rec-
ord. Results: the prevalence of Diabetes among HBV patients was 20.4 %. About 29.6 % of HBV 
patients had liver cirrhosis, and 4.6% had HCC. The majority (54.54 %) of patients having both 
HBV and DM were males. Conclusion: DM is a common medical condition in patients with HBV. 
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Introduction 

Hepatitis B virus (HBV) infections are 
blood‐borne viral infection that serious 
major public health threats worldwide. 
Regarding to the prevalence of chronic 
HBV infection, the World Health Organi-
zation (WHO) divided the world into 
three areas; areas with high prevalence 
(>8%), intermediate prevalence (2-8%), 
and low prevalence (<2%)(1). There are 
350 million carriers of HBV world-
widely(2,5,6). Each year, about 877.000 
people die due to the serious complica-
tions of HBV infection, including cirrhosis 
and hepatic neoplasm(3). HBV remain a 

major health problem in Egypt and Af-
rica, which can lead to an acute or 
chronic courses of liver diseases, started 
from hepatic impairment to cirrhosis, he-
patic cell failure or hepatocellular carci-
noma (HCC) in a 20-30-years. Prevalence 
of HBV among the Egyptian population is 
about 1.4%(4). DM is one of the most com-
mon systemic diseases worldwide. In 
2002, the estimated numbers for patients 
with type II DM was 177 million, which is 
estimated to reach 300 million by 2025(7). 
The prevalence of type II DM is expected 
to rise by 69% and 20% in developing and 
developed countries respectively by 
2030, respectively; also, the number of di-
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abetic patients will reach 24 million in Af-
rica(8). The association between HBV in-
fection and type 2 diabetes mellitus 
(T2DM) has been studied during the last 
ten years. Patients with HBV‐related cir‐
rhosis have been found to have glucose 
intolerance attributable to insulin re-
sistance (IR), which may disrupt glucose 
metabolism and ultimately augment the 
risk of T2DM. Meanwhile, advanced glu-
cose metabolism disorders could had a 
role in liver deterioration and exacerbate 
liver damage(9). However, the relation-
ship between HBV infection and T2DM 
remains unclearly established. Cai et al. 
(2014) performed a meta‐analysis that 
noticed that risk for developing DM in pa-
tients infected with HBV were higher 
compared to non-infected patients. 
However, they did not correctly differen-
tiate between the HBV infection phases 
for many of the original articles(10). Be-
cause whether hepatitis B virus infection 
increases the risk of type 2 diabetes melli-
tus (DM) has been a controversial topic 
all over the world and little is known 
about it is prevalence in Egypt, so this 
study is aimed to study the prevalence of 
diabetes mellitus among hepatitis B pa-
tients in Suez, Egypt. 

Patients and Methods 

Study design: the study was carried out 
as a cross sectional descriptive study, 
that conducted in the communicable dis-
ease research and training center in Suez 
city, Egypt. Target population: all patient 
attended to the center for follow up 
throughout the period from January 2017 
to June 2019. Two-hundred & sixteen pa-
tients were participated in the study. 
Sampling method: all eligible patient at-
tended to communicable disease re-
search and training center Suez city; 
Egypt were included in the study. Inclu-
sion criteria: HBV patients attended to 

the center for follow-up and confirmed by 

PCR. Exclusion criteria: HCV infected pa-
tients or patients with co-infection with 
HBV & HCV. Data collection: Before start-
ing the study, a detailed History taking re-
garding medical status. Medical data 
were collected from patients’ medical 
record. Laboratory Diagnosis of HBV infec-
tion: All patients were subjected to the 
following tests; HBsAg, HBeAg, HbeAb 
and HBV-PCR. Patients were diagnosed 
as chronic hepatitis B if they had persis-
tence of HBsAg for more than 6 months. 
Diagnosis of DM: DM was diagnosed ac-
cording to the World Health Organization 
criteria (2006); fasting plasma glucose 
≥126 mg% or postprandial plasma glu-
cose ≥200 mg%. 

Results 

Mean age of the studied populations was 
42.79±11.442 years. About 58.8 % of stud-
ied population were males & 72.7 % were 
lived in urban area. More than half of the 
studied population had no work. More 
than three- fourth of patients were mar-
ried (table 1). Diabetes Mellitus was pre-
sent in about 20.6 % of the studied popu-
lation with HBV. about 29.6 % had liver 
Cirrhosis and 4.6 % complicated with HCC. 
Most of patient were either Overweight 
(48.6 %) or Obese (49.5 %) (Table 2). Most 
of Diabetic patients were males (18.90 % 
of total cases) (table 3). Regarding the 
gender, hypertension was present in 17 
male patients (13.39 %) versus 12 female 
patients (13.48%), 3.94 % of males had 
HCC vs. 5.62 % of females, while 29.92 % of 
males had liver Cirrhosis and near per-
centage (29.21 %) for females (table 3). 
This reflect that no deference in the per-
centage of liver cirrhosis between males 
and females, but the percentage of HCC 
were higher in females. On focusing in pa-
tients had diabetes mellitus in patients in-
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fected with HBV, 14 patients had hyper-
tension, 14 patients had liver cirrhosis, 
and 1 patient had HCC. For body weight, 2 

patients were had normal weight 18 pa 
tients were overweight and 24 patients 
were obese. 

 Table 1: Socioeconomic data of the studied population 
 Minimum Maximum Mean ±SD 

Age 20 66 42.79±11.44 

  Frequency % 

Gender 
Male 127 58.8 % 

Female 89 41.2 % 

Residence 
Rural 59 27.3 % 

Urban 157 72.7 % 

Occupation 

Profession 56 25.9 % 

Employment 18 8.3 % 

Business 31 14.4 % 

Not Working 111 51.4 % 

Education 
Literate 94 43.5 % 

Illiterate 122 56.5 % 

Marital status 

Single 21 9.7 % 

Married 168 77.8 % 

Widow 14 6.5 % 

Divorced 13 6.0 % 

 

Table 2: Medical status of the studied population 
  Frequency % 

Diabetes 
Yes 44 20.4 % 

No 172 79.6 % 

Hypertension 
Yes 29 13.4 % 

No 187 86.6 % 

BMI 

Normal 4 1.9 % 

Overweight 105 48.6 % 

Obese 107 49.5 % 

HCC 
Yes 10 4.6 % 

No 206 95.4 % 

Cirrhosis 
Yes 64 29.6 % 

No 152 70.4 % 

 

Discussion 

Chronic HBV infection is a serious public 
health medical problem globally. The as-
sociation between HBV and T2DM has 
been reported over the last ten years. 
HBV infection is associated with signifi-
cant health risks, with about 5% of adults 
with acute or non-symptomatic HBV in-
fection chronically infected, and individu-
als infected with the virus are at risk to 
develop hepatic decompensation, cirrho-
sis and HCC(11,12). Several studies have in-
vestigated the relationship between DM 

and HBV infection, which suggested that 
chronic HBV infection had a strong asso-
ciation with DM. Moreover, these studies 
found that this association remained sta-
tistically significant even after adjusting 
the potential confounding variables such 
as age, sex, ethnicity, smoking, alcohol 
use and family history of DM(13-15). How-
ever, some studies have found no associ-
ation between T2DM and HBV infec-
tion(16-18). Several hypotheses were set-
tled for the co-factor of DM and HBV. DM 
leads to the disruption of multiple organ 
functions, including the suppression of 
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endocrine function, impaired cellular im-
munity, and hyper-humoral immunity(19). 
A long-term continuous hyperglycemic 
state has been shown to accelerate the 

occurrence and development of diabetic 
complications as retinopathy, neuropa-
thy, and immune disorders(20). 

 

 
Figure 1: Medical status regarding the diabetes status 

 
 

Table 3: Distribution of medical condition regarding the gender 
 Male (n=127) Female (n=89) P value 

n. % n. %  

Diabetes 
Yes 24 18.90 % 20 22.47 % 

0.023 
No 103 81.10 % 69 77.53 % 

Hypertension 
Yes 17 13.39 % 12 13.48 % 

0.022 
No 110 86.61 % 77 86.52 % 

HCC 
Yes 5 3.94 % 5 5.62 % 

0.047 
No 122 96.06 % 84 94.38 % 

Cirrhosis 
Yes 38 29.92 % 26 29.21 % 

0.031 
No 89 70.08 % 63 70.79 % 

BMI 

Normal 1 0.79 % 3 3.37 % 

0.124 Overweight 67 52.76 % 38 42.70 % 

Obese 59 46.46 % 48 53.93 % 

In addition, immunocompromised pa-
tients are at higher risk of HBV infection 
than individuals with normal immune sys-
tems(21). Diabetic group was diagnosed 
based on the criteria of the WHO (2006) 
as; fasting plasma glucose ≥126 mg% or 
postprandial plasma glucose ≥200 mg%. 
One abnormal laboratory value was diag-
nostic in a patient with typical hypergly-
cemic symptoms; two values were 
needed in asymptomatic patients(22). The 
percentage of diabetic patients among 

HBV patients in our study was 20.4 %, and 
this percentage was higher than the re-
sults of Assis et al (2015) which was 
11.2%(23). The age ranged between 20 – 66 
years old with a mean age of 42.79±11.44 
years, agreeing with a large study con-
ducted by Hassan et al(24) with the same 
mean age of 39. However mean age re-
ported by Assis, et al (2015) was 42 years 
that was higher(23). A study on Chinese 
population infected with HBV reported 
that DM increase the risk of liver cancer, 
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as occurred with cigarette smoking and 
high levels of HBV DNA. Examination of 
patients with known risk factors for liver 
cancer may improve early detection 
rates and treatment to prevent tumor 
progression(25). In the study of Wai et al., 
the overall DM prevalence was 31%. The 
prevalence of DM was higher in patients 
having non-alcoholic fatty liver disease 
(56%), cryptogenic (51%), hepatitis C 
(32%), or alcoholic (27%) cirrhosis. To as-
sess the prevalence of DM as a function 
of liver disease severity, the assessable 
data was only available for hepatitis C 
and hepatitis B cirrhosis. DM may be 
more prevalent in cirrhosis than previ-
ously thought(26). Infection with HBV is 
associated with significant risks for 
health. About 5% of adults with acute or 
non-symptomatic HBV infection are 
chronically infected, and individuals in-
fected with the virus are at increased risk 
of cirrhosis, damaging the liver and liver 
tumors(27). Previous reports founds that 
hepatitis B prevalence among diabetics 
in long-term care facilities, indicating 
that the risk of hepatitis B virus (HBV) is 
higher in this population(28). There was a 
conflicting result regarding the relation-
ship between severity of liver disease 
and prevalence of DM. Large cross-sec-
tional studies have highlighted an associ-
ation between Child- Pugh score and the 
prevalence of DM, predominantly in viral 
cirrhosis(29). Diabetes may complicate 
the medical management of patients 
with liver disease as it may be worsening 
the prognosis, partly due to the in-
creased risk of developing HCC. How-
ever, the association between liver cir-
rhosis and diabetes is not well measured 
with wide variation in the reported esti-
mates of the prevalence of diabetes in 
cirrhotic patients(30). Many studies have 
reported that DM increase the risk of 
HCC in patients with cirrhosis(31). A na-
tional representative survey showed that 

HBV infection was 60% more prevalent 
amongst people with diagnosed diabetes 
than amongst people without diagnosed 
diabetes throughout the period between 
1999 to 2010(32). In another study in the 
United States, a comparison of 865 pa-
tients with acute HBV and 90,941 con-
trols found that adults who did not have 
the risk of hepatitis B and with reported 
diabetes, the incidence of acute hepatitis 
B comparison among adults with or with-
out diabetes is 1.9; the odds risks for both 
age groups 23–59 and ≥60 years were 2.1 
and 1.5 respectively(33). In Turkey, com-
parison of 630 people with diabetes and 
314 without diabetes found significantly 
positive associations of HBsAg-positive 
serology with history of previous admis-
sion to hospital, increased duration of di-
abetes, and use of insulin(34). In our 
study, 72.7 % of the studied population 
were belong urban area, and this parallel 
to the study of Hassan et al(24) which was 
64.4%. In or study 51.4 % were not work-
ing, and near similar (49.2%) result were 
reported by Hassan et al(24) & he re-
ported that 76.4% of the patients were 
married which is slightly lower than our 
result (77.8 %). 

Conclusion 

DM is a common medical condition in pa-
tients with HBV. Further reposed studies 
is needed to define the relation between 
DM & HBV. 
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