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Significance of the Study

o In this study, the prevalence of hepatitis C virus (HCV) infection was determined among type 2 dia-
betes mellitus (DM) patients in southern Iran. Patients with type 2 DM had a high prevalence of HCV
infection with genotype 3a, and this HCV seropositivity was independent of biochemical parameters.
Therefore, screening of all type 2 DM patients for HCV infection should be recommended to prevent
the serious consequences associated with the coexistence of these two chronic diseases.
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Abstract

Objective: This study was conducted to determine the prev-
alence and genotype distribution of hepatitis C virus (HCV)
infection among patients with type 2 diabetes mellitus (DM).
Subjects and Methods: We included 556 consecutive pa-
tients with confirmed type 2 DM attending the Diabetic Clin-
ic of the Bushehr University of Medical Sciences and 733 non-
diabetic subjects as controls. Serum levels of fasting blood
sugar (FBS), alanine transaminase (ALT), aspartate transami-
nase (AST), total cholesterol (TCH), and triglycerides (TG)
were measured by enzymatic colorimetric methods, and the
presence of anti-HCV antibodies was determined by en-

zyme-linked immunosorbent assay. Semi-nested reverse
transcriptase-polymerase chain reaction (RT-PCR) followed
by sequencing was performed on all anti-HCV-seropositive
samples. Data were analyzed using the Statistical Package
for the Social Sciences 17, and descriptive statistics, X° test,
Fisher exact test, and the Student t test were used for analy-
sis. Results: The seroprevalence of HCV in the diabetic pa-
tients was 1.98% (11/556), which was higher than HCV prev-
alence among the nondiabetic controls (4/733, 0.54%) (p =
0.032). No significant differences in ALT, AST, FBS, TG, and
TCH levels were found between the HCV-seropositive and
HCV-seronegative diabetic patients, although HCV-seropos-
itive diabetic patients tended to have higher ALT, AST, and
TCH levels, but lower TG and FBS levels than HCV-seronega-
tive patients. In logistic regression analysis, only AST levels
were significantly associated with HCV seropositivity among
diabetic patients. The AST level of 41-80 IU/L was the only
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significant predictive variable for HCV seropositivity in the
diabetic patients (odds ratio, 4.89; 95% Cl: 1.06-22.49; p =
0.041). Of the 11 HCV-seropositive diabetic patients, 10
(91%) had HCV viremia with genotype 3a. Conclusion: Pa-
tients with type 2 DM had a higher prevalence of HCV infec-
tion than controls, and HCV seropositivity was independent

of biochemical parameters. ©2018 The Author(s)

Published by S. Karger AG, Basel

Introduction

Type 2 diabetes mellitus (DM) is one of the most com-
mon chronic noncommunicable diseases characterized
by hyperglycemia due to impaired glucose disposal re-
sulting from defects in insulin secretory responses and
action [1]. Long-term hyperglycemia may eventually lead
to renal failure, loss of vision, cardiovascular diseases,
foot ulcers, and sexual dysfunction in a proportion of cas-
es over time [1]. In 2014, the global prevalence of diabetes
among adults aged >18 years was approximately 8.5%,
and about 422 million people were diabetic worldwide
[2]. Diabetes was responsible for approximately 1.5 mil-
lion deaths in 2012 [2]. Type 2 DM accounted for 90-95%
of all diabetic cases [3].

The development of type 2 DM is a multifactorial pro-
cess related to several risk factors, which include obesity,
physical inactivity, aging, genetic predisposition, urban-
ization, and viral infections [4-6]. Among viral infec-
tions, hepatitis C virus (HCV) infection was ascribed a
possible role in the onset of type 2 DM because of the abil-
ity of HCV to induce insulin resistance, the higher preva-
lence of type 2 DM in HCV-infected patients compared
to noninfected cases, as well as improvement in insulin
resistance following antiviral therapy [7-9].

HCV is the causative agent of hepatitis C infection, af-
fecting approximately 3% of the world population, while
85% (about 170 million individuals worldwide) are
chronically infected with HCV [4, 5]. Chronic HCV in-
fection might lead to liver failure, cirrhosis, or hepatocel-
lular carcinoma in a proportion of cases over time [4]. In
addition, this long-term chronic infection is capable of
causing some extrahepatic manifestations with serious
consequences, such as mixed cryoglobulinemia, porphyr-
ia cutaneous tarda, type 2 DM, thyroid disorders, glomer-
ulonephritis, and lichen planus [10, 11]. Amongst them,
type 2 DM is the most notable in recent years.

In 1994, Allison et al. [12] first reported the possible
role of HCV in the development of DM. Since then, a
higher prevalence of HCV was reported in diabetic pa-
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tients than nondiabetic subjects in several studies [3, 6,
10], while others [13, 14] did not report any difference.

In Iran, there are a few reports with conflicting find-
ings on the seroprevalence of HCV infection among dia-
betic patients [11], but the presence of HCV-RNA has not
been determined. Furthermore, the genotypic pattern of
HCV among HCV-infected diabetic patients is unknown
in Iran. The prevalence of type 2 DM among the Iranian
population is approximately 8.7% [15] and is predicted to
reach 12.3% by 2035 [16]. Although the prevalence of DM
is high in Iran, there is a big epidemiological gap in esti-
mating the prevalence of HCV among this group of pa-
tients. Therefore, further epidemiological studies in dif-
ferent regions are needed to elucidate the association
between HCV and DM in Iran. Hence, the objectives of
this study were to determine the prevalence and the ge-
notypic pattern of HCV infection among patients with
type 2 DM in southern Iran.

Subjects and Methods

Study Setting and Population

The Ethics Committee of the Bushehr University of Medical
Sciences approved this descriptive cross-sectional study (reference
No. B-93-16-17). Consecutive patients with confirmed type 2 DM
attending the Diabetic Clinic of the Bushehr University of Medical
Sciences for periodical checkups from March to October 2015
were enrolled in this study. The Diabetic Clinic largely provides
medical care, treatment, and consultation services for the diabetic
patients registered in southern Iran, a vast region located in the
north part of the Persian Gulf. Based on the American Diabetes
Association criteria, patients were diagnosed as diabetic if there
was regular use of oral antidiabetic medications and fasting serum
glucose level was >126 mg/dL on at least 2 different occasions [17].
The exclusion criteria were the presence of liver cirrhosis, steato-
hepatitis, fatty liver disease, hepatocellular carcinoma, primary
biliary cirrhosis, primary cholangitis, autoimmune hepatitis, he-
mochromatosis, gestational diabetes, hepatogenous diabetes, type
1 diabetes, pregnancy, thalassemia, hemophilia, hemodialysis, as
well as a history of chronic liver diseases, interferon therapy, alco-
hol consumption, organ transplantation, intravenous drug abuse,
blood transfusion, and tattooing.

The clinical information and history were extracted from the
medical record of each patient if available or from the patients
themselves during enrollment. A total of 556 patients with con-
firmed type 2 DM (203 males and 353 females) participated in this
study. The control group consisted of 733 nondiabetic subjects
(257 males and 476 females). The participants were classified into
6 age groups: 26-35, 36-45, 46-55, 56-65, 66-75, and >76 years.

Laboratory Measurements

Blood samples were collected using a clot activator tube with
gel separator after at least 8 h of fasting. Serum levels of fasting
blood sugar (FBS), total cholesterol (TCH), triglycerides (TG),
alanine transaminase (ALT), and aspartate transaminase (AST)

Med Princ Pract 2018;27:308-316
DOI: 10.1159/000488985

309



Table 1. Seroprevalence of HCV infection according to demographic and biochemical variables among patients with type 2 diabetes in

southern Iran, 2015

Participants, HCV-seronegative =~ HCV-seropositive ~ Adjusted OR p value
n (%) subjects, 1 (%) subjects, 1 (%) (95% CI)

Total 556 (100%) 545 (98.02%) 11 (1.98%)
Age groups

26-35 years 30 (5.4) 29 (96.7) 1(3.3) 1.0

36-45 years 89 (16.0) 85 (95.5) 4 (4.5) 1.36 (0.14-12.71) 0.785

46-55 years 186 (33.5) 183 (98.4) 3(1.6) 0.47 (0.04-4.72) 0.526

56-65 years 162 (29.1) 160 (98.8) 2(1.2) 0.36 (0.03-4.12) 0.414

66-75 years 63 (11.3) 63 (100.0) 0(0.0) 0.00 0.997

>76 years 26 (4.7) 25(96.2) 1(3.6) 1.16 (0.07-19.52) 0.918
Gender

Male 203 (36.5) 199 (98.0) 4(2.0) 1.0

Female 353 (63.5) 346 (98.0) 7 (2.0) 1.00 (0.29-3.48) 0.992
FBS

<115 mg/dL 90 (16.2) 90 (16.51) 0 (0.00) 1.0

116-125 mg/dL 72 (12.9) 70 (12.84) 2(18.18) 1.0 0.997

>126 mg/dL 394 (70.9) 385 (70.64) 9(81.82) 1.0 0.997
TCH

<200 mg/dL 273 (49.1) 270 (49.54) 3(27.27) 1.0

201-240 mg/dL 157 (28.2) 154 (28.26) 3(27.27) 1.75 (0.35-8.79) 0.495

>241 mg/dL 126 (22.7) 121 (22.20) 5 (45.45) 3.72 (0.87-15.81) 0.075
TG

<150 mg/dL 134 (24.1) 132 (24.22) 2(18.18) 1.0

151-200 mg/dL 198 (35.6) 193 (35.41) 5 (45.45) 1.71 (0.32-8.94) 0.525

>201 mg/dL 224 (40.3) 220 (40.37) 4 (36.36) 1.20 (0.22-6.64) 0.835
ALT

<24 IU/L 263 (47.3) 260 (47.71) 3(27.27) 1.0

25-40 IU/L 157 (28.2) 153 (28.07) 4 (36.36) 2.26 (0.50-10.26) 0.288

41-80 IU/L 119 (21.4) 115 (21.10) 4 (36.36) 3.01 (0.66-13.69) 0.153

>81 IU/L 17 (3.1) 17 (3.12) 0(0.00) 0.00 0.999
AST

<24 TU/L 350 (62.9) 346 (63.49) 4(36.36) 1.0

25-40 TU/L 146 (26.3) 142 (26.06) 4(36.36) 2.44 (0.60-9.88) 0.212

41-80 IU/L 56 (10.1) 53 (9.72) 3(27.27) 4.89 (1.06-22.49) 0.041

281 IU/L 4(0.7) 4(0.73) 0 (0.00) 0.00 0.999

HCV, hepatitis C virus; FBS, fasting blood sugar; TCH, total cholesterol; TG, triglycerides; ALT, alanine transaminase; AST, aspartate

transaminase.

were measured using enzymatic colorimetric methods of commer-
cial kits (Bionic, Iran) using a Selectra XL autoanalyzer (Vitalab;
Vital Scientific, Dieren, The Netherlands). All the biochemical
measurements were done in the Central Laboratory of Bushehr. In
addition, each serum specimen was tested in duplicate for the pres-
ence of anti-HCV antibodies using an enzyme-linked immunosor-
bent assay (ELISA) (HCV Ab ELISA kit; DIA.PRO, Milan, Italy).
All positive samples were retested and repeatedly reactive samples
were labeled seropositive.

The seropositive samples were further tested using a semi-nest-
ed reverse transcriptase-polymerase chain reaction (RT-PCR),
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which amplifies the HCV genome from the 5'-untranslated region
(5'UTR) through core. Briefly, HCV RNA was extracted from se-
rum samples using the High Pure Viral Nucleic Acid Kit (Roche,
Mannheim, Germany) and was reverse transcribed into cDNA us-
ing the SuperScript III cDNA synthesis kit (Invitrogen, Carlsbad,
CA, USA) and random primers. Then, cDNA was amplified by
semi-nested PCR using outer primers (forward primer derived
from the 5'UTR region [-268 to -251]: AGCGTCTAGCCATG-
GCGT; reverse primer derived from the core region [+410 to
+391]: ATGTACCCCATGAGGTCGGC), and inner primers (for-
ward primer derived from the 5'UTR region [-268 to -251]: AGC-
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Table 2. Comparisons between HCV-seropositive and HCV-seronegative diabetic patients according to age and

biochemical measurements (see Table 1 for abbreviations)

All participants HCV-seronegative HCV-seropositive p value

(n =556) subjects (n = 545) subjects (n =11)
Age, years 54.39+11.6 54.5+11.5 49.0+13.7 0.356
FBS, mg/dL 173.64+73.83 174.12+74.31 149.73+38.03 0.326
TCH, mg/dL 205.1+£51.6 204.65+51.65 226.55+46.74 0.160
TG, mg/dL 202.1£83.78 202.25+84.31 196.18+52.97 0.772
ALT, IU/L 32.12+22.61 32.09+22.69 33.73+18.53 0.435
AST, IU/L 24.98+14.21 24.89+14.19 29.27+14.9 0.166

GTCTAGCCATGGCGT, and reverse primer derived from the Results

core region [+383 to +364]: CACGTTAGGGTATCGATGAC).
The negative and positive controls were included in each round
of RT-PCR, and in order to avoid potential contaminations in
RT-PCR, precise procedures were taken into consideration [18].
These virological measurements were performed in the Persian
Gulf Tropical Medicine Research Center (Bushehr University of
Medical Sciences).

Genotyping and Phylogenetic Analysis

The amplicons were analyzed using agarose gel electropho-
resis. The PCR products were then extracted from the agarose
gel using the Agarose Gel DNA Extraction Kit (Roche) and were
sequenced in both directions (Macrogen Co., Korea). The HCV
sequences isolated from diabetic patients were sent to the Gen-
Bank sequence database. The Basic Local Alignment Search Tool
(BLAST) was used to search the nucleotide sequences of HCV
strains available at the nucleotide database of the National Cen-
ter for Biotechnology Information (NCBI). These sequences and
the results of the DNA sequencing were aligned by ClustalW,
and the evolutionary distances between the nucleotide sequenc-
es of HCV were determined. Then, the phylogenetic tree was
constructed by the neighbor-joining method using Molecular
Evolutionary Genetics Analysis (MEGA) software version 4.0
(Biodesign Institute, Tempe, AZ, USA), as described previously
[19].

Statistical Analysis

The Statistical Package for the Social Sciences 17 (SPSS Inc.,
Chicago, IL, USA) was used to perform all statistical analyses. Data
were analyzed by descriptive statistics and were presented as fre-
quencies, percentages, and means + SD. Categorical data were
compared between HCV-seropositive and HCV-seronegative dia-
betic patients using the ¥ test or the Fisher exact test. The Student
t test was used to compare and analyze quantitative data between
the two groups. For all analyses, p values <0.05 were accepted as
significant. Logistic regression analysis was used to evaluate the
effect of variables on HCV seropositivity and to determine vari-
ables associated with the risk of HCV infection in the diabetic pa-
tients, and odds ratios (OR) and 95% confidence intervals (CI)
were computed.

Hepatitis C and Diabetes Mellitus

The mean age of the 556 diabetic patients was 54.4 +
11.6 years. The majority of the diabetic patients (62.6%)
were in the age groups 46-55 years and 56-65 years
(Table 1). The mean + SD (range) levels of FBS, TCH, TG,
ALT, and AST were 173.6 = 73.8 mg/dL (71-708), 205.1
+ 51.6 mg/dL (98-391), 202.1 + 83.8 mg/dL (61-574),
32.1 +22.6 TU/L (5-224), and 25 + 14.2 TU/L (8-162), re-
spectively, in the diabetic patients (Table 2).

The seroprevalence of HCV in the diabetic patients
was 1.98% (11/556). The highest rate of seropositivity was
observed in those aged 36-45 years (4.5%, 4/89) and in
those with abnormal FBS levels (>126) (81.82%, 9/394),
whereas the lowest prevalence rate was found in the age
group from 66 to 75 years (0.0%) and in those with con-
trolled FBS levels (<115) (0.0%). Regarding gender distri-
bution, 1.97% of males (4/203) and 1.98% of females
(7/353) were positive for anti-HCV antibodies.

While HCV-seropositive diabetic patients had higher
TCH, ALT, and AST levels than HCV-seronegative
diabetic patients, HCV-seronegative diabetic patients
had higher FBS and TG levels than the seropositive cases
(Table 2). Overall, there were neither significant differ-
ences between HCV-seropositive and HCV-seronegative
diabetic patients regarding the serum levels of ALT, AST,
FBS, TG, and TCH, nor was there a difference in the age
distribution or gender distribution. In logistic regression
analysis, only AST was significantly associated with HCV
seropositivity among diabetic patients (Table 1). Hence,
the AST level of 41-80 IU/L was the only significant pre-
dictive variable for HCV seropositivity in the diabetic pa-
tients (OR: 4.89; 95% CI: 1.06-22.49; p = 0.041).

Regarding the presence of HCV RNA in the seroposi-
tive serum samples, 7 of 11 HCV-seropositive samples
were positive in the first round of PCR (Fig. 1), and an-
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1,500 bp
1,000 bp

L1500 bp
400 bp
300 bp
200 bp

100 bp

Fig. 1. The first round of RT-PCR amplification of hepatitis C virus RNA extracted from serum samples of HCV-
seropositive diabetic patients. M, 100-bp DNA ladder; -, negative control; +, positive control; 1-11, amplified
product (680 bp) on 2% agarose gel electrophoresis.

1,500 bp
1,000 bp
700 bp
600 bp
500 bp
400 bp

Fig. 2. The second set of semi-nested RT- 300 bp

PCR amplification of negative PCR prod-

ucts (n = 6 and 10) and weak-positive PCR 200 bp

products (n = 1 and 9) from first-round

PCR. M, 100-1?9 DNA ladder; -, negative 100 bp

control; +, positive control; 1, 6, 9, and 10,

amplified product (580 bp) on 2% agarose

gel electrophoresis.
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Fig. 3. Neighbor-joining phylogenetic tree based on partial se-
quences of hepatitis C virus (HCV) isolates from the serum of 10
patients with type 2 diabetes mellitus in southern Iran, 2015
(KU736828-KU736837). Bootstrap resampling strategy and re-
construction were carried out 1,000 times to confirm the reliabil-

other 3 samples were found to be positive in the second
round of PCR (Fig. 2). Overall, of the 11 HCV-seroposi-
tive diabetic patients, 10 (91%) had HCV viremia. The
HCV sequences isolated from diabetic patients were
identified as genotype 3a by sequencing and phyloge-
netic analysis (GenBank accession Nos. KU736828-
KU736837) (Fig. 3). Of the 733 nondiabetic controls, 4
(0.54%) were positive for anti-HCV antibodies, of which
3 (75%) had HCV viremia with genotype 3a.

Hepatitis C and Diabetes Mellitus

ity of the phylogenetic tree. HCV genotype 1 (accession No.
NC_004102.1), HCV genotype 2 (accession No. NC_009823.1),
HCYV genotype 3 (accession No. NC_009824.1), HCVgenotype 4
(accession No. NC_009825.1), HCV genotype 6 (accession No.
NC_009827.1), HCV genotype 7 (accession No. EF108306).

Discussion

In this study, 1.98% of patients with type 2 DM had
evidence of HCV infection compared to 0.54% of the
nondiabetic controls. Therefore, the prevalence of HCV
infection in the diabetic patients was significantly higher
than that in nondiabetic controls (p = 0.032). The HCV
prevalence of 1.98% observed in the diabetic patients was
approximately 44 times higher than the HCV prevalence
of 0.045% reported in the blood donor population of
southern Iran [20]. In addition, the 1.98% HCV preva-
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lence in this diabetic population was higher than among
the blood donors (0.5%) and the general population
(0.6%) [11, 20].

The high prevalence of HCV infection in the diabetic
population in this study might be due to the probable role
of HCV infection in the development of DM or frequent
medical interventions, hospitalization, and blood glucose
monitoring [3, 5, 6, 21]. The probable role could be due
to induction of insulin resistance through destruction of
insulin signaling pathways associated with overproduc-
tion of proinflammatory cytokines, such as IL-6 and
TNF-q, in response to HCV infection and direct and/or
indirect immune-mediated cytopathic effects of HCV on
pancreatic islet cells, which may result in the destruction
of B-cells and subsequently reduced insulin production
[4, 21-23]. Insulin resistance presents at the early stages
of chronic HCV infectioin, even prior to progression to
fibrosis and cirrhosis [21, 22].

The nosocomial transmission of HCV seems unlikely
in the diabetic population of this study. Since blood glu-
cose monitoring and medical interventions with shared
equipments are prohibited in institutional care settings in
Iran, and finger stick devices for blood sampling are rig-
orously changed after every use. In addition, opportuni-
ties for sharing diabetic care equipments among multiple
patients outside of institutional settings are the least op-
tion due to an increase in public awareness regarding the
transmission routes of HCV. Even if our diabetic popula-
tion is considered as a high-risk group for HCV infection,
the HCV prevalence of 1.98% reported in the diabetic pa-
tients of the present study is yet lower than those reported
among the other high-risk groups in Iran: 50-75% among
intravenous drug users, 13.6% among hemodialysis pa-
tients, 40.8% among hemophilia patients, and 18% among
thalassemia patients [11]. Furthermore, there was no dif-
ference between HCV-seropositive and HCV-seronega-
tive diabetic patients in terms of medical procedures and
hospital admissions. It is worth noting that the highest
HCV seroprevalence was observed among the diabetic
patients aged 26-45 years. If medical interventions were
the reason for this high HCV prevalence among the dia-
betic patients, the HCV seroprevalence rate in diabetic
patients would be expected to increase with age due to
more parenteral exposures overtime, while it was not the
case in our study.

The HCV seroprevalence of 1.98% in the diabetic pop-
ulation in this study is lower than those reported in previ-
ous studies from different parts of the world (1.78-12.1%)
[24]. This might be due to the exclusion of diabetic cases
with high-risk behaviors from the study population,
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which has subsequently resulted in a lower prevalence
rate. The effect of some specific HCV genotypes on the
development of type 2 DM should also be considered.
Some previous studies have reported high frequencies of
genotypes 1 and 4 in diabetic patients [6, 25]. The results
of the present study do not support these findings, since
genotype 3a was the only genotype found in our diabetic
population. The findings of the present study are in agree-
ment with the genotypic pattern of diabetic patients in the
study of Memon et al. [4] and Hui et al. [26]. After geno-
type la, genotype 3a is the most prevalent genotype in
Iran, which is frequently observed among young Iranian
patients and intravenous drug users, while genotypes 2
and 4 are uncommon in Iran [11, 27]. Overall, it is not
obvious whether the HCV genotype 3a observed in the
present study is responsible for the occurrence of DM or
whether it merely follows the predominant genotypic
pattern of HCV in the region. However, this specific ge-
notypic pattern of HCV infection in the diabetic patients
of the present study is unlikely to be ascribable to chance
alone and, therefore, merits further attention.

In this study, no significant differences in TG, TCH,
ALT, and AST levels were found between the HCV-sero-
positive and the HCV-seronegative diabetic patients, al-
though the HCV-seropositive diabetic patients tended to
have higher ALT, AST, and TCH levels but lower TG and
FBS levels than the HCV-seronegative diabetic patients.
On the other hand, Laloo et al. [28] and Akbar et al. [23]
demonstrated that HCV seropositivity among diabetic
patients is associated with raised ALT and AST levels.
This discrepancy between our results and those of previ-
ous studies might be due to some differences in the dura-
tion of diabetes, type of treatment, severity of liver dis-
eases, and level of liver enzymes among diabetic patients
in different studies.

Furthermore, there was no difference in gender distri-
bution between the HCV-seropositive and HCV-sero-
negative diabetic patients, although diabetes was more
prevalent in females than males. This finding is in agree-
ment with the report of Olokoba et al. [3], but is in dis-
agreement with the findings of Jadoon et al. [10] and
Laloo et al. [28]. These variations in gender distribution
of HCV infection among diabetic patients in different
studies might be due to some differences in the predomi-
nant routes of transmission, social life styles, and risk be-
havior patterns between these two genders in different
parts of the world.

Overall, in this study, HCV seropositivity among the
diabetic patients was not statistically associated with se-
rum levels of FBS, ALT, AST, TG, TCH, and AST as well
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as age and gender distribution. Therefore, the possibility
of the presence of chronic HCV infection should be con-
sidered in all diabetic patients regardless of the biochem-
ical measurements. Nevertheless, logistic regression anal-
ysis revealed that the chance of having an AST level of
41-80 IU/L was almost 4 times higher in the HCV-sero-
positive diabetic patients than in the HCV-seronegative
patients. This is an expected finding given the presence of
chronic viral hepatitis among the HCV-seropositive dia-
betic patients. However, the relationship between AST
levels of 41-80 IU/L and HCV seropositivity in diabetic
patients should be considered with caution, because
9.72% of the HCV -seronegative diabetic patients also had
AST levels of 41-80 IU/L. The incidence of HCV-related
insulin resistance is independent of the stage of liver dis-
ease. On the other hand, HCV-related insulin resistance
and type 2 DM accelerate the development of liver fibro-
sis, cirrhosis, and hepatocellular carcinoma, while HCV
clearance following antiviral treatment is associated with
improved insulin resistance and reduced incidence of
type 2 DM [9, 29, 30].

A review of the national literature indicates that there
are conflicting results on the associations between HCV
infection and type 2 DM in different parts of Iran [11].
This discrepancy between the results of these studies, in-
cluding our own, prevent us from reaching a consensus
on the relationship between these two chronic diseases
among Iranian patients. Therefore, longitudinal studies
at national level are needed to clarify this issue more
precisely.

This study has its strengths and limitations. It is the
first study of this kind in southern Iran, and the first re-
port on the genotypic pattern of HCV infection among
diabetic patients in Iran. Furthermore, consecutive re-
cruitment of patients with confirmed type 2 DM has in-
creased generalizability of the results to the diabetic pop-
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ulation of this region. While the most important concern
with this study is the cross-sectional design of the study,
which disables us from establishing a definite relationship
between HCV infection and type 2 DM. Therefore,
whether type 2 DM increases the occurrence of HCV in-
fection or HCV triggers the onset of type 2 DM remains
to be determined in the diabetic population of southern
Iran. However, the exclusion of diabetic cases with high-
risk behaviors from our study population may support
the idea that HCV infection most likely has an effect on
the development of type 2 DM, but prospective studies
including HCV-infected patients at the beginning of
HCV infection are required to determine the possible role
of HCV infection in the development of type 2 DM.

Conclusion

In this study, the prevalence of HCV infection in dia-
betic patients in southern Iran was high, and it was not
associated with biochemical parameters. Genotype 3a
was the only genotype found in the diabetic population of
this study, and all the HCV-infected diabetic patients
were unaware of the infection due to the asymptomatic
nature of their chronic HCV infection. Therefore, screen-
ing of all diabetic patients for HCV infection should be
recommended to prevent serious consequences associ-
ated with the coexistence of these two chronic diseases in
the long run.
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