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Abstract
Aim: Hepatitis C virus (HCV) infection and diabetes mellitus (DM) negatively affect each other. HCV patients diagnosed with DM have
more complications than patients with HCV infection alone. In this study, we aimed to investigate the effect of DM on complication
rate, hepatocellular cancer (HCC) development and mortality in HCV RNA (+) cirrhosis patients.
Material and Methods: Patients admitted with Hepatitis C-related cirrhosis and followed up for at İzmir Katip Çelebi University
Atatürk Training and Research Hospital Gastroenterology and Internal Medicine Clinic for at least six months between 2005and 2014
were retrospectively evaluated.
Results: A total of 146 patients with HCV-related cirrhosis were included in the study. Of these patients, 53 (36.3%) had diagnosis
of DM. In 108 patients who did not develop hepatocellular carcinoma (HCC), the mean CHILD score at final admission (p=0.024),
difference between mean CHILD scores at final and initial admission (p=0.011), and annual rate of increase in CHILD score (p=0.047)
was significantly higher in the DM group. There was no significant difference between the DM and non-DM groups according to both
overall survival (p=0.115) and time of HCC development (p=0.567).
Conclusion: While HCC development and overall survival were similar in both groups, in the subgroup of patients who did not develop
HCC, the annual increase in CHILD score and final CHILD score were significantly higher in DM patients.
Keywords: Diabetes mellitus; HCV; cirrhosis; survival; hepatocellular carcinoma.

INTRODUCTION
Hepatitis C virus (HCV) infection, chronic liver disease, and
cirrhosis are the top causes of hepatocellular carcinoma
(HCC) (1). Chronic HCV infection is defined as HCV viremia
lasting more than 6 months (2). Studies on the natural
course of patients infected with chronic HCV report causes
of mortality as chronic liver disease in 55-85%, cirrhosis in
15-30%, and decompensated cirrhosis and HCC in 1-15%
of patients (3).
Population-based studies have found a strong relationship
between HCV infection and diabetes mellitus (DM) (4).
According to data from animal models and human studies,
HCV infection induces hepatic steatosis and increased
production of tumor necrosis factor α. Both of these
conditions result in insulin resistance and subsequent
development of type 2 DM. Presence of both diabetes and

hepatic steatosis together has been suggested to increase
fibrosis, chance of HCC, and atherosclerosis (5).
Type 2 DM is a risk factor for development and progression
of hepatic fibrosis. There is a strong relationship between
insulin resistance and stage of hepatic fibrosis (6). Studies
on patients with type 2 DM have found a 2-2.5 times
increased risk of cirrhosis development and chronic liver
disease-related mortality (7-9). Inflammation plays an
important role in the development of hepatic fibrosis (10).
Type 2 DM is known as an autoinflammatory disease and
the relationship between DM and inflammation is welldefined (11). Other findings on the pathophysiology of the
other complications of diabetes have shown that insulin
resistance and diabetes-related systemic inflammation
may contribute to the progression of hepatic fibrosis.
Insulin resistance and diabetes cause hepatic fibrosis
progression in Hepatitis C patients (12-13).
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The relationship between type 2 DM and cancer is well
known. Hyperglycemia and hyperinsulinemia may affect
the growth pathways, epigenetic modifications, and
changes in mitochondria, causing tumor formation and
development (14). Type 2 DM has been shown to increase
HCC risk in chronic Hepatitis C patients (15), however, data
on its effects on cirrhosis complications in the Hepatitis C
subgroup is limited. Therefore, in our study we aimed to
investigate the effect of DM on cirrhosis complications,
HCC development, and mortality in patients with Hepatitis
C-related liver cirrhosis.
MATERIAL and METHODS
Patients admitted with Hepatitis C-related cirrhosis and
followed up for at least six months at the İzmir Katip
Çelebi University Atatürk Training and Research Hospital
Gastroenterology and Internal Medicine Clinic between
the years of 2005-2014 were retrospectively evaluated.
Patients with additional Hepatitis B virus, alcohol use, HCC
detected at admission, and those with follow-up of less
than six months were excluded from the study. Hepatic
cirrhosis diagnosis was made with patient anamnesis, and
clinical, imaging, and laboratory findings. Patients were
scored according to encephalopathy, ascites presence,
serum albumin, bilirubin ,and prothrombin time. Patients
with score of 5-6 were classified CHILD A, 7-9 CHILD B,
and 10-12 CHILD C. Patients with and without diagnosis
of DM were compared according to CHILD score, HCC
development, and mortality. The study was conducted in
accordance with the Helsinki Declaration.
Statistical Analysis
Statistical analysis was performed using the SPSS 17
software program. Normal distribution of the variables was
assessed using analytical methods. Kaplan Meier Survey
analysis and Log Rank test was used to analyze survival
between the groups. For parametric data with normal
distribution, Student’s t-test was used for independent
sampling, and Mann-Whitney U test was used to assess
data with non-normal distribution. Results were expressed

as frequency and percentage for categorical variables,
and for continuous variables, mean ± standard deviation
for variables with normal distribution, and median (minmax) for variables without normal distribution. P value of
<0.05 was considered statistically significant.
RESULTS
A total of 146 patients diagnosed with HCV-related
cirrhosis were included in the study. Of these patients, 53
(36.3%) had DM diagnosis. Comparison of gender, age at
HCV diagnosis, age at cirrhosis diagnosis, and log HCVRNA between the patients with and without DM diagnosis
and incidence of macrovascular and microvascular
complications in diabetic patients is presented in Table 1.
Patients with and without DM diagnosis were compared
in terms of CHILD stage, CHILD score, rate of CHILD score
increase, HCC development, and mortality. Patients with
DM diagnosis had longer follow-up period compared to
those without DM (p=0.014). There was no statically
significant difference between the groups according to
CHILD stage, CHILD score, annual CHILD increase, HCC
development age, and mortality. The results of these
comparisons are presented in Table 2.
Of the 146 patients included in the study, 38 developed HCC
during the follow-up period; prognostic characteristics
of patients who did not develop HCC were examined
separately. Of the patients without HCC development, 38
had DM diagnosis and 70 did not. These patients were
compared according to CHILD score and annual increase
in CHILD score. Mean CHILD score at last admission
(p=0.024), difference between mean CHILD scores at last
and initial admission (p=0.011), and annual increase in
CHILD score (p=0.047) were significantly higher in patients
diagnosed with DM. The results are presented in Table 3.
There was no statistically significant difference between
patients with and without DM diagnosis according to both
HCC development time (p=0.567) and survival (p=0.115)
following HCV-related cirrhosis diagnosis. These findings
are presented in Figure 1 and Figure 2, respectively.

Table 1. General characteristics of patients
DM diagnosis
n:53

No DM diagnosis
n:93

p

Gender
Male

28 (52.8)

50 (53.8)

Female

25 (47.2)

43 (46.2)

HCV diagnosis age

63.8±9.8

63.6±11.1

0.920

Cirrhosis diagnosis age

65.3±9.1

64.6±11

0.654

6±0.7

5.6±0.8

0.053

Log HCV-RNA
Macrovascular complications

11 (20.8)

Microvascular complications

32 (60.4)

Data is appropriately presented as n (%) or mean (±SD)

2273

Ann Med Res 2019;26(10):2272-6
Table 2. Comparison of cirrhosis complications, HCC development, and mortality between patient groups

DM Diagnosis

No DM Diagnosis

P value

Follow-up period (months)

42.6±28.3

30.1±25.5

0.014*

Mortality age (years)

69.8±8.6

67.7±10.7

0.220

HCC onset age

69.2±7.5

67.4±8.6

0.260

CHILD stage (admission) A/B/C

44/8/1

64/19/5

0.400

CHILD initial

5.75±1.2

6.1±1.5

0.137

CHILD final

8.1±2.5

7.4±2.1

0.084

CHILD increase/year

0.5±0.9

0.3±0.7

0.280

*P<0.05

Table 3. CHILD score and increase in patients who did not develop HCC

DM Diagnosis n:38

No DM Diagnosis n:70

P value

Male

17 (44.7)

30 (42.9)

0.99

Female

21 (55.3)

40 (57.1)

CHILD initial

5.9±1.3

6.1±1.5

0.284

CHILD final

8.2±2.7

7.2±2.1

0.024*

CHILD increase/year

2.4±2.2

1.4±1.7

0.011*

0.7±1

0.3±0.7

0.047*

Gender

CHILD initial

*p<0.05
Data is appropriately presented as n (%) or mean (±SD)

Figure 1. HCC development time following HCV-related cirrhosis
diagnosis in patients with and without DM

Figure 2. Exitus time following HCV-related cirrhosis diagnosis
in patients with and without DM
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DISCUSSION
Chronic hepatitis C infection increases risk of DM. At the
same time, a relationship between DM and serious fibrosis,
HCC frequency, increase in other complications, and
decreased survival has been found in chronic hepatitis C
patients (16). In our study, annual increase in CHILD score,
and final CHILD score was significantly higher in the DM
non-HCC subgroup, while HCC development and survival
were found to be similar among all patient groups.
Epidemiological studies have demonstrated that in
patients with DM and chronic HCV infection, there was a
2-3 times increased risk of HCC independent of whether or
not patients underwent curative hepatectomy or antiviral
treatment (15,17,18,20). According to a population-based
study that used data from the SEER Medicare database, DM
patients with chronic hepatitis C had 2-3 times increased
risk of HCC (21). One European study that followed-up
541 chronic hepatitis C patients for 5 years reported that
HCC occurred in 11.4% of DM patients and 5.0% of nonDM patients (22). A Japanese study found 9.5% risk of
HCC development in patients diagnosed with DM, and
2% without DM diagnosis, in a 5-year follow-up period of
279 hepatitis C patients without cirrhosis development.
Patients with ISHAK fibrosis score of 4.5 and 6 were
included in the aforementioned study (23). However, in
a study comprised of 54,979 patients, Type 2 DM only
increased HCC risk in HCV-negative patients (RR, 2.08;
%95 CI, 1.03–4.18) (24). In our study, HCC development
time following HCV diagnosis was similar in both patient
groups with and without DM diagnosis (p=0.363). While
a majority of studies found that DM increased HCC risk,
our study found similar HCC risk in both DM and nonDM groups. In addition to the fact that HCC development
requires a long period of time, our study differed from
other studies in that cirrhosis patients were included and
that cirrhosis-related complications decreasing survival
may have prevented this difference from emerging.
Cirrhosis due to any reason has been shown to increase
DM complications and decrease survival (25, 26). DM
may aggravate hepatic inflammation and cause serious
liver damage by inducing fibrosis (27).One population
study on 7000 people showed that type 2 DM caused
2.52 times increased 5-year mortality (28). Quintana Jo
et al. conducted a study on 110 compensated cirrhosis
patients and found that CHILD score, complications,
and mortality were significantly higher in DM patients.
Multivariate analysis had been unable to show effect of
DM alone on mortality (29). In our study, however, only
HCV-related cirrhosis patients were included. In our
study, while there was no significant difference between
DM and non-DM groups according to mortality, annual
CHILD score progression (p=0.047) and CHILD score
at final admission (p=0.024) was significantly higher in
the DM group without HCC diagnosis. At the same time,
follow-up period was significantly longer in the DM group
(p=0.014). However, this difference may be attributed to
DM patients having been followed-up for a longer period

of time. In addition, DM not having effect on mortality in
this study may be due to inclusion of both compensated
and decompensated cirrhosis patients and the fact
that cirrhosis and decompensated cirrhosis are directly
associated with decreased survival may have surpassed
its effect on DM.
Limitations of our study included oral glucose tolerance
test (OGTT) not performed on the non-DM group, in which
patients with impaired glucose tolerance may have been
included in the study. Other limitations were that DM
patients had longer follow-up period, and that the study
was of retrospective design. In addition, since the number
of diabetic patients was small, subgroup analysis could
not be performed according to the treatment (metformin,
sulfonylurea, insulin, etc.). Strengths of our study were
that all patients were HCV-RNA positive cirrhotic patients,
and that patients had not received HCV treatment.
This provided the opportunity to study the effects of a
multisystemic and immunosuppressive disease such as
DM on untreated individuals only infected with HCV.
CONCLUSION
In conclusion, while annual increase in CHILD score and
final CHILD score was found to be higher in the DM nonHCC subgroup, HCC development and overall survival
was similar in all patient groups. There is need for further
prospective studies on larger numbers of patients in order
to examine the effects of DM on cirrhosis complications,
HCC, and mortality, especially in patients with HCV-related
cirrhosis.
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