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Introduction:-

Abstract

Background: Among the etiological factors of hepatocellular
carcinoma (HCC), which is the most frequently encountered cause of
primary liver cancers, viral hepatitis cases are at the top. The
relationship between glucose anomalies and HCC development in
especially patients with viral hepatitis C and B infections is still a topic
of curiosity. In this study, we aimed to assess the potential relationship
between the chronic hepatitis C and B infections (HBV and HCV) in
monitoring of HCC patients and type 2 diabetes mellitus (DM)
comorbidity.

Material and Method: A total of consecutive 51 HCC patients with a
mean age of 69.98+11.92 years were enrolled in this study. The
Barcelona-Clinic Liver Cancer (BCLC) criteria were used for staging
the patients with HCC. HBsAg seroprevalence with the Anti-HCV
antibody was studied with the ELISA method. The patients were
grouped based on presence of diabetes, and the relationships between
disease stages and viral etiological factors were statistically analyzed.
Results: In patients with HCC, DM prevalence was 41.2%. 55.6% of
Chronic hepatitis C patients and only 33.3% of chronic hepatitis B
patients had diagnoses of DM (p=0.107). According to the BCLC
stages in the patients, the DM rates at A, B, and C were 40%, 45.5%
and 50% respectively (p<0.05).

Conclusion: Blood sugar regulation in chronic viral hepatitis patients
with DM may contribute to reduction of HCC risk.

Copy Right, 1JAR, 2019,. All rights reserved.

Chronic viral hepatitis is a problem that threatens public health which is seen commonly worldwide. Acute hepatitis
B (HBV) and C (HCV) infections experienced in adulthood become chronic by 5-10% and 75-85% respectively.
Also, cirrhosis and hepatocellular carcinoma (HCC) may develop in the natural course of the disease (1, 2).
Approximately 70-90% of the cases where HCC develops have bases of chronic liver disease and cirrhosis, while
metabolic disorders such as diabetes mellitus (DM) and obesity also play a role in development of HCC (3, 4). As
known, type 2 DM is a metabolic disease that is usually characterized by hyperglycemia, hyperinsulinemia and
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insulin resistance, and it was reported to be associated with increased risk of some cancers: breast, endometrial,
kidney, bladder and colorectal (5, 6). The role played by DM in the carcinogenesis of HCC is not yet completely
clear. In addition to this, it is proposed that hyperglycemia, hyperinsulinemia, insulin resistance and increased IGF-1
activation are effective in the pathophysiology of HCC development by their strong mitogenic and anti-apoptotic
effects (7).

In a large cross-sectional study of healthy men and women, the prevalence of DM was found as 8.7% and 3.8%
respectively in HCV and HBV cases (8). Villar et al. found a high HCV (2.42%) and a low HBV (0.55%)
prevalence in DM patients (9). The relationship between HBV infections and DM is still under debate. There are
several studies that reported high DM prevalence in people who were HBsAg (+), hovewer some others reported the
opposite (10, 11). Moreover, comorbidity of HCV infections with DM is a well-known issue. Although, there is still
ongoing debate about whether HCV infections are an additional risk factor for type 2 DM or they are comorbid
infections (12).

In this study, we aimed to assess the potential relationship between chronic hepatitis C and B infections in the
monitoring of HCC patients who received treatment and comorbidity with DM.

Material and methods:-

A total of 51 consecutive patients with viral hepatitis-associated HCC in the age group of 35-90 years, who were
admitted to the gastroenterology clinic of Bulent Ecevit University Medical Faculty between January 2012 and
December 2018, were enrolled in this study. Patients with advanced heart failure, kidney failure, obstructive
pulmonary disease, secondary diabetes or severe anemia were excluded. All patients in this study were diagnosed by
histology or based on typical imaging findings with increased serum AFP concentrations (>400 pg/L). The
Barcelona-Clinic Liver Cancer (BCLC) criteria were used for staging the patients with HCC (13).

Chronic hepatitis C and B diagnosis was made by a combination of serological, biochemical, virologic and
histological markers according to the AASLD Guidelines for Treatment of CHC and CHB (14, 15). For all these
patients, HBsAg and anti-HCV were studied by using the ELISA (Enzyme-Linked Immuno Sorbent Assay; Abbott
labr.) method. In the serum samples that were found positive for Anti-HCV, HCV-RNA was investigated by using
the method of reverse-transcriptase polymerase chain reaction (RT-PCR). Moreover, in the serum samples collected
from the patients, levels of transaminases [alanine aminotransferase (ALT), aspartate aminotransferase (AST)],
hemoglobin Alc (HbAlc) and routine biochemical tests were examined. The watients were diagnosed with Type 2
DM according to the American Diabetes Association (ADA) criteria (16). Data including a baseline evaluation
including a detailed medical history, typical physical examination and blood tests of patients were collected from the
hospital information system retrospectively. The patients were categorized based on age, sex, diabetes presence and
types of hepatitis.

The study protocol conformed to the ethical guidelines of the 2013 Declaration of Helsinki as reflected in a priori
approval by our institution's human research committee.

Statistical Analysis:-

Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS, Version 13.0).
Categorical variables are given with frequency and percent, numerical variables are given with median, minimum
and maximum values. Shapiro-Wilk test is used for normality tests. For nonparametric variables, Mann Whitney U
test used for two group comparions and Kruskal Wallis test used for 3 or more group comparisons. For all statistical
analysis with p value under 0,05 is assumed as there is a statistical significance.

Results:-

The mean age of 51 HCC patients (Female/Male: 12/39) was 69.98+11.92 years. Thirty three (64.7%) patients had
HBV, and 18 (35.3%) had HCV. Ten of the 18 chronic HCV patients (55.6%) and only 11 of the 33 chronic HBV
patients (33.3%) that diagnoses of Type 2 DM (p=0.107). In the comparison of the HCV and HBV groups, there was
no significant difference in terms of their plasma glucose and HbA1C (p=0.478 and p=0.261, respectively). The
main characteristics of this group are shown in Table 1.
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Table 1:-Demographics and clinical features of viral hepatitis B and C associated with HCC.

Characteristics HBV (+) HCV(+) p
n=33 n=18

Age (y), mean + sd 68.54 £ 11.86 72.61 £11.90 0.091

Sex %(M/F) 26(78.8)/7(21.2) 13(72.2)/5(27.8) 0.601

HbA1C 6.27+1.87 6.78+1.46 0.261

Glucoz 132.36+65.99 128.55+37.56 0.478

Presence of DM % 11 (33.3) 10 (55.6) 0.107

HBV : Hepatitis B viriis, HCV : Hepatitis C virus, , HCC: Hepatocellular carcinoma

When the patients were divided into groups based on the presence of DM, among the 21 DM patients, 11 were
positive for HBsAg (52.4%), and 10 were positive for anti-HCV (47.6%). There was no significant difference
between the groups in terms of the presence of chronic HCV and HBV (p=0.127) as shown in Table 2.

Table 2 :- The characteristics of HCC patients with/witout diabetes mellitus.

Variables Diabetic HCC Non-diabetic HCC p
n=21 n=30
Age (y), mean * sd 71.28+9.44 69.06 + 13.46 0.737
Sex,M/F(%) 16(76.2)/5(23.8)< 23(76.7)/7(23.3) 0.969
Platelet (X 1000 /mm3) 131 (14-246) 154 (18-433) 0.421
Hb (g/dL) 10.02+3.02 11.63+2.12 0.050
INR 1.28(0.9-2.2) 1.44(0.9-3.9) 0.360
Total biliburin (mg / dL) 3.32(0.3-23.3) 4.18 (0.3-33.3) 0.957
Albumin (g/ dL) 3(1.7-4.4) 3.05(1.7-4.7) 0.890
AFP (ng /mL) median(min-max) 1070 £1161.2 1064 £1230.1 0.607
Underlying liver disease
HBV 11 (52.4) 22 (73.3) 0.127
HCV 10 (47.6) 8 (26.7) 0.127
Treatment
Tace 5 9
Rf 2 1
Surgical 2 4
Kt 12 16
Recurrence \ - | 3 |

Abbreviations: Hb: Hemoglobin, AFP: Alpha fetoprotein, HBV: Hepatitis B viriis, HCV: Hepatitis C virus, INR:
International normalized ratio, HCC: Hepatocellular carcinoma

According to BCLC staging, the DM prevalence rates in the A (n=10), B (n=11), C (n=24) and D (n=6) patients
were found respectively as 40%, 45.5%, 50% and 0%. Although an increase in the DM rates was observed based on
the BCLC stages, diabetes was not found in patients at terminal stage D. The persentages of presence of DM are
shown in figure 1.

In a total of 51 primary HCC patients who were included in the study, 27.5% were receiving transarterial
chemoembolization (TACE), 5.9% were receiving radiofrequency (RF) ablation, 11.8% received surgical resection,
and 54.9% received only chemotherapy (CT) treatment. Relapse developed in 3 patients after surgery. No patients
who developed relapsed HCC had DM. The distribution of treatmet options applied to HCC patients are shown in
figure 2.
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Figure 1:-Prevalence of Diabetes Mellitus in BCLC stages. Figure 2:-The Treatment options of HCC applied to
patients

Discussion:-

DM has been reported in many studies as a risk factor for liver cancer (7). As known, fibrosis caused by chronic
HCV infection becomes more noticeable in the presence of diabetes (17). In animal models, it was demonstrated that
insulin stimulated colon carcinogenesis (promoter effect), and it played a role like the growth factor of many tumors
in in vitro environments (18). It is known that, in cases with HCV infections, high insulin levels may increase
chronic inflammation and oxidative stress, lead to death o hepatocytes, and consequently, cause increased
regeneration signals in residue hepatocytes. In fact, the gene expression profile in the liver varies in diabetic cases
towards a fibrogenic, angiogenic and tumorigenic phenotype (19). Moreover, based on these data, Fong et al.
reported that diabetes presence may increase the speed of primary liver cancer formation by increasing fibrogenesis
in HCV-infected cases (20). Similarly, a meta-analysis revealed that Type 2 DM increased the risk of HCC also in
chronic viral hepatitis B patients (21).

While the most frequently encountered etiological factor in HCC cases is chronic viral hepatitis B by over 50%,
chronic hepatitis C is found to be responsible by the rate of 25% (22). In the results of our study, in agreement with
the literature, 35.3% of the HCC patients were positive for anti-HCV, while 64.7% were positive for HBSAg. In
contrast, Tanaka et al. conducted a study on 91 HCC patients and reported the positivity rates for anti-HCV and
HBsAg as respectively 51% and 21% (23).

In our study, the general DM presence in the HCC patients was 41.2%. This rate for the HBV and HCV patients was
respectively 33.3% and 55.6%. The difference between the groups was statistically significant. Although the
presence of diabetes has very little synergistic effect in cases infected with HBV, it seems more likely that this effect
is very strongly synergistic in HCV-infected cases. Again, in our study, when the patients were divided into groups
as those with DM and those without, there was no significant difference between the groups in terms of their HBV
and HCV rates. As known, liver carcinogenesis associated with HBV and HCV includes different mechanisms (24).
The HBV virus integrates its DNA into the cell genome, while there is no such situation in the case of the HCV
factor. Thus, synergism in carcinogenesis may be expected in the case of presence of HCV and diabetes rather than
HBYV and diabetes mellitus.

Su et al. investigated the effects of DM on survival in 3,182 HCC patients and used the BCLC staging criteria (25).
They reported that diabetic patients had a poorer prognosis. In their study, the prevalence of DM for the BCLC
stages of O, A, B, C and D was found respectively as 22.0%, 24.1%, 21.9%, 27.2% and 27.1%. There was a rising
trend in DM prevalence by advancing stages of the disease. In our patient group, the DM rates in the BCLC stages
of A, B and C were respectively 40%, 45.5% and 50%. These findings supported the hypothesis that DM is related
to the progression of HCC.

Komura et al. investigated the effects of diabetes on postoperative relapse in cases where resection was applied due
to primary liver cancer. In their study that included 90 HCC patients, the total survival rates in the diabetic group
after surgical treatment in the 1st, 2nd, 3rd, 4th and 5th years were respectively 100%, 88.9%, 75%, 63.6% and
45.5%, while these rates in a group of 60 individuals without diabetes were respectively 100%, 98%, 88.9%, 85.7%
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and 76.3%. Consequently, in their report, they proposed that insulin usage and Child score B are important in terms
of postoperative relapse in HCV-related primary liver cancer cases. The authors also provided a speculative
suggestion that close blood sugar management in these cases may reduce relapse (26). In contrast, Huo et al.
investigated the effects of presence of diabetes on postoperative relapse similarly on HCV-related cases, and they
reported no significant effects of diabetes (27). As our study was a retrospective study and included a small number
of patients, it does not seem to be adequate to be able to provide strong statistical evidence.

Conclusion:-

Consequently, it was revealed in experimental animal studies and in vitro studies that the effects of glucose
anomalies may make tumor formation easier in the liver, colon and rectum or several other organ systems. The
clinical outcomes of this effect, especially those associated with its relationship with increase postoperative relapse
in cases of liver cancer, have not yet been clarified. It does not yet seem likely to argue that close monitoring of
blood sugar may reduce disease progression in chronic viral hepatitis patients.
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