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Abstract

Background: Diabetes mellitus (DM) is strongly associated with
chronic hepatitis C virus (HCV) infection. This work aimed to estimate
the impact of Hepatitis C virus infection on glycaemic state and insulin
resistance in type 2 Diabetic patients, and evaluate the effect of direct-
acting oral antiviral treatment on the glycaemic state and insulin
resistance in type 2 Diabetic patients. Methods: The study was
performed on (40 patients) with Type 2 Diabetes who were infected by
Hepatitis C Virus and took Direct-acting Oral Antiviral Drugs. The
study also included (10 patients) who had Type 2 Diabetes and HCV
infection serving as control group. All patients and control were
subjected to thorough history taking, clinical examination, and lab.
investigations as FBG, PP and HBAlc , Serum fasting Insulin level,
And HOMA-IR, HCVAb — HBsAg — HIVAb, CBC, SGOT, SGPT,
Serum Albumin and Bilirubin, PCR for HCV RNA, and Abdominal
US. Results: DAAs-based eradication of HCV is associated with

improved glycemic control in patients with type 2 diabetes as evidenced by a significant reduction

of mean FBG, Fasting insulin, HbAlc, and HOMA IR. There was a positive correlation between

the treatment of HCV infection and the reduction of anti-diabetic drugs used in the studied

patients. Conclusion: DAAs-based eradication of HCV is associated with improved glycemic

control in patients with type 2 diabetes.
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Introduction

Hepatitis C virus (HCV) infection is the major
cause of cirrhosis and hepatocellular
carcinoma worldwide. HCV is a diabetogenic
pathogen in which glucose irregularities are
common in patients with chronic HCV
infection (CHC). There is strong scientific
evidence showing the prominent association

between CHC and type-2 diabetes mellitus
(1.

In patients without known DM, there was a
3.5-fold increase in the frequency of glucose
irregularities in CHC patients in contrast with
controls. Insulin resistance (IR) impaired
treatment efficacy of PEGylated interferon
and ribavirin therapy, while successful
eradication of HCV improved IR and glucose

irregularities in CHC patients (2).

Meanwhile, clearance of HCV improved beta-
cell function and hepatic expression of insulin
receptor substrate-1 and -2, the central
molecules of the insulin signaling cascade. IR
and systemic inflammation could therefore be

enhanced by direct acting antiviral therapy (3).

The liver has an important role in
carbohydrates  metabolism since it is
responsible for the balance of blood
glucose levels by means of glycogenolysis
and glyconeogenesis. In the presence of
hepatic disease, the metabolic homeostasis
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of glucose is impaired as a result of
disorders such as insulin  resistance

,0lucose intolerance and diabetes (4).

The association between liver cirrhosis and
DM was first described at 1976 (5) in
which 57% of cirrhotic patients showed
increased insulin  resistance. Insulin
resistance has consistently been found to
be closely linked to fibrosis in HCV
typically
with  T2DM in prefibrotic stages. HCV

infection, although associated
infection could be associated with a
reduced prevalence of metabolic syndrome
owing to virus-associated reduction in Body

Mass Index and hypobetalipoproteinemia (6).

This could be due to higher serum insulin
levels in diabetic patients with chronic
liver disease than those in patients with
life-style related diabetes, suggesting that
besides  over-eating, obesity and physical
inactivity, other distinctive factors may
underlie the pathophysiology of
hyperinsulinemia in patients with chronic

liver disease (7).

Only 20 years after the discovery of the
Hepatitis C Virus (HCV), a cure is now likely
for most people affected by this chronic
infection, which carries a substantial disease

burden. The recent approval of two direct-



acting antiviral agents that specifically inhibit
viral replication has dramatically increased the
viral clearance rate, from less than 10% with
the initial regimen of interferon monotherapy

to more than 70% with current therapy (8).

Currently, direct-acting antiviral drugs (DAA)
are the gold standard for treating HCV
infection, while yielding SVR in nearly all
patients. In chronic HCV patients with T2DM,
DAA therapy is associated with both better
fasting glucose and glycated hemoglobin
(HbA1C)

pharmacotherapy in a certain part of patients

controls; thus reducing

is possible (9).

In other studies; in course of DAA drug
therapy, Six DAA regimens showed high
sustained virological response (SVR) rates
(>95%) in patients with HCV genotype 1
infection without cirrhosis. Patients with
hepatic decompensation, particularly those
with Child-Turcotte—Pugh class C disease,
had lower SVR rates (78% to 87%) than other
populations. The addition of ribavirin was
associated with increased SVR rates for
certain DAA regimens and patient groups.
Overall rates of serious adverse events and
treatment discontinuation were low (<10% in
the general population); regimens that
included ribavirin had more mild or moderate

adverse events than those without (10).
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Moreover, DAA treatment of chronic hepatitis
C improves hypertension control and
atherosclerotic plaques. It is very likely that
DAA therapeutic regimens will decrease both
T2DM prevalence and cardiovascular risk in
chronic hepatitis C patients; further research,

however, is needed (11).

Patients with chronic hepatitis C have both
higher prevalence of diabetes mellitus type 2
(T2DM) and increased cardiovascular risk
compared to never infected people. More
importantly, DAA therapy leads to both better
fasting glucose and HbALC controls in
patients with T2DM. Reducing antidiabetic
treatment in some of the patients is possible
(12).

The overcoming of IR as a host predictive
factor for SVR appears to be one of the great
advancements by DAAs. The post-treatment
glucose homeostasis status in CHC patients is
an intriguing issue for clarification due to the
diabetogenic effect of HCV per se. Successful
eradication of HCV after antiviral therapy
prevents the development of de novo IR
among those nondiabetic patients in the long-
term fashion (13).

This work aimed to estimate the impact of
Hepatitis C virus infection on glycaemic state
and insulin resistance in type 2 Diabetic
patients, and evaluate the effect of direct-

acting oral antiviral treatment on the
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glycaemic state and insulin resistance in type

2 Diabetic patients.

Patients and methods

This is a prospective case-control study which
was conducted on patients attending Benha
University Hospital at Qalubiya governorate.
During the period from September 2019 to
September 2020.

This study was approved by the Ethical
Committee of Benha Faculty of Medicine. A
written informed consent was taken from all

patients included in the study.

The study was performed on (40 patients) with
Type 2 Diabetes who were infected by
Hepatitis C Virus and took Direct-acting Oral
Antiviral Drugs. The study also included (10
patients) who had Type 2 Diabetes and HCV

infection serving as control group.

All patients had been informed about the
purpose of the study and signed consent

before inclusion.
Inclusion criteria:

Patients with Type 2 Diabetes Mellitus
infected by Hepatitis C Virus.

Exclusion criteria:
+ Patients with Type 1 Diabetes Mellitus
++ Patients with chronic liver diseases other

than HCV infection as:
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1. Hepatitis B Virus infection

2. Metabolic Liver Diseases
(Hemochromatosis, Wilson’s disease)

3. Bilharzial infection.

All patients and control were subjected to
thorough history taking, clinical examination,
and lab. investigations as FBG, PP and
HBAlc , Serum fasting Insulin level, And
HOMA-IR, HCVAb - HBsAg - HIVAD,
CBC, SGOT, SGPT, Serum Albumin and
Bilirubin, PCR for HCV RNA, and
Abdominal US.

Statistical analysis:

All collected data will be tabulated and
analyzed By ( SPSS) as a suitable statistical
method and illustrated by  diagrams
.categorical data were presented as number
and percentages while quantitative data
were  expressed as  meant standard
deviation and  range.  Fisher’s exact
test(FET) was used to analyse categorical
variables. Quantitative data were tested for

normality at p value>0.05

Results

Patients had an age range between 41 and 76
years old with a mean of 55.82 + 8.968 years.
Regarding sex of the patients, 28 patients (56
%) were males and 22 (44 %) were females.
The Body Mass Index ranged between 21.7
and 33.9 with a mean of 27.2 £ 2.79. It also



shows that a total of 18 patients (36 %) were
employers, while 16 patients (32 %) were
farmers and 16 patients (32 %) were
housewives. table 1

Types of Anti-diabetic Treatments among
patients, shown in figure 1, and Types of
Direct-acting Antiviral Regimens among the
HCV patients, figure 2

Table 2 shows the difference between the
responders (SVR) and the non-responders (No
SVR) according to FBG, Fasting insulin,
HbA1lc and HOMA-IR in these patients before
and after treatment with the mean change in

their value. It also shows a highly significant p
value in the reduction of FBG, HbAlc and
HOMA-IR in these patients confirming the
significance of treatment of HCV infection on

the glycaemic control.

Table 3 shows the average number of anti-
diabetic drugs and the average dose of insulin
used by these patients before and after
treatment of HCV with DAA and the mean
change in their value. It also shows a highly
significant p value which means a positive
correlation between the treatment of HCV
infection and the reduction of anti-diabetic

drugs used in these patients.

Table (1): Socio-demographic data of the studied group:
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Variables Number %
Age (years) Mean + SD 55.82 + 8.97
Range 41-76
BMI (Kg/m?) Mean = SD 27.21+2.79
Range 21.7-33.9
Sex
Male 28 56 %
Female 22 44 %
Occupation
Employer 18 36 %
Farmer 16 32 %
Housewife 16 32 %
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Table (2): Comparison between Responder (SVR) and Non-Responder (No SVR) patients regarding parameters of

glycaemic control:

Pre-treatment Post-treatment Mean Paired t P value
Change test
FBG SVR 189.75 + 14.81 168.50 + 13.26 21.25 7.59 <0.001**
No SVR 208.16 £ 30.84 171.03 + 29.45 37.13 23.72 <0.001**
Fasting SVR 17.75+1.67 16.75+2.12 1 3.06 0.018*
insulin NoSVR  17.01+1.85 14.69+2.51 2.32 10.08 <0.001**
SVR 7.38+£1.06 7.0+£0.76 0.38 2.05 0.08
HbAlc
No SVR 8.94+1.32 7.97+1.23 0.97 8.47 <0.001**
SVR 8.3+1.03 7.01+1.11 1.29 5.69 0.001**
HOMA-IR
No SVR 8.76 + 1.41 6.18 +1.32 2.58 18.86 <0.001**
Table (3): Effect of HCV treatment on the use of anti-diabetic medications (treatment of Diabetes):
Pre-treatment Post-treatment Mean Change
In Paired t test P value
Mean £ SD Mean + SD
Value
Range Range
Average Number
- . 2.65+0.46 2.01+0.32
of anti-diabetic
0.64 3.04 0.07
drugs
2-3 2-3
Oral anti-diabetic 3.73+0.74 2.25+0.46
1.48 5.26 0.01*
drugs (number) 2-4 2-4
Average Dose of 62.5 £ 7.67 475%6.32
) ) 15 12.46 <0.001**
Insulin (Units) 40 - 85 30-65

190



16
14
12
< 10
(V]
o]
g 8
=
6
4
2
0
- — c = . —
= < = o — —
IS & € o = 2
= = e S S
[s} [a] o = 00 00
= + k= 0 ¢ ¢
3] 5 3] © & o
= wn = o I +
+ + = = 2 g
— S € = = =
=) I = -3 an
7} a S g c I ©
a 2o = o o
o =0 a2~ [C]
+ © £ %)
A @ - =
. g 3
+ X
> = o
” £ 8
Oral Anti-diabetic Drugs Insulin Based Therapy

Figure (1): Types of Anti-diabetic Treatments among patients
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Figure (2): Types of Direct-acting Antiviral Regimens among the HCV patients:
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Discussion

In this study, we have assessed 50 diabetic
patients who were infected with Hepatitis C
Virus, for their blood glucose changes and
glycemic parameters over the period of 12
weeks. Only 40 (80%) of these patients took
direct-acting antiviral drugs for 12 weeks and
36 (72%) of them achieved SVR12 while the
other 4 (8%) did not. There were 10 (20%)
patients serving as control group.

In this study, the diabetic patients who
achieved SVR12 have a higher average blood
glucose and HbAlc reduction after DAA
therapy than those who did not achieve
SVR12; (37.13 mg/dl, 0.97%) and (21.25
mg/dl, 0.38%) respectively.

These results are in agreement with those
reported at 2017 (14), were 55 (73.3%)
patients showed improvement of FBS,
HOMA-IR, and HBAIc at the end of therapy,
and  improvement  was  significantly
associated with younger age and low BMI.
The improvement also related to less disease
duration, low FBS, and negative family
history. However, liver condition and viral
load have no statistically significance, and
this may be due to all patients in study being

Child A.

The same was reported before (15) in which
it was found that the drop in HbAlc
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associated with antiviral treatment was
greater in those who achieved SVR (0.98%)
than in those who sustained treatment failure
(0.65%) (Adjusted mean difference 0.34, P =
0.02).

With similar results, in a study (16), they
followed 122 HCV-positive patients with
T2DM receiving DAAs and evaluated their
FG and HbAlc levels at baseline and 12
weeks post-treatment; the influence of SVR
on antidiabetic medication needs was also
assessed. Potentially confounding factors
affecting the results (i.e. weight variation)
were considered. Based on a multivariable
regression analysis, SVR was the only
independent predictive factor associated with
the improvement of glycaemic control (OR=
49.75, 95% CIl 2.197-112.67, p= 0.014).

In a single case report, a significant
improvement in diabetic control after
successful HCV treatment with DAA
therapy, was found. This improvement in
insulin requirements and HbAlc persisted
following viral clearance despite an increase
in the patient’s BMI. Control of T2DM is
usually advised prior to HCV therapy in
order to increase response rates (17).

In this study, the diabetic patients who
achieved SVR12 were having lower values of
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average HOMA IR (6.18+1.32) than those
who didn’t (7.01+1.11) after 3 months of
treatment with direct-acting antiviral drugs.

Another study, (18) provided evidence
showing that HCV-induced IR could be
overcome by the potent DAAs within a short
treatment period. It thus provided a
concordant observation with the previous
study showing the efficacy of the DAAs was
not ameliorated by IR. The study
demonstrated that pre-treatment IR had no
significant impact on the treatment efficacy
of DAAs. IR as well as BMI and HbA1c did
not significantly change at EOF compared to
their baseline values. However, we observed
there was a significant improvement of beta-
cell function at EOF, especially among those
who had baseline high IR. The results from
this preliminary study indicate that beta-cell
function might be improved in the earliest

manner during antiviral therapy.

Viral load assessment before, during, and
after therapy is an important tool for
predicting the treatment outcome. Although
viral load does not correlate with the severity
of liver injury or the progression of the
disease, a low baseline viral load (<600 000
800 000 IU/ml or less) is an independent
predictor of SVR regardless of genotype in
many studies, and patients with pre-treatment

high viral loads have worse long-term
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outcomes than patients with low viral loads
(14).

In this study, we find that the diabetic
patients who achieved SVR12 had to reduce
their antidiabetic medications (30% reduction
of oral drugs taken and 25% reduction of
insulin dose), while the other patients who
did not achieve SVR didn’t need to reduce

their dose of antidiabetic medications.

Use of antidiabetic medications decreased
more in patients who achieved SVR than in
those who sustained treatment failure,
especially for the use of insulin, which
dropped significantly from 41.3% to 38% in
patients achieving SVR compared with a
slight increase from 49.8% to 51% in those
who sustained treatment failure (15).

Conclusion

DAAs-based eradication of HCV s
associated with improved glycemic control in
patients with type 2 diabetes as evidenced by
a significant reduction of mean FBG, Fasting
insulin, HbAlc, and HOMA IR. There was a
positive correlation between the treatment of
HCV infection and the reduction of anti-

diabetic drugs used in the studied patients.
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