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SUMMARY

OBJECTIVE: To review data regarding the effects of hepatitis C virus eradication on glycemic control and insulin resistance.
METHODS: This is an integrative literature review, carried out in the PubMed, SciELO, and Lilacs databases. Studies published in the

past five years that were fully available, written in English or Portuguese, and have addressed the effects of eradication of the hepatitis

C virus on glycemic control and insulin resistance were selected.

RESULTS: Nine studies were selected. Among the results found, it was observed that there is no consensus on the effects of viral

eradication on glycemic control and IR, as some authors show an eventual improvement in insulin resistance and glycemic control, while

other studies indicate that there are no significant differences between the parameters evaluated after viral eradication.

CONCLUSIONS: Although there is a relationship between hepatitis C virus infection and the development of insulin resistance and type

2 diabetes mellitus and recent advances in research, it was observed that there is no consensus on improving insulin resistance and

glycemic control after antiviral treatment, probably due to methodological differences between studies. However, it emphasizes the

need to guide people diagnosed with hepatitis C, regarding changes in lifestyle, encouragement of multidisciplinary monitoring, and

control of other risk factors.
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INTRODUCTION

According to the Guidelines of the Brazilian Society of Diabetes’,
there is an increased risk of type 2 diabetes mellitus (T2DM) and
insulin resistance (IR) in patients with chronic viral hepatitis,
with T2DM being considered one of the most common causes
of extrahepatic disease in hepatitis C virus (HCV) infection.
Serfaty® reported that the prevalence of T2DM can range
from 13.6-67.4% in cases of HCV infection, values higher
than those observed for individuals with other chronic liver
diseases. Husseim et al.? observed a high prevalence of T2DM
associated with HCV infection and an increased risk of devel-
oping T2DM in individuals with risk factors for metabolic

syndrome in the presence of viral infection.

Shawky et al.* recruited 60 non-diabetic Egyptian patients
with chronic HCV infection to assess IR. Participants were
divided into three groups as follows: Group 1 included 30
patients with chronic HCV infection without cirrhosis,
Group 2 included 30 patients with chronic HCV infection
and liver cirrhosis, and Group 3 included 30 control volun-
teers. Fasting glucose and insulin levels were found to be sig-
nificantly higher in Group 2 than those in Groups 1 and 3.

HCYV is able to promote IR through several pathogenic
pathways, including direct inhibition of intracellular insu-
lin signaling, oxidative stress, activation of inflammatory
pathways, modulation of incretins, and dysfunction of pan-
creatic B cells. The virus can impair the insulin signaling
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pathway through several mechanisms, among which are a
stimulus for the production of tumor necrosis factor-al-
pha (TNF-0), in which high levels in patients with HCV
are directly associated with the levels of HOMA-IR and
the degree of steatosis, and the serine phosphorylation of
insulin receptors'?.

T2DM is related to the development of implications and
worsens the situation of individuals with hepatitis C in all stages
of the disease, even after liver transplantation. The diverse effects
related to T2DM are decreased response to antiviral treatment,
rapid progression from fibrosis to cirrhosis, and greater chances
of developing hepatocellular carcinoma, which may lead to a
decrease in the survival rate®’.

Although it has already been shown that direct antiviral
agents (DAAs) help to eradicate HCV in most patients, there
is not much information about viral eradication in hepatic
and extrahepatic damage®. Therefore, knowing the relation-
ship between HCV infection and the development of IR and
T2DM, and due to the controversies of studies in individuals
who underwent antiviral treatment, the purpose of this inte-
grative review was to collect data on the effects of HCV erad-

ication on glycemic control and in IR.

METHODS

This is an integrative review, carried out from April to June 2021.

The guiding question was elaborated using the PICO strat-
egy, as proposed by Santos et al.?, considering P — patients
with hepatitis C; I — use of antivirals; C — not applicable to
this study; and O — improvement in glycemic control and IR
after viral eradication. Thus, the design of this study arose from
the following question: in patients with hepatitis C, does viral
eradication improve glycemic control and IR?

PubMed, SciELO, and Lilacs databases were used with the
following indexed descriptors and their respective synonymies
of Medical Subject Headings (MeSH), as well as the follow-
ing connectives:

1. Hepatitis and;

2. Diabetes mellitus and;

3. Insulin resistance.

For selection, initially, there was the identification stage,
with the reading of the publication titles; then, in the screen-
ing stage, the abstracts were read to exclude studies that did
not meet the research purpose and duplicate publications; at
the eligibility stage, the articles were read in full to select those
that would be included in this review.

As inclusion criteria, studies published in the past five years
that were fully available, written in English or Portuguese, and

have addressed the effects of eradication of the HCV on gly-
cemic control and IR were selected. Regarding exclusion cri-
teria, literature review studies, case reports, letters, and edito-

rials were excluded.

RESULTS

Figure 1 shows the stages for selecting the articles. In total,
65 studies were found, of which nine were included in this
review (Table 1).
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Figure 1. Eligibility flowchart.

Table 1. Study type and sample size of the selected articles.

10-
And_rade etal® Prospective 150 patients
Brazil
i i 12-
Clngio et el Case—control 122 patients
Italy
Gastaldi et al.™; . .
Switzerland Intervention 17 patients
i 13-
l(i;;lem slelhs Prospective cohort 82 patients
- .
Leii] i el Historical cohort 205 patients
London
. . . .
Laur!to etal.’; Multlcentrlc, 200 patients
Brazil retrospective
Li et al.’>; .
the United States Cohort 5,127 patients
Stine et al."’; Retrospective .
the United States cohort 1772 BRI
Strauhs-Nitsch . .
it 2115 B Prospective 75 patients
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DISCUSSION

Viral eradication effects on glycemic
control and insulin resistance

Lanini et al.® conducted a cohort study in patients with HCV-
related liver diseases and provided evidence that DAA therapy
can have positive effects on glycemic control in patients with
chronic hepatitis C even when liver cirrhosis is already estab-
lished. In addition, metabolic improvement may still persist
after the end of therapy. However, despite the improvements,
blood glucose remained higher in patients with diabetes com-
pared to those without diabetes, indicating that HCV is not
the only factor involved in the pathogenesis of diabetes.

Andrade et al." aimed to evaluate the HOMA-IR in patients
with hepatitis C treated with DAAs in the sustained virological
response (SVR) and observed an increase in mean glucose in the
general study population (baseline: 100.65£19.7 versus after treat-
ment: 102.36324.52) and in the HOMA-IR (baseline: 3.69£2.99
versus after treatment: 3.7243.26), but there was a decrease in insulin
levels (baseline: 14.46+10.26 versus after treatment: 14.03+£10.32).
Regarding the Delta HOMA-IR, a negative value was observed in
the evaluation after drug treatment, but there was no significant
difference. When excluding diabetic patients and those with nor-
mal HOMA-IR values (<2.5), the mean values of glucose, insu-
lin, HOMA-IR, and Delta HOMA decreased after treatment, the
latter with a significant reduction (p=0.02).

Laurito et al."! evaluated the impact of IR on SVR in 200
patients with HCV genotype 3 treated with peg-interferon
plus ribavirin. Lower IR values were observed in individuals
with SVR when compared to those without SVR (2.8212 ver-
sus 3.54%2.1; p=0.004). When the univariate analysis was per-
formed, patients with HOMA-IR>2.5 were 2.6 times less likely
to achieve SVR (OR 2.63, 95%CI 1.336-5.175, p=0.005).
However, in the multivariate analysis, the HOMA-IR did not
reach significance as a predictor of SVR, observing an associa-
tion only with age and tendency with advanced fibrosis.

Ciancio et al."”? found that SVR induced significant improve-
ments in fasting glucose and glycated hemoglobin rates in
diabetic patients with HCV, thus aiding in glycemic control,
despite the observed weight gain.

Gualerzi et al.? observed an improvement in the parameters
assessed for glucose metabolism in individuals with HCV soon
after antiviral treatment. A significant decrease in glucose and
insulin levels was found, leading to a reduction in HOMA-IR
values (pretreatment: 3.42 [2.66-5.38]; post-treatment: 2.80
[1.78-3.95]; p<0.001), increase in insulin sensitivity (pre: 0.49
[0.26-0.75]; post: 0.64 [0.42-0.91]; p<0.001), and a signif-
icant reduction in insulin secretion (pre: 1363 [959-1730];
post: 1264 [976-1588]; p=0.027).

Evaluating interferon-free antiviral therapy (IFNa) in
improving liver and peripheral insulin sensitivity associated
with HCV, Gastaldi et al.’* found that complete suppression
of virus replication induced by an IFNo-free regimen in lean
patients with chronic hepatitis C without fibrosis improves
extrahepatic (but not hepatic) insulin sensitivity.

Li et al.”® evaluated the impact of HCV treatment response
in the presence of cirrhosis and other factors on the incidence
of T2DM. The authors found that SVR reduced the risk of
T2DM by 21%. Therefore, the incidence of diabetes was sig-
nificantly lower among patients who achieved SVR than those
who failed treatment, demonstrating that successful treatment
significantly reduces the incidence of T2DM. In addition, patients
with a body mass index (BMI) 230 kg/m? had an almost four
times higher risk of T2DM than patients with a BMI<25 kg/
m?, and individuals with cirrhosis had a 1.5 times higher risk
of T2DM than those without cirrhosis. Also, there is a higher
risk for T2DM in patients of African-American, Asian, Native
American, or Pacific Islander origin.

In contrast, when comparing the HOMA-IR results of 75
patients with chronic hepatitis C before and after treatment
with DAA, Strauhs-Nitsh et al.’® observed a total of 41.3%
of patients with IR before treatment and 52% after the end
of medication, with no statistically significant difference
(p=0.077). When diabetic patients were excluded, there was
also no statistical change in the HOMA-IR results before and
after the SVR (p=0.497), that is, there was no improvement in
the IR according to the HOMA-IR after obtaining the SVR.

Stine et al."” investigated whether treatment with DAA leads
to improved post-treatment IR and observed that despite chronic
HCV being associated with increased IR, there was no significant
difference (p=0.268) between the level of glycated hemoglobin
(HbAIc) in the pretreatment (7.36 mg/dL, 95%CI 6.55-8.16)
and post-treatment (7.11 mg/dL, 95%CI 6.34-7.88) of diabetic
individuals with and without cirrhosis. In addition, 23.1% were
taking insulin therapy in pretreatment, compared to 42.3% in
post-treatment, and 53.8% were taking oral T2DM medications
before treatment, compared with 57.7% after completion, but
there was no statistically significant difference. Thus, the authors
emphasized that HbAlc was not affected by viral eradication;
however, this result can be attributed to the clinical management
of diabetes and hyperglycemia with pharmacological therapy, since
increasing doses of antihyperglycemic drug use were observed,
suggesting the need for long-term studies to comprehend the
relationship between viral eradication and insulin metabolism.

This study has limitations. First, methodological differences
for the assessment of IR and glycemic changes made it difficult
to compare the results. Second, there was lack of a cutoff point to

classify the presence of IR by the HOMA-IR. Furthermore, the
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samples varied in terms of fibrosis staging, which also interfered
with the results observed. Thus, new intervention studies are sug-
gested to identify whether there is improvement in IR and glycemic
control in patients after the eradication of the HCV, emphasizing
the need to establish a methodological standard in future research.

CONCLUSIONS

Although there is a relationship between HCV infection and the
development of IR and T2DM and recent advances in research,
it was observed that there is no consensus on the improvement
of IR and glycemic control after antiviral treatment, possibly due
to methodological differences between the studies. However, it
emphasizes the need to guide people diagnosed with hepatitis C

regarding lifestyle changes, in addition to encouraging multidis-
ciplinary monitoring with periodic biochemical tests and con-

trol of other risk factors that may interfere with glycemic control.
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