w\J

World Journal of
Hepatology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4254/ wjh.v8.i35.1557

World | Hepatol 2016 December 18; 8(35): 1557-1563
ISSN 1948-5182 (online)
© 2016 Baishideng Publishing Group Inc. All rights reserved.

Retrospective Cohort Study

Hepatitis C eradication with sofosbuvir leads to significant
metabolic changes

ORIGINAL ARTICLE

Amilcar L Morales, Zachary Junga, Manish B Singla, Maria Sjogren, Dawn Torres

Amilcar L Morales, Hepatology Service, San Antonio Military
Medical Center, San Antonio, TX 78234, United States

Amilcar L Morales, Zachary Junga, Manish B Singal, Maria
Sjogren, Dawn Torres, Gastroenterology Service, Walter Reed
National Military Medical Center, Bethesda, MD 20889, United
States

Zachary Junga, Department of Internal Medicine, Walter Reed
National Military Medical Center, Bethesda, MD 20889, United
States

Author contributions: Morales AL designed the study; Morales
AL and Junga Z collected and analyzed the data, and drafted
the manuscript; Singla MB performed statistical analysis and
manuscript review; Sjogren M and Torres D revised the manuscript
for important intellectual content, and help with development of the
manuscript and study design; all authors have read and approved
the final version to be published.

Institutional review board statement: The study protocol was
reviewed and approved by the Walter Reed National Military
Medical Center Institutional Review Board.

Informed consent statement: Informed consent was not
provided by patients. The Walter Reed National Military Medical
Center Institutional Review Board provided a waiver of informed
consent authorizing the use of de-identified patient data for
research purpose.

Conflict-of-interest statement: No potential conflicts of interest
to report.

Data sharing statement: Technical appendix, statistical code,
and dataset available from the corresponding author at amilcar.
l.moralescardona.mil@mail.mil.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and

WJH | www.wjgnet.com

JRaishideng®

the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: Amilcar L Morales, MD, Transplant
Hepatology Staff, Hepatology Service, San Antonio Military
Medical Center, 3551 Roger Brooke Dr, Fort Sam Houston, San
Antonio, TX 78234, United States. amcardona2002@yahoo.com
Telephone: +1-210-8729581

Received: August 15,2016
Peer-review started: August 23,2016
First decision: September 6, 2016
Revised: September 26, 2016
Accepted: October 22, 2016

Article in press: October 24, 2016
Published online: December 18, 2016

Abstract

AIM
To assess the effect of sofosbuvir (SOF) based regimens
on glycemic and lipid control.

METHODS

This is a retrospective analysis of hepatitis C virus
(HCV)-infected patients treated and cured with a SOF
regimen [SOF/ribavirin/interferon, SOF/simeprevir, or
SOF/ledipasvir (LDV) % ribavirin] from January 2014
to March 2015. Patients with hemoglobin A1C (HbA1C)
and lipid panels within six months before and six months
after therapy were identified and included in our study.
Due to the known hemolytic effect of ribavirin, HbA1C
was obtained a minimum of three months post-treatment
for the patients treated with a ribavirin regimen. Medical
history, demographics, HCV genotype, pre-therapy
RNA, and liver biopsies were included in our analysis.
The patients who started a new medication or had an
adjustment of baseline medical management for hyper-
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lipidemia or diabetes mellitus (DM) were excluded from
our analysis.

RESULTS

Two hundred and thirty-four patients were reviewed,
of which 60 patients met inclusion criteria. Sixty-three
point three percent were male, 26.7% were Caucasian,
41.7% were African American and 91.7% were infected
with hepatitis C genotype 1. Mean age was 60.6 + 6.7
years. Thirty-nine patients had HbA1C checked before
and after treatment, of which 22 had the diagnosis of
DM type 2. HbA1C significantly decreased with treat-
ment of HCV (pretreatment 6.66% = 0.95% vs post-
treatment 6.14% % 0.65%, P < 0.005). Those treated
with SOF/LDV had a lower HbA1C response than those
treated with other regimens (0.26% =% 0.53% vs 0.71%
+ 0.83%, P = 0.070). Fifty-two patients had pre- and
post-treatment lipid panels; there was a significant
increase in low-density lipoprotein (LDL) and total
cholesterol (TC) after treatment (LDL: 99.5 + 28.9
mg/dL vs 128.3 + 34.9 mg/dL, P < 0.001; TC: 171.6 +
32.5 mg/dL vs 199.7 £ 40.0 mg/dL, P < 0.001). Pre-
treatment body-mass index (BMI) did not differ from
post-treatment BMI (P = 0.684).

CONCLUSION

Eradication of HCV with a SOF regimen resulted in a
significant drop in HbA1C and an increase in LDL and
TC post therapy.

Key words: Hepatitis C; Sofosbuvir; Hyperlipidemia;
Hemoglobin Alc; Low-density lipoprotein

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In our retrospective study, we evaluated the
changes in glucose and lipid metabolism in a group of
hepatitis C patients treated and cured with a sofosbuvir-
containing regimen. We used hemoglobin Alc (HgAlc)
and lipid panels to assess those two parameters. Six
months post eradication, we found a statistically significant
drop in HgAlc and an increase in low-density lipoprotein
and total cholesterol. The use of HgAlc, although not
perfect, is easy to understand and is frequently used by
primary care doctors as a tool to assess glucose control.

Morales AL, Junga Z, Singla MB, Sjogren M, Torres D. Hepatitis
C eradication with sofosbuvir leads to significant metabolic
changes. World J Hepatol 2016; 8(35): 1557-1563 Available
from: URL: http://www.wjgnet.com/1948-5182/full/v8/i35/1557.
htm DOI: http://dx.doi.org/10.4254/wjh.v8.i135.1557

INTRODUCTION

Hepatitis C virus (HCV) is a leading cause of chronic
liver disease, with a prevalence of infection in the United
States of approximately 1.6%!. It remains the leading
cause of death from liver disease and is the leading
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indication for liver transplantation in the United States
despite recent medical advances in HCV therapy. HCV
can cause major alterations in insulin resistance (IR) and
lipid homeostasis®®®. HCV infection has been associated
with the development of diabetes mellitus type 2
as well as a 3.5-fold increase in the prevalence of
glucose alterations in non-diabetics”’. The pathogenesis
between HCV and IR seems to be multifactorial, with
cytokine upregulation and direct interactions between
viral particles and insulin signaling pathways®®*?. In the
traditional pegylated interferon (PegIFN) based regimens,
IR was associated with decreased sustained virological
response (SVR)™; multiple studies have shown an asso-
ciation between viral suppression or clearance and im-
provement of IR,

Along with IR, steatosis is also very common in
patients infected with HCV!'®, The exact mechanism
has not been fully elucidated, but host lipid alterations
seem to play a major role. The virus utilizes very low-
density lipoproteins (LDLs) to infect hepatocytes and
several other lipid secretory mechanisms to perpetuate
replication'®. Several proteins, including Seipin and
the HCV core protein, have been shown to alter the
production of free fatty acids, as well as the proper ex-
cretion of lipids, increasing steatosis in the host™®?",
Hypocholesterolemia is another finding that seems to
be closely related to HCV replication mechanisms. After
successful treatment with interferon-based therapy, it
has been shown that hypocholesterolemia was resolved,
with significant increases in LDL, triglycerides, and
cholesterol®*,

The era of direct-acting antiviral (DAA) agents has
increased SVR rates to over 90%, with dramatically
improved side effect profiles™>". IR and lipid alterations
do not seem to affect treatment outcomes, and there is
limited data on the effects of DAA therapy on metabolic
and lipid profiles. A recent study evaluating the effects of
sofosbuvir (SOF) and ribavirin (RBV) therapy in a mostly
non-diabetic population demonstrated fluctuations in
LDL levels throughout treatment, with elevations in LDL
in patients achieving SVR as well as a small decrease
in hemoglobin A1C (HbA1C) levels (5.58% =+ 0.08%
to 5.45% % 0.91%; P = 0.0046)"". Additional data re-
garding metabolic alterations after therapy with the new
DAA is scarce. In this retrospective study, the effects
of HCV eradication on glucose and lipid metabolism in
patients treated with SOF-based regimens at WRNMMC
from 2014 to 2015 were assessed.

MATERIALS AND METHODS

Eligibility criteria

Patients aged 18 years or older with confirmed infections
with HCV (by RNA) treated and cured at our institution
with any combination of a NS5B inhibitor (SOF), NS5A
inhibitor [ledipasvir (LDV)], protease inhibitor (Simeprevir),
RBV and PegIFN from January 2014 to March 2015 were
eligible for the study. Electronic records were reviewed to
look for patients with a HbA1C and/or lipid panel drawn
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before and after therapy. A total of 234 patient charts
were reviewed.

HbA1C

The HbA1C closest to starting day of HCV therapy (up
to six months pre-therapy) and the closest HbA1C post-
therapy (up to six months) were included in our analysis.
RBV is known to cause hemolysis, with remarkable
drops in hemoglobin. Since HbA1C is closely related
to red blood cell lifespan and could be altered by RBC
destructions and anemia, the HbA1C in this population
was selected between three to six months post therapy.
Hemoglobin levels were reviewed pre-therapy and post-
therapy and added to the analysis.

In patients with the diagnosis of diabetes mellitus
type 2, a review of concomitant hypoglycemic medi-
cations was performed. All clinic encounters up to a
year prior to starting HCV therapy, during therapy, and
up to six months post therapy were reviewed, looking
for adjustments of medications that could have altered
HbA1C values. Those patients who started a medication
or had an adjustment of baseline medical management
were removed from the analysis. Patients on stable
doses of oral hypoglycemic medications or insulin re-
gimens during the study period were included. Attempts
to account for diet and exercise regimens were beyond
the scope of this analysis.

Lipids

Lipid panels closest to the starting and end dates of
therapy (up to six months pre and post therapy) were
included. All samples were drawn during the morning.
However, due to the retrospective nature of the analysis,
fasting could not be confirmed for all patients. Patients on
stable doses of lipid-lowering agents were included, while
patients started on new medications or with adjustments
during the study period were removed from the analysis.

Data collection

Basic demographic and clinical information was collected
for all patients, including age, gender, race, body-mass
index (BMI) pre-and post-HCV therapy, and specific HCV
anti-viral therapy used. Pre-therapy aspertate amino-
transferase (AST), alanine transaminase (ALT), alkaline
phosphatase, total bilirubin, albumin, total protein, Hepatitis
C RNA, Hepatitis C genotype, and liver biopsy staging
were also included. Patients with other liver diseases,
such as hemochromatosis, Wilson disease, and alcoholic
liver disease, were excluded from the analysis. A total of
60 patients were included in the final analysis. The study
protocol was approved by the Institutional Review Board
of Walter Reed National Military Medical Center.

Statistical analysis

Data were collated and analyzed using statistical
software package IBM SPSS Statistics 21.0 (IBM,
Armonk, New York). Continuous data was reported as
means * SDs. Paired t-test was used to compare
variables measured before and after HCV treatment.
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Student’s t test was used to analyze between group
comparisons of continuous data including the change in
HbA1C, HA1C, LDL, and high density lipoprotein (HDL)
over the HCV treatment. A probability value of less than
0.05 was considered statistically significant. The statistical
review of the study was performed by a biomedical
statistic.

RESULTS

A total of 234 patients were treated for HCV during the
study period. Of these, 60 patients met the inclusion
criteria. Their average age was 60.6 + 6.7 years; 26.7%
were Caucasian, 41.7% were African American, and
63.3% were male. Clinical history in the cohort was sig-
nificant for diabetes (38.3%) and hyperlipidemia (HLD)
(33.3%). Patients had a mean viral load of 4.7 x 10° +
7.6 x 10°% 50.0% were infected with genotype 1a, and
26.7% were infected with genotype 1b. The mean pre-
treatment AST was 61.0 = 49.3 units/L, ALT 72.1 £ 56.2
units/L, alkaline phosphatase 102.3 £+ 71.3 units/L, total
bilirubin 0.8 + 1.5 mg/dL, albumin 4.2 + 0.4 g/dL, and
total protein 7.4 £ 0.7 g/dL.

All patients were treated with a SOF-based regimen.
Of the 23 patients with diabetes, 15 were treated with a
stable dose of anti-diabetic medications, most commonly
metformin. Of the 20 patients with HLD, 12 were taking
a statin, and only three had their statins held during therapy
(Table 1).

A total of 39 patients had pre- and post-treatment
HbA1C measured. Overall, there was a significant drop
in HbA1C during treatment (Figure 1). This was not
accompanied by a significant decrease in BMI (pre-
treatment 28.86 + 5.15 kg/m?, post treatment 28.48
+ 4.72 kg/m’, P = 0.683). There was no significant
difference in HbA1C effect between males and females (P
= 0.793). There was no significant difference in HbA1C
drop between genotype 1a and 1b (P = 0.605). Although
not statically significant, patients with a history of dia-
betes tended to have a larger drop in HbA1C than those
without diabetes, and Caucasians tended to have a larger
drop in HA1C than African Americans. Patients aged 65
and older were less likely to have a drop in their HbA1C
with treatment (younger than 65, 0.68% =+ 0.75%, 65
and older, -0.01% £ 0.47%, P = 0.0187). Sixteen of
these patients were treated in conjunction with ribavirin;
this did not have a significant effect on HbA1C change
(drop in HbA1C with ribavirin 0.44% =+ 0.76%; without
ribavirin 0.68% =+ 0.74%, P = 0.342). Patients with a
high viral load (> 6000000 copies) tended to have a
larger drop in HbA1C with treatment (high VL 0.87% =+
0.97%, low VL 0.40% = 0.62%, P = 0.080).

Fifty-two patients had pre- and post-treatment
lipid panels measured. Overall, there was a significant
increase in LDL and total cholesterol (TC) with minimal
change in HDL (pre 52.8 + 18.3 mg/dL, post 51.4 +
18.5 mg/dL, P = 0.699) and triglycerides (pre 132.1
+ 99.7 mg/dL, post 129.8 + 80.8 mg/dL, P = 0.853)
(Figure 2). Patients with a history of HLD did not have
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Table 1 Patient characteristics (7 = 60)

Male (n = 38) 63.3%
Female (n = 22) 36.7%
Race
Caucasian (n = 16) 26.7%
African American (1 = 25) 41.7%
Hispanic (n = 3) 5.0%
Asian (n = 2) 3.3%
Not listed (n = 14) 23.3%
Mean age + SD 60.6 £6.7
Diabetic (n = 23) 38.3%
Hyperlipidemia (1 = 20) 33.3%
Hypertension (1 = 42) 70.0%
Treatment
Sofosbuvir/ribavarin/interferon (n = 21) 35.0%
Sofosbuvir/simeprevir (1 =11) 18.3%
Sofosbuvir/ledipesvir (n = 23) 38.3%
Sofosbuvir/ribavirin (n = 4) 8.3%
Sofosbuvir (1 =1) 1.7%
Biopsy stage (n = 49)
1(n=28) 13.3%
2(n=21) 35.0%
3 (n=5) 8.3%
4 (n=15) 25.0%
Statin use (1 = 20) 20.0%
Statin held during tx (n = 3) 5.0%
Mean viral load 4746471 + 7641768
Mean ALT 72.1+56.2
Genotype
la (n=230) 50.0%
1b (n =16) 26.7%
1 undistinguished (n = 9) 15.0%
2(n=2) 3.3%
3 (n=3) 5.0%

ALT: Alanine transaminase.

significantly larger increase in LDL than those without a
history of hyperlipidemia (HLD 27.8 £ 30.7 mg/dL, non-
HLD 30.4 £ 44.6 mg/dL, P = 0.810). Patient’s age 65 or
older did not have a significantly larger increase in LDL
than younger patients (65 or older 22.4 £ 32.3 mg/dL,
younger 30.4 £ 37.1 mg/dL, P = 0.511). Caucasians
and African Americans had similar increases in LDL
(Caucasians 35.7 £ 36.0 mg/dL, African Americans 33.4
+ 35.5 mg/dL, P = 0.847). Those treated with SOF +
ledipisvir tended to have a larger increase in LDL than
those treated with other regimens (SOF + LED 36.7
+ 39.3 mg/dL, other therapy 22.1 + 33.1 mg/dL, P =
0.157). Treatment regimen including interferon did not
affect LDL increase (P = 0.755). High VL (> 6000000
copies) prior to treatment did not affect significantly
impact the increase in LDL (P = 0.221). Patients with
hepatitis C genotype 3 (n = 3) on average had an
increase in LDL of 59 mg/dL (pre 87.3 mg/dL, post 146.3
mg/dL) and an increase in TC of 60 mg/dL (pre 148.7
mg/dL, post 208.7 mg/dL).

DISCUSSION

The main finding of this retrospective study was a
significant decrease in HbA1C up to six months post-
HCV eradication. The mechanism responsible for this
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Figure 1 Effects of hepatitis C eradication on hemoglobin A1C. Vertical
axis represents HbA1C levels in mg/dL. HbA1C significantly decreased after
eradication of hepatitis C virus (pretreatment 6.66 + 0.95 mg/dL vs post-
treatment 6.14 + 0.65 mg/dL, P < 0.005). HbA1C: Hemoglobin A1C.

improvement in glycemic control is unknown although
likely multifactorial. It is well known that HCV alters
glucose metabolism by inducing inflammatory cascades
and promoting IR. Defects in pathways important in
hepatic gluconeogenesis such as Pi3K and AKT phos-
phorylation have been reported in patients infected with
HCV. Insulin receptor substrates 1 and 2 are closely
related to the Pi3K/AKT pathways; these two receptors
are key components in the development of IR in patients
infected with HCV. The virus can degrade these two
receptors, directly affecting the PI3K/AKT pathways*>*.
Eradication of the virus restores homeostasis of these
pathways, leading to an improvement in IR.

In the interferon/RBV era, several studies have
demonstrated an improvement of IR with SVR. Early
work by Thompson et af'”’ demonstrated a 10% decrease
in IR in genotypel patients who achieved SVR, which
was supported by the more recent results from Chien et
al that showed a significant decrease in HOMA-IR at
EOT after eradication of the virus with this combination.
Similarly, a study by Meissner et a/*'' demonstrated
a small but significant decrease in HbAlc in patients
treated with SOF/RBV (5.58% =+ 0.08% to 5.45% =+
0.91%; P = 0.0046). While the majority of these patients
were non-diabetic or pre-diabetics, the patients included
in this analysis had a significantly higher rate of diabetes,
at 56%. When compared to the non-diabetic patients,
the diabetics had a greater improvement in HbA1C.
Gender, race, HCV genotype, and HCV RNA did not affect
HbA1C drop.

In a subgroup analysis, patients treated with the
SOF/LDV had a lower drop in HbA1C when compared to
SOF/RBV and SOF/SIM groups. One possible explanation
is the relationship between the new DAA and its target.
The non-structural proteins of the virus NS5A and NS5B
are key components in the activation of inflammatory
cascades promoting insulin resistance®®”. It is plausible
that the interaction of the medication or the duration of
therapy alters the effects of insulin resistance, although
further study is required.

Although this study was not designed to identify the
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Figure 2 Effects of hepatitis C eradication on lipids. Vertical axis represents
lipid levels in mg/dL. LDL and total cholesterol were significantly higher post
hepatitis C eradication (LDL: 99.5 + 28.9 mg/dL vs 128.3 + 34.9 mg/dL, P <
0.001; total cholesterol 171.6 + 32.5 mg/dL vs 199.7 + 40.0 mg/dL, P < 0.001).
No significant changes were noted for HDL and triglycerides. LDL: Low-density
lipoprotein; HDL: High-density lipoprotein.

long-term implications of hepatitis C eradication in glucose
control, it is possible that these changes could have long-
term implications regarding medical management. One
of 16 patients on medical therapy for diabetes required
a decrease in insulin therapy post viral eradication and
another was taken off completely of therapy. The savings
from a drop of even 0.5% of HbAlc are significant, and
many oral hypoglycemics maximum efficacy is only a
1% improvement in Hbalc. Even more important than
potential cost savings are the implications of better
glucose control in the development of microvascular and
macrovascular disease as small drops in HbA1C can alter
the course of these complications. Primary care physician
should monitor diabetic patients post HCV eradication to
assess if changes in medical management are required
and to prevent complications such as hypoglycemia.

The implications of insulin resistance, especially in
diabetic patients infected with HCV, are well established.
Huang et al*®! showed an increased risk of liver disease
progression to cirrhosis in HCV-infected patients with
diabetes. Hui et al”’ demonstrated that insulin resistance
was an independent predictor for the degree of fibrosis
and fibrosis progression in HCV-infected patients. Everhart
et al®”! showed that not only hepatic steatosis was asso-
ciated with liver disease progression, but also the degree
of insulin resistance. They suggested that addressing
these two issues might modify disease progression®”.
Taking into account this information and the results of our
study, we should consider adding diabetic HCV-infected
patients to the high-risk group that would benefit from
priority in treatment.

These results also correlate with previous studies
evaluating the effects of HCV eradications and lipids. An
increase in TC and LDL post therapy was demonstrated
irrespective of anti-viral therapy or genotype. Chronic
infection with HCV has been implicated in the develop-
ment of hypolipidemia®®**?. A reversal of these findings
has been reported in patients treated with INF/RBV
regimens, as well as SOF/RBV regimens that have
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achieved SVR, suggesting this is most likely related to
viral clearance rather than a medication effect®**?", The
implications of these alterations in cardiovascular and
cerebrovascular disease are beyond the scope of this
retrospective study but should be further investigated.

The study does have several limitations including its
retrospective nature and the small number of patients.
Even though all lipids were drawn during the morning
time, fasting was unable to be confirmed. Other para-
meters that could have altered the results, such as dietary
changes and exercise, were not available. Medication
reconciliation was not directly obtained, but an evaluation
of several encounters from the electronic medical record
from different providers was performed, looking for
adequate medication reconciliation. The length of analysis
was also limited to six months post-HCV therapy, so an
analysis of the long-term implications of these results
cannot be made.

This analysis did strengthen the knowledge pertaining
to the metabolic effects of SOF-based regimens and
confirmed that eradication of the virus could have extra-
hepatic benefits. Even though HOMA-IR is a more
direct measurement of IR, HbA1C is a more practical
parameter that can be used to assess glucose control,
and this study confirmed an improvement in HgA1c with
SVR.

In conclusion, this study showed a significant drop
in HbA1C up to six months after the eradication of HCV
with SOF-based regimens. Future studies are needed
to see if this change is sustainable. The effects of virus
eradication on lipid panels were also determined, and
they confirmed previous analyses that showed an increase
in lipid panels, including LDL and TC, with SVR. This study
suggests that physicians treating HCV patients should
reassess preventive medicine measures after therapy,
as the benefits of eradicating HCV may extend beyond
eliminating the effects of chronic liver inflammation.

COMMENTS

Background

The hepatitis C virus (HCV) is a leading cause of chronic liver disease, with
a prevalence of infection in the United States of approximately 1.6%. It is the
leading cause of death from liver disease and is the leading indication for liver
transplantation in the United States. Chronic hepatitis C infection (CHC) is known
to induce systemic changes regarding glucose control and lipid metabolism.
Glycemic balance can be affected by direct effect over insulin activation cascades
and as a systemic response to inflammatory cytokines. Patients with CHC
developed diabetes mellitus earlier than non-infected patients. Lipid metabolism is
also affected due to known impaired lipid secretions associated with the infectious
mechanism of the virus (possible use of lipid receptor to infect hepatocytes).
Steatosis is another major finding in patients infected with CHC.

Research frontiers

Hepatitis C therapy has changed drastically in the last four years. The authors
are now able to achieve cure rates of over 90%, with minimal side effects.
The long-term implications of these new agents are still unclear, and previous
studies have shown mixed results regarding alterations in glucose and lipid
control after eradication. There is limited data regarding the newer anti-viral
agents and their effects on metabolic derangements. The study attempts to
assess the metabolic changes associated with these new agents.
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Innovations and breakthroughs

Similar studies evaluating metabolic changes associated with hepatitis C
eradication have used HOMA-IR as a surrogate of glucose homeostasis.
Although this is a very accurate way of assessing glucose changes post
hepatitis C eradication, its use on a daily clinic encounter is limited. In the
study, the authors used HgA1c as a surrogate for glucose homeostasis. This
laboratory test is easy to use and is well known by non-gastroenterology/
hepatology providers. This laboratory test is more practical for daily clinic
encounters. Previous studies on patients treated and cured with interferon and
Ribavirin have shown alterations in lipid homeostasis, similar to the results. As
the data on lipid alterations with the new direct antiviral agents is limited, the
study adds to the knowledge on non-hepatic effects associated with a sustained
virological response.

Applications

As reported in the study, several patients required adjustments in their
hyperglycemic regimens, and one patient was completely taken off medication.
The study suggests that shortly after completing hepatitis C therapy, primary
care doctors should monitor diabetic patients, under medical management,
to assess if changes to their medications are needed. Although the study
was not meant to assess long-term effects, changes in HbA1c, as seen in the
study, can add benefits in cost savings, as well as prevent microvascular and
macrovascular disease. The changes seen in lipid homeostasis are worrying
and require further investigation. These patients are still at risk of developing
other liver diseases, such as non-alcoholic fatty liver disease. Primary care
doctors should implement close monitoring of lipids after hepatitis C eradication,
and those who meet the criteria for therapy should be treated accordingly.

Terminology

NS5A: Non-structural protein 5A. This protein plays a key role in HCV replication.
It is one of the main targets for some of the new direct acting antiviral agents;
NS5B: Non-structural protein 5B. Involved in Hepatitis C RNA replication.
Main target for some of the new anti-viral agents, such as Sofosbuvir; Sustain
virological response: Patients with undetectable hepatitis C viral load 12 wk after
completing hepatitis C therapy.

Peer-review
The manuscript is well presented and of interest and the results can contribute
to increase the knowledge of this topic.
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