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editor’s note

By Meg Block, MPH

Welcome to Essential Reading in Hepatitis. This is an unprecedented time
in the development of novel therapies to treat hepatitis C virus (HCV)
infection, offering hope to the 3.2 million Americans with chronic HCV
infection.! In fact, a cursory literature search reveals that 11 original research
papers on the treatment of HCV were published in 7he New England Jour-
nal of Medicine in 2014 alone—a figure that far surpasses the number of
annual HCV articles published in previous years. Although the new all-oral
therapies offer patients few side effects and a cure, the high cost of treat-
ment remains a barrier to care for many individuals.

In this inaugural issue of Essential Reading in Hepatitis, we are thrilled
to present a compilation of some of the most important studies recently
published in the world of hepatitis. To put the research into perspective,
we sought out several key opinion leaders to comment on how the find-
ings will affect treating hepatologists, gastroenterologists, infectious dis-
ease specialists, and internal medicine physicians.

Our panel of experts—including Willian D. Carey, MD, hepatolo-
gist, Past-President of the American College of Gastroenterology, and an
invaluable resource as the Chair of this inaugural issue, Robert S. Brown
Jr., MD, MPH, a leader in transplantation for hepatitis-related liver dis-
ease, and Paul Kwo, MDD, an established voice for gastroenterologists and
hepatologists—scoured the literature to select articles that reflect the cur-
rent hepatitis C landscape in the United States.

As such, the article selections chosen by our experts focus on the

advent of all-oral and interferon-
free therapies, the cost-effective-
ness of treatment, HCV-related
comorbid conditions, and the role
of stigma in obtaining care. Next,
our writers succinctly summarized
study findings and our thought
leaders remarked on the findings,
paying special attention to how the
influx of newly available HCV ther-
apies will affect day-to-day practice. ~ Meg Block, MPH
'This unique format allows the busy,
practicing hepatologist, gastroenterologist, infectious disease specialist,
and internal medicine physician to stay up-to-date with important hep-
atitis-related news, while placing findings neatly into context. We hope
that readers will find this and future issues of Essential Reading in Hepa-
titis an important resource in this historical time in the crusade to erad-
icate HCV infection.
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By William D. Carey, MD

Dr. Carey a is Senior Hepatologist in the Department of Gastroenterology at the Cleveland Clinic in Cleveland, Obio.

Out with the old, in with the new.

Disruptions destroy or greatly modify existing patterns, thinking, and
ways of doing things. Disruptive technologies include the invention of
metallurgy, movable typesetting, gunpowder, electricity, radio, and televi-
sion. The internet and smartphones have fundamentally changed how we
communicate, take pictures, find our direction on highways and byways,
and acquire information.

The first effective drugs to treat hepatitis C virus (HCV) infection
were interferons—weak agents of limited efficacy, high cost, and myriad
of side effects. A whole generation of hepatologists attained their distinc-
tive HCV skill set by becoming “interferonologists.” We knew the arcane
(and now largely useless) interluken-28B—effect of previously-failed ther-
apy, degree of hepatic fibrosis, HIV-coinfection status, racial differences
in response, etc. Armed with this arcania, we had limited ability to erad-
icate infection. Only the brave non-specialist would consider treatment
of HCV infection.

The introduction of direct-acting antiviral (DDA) therapy for viral
hepatitis represents a pharmacologic disruption of the first order. At first,
it seemed that little had changed: Telaprevir and boceprevir still required
interferon and ribavirin. As rapidly as these vanguard DAAs appeared,
they were replaced by better agents. All at once, we are treating nearly all
cases of HCV without interferon. Indeed, a single pill or 2 nearly devoid
of significant side effects are now prescribed.

Short of a preventive vaccine, all that prevents the widespread elimina-
tion of HCV infection is the development of a more effective therapeutic
superhighway upon which the DAA can be delivered. Better identifica-
tion of infected individuals, lower costs, and, importantly, migration of
management out of the offices of specialists are needed.

It gives me a great deal of satis-
faction to serve as Chair Editor in
the first iteration of Essential Read-
ing in Hepatitis. Filtering the robust
literature on hepatitis C provides a

valuable service to the existing and
emerging base of health care provid-
ers. Mly co-commentators, Paul Kwo,
MD, and Robert S. Brown Jr., MD,
MPH, and I have been participants
throughout the entire evolution of

William D. Carey, MD

the hepatitis C story, from it’s cer-
tain identification 20 years ago.

Dr. Kwo is Medical Director of Liver Transplantation and Professor
of Medicine in the Division of Gastroenterology/Hepatology at Indiana
University School of Medicine in Indianapolis; Dr. Brown is Director of
the Transplantation Initiative and Director of the Center for Liver Dis-
ease and Transplantation at NewYork-Presbyterian Hospital/Columbia
University Medical Center, and Frank Cardile Professor of Medicine at
Columbia University College of Physicians and Surgeons in New York
City. We have all participated in hepatitis C clinical trials, and between
the 3 of us have managed thousands of HCV-infected patients.

We hope that you will agree that the studies selected for this inaugu-
ral issue represent important 2014 milestones in hepatitis C management.
We have barely scratched the surface in important contemporary research
in hepatitis C. We, like you, look forward to future issues of Essential
Reading in Hepatitis that will add to a better fabric of understanding of
contemporary HCV management.
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Updated HCV Guidelines Target Baby Boomers, Advocate

One-Time Screening, Use of Interferon-Free Therapies

Sources: U.S. Preventative Services Task Force and
American Association for the Study of Liver Diseases

Recommendations for screening, diagnos-
ing, and treating hepatitis C virus (HCV)
infection call for targeted screening methods
and use of new interferon-free therapies. The
updated guidelines were released by the U.S.
Preventive Services Task Force (USPSTF)
and the American Association for the Study
of Liver Diseases (AASLD), in collaboration
with other organizations.»? All recommenda-
tions are subject to further updated medication
recommendations in 2015.

Task Force Recommends
Screening for All Baby Boomers

In June 2013, the USPSTF issued its Recom-
mendation Statement on screening for HCV in
adults. The following 2 major screening recom-
mendations were made:

e  All adults at risk of infection (Table).!

e Use of the one-time, anti-HCV anti-
body test, followed by polymerase chain
reaction testing for viremia, to screen all
adults born between 1945 and 1965.

People with continued risk for HCV infec-
tion (eg, injection drugs users) should be screened
regularly; however, it is unclear from current evi-
dence how often this screening should be con-
ducted, according to the Task Force.

People born between 1945 and 1965 and
those without on-going risk factors for HCV
only need to be screened once using the anti-
HCV antibody test followed by polymerase
chain reaction testing. This recommendation
applies to all asymptomatic adults without
known liver disease or functional abnormalities.
People in this age group are considered at risk
because they may have received a blood trans-
fusion before the institution of universal blood
screening in 1992, or may have other genera-
tion-related risk factors for HCV. In fact, data
evaluated by the USPSTT indicate that this age
group accounts for as many as three-fourths of
cases of HCV infection in the United States.

11  www.ERHepatitis.com

AASLD/IDSA/IAS-USA Guidelines
In September 2014, the AASLD and Infec-
tious Diseases Society of America (IDSA), in
collaboration with the International Antiviral
Society-USA (IAS-USA), released a continu-
ally updated guidance on the screening, man-
agement, and treatment of HCV. At the time of
publication of Essential Reading in Hepatitis, the
latest updates included the following:

Chronic HCV Treatment: Treatment is rec-
ommended for all patients with chronic HCV
infection (except those with <12 months to live
due to non-liver related comorbid conditions),
and should be prioritized based upon patients
who will derive the most benefit, or will have
the greatest impact on limiting further HCV
transmission. For example, the highest prior-
ity should be given to patients with advanced
fibrosis, compensated cirrhosis, liver transplant
recipients, patients with severe extrahepatic
hepatitis C, and those at high risk for compli-
cations related to these conditions.

Combine or replace interferon-based thera-
pies with interferon-free regimens to treat the
vast majority of HCV patients. Evidence-based
studies now demonstrate the high efficacy of
interferon-free medications for the treatment
of HCV of all genotypes, including treatment-

naive and nonresponding patients, those with

Table. Risk Factors for HCV
Infection

e Current or past use of injection drugs
e Sex with an with an injection drug user

e Received a blood transfusion before
1992

e |ong-term hemodialysis

e Born to an HCV-infected mother

e |ncarceration

e |ntranasal drug use

e (Obtained an unregulated tattoo

e Other percutaneous exposures

Data derived from U.S. Preventive Services Task Force.!

cirrhosis, and those with comorbid conditions,
such as HIV. Treatment length and drug com-
binations will vary. The treatment guidelines are
being continually updated based on new thera-
pies and other developments. To view the latest
treatment recommendations for chronic HCV
infection, please visit www.hcvguidelines.org.

Monotherapy with peginterferon, ribavirin,
or direct-acting antivirals should not be given
to treatment-naive patients of all gentoypes.
Peginterferon-based combination therapy for
24 weeks or more should NOT be given to
treatment-naive patients with genotypes 1,2 or
3. See guidelines for further detail on treatments
that should not be given.

Acute HCV treatment: During acute HCV
infection (ie, within 6 months of the exposure)
there is a 20% to 50% chance of spontaneous
resolution of infection. If the practitioner and
patient decide to delay treatment, monitoring
for spontaneous clearance is recommended for a
minimum of 6 months. If clearance occurs dur-
ing this time, treatment is not recommended.
If the decision is made to initiate treatment
during acute infection or after 6 months of
monitoring, please visit the latest treatment
recommendations at www.hcvguidelines.org.
When initiating treatment during acute infec-
tion, it is recommended to monitor HCV RNS
for 12 to 16 weeks to allow for spontaneous
clearance before treatment initiation.
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Robert S. Brown, Jr., MD, MPH

Dr. Brown is Director of the Transplantation Initiative and Director of the Center for Liver Disease and Trans-

ew HCV screening and treatment guidelines are paving the way

for more comprehensive detection and care of patients that, if
implemented, will lead to far-reaching improvements in the quality of
life and lifespan of patients with HCV infection. The USPSTF Final
Recommendation Statement on screening recommends, for the first
time, that all adults born between 1945 and 1965 be screened for HCV
using a one-time anti-HCV antibody test, followed by polymerase chain
reaction testing to confirm positive antibody tests. Approximately three-
fourths (75%) of HCV-infected patients in the United States were born
during this time period, and the majority of these individuals remain
undiagnosed.

The rationale behind the updated guidelines is two-fold. First, the new
guidelines recognize that the prior risk-factor based screening approach
failed to identify the majority of cases because most patients do not have
current risk factors, and/or do not perceive themselves at risk.! The change
in our screening methods from standard, risk factor-based screening to
birth cohort screening is expected to be more successful.

“The change in our screening methods from
standard, risk factor-based screening to birth
cohort screening is expected to be more
successful.”

—~Robert S. Brown, Jr., MD, MPH

Second, adoption of the one-time antibody test will identify more
than 75% of HCV-infected individuals because most HCV patients
were born between 1945 and 1965. The one-time antibody test is inex-
pensive, highly sensitive, and very specific, allowing doctors to detect
patients who test positive for HCV while minimizing the chance of
false negatives. Applying the test only once and solely in the group
with the highest prevalence, will be a more cost-effective method than
screening the entire population, while also minimizing missed cases that
occurred with the risk-factor based screening method.

The AASLD Recommendations for Testing, Managing, and Treating
Hepatitis C have been updated to include treatment using the newer,
interferon-free regimens. Interferon-free therapy using combinations
of potent, direct-acting oral agents is expected to yield sustained viro-
logic response (SVR) rates of more than 90% to 95%. The majority of
patients will be treated for 12 weeks duration, with a smaller portion of
patients treated for 8 weeks (those easy-to-treat) and 24 weeks (those
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hard-to-treat).

It has been shown in popu-
lation-based studies of patients
with HCV that achieving SVR
after 12 or 24 weeks of therapy
is equivalent to a durable cure
and is associated with decreased

liver-related, and all-cause mor-

Robert S. Brown, Jr., MD, MPH

tality. These survival advantages
are seen in patients with both
mild and advanced liver disease, which is the rationale for treating all
HCYV patients with effective and tolerable anti-viral therapy. Although
therapy should be prioritized for patients with advanced liver disease, it
should not be denied to patients with milder forms of liver disease who
will also benefit from a cure.

Concern about the cost of the newer therapies is evolving. Fear over
the ability to pay for universal HCV therapy remains at the forefront.
However, this concern is likely overstated as we have not identified the
majority of patients with HCV or linked them to care. Treatment of
patients with mild liver disease is cost effective relative to the expense
of patients who experience treatment failure.?

Additionally, it is not ethically correct to force patients to wait until
they have cirrhosis to treat them. Cirrhosis increases patients’ risk of
liver cancer and mortality even if they are cured at that point. If patients
are treated early in their disease progression, the new medications can
cure both HCV and liver disease, preventing any risk of liver cancer or
cirrhosis. The hope is that, as more agents come out and competition
increases in the marketplace, costs will come down. We can be encour-
aged that, down the road, interferon-free therapy and near universal cure
of HCV will be accessible to all patients.
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( ESSENTIAL READING IN HEPATITIS

Large Gaps in HCV Care Identified in Meta-Analysis

Source: PLoS One

ubstantial gaps exist in the care of patients

with chronic hepatitis C virus (HCV)
infection, including lack of prescribing HCV
therapy in 84% of patients and lack of achiev-
ing sustained virologic response (SVR) in 91%
of patients, according to a meta-analysis by
Yehia et al.!

The authors conducted a systematic review of
9,581 articles published between January 2003
and July 2013, identifying 10 citations that met
study criteria and addressed steps along the
treatment cascade for patients with chronic
HCYV infection in the United States. The inves-
tigators developed a 7-step treatment cascade
for optimal care, and used the study data to esti-
mate the number of people who completed each
step of this cascade (Figure).!

Data from one of the examined studies—the
National Health and Nutrition Examination
Survey (NHANES)—suggests that 3.2 million
people in the United States have chronic HCV
infection. Given that this survey did not include

such high-risk groups as homeless, incarcerated,
or institutionalized people, Yehia et al estimated
the actual prevalence to be 3.5 million.

Half of Infected Adults Are

Unaware of Their HCV Status
Half of people with HCV infection have been
diagnosed and are aware of their HCV status,
according to the NHANES data. Further anal-
ysis showed that less than half of patients (43%)
diagnosed with HCV have outpatient health
care coverage.

Liver biopsy to stage hepatic fibrosis, while
not required by current clinical guidelines, is
useful for guiding HCV treatment decisions,
noted the authors. However, studies included in
the analysis suggest that only 17% of patients
diagnosed with HCV who have health insur-
ance have undergone a liver biopsy to accurately
stage their liver disease.

In addition, the analysis showed that only
16% of patients were prescribed HCV therapy.
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Figure. Treatment Cascade for People with Chronic Hepatitis C Virus (HCV) Infec-
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chronic hepatitis C virus infection in the United States: a systematic review and meta-analysis. PLoS One. 2014 Jul
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Specifically, the authors found that less than
half of diagnosed HCV patients (37%) who
have commercial health insurance were pre-
scribed interferon-based HCV therapy. Compa-
rable analysis from the Veterans Administration
(VA)—the largest provider of HCV care in the
country—is more dire, suggesting that a mere
8% of patients meet the same criteria. Studies
of interferon-free therapies were not included
in the meta-analysis.

Less than 10% of HCV Patients
Are Cured

Among treated patients, between 47% and
75% of patients achieved SVR, depending
on genotype. In the overall pooled popula-
tion, only 9% of patients with health insur-
ance achieved SVR with antiviral treatment.
This estimate is even lower—7%—in studies
of HCV-infected Veterans.

'The authors concluded that improved screen-
ing methods combined with new, emerging
antiviral medications that have a shorter treat-
ment duration and higher efficacy may increase
the number of people given treatments and
improve cure rates. Educating providers and
the public about prevention and treatment,
improving access to treatment providers, and
addressing the expense of treatment are crucial
to obtaining the most benefit from these new
therapies, the authors noted.

Screening Baby Boomers May

Improve Diagnosis Rates

The authors added that the 2012 Centers for
Disease Control and Prevention recommen-
dation for one-time HCV testing for people
born between 1945 and 1965 (a group that
encompasses an estimated three-fourths of all
HCYV infections) may improve the proportion
of patients diagnosed and referred for HCV

treatment.
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ractitioners in the community manage patients individually using the

best available tools of diagnosis and treatment. Health care planners,
on the other hand, examine the overall impact of a given action or expen-
diture of resources on disease control. This timely systematic review by
Yehia et al shows how primitive outcomes have been in reducing HCV
disease burden to date and serves as a blueprint for measuring success in
eradication of HCV throughout the next decade.

There are many distinguishable intersecting domains, referred to as a
cascade, involved in optimal management of any disease. Key steps in this
cascade for HCV include awareness of infection, access to health care, and
being prescribed an effective antiviral therapy. Finally, real-world mea-
surement of the success of therapy (absence of virus 12-24 weeks after
treatment is ended [sustained virologic response]) is required. The review
identifies and quantifies large gaps in all of these domains.

According to the authors, approximately 3.5 million people in the
United States are infected with HCV. Only half of these people are aware
that they are infected, most of whom have access to outpatient care. Only
16% of infected people have been offered treatment and, of these, 59% are
estimated to have achieved durable viral elim-

of baby boomers highly cost-effec-

tive with great health and economic

benefit at the population level.”
Age-cohort screening is a nec-

essary but clearly insufficient step
when used alone in the HCV treat-
ment cascade, as only 70% of those
infected will be detected through
this strategy. Over time, this age-

cohort approach will miss an ever- Ly
higher proportion of those infected, William D. Carey, MD

especially nearly all of those newly

infected. Health care providers must be educated to inquire about risk
behavior and continue to test for HCV outside of the age cohort.

A key step in improved HCV eradication requires simplified assess-
ment and treatment such that the bulk of infected patients do not need to
see a gastroenterologist, hepatologist, or infectious disease specialist. Edu-
cation programs directed to the non-specialist are needed to help them

identify patients who can be safely treated without

ination. Overall, only 9% of those with HCV
were cured during the decade ending July 2013.

The study authors argue (unconvincingly in
my view) that among the steps in the cascade

a significant barrier to HCV eradication. It
restricts management to a small group of spe-

sis for the individual is increasingly distinct
from likelihood of HCV cure. Fortunately, as

available and are rapidly replacing liver biopsy

in HCV screening. States.

Age-cohort screening (one time testing

“We should not be blinded by
the startling improvement in

is the need for liver biopsy for disease staging. CUre rates afforded by current
Reliance on liver biopsy for staging constitutes 51+ pend/'ng all-oral therap/es'
Addressing gaps in all steps in
cialists, carries with it some patient risk, and the HCV eradication cascade
the importance of advanced fibrosis or cirtho-  haods to be accom plished
before we can reach the goal
the authors point out, surrogate non-invasive ~ Of maximum reduction in

means for estimating fibrosis are increasingly  jsegse purden in the United

referral (eg, a 28-year-old former drug user with
genotype 1 HCV and a viral load < 6 million IU/
ml on no medications).

Great strides were made in 2014 in simplifica-
tion of treatment (non-toxic all-oral therapy, some
requiring a single pill daily for as little as 8 weeks).
Unfortunately, prices for such treatment stretch
the ability of individuals, insurers, and the com-
munity to pay, resulting in arbitrary non-evidence
based rationing of care. Hopefully, the introduction
of additional all-oral therapies in the months and
years to come will lower the price barrier.

In summary, we should not be blinded by the
startling improvement in cure rates afforded by
current and pending all-oral therapies. Addressing
gaps in all steps in the HCV eradication cascade

—William D. Carey, MD  needs to be accomplished before we can reach the

of those born between 1945-1965 regard-
less of admitted risk behavior) is an important
advance, as is highly effective all-oral therapy. Younossi et al recently dem-
onstrated through an elegant Markov modeling analysis that birth cohort
screening followed by treating all infected individuals (instead of restrict-
ing treatment to those with significant fibrosis) with all-oral regimens
provides the maximum reduction in development of cirrhosis, hepatocel-
lular carcinoma, and need for liver transplantation, as well as an increase
in life expectancy compared to strategies that restrict treatment to those
with advanced fibrosis.! Younossi et al concluded: “Availability of highly
efficacious and well tolerated oral agents makes birth cohort screening
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goal of maximum reduction in disease burden in
the United States.
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( ESSENTIAL READING IN HEPATITIS

ABT-450 Triple-Drug Regimen Shows High Response
Rates, Tolerability for HCV Genotype 1b Infection

Source: Gastroenterology

n interferon-free, investigational regi-
men containing 3 direct-acting antiviral
treatments—ABT-450 plus ritonavir, ombi-
tasvir, and dasabuvir—given with or without
ribavirin showed high rates of sustained viro-
logic response rates at 12 weeks post-treatment
(SVR12), as well as tolerability. Findings from
this open-label, phase 3 clinical trial involving
patients with hepatitis C virus (HCV) genotype
1b infection were reported by Andreone et al.!
In the international, multicenter study—
known as PEARL-II, 179 patients with HCV
genotype 1b from 43 sites in 10 countries were
randomized to 12 weeks of treatment with
coformulated ABT-450/ritonavir/ombitas-
vir/dasabuvir with (n=91) or without ribavirin
(n=88). None of the patients had liver cirrhosis,
and all previously failed treatment with pegin-
terferon and ribavirin.

ABT-450 Regimens Not Inferior

To Interferon Regimen
The SVR12 was 100% in the triple-therapy
group without ribavirin and 96.6% in the tri-
ple-therapy group with ribavirin. No viro-
logic failures were reported. Three patients in
the ribavirin group did not achieve an SVR12;
of those, 2 patients discontinued because of
adverse events, and 1 patient was lost to fol-
low-up. The rates of response in these groups
were not inferior to those in a previously
reported study involving a similar patient pop-
ulation treated with telaprevir, peginterferon,
and ribavirin (SVR12, 64%).2

In a subgroup of difficult-to-treat patients
who previously did not respond to peginter-
feron/ribavirin treatment, SVR12 rates were
93.5% and 100% in the groups treated with or

without ribavirin, respectively.

Low Rates of Treatment
Discontinuation Found

'The most commonlyz reported adverse events in
both regimen groups were fatigue (31.9% with
ribavirin and 15.8% without ribavirin, respec-
tively) and headache (24.2% and 23.2%, respec-
tively). Two patients in the ribavirin-containing
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Table. Safety Data From Pearl-II'

ABT-450 Regimen? Plus

ABT-450 Regimen? Without

Adverse Event

Ribavirin (n=91)

Ribavirin (n=95)

Any treatment-related adverse 72 (79.1%) 74 (77.9%)
event

Serious treatment-related 2 (2.2%) 2(2.1%)
adverse event

Adverse event-related 2 (2.2%) 0
discontinuation

Hemaglobin level < lower 37 (42.0) 5 (5.5%)
limit of normal

Total bilirubin level > 3 times 8 (8.8%) 0
upper limit of normal

2Regimen involved ABT-450, ritonavir, ombitasvir, and dasabuvir

®N value without ribavirin reflects intent-to-treat population (95) rather than treatment group (88). Adverse events listed
in table do not reflect all events and thus do not add up to 100%.

Data derived from Andreone P et al.!

arm discontinued treatment because of adverse
events, while none of the patients in the ribavi-
rin-free arm did so.

Both groups showed a high rate of treat-
ment-emergent adverse events (Table).! The
triple-therapy regimen plus ribavirin group was
significantly more likely to experience decreases
in hemoglobin levels of less than the lower
limit of normal compared to the triple-ther-
apy group without ribavirin (42.0% vs. 5.5% in
the regimen without ribavirin group; P<0.001).
Two patients who had hemoglobin levels of
<10 g/dL received ribavirin.

In addition, the patients treated with riba-
virin were significantly more likely to experi-
ence significant increases in total bilirubin of
greater than 2 times the upper limit of normal
(15.4% vs 1.1% in patients treated without rib-
avirin; P<0.001).

New Drug Application Granted
Priority Review
A New Drug Application for the triple anti-

viral regimen was submitted to the U.S. Food

and Drug Administration (FDA) in April
2014 and granted priority review.} The regimen
was given a Breakthrough Therapy designation
by the FDA for treatment of HVC genotype
1. This study investigated patients with HVC
genotype 1b only.
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As 2014 comes to an end, it is apparent that we have the pharmaceu-
tical tools to eradicate HCV infection. Introduction into the ther-
apeutic armamentarium of highly effective direct-acting antiviral agents
has been rapid, stunning, and breathtaking. On the cusp of approval by
the U.S. Food and Drug Administration is a new therapy described in
this important report. The HCV treatment cornucopia will soon pro-
vide an abundance of all-oral, low-side effect treatment options for HCV.

Hepatitis C virus is composed of 6 major genotypes, only 4 of which
are seen with any degree of frequency in the United States (genotypes 1,2,
3,4). Genotype 1 HCV is further divided into 1a and 1b. Approximately
75% of HCV-infected individuals in the United States are infected with
genotype 1 (two-thirds genotype 1a, one-third genotype 1b). Genotype
1b is the most commonly encountered genotype in Europe and East-
ern Asia.! The current study was conducted outside of the United States
and reports stunning treatment efficacy of an oral drug combination in

a group of difficult-to-treat HCV-infected indi-

received the 2-pill (3D) regimen.
The 3D treatment success rate

of 100% in a group of individuals

who had failed previous therapy is

remarkable. Moreover, the uniform
success in blacks, those with unfavor-
able IL28B genotypes, and in gen-
otype 1b suggests the transcendent

power of this regimen. A major unfa-
vorable risk factor excluded from this x
study was cirrhosis. However, other  William D. Carey, MD
studies reveal that cirrhosis is only a
minor barrier to the success of a 12- or 24-week course of 3D together
with ribavirin for genotype 1b HCV.?
Opverall, 99% of cirrhotics were cured after 12 weeks of treatment, and
100% were virus-free after 24 weeks. The success

viduals who failed to respond, or relapsed, dur-
ing or after previous therapy.

In the era of interferon-based therapy for
HCYV, many virus and host features were iden-

ure included genotype 1 HCV; non-response,
partial-response, or relapse to a previous course
of interferon-based therapy; African American

“The HCV treatment
cornucopia will soon provide
tified as resulting in a lower likelihood of a /1 abundance of all-oral,
cure. Determinants portending treatment fail- [ow-S/de effect treatment
options for HCV.”

rate was slightly lower for those with genotype 1la
(89% cure rate for 12 weeks of treatment and 94%
for 24 weeks). The 3D regimen with ribavirin also
has shown a greater than 90% HCV cure rate in
those co-infected with HIV.#

We welcome the growing number of easy treat-
ment options for HCV. Given alone for genotype 1b
or with ribavirin for those with genotype 1a, cirrho-

—William D. Carey, MD sis, or HIV co-infection, 3D treatment will quickly

race; interleukin 28B (IL28B) CT or TT geno-
types; and the presence of cirrhosis. Patients co-
infected with genotype 1 or 4 HCV and HIV also have been harder to
treat successfully.?

Although the drug regimen described in this study sounds compli-
cated, it is not. Patients were required to take 2 pills in the morning
and one pill in the evening for 12 weeks. The first pill is a combination
of 3 compounds—a nonstructural (NS) protein 3/4A (NS3/4A) prote-
ase inhibitor, ritonavir in order to increase peak and trough ABT-450
blood levels, and the NS5A inhibitor ombitasvir. A second pill, dasabu-
vir, is administered twice daily. This combination is sometimes referred to
as the 3D regimen. The study compared this 2-pill combination with or
without ribavirin pills in a 12-week trial and a 48-week follow-up period.

Key findings of the trial included a cure rate of 97% to 100%. There was
no advantage to receiving ribavirin. Indeed, the distinguishing features of
the group receiving ribavirin included a moderate increase in cost and an
increase in side effects, especially a reduction in hemoglobin levels and an
increase in serum indirect-reacting bilirubin levels. The remainder of this
commentary will address the implications of the results in the group who

Volume 1 e Issue 1

become a pillar of treatment.
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( ESSENTIAL READING IN HEPATITIS

Ledipasvir—Sofoshuvir Once Daily Shows High SVR

In Patients Unresponsive to Interferon-Based Therapy
Source: New England Journal of Medicine

Treatment with the once-daily, fixed-dose
combination of ledipasvir-sofosbuvir with
and without ribavirin resulted in high rates of
sustained virologic response (SVR; 94% to
99%) in patients with genotype 1 chronic hep-
atitis C virus (HCV) infection who had not
achieved an SVR to previous interferon-based
treatment.

Findings from this phase 3 trial, conducted
by Afdhal et al' and the ION-2 investigators,
contributed to approval of this treatment by
the U.S. Food and Drug Administration in
October 2014.

Difficult-to-Treat Population

The study involved 440 patients from 64 sites
in the United States with HCV genotype 1
infection who had no response or experienced
a relapse or virologic breakthrough after prior
treatment with peginterferon and ribavirin
with or without a protease inhibitor—a pop-
ulation that historically has been difficult to
treat. Most of the patients (79%) had geno-
type la infection, and 20% had liver cirrhosis.
The patients were randomized to 1 of 4
treatment arms:
o ledipasvir-sofosbuvir for 12 weeks
e ledipasvir-sofosbuvir plus ribavirin
for 12 weeks
o ledipasvir-sofosbuvir for 24 weeks
¢ ledipasvir-sofosbuvir plus ribavirin
for 24 weeks
All patients received the single-tablet, once-
daily oral combination containing 90 mg of
the nonstructural protein 5A (NS5A) inhib-
itor ledipasvir and 400 mg of the nucleotide
analogue polymerase inhibitor sofosbuvir.
Patients who received ribavirin took the addi-
tional medication twice daily, with doses deter-
mined by body weight. The primary outcome
was SVR at 12 weeks post-treatment (SVR12).

High Response Rate Found

The 12-week treatment groups showed an
SVR12 of 94% to 96%, while the 24-week
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The 12-week treatment groups
showed an SVRi2 of 94%

to 96%, while the 24-week
treatment groups showed an
SVRi12 of 99%.

treatment groups showed an SVR12 of 99%
(Table).! The response rates were similar
among patients with genotype 1a and 1b infec-
tion, those previously treated with peginter-
feron plus ribavirin with or without a protease
inhibitor, patients with no response to prior
treatment, and among patients with relapse or
virologic breakthrough on previous therapy.
All of the patients who achieved an SVR1z
maintained treatment response at 24 weeks
follow-up.

In the 12-week treatment groups only,
patients with cirrhosis had lower rates of
treatment response (82%-86%) than patients
without cirrhosis (95%-100%). The research-
ers examined this preliminary finding further
and found that cirrhosis status was unrelated

Table. Treatment Response
Rates at 12 Weeks

Treatment Arm SVR12 Rate
Ledipasvir-sofosbuvir for 94%
12 weeks (n=109)
Ledipasvir-sofosbuvir plus 96%
ribavirin for 12 weeks

(n=111)

Ledipasvir-sofosbuvir for 99%
24 weeks (n=109)
Ledipasvir-sofosbuvir plus 99%
ribavirin for 24 weeks

(n=111)

SVR12, sustained virologic response at 12 weeks
post-treatment

Data derived from Afdhal et al!

to early treatment and outcome. The authors
were unable to identify baseline predictive fac-
tors among cirrhosis patients that might indi-
cate relapse after 12 weeks of treatment.

Ribavirin Linked to High Rates
Of Adverse Events

Adverse events were common in all of the
groups (67%-90%), although only patients in
the 24-week arms experienced serious events.
The most common adverse events included
fatigue, headache, and nausea. None of the
patients discontinued treatment because of an
adverse event.

As expected, patients who received the reg-
imens containing ribavirin had higher rates of
adverse events known to be associated with rib-
avirin—including fatigue, nausea, insomnia,
arthralgia, cough, rash, irritability, dyspnea, and
anemia—than patients who received ledipasvir-
sofosbuvir alone.

Serious treatment-emergent adverse events
occurred in 9 patients (2% of the overall
group)—6 patients (6%) who received ledipas-
vir-sofosbuvir for 24 weeks and 3 patients (3%)
who received ledipasvir-sofosbuvir plus ribavi-
rin for 24 weeks. These events included one case
each of acute cholecystitis, convulsions, hepatic
encephalopathy, intervertebral disk protrusion,
noncardiac chest pain, spondylolisthesis, upper
gastrointestinal hemorrhage, unstable angina,
and wound infection.

One patient experienced on-treatment viro-
logic failure, and 5% of patients taking ledipasvir-
sofosbuvir plus ribavirin had decreases in hemo-
globin of <10 g/dL.
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his study by Afdhal and colleagues

adds to the body of data show- “‘Clinicians will now have
ing that the single—tablet combination numerous In terferon_free
combination regimens to
variety of patients with HCV infection. choose from when tr eal‘/ng possibly, genotype subtype.

of ledipasvir and sofosbuvir offers an
excellent treatment option for a wide

This is the only study of ledipasvir- patients with HCV.”

sofosbuvir that includes patients who
failed interferon-based triple therapy

—Robert S. Brown, Jr., MD, MPH

Specifically, clinicians
may choose different regi-
mens based on the presence
or absence of cirrhosis, prior
treatment regimens, and,

For example, HCV genotype
1b responds better to prote-

Robert S. Brown, Jr., MD, MPH

ase inhibitors, while geno-

with a protease inhibitor, which was
the previous standard of care.

These findings also reveal that the majority of previously treated
patients only need to take the regimen for 12 weeks, and could be treated
without using ribavirin. Overall, the differences in SVR rates between
genotype subgroups and treatment length were not statistically significant.

At the current time, ledipasvir in combination with sofosbuvir is the
only available, FDA-approved single tablet. Sofosbuvir is available sep-
arately, or can be combined with simeprevir. Simeprevir was approved
by the U.S. FDA in November 2014 to be taken in combination with

sofosbuvir as an interferon-free

combination (or in combination
therapy with peginterferon and
"\ ribavirin) for patients with
genotype 1 HCV.
Clinicians will now have
numerous interferon-free
combination regimens to
choose from when treat-
ing patients with HCV.
The choice of which com-
bination regimen to pre-
scribe may not be simple; it
will be determined by clini-
cian and patient preference, the
available data relevant to the
Transmission electron micrograph
shows numerous hepatitis virions.
Image courtesy of CDC/ E.H. Cook, Jr.

patient being treated, and,
obviously, insurance coverage
and pricing.
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type 1la may respond better to NS5A inhibitors.

One subgroup that benefited from 24 weeks of treatment in this
study was cirrhosis patients who failed prior therapy. However, for sev-
eral reasons, it is better to treat patients with 12 weeks of therapy, if pos-
sible. Taking therapy for 24 weeks increases cost, the chance of adverse
events, the possibility that therapy may be interrupted, and lowers the
chance of compliance.

“Regardless of which interferon-free regimen
and length of treatment is prescribed, it is a
significant advantage for clinicians to have more
rather than fewer choices when treating patients
with HCV.”

—Robert S. Brown, Jr., MD, MPH

Regardless of which interferon-free regimen and length of treatment is
prescribed, it is a significant advantage for clinicians to have more rather
than fewer choices when treating patients with HCV. In all studies of the
new, interferon-free therapies reviewed in this issue of Essential Read-
ing in Hepatitis, it is clear that the efficacy bar is now set very high, with
SVR rates of greater than 90% to 95% in virtually all subgroups studied.

Dr. Brown disclosed financial relationships with Abbvie, Gilead Sciences,
Janssen Pharmaceuticals, and Merck.
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Stigmatization is Common in Patients With Liver

Cirrhosis, Linked to Worse Outcomes
Source: Digestive Diseases and Sciences

he vast majority of patients with cirrhosis
feel stigmatized, a perception that is linked
to numerous negative consequences including
depression, decreased tendency to seek medi-
cal care and worsened quality of life, according
to a study conducted by Vaughn-Sandler et al.!
Study findings are based on survey responses
from 149 patients with cirrhosis from a vari-
ety of causes: hepatitis C/hepatitis B infection
(34.2%), fatty liver disease (28.2%), alcoholism
(12.1%), and other causes (25.5%). Participants
were enrolled in the Cirrhosis Program at the
University of Michigan and had a mean age
of 58 years. The majority of respondents were
white (92%) and nearly half were male (49%).
Participants were surveyed on 4 domains
of stigmatization: stereotypes, discrimination,
shame, and social isolation. The questions were
taken from previously validated surveys as well
as one statement created by the authors that
asked, “Some people assume that because I
have liver disease, I must have been a drinker.”
Respondents were asked to select the most
appropriate answer on a 4-point Likert scale.

Nearly 90% of Patients Feel

Stigmatized

Overall, 89% of respondents agreed or strongly
agreed with at least one of the stigma-related
statements. The most commonly reported per-
ceived stigmas are shown in the Table.! The

mean stigma score based on the 4-point scale
was 2.04.

Physicians should be aware of how commonly
patients with cirrhosis feel stigmatized, and
should address stigma when discussing the
disease and treatment course with patients.

The following factors were significantly asso-

ciated with greater perceived stigma: younger
age (P=0.008), hepatitis C (P=0.001) or alcohol
(P=0.01) as the etiology of liver disease, and less
social support (P<0.001). While only 12.1% of
respondents were diagnosed with alcoholic cir-
rhosis, 59.9% of patients reported that they had
been assumed to be alcoholics because of their
cirrhosis.

Greater Stigma Linked
To Avoiding Medical Care

Higher levels of perceived stigma also were
associated with negative consequences and

Table. Most Common Stigmas Reported by Patients With

Cirrhosis (N=149)

Perceived Stigma | Percentage
Some people assume that because | have liver disease, | must have 82%
been a drinker

| avoid telling other people about my liver disease 75%
Other people think | am partially to blame for my liver disease 72%

| feel like | am partially to blame for my liver disease 72%

| feel less competent that | did before | was diagnosed with liver 72%
disease

Data derived from Vaughn-Sandler et al.!
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poorer outcomes, including being less likely
to seek medical care (P<0.001) and depres-
sion (P<0.001), which, in turn, was associated
with worse quality of life (P<0.001). A trend
toward being less adherent to medication also
was found among patients with greater per-
ceived stigma (P=0.06). In fact, 22% of patients
said they avoided seeking medical care for fear
of being judged.

The authors concluded that physicians
should be aware of how commonly patients
with cirrhosis feel stigmatized, and should
address this stigma when discussing the dis-
ease and treatment course with patients. Fur-
thermore, the authors speculated that stigma in
the general public could influence the amount
of money given to fund research for cirrhosis
and support for public programs.

Reference
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patient recently told me that her daughter would not let her have

contact with her grandchildren for fear that her HCV might be
transmitted. Most of the people I have talked to who have undergone
treatment feel this way.

The consequences of disease go beyond the effects of perturbations of
disordered physiology. Diseases and their manifestations occur in a social
context including family, workplace, and the community. Social isolation,
shame, and discrimination may be a consequence of disease, some more
than others.

Diminished quality of life in patients with liver disease and cirrhosis
has been previously demonstrated.! In addition, liver-specific quality of
life measurement tools have been described and validated.? However, the
literature is impoverished on the impact of perceived social stigmatiza-
tion in patients with cirrhosis. Liver disease is amongst the least under-
stood diseases by the community and one of the more stigmatizing. This
may derive from the notion that only socially proscribed behavior (alco-
hol abuse, use of “dirty” needles, and/or sexual promiscuity leading to
hepatitis B or HCV infection) results in cirrhosis. Social isolation can be
a particularly demoralizing aspect of chronic liver disease and cirrhosis.

The study by Vaughn-Sandler et al explores the degree to which indi-
viduals with cirrhosis perceive themselves to be stigmatized by their con-
dition by employing adaptations of standardized questions from other
validated question sets. While these questionnaires seem plausible, they
need to be externally validated. Perhaps as important, no comparator is
used in this study (eg, what might the differences be in responses in indi-
viduals with heart disease, etc).

With these caveats, interesting observations are made. Most impor-
tant, nearly 9 out of 10 cirrhotics responding to the survey felt stigmatized
in one or more domains. Those who developed cirrhosis from alcohol or
viral hepatitis felt most stigmatized. The impact of stigmatization goes
beyond the individual decrement of self-worth. It may lead, as well, to
decreased interaction with the health profession and delay in diagnosis
and/or application of effective therapy. Indeed, 22% of patients stated that
they avoided seeking medical care for fear of being judged.

It is incumbent upon health care providers to avoid attitudes, behaviors,
and body language that may be interpreted as opprobrium. How best to
accomplish this depends on the circumstances. I try to be forward-look-
ing and focus on management of existing medical problems rather than
delving on their origins. This can be challenging in the event that risky
behavior continues and its modification is required as part of medical
management. Judicious use of humor sometimes helps.

Providing a patient with the opportunity to discuss feelings of stigma-
tization are easy to accomplish and may go a long way to ameliorating
loss of self-esteem. At the very least, it identifies the health care provider
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as an empathetic therapeutic partner.
Open-ended questions such as “Do
you worry about what others think
of your condition?” may serve to get

the conversation going.

Better public information will
likely decrease stigmatization. For
example, a generation ago, public

discussion about breast cancer, colon
cancer, and erectile dysfunction was -
taboo. Conversations between those ~ William D. Carey, MD
affected by these disorders and their

health care providers are considerably easier now than in years past. As
advertising ramps up for highly effective HCV therapy, expect a simi-
lar lowering of barriers. Hopefully, this will be accompanied by less per-
ceived stigmatization.

The authors wonder if biases against certain diseases may have a harm-
ful effect on research funding. Evidence to support this is hard to find.
Cumulative National Institutes of Health research categorical spending
projected for 2015 is nearly the same for liver diseases ($1.4 billion) as for
heart diseases ($1.6 billion).?

Finally, the current study suggests topics for additional research. I
would like to know the answers to the following questions: Is the sense
of stigmatization a feature of the conditions that led to cirrhosis (eg, alco-
hol abuse, at-risk behavior) rather than cirrhosis? Has society’s hierar-
chy of disease prestige changed in the 3 decades since publication of the
Album et al study cited by Vaughn-Sandler?* Are there racial, gender,
religious, and cultural differences in perceived stigmatization (95% in the
current study were white)?
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Interferon-Free Regimens Found More Cost Effective
Than Standard Treatment for HCV Infection

Source: Journal of Hepatology

Interferon (IFN)-free regimens to treat hepa-
titis C virus (HCV) infection were found to
be more cost effective, increase life expectancy,
and reduce the risk for developing advanced
liver disease when compared with IFN-based
treatment, according to Younossi et al.! The
data, derived from a decision analytic Markov
model developed by the authors, suggest that
treating all patients with IFN-free regimens is
more effective than making treatment decisions
based on stage of liver disease.

The model simulated patients from time of
treatment decision until death and compared
the following 12-week treatment strategies in
patients with HCV genotype 1:

* Triple therapy (pegylated-IFN-o., ribavi-
rin, and a direct-acting antiviral agent) with
staging guidance

* Triple therapy for all patients

* IFN-free regimen with staging guidance

* IFN-free regimen for all patients

The IFN-free regimen was based on pooled
results of clinical trials involving the follow-
ing 12-week oral regimens: 1) ABT-450 plus
ritonavir, ombitasvir, dasabuvir, and ribavirin;
2) daclatasvir, asunaprevir, and BMS-791325;
and 3) sofosbuvir plus ribavirin. The cost of the
IFN-free regimen was unavailable when this

Treating all HCV genotype 1
patients with an interferon-free
regimen was determined

to be the most cost-effective
Strategy.

study was published because the treatments
were not yet approved by the U.S. Food and
Drug Administration. Thus, the authors set the
average total treatment cost for IFN-free regi-
mens to be equal to the average total treatment
cost of triple therapy ($5,800 per week).

'The staging-driven treatment strategies initi-
ated treatment at fibrosis stages F2 to F4, with
staging repeated every 5 years for patients less
than 70 years of age. A treatment-naive patient
aged 50 years was used as the reference case.

Interferon-Free Regimen For All

Patients Deemed Most Effective
Treating all HCV genotype 1 patients with
an IFN-free regimen was determined to be
the most cost-effective strategy, with an incre-
mental cost-effectiveness ratio of $15,709 per

quality-adjusted life years (Table).! Both of the
triple therapy strategies had higher costs, lower
effectiveness, and poorer outcomes (ie, lower life
expectancy and greater progression to cirrho-
sis, decompensated liver disease, hepatocellular
carcinoma, and liver transplantation) than the
IFN-free regimens (Table). !

When the authors considered a scenario in
which the baseline costs were increased by 50%
(to $8,700 per week), triple therapy with stag-
ing-guidance was the least costly option, but the
IFN-free regimens remained more cost-effec-
tive because of superior outcomes. Further-
more, a sensitivity analysis showed that treating
all HCV genotype 1 patients with an IFN-
free regimen remained the most cost-effective
strategy, even after eliminating the cost of liver
disease.

'The authors noted that the efficacy and safety
of these regimens must be confirmed in ran-
domized, clinical trials.
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his paper by Younossi and treating all patients had the

“Treating mild disease
will reduce the pool
of hepatitis C-infected
individuals in the United

States and worldwide,
and ‘IFN—free t}}erapy, either W:lth which can potentially lead As we rep'lace IFN-based
staging, or treating everyone with ) ] ) treatments with the new all-
IFN-free medications regardless of to eradication of this blood- oral, IFN-free therapies, we

their stage of disease. born disease.”
—~Paul Kwo, MD

colleagues used a decision highest incremental cost-

effectiveness ratio. These data
suggest that all-oral, IFN-free
therapy regardless of fibrosis

analytic Markov model to assess
the efficacy and cost of a variety
of strategies for treating HCV in
genotype 1 individuals. The authors
compared the cost of IFN-based

stage may be the most effec-

tive treatment strategy.

Paul Kwo, MD

need to make every effort to
In the staging groups, patients achieve sustained virologic response rates in the real world that are

with mild fibrosis were not comparable to what we have seen in clinical trials.

treated; only those with moder- As we move to eradicate HCV worldwide, we have to look at the
ate to advanced fibrosis (F2-4)

received treatment. The analysis was repeated every

needs of society as a whole. These therapies are costly but, by

historical standards, are less expensive and far more effec-

5 years until the patients reached the age of 70 tive compared with the IFN-based therapies we have

years. Analysis included a 50% decrease in
the cost of all-oral therapy. The threshold
used in quality-adjusted life years (QALY)
studies typically has been $50,000 per
QALY, based on the cost of dialysis.

“These data suggest that all- &8
oral, interferon-free therapy
regardless of fibrosis stage
may be the most effective

used previously.

A strategic and successful approach to HCV
treatment should lead to markedly reduced
deaths by preventing HCV-related cirrho-
sis and cancer, as well as reducing the num-
ber of liver transplants required for hepatitis

C-related cirrhosis. Treating mild disease will

reduce the pool of hepatitis C-infected indi-

viduals in the United States and worldwide,
which can potentially lead to eradication of this
blood-born disease. If we have fewer cases of cir-
rhosis and cancer, we will spend less on HCV-

Table. Cost and Efficacy of Interferon-Based Versus Interferon-Free Regimens for Treatment
of Hepatitis C Virus Genotype 1 Infection

Life Decompensated

Effectiveness | Expectancy | Cirrhosis Liver Disease Liver
Treatment Regimen (QALY) (years) (%) or HCC (%) Transplant (%)
IFN-free regimen for all $90,681 18.391 29.978 6.5 10.9 2.7
patients
IFN-free regimen with $77,133 17.529 29.827 10.6 12.7 3.1
staging guidance
Triple therapy with staging $93,981 16.386 28.324 29.4 24.2 5.2
guidance
Triple therapy for all patients | $106,554 17.201 28.520 23.6 21.3 4.6

HCC, hepatocellular carcinoma; IFN, interferon; QALY, quality-adjusted life years
Data derived from Younossi et al.!
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treatment strategy.”
—Paul Kwo, MD

The cost of all-oral therapy without staging ($90,681) was lower than
IFN-based therapy with staging ($93,981) and without ($106,554),
but higher than an all-oral staging strategy where only advanced fibro-
sis individuals were treated. The most effective treatment strategy as
determined by the decision analytic Markov model turned out to be
treating all genotype 1 patients with IFN-free therapy, with a value
of 18.391 QALYs. The other treatment groups had lower QALY val-
ues. The incremental cost analysis demonstrated that the strategy of
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related complications, and can allocate our resources to
treating other diseases.
A comprehensive treatment strategy is the only way are
going to eradiate chronic hepatitis C in the United States and other
countries. By using more effective screening strategies, including screen-
ing those born between 1945 and 1965, we can identify new cases of HCV
infection and offer therapy to these individuals.

Dr. Kwo has received consulting fees from Abbvie, Bristol-Myers Squibb,
Gilead Sciences, GlaxoSmithKline, Janssen, and Merck; he has received funds
Jfor research support from Abbvie, Bristol-Myers Squibb, Conatus, Gilead Sci-

ences, Janssen, Merck, and Roche.w
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ABT-450 Triple-Drug Regimen Linked to High Cure Rates

In HCV Patients With Cirrhosis

Source: New England Journal of Medicine

welve-week treatment with the interferon-
free regimen of ABT-450/ritonavir, ombi-

tasvir, and dasabuvir plus ribavirin was linked
to sustained virologic response (SVR) rates of
more than 90% in patients with hepatitis C virus
(HCV) genotype 1 infection and compensated
cirrhosis, according to an open-label, phase 3 trial
by Poordad et al.!

A total of 380 patients with Child—Pugh class
A cirrhosis were randomized to either 12 or 24
weeks of treatment with ABT-450/r—ombitasvir
(ABT-450 150 mg, ritonavir 100 mg, and ombi-
tasvir 25 mg once daily), dasabuvir (250 mg twice
daily), and ribavirin administered according to
body weight. The primary efficacy endpoint was
SVR at 12 weeks following treatment cessation.

The study included patients with thrombocy-
topenia, hypoalbuminemia, or major depression—
conditions that historically are part of exclusion
criteria for clinical trials, according to the study
authors. Patients previously treated with pegin-
terferon—ribavirin also were included.

At 12 weeks after the last treatment dose, SVR
rates were 91.8% among patients treated for 12
weeks, and 95.9% among patients treated for 24

weeks. The between-group difference in SVR rate
was not statistically significant.

In subgroup analysis, a clinically meaningful
difference in SVR rate was found among patients
with HCV genotype 1a infection, cirrhosis, and
a null response to prior peginterferon—ribavirin
treatment who were treated for 24 weeks com-
pared to those treated for 12 weeks (92.9% vs.
80.0%; Figure).! While this difference was not
statistically significant, the authors noted that the
numeric difference in SVR suggests that longer
treatment duration may be more effective in this
subgroup of patients.

The relapse rate following treatment was sig-
nificantly greater in the 12-week group than in
the 24-week group (5.9% vs. 0.6%; P<0.05). More
than half of the relapsers in the 12-week group
(58.3%) had HCV genotype 1a infection, cirrho-
sis, and a null response to previous peginterferon-
ribavirin treatment.

Triple-Drug Regimen Was
Superior and Noninferior
The SVR rates at 12 and 24 weeks after treat-
ment met prespecified criteria for noninferiority

-
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Sustained Virologic Response

Overall group

peginterferon-ribavirin treatment.
Data extracted from Poordad et al.!

HCV genotype 1a and nonresponse to

Figure. Sustained virologic response to ABT-450/ritonavir, ombitasvir, and
dasabuvir plus ribavirin in the overall group of patients with genotype 1 HCV and
cirrhosis, and in a subgroup with HCV genotype 1a and previous nonresponse to

“12-week group
—  “24-week group

interferon therapy
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and superiority compared to a previously reported
SVR rate of 47% with telaprevir plus peginter-
feron—ribavirin treatment in patients with HCV
genotype 1 infection and cirrhosis. Treatment
superiority with the regimens was found among
subgroups defined by HCV genotype, prior treat-
ment status, and type of treatment failure (ie,
relapse, partial response, null response) among
previously treated patients.

Low Rate of Treatment

Discontinuation Found

The 3 most common adverse events were fatigue
(32.7% in the 12-week group and 46.5% in the
24-week group; P<0.01), headache (27.9% and
30.8%, respectively), and nausea (17.8% and
20.3%, respectively). Serious adverse events
occurred in 6.2% and 4.7% of the respective
groups, which led 8 patients (2.1%; 4 in each
treatment group) to discontinue treatment.

Decline in hemoglobin levels to <10 g/dL
occurred in 7.2% and 11.0% of the 12-week and
24-week groups, respectively. These declines were
managed by reducing the ribavirin dose, with no
alteration in SVR rate found.

Grade 3 or 4 increases in total bilirubin level
occurred in 13.5% and 5.2% of the 12- and
24-week groups, respectively (P<0.01). These ele-
vations peaked at week 2 of treatment, were not
linked to treatment discontinuation, and were not
linked to alterations in aminotransferase levels. In
addition, grade 3 or 4 increases in alanine ami-
notransferase level occurred in 6 patients in the
12-week group (2.9%) compared with none of the
patients in the 24-week group (P<0.05). Two of
these patients withdrew from the trial early—one
because of acute hepatitis that was determined to
be the cause of the increased alanine aminotrans-
ferase level, and one who developed the elevation
after discontinuing the treatment. The increases in
both bilirubin and alanine aminotransferase lev-
els were transient.
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A;ecent study in the New England Journal of Medicine found that the ~ was not statistically significant.
ew interferon (IFN)-free triple therapy regimen ABT-450/r-ombi- More importantly, only geno-
tasvir-dasabuvir with ribavirin was highly effective in treating patients with ~ type 1a patients with cirrhosis
HCV genotype 1 who had compensated cirrhosis, or liver scarring. The ~ who were prior nonresponders to
open-label, phase 3 trial involved untreated and previously treated patients.  treatment with IFN and ribavi-

It is known that cirrhosis is difficult to treat. Researchers sought to  rin had improved SVR rates after
examine the necessity of longer therapy duration (ie, 24 weeks) and 24 weeks compared with 12 weeks

whether the length of treatment was dependent on response to prior treat-  of treatment. This finding identi-

Robert S. Brown, Jr., MD, MPH

ment. Patients with cirrhosis, regardless of prior treatment response, were  fles a subgroup that may benefit
randomized to 12 or 24 weeks of this 3-drug combination with ribavirin.  from 24 weeks of treatment. The
Each of the IFN-free drugs act by inhibiting different proteins: paritapre-  results also show that patients who have HCV genotype 1a, were prior null
vir, or ABT-450 with ritonavir (ABT-450/r), is a protease inhibitor,
while ombitasvir (ABT-267) is a non-structural protein
5A inhibitor, and dasabuvir (ABT-333) is a non-
nucleoside polymerase inhibitor.

This study is the first of its kind with
adequate power to detect differences

responders to IFN, or are former injection drug users had lower over-

all response rates in multivariable analyses.

The study did not look at the efficacy of the
ABT-450/r-ombitasvir-dasabuvir triple ther-

. apy without ribavirin. However, other recent

studies of this triple therapy without riba-
in treatment response to this potent, virin show that that ribavirin is no lon-
oral, triple-therapy regimen among ger necessary in easy-to-treat patients.!
patients with HCV and cirrhosis
versus HCV patients without cir-
rhosis. The overall SVR rate was

excellent.

In some patient groups, such as those
with advanced liver disease, ribavirin
may still prove helpful.

Cost effectiveness is also a fac-
The drugs were safe and tor to consider in the continued use
well tolerated. Less than 2% of

patients stopped therapy, and seri-

of ribavirin. Ribavirin is less expen-
sive, and it may allow patients to take
ous adverse events were infrequent. fewer drugs. If we use ribavirin, and
The findings clearly demonstrate that treat using fewer drugs or for fewer
these new drugs offer huge advances weeks, we would be able to treat more
over the prior IFN-based therapies for

HCYV with cirrhosis and they can be used in

the majority of patients.

patients. Our goal is to find the most cost-
effective regimens that allow us to treat every
patient. As we evolve as a medical field, we will
A higher SVR rate was seen in patients who took develop a more personalized approach in which we find
the regimen for 24 weeks versus 12 weeks, but the difference the most cost-effective regimens. Some of them may be ribavirin-

free, but that remains to be seen.
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“The findings clearly demonstrate that these

new drugs offer huge advances over the prior

interferon-based therapies for HCV with cirrhosis

and they can be used in the majority of patients.”
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( ESSENTIAL READING IN HEPATITIS

Sofosbhuvir Plus Ribavirin Shows High Response Rates
In Patients Coinfected With HCV and HIV

Source: Journal of the American Medical Association

Patients with comorbid hepatitis C
virus (HCV') and human immuno-
deficiency virus (HIV) infection who
received combination treatment with
sofosbuvir plus ribavirin had high rates
of sustained HCV virologic response
at 12 weeks (SVR12) after cessation
of therapy, according to an open-label,
phase 3 study by Sulkowski et al.!
Coinfection with HCV and HIV
affects up to 7 million people world-
wide, and is associated with an
increased risk for liver fibrosis, cir-
rhosis, hepatocellular carcinoma, and
mortality, according to the study back-
ground. Treatment of HCV in patients
with comorbid HIV infection has
been limited due to a variety of factors
including drug interactions between
HCV and antiretroviral drugs, and because
many coinfected patients are not eligible to
take interferon-based therapies due to contra-
indications, the study authors noted.

Sofosbuvir Does Not Interact
With Antiretroviral Agents

Sofosbuvir is an oral nucleotide analog HCV
NS5B polymerase inhibitor recently approved
for the treatment of HCV genotypes 1 through
4, including patients with HIV-1 coinfection.
Sofosbuvir is not metabolized by the cyto-
chrome P450 system of enzymes and, thus,
does not interact with a range of antiretrovi-
ral agents.

This study involved 223 patients infected
with HIV and HCV (genotypes 1,2, or 3) infec-
tion who were given combination treatment
with 400 mg of sofosbuvir and weight-based
ribavirin for either 12 weeks (for treatment-
naive patients with genotype 2 or 3) or 24 weeks
(for treatment-naive patents with genotype 1,
and treatment-experienced patents with geno-
type 2 or 3). Overall, 22 patients had cirrhosis.
The trial was conducted at 34 treatment centers
in the United States and Puerto Rico.
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The primary outcome—SVR 12—
was achieved in 67% to 88%
of treatment-naive and 92% to
94% of treatment-experienced
patients with HCV and HIV.

Treatment-Experienced Patients
Have Greater Response Rates

The primary outcome—SVR1>—was achieved in
67% to 88% of treatment-naive and 92% to 94%
of treatment-experienced patients (Table, page
25). Higher SVR12 rates were found with 24
weeks versus 12 weeks of treatment for patients
with HCV genotype 3 (94% and 67%, respec-
tively). In contrast, patients with HCV genotype
2 showed high response rates with both treat-
ment durations and regardless of whether they
were treatment-naive or -experienced (Table,
page 25).1

No adverse effect on HIV disease or its treat-
ment was observed. Among the subgroup of

patients not taking antiretrovirals dur-
ing this study (n=11), no HIV-specific
antiviral effects of sofosbuvir plus riba-
virin were found. Two patients taking
antiretrovirals during the study experi-
enced HIV virologic rebound; however,
one patient had a history of poor adher-
ence to antiretroviral therapy, and the
other patient showed resuppression of
HIV RNA without any changes made
to the antiretroviral therapy, the study
authors reported.

The most commonly reported side
effects in all groups were fatigue (38%),
insomnia (17%), nausea (16%), and
headache (13%). A total of 14 patients
(6%) experienced serious adverse events,
and 7 patients (3%) discontinued treat-
ment because of an adverse event, with
no between-group differences in these inci-
dences found.

Decreases in hemoglobin to <10 mg/dL
occurred in a total of 32 patients (14%)—21
treatment-naive patients with HCV genotype 1
(18.4%), 8 treatment-naive patients with geno-
type 2 or 3 (11.8%),and 3 treatment-experienced
patients with genotype 2 or 3 (7.3%). An addi-
tional 3 treatment-naive patients—2 in genotype
1(1.8%) and 1 in genotype 2 and 3 (1.5%)—had
decreases in hemoglobin to <8 mg/dL.

Increases in total bilirubin levels of >3.0 mg/
dL occurred in 32 patients (14%). Most of these
patients (30 of 32; 94%) were taking ritonavir-
boosted atazanavir as part of their antiretrovi-
ral regimen; 4 of these patients elected to switch
from atazanavir to darunavir because of increased
bilirubin levels. All of the patients experienced a
return to baseline bilirubin levels by week 12 after
treatment cessation.
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reatment options have been limited for patients infected with both

HCV and HIV due to drug interactions with antiretroviral ther-
apies and the toxic effects of interferon. For these reasons, the new
interferon (IFN)-free therapies offer unprecedented hope for improved
treatment in this co-infected population.

In an important new study, treatment-naive patients with HIV and
HCV genotypes 2 or 3 received the oral, IFN-free combination of sofos-
buvir and ribavirin for 12 weeks. Treatment-naive coinfected patients
with genotype 1, and treatment-experienced coinfected patients with
genotypes 2 or 3 received the same treatment for 24 weeks.

This study by Sulkowski and colleagues is significant because it shows
that coinfected individuals on a wide variety of antiretroviral therapies
can take sofosbuvir without difficulty. Sofosbuvir plus ribavirin was well
tolerated because the drug-drug interaction profile of sofosbuvir is very
favorable. Sofosbuvir is a polymerase inhibitor, so it does not interact
with antiretroviral therapies.

Moreover, the study enrolled a large number of individuals with
additional comorbidities, including psychiatric illness, autoimmune
disorders, seizure disorders, and diabetes. These patients, who were his-
torically excluded from studies of new therapies, could be enrolled and

Table. Sustained Virologic Response at 12 Weeks Following Treat-
ment With Sofosbuvir plus Ribavirin in Patients with HCV and HIV

Treatment Naive

Outcomes | Genotype 1

(n=114)

Genotype 2
(n=26)

Genotype 3
(n=42)

Treatment Experienced

Genotype 2
(n=24)

SVR12 87/114 (76%) | 23/26 (88%) | 28/42 (67%) | 22/24 (92%)

completion. In this study, the efhi-
cacy of sofosbuvir and ribavirin
in coinfected patients begins to
break down the barriers of previ-
ously reported predictors of poor
response. Based partly on these

results, we should no longer con-
sider HIV to be a special popula-
tion. We can treat HCV patients
with HIV as effectively as HCV
patients without HIV.

Paul Kwo, MD

“This study ... is significant because it shows
that coinfected individuals on a wide variety
of antiretroviral therapies can take sofosbuvir
without difficulty.”

—Paul Kwo, MD

Adverse events were seen in the study, but
almost all of them were related to the use of
ribavirin. Only 22 (10%) of patients developed
anemia, and fatigue was the most commonly
reported adverse event. A total of 32 (14%)
patients developed hemoglobin levels of less than
10 mg/dL.

Genotype 3
(n=17)

16/17 (94%)

SVR12, sustained HCV virologic response at 12 weeks
Data derived from Sulkowski et al.!

treated because sofosbuvir is well-tolerated. The ability to eliminate IFN
from the treatment regimen in this special population allows a large
variety of coinfected patients to be treated.

This study also shows that high SVR rates can be achieved in coin-
fected patients when IFN is removed. The SVR rates in these patients
were similar compared to those in other studies using sofosbuvir and
ribavirin.

Also interesting, traditional predictors of SVR response did not hold
up in this study against previously reported predictors of response in coin-
fected patients. The greatest predictor of SVR in this study was treatment
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As we study the efficacy of new agents,
patients with HCV and HIV should only
remain a special population to account for drug-
drug integrations. As we bring other classes
of therapies to the table, a careful examination of drug-drug interac-
tions will help determine if these novel therapies are safe to use in
HCYV patients with comorbid HIV infection since the efficacy has been
demonstrated.

Dr. Kwo has received consulting fees from Abbvie, Bristol-Myers Squibb,
Gilead Sciences, GlaxoSmithKline, Janssen, and Merck; he has received funds
Jfor research support from Abbvie, Bristol-Myers Squibb, Conatus, Gilead Sci-

ences, Janssen, Merck, and Roche.
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Median Cost of Telaprevir-Based Triple Therapy Nearly
$190K Per Sustained Virologic Response y

Source: Hepatology

Astudy using real-world data shows that
the median cost of telaprevir-based tri-
ple therapy for treatment of hepatitis C virus
(HCYV) is almost $190,000, a cost of more than
double the expense projected in prior random-
ized clinical trial data. The sustained virologic
response (SVR) rate of 44% found in this study
is lower than rates identified in phase 3 trials, as
reported by Bichoupan et al.!

Published phase 3 clinical trials showed that
the addition of telaprevir to standard therapy
(pegylated interferon and ribavirin) boosted SVR
rates from 35% to 45% with standard therapy to
649% to 75% with triple therapy. Telaprevir-based
triple therapy was deemed to be cost effective, at
approximately $70,364 per SVR.2 Approved by
the U.S. Food and Drug Administration in 2011,
telaprevir is a first-generation, HCV nonstruc-
tural 3/4A protease inhibitor that is indicated,
in combination with peginterferon alfa and rib-
avirin, for the treatment of genotype 1 chronic
HCV in adult patients with compensated liver
disease, including cirrhosis.>

Findings Based on Real-World

Clinical Data

In the first published real-world study on the
outcomes and cost of telaprevir use, authors
reviewed medical records from 147 patients
(median age, 56 years) initiated on telaprevir-
based triple therapy at Mount Sinai Medical
Center in New York, NY, from May to Decem-
ber 2011. Costs were calculated in 2012 U.S. dol-
lars, and the median cost per SVR was calculated
by dividing the median cost by the SVR rate.

In the study group, 68% of patients were
male, 36% had advanced fibrosis/cirrhosis, 19%
were black, and 11% were co-infected with
human immunodeficiency virus (HIV). The
study population was more diverse than those
assessed in clinical trials, thus more closely
matching the characteristics of patients with
HCYV infection in the United States.

Most patients received 750 mg of telaprevir

The median cost of care was |
$83,721 per patient, while \-.
the median cost per SVR was |

$189,338. )
with interferon (IFN) and

weight-based ribavirin for 48 \\5,';
weeks. Patients with HIV-coinfec-

tion who were taking efavirenz were given

higher telaprevir doses (1,125 mg 3 times daily)
because of a known drug-drug interaction.

Treatment Response Rate

Of 44% Found

A total of 65 patients (44%) achieved an SVR,
which was defined as undetectable HCV RNA
at 24 weeks post-treatment. Of the 82 patients
(56%) who did not achieve an SVR, 42 had an
inadequate response and stopped treatment
according to predetermined rules, 18 relapsed
after stopping treatment, 15 discontinued treat-
ment because of adverse events, and 7 patients
were lost to follow-up. Overall, 56% of patients
experienced adverse events that required
management.

The median
cost of care was $83,721 per

patient, while the median cost per
SVR was $189,338. The high costs were pri-
marily driven by the price of telaprevir and IFN,
as well as the relatively low SVR. In fact, tel-

aprevir and IFN accounted for approximately
85% of the total median cost (Table).!
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Table. Breakdown of Cost for Telaprevir-Based Triple Therapy Based
on a Median Cost per SVR of $189,338!

Factor | Percentage of Median Cost
Telaprevir 61%
Interferon 24%
Ribavirin 4%
Adverse event management 8%
Professional fees 2%
Laboratory tests 1%

SVR, sustained virological response

Cost per SVR = median cost per patient divided by the SVR rate

Paul Kwo, MD

Dr. Kwo is Medical Director of Liver Transplantation and Professor of Medicine in the
Division of Gastroenterology/Hepatology at Indiana University School of Medicine in Indianapolis, IN.

his study by Bichoupan and colleauges used the first-generation pro-

tease inhibitor telaprevir combined with pegylated IFN and ribavirin
to treat the HCV population in a real-world setting. The authors assessed
the cost of therapy to achieve SVR. The real world SVR in HCV patients
was found to be 44%, a rate lower than seen in phase 3 trials. This differ-
ence is very likely due to the sicker population with more advanced liver
disease included in this study compared to the population studied in clin-
ical trials. The medical cost of care per patient was $83,721, and the cal-
culated cost per SVR was $189,338.

The main drivers of cost in this study were the expense of the medica-
tions—telaprevir, ribavirin, and IFN. In addition, adverse event manage-
ment accounted for approximately 8% of the costs.

The cost of HCV treatment is very topical right now. With the use of
the newer, IFN-free, oral therapies, SVR rates should be markedly higher
than 44%. These increases are seen in recent real-world data from the 65
Annual Meeting of the American Association for the Study of Liver Dis-
eases using sofosbuvir-based therapies. Such improvements in care will
drive the cost per SVR down in real-world settings.

We will now be able to, and can
offer, oral therapies without wor-
rying about the tolerance of IFN
since IFN-free combinations are
much easier to tolerate. Phase 2
and 3 studies of the new combi-

nations show SVR rates of higher
than 95%. We do not expect to see
much of a decline in SVR rates

as the IFN-free medications are

Paul Kwo, MD

rolled out to larger numbers of
patients.

A portion (8%) of the cost of telaprevir-based therapy was related to
adverse event management. With the widespread use of new therapies,
adverse events—and the cost of managing adverse events—will dramat-
ically decrease.

Telaprevir played an important role in the improved treatment of
patients with HCV. But use of telaprevir and boceprevir in the United
States has now ceased. With the widespread use of all-oral therapies,

“With the widespread use of all-oral therapies, SVR
rates will be higher, and the rates of adverse events

SVR rates will be higher, and the rates of adverse events much lower.
Therefore, the cost per SVR of treating patients with HCV, particu-
larly those with advanced liver disease, is going to fall.

much lower. Therefore, the cost per SVR of treating

patients with HCV, particularly those with advanced

liver disease, is going to fall.”

—Paul Kwo, MD

Dr. Kwo has received consulting fees from Abbvie, Bristol-Myers
Squibb, Gilead Sciences, GlaxoSmithKline, Janssen, and Merck; he has
received funds for research support from Abbvie, Bristol-Myers Squibb,
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Antivirals Improve Kidney and Cardiovascular Outcomes
In Patients with Comorbid HCV and Diabetes

Source: Hepatology

ntiviral therapy for hepatitis C virus

(HCV) improves kidney and cardiovascu-
lar outcomes for patients with diabetes, accord-
ing to a population-based cohort study by Hsu
et al.! The incidence of kidney disease, stroke,
and heart attack was lower among patients with
HCV who were treated with pegylated inter-
feron and ribavirin compared with patients with
HCV who were not treated with antivirals or
diabetic patients not infected with the virus.

Previous research has suggested a link
between diabetes and chronic HCV, with peo-
ple infected with HCV having a greater chance
of developing insulin resistance and diabe-
tes.2 Moreover, patients with HCV and insu-
lin resistance, with or without diabetes, have a
poor response to antiviral treatment, increased
progression of liver fibrosis, and greater risk of
developing hepatocellular carcinoma, according
to the study background.

The authors examined data from the Taiwan
National Health Insurance Research Data-
base, which has collected health care data pro-
spectively for all residents of the country since
1997. A total of 1,411 patients with diabetes
and HCV who received pegylated interferon
plus ribavirin (treated cohort) were enrolled in
the study. These patients were matched 1:1 with
1,411 people with diabetes and untreated HCV
(untreated group) and 1:4 with 5,644 patients

Antivirals may mitigate the
insulin resistance and glucose
abnormalities associated with
HCV infection.

with diabetes and without HCV (uninfected
cohort). Follow-up was conducted from 2003
to 2011.

Antivirals Reduce Risk for Renal
Disease, Stroke, Heart Attack

The 8-year cumulative incidence of end-stage
renal disease (ESRD), stroke, and acute coro-
nary syndrome were significantly higher in the
untreated and uninfected groups than in the
treated group (Table).! Multivariate adjusted
analyses showed that antiviral treatment was
associated with an 85% reduction in the risk of
ESRD, 47% reduction in the risk of ischemic
stroke, and 36% reduction in the risk of acute
coronary syndrome (adjusted HRs, 0.16, 0.53,
and 0.64, respectively).

The association between antiviral treatment
and the reduced risk for ESRD was found
across all patient subgroups. The reduced risk for
ischemic stroke in treated patients was found
among most subgroups, except for patients with

peripheral arterial occlusive disease or who used
metformin monotherapy. The reduced risk for
acute coronary syndrome in antiviral-treated
patients was found across all subgroups except
among patients with peripheral artery disease.

“These findings imply that HCV infection
may have a pathogenic role in the development
of clinical complications related to diabetes
mellitus,” the study authors noted.

Furthermore, they suggested that antivirals
may mitigate the insulin resistance and glucose
abnormalities associated with HCV infection, as
has been demonstrated in previous studies. This
restoration of glucose homeostasis may underlie
the association between improved kidney and
cardiovascular outcomes in the patients who
received antiviral treatment in this study. The
mechanisms behind these effects are unknown,
they added.
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Table. Cumulative Incidence of Renal and Cardiovascular Events (95% Cl)?

| Treated | Untreasted | Uninfected | Pvalue’ |

End-stage renal disease 1.1% (0.3%-2.0%) 9.3% (5.9%-12.7%) 3.3% (2.3%-4.3%) P<0.001
Ischemic stroke 3.1% (1.1%-5.0%) 5.3% (3.0%-7.5%) 6.1% (4.8%-7.4%) P=0.01
Acute coronary syndrome 4.1% (2.1%-6.1%) 6.6% (3.7%-9.5%) 7.4% (5.9%-9.0%) P=0.05

Cl, confidence interval

Treated cohort consisted of patients with diabetes and HCV who received pegylated interferon plus ribavirin, the untreated cohort consisted of people with diabetes and untreated HCV,
and the uninfected cohort consisted of patients with diabetes and without HCV.

®Modified log-rank
Data extracted from Hsu et al.!
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Interactions between HCV infection and diabetes mellitus are multifacto-

rial and complex. The apparent lack of association between the 2 diseases

is described in a study by Ruhl et al (see page 30).! The current article by

Hsu and colleagues deals with the impact HCV may have on com-
mon diabetic complications, especially renal and cardiac disease.
The authors tapped into the comprehensive database of a single
payor system in Taiwan to compare diagnostic codes of diabet-
ics divided into 3 groups: those treated for HCV with pegylated
interferon and ribavirin, those with HCV who were not treated
for their infection, and those without HCV.

“I would advocate professional society
practice guidelines be revised to assign
a high priority to the treatment of HCV
in diabetics regardless of the degree of
hepatic fibrosis.”
—William D. Carey, MD

Compared to diabetics with HCV who were

not offered treatment, diabetics treated for

HCYV had a much lower cumulative incidence

of end-stage renal disease (ESRD; 84% risk

reduction), and a moderately lower risk of

acute coronary events (36% risk reduc-

tion) and ischemic stroke (47% risk reduc-

tion). Interestingly, uninfected diabetics

had a cumulative risk for ESRD that was

slightly higher than that for treated-HCV

. infected diabetics but considerably lower

( than that for untreated HCV-infected
diabetics.

On the other hand, the cumula-
tive risks for both acute coronary
syndrome and ischemic stroke in
uninfected diabetics were simi-

lar to those for untreated-HCV

infected diabetics. This sug-
gests that a different dynamic is
operative in the case of ESRD
compared to cardiovascular

and cerebrovascular disease.

£
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Risk reduction for ESRD was
apparent and found to be indepen-
dent of insulin use, hyperlipidemia,
nonsteroidal anti-inflammatory drug

use, and statin use. The benefit of

HCV treatment in these subgroups
was not as apparent for the out-
comes of acute coronary syndromes
and ischemic stroke. It is important

to remember that advanced liver dis-
ease itself is a risk factor for ESRD
and, most importantly, hepatorenal

William D. Carey, MD

syndrome. However, these study data suggest even more protection from
ESRD amongst non-cirrhotics than cirrhotics.

The authors provide solid evidence for their main conclusion: “Antivi-
ral therapy for HCV infection is associated with improved renal and car-
diovascular outcomes in diabetics.” The data is clearest for ESRD. They
further conclude that their “findings imply that HCV infection may have
a pathogenic role in the development of clinical complications related to
diabetes.” A stickler might argue that such a conclusion is premature for
a number of reasons. The study employed pegylated interferon, a drug
with multiple immunologic properties, and with no direct antiviral effect.
The fact that interferon appears to promote insulin resistance and is pro-
diabetic diminishes but does not eliminate the possibility that interferon
may have a direct protective effect on the kidney in diabetics. There was
no measurement of viral loads, therefore no estimate of viral elimination
with treatment. These study results are tantalizing; the effect of direct-act-
ing HCV antivirals of high efficacy will be required to clarify if viral elim-
ination per se accounts for improved cardiovascular and renal outcomes.

While we have much to learn about the interactions between HCV,
the cardiovascular system, the kidney, and pharmacologic agents used to
treat HCV, for now it is reasonable to embrace the beneficial effect of
HCV treatment on reducing the burden of end organ failure in diabet-
ics. I would advocate professional society practice guidelines be revised
to assign a high priority to the treatment of HCV in diabetics regardless
of the degree of hepatic fibrosis.
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HCV Not Linked to Diabetes in a Population-Based Study

Source: Hepatology

Hepatitis C virus (HCV) was not asso-
ciated with diabetes or prediabetes in a
population-based study involving more than
15,000 adults. Previous reports of an association
between HCV and diabetes may be attributable
to high levels of liver enzymes (in patients with
diabetes) rather than viral infection of the liver,
according to Ruhl et al.!

An association of HCV infection with diabe-
tes has been reported in many studies, but few
have been population-based, have used multi-
variate analysis, and/or have included level of
liver enzymes in adjusted analyses, according to
the study background. To further investigate a
possible association, the authors analyzed infor-
mation on diabetes status and serum HCV anti-
body (anti-HCV) or HCV RNA findings from
the 1999-2010 National Health and Nutrition
Examination Survey (NHANES) database. The
population included 15,128 adult participants.

Diabetes and prediabetes

was not associated with HCV
status in adjusted multivariate
analysis.

Prediabetes and diabetes were defined using
standard American Diabetes Association crite-
ria and confirmed by laboratory testing. Insu-
lin resistance was measured by the traditional

homeostatic model assessment (HOMA-IR).

'The prevalence of anti-HCV and HCV RNA
positive results was 1.7% and 1.1%, respectively,
when the overall group was weighted to be rep-
resentative of the U.S. population. Diagnosed
diabetes was found in 1.7%, undiagnosed
diabetes in 3.2%, and prediabetes in 32.8%
of study participants.

Multivariate Analysis Shows
No Association Between
HCV and Diabetes

'The unadjusted prevalence of diabetes and ! i

prediabetes among participants with mark-
ers of HCV infection (ie, anti-HCV positive or
HCV RNA positive) was not significantly dif-
ferent from that of participants without HCV
markers (Table).! Diabetes and prediabetes was
not associated with HCV status in multivariate
analysis that adjusted for patient demographics,
body mass index, C-reactive protein, smoking,
drinking, and blood transfusion before 1992.

Elevated Liver Enzymes
Linked to Diabetes

Further analysis showed the prevalence of
elevated plasma concentrations of the liver
enzymes alanine aminotransferase and gamma-
glutamyl transpeptidase were significantly
higher in participants who were anti-HCV
positive or HCV RNA positive. In multivariate

analysis, elevated levels of these enzymes were

associated with diabetes and insulin resistance
(both in patients with normal glucose levels and
prediabetes) regardless of HCV status (P<0.05).

The authors noted that increased concentra-
tions of alanine aminotransferase and gamma-
glutamyl transpeptidase are markers of fatty
liver disease, which in turn is associated with
diabetes. The nature of this latter relationship
is unclear.
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Table. Unadjusted Prevalence of HCV Status and Multivariate-Adjusted Odds Ratio
For Diabetes and Prediabetes

HCV Status Unadjusted Prevalence in Patients with | Unadjusted Prevalence in Patients with Insulin
Diabetes (Multivariate Adjusted OR?) Resistance (Multivariate Adjusted OR?)

Anti-HCV negative 10.5 (1.0) 32.7 (1.0)

Anti-HCV positive 10.2 (1.00) 36.4 (1.06)

HCV RNA negative 10.5 (1.0) 32.7 (1.0)

HCV RNA positive 12.0 (1.06) 39.6 (1.17)

OR, odds ratio

N=13,630 for anti-HCV analysis and N=13,554 for HCV RNA analysis.
2Adjusted for age, sex, race-ethnicity, education, body mass index, elevated C-reactive protein, smoking, alcohol use, and blood transfusion before 1992.

Data derived from Ruhl et al.!
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ype 2 diabetes mellitus (T2DM) affects more than 26 million peo-

ple in the United States. A staggering 43% of the U.S. population
has either diabetes or prediabetes. Hepatitis C virus (HCV) infection
affects 1.6% of the U.S. population.! By chance alone, more than 1 mil-
lion diabetics would be expected to be infected with hepatitis C. High
mortality rates and diabetes and liver-related events have been found in
diabetics with HCV.%?

As early as 1996, reports began to appear suggesting more than a
chance association between these 2 common disorders. By 2008, 34 stud-
ies were available for meta-analysis that showed a modest association
(odds ratio 1.67, 95% confidence interval [CI] 1.15-2.20 for retrospec-
tive studies; hazard ratio 1.67,95% CI 1.28-2.06 for prospective studies).*
The majority of studies in this meta-analysis by White et al, were based
on non-U.S. populations.

The potential association of these 2 disorders is not a trivial research
matter. The association of HCV infection with insulin resistance, impaired
hepatic insulin signaling, and inflammation represent hepatitis-T2DM
intersections of interest. Significant research has been conducted to elu-
cidate a unified understanding of the inter-relationships between these
disorders. Looked at through a clinical prism, the extent that HCV is
considered a contributor to the development of T2DM would be a pow-
erful argument for eradication of HCV regardless of hepatic fibrosis sta-
tus in an attempt to prevent T2DM.

A rich source for investigation of disease prevalence and comorbidity in
the United States is the U.S. National Health and Nutrition Examination
Survey (NHANES), a 50-year-old continuous program designed to assess
the health and nutritional status of U.S. adults and children. It combines
interviews, examinations, and laboratory testing of 5,000 people annually
across the country. Indeed, analysis of the 1988-1994 NHANES data also
showed an association between HCV and T2DM, albeit a weak one.® This
and other clinical studies seem to have cemented at least a probable asso-
ciation between the 2 disorders.

Rubhl et al have taken a fresh look and come to different conclusions.
Examining NHANES data, and using the American Diabetes Associ-
ation criteria for a definition of diabetes, this team of investigators has
found an absence of association between T2DM and hepatitis C among
15,128 NHANES participants between 1999 and 2010. Key findings
were the prevalence of anti-HCV in 1.7% of the overall population, HCV
RNA in 1.1%, diabetes in 10.5%, and prediabetes in 32.8%. Prevalence of
diabetes, prediabetes, and insulin-resistance did not differ by HCV sta-
tus. There was an association, however, between T2DM and markers of
liver cell damage (increased alanine aminotransferase and gamma glutam-
yltransferase levels), likely related to the presence of non-alcoholic fatty
liver disease in diabetics.

The analysis by Ruhl et al represents a beacon of clarity in a previ-
ously murky area. It is worthwhile to try to understand the difference in
outcomes of this study and those that suggest an association. First, it is
clear that even studies showing an association between HCV and T2DM
demonstrate only a modest association at best. Glucose dysregulation
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frequently manifesting as T2DM is a
common accompaniment of advanc-
ing liver disease, especially cirrho-
sis. The study of individuals seeking

health care, especially in liver clin-
ics, may select for those with more
advanced liver disease and skew the
frequency of observed T2DM and
HCV.

Lack of a clear definition of Ly
diabetes and reliance of patient William D. Carey, MD
self-reporting are additional method-
ological confounders, all avoided in the current study. Confirmation in
other populations in the United States and elsewhere is warranted, as are
analyses of possible effects of HCV genotypes, which vary considerably
from country to country.

Even if there is not an increased representation of HCV among
patients with T2DM compared to other groups, implications for the more
than 1 million diabetics with HCV requires careful attention. Important
considerations for HCV and diabetes comorbidities include aberrant acti-
vation of innate immune signaling and the activation of stellate cells that
may alter the rate of progression to liver disease, the development of cir-
rhosis, end-stage liver disease, and hepatocellular carcinoma. This in turn
will likely influence prioritization of HCV treatment for patients with
HCYV in T2DM. In summary, while HCV does not appear to cause dia-
betes, these comorbid conditions warrant additional study over the next
decade, by which time HCV may become an uncommon disease.
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