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Abstract: African Americans (AA) in the US are twice as likely to be infected with hepatitis
C virus (HCV) compared to the non-Hispanic-white US population (Cau). They are also more
likely to be infected with HCV genotype 1, more likely to develop hepatocellular carcinoma,
and, in addition, have a lower response rate to interferon-based therapies. With the increase in
response rates reported for combinations of direct-acting antivirals, the possibility that racial
disparity would be eliminated by agents that directly inhibit virus replication has become a reality.
The objective of this review is to evaluate the literature from clinical studies and retrospective
analysis with respect to the response of AA to the most prescribed antiviral combination sofos-
buvir plus ledipasvir. While few studies have focused on AA patients, sufficient information
is availed from the literature and studies in our predominately AA clinic population to confirm
that ledipasvir—sofosbuvir has a similar effectiveness in AA as compared to Cau.
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Introduction

More than 130 million people worldwide (~3%) and 3.2 million in the US are chroni-
cally infected with hepatitis C virus (HCV) and thus exposed to significant risk of
developing HCV-related morbidity and mortality.'” African Americans (AA) in the US
are twice as likely to be infected with HCV compared to the non-Hispanic-white US
population (Cau) (3% vs 1.5%), more likely to be genotype 1, more likely to develop
hepatocellular carcinoma, and, in addition, have a lower response rate to approved
interferon-based therapies.®'¢ Studies focusing on this population have provided use-
ful information with respect to the efficacy of new therapies and decisions to treat
this historically low response rate group. Such studies are of importance, since many
clinical trials overestimate the response of AA patients treated in community settings.
One reason for this is that clinical trials often do not include large numbers of AA
since they represent only 13% of the population.!” Thus, pooling of the patients from
multiple trials, if possible, may often be required to generate significant numbers of
AA patients. For example, it was only after pooling of clinical trial patients that first
generation direct-acting antiviral (DAA) triple therapy (telaprevir/boceprevir + inter-
feron, and ribavirin) was shown to be better than dual therapy (interferon and ribavirin)
for both races, but AA patients still had a lower response than Caucasians.!® These
observations were recently confirmed in a study by Naylor et al'? in a “real world”
clinic setting, where the predominant population being treated was AA.
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While this racial disparity has been frustrating for the
physicians who treat predominately AA populations, the
increased response seen with first generation DAA was
heartening, and the development of DAA therapies that did
not rely on interferon or ribavirin offered even more hope.
The objective of this review is to evaluate the response of
predominately AA population to the most widely prescribed
DAA therapy to date: ledipasvir—sofosbuvir (Harvoni).

Methods

Two types of data were collected for this review. The first was
from the published literature of AA response in studies using
a combination of ledipasvir—sofosbuvir. Using a search of
PubMed with the terms ledipasvir—sofosbuvir and AA, five
research studies and one meta-analysis review were identi-
fied."®2* Four of the studies utilized the same VA database
and either were updated with additional patients or evaluated
the patient data set in slightly different ways. The data from
two of the published studies are included in this review.'*?

The second set of data came from the medical records of
all patients treated with ledipasvir—sofosbuvir (Harvoni) at
the Wayne State University (WSU) Gastroenterology Practice,

Table | Summary of AA vs Caucasian Response to L/S*

where the majority of patients with Hepatitis C are AA. Data
from the medical records of patients treated from August
2011 to March 2016 were included in an Institutional Review
Board (IRB)-approved study. The Wayne State University
Institutional Review Board operates under United States
Department and Human Services Federal Wide Assurance,
and the identification number is FEA00002460. The IRB
approval number for the study is 111511MP2E. The patient
data were gathered under a waiver of HIPAA Authorization
granted in accordance with the Privacy Rule and justification
provided by the Principal Investigator that the use of data
involved minimal risk and the research could not be performed
without access to PHI for a large number of patients such that
informed consent could not be practically obtained.

Response rate to therapy was calculated as intent to treat,
and sustained viral response was defined as a negative HCV
PCR assay 12 weeks after completion of therapy.

Results

Table 1 presents a summary of the data from the literature
and the WSU study with respect to ledipasvir—sofosbuvir
comparing Caucasian to AA responses.

Study description AA (Number) %SVR Cau (Number) %SVR Study
Pooled Phase 3° N=308 95% N=1641 97% Wilder et al'?
63% Male; 70% Geno |

Naive (58) 99% 12 week Naive (375) 97% 12 week

95% 24 week 99% 24 week
Experienced (37) 94% 12 week Exp (183) 97% 12 week
97% 24 week 99% 24 week

L/S alone (49) 92% L/S alone (277) 100%

L/S + RBV (46) 100% L/S + RBV (281) 99%
VA Study® N=515 90% N=676 94% Backus et al?®
“Real World” 96% Male;100% Geno |
VA “Real World” N=947 92% N=2,827 95% Su et al?!
97% Male; Geno | only

L/S 8 week 96% 93%

(<6 Million)

L/S 12 week 96% 95%
WSU Study® N=129) 97% N=10 100% WsuU
“Real World” 58% Male; 100% Geno |

Naive (n=93) 97% Naive (n=4) 100%

Experienced (n=36) 97% Experienced (n=6) 100%

L/S 8 week 94% L/S 8 week (n=1) 100%

(n=33)

L/S 12 week 100% L/S 12 week 100%

(n=92) (n=9)

Notes: °All patients were treated with L/S without ribivirin, and discontinuation rates were low (1%-6%). *Patients’ treatment duration was consistent with guidelines
with respect to 8, 12, or 24 weeks. “Real world”= patients treated outside of clinical trial. WSU= unpublished data from Wayne State University School of Medicine

Gastroenterology Practice.

Abbreviations: AA, African Americans; Cau, non-Hispanic-white US population; Geno |, genotype |; L/S, ledipasvir—sofosbuvir; SVR, sustained virus response; VA, veteran’s
administration; WSU, Wayne State University; RBV, ribavirin; Exp, patients previously treated for hepatitis C (experienced).
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There were several significant findings in the Phase 3
data pooling study that assessed patients from the three ION
studies. With respect to demographics, the AA population
was slightly older and had higher body mass index and lower
serum alanine aminotransferase at baseline as compared to
non-AA patients. The overall response rates were similar
(95% AA vs 97% Cau). There was also no significant dif-
ference in race with 12 or 24 weeks of treatment. Previously
treated or naive patients did not show a racial difference,
and the addition of ribavirin was not required in either race.

The first VA study (Backus et al?) utilized the VA records
and was thus real world, observational, and retrospective.
Patients were treated for either 8 weeks or 12 weeks based
on guidelines. While the response rate was slightly lower
than the pooled clinical data, the patients in the VA study
were all genotype 1, and the racial differences were minimal.
The major racial difference was that AA were more likely to
discontinue or be noncompliant as compared to non-AA, and
this was reflected in the intent to treat analysis. The VA study
also included a significant number of patients who could be
qualified as having advanced liver, based primarily on the
FIB-4 or APRI values. While not biopsy-proven cirrhotic,
the absolute sustained viral response was 4%—5% lower than
patients without advanced disease. A similar observation
was found for patients with a BMI greater than 30 kg/m? as
compared to those with a BMI <30. The authors suggest that
a 24-week course be considered for patients with advanced
liver disease and those with a BMI >30. In the second VA study
(Su et al*'), the number of patients studied was higher, and
the results were similar with respect to the overall response
rates being similar to the registration clinical trials and the AA
patient response being similar to that for Caucasians. The most
significant difference in response rates was when AA were
compared to Cau patients treated for 8 weeks vs 12 weeks.

In the WSU study, response rates of AA patients were
similar to those reported in the pooled clinical trials and the
VA study. The four patients who failed combination DAA
were instructive and consistent with the literature. One patient
was noncompliant, one stopped early owing to diarrhea, one
had a history of cirrhosis and hepatocellular carcinoma and
had previously failed triple therapy, and the fourth was an AA
patient with HIV, who relapsed after termination of therapy.

With respect to safety, no overall differences were identi-
fied between races in any of the studies.

Discussion

The use of dual DAA, such as Sofosbuvir and Ledipasvir
(Harvoni), has essentially eliminated the racial bias of the
previous interferon-based therapies. This was demonstrated

in a clinical trial setting by a study that pooled the data from
clinical trials to compare 308 AA to 1641 non-AA. This was
also demonstrated in two VA studies combining data from
approximately 124 VA medical centers. While predominately
male, the retrospective studies had significant numbers of
AA patients and confirmed the clinical trial observation in
a “real world” setting. Finally, in a single center study at
the Wayne State University, high real world responses of
AA to dual antivirals were also demonstrated. Thus, both
in clinical trials and in real world treatment studies, high
response rates that were similar between Cau and AA have
been demonstrated. Of note is that the only caveat to treat-
ing AA patients based on the VA and WSU studies is that a
12-week regimen appears to be more effective than an 8-week
treatment protocol, and although not yet in the guidelines
for non-HIV-infected patients, it is clearly in the category of
being a literature-supported recommendation.

Using agents that directly target the HCV replication
and do not rely on host factors as did interferon-based
therapy has been the primary reason that high treatment
rates are seen for both Cau and AA patients with hepatitis
C. Based on these recent studies, it is reasonable to counsel
AA patients that response rates greater than 95% are likely
and that these can be achieved with 8—12 weeks of one pill a
day and with minimal side effects. These success rates also
appear independent of compensated cirrhosis and previous
treatment failure. While response rates are rapid and high,
suggesting that these are powerful antivirals and the side
effects are minimal, compliance remains a key component
of efficacy.
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