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Curing hepatitis C with pills: a step toward global control
David L. Thomas, MD

Johns Hopkins School of Medicine, Room 437 1830 Monument Street, Baltimore, Maryland
21205, Phone 410-502-6043, Fax 410-614-8488

We are on the eve of a new era in hepatitis C virus (HCV) treatment. For the first two
decades after the virus was discovered, only ribavirin and interferon alfa-related compounds
were approved for HCV treatment, and nearly a decade has passed since the last substantive
upgrade. During the same two-decade interval, 24 new compounds from 6 classes were
approved for treatment of HIV. However, the long wait for new HCV treatments is about to
end. Clinical trials are now underway for multiple compounds from each of at least five
novel classes, and data have already been published or disclosed for medications scheduled
for release in 2011 that suggest sustained response rates may go as high as 75%, even for the
most difficult to treat genotype 1 infections.l: 2 Considering the medications that will follow,
in the foreseeable future it may be possible to cure nearly all those who are treated.

In this issue of the Lancet, Gane et al report the outcome of a series of HCV-infected
persons treated with two new drugs: RG7128 and danoprevir, compounds that directly
inhibit the HCV polymerase and HCV protease, respectively.? All individuals had genotype
1 HCV infection. Some had never been treated before, while others had failed interferon-
based standard of care. Eighty-seven persons were enrolled into one of 7 ‘cohorts’,
randomized to various doses or schedules of study drugs or placebo for 13 days, then
transitioned to peginterferon and ribavirin. The main finding is that persons who received
the higher doses of the two study drugs had an average plasma HCV RNA reduction at 13
days of 5 logyg 1U, a value that was not far from the average starting viral load of 6.4 log
IU/ml. In some individuals, plasma HCV RNA could no longer be detected after 13 days of
two orally-administered compounds. Treatment was well tolerated, and there was no direct
evidence resistant viruses were selected.

Although the study met its primary safety objectives, there are important limitations to early
phase trials. The goal of HCV treatment is to eradicate infection, an end point that is
achieved when HCV RNA cannot be detected in the blood at the end of treatment and 6
months later (referred to as a sustained virologic response or ‘cure’). Because persons in the
present study rolled over to peginterferon and ribavirin after the 13 day trial, the study will
never tell us about the ultimate efficacy of the combined use of the two direct-acting agents.
This limitation could be important if, despite the potent viral suppression of the direct-acting
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compounds, the immunologic effects of interferon and ribavirin ultimately are needed to
cure infection. Likewise, one of the primary safety concerns, the long term risk of viral
resistance with a two-drug, direct-acting regimen, cannot be confidently assessed because
medication use was directly observed in a clinical trial unit, and only limited resistance
testing is presented. So, how does this small study contribute to the rapidly unfolding era of
HCV treatment? The results are an important step toward developing an interferon-sparing
cure for HCV infection, and achieving that goal may indirectly determine the ultimate global
impact of the new medications.

Part of the benefit of interferon-sparing HCV treatment will be overcoming the limited
efficacy and tolerability of interferon alfa. Although nearly everyone cured of HCV
infection has received interferon alfa injections, some individuals cannot tolerate interferon
alfa. In others, HCV infection is ‘resistant’ to the drug’s effect. Even in the carefully-
selected patients screened for phase 3 registration trials, 10-14% stop medications because
of adverse events, and more than half of those with genotype 1 HCV infection fail the
current interferon alfa based standard of care.* ® These interferon “intolerant” or “resistant”
persons are obvious beneficiaries of interferon-sparing HCV therapy. However,
quantitatively, it is possible the much larger impact of efficacious, interferon-sparing HCV
treatment will be to expand HCV testing and treatment initiation.

Only a small fraction of the estimated 170 million persons with chronic hepatitis C infection
know they are infected; far fewer ever start treatment. In the United States, some have
estimated only one-third of those with hepatitis C are aware of their infections, and only a
fraction of those go on to care.® For example, from 2002—-2007, approximately 663,000 of
~4-5 million persons with chronic hepatitis C were treated.” In Europe it is estimated that by
2006 chronic hepatitis C treatment was provided for only 308,000 persons who comprised
no more than 16% of the HCV-infected persons in any single country.® Thus, without
changing the extent to which HCV infection is detected and treatment is started, even 100%
efficacious treatment will not cure many of those infected worldwide. On the other hand, if
interferon-sparing treatment is safer, more effective, and simpler to administer, it may
markedly expand testing, treatment uptake, and treatment efficacy, similar to how
development of highly active antiretroviral therapy led to expanded testing and treatment of
HIV.

We are indeed on the dawn of a new era in the treatment of HCV, and it is worth noting that
this curable infection with no natural nonhuman reservoir can be eliminated from any setting
in which robust testing and treatment can be sustained. What is unclear at this stage is
whether HCV testing and treatment will penetrate to the prisons, drug treatment centers, and
other venues where many HCV infected persons are found and unknowingly harbor the
virus. On May 21, 2010 the World Health Assembly passed a resolution that called for the
World Health Organization to develop a comprehensive approach to control of chronic
hepatitis. This measure and the work published by Gane et al are exciting steps in the right
direction. But, as with HIV testing and treatment, it will take both safe effective medications
and a coordinated, well-resourced response to achieve major global impact.
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A Progress in eradication of chronic hepatitis C from individuals B Progress in eradication of chronic hepatitis C from the world if HCV
treatment initiation does not improve
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Figure 1.
Schematic representation of low global impact of improving HCV treatment efficacy

without expanding HCV testing and treatment initiation.

A=overall sustained virological response rates (SVR) possible with major developments in
HCV treatment and projections of 90% SVR with new drugs.

B=population impact calculated by multiplying efficacy figures from A by estimate of
percent of individuals worldwide who have started HCV treatment.

2001 shown because pegylated interferon alfa and ribavirin were first approved then
(peginterferon alfa 2a approved in 2002), the latest upgrade in HCV treatment
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