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STORIES OF PROGRESS:

HEPATITIS C

Discovery to cure in 25 years

TRANSFORMING LIVES

PRESENT DAY...

TASMEEN AND HEPATITIS C

Tasmeen receives combination therapy over 12 weeks
and is cured of hepatitis C.

THIRTY YEARS AGO... IN THE FUTVRE...

— —>
In 1988, Tasmeen would not have been diagnosed. The Tasmeen hopes hepatitis C will be eliminated through
disease was not fully understood, no treatment options improved diagnosis and access to treatment.

were available, and she could have developed liver
cancer as a result of the virus.

Hepatitis C is a viral, blood-borne disease that progresses slowly over time. If left untreated, it can cause life-
threatening damage to the liver. An estimated 71 million people have chronic hepatitis C infection with almost
400,000 deaths each year.*® The hepatitis C virus (HCV) is the leading cause of liver cancer and the main reason

for liver transplantation.

Prior to the identification of HCV in 1989, so little was known about the virus that it was simply called non-A, non-B hepatitis. Since
identification, effective treatments have been relatively rapidly developed. Compared to the first-ever HCV treatment approved

in 1991, in which a patient faced cure rates of around 6%, drugs today have more than a 95% success rate over short treatment
courses.® That makes HCV the fastest viral disease ever to be identified and cured. It remains the only chronic viral illness that can
be completely cured, allowing millions of people to regain their health and live full and productive lives.

Of those living with HCV, only 20% know that they are infected.** Due to the blood-borne nature of the disease, many of those
infected with HCV have contracted the disease through drug use. They tend to be the hardest to reach with the least access to
care. But injecting drugs is not the only route to infection, and that misperception creates a stigma that keeps people from being
screened. With a cure available, the barriers for eliminating HCV now lie in diagnosing those infected and increasing access to life-
saving treatments.
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KEY MILESTONES
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1989: Biotechnology scientists who partnered with the CDC identified and officially
named the virus hepatitis C. Prior to that, it was associated with blood transfusions,
but was called non-A, non-B hepatitis because the virus could not be identified.*®

1991: The first treatment for hepatitis C was approved by the FDA, an injectable drug
called interferon which provides cure rates of about 6%.°

1998: The FDA approves the first-ever interferon and ribavirin combination treatment
improving cure rates to 29% in patients with certain genotypes.*’

2007: Despite progress, US deaths from hepatitis C surpass those from HIV at almost
5 per 100,000.%® For some, hepatitis C is a short-term illness, but for 70%-85% of those
infected, it becomes a long-term, chronic infection.*®

2010: World Hepatitis Day established by WHO.*°

2011: Direct-acting antivirals (DAAs) approved - called protease inhibitors, combined
with 24-48 weeks of pegylated interferon and ribavirin improve cure rates among
patients with genotype 1 to 70%, (duration 23-48 weeks).*!

2013: The FDA approves new DAAs.*? One regimen produced an overall cure rate of
90% in as little as 12 weeks with greatly reduced side effects. Cure rates now range
between 80-90% in just 12-24 weeks and for some patients (genotypes 2-3).

2013: Rapid point-of-care diagnostic HCV antibody test approved by FDA.

2014: 25 years after discovery, combination therapies approved (sofusbuvir and
ledipasvir) and have treatments of eight to 12 weeks, with a 94-96% cure rate.

2015: 90% of patients with most common form of disease can expect to be cured in as
little as eight weeks with new therapies; compared to cure rates of 41% over 48 weeks
with severe side effects for the same patients just over a decade ago.

2016: Sofosbuvir/velpatasvir developed as the first drug therapy to treat all hepatitis C
genotypes in tablet form.*3

2016: NOhep,** a global movement uniting governments, medical professionals,
patients, and the hepatitis community to eliminate viral hepatitis by 2030 established.

2016: Number of people receiving treatment for hepatitis C rose 33% since 2015, from
approximately one million to 1.5 million people.*

2017: FDA approved a daily combination pill of glecaprevir and pibrentasvir providing
an eight week treatment for all genotypes (1-6).¢

2018: 75 more drugs are in clinical development in the US with elimination a prospect. 4

INNOVATING
AGAINST A
SILENT KILLER

IMAGINE TAKING AN
(NTECTION AND A PILL
THAT MADE YOV FEEL
— EVERY DAY — WORSE
THAN YOV EVER FELT
FROM THE (NFECTION
THAT WAS BEING
TREATED.

Alexea Gaffney-Adams,
MD, infectious disease specialist**’
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Hepatitis C is dubbed ‘the silent killer’ as it typically progresses without symptoms,
often leaving patients unaware they are infected until their condition is very serious.
HCV damages the liver slowly over many years, often moving from inflammation

to scarring (fibrosis) to permanent, irreversible scarring (cirrhosis). As liver damage
increases, symptoms eventually include jaundice, joint pain, fever, fatigue, nausea, and
loss of appetite, among others.*®

Once a patient has cirrhosis, the liver is unable to heal itself, and this condition can
rarely be reversed. For those with end-stage liver disease, treatment is more focused on
preventing further damage in an effort to avoid complications, including liver cancer,
liver transplantation, and premature death. Hepatitis C has also been associated with
other serious conditions, including diabetes, kidney disease, and depression.*?

In 1987, scientists working at Chiron Corporation, later acquired by Novartis, partnered
with the CDC. Using a novel molecular cloning approach, they officially identified and
named the virus hepatitis C in 1989.4%

Screenings to detect HCV in blood supplies were quickly developed, as blood
transfusions were, and remain, the main route of transmission in the developing
world.** This dramatically reduced new infections, along with prevention and infection
control measures designed to curb the spread of HCV. Scientists were also newly able
to estimate the prevalence of HCV, leading to its recognition as a major global health
issue. In some regions today, up to 2% of the population is infected with HCV.*>

Identifying the HCV molecular structure and genetic makeup enabled specific
treatments to be developed. The genetic diversity of the virus, combined with
patients’ weak immune response to infection, ruled out an effective vaccine.*” Instead,
researchers focused on combatting the infection by producing a sustained viral
response to clear it completely from the patients’ blood.

Interferon was the first, and for a time, the only treatment for hepatitis C.* An
interferon is a protein produced by the body’s immune system in response to an
infection. Treatment involved injecting large doses of interferons to help the body
target infected cells for destruction. Side effects were debilitating, and many patients
dropped out of what was a very long course of treatment.

It was also a largely ineffective treatment, with cure rates of about only 6%.%*

Step-by-step, scientists began to understand the virus’ life cycle and how it replicates
itself in people. By 2010, there was considerable interest from the industry, with
multiple drugs in development. And lessons were learned from HIV and the potential of
protease inhibitors to block the virus from replicating.**

While 77 investigational medicines failed in clinical trials over 1998-2014 - they were
either too toxic to the patient, or not effective enough - they laid the groundwork for
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12 approved medicines over the same period.*® In a landmark moment, a new class of
medicines called direct acting antivirals was introduced in 2011. Through experiments
in combination therapy, these medicines today can cure more than 90% of people in
an eight to 12 week regimen, without the debilitating side effects of older treatments.**
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As of 2015, only 7% of the 71 million people with chronic hepatitis C had access to
treatment that cures within three months.** In part, this is due to lack of access to
testing in many parts of the world; the vast majority of those affected by hepatitis C
live in LMICs where testing facilities are not available. Combined with the absence of
symptoms for some 80%, up to 57 million people today are unaware they are living
with the disease.**!

For many of those that are diagnosed, healthcare payers may not cover the cost

of innovative treatment. While characterized by some as initially expensive, these
breakthrough and life-saving treatments are, in fact, both highly cost effective and
transformative for patient lives. They improve quality of life, prevent the development
of liver cancer, and costly and difficult liver transplants.

Comparisons are often drawn between the hepatitis C epidemic and HIV in the late
1990s. Both involve the global spread of an under-diagnosed disease that carries
significant stigma, hardship, and cause life-long illness and death. Industry developed
highly innovative and effective products to radically curb both global epidemics and
transform people’s lives.*? In both cases, rapid development of access pricing and
voluntary licensing initiatives increased access in the developing world, shortly after
launch of the drugs in the developed world. Competition in the market brought about
second and third generation drugs, and delivered both lower prices and newer, more
effective and convenient regimens.*** Moreover, prices paid in developed markets have
provided the economic incentive for the development of new, innovative medicines.
Through recourse to differential pricing, these innovative medicines can be brought to
patients in need in the developing world, while maintaining the economic incentive for
R&D provided by the developed world markets. Tackling the burden of HCV, however,
has been hindered by a lack of large-scale global donor funding to expand treatment,
unlike HIV.

While barriers exist to broad access, particularly in LMICs, where a lack of financing and
awareness has hindered national programs, many countries have succeeded in making
treatment more widely available. Individual companies have implemented initiatives
to enable countries in the developing world to access lower cost DAAs, including
differential pricing and voluntary licensing to generic manufacturers to facilitate scale
up of national treatment programs. In Rwanda, despite facing many challenges as a
low-income country, the government has developed a national treatment program

and is seeing rapid progress.**
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TOWARDS
ELIMINATION
BY 2030

There is widespread support, and optimism, for the WHO commitment to eliminate
viral hepatitis (B and C) by 2030. Collaborative efforts and active policy and pricing
discussions are underway. Multi-stakeholder platforms such as NoHEP, launched

by the World Hepatitis Alliance in 2016, includes civil society and multilateral
organizations to help fill gaps in screening.*** Quick Start - a new program run by
the Clinton Health Access Initiative, Duke Health and AmeriCares with the support of
Bristol-Myers Squibb, Hetero, Mylan and Roche - is looking to cure 25,000 hepatitis
C patients in Africa and Southeast Asia through better access to new drugs. The
Medicines Patent Pool - a UN-backed public health organization working to increase
access to HIV, hepatitis C and tuberculosis treatments in LMICs - is working with
generic partners to speed the development and distribution of new HCV treatments
that can eliminate the virus through a short course of oral therapy in regions with a
high HCV burden.*¢

A primary challenge is identifying those infected. Collaboration is needed across
organizations that work with at-risk individuals, the public health sector, and the R&D-
based biopharmaceutical industry. With hundreds of millions of at risk individuals that
should be screened and tested for HCV infection, future diagnostic approaches that are
affordable, provide results in a single visit, and inform the choice of treatment regimen
will be a huge asset in the fight against HCV.*”

Lastly, despite being a ‘master virus’ for which it was once thought there was no
chance of a vaccine, there are now a number of candidates in development. An
affordable, effective vaccine might just be the most powerful tool for defeating HCV.#®
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