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Campaigners in India have been calling for access to cheap hepatitis C treatments.

PUBLIG HEALTH

Hepatit

Cdrugs

not reaching poor

Treatment guidelines for virus highlight challenge of paying
for expensive drugs in low-income countries.

BY EWEN CALLAWAY

r I Vhe publication last week of the first treat-
ment guidelines for hepatitis C virus
(HCV), and the advent of drugs that can

cure most infections of the virus, have left pub-

lic-health researchers with a touch of déja vu.
Three decades after wrestling to lower the
cost of AIDS drugs (prices fell from about

US$10,000 per patient per year in the 1990s to

less than $100 in the mid-2000s), they are once

again asking how expensive life-saving medi-

cines can be made affordable for patients.
“We've been here before,” says Stefan Wiktor,

head of the global hepatitis programme at the

World Health Organization (WHO) in Geneva,

Switzerland, and lead author of the guidelines

(see go.nature.com/bwhguw). And a similar
success could follow, adds Andrew Hill, a phar-
macologist at the University of Liverpool, UK,
“if there’s the political will to do it”.

Discovered in 1989, HCV infects an esti-
mated 185 million people worldwide, more than
80% of whom live in low- and middle-income
countries (see ‘Viral load’). Around 15% of
Egypt’s population, for example, is infected.
The blood-borne virus is a leading cause of liver
cancer and cirrhosis.

Most of these HCV cases had been ignored,
mainly because available treatments did not
work well and were relatively expensive. The
combination of an antiviral drug, ribavirin, and
an immune-system modulator called interferon
cures less than 50% of patients after a year, while
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causing fatigue, nausea and even depression.

But that is now set to change. First, a new
breed of HCV medicine that directly attacks the
virus — approved by US and European regu-
lators in 2011 — pushed cure rates to around
75%, although it did not fully eliminate the
need for the ribavirin-interferon therapy. And
in recent months, regulators have approved two
drugs that can cure most HCV infections after
three months and do not require interferon in
many cases.

But the pricing of these new drugs has raised
eyebrows even in Western countries, where
private health insurers and public health-
care systems tend to bear the costs of drugs.
Sofosbuvir, made by Gilead Sciences in Foster
City, California, debuted last December at
$1,000 a pill — $84,000 for a 12-week course.
And Janssen Pharmaceuticals, based in Beerse,
Belgium, has priced its simeprevir at $66,000 for
the same treatment period. Those prices are a
non-starter for low- and middle-income coun-
tries. But it is not clear how the price will fall to a
level that such countries can afford, says Wiktor.

Antiretroviral drugs that keep HIV in check
reached less-wealthy countries only after pres-
sure from non-governmental agencies, academ-
ics and patients. Generic-drug manufacturers
showed that they could make the medicines
cheaply, and funders such as the Global Fund to
Fight AIDS, Tuberculosis and Malaria stepped
in to pay for them. Some countries, such as
Brazil and Thailand, even issued ‘compulsory
licences” to manufacture generic versions of
HIV drugs, effectively ignoring patents.

These options will be open to HCV drugs,
says Wiktor. “Competition and generic produc-
tion really are the keys to reductions in prices”

In March, Gilead announced a deal with
Egypt to provide sofosbuvir at $900 for a
12-week course. “I think it’s an excellent first
step, but it’s only a first step,” says Hill. He adds
that treating every case of HCV in Egypt would
far outstrip the country’s annual health-care
budget of around $4.5 billion.

Gregg Alton, executive vice-president of cor-
porate and medical affairs at Gilead, says that the
company is in negotiations with several Indian
manufacturers to produce a generic version of
sofosbuvir. But, according to a report from the
Paris-based charity Médicins du Monde, the
generic drug would be available to 60 mostly
low-income countries, and not to many mid-
dle-income countries with high HCV burdens.
Meanwhile, the Initiative for Medicines, »
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> Access & Knowledge, a non-profit group in
New York, has filed a lawsuit with India’s patent
office seeking to prevent Gilead from receiving
a patent for sofosbuvir.

Cheap generic HCV drugs are within reach.
In an analysis published in February in Clinical
Infectious Diseases, Hill and his team compared
the cost of producing generic HIV medicines
and applied this analysis to the potential cost
of HCV drugs (A. Hill et al. Clin. Infect. Dis.
58,928-936;2014). They estimate that generic-
drug manufacturers should be able to produce
the pills at $100-250 for a 12-week course. But
even at those prices generic manufacturers
won't manufacture HCV medicines until there
is large demand, Hill says.

Major donors have not yet signalled their
intention to pay for the drugs. Geneva-based
UNITAID welcomed the new WHO guide-
lines, but noted that access to drugs will depend
on the development of cheap diagnostics. “It’s
possible it’s really going to be up to the coun-
tries to fund their own programmes, which is
really going to be alimiting factor,” says Wiktor.

Jennifer Cohn, medical director of the drug-
access programme for the charity Médecins Sans
Frontiéres in Geneva, notes that middle-income
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mainly on low- and middle-income 4
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countries face the highest hurdles. Increasingly,
international donors are withdrawing support
from these countries, and drug makers such
as Gilead are likely to see them as untapped
markets for their products and thus exclude
them from generic licensing deals.

Cohn says that these countries should
consider compulsory licensing, just as some
countries did for HIV drugs. This practice is
sanctioned by the World Trade Organization in

certain cases — for example, to ensure afford-
able medicine prices — to protect public health.

But cost is not the only barrier. Most coun-
tries health systems are not equipped to widely
diagnose the disease or deliver the drugs.
Wiktor says that it will be a missed opportunity
if the global health community does not work
out how to get the drugs to patients. “People are
dying from liver cancer, from cirrhosis,” he says,
“and these deaths can be prevented.” m

SOURCE: K. M. HANAFIAH ET AL. HEPATOLOGY 57, 1333-1342 (2013)
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Sperm RNA carries
marks of trauma

Stress alters the expression of small RNAs in male mice and
leads to depressive behaviours in later generations.

BY VIRGINIA HUGHES

r I ~Nrauma is insidious. It not only increases
a person’s risk for psychiatric disorders,
but can also spill over into the next gen-

eration. People who were traumatized during

the Khmer Rouge genocide in Cambodia
tended to have children with depression and
anxiety, for example, and children of Austral-
ian veterans of the Vietnam War have higher

rates of suicide than the general population.
Trauma’s impact comes partly from social
factors, such as its influence on how par-
ents interact with their children. But stress
also leaves ‘epigenetic marks’ — chemical
changes that affect how DNA is expressed
without altering its sequence. A study pub-
lished this week in Nature Neuroscience finds
that stress in early life alters the production
of small RNAs, called microRNAs, in the

sperm of mice (K. Gapp et al. Nature Neurosci.
http://dx.doi.org/10.1038/nn.3695; 2014). The
mice show depressive behaviours that persist
in their progeny, which also show glitches in
metabolism.

The study is notable for showing that sperm
responds to the environment, says Stephen
Krawetz, a geneticist at Wayne State University
School of Medicine in Detroit, Michigan, who
studies microRNAs in human sperm. (He was
not involved in the latest study.) “Dad is having
amuch larger role in the whole process, rather
than just delivering his genome and being done
with it,” he says. He adds that this is one of a
growing number of studies to show that subtle
changes in sperm microRNAs “set the stage for
a huge plethora of other effects”.

In the new study, Isabelle Mansuy, a
neuroscientist at the University of Zurich,
Switzerland, and her colleagues periodically
separated mother mice from their young pups
and exposed the mothers to stressful situa-
tions — either by placing them in cold water or
physically restraining them. These separations
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