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The 2009 Brussels | / Sitges Il meeting builtthen success of two previous meetings focusing on access to HCV experimental drugs for
HIV/HCV coinfected people, and development of a research agenda to facilitate the process. Sitges | and Il, held in Z00g, ame
instrumental in advancing HCV dragvelopment in ceanfected people. EMEA issued guidelines and recommendations, for HCV drug
development including pr@pproval studies in HIV dofected people. Although FDA has not formally issued recommendations, they also
support preapproval studiesn HIV/HCV coinfected people. Community members contributed to these guidelines.

Some companies also initiated clinical trials iArdected people, while others began consulting with the community to discuss their HCV early
drug development programs fé#lV/HCV canfected people.

The Brussels | / Sitges Il meeting continued this momentum. The objectives were to promote-stakahblder discussion on how to move
HCYV research and clinical trial design forward for HIV/HCV coinfected people.

The meetig was attended by approximately 50 participants:

e European and US Community Advocates from EATG, TAG, NATAP, Project Inform, HACA, ELPA, and the World Hepatitis Alliance
e Regulatory agencies (FDA and EMEA)

o Pharmaceutical companies (Abbott, Boehringyggelreim, BMS, Gilead, MSD, Roche, Sche?ioggh, Tibotec)

e Clinicians and Researchers, who are specialists in HIV and HCV treatment and clinical research

www.eatg.org



The morning session was centred around the following presentations:

e Dr Filip Josephsoffrom EMEA presente the EMEA/CHMP guidelines on the clinical evaluation of DAA intended for treatment of
chronic hepatitis C.

o Dr Kimberly Strubldrom FDA presented the FDA perspectives on clinical trial design for new HCV products.

e Jules Levirirom NATAP presented on BaAccess Programs for HCV drugs

e 5NJ { 0 SLIKI yFSNP YK SIgKS ASSS LI NIIYSYy G 2F +ANRE23@8 2F (GKS 1 SLIAGEE | SYyNR
HCV Drugs & its clinical Implications.

Then, the afternoon session featured a dynamic mtaible of experts to discuss design of clinical trials for experimental HCV drugs in HIV/HCV
coinfected people.

Roundtable participants:

« Dr.Bernard Hirschad 5 A @A aA2y RSa alflRASAE AYyFSOGASdzaSas ! yAduS LI k{L5! |
e Dr. JuergerRockstroh(Department of Internal Medicine |, Bonn University, Bonn, Germany)

o Dr. Massimo Puot{Department of Infectious Diseases, University of Brescia, Italy)

e« Dr.JosepMallolag LY FSOGA2dza 5AaSlasSa {SNBPAOST 1 2aLIAdrt /fNYyAOZ . I NOSTt 2

Followingthe roundtable, each pharmaceutical company attending the meeting was given the opportunity to comment on the discussions tha
had arisen during the day, and describe their plans for including HIV/HCV coinfected populations in their clinical tredshigpatitis C

drugs. Finally the meeting ended with a very moving speech from Joan Tallada, EATG, calling for a strestgkeluttider response to
accelerate development of safe and effective HCV drugs for HIV/HCV coinfected population.

Following theworkshop, theCommunity reached consensus on specific climgeedstions (populations, inclusion criteritials desigin The
Communityconsensu€ls presentedat the end of the report.

www.eatg.org
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Clinical Trials Design: Expe rimental HCV Drugs for HIV/HCV
Coinfected People

EATG Third International WorkshBpussels | / Sitges I

November19™ -22" 2009 Brussels

INTRODUCTION

Since the introduction of Highly Active ARetroviral Therapy HCV ismost frequently acquired through injecting drug use.
(HAART) in the 1990s, people withV are living longer. But many  However it is now increasingly sexually transmitted among HIV
HI\tinfected people are canfected with hepatitis C virus (HCV), positive men (Euro Surveill. 2009; vol 14(47), pl9421yith
which often does not cause disease until many years after prevalence increasing at alarming ratesome cities.
infection. As a result of HAART, peopleirdected with both HIV
and HCV are now living long entutp develop hepatitis. The current standard of caréor HCVis weekly injections of
pegylated (longer haliife) interferon plus daily oral doses of the
HIV increases the risk and accelerates the rate of liver damage from antiviral drug ribavirin (Peg+RBV). The duration of treatment varies
HCV. Endtage liver disease from HCV is now a leading cause of depending on HCV genotype, viral loaddadlV status. In some
non-AIDS related death among HiiMected people in the United cases, HCV treatment can permanently eradicate the virus. This is
States and Western Europe (Weberagt Arch Intern Med 2006). called sustained virological response (SVR), defined as no virus

www.eatg.org



being detected in the blood six months after completion of
treatment.

But Peg+RBYave many side effets, makingit difficult for many
people to tolerate Advances in understanding the HCV lifecycle
have now led to a wave of new drug development. There are
several dozen promising new direatting antivirals (DAAs) for HCV
in clinical trials, and more ipreclinical development.

These ew HCV drugsvill be tested first in people infected with
HCV alone. People 4ofected with HIV and HCV present a more
complicated picture for clinical trials, as they are usually on many
other medications as well, and hawarious degrees of immune
and liver impairment, complicating the interpretation of trial
results.

Currently an estimated ten per cent of people with HCV also have
HIV. The canfected community is concerned that new HCV drugs
may be brought to market whout trials being done among €o
infected people who desperately need them. Without such trials,
co-infected people and their doctors will use the drugs anyway, but

www.eatg.org

with little scientific information about how this may affect the
LI GASY (G Q& telactwith HIVdruadms 2 NJ Ay

The HCV/HIV emfected community has been meeting with the
pharmaceutical industry, and the regulatory agencies that approve
clinical trials, to resolve these concerns. In 2007, at a meeting in the
Spanish town of Sitges, they agtethat ceinfected trials would
begin once doses were established by lasgale, or Phase 2, trials

in HCV monenfected people. That meeting was followed by
another one in Sitges in 2008.

Now many HCV drugs are in Phase 2 and even Phase 3Giials.

the flurry of new HCV drug developmerdnd to continue the
landmark work of the Sitges meetings, the community arranged a
meeting with stakeholders in Brussels on 19 and 20 November
2009, to discuss clinical trial design and early access programs. The
first day the community met to form a consensus position on
outstanding issues. The following day it met with researchers,
clinicians, companies and regulators from Europe and the US. This
report summarises the presentations and the discussions.



SESSIONNE: VIEWS FROM REGULATORY AGENCIES

prolonged reduction of viral levels to below the detectable level
(called sustained viral response, SVR) on this treatnigm fewer

than half of patients with genotypes 1 and 4 do so even after 48
weeks, and the percentage of HCV/HI\tidected people who
achieve SVR is even lower. Many patients cannot tolerate Peg+RBV.
Antiviral drugs select for drug resistance; HIV -a@tiovirals (ARVS)
demonstrated this. The EMEA guidance is chiefly aimed at
preventing resistance to HCV DAAs.

In early trials to ascertain the correct drug dosage, some patients
will get insufficient drug to wipe out HCV, which is when viruses
that resst the drug are most likely to multiply. So EMEA guidelines

Filip J.osephS(.)n call for Phase 2 dosselecting studies to be done with DAAs
Swefj'.Sh Medical Products Agency, on behalf of the European combined with Peg+RBYV, in people where resistance will do the
Medicines Agency, EN least harm, treatmennaive or relapsed patients without advanced

fibrosis or ceinfection. Although these are not the sickest patients

Josephson discussed the EMEA guidance on clinical trials of iy the most urgent need, clinical development for them should
directly-acting antivirals (DAAs). The current stardaf care for be unduly postponed.

HCV is pegylated interferon plus ribavirin (Peg+RBV). Around 80

percent of patients with HCV genotypes 2 and 3 achieve a
10
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But before starting therapy in patients who respond poorly to nucleoside analogues (polymerase inhibitors) may give unexpected

Peg+RBV, EMEA wants a DAA to show it camir@itlevels in less safety and efftacy problems. As there are drugs in this class for

vulnerable patients. It should have cut viral loads to undetectable HIV, and in development for HCV, these data should be available

levels by 4 weeks (called rapid virological response or RVR); or havewhen DAAs are approved for-aafected people.

cut them to undetectable levels, or by more than two logs (on the

order of a hundreefold), within the first 12 weeks of treatment Phase 3 trials, the basis of marketing applications, must

(called early virological response, EVR). Patients must stop if there demonstrate better efficacy or logr treatment duration compared

is no EVR. to Peg+RBV alone. Treatment duration cannot be cut at the
expense of reduced efficacy.

If dose selection (Phase 2) trials show a DAA plus Peg+RBV causes

RVR or EVR, studies can begin in more vulnerable populations, Two randomised trials adding a DAA to Peg+RBV are already

subject to similar stopping rules. Studies of two DAAs in underway. Treatment naive patients and people who have not

combination, with no Peg+RBYV, can begin before these trials are responded to PegfN should be treated as separate populations,

fully underway. although people who responded to Peg+RBV, but relajdesr
treatment completion24, might be enrolled in either group, with

Vulnerable populations include: patients with advanced fibrosis and data treated separately.

cirrhosis who canot tolerate Peg+RBV; nemesponders to

Peg+RBV; cinfected patients; liver transplant patients; in future,  Studies will first be done with genotype 1, and in a cfenf EMEA

patients who have failed treatment with another DAA and policy, genotype 4 if the DAA shows promise there, with data kept

Peg+RBV; and patients with genotype 2, 3 or 4 if the DAA is separate. Once a DAA is approved, it will become another basis for

applicable. comparative trials of new drugs, besides Peg+RBV.

We need drug interaction studies for the DAAs with methaglon Clinical trials will aim for SVR by week 24, with persigtenc

antidepressants and oral contraceptives, and for-irdected monitored after licensing. Patients who do not achieve SVR should

patients, ARVs. DAA dosages may need to be changed for co be monitored for a year for drug resistance, and to find out

treatment. ARV development showed combining different whether resistant strains of HCV that emerge during treatment
11
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persist afterwards (called archiving). Safety studies will irclud
resistance; pharmacokinetics in people with impaired liver function;
whether side effects of DAA and Peg+RBV are synergistic; and other
predicted toxicities, such as mitochondrial poisoning by
nucleosides.

So far EMEA has focused on trials combinibgAd and Peg+RBV. It

is not yet clear how to design trials of two DAAs without Peg+RBV.
These must take account of possible cross resistance between
DAAs, and resistance to more than one class of drugs in patients
failing therapy. There must first be drugteéraction studies, doses

DAA if there ee drug interactions, to confirm efficacy and see
whether EVR or RVR predict SVR.

In principle these studies can stop once EVR and safety data are
available, but they may be delayed by the need for drug interaction
studies. Transplant patients and chidr will also need separate
singlearm trials, but not before licensing.

The EMEA guidelines will be updated as the field evolves. They
must strike a balance between protecting the most vulnerable from

should be optimised based on RVR and EVR, and trials should startnon-optimal drug regimens, and not hindering drug d®pment

in treatmentnaive people without advanced fibrosis.

EMEA wants trials in eofected patients, because of high rates of
liver failure and low rates of response tBeg+RBV in that
population. There must be drudrug interaction trials first,
including ARVs, with particular attention to nucleosides, which may
have complex pharmacokinetics.

If a DAA is superior to existing treatment in menéected people,
randomisel trials in ceinfected people will not be required for
licensing. Single arm trials of the DAA and Peg+RBV (conducted
without control groups on Peg+RBV alone) will be needed to
address safety issues, to confirm adequate drug exposure to the

12
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gender, race, age and body weight. FDA wants patients with
compensated cirrhosis (who still have liver ¢tion) to take part in
Phase 2 and 3 trials, as well as people with the most urgent need if
the necessary data is first obtained.

ﬁ U.S. Food and Drug Administration www.fda.gov
Protecting and Promoting Public Health

Bridging Discovery to Approval

Early Phase Clinical

Development
First in mal Phaﬁs: dizngose
. Non
K|mberV StrUble clinical Phase 3
Division of Antiviral Products, US Food and Drug Administration l
(FDA).
Animal || Single Proof of Initial E .

_ o o Virology || Multiple || concept- || Dose e ) Eeth

The talkis not the official view of the FDA, but current thinking on 10%09Y || dose || Monotherapy || Finding il prons

clinical trial design. klike EMEA, the FDA does not have guidelines
for HCV drug testing, but hopes to publish draft guidance soon,
after a public meeting to get comments.

Trials proceed from proedf-concept (basic efficacy) to dose They will begin with trials of the DAA alone for up to three days, to
finding, Phase 2. FDA expects these to ibdgi treatmentnaive minimise resistance. These will observe pharmacetigs, safety,
patients, followed by the treatmengxperienced, but it can make  the decay of HCV RNA, and emergence of resistance.
caseby-case exceptions. They should include representation for

13
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Then two of the most active doses will be chosen, and willebe
given to each of two randomighosen groups of treatmertaive
patients along with Peg+RBV. They will be compared to @nath
Pe+RBV alone, for 48 weeks wiidn 24 week followup to
determine SVRersistence If there is sufficientesponse by week

12, further Phase 2 trials can be launched immediately in both

treatment-naive and experienced people.

Dose Finding

Bridge proof-of-concept phase to phase 2 dose finding trials

Conduct pilot study in treatment-naive

i

Choose most ‘ 48-week Treatment period | | fiﬁ:;il‘:) }‘SVR Determination

active doses

monotherapy

trial(s), viral

decay, ’ PEG-IFN + RBV + Dose B ‘

resistance, PK

safety and ' PEG-IFN'#+ RBV l

modeling data T Based on Week 12

— > Canuse Week 12 on- data simultaneous

treatment data to design |:> Phase 2 trials in naive
Phase 2 dose finding in and experienced
larger population possible

www.eatg.org
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Animal experiments wihelp find the optimal duration of therapy.

It is a misconception that the FDA wantgl®y trials in humans,
then 2week, 4week, 12week and only then 48veek trials. The
intermediate trials are done only when there is not enough animal
data to supportdnger trials. FDA wants companies to have enough
animal data to do initial trials that are as long as possible, unless
the side effects outweigh the benéfiThe duration of therapy must
balance the risk of insufficient response and relapse on shorter
treatments, with the risk of resistance and toxicity on longer ones.

In trials randomising patients to Peg+RBV alone or with different
doses DAA, RVR and EVR should be monitored with stopping rules
as appropriate. If people achieve EVR (viral reduction byeEks),

they might be randomly assigned to continue the full 48 weeks, or
only 24 weeks If people have not responded by this point they may
continue, or be stopped, which may be especially prudent in those
on Peg+RBV alone. SVR data at 24 weeks wiliebded from
Phase 2 trials to ensure effects are lasting, and to calculate sample
sizes for Phase 3 trials.



Alternative Strategies

| PEGIFN:RBV |

| PEG-FN+RBV +DoseB |

Check Week
12 extended l Yes >
J\ RVR status

Check Week [ ]
—/

Randomize
patients

Re-randomize to
continue total treatment
through:

4 RVR

status
NO )

Competitive pressure notwithstanding, cutting corners on earlier
trials may harm overall drug development if unexpected problems
arise. These add even require starting over. There are many
strategies for Phase 2 and 3 trials: different doses, duration -iead

Continue treatment until
Week 48 or Discontinue

determine whether subsequent detection of HCV is relapse er re
infection, and evaluate liver health.

Use of two or more DAs without Peg+RBYV is strongly encouraged,
to benefit include norresponders to Peg+RBV, people who cannot
take Peg+RBV due to decompensated liver disease, severe anaemia
or intolerance, transplant and decompensated cirrhosis patients,
and others who respad poorly to Peg+RBYV, including people of
African descent and the HCV/HI\tiagected.

The two DAAs should ideally have different mechanisms of action,
and there should be preliminary data on each agent separately, and
on combined antiviral activity in dure and in animals, viral
resistance and cros®sistance. The FDA needs at least three
months of animal data on each agent separately, but not in
combination, to support a threenonth combined study in humans.

A longer combined study requires data fagiolh agent separately,
for six months in nomodents, and nine months in rodents. This is a
change: in the past combined trials were required in animals before
they were done in humans, but these provide no more useful

on Peg+RBV, etc. Strategies may differ for different drug classes. information than separate trials. ThEDA also needs artiCV
FDA is open to alternative designs. Once the first DAA is approved, activity and safety data in humans before approving trials, as well
future trials will compare new drugs to it. Subjects who achieve SVR @s drugdrug interaction studies if interactions are possible.

must be followed for at least 3 years to ensure durable response,

15
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Two or more DAAs might be given for less than two weeks to co-infected people taking the drug for the entire length of
treatment-naive patients followed by 248 weeks of Peg+RBV. recommended treatment, and some efficacy data. Labelling will
Longer durations with or without interferon and/or RBV in  describe efficacy and drug interactions in tteinfected.
treatment-naive or experienced people should be accompanied by
HCV viral load monitoring and stopping rules if there is little To expand the approved use of a DAA terdected people, a trial
response. Combined therapy before liver transplashould be must include at least 300 people. It can be a siagla trial
tested for prevention of infection of the transplanted liver. without a control group on Peg+RBYV alone, if the DAA has proven
effective compared to Peg+RBV in mantected people. End
Trials need to show that each agent contributes. Modified factorial points should include SVR at 24 weeks after treatment ends, safety
designs might include Peg+RBV alone, with each of two DAAs, andincluding any loss of ARV efficacy, progression of liver disease,
with both of them, to tease out what each drumpntributes. Pilot transplant and death. In people with decompensated cirrhosis,
studies should evaluate drug and dose combinations in different multiple DAAs will be needed, and singlen trids will be accepted
patient populations with or without Peg+RBYV, with early decisions to support approval of the drug for that indication.
to continue or expand the trial numbers depending on response.
Early access programmes for DAAs as Investigational New Drugs
Data on DAA drudrug interactions, and prmacokinetics in should be done early in development, but will depend on company
patients with hepatic impairment, are needed early in order to sponsorship. FDA cannot mandate them, but approvesheftt if
study patients with liver transplant, decompensated cirrhosis, or there is enough data to establish a reasonably safe and effective
HCV/HIV canfection. Studies in people with reduced liver function dose. These should start after Phase 3 trials are enrolled, so
must show whether doses of DAAs need baege, and can help in enrolment for early access will not compete with enrolment for the
extending trials to transplant patients. This allows patients with trial. Even earlier access may be possible for iddals or groups
hepatic impairment to enrol in Phase 2 and 3 trials. of 100 patients or less. The FDA is open to different ideas for
providing access.
The FDA strongly encourages companies to include data from trials
in coinfected people in New Drug Applicationkhis should include The FDA has a hepatitis listserv on safety and regulatory issues in
drug-drug interaction with the most common ARVSs, safety data for hepatitis A, B and C, including product approvals, labelling changes,
16

www.eatg.org



safety warnings, ah notices of upcoming meetings and proposed
regulatory changes. Go teww.fda.govand type hepatitis in the
onsite search engine.

Discussion

Community members asked how the regulatory agencies will
promote ealy access programmes for investigational drugs in
populations with unmet needs. Apart from (as one put it) shaming
companies into it, the agency representatives said they ask
companies to expand access at each phase of development,
provided they have enagh information to keep from doing more
harm than good. Patients, especially a@sponders to Peg+RBV
and those with greatest need, must take two or more drugs to
avoid the mistakes that were made with ARVs, when patients took
two drugs but only one was fefctive (functional monotherapy),

Community members noted that hearings must happen soon,
because companies are planning their clinical trials now, and similar
hearings in 1994 were crucial for early access to ARVS.

What would be a robust enough responseDdA in moneanfected
people to warrant a singlarmed trial in the canfected?
Josephson said the 90 per cent increase in response seen to
telaprevir and boceprevirin Phase 2b trials is certainly enough.
Struble said FDA would want to see improved rateSVR balanced
with toxicity. Combined trials of two or more DAAs without

and it rapidly selected for resistant virus. EMEA, like FDA, cannot Peg+RBV can start once trials of the DAAs with Peg+RBV have

require companies to back early access programmes, but
encourages the studies of drug interactions and correct dosing in
co-infected people required to mvide such access.

The FDA is required to hold a public hearing of all stakeholders
before allowing early access, and the meeting must be announced

demonstrated RVR and EVR, but need not await SVRinkected

trial can start while a larger Phase 2 trial in the maniected is

still underway, as long as drug interaction and des&ction
studies have been done, but it may be hard to design without some
data on SVR.

in the US Federal Register 60 days beforehand to allow comment. It The FDA cinfected trial requires 300 patients because safety

is possible but far from certain thatihwill happen in early 2010.
17
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http://www.fda.gov/

expand an indication, in this case from metw co-infected, so 300
is a benchmark; more may be needed depending on results.

Community members asked about substitutes for liver biopsy in
assessing trial participants. EMEA accejus-invasive alternatives

if the company can show it gives the information required. A-non
invasive test might be enough to exclude patients with severe
cirrhosis from a trial, for example, while biopsy may still be needed
to evaluate changes among cirrhotpatients during a study. The
FDA does not accept neanvasive tests. Companies may collect
validating data, but FDA now requires biopsy three years or less
before trial enrolment. It is not required for-@ay trials, but it helps

in evaluating safety.

Community members said they wanted as many drug interaction
studies as possible to be done before drug approval, including
opiate substitutes, as 70 per cent of-tdected people use or have
used illegal drugs. DAA interactions with methadone and heroin
must be studied or trials will exclude many-icdected. It was
noted that people on maintenance already have good compliance.
Regulators agreed interaction studies were needed, but patients on
methamphetamine or cocaine pose problems as these drugs share
metabolic pathways with DAASs.

How should trials include people with decompensated cirrhosis, or
transplant patients? Will there be additional trials for people with
18
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specific problems? Agency representatives felt information on such
groups would be valuableand that people with decompensated
cirrhosis who cannot tolerate Peg+RBYV should be included in trials
of combined DAAs, but the details have not yet been discussed.

Will early ceinfected trials include people on ARVs, and if not,
when will they? Some RVs should have minimal interaction with
DAAs, so maybe trials could begin without waiting for all the
interaction studies. Josephson said he would bring this up in
discussions at EMEA. ARVs have shown many unexpected
interactions, but EMEA will not demanuteraction studies for all
ARVs before allowing studies in-icbected people- although they
might initially be limited to people only on certain ARVS.

Community members noted that the situation for -cdected
people is more complex than when ARVs avbeing developed, so
the way people were given expanded access then may not apply
now. More vulnerable patients and their doctors should be able to
discuss early access with the regulatory agencies once data
emerges in trials with less vulnerable patients

Must trials with ceinfected people use the same dosages as mono
infected trials? FDA was open to different doses. Some expressed
concerns that adverse events in-tdected people, and those with
other comorbidities, might derail druglevelopment,but Struble



noted that FDA has broad experience of early access from ARV
development, and events would be viewed in individual context.

Erythropoiesisstimulating agents are used to counter the anaemia
causedby treatment. Their effect orachieving SVR wit DAAs
should be evaluated in a prospective trial.

The community noted that in the next few years many moand
co-infected people will die, while trials took years. Many should be
given a chance sooner. The regulatory representatives said trials of
combined DAAs without Peg+RBV would be needed as early as
possible in such patients. But giving people with decompensated
cirrhosis two DAAs required interaction and pharmacokinetic
studies in people with liver damage, so patients would not be
massively underor overdosed, doing more harm than good.
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SESSION TWEARLY ACCESS PROGRAMS

AND VIEWS FROM THE COMMUNITY

Jules Levig NATAP

Community members suggested a small task force of people from
the regulatory agencies, companies atfte patient community
might be formed to track fasthanging developments and facilitate

however, has set up a small committee to tadkth individual
companies about their HCV drug development in both mand
coinfection. Every company present committed to meet the
committee in early 2010. European community members said they
would put together a group like the US task force, and hajoeglet
doctors and researchers on board as well. Community members
also discussed forming a combined-BEX8&opean group.

[ SOGAY alAR KS
lifesaving drugs for HCV and wanted them to work with the
community to alance safety, efficacy, profits and access.

Early access is harder for-odected people than it was for ARVSs:
people vary more, in extent of liver damage, and risks of
decompensation and drug resistance. How do we design early
access in different pat populations while protecting companies?
Regulators must be flexible in balancing safety, access and
development, and not throw a drug out for every small safety issue.
We need to discuss open label studies where doctors collect data

compassionate use, but Jules Levin of NATAP felt legal andwhile allowing east access.

commercial impediments made this impossible. The US community,
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If people are about to die they might not care if they become

discuss how to pay for care programmes, including care of side

resistant to one class of drugs. There is a risk of drug resistance if effects, psychiatric if needed.

LIS2LX S 2y tS3aIbw. + L)X dza | 51!
could be tested with a Peg+RBV laadirst. There are potential
interactions between protease inhibitors for HCV and HIV. Early
pharmacokinetic studies will accelerate everything.

When we have three different drug regimens, in industrialised
countries nearly 100 per cent of patients will be curddying up
the market for companies, Levin felt. But there are infected people

R2y Qi

/ 2YLI} ye

NBalLl2yR (2 tS3Ibw. £+ odzi GKAaA
Companies may not do interaction studies or clinical trials of their
drugs with those of other companies. What if the best drugsvo

classes belong to two companies: will they do joint trials? Will early
access programmes allow combinations across company lines?

NELINBaSyidlGA@Sa alAR ¢2N]

2y Y2tSOdz S& Aa ay2i K2g lagt8 R2 0

elsewhere. What will keep companies in the HCV field? In the US years there have been collaborative studies between companies

YIye 1L+ aSNBAOSAE I|NB LI AR
happen for HCV. Who provides patient assistance, pagrc
evaluationsand therapiedor the nonrinsured in countries without
public health care? There will be demand for global access to the
drugs. Who will pay?

Tracy Swan of the Treatment Action Group noted that in the US,
government AIDS programmesvg away Peg+RBV, but few get

I 00Saa o0SOlFdzaS GKSé& OFyQd 3Si
the sick leave and child care needed to complete 48 weeks of
therapy. A compargponsored trial might not show the way out of
this situation. The community sluld meet with companies to
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F2NIOOBR A A2 ASKNY YEEULE (0 6 dzli a G KFIASt RZY Q02 Y

Y2t SOdzZ Sad LT 2yS O2YLI yeQa RNMHza C
Fy20KSNJ O2YLJI yeQa RNHAI (KSNB g2 dz
ButwS OF y Qi R2 UGNAIf&a O2Y0AYyAy3d (o:
Of raasSa AYYSRAIFIGStex Fa 6S 62y Qi 1

Phase 2 and 3 trials are done, and by then the drugs will already be

close to approval. So how soon will regulators allow mixind a

makclirg Nds with 220R¥&s2 Or will dids tbe dp@rdverl onlyyin the2 4 S &
combinations in which they underwent Phase 3 trials? Mixing and
matching might happen faster with early access programmes.



SESSION THREE: CURRENT RESERRESISTANCE

But SVR is not achieved about half of cases with genotype 1 and
a fifth with genotypes 2 and 3. Intrinsic resistance to interferon
affects mainly the early response to treatment; ribaviprevents
later relapse. But failure of this treatment is not due to selection for
strains resistant to interferon or RBV.

DAAs, however, do select for such strains, in which mutations alter

the drug target on the virus and stop the drug binding. Lik&HAIA

GANHza S&s 1/ + SEAAIALISOA XS 02RI a0
mutants. All the singkpoint mutants and 10 per cent of the double

mutants that resist DAAs already exist in small numbers in all
patients, and are selected for by treatment. Breakthgb, in which

HCV levels rebound after an initial drop, occurs as the -drug
Stephare Chevaliez resistant mutants multiply and replace the drsgnsitive wildtype
+ANRE23Aa0§ | SLIAGEE | SYNR a2y R2vMIB. t I NA&a>X CNIyOSo

'yYEA1S 1.+ FYR 1L+ 1/ + R2SayQid AyaS3aINIXrasS 4sAGK GKS 3ISy2YS:
meaning it is curable. If Peg+RBWM the amount of virus in the
blood to undetectable levels for 24 weeks after the end of

treatment the person achieves sustained virological response (SVR).
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Viral factors that affect the development of resistance include the ¢ KS OdzNNBy Gf & Y2ad FRGIyOSR 5! 1 4& A
rate of replication, the effect® (1 KS Ydzil GA2y 2y RS acH xswpaulioas inFthejprosegsg sonfer resistance, and

and the halfife of infected hepatocytes. Host factors include —Crossresistance to all other NS3 protease inhibitors.

compliance with treatment and immune status. Pharmacological

TIOG2NE AyOfdRS (GKS RBRNHZAQa Lk Redsnce qutr Be effieagy Diitelagrevis byt ® after 734 NB 4 A &
¢ how many mutations airus needs to resist the drugand how days of treatment. If patients are grouped according to their viral

much drug reaches infected cells. Drug plasma levels are higher in fesponse ¢ breakthrough, plateau ofEVR- their HCV exhibits

patients who reach EVR than in patients who breakthrough or several patterns of amino acid substitution, mostly at four loci,

plateau. DAAs in development attack various stages of viral Which confer different levels of resistance.

translation, replication ad assembly.
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