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This report is dedicated to Spencer Cox

March 10, 1968-December 18, 2012
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Remarks on the Naming of the Spencer Cox Center for Health
Melanie Thompson, MD
New York City, June 11, 2013

| am so honored to be part of this ceremony to celebrate a man | loved dearly,
my friend and patient, Spencer Cox.

When | met him in the very early 90s, Spencer was one of ACT UP’s youngest stars,
a leading member of the Treatment and Data Group, and later, chair of TAG's
Antiviral Drugs Committee. He was bright and beautiful and charismatic. His wit
did not disappoint.

| had been in HIV research for only a few years, fighting at the national level from
the clinical side for accelerated access to, and approval of, potentially lifesaving
drugs to fight HIV. Conducting trials of monotherapy ddl, ddC, d4T, my research
colleagues and | were desperate for something to stem the tide of unrelenting
death. AZT was approved after 19 died on the placebo arm, but ddl was approved
on the basis of a 10 T-cell improvement, in spite of pancreatitis and neuropathy.
And ddC and d4T won approval on similar shaky grounds in spite of even worse
neuropathy. It was the common wisdom in those days that the chance at life was
worth a few painful or numb feet. And protease inhibitors were in the wings, with
rumors of unprecedented potency.

Then in September 1994, this young man, this Spencer Cox, appeared before

the FDA (representing TAG) and everything changed. Having fought hard for
accelerated drug access, he now chastised the agency, researchers, and pharma
about the danger of rapid approvals in the absence of true efficacy data, potentially
putting patients at risk for little or no benefit.

“The approval of therapies based on inadequate, ambiguous, uninterpretable, or
incomplete data offers severe and often insurmountable difficulties in the future
evaluation of new treatments,” he said. “This is the deck with which the current
therapeutic house of cards was built.”

And then he ended: “In short you must ask yourselves, ‘Can we do better?’
Damn right you can.”

When the protease inhibitor ritonavir appeared on the scene, it was in a trial
designed by Spencer and others. The new trial design led to unambiguous proof
of efficacy and ritonavir was licensed in record time, setting a clear and rapid path
for others and leading to over 8 million people receiving combination antiretroviral
therapies today.



Liquid ritonavir, by the way, in addition to being god-awful in taste, caused a
change in taste perception, which was termed “taste perversion.” Spencer defined
this taste perversion as “the inexplicable desire to wear plaid.” The mystery of his
many plaid shirts is now solved.

These were the miracle times—the Cocktail Days. People were living instead of
dying: going back to work, starting new careers, joking about buying long-playing
records. The Plague Years appeared to be, themselves, dying. AIDS was over.

Spencer left activism in the late 90s. He had to. But in many ways, the Plague
Years were the best of times for him. There was a cause for which to fight. Miracles
happened, after a lot of hard work. For Spencer, and for many other (largely
white) gay poz activists, there was true community in the committee meetings as
well as die-ins at the FDA, St. Patrick’s cathedral, and the NIH. There was love—
the beloved community. People cared for one another in the most basic of ways:
cooking meals, ferrying to doctor visits, cleaning the sick and then burying them—
all done together.

But when AIDS died for Spencer, so did the beloved community. Now no longer

a baby activist, now having graduated from the Universities of ACT UP and TAG,
the 30-something-year-old began to revisit the life that the 20-something-year-old
Spencer had put on pause in order to battle death. He was not well prepared

for the realities of a harsh, individualistic world without the focus of a mission

and safety net of its caring institutions. Survivors like Spencer were expected just
to be grateful to be alive and to get on with it. Like many, Spencer had been in
the foxhole and seen multiple losses, just barely escaping with his own life. For
some survivors, getting on with it was not so simple, because what “it” was was
not entirely clear. Michael Callen said, “AIDS is the day-to-day management of
uncertainty.” But in the Cocktail Days, it was the challenge of living instead of dying
that was brimming with uncertainty.

Spencer and John Voelcker founded the Medius Institute. As Spencer struggled with
depression, his keen insight led him to observe that many Plague Survivors shared
a syndrome not unlike that of combat veterans, posttraumatic stress disorder.

But for these gay men, PTSD included high-risk-taking behavior, drugs, guilt,

and shame as well as depression. Crystal meth was the drug du jour. He wrote
scholarly white papers on depression and PTSD for Medius. But in the heady days
of viral suppression, there was eagerness on the part of the media and the LGBT
community itself—just as there is today, unfortunately—to forget about AIDS.

The Medius Institute did not survive.



In 2009, depression and despair led to crystal meth, abandonment of ART, and the
onset of life-threatening illness that landed him in a coma in a New York hospital.
When he was well enough for discharge, he was released to heal in his mother
Beverly’s loving custody in Atlanta. | was honored to be his doctor, but when he
walked through the door | hardly recognized him. We saw a lot of each other,
needless to say, over the ensuing months that stretched to years. One by one, we
patched up residual illnesses and played whack-a-mole with new ones. But finally,
he began to bloom again, like the purple morning glories he raised from seed

and posted on Facebook. He became the old Spence, with T cells to spare, and
suppressed virus.

Spencer became a social media animal, a regular on Gawker, Twitter, Facebook.
He had 1,347 Facebook friends, all drawn to him because of his acerbic wit and
his mushy soft center. He regaled us with Puppy Porn, pictures of baby ofters,
recipes for meals he cooked, date invitations for James Franco, and ongoing
ruthless commentary on just about anything. He summed up the presidential
election by observing: “They have Ann Coulter. We have Cher. We win.”

When How To Survive a Plague came along, it further enlivened Spencer. He was a
star and he lusted for the Red Carpet, mostly to provide ripe material destined for
harvest in catty posts. He shared the trailer with me with great pride. And partially
due to this energy and the reconnection with friends that came with it, he declared
that he was now ready to move back to the City.

Then last December | received a call from a young intern at a New York hospital.
Spencer was again at death’s door. | provided a full medical history, as far as it
went. “Looks like he just stopped taking his meds. It's a shame how these guys just
don’t get it,” he said. Needless to say, the young intern got a vigorous “schooling”
from me.

Unfortunately, we doctors are often the ones who just don't get it. Our patients
have complex lives. For even the best and brightest, antiretroviral therapy is not
enough. And that’s why it’s so important that this clinic is being named for Spencer

Cox.

Our biggest challenge for HIV care in America in 2013 is not the absence of
effective drugs. Our biggest challenge is that our medical system, in general, is not
structured to help people with HIV to get in care, stay in care, and take their drugs
successfully. We human beings have messy lives. We need navigation to help us
get back on a path when we fall off, and care for our emotional and mental health
as well as drug therapy for the virus. We need treatment for other illnesses like
hepatitis C, cardiovascular disease, and diabetes. And as we grow older, we need
all of the above times two.



So it is with pride that | see Spencer’s name appear on the face of this excellent
clinic. This is the type of clinic that has the potential to bridge these gaps. | urge
you to remember Spencer as you go about your work here. Be angry that he died.
Use your power to fix our system. Remember that health is more than the absence
of illness, and care is more than drugs. | challenge you to work hand in hand with
your patients o become that model for a new beloved community that all patients
need.

| hope that every day, when we awake, we ask ourselves, “Can we do better2” And
| hope we answer: “Damn right we can.”
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Seven Ways to Speed Up the Pipeline

By Polly Clayden and Mark Harrington

This chapter will discuss how to get the best drugs to the most people as quickly as
possible; this requires that the compounds and combination products be:

* Discovered and developed in a high-quality research program;

* Approved by a national or multinational regulatory authority;

* Recommended by national or multinational guidelines groups;

* Available in formulations suitable for use in the proposed population;

* Affordable to public-sector programs and through private insurance; and

* Accessible to patients through local health systems.

1. Continue to invest in better drugs and treatment combinations for all
HIV indications.

From 1987 to 2013, the U.S. Food and Drug Administration (FDA) approved 36
drugs and fixed-dose combinations (FDCs) to treat HIV in the United States.’

Since the FDA initiated the tentative approval (TA) program in 2004 for sale of
compounds in developing countries supported by the President’s Emergency

Program for AIDS Relief (PEPFAR), the FDA has approved 159 different generic
antiretroviral (ARV) drugs, formulations, and combinations.?

Over the past decade since TAG's first pipeline report in 2003, research and
development (R&D) on new anti-HIV drugs has been remarkably successful.

Since 2003, 47 anti-HIV drugs or combinations have been studied in phase Il or
later under FDA oversight. Of these, 34% (16/49) have been approved by the FDA,
6.4% (3) have been submitted for approval, 21% (10/49) are moving forward in
phase Il (9) or phase Il (1), while 6.4% (3/49) stopped development in phase I,
4.25% (2/49) are stalled in phase Il, and 27.7% (13/47) stopped development in
phase II.

Table 1A and 1B show what happened to each of the 47 drugs or combinations
studied in phase Il forward since 2003.
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Table TA. HIV Treatment Pipeline, 2003-2013: Drugs Approved, Submitted,
or Active in Phase II/IlI

Generic Name (Acronym) | Brand Name | Sponsor | status | Date | lass

Approved (16)

abacavir/lamivudine (ABC/3T0) Epzicom GSK Approved 2003 NRTI 2-FDC

atazanavir Reyataz BMS Approved 2003 PI

emtricitabine (FTC) Emtriva Gilead Approved 2003 NRTI

enfuvirtide (1-20) Fuzeon Roche Approved 2003 Fl

fosamprenavir Lexiva GSK Approved 2003 PI

emtricitabine/tenofovir (FIC/TDF) Truvada Gilead Approved 2004 NRTI 2-FDC

tirpanavir Aptivus Bl Approved 2005 PI

darunavir Prezista Janssen Approved 2006 Pl

efavirenz/emtricitabine/tenofovir (EFV/FTC/TDF) | Atripla BMS/Gilead Approved 2006 NNRTI/2NRTI 3-FDC

maraviroc Selzentry Pfizer Approved 2007 CCRSRI

raltegravir Isentress Merck Approved 2007 Inl

etravirine Intelence Janssen Approved 2008 NNRTI

nevirapine-XL ViramuneXR | Bl Approved 201 NNRTI

rilpivirine Edurant Janssen Approved 201 NNRTI

rilpivirine/emtricitabine/tenofovir Complera Janssen/Gilead | Approved 201 NNRTI/2NRTI 3-FDC

elvitegravir/cobicistat/emtricitabine/tenofovir | Stribild Gilead Approved 2012 Inl/PK booster/2NRTI
4-FDC

Submitted (3)

cobicistat - Gilead Submitted 2012 PK booster (single-agent

approval postponed;
approved in Stribild 2012)

elvitegravir - Gilead Submitted 2012 Inl (single-agent approval
postponed; approved in
Stribild 2012)

dolutegravir - ViiV/GSK Submitted 2013 Inl

Active in Phase Il (1) or Phase 11 (9)

tenofovir alafenamide (TAF) - Gilead In phase Ill 2013 NRTI

BMS-986001 - BMS In phase Il 2013 NRTI

BMS-663068 - BMS In phase Il 2013 Al

cencriviroc - Tobira Inphase Il 2013 CCRSRI

doravirine (MK-1439) - Merck Inphase Il 2013 NRTI

GSK126744 - GSK/Shionogi Inphase ll 2013 Inl (injectable LA)
rilpivirine-LA - Janssen Inphase Il 2013 NNRTI (injectable LA)
darunavir/cobicistat/emtricitabine/ - Janssen/Gilead | Inphase Il 2013 PI/PK booster/2NRTI
tenofovir alafenamide 4-FDC
dolutegravir/abacavir/lamivudine (572-Trii) - GSK/Viiv Inphase ll 2013 PI/2NRTI 3-FDC
elvitegravir/cobicistat/emtricitabine/ - Gilead Inphase ll 2013 Inl/PK booster/2NRTI
tenofovir alafenamide 4-FDC
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Table 1B. HIV Treatment Pipeline, 2003-2013: Drugs Stopped or Stalled in
Phase 11/111

Generic Name (Acronym) | Sponsor | Last Active Year | Class
Stopped in Phase Il (3)
capravirine (AG-1549) Pfizer 2005 NNRTI
vicriviroc (SCH 417690) Schering 2010 (CRYI
lersivirine (UK-453,061) Pfizer 2013 NNRTI
Stalled in Phase Il (2)
PRO 140 Progenics/Cytodyn 2010 AlmAb
ibalizumab (TNX-355) Tanox/Biogen 201 anti-CD4 mAb
Stopped in Phase Il (13)
DPC-083 (AI-183) BMS 2004 NNRTI
PRO 542 Progenics 2004 AlmAb
SCH-C Schering 2004 CCRSRI
calanolide A Advanced LS. 2005 NNRTI
reverset (D-D4F() Incyte 2006 NRTI
brecanavir GSK 2007 Pl
alovudine (FLT) Mefuvir Beijing 2008 NRTI
BILR 355/r BS Bl 2008 NNRTI
elvucitabine Achillion 2008 NRTI
racivir Pharmasset 2008 NRTI
amdoxivir (DAPD) Gilead 2010 NRTI
apricitabine Avexa 2010 NRTI
bevirimat (PA-457) Panacos/Myriad 2010 Al
Legend:

Al = attachment inhibitor

CCR5I = CCR5 receptor inhibitor

FDC = fixed-dose combination

FI = fusion inhibitor

Inl = integrase inhibitor

LA = long-acting

mAb = monoclonal antibody

MI = maturation inhibitor

NNRTI = non-nucleoside reverse transcriptase inhibitor
NRTI = nucleoside or nucleotide (Nt) reverse transcriptase inhibitor
Pl = protease inhibitor

PK booster = pharmacokinetic booster

These data indicate that ARV drug development continues to be a successful
investment for R&D companies even after the approval of 36 drugs and
combinations.

The best way to improve treatment outcomes is to assure the most rapid uptake of
the best first-line ARV drugs and regimens everywhere.
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Barriers to this include:

* unnecessarily slow development of generic compounds/combinations for
developing countries (until recently; there has been gradual improvement: for
example, a generic version of dolutegravir is now being produced by Indian
manufacturers in partnership with ViiV Healthcare);

* regulatory sloth or inexperience in developing countries;

* failure to use existing regulatory mechanisms to support Northern/Southern-
hemisphere collaboration and development of regulatory capacity in the South;

* corporate eagerness for profits in the North before providing access in the
South;

* pharmaceutical sponsors’ preference for combinations of their own compounds;

* intellectual property restrictions on exploring the use of cross-company
combinations;

* lack of transparency;

* delays, e.g., by the World Health Organization (WHO) and many national
regulatory and normative authorities, in authorizing the use of the best drugs
and combinations;

* irrational complexity of regimens available in both North and South; and

* excessively high prices of generic compounds in rich countries and of brand-
name compounds in poor ones.

Here we examine each of these barriers and suggest ways to overcome them.

2. Expedite regulatory approval of new drugs/regimens everywhere.

Several current mechanisms exist fo expedite regulatory approval of drugs in
developing countries, including FDA tentative approval (TA), WHO prequalification
(PQ), and European Medicines Agency (EMA) Article 58. They, along with some
newer proposed mechanisms, are discussed here.

National regulatory authorities (NRAs)—also known as medicines regulatory
agencies (MRAs)—in developing countries must take steps to compel the most
rapid approval of new products, best adapted for their needs (including those in
new regimens not available in rich countries) as soon as stringent regulatory
authorities have approved them.
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Regulatory delay has posed as much of an obstacle to timely access to antiretrovirals
in developing countries as has patent protection, yet it has attracted none of the
advocacy attention.

Back in 2004, according to the World Health Organization (WHO), only about
20 percent of member states, largely in developed countries, had the capacity to
effectively regulate medicinal products.®

In 2010, the WHO published an assessment of regulation in 26 African countries;
it found that while structures exist, in practice they are largely inadequate, failing
to form coherent regulatory systems. There were multiple contributing factors,
including a fragmented legal basis for regulation, weak management structures
and processes, and a severe lack of staff and resources. Most countries lacked the
capacity to control the quality, safety, and efficacy of medicines on their markets.*

Even South Africa, which the WHO concluded has a fully functional MRA,
experienced considerable delay in registering medicines. Table 2 shows the delay
in approval for several single-entity and combination antiretroviral products in

South Africa.

Table 2: Regulatory Delay by South Africa’s Medicines Control Council (MCC)
Compared with the FDA's>¢7

Antiretroviral Drug/Combo | FDA Approval | MCC Approval | Delay (Years)
zidovudine (AZT) 1987 1992 5
lamivudine (3TC) 1995 1996 1
lopinavir/ritonavir (LPV/r; Kaletra*) 2000 2002+ 2+
tenofovir (TDF) 2001 2007 6
atazanavir (ATV) 2003 2007 4
emtricitabine (FTC) 2003 2007 4
emtricitabine + tenofovir (FTC/TDF) 2004 2007 3
efavirenz + emtricitabine + tenofovir 2006 2010 4
(EFV/FTC/TDF; Atripla)

*Aluvia (Abbott’s lopinavir/ritonavir co-formulation produced for developing countries in
a different color than Kaletra’s) was registered by the MCC in 2008.

Currently almost all developing countries are guided by regulatory decisions made
by stringent regulatory authorities in developed countries, mainly the FDA and the
EMA.
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While countries must continue to build the capacity to perform evaluations of
medicines for their own markets, the FDA and the EMA, as well as the WHO, have
mechanisms that could assist with expediting applications.® Some of these are
woefully underused and none of them are perfect, but they are a huge improvement
on piling up regulatory in-trays or corridors, while people go without or put up with
suboptimal treatment.

a. Tentative Approval by the FDA

The FDA introduced TA in May 2004 to support PEPFAR. This process expedites
review and approval of marketing applications for single-entity, combination, and
co-packaged generic versions of previously approved antiretrovirals, even when
there is patent exclusivity in the United States.’

The program was introduced despite concerted lobbying of the U.S. government
by industry and right-wing think tanks, including the Hudson Institute, which raised
alarms about the quality of generic antiretrovirals. This often succeeded in muddying
the waters between generic drugs (which are used all the time in medicine) and
counterfeit drugs.'°

There are now 159 generic antiretroviral products approved through the process
for adults and children. Although many products are no longer preferred options,
the list includes novel combination products that are unavailable in rich countries,
such as an FDC of efavirenz plus lamivudine plus tenofovir DF, and ritonavir-
boosted atazanavir. There are no generic versions of regimens or components

of regimens approved since 2006: tenofovir DF plus emtricitabine plus efavirenz
being the most recent (innovator product Atripla). There is no generic version of
darunavir/ritonavir.

Table 3. FDA Delay from U.S. to Tentative Antiretroviral Approval'':'?

Antiretroviral Drug/Combo ‘ FDAUS. | FDATA | Delay | From
Approval | Approval | (Years) | 2004*
zidovudine (AZT) 1987 2005 18 1
lamivudine (3TC) 1995 2005 10 1
lopinavir/ritonavir (LPV/r) 2000 2009 9 5
tenofovir (TDF) 2001 2007 6 3
atazanavir (ATV) 2003 2008 5 4
emtricitabine (FTC) 2003 2008 5 4
tenofovir + emtricitabine (FTC/TDF) 2004 2009 5 5
efavirenz + emtricitabine + tenofovir (EFV/FTC/TDF) 2006 2009 3 -

* Tentative approval began in 2004.
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In the past, license agreements were negotiated three to five years after products
were already approved in rich countries. Table 3 shows the time lag. A trend is
gaining momentum though and, more recently, companies have signed agreements
a year or two before FDA approval: Gilead for cobicistat, elvitegravir, and Stribild
with Mylan, Strides, Hetero, and Ranbaxy (also licensing these and tenofovir DF

to the Medicines Patent Pool); Janssen for rilpivirine with Aspen, Emcure, Mylan,
Strides, and Hetero; and ViiV, which is already negotiating licenses for dolutegravir.

The Clinton Health Access Initiative (CHAI) made some recommendations to
innovators to encourage making new products available more quickly than they
have been to date, including:'®

* Sign license agreements early enough in product development so that generic
licensees can file with the FDA or the WHO within one year of innovator filings
(this is beginning to happen but needs to be even earlier in the cycle to further
abbreviate the process).

* Agree on plans for technology transfer and the generic product development
no later than the 48-week readout from phase Il trials.

* Have joint FDA meeting (alongside the generic company) to discuss clinical
data requirements for an FDC, if the regimen components are different from
those of the innovator product.

* Innovator and generic file for registration in the generic-licensed ferritories
within 12 months of their respective FDA approvals.

Despite concerns from innovator companies that such discussions with the generic
companies might be slated for promoting their products prior to approval, some
of this is starting to occur. A strong signal from the FDA (and the EMA) that early
negotiations will not be frowned on would not go amiss.

The 2006 FDA Guidance for Industry Fixed Dose Combinations, Co-Packaged
Drug Products, and Single-Entity Versions of Previously Approved Antiretrovirals for
the Treatment of HIV includes a list of regimens and components for which

the agency is satisfied that safety and efficacy have been established (and
demonstrated in product labeling or peer-reviewed literature).' It suggests that
FDC or co-packaged products for combinations on this list could be developed
without conducting new clinical studies.

Updated guidance from the FDA on a list of acceptable FDCs that can be
approved without further clinical testing is badly needed, as is a clear regulatory
pathway for the approval of FDCs that are different from the innovators.
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b. The WHO Drug Prequalification (PQ)

WHO established its vaccine prequalification program in 1987 to ensure the
quality of products for immunization programs purchased through UN systems.

WHO prequalification of medicines was established in 2001, initially focusing on
drugs for HIV, tuberculosis, and malaria. More recently it expanded to include
medicines and products for reproductive health, influenza, and acute diarrhea in
children.’ Several hundred products are prequalified to treat HIV."” Many developing
countries rely on prequalification; the program has helped countries to build
regulatory capacity as it engages their regulators in the process and offers training
in evaluation.

There is an agreement with the FDA that tentatively approved antiretrovirals are
also prequalified. Although generally considered to be useful, WHO PQ is horribly
slow, taking about two years to prequalify a drug.

c. EMA Article 58

Article 58 is a mechanism of the EMA by which the agency, in collaboration with
the WHO, can provide a scientific opinion for medicinal products intended for use
in countries outside the European Union.'®"?

With this mechanism, the EMA conduct an identical regulatory review to that which
they would for a standard one for Europe, but with input from WHO-recommended
experts, largely from developing countries. This process does not result in a
regulatory approval, but instead the EMA’s Committee for Medicinal Products for
Human Use (CHMP) issues a scientific opinion on the product. Under Article 58,
the EMA can also provide scientific advice.

Two published reviews of regulatory mechanisms?®?" highlighted the pros and

cons of this process. Among the advantages, both reviews emphasize that WHO
experts and, in some cases, regulators from developing countries can participate in
plenary discussions on the product and the inspection of manufacturing facilities,
helping to build regulatory capacity. Assessments are quick and rigorous—
averaging about two and a half months—and they incorporate risk/benefit
considerations that reflect the countries where the products will be marketed.??

Although promising, there are several downsides: “Article 58 also has drawbacks.
It has been poorly understood, poorly positioned, and has lacked good advocates
and, as a result, has barely been used,” stated one review.?° Importantly, the
obligations of developing countries and the WHO are not made clear in the
process; nor is it clear who will be responsible for postmarketing surveillance and
pharmacovigilance once the product is in use outside the E.U. A massive obstacle
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is the article—unlike E.U. orphan-drug approval—has no incentives (such as tax
breaks, research grants, free scientific advice, or marketing exclusivity) to tempt
companies to use it in favor of other regulatory mechanisms. Notably with the FDA,
sponsors can benefit from several incentive schemes simultaneously.

The collaboration with the WHO was also intended to support its prequalification
mechanism.?® Scientific opinions from Article 58 have been used for three
antiretroviral products on the WHO List of Prequalified Medicinal Products:
lamivudine,?* lamivudine/zidovudine,?® and lopinavir/ritonavir (Aluvia)?® for adults
and children, adults and children over 12, and adults and children over two years,
respectively. Given that the WHO has prequalified several hundred HIV products,
this mechanism is not performing impressively, nor does it compare well to TA.

“The procedure continues to be ill-suited and heavily underused,” write Saidu et
al. “In fact, since its inception in 2004, only six applications have been submitted
to the process, five of which received a positive opinion, including three
antiretroviral drugs.”

d. “Twinned” Regulatory Review

Expediting regulatory review in high-burden countries will require new approaches.
Some have discussed possibilities such as parallel or “twinned” reviews.?°

With parallel approval, it is possible for product developers to submit dossiers to

a stringent authority and MRAs in developing countries, which conduct their
regulatory reviews simultaneously but independently. This approach is more
typically taken by product development partnerships (PDPs) than companies.
Although the review notes that the gains offered by this approach might be illusory,
as in practice MRAs wait for WHO prequalification or approval by a stringent
authority. They highlight with concern the exception of weaker MRAs—some of
which have approved products prior to any other review despite their lack of
capacity to conduct a rigorous review.

The drawback with parallel review is that it offers no assistance or capacity building
to the MRAs. Twinned review is a process where a developing-country regulator
could access a dossier with a reviewer from a stringent authority. A DNDi/George
Institute for International Health review points out that a twinned review of a
dossier has not yet occurred, but PDPs have taken steps in this direction since
2006.2° This approach could potentially offer a superior outcome, as the twinning
would combine experience with product assessment with local experience of the
disease and its treatment.
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Our recommendations are that:

a. FDA tentative approval should be broadened to include drugs for HIV,
HCV, and TB, and should expand to include regulatory support for
national regulatory authorities in developing countries.

b. WHO should maintain support for its prequalification program through
the end of the current decade while supporting NRAs to scale up their
in-country regulatory capacity.

c. EMA should broaden the use of Article 58 activities to foster regulatory
modernization in developing countries.

d. Organisation for Economic Co-operation and Development (OECD)
countries should partner (“twin”) with NRAs in developing countries to
foster regulatory modernization and allow modern regulatory authorities
to emerge around the world.

e. Duplicative reviews should be avoided and regional reviews adopted
where possible.

3. Address developing-world needs up front during drug development.

Key research questions for developing countries need to be addressed early on in
drug development programs to meet their regulatory requirements.

The needs of people with HIV may differ between developed and developing
countries—where populations include significantly larger proportions women

of childbearing age, children, and people with tuberculosis, malaria, and other
coinfections. Yet antiretrovirals are primarily developed for markets in developed
countries, so research is conducted in order to provide information to register them
accordingly.

A review by Médecins Sans Frontiéres provides the example of concomitant
treatment of HIV and malaria for which WHO guidelines provided no evidence-
based guidance in spite of the fact that 80 percent of HIV-positive people live in
regions where malaria is endemic.?” They contrast this with the practice in the
developed world, where drug regulatory authorities frequently insist that data
regarding a drug’s use in particular populations be submitted.

The review, conducted in 2008, examines four antiretroviral drugs that had been
recently approved or advanced along the pipeline—maraviroc, raltegravir,
etravirine, and rilpivirine—considering dose selection, comparability and
compatibility with other antiretrovirals, and use in specific populations. They found
a lack of free access to company information, which limited their analysis.

10
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They noted that until information is made more freely available, the rationale for
companies’ clinical development decisions will remain unclear, and the scientific
community will be unable to advise and contribute with research in developing
countries.

Their recommendations can be summarized as follows:

a. Pharmaceutical companies have a responsibility to initiate and contribute
to studies that are relevant for resource-limited settings if they are seriously
committed to contributing to global health.

b. The scientific community should also play a bigger part than they do
currently by conducting studies that are of global public benefit.
Public funding could be sought for such research as long as there is
very clear agreement between the private- and the public sectors on
future accessibility in terms of price, in-country registration, and
possible licensing to other producers.

c. Regulatory agencies also have an important role to play by requiring
data for relevant populations in different settings as part of the drug
approval process.

d. Originator companies that hold the intellectual property and clinical
data for the compounds should also take proactive steps.

There are numerous recent examples of high-quality studies examining the
interaction of, for example, new HIV or TB drugs with existing ones.?822:3031

4. Close development and regulatory approval gaps between adult and
pediatric medications.

The FDA needs to be given legal authority to require sponsors seeking approval
for new agents treating diseases that are important domestically or globally among
infants and children to develop and submit to regulatory approval a pediatric
investigational program (PIP), as has been done successfully by the EMA.32
Although the FDA has included incentives to industry to encourage pediatric
development since 1997% and the EMA regulations were only adopted in 2007,
over the past years, these have been insufficient. Table 4 shows the time lag with
recently approved pediatric indications—particularly for the youngest age group.
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Table 4. Adult/Pediatric ARV Approval Gap: Delay Between FDA Approval
in Adults and for Each Age-Banded Pediatric Group®*

Antiretroviral

| Approval for Adults |

Approval for Children (Age in Years)

12-18 | 6-12 | 2-6 | 0-2 | Delay (years)
atazanavir (ATV) 2003 2008 | 2008 5 (incomplete)
darunavir (DRV) 2006 2008 |[2008 |20171i 5
raltegravir (RAL) 2007 2011 [ 2011 | 2017 4 (incomplete)
etravirine (ETR) 2008 2012 | 2012 4 (incomplete)
tenofovir (TDF) 2000 2010 |2012 |2012 10-12
efavirenz (EFV) 1998 1998 | 1998 | 1998 | 2013 | 0-15

i Studies >3 months to 6 years ongoing.

ii Waiver <3 years old.

i Studies >4 weeks to 2 years planned.

iv Studies >2 months to 6 years planned.

v Deferral until more data on bone toxicities.

Our recommendations include:

a.Accelerate the development and regulatory approval of pediatric drugs
and combinations.

b.Change U.S. law to mandate the development of pediatric ARVs and

other drugs.

5. Continue to simplify and streamline global and national ARV

guidelines.

The WHO is releasing updated and consolidated antiretroviral treatment guide-
lines this summer.%> These guidelines combine adult and adolescent, pediatric,
and pregnancy treatment recommendations. They are laudably simpler than

previous iterations.
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Table 5. 2013 WHO Guidelines—-Recommended ART Regimens

First-line tenofovir DF + lamivudine (or emtricitabine) + efavirenz preferred
(including pregnant women)

zidovudine alternative to tenofovir DF

nevirapine alternative fo efavirenz

Second-line | atazanavir/ritonavir or lopinavir/ritonavir preferred
+ tenofovir DF + lamivudine preferred backbone
(if zidovudine or stavudine first-line)
+ zidovudine + lamivudine preferred
(if tenofovir DF first-line)

Third-line No specific recommendations: integrase inhibitor (INI) or
second-generation Pl or NNRTI are mentioned

The new WHO guidelines are simple, but they have missed a chance to move
the optimal modern protease inhibitor, darunavir, into preferred second-line
recommendations—particularly after Johnson & Johnson announced in late
November 2012 that it would not enforce patents on darunavir in sub-Saharan
Africa.3¢ It is currently included as an alternative only because there is no generic,
heat-stable, co-formulated version of darunavir/ritonavir. Hopefully, this cautious
inclusion will spur on generic development, approval and access, and dose
optimization work for this drug.

Our recommendations:

a. The WHO should drop the inferior legacy Pl lopinavir/ritonavir in its 2013
guidelines as soon as possible and replace it with the superior darunavir/
ritonavir for second-line treatment.

b. Johnson & Johnson should broaden its patent-free region to include all
high-HIV-burden countries outside of sub-Saharan Africa and provide
licenses for its HIV drugs to the Medicines Patent Pool (MPP).

c. The WHO should prioritize review of dolutegravir and the role of integrase
inhibitors after this drug is approved by the FDA/EMA, particularly since
dolutegravir appears to be superior to current first-line therapies and may
be accessible and affordable if ViiV Healthcare carries out its planned
collaborations with generic companies.

The U.S. Department of Health and Human Services (DHHS) preferred first-line
therapy recommendations for adults and adolescents are commendably simple—
just four combinations are offered. But there are still too many alternative first-line
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therapy recommendations and a thoroughly confusing “less satisfactory” category
of combinations that should not be included in first-line therapy recommendations
at all.

Table 6. DHHS Preferred and Alternative First-Line ARV Regimens®’

Regimen | Rating | Branded Components | Pill Count
DHHS preferred first-line regimens (4 regimens; 3 once-daily, 1 twice-daily)

efavirenz + emtricitabine + tenofovir Al Atripla 1
(EFV/FTC/TDF)

atazanavir/ritonavir + emfricitabine + tenofovir | Al Reyataz + Norvir + Truvada | 3
(ATV/r/FTC/TDF)

darunavir/ritonavir + emtricitabine + tenofovir | Al Prezista + Norvir + Truvada | 3
(DRV/r/FTC/TDF)

raltegravir + emtricitabine + tenofovir Al Isentress twice-daily + 3
(RAL/FTC/TDF) Truvada

DHHS alternative regimens (15 regimens; 8 once-daily, 3 twice-daily)

efavirenz + abacavir + lamivudine BI Sustiva + Epzicom 2
(EFV/ABC/3TC)

rilpivirine + emtricitabine + tenofovir BI Complera 2
(RPV/FTC/TDF)

rilpivirine + abacavir + lamivudine Bl Edurant + Epzicom 2
(RPV/ABC/3TC)

atazanavir/ritonavir + abacavir + lamivudine BI Reyataz + Norvir + Epzicom | 3
(ATV/r/ABC/3TC)

darunavir/ritonavir + abacavir + lamivudine BII Prezista + Norvir + Epzicom |3
(DRV/r/ABC/3TC)

fosamprenavir/ritonavir + abacavir + BI Lexiva once- or twice-daily + | 3-4
lamivudine (FPV/r/ABC/3TC) Epzicom

fosamprenavir/ritonavir + emtricitabine + BI Lexiva once- or twice-daily + | 3-4
tenofovir (FPV/r/FTC/TDF) Truvada

lopinavir/ritonavir + abacavir + lamivudine B Kaletra once- or twice-daily | 3-4
(LPV/r/ABC/3TC) + Epzicom

lopinavir/ritonavir + emtricitabine + tenofovir | Bl Kaletra once- or twice-daily | 3—4
(LPV/r/FTC/TDF) + Truvada

elvitegravir/cobicistat + emtricitabine + Bl Stribild 1
tenofovir (EVG/COBI/FTC/TDF)

raltegravir + abacavir + lamivudine Bl Isentress + Epzicom 2
(RAL/ABC/3TC)
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Our recommendations:

d. Despite apparent simplification, DHHS ARV regimen guidelines are still
too complicated.

e. DHHS should drop clinically inferior Pls with less simple dosing
schedules (fosamprenavir/r and lopinavir/r) from the first-line alternative
recommended category.

f. DHHS should eliminate the “less satisfactory” category from its first-line
therapy recommendations. If they are “less satisfactory,” they should not
be recommended.

6. Rationalize optimal combinations and assure the rapid availability of
preferred/alternative new compounds and regimens when their use
can improve treatment outcomes in developing countries.

Innovator companies need to assure the rapid availability of preferred/alternative
new compounds or combinations when their use can improve treatment outcomes
in developing countries.

The antiretroviral and dose optimization chapters in the 2013 Pipeline Report
describe a number of FDCs, either filed with the FDA/EMA or in phase Ill, targeted
to markets in rich countries. These are combinations of compounds from the same
manufacturer, e.g., elvitegravir/cobicistat/tenofovir DF/emtricitabine (Stribild);
elvitegravir/cobicistat/tenofovir AF/emtricitabine; and dolutegravir/abacavir/
lamivudine (572-Trii). In her chapter, Tracy Swan discusses similar issues afflicting
the HCV pipeline.

Alternatively, they are licensing agreements between companies where there is no
competing alternative component, such as that between Gilead and Janssen to
formulate darunavir/cobicistat/emtricitabine/tenofovir AF.

Gilead, Janssen, and BMS are also investigating cobicistat with darunavir and
atazanavir as co-formulated boosted Pls, although it is unclear whether cobicistat
offers any advantages over ritonavir.

Of the FDCs in development, Stribild is not expected to become a preferred option
in developing countries, with dolutegravir on the horizon, elvitegravir requiring a
boosting agent, and lamivudine preferred to emtricitabine.

572-Trii is also not entirely appropriate as the cost of abacavir and concerns about
hypersensitivity have meant this NRTI is not recommended or widely used (except in
pediatric treatment).
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Governments and regulators must ensure that the best possible combinations

are studied, validated, and produced together, regardless of who discovered or
patented them, or who manufactures them. If studies result in proof that cross-
company (or multicompany) combinations are safe and highly effective, regulators
need to authorize them, and those who manufacture combinations and blister
packs need to be able to co-package or co-formulate them so that people can
receive optimal treatment. This will require flexibility on the part of regulators,
innovators, generic companies, purchasers, and providers. Getting the best
combinations to as many people as possible as quickly as possible should override
commercial considerations.

If two drugs are generic and one is still patented, the patent holder should license
the patented drug so it can be co-formulated or co-packaged with the generics.
In the case of HCV, where everything is moving so fast, regulators and guide-
lines panels should require that sponsors study the most promising combination
therapies regardless of who discovered or makes them. This is just as important in
developed as in developing countries—where occasionally more rational products
are available such as an FDC of efavirenz/tenofovir DF/lamivudine and co-pack-
aged atazanavir/ritonavir plus lamivudine/tenofovir DF.

Our recommendations:

a. Gilead needs to study optimal companion drugs for tenofovir AF, and
tenofovir AF dosing without cobicistat, irrespective of the sponsor.

b. ViiV needs to study dolutegravir with tenofovir DF and lamivudine rather
than abacavir—as in 572-Trii.

c. Expedite the availability of optimized fixed-dose combinations and blister
packs using high-quality generics as soon as available in the United States
and elsewhere.

7. People with HIV in developed countries should benefit from generics
innovations, and the savings should be reinvested in high-quality HIV
prevention and treatment programs to end HIV transmission and
illness, and death from AIDS.

The next decade will see rich countries begin to benefit from the most astounding
vigor and expansion of generics innovation in HIV treatment since Cipla’s bold
move in 2001 to manufacture a cross-sponsor off-patent combination, which
revolutionized treatment access in developing countries.
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Table 7. Schedule of ARV Generic Availability in the United States

U.S. Patent

expiration

With 18-month
extension

Plus 6-month
exclusivity

zidovudine/Retrovir September 2005 February 2007 August 2007
didanosine/Videx EC August 2006 January 2008 July 2008
zalcitabine/Hivid November 2006 April 2008 October 2008
stavudine/Zerit September 2008 February 2010 August 2010
lamivudine/Epivir February 2009 July 2010 January 2011
saquinavir/Invirase December 2010 May 2012 November 2012
nelvirapine/Viramune November 2012 April 2013 October 2013
efavirenz/Sustiva August 2012 January 2014 July 2014
ritonavir/Norvir December 2012 May 2014 November 2014
indinavir/Crixivan May 2013 October 2014 April 2015
delavirdine/Rescriptor October 2013 March 2015 September 2015
nelfinavir/Viracept October 2013 March 2015 September 2015
From E-MedTV - earliest possible

abacavir/Ziagen June 2012 November 2013 May 2014
enfuvirtide/Fuzeon June 2013 November 2014 May 2015
emfricitabine/Emtriva March 2016 August 2017 February 2018
lopinavir/Kaletra June 2016 November 2017 May 2018
atazanavir/Reyataz April 2017 September 2018 March 2019
tenofovir/Viread June 2017 November 2018 May 2019
fosamprenavir/Lexiva December 2017 May 2019 November 2019

We see the coming decade as an opportunity for the introduction of high-quality
generic ARV drugs and the most rational combinations in both developed and
developing countries, with billions of dollars and millions more lives saved.

However, data on 2011 expenditures from the United States AIDS Drug Assistance
Programs (ADAPs) indicate that generic ARV procurement represented just 0.7% of
expenditures (the data are on total costs and do not demonstrate sales by volume).
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Table 8. U.S. ADAP ARV Expenditures FY 2011

Drug Name | Company [Total | Adjusted for Missing | % of Total
DHHS preferred first-line regimens/drugs
efavirenz + emtricitabine + tenofovir DF (Atripla) BMS/Gilead $431,120,231.66 $452,495,957.75 30.19%
emtricitabine + tenofovir DF (Truvada) Gilead $292,104,331.29 $306,587,391.65 20.46%
atazanavir (Reyataz) BMS $158,616,528.61 $166,481,022.60 1111%
darunavir (Prezista) Janssen $95,579,834.05 $100,307,883.21 6.69%
raltegravir (Isentress) Merck $95,569,380.70 $100,307,883.21 6.69%
ritonavir (Norvir) Abbott $60,813,528.16 $52,524,628.65 3.50%
tenofovir DF (Viread) Gilead $26,329,560.99 $21,635,028.18 1.84%
efavirenz (Sustiva) BMS $19,774,996.94 $20,755,471.01 1.38%
emtricitabine (Emtriva) Gilead $1,459,579.54 $1,531,948.13 0.10%
DHHS preferred first-line subtotal $1,181,367,971.94 $1,228,621,220.39 81.98%
DHHS alternative first-line regimens/drugs
abacavir + lamivudine (Epzicom) ViiV/GSK $55,834,785.63 $58,603,175.15 3.91%
lopinavir + ritonavir (Kaletra) Abbott $50,043,38713 $52,524,628.65 350%
fosamprenavir (Lexiva) ViiV/GSK $19,928,279.49 $20,916,359.58 140%
abacavir (Ziagen) Viv/GsK $8,795,481.78 $9,231,577.65 0.62%
lamuvudine (Epivir) ViiV/GSK $5,674,252.91 $5,955,592.62 0.40%
rilpivirine + emtricitabine + tenofovir (Complera) Janssen/Gilead $2,864,832.88 $3,006,876.47 0.20%
rilpivirine (Edurant) Janssen $1,096,477.11 $1,150,843.06 0.08%
DHHS alternative first-line subtotal $144,231,497.53 $151,389,053.18 10.10%
DHHS “other” or not recommended for first-line
nevirapine (Viramune) Bl $24,988,441.21 $26,227413.26 1.75%
lamivudine + zidovudine (Combivir) ViiV/GSK $22,315,624.03 $23,422,072.98 1.56%
etravirine (Intelence) Janssen $19,928,279.49 $20,916,359.58 1.40%
abacavir + lamivudine + zidovudine (Trizivir) ViiV/GSK $12,959,115.09 $13,601,651.42 0.91%
nelfinavir (Viracept) ViiV/Pfizer $8,557,770.47 $8,982,080.19 0.60%
lamivudine + zidovudine (generic) generic $7.211,626.31 $7569,191.77 0.51%
maraviroc (Selzentry) ViiV/Pfizer $5,336,449.20 $5,601,039.99 0.37%
saquinavir (Invirase) Roche $3,348,907.36 $3,514,952.24 0.23%
enfuvirtide (Fuzeon) Roche $2,292,461.56 $2,406,125.94 0.16%
didanosine (generic) generic $1,396,960.75 $1,466,224.60 0.10%
lamivudine (generic) generic $1,142,613.47 $1,199,266.31 0.08%
tipranavir (Aptivus) Bl $1,086,042.91 $1,139,890.88 0.08%
zidovudine (Retrovir) ViiV/GSK $619,694.00 $649,555.30 0.04%
indinavir (Crixivan) Merck $618,870.58 $649,555.30 0.04%
stavudine (Zerit) BMS $496,566.23 $521,186.88 0.03%
didanosine (Videx) BMS $347,914.45 $365,165.68 0.02%
zidovudine (generic) generic $287,349.94 $301,597.27 0.02%
delavirdine (Rescriptor) ViiV/Pfizer $57,854.10 $60,772.61 0.00%
DHHS “other” / not recommended for first-line subtotal $112,992,541.15 $118,594,102.20 191%
U.S. ADAP ARV 20T total | $1,438,598,016.62 $1,498,610,375.77
All generics combined $10,038,550.47 $10,536,279.95 0.70%

Source: National Alliance of State and Territorial AIDS Directors (NASTAD)
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Our recommendations:

a.

Generic ARVs in the United States and other developed countries should
be priced at 25 percent of the brand-name/innovator price or less.

. Ideally, given the U.S. taxpayers’ generosity to people with HIV in other

countries though the Global Fund to Fight AIDS, Tuberculosis and Malaria
(GFATM) and PEPFAR, the U.S. generic price should equal the best global
generic price of an equivalent FDA TA regimen; similar benefits should
accrue to other developed countries when patents expire.

. Prices of generic ARVs are far too high in the United States. For example,

generic abacavir and nevirapine cost about 90 percent of that of the
innovator, while generic AZT costs about 65 percent as much as branded
Retrovir.

. This year’s imminent patent expiration of efavirenz provides an opportunity

to begin a much-needed transition to generic preferred drugs and
combinations. The coming decade will see a number of such innovator/
generic transitions.

. The potential of these changes to accelerate a reduction in ARV drug

prices must be realized.

Countries such as the United States must carry out public tenders to
accelerate the availability of inexpensive high-quality generic drugs and
combinations as soon as practicable.

. Savings from their use should be reapplied to allow broader, earlier

treatment of HIV and related conditions such as HCV, and to improve
HIV prevention, care, and support services.
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Conclusion: Summary of Recommendations to Speed Up the Pipeline

The best way to improve treatment outcomes is to assure the most rapid uptake of
the best first-line ARV drugs and regimens everywhere.

1. Continue to invest in better drugs and treatment combinations for all
HIV indications.

2. Expedite regulatory approval of new drugs/regimens everywhere.

a.

FDA tentative approval should be broadened to include drugs for HIV,
HCV, and TB, and should expand to include regulatory support for
national regulatory authorities in developing countries.

. The WHO should maintain support for its prequalification program

through the end of the current decade while supporting NRAs to scale
up their in-country regulatory capacity.

. The EMA should broaden the use of Article 58 to foster regulatory

modernization in developing countries.

. OECD countries should partner (“twin”) with NRAs in developing

countries to foster regulatory modernization and allow modern
regulatory authorities to emerge around the world.

. Duplicative reviews should be avoided, and regional reviews adopted

where possible.

3. Address developing-world needs up front during drug development.

a.

20

Pharmaceutical companies have a responsibility to initiate and contribute
to studies that are relevant for resource-limited settings if they are seriously
committed to contribute to global health.

. The scientific community should also play a bigger role, conducting stud-

ies that are of global public benefit. Public funding could be sought for
such research as long as there is very clear agreement between the private
and the public sectors on future accessibility in terms of price, in-country
registration, and possible licensing to other producers.

. Regulatory agencies also have an important part to play by requiring data

for relevant populations in different settings as part of the drug approval
process.
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Originator companies that hold the intellectual property and clinical data
for the compounds should also take proactive steps.

Close development and regulatory approval gaps between adult and
pediatric medications.

a.

Accelerate the development and regulatory approval of pediatric drugs
and combinations.

b. Change U.S. law to mandate the development of pediatric ARVs and

other drugs.

Continue to simplify and streamline global and national ARV
guidelines.

a.

WHO should drop the inferior legacy protease inhibitor lopinavir/ritonavir
in its 2013 guidelines and replace it with the superior first-line regimen
darunavir/r.

. Johnson & Johnson should broaden its patent-free region to include all

high-HIV-burden countries outside of sub-Saharan Africa and should
provide licenses for its HIV drugs to the Medicines Patent Pool.

. The WHO should prioritize review of dolutegravir and the role of integrase

inhibitors after drug is approved by the FDA/EMA, particularly since
dolutegravir appears to be superior to current first-line therapies and
may be accessible and affordable if ViiV Healthcare carries out its
planned collaborations with generic companies.

. Despite apparent simplification, DHHS ARV regimen guidelines are still

too complicated.

. DHHS should drop clinically inferior Pls with less simple dosing

schedules (fosamprenavir/r and lopinavir/r) from the first-line alternative
recommended category.

DHHS should eliminate the “less satisfactory” category from its first-line
therapy recommendations. If they are “less satisfactory,” they should not
be recommended.

21
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6. Rationalize optimal combinations and assure the rapid availability of
preferred/alternative new compounds and regimens when their use
can improve treatment outcomes in developing countries.

22

a.

b.

C.

Gilead needs to study optimal companion drugs for tenofovir AF, and
tenofovir AF dosing without cobicistat, irrespective of the sponsor.

ViiV needs to study dolutegravir with tenofovir DF and lamivudine rather
than abacavir (as in 572-Trii).

Expedite the availability of optimized fixed-dose combinations and blister
packs using high-quality generics as soon as available in the United States
and elsewhere.

People with HIV in developed countries should benefit from generics
innovations, and the savings should be reinvested in high-quality HIV
prevention and treatment programs to end HIV transmission and
illness, and death from AIDS.

a.

Generic ARVs in the United States and other developed countries should
be priced 25 percent of the brand-name/innovator price or less.

. Ideally, given the U.S. taxpayers’ generosity to people with HIV in other

countries though GFATM and PEPFAR, the U.S. generic price should
equal the best global generic price of an equivalent FDA TA regimen;
similar benefits should accrue to other developed countries when patents
expire.

. Prices of generic ARVs are far too high in the United States. For example,

generic abacavir and nevirapine cost about 90 percent of that of the
innovator, while generic AZT costs about 65 percent as much as branded
Retrovir.

. This year’s imminent patent expiration of efavirenz provides an

opportunity to begin a much-needed transition to generic preferred
drugs and combinations. The coming decade will see a number of such
innovator/generic transitions.

. The potential of these changes to accelerate a reduction in ARV drug

prices must be realized.

Countries such as the United States must carry out public tenders to
accelerate the availability of inexpensive high-quality generic drugs and
combinations as soon as practicable.

. Savings from their use should be reapplied to allow broader, earlier

treatment of HIV and related conditions such as HCV, and to improve
HIV prevention, care, and support services.
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2013 HIV, HCV, and TB Pipeline Executive Summary
and Research Policy Recommendations

2013 HIV pipeline executive summary

The 2013 HIV pipeline comprises adult and pediatric antiretroviral therapy (ART)
development and dose-optimization research as well as antiretroviral preventive
technologies, research toward a cure, and immune-based and gene therapies.
Adult and pediatric ART clinical research continues to move forward robustly, with
encouraging movement on the dose-optimization front. In 2012, for the first time,
the U.S. Food and Drug Administration (FDA) approved the use of an antiretroviral
combination, emtricitabine/tenofovir DF (FTC/TDF; Truvada) as preexposure
prophylaxis (PrEP) for sexual transmission of HIV. HIV vaccine research made
encouraging progress in basic science, while clinical trials continued to experience
setbacks, which moved the field back toward early-stage, preclinical, and phase |
activities. Cure-related research moved forward slowly but with encouraging
surprises, while immune-based and gene therapies — many of them now being
drawn into the cure-related space — remain promising but unproven for individuals
with suboptimal immune responses despite viral suppression (so-called immunologic
nonresponders, or INRs) and for those with HIV-related immunologic senescence
and inflammatory end-organ disease.

ADULT ANTIRETROVIRAL PIPELINE

The three themes of the “Antiretroviral Pipeline” by Simon Collins and Tim Horn!
are the continuing wave of innovations bringing broader and in some cases

better treatment options for people with HIV; the possible conflicts these
innovations will encounter due to global economic austerity; and the potential

for combining generic antiretrovirals as they move off-patent in many developed
countries with innovator compounds to produce synergistic, often cross-sponsor,
combinations and fixed-dose combinations (FDCs) that could offer people with HIV
the best of the new and the old while saving cash-strapped health systems billions
of dollars.

The 2013 adult ARV pipeline is robust, with one drug, dolutegravir, awaiting

FDA expedited review in August 2013, two 2012 submissions, elvitegravir and
cobicistat, still undergoing extended review, and a triple fixed-dose single-pill
once-daily combination of dolutegravir, abacavir, and lamivudine (3TC) following
rapidly on the single drug in the pipeline.
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Ten compounds — the prodrug tenofovir alafenamide (TAF, formerly GS-7340),
the CCR5 inhibitor cenicriviroc, the NNRTI MK-1439, another tenofovir prodrug,
CMX-157, the novel nucleosides EFdA and BMS-986001, the attachment inhibitor
BMS-663068, three long-acting (LA) injectables S/GSK1265744 LAP, rilpivirine-
LA, and the long-acting fusion inhibitor albuvirtide — are progressing at a healthy
pace.’

Three compounds covered in previous pipelines, apricitabine, ibalizumab, and
PRO 140, are stalled, generally awaiting outside investment from a new sponsor,
while one compound, the NNRTI lersivirine, was terminated in February 2013.

Last year, Gilead secured a first-ever FDA approval of an FDC containing two new
drugs, the integrase inhibitor elvitegravir (EVG) and the pharmacokinetic booster
cobicistat (COBI) with two approved ones, FTC/TDF, in the quadruple single-day
pill branded as Stribild. This apparent slam-dunk was mitigated by the U.S. federal
HIV treatment guidelines’ relegation of the new FDC to an alternative first-line
regimen due to concerns about efficacy and tolerability in comparison with
preferred first-line regimens containing boosted atazanavir or darunavir, efavirenz,
or raltegravir in combination with FTC/TDF;? and by the FDA's decisions in early
2013 to defer approval of both new single agents, EVG or COBI, as single drugs
due to unspecified concerns with their dossiers.®* Gilead’s FDC-first strategy was
clever, but may foreshadow an unfortunate tendency on the part of some sponsors
to privilege combinations from their own companies, which may not be those best
suited for individual patient management.

This year’s leading compound for FDA approval, the integrase inhibitor from ViiV
known as dolutegravir (DTG), demonstrates many advantages over the other two
approved agents in its class, including a low molecular weight permitting once-
daily 50 mg dosing in freatment-naive patients, and no food or pharmacokinetic
boosting requirements. The sponsor’s impressive data report superiority to Atripla
(efavirenz/FTC/TDF) in treatment-naive patients, noninferiority to raltegravir (RAL)
in the same population, and interim results reported at CROI 2013 in treatment-

experienced, integrase-naive patients report greater viral suppression on DTG vs.
RAL.

The development plan is progressive with respect to key drug-drug interaction
studies such as those with methadone or combined oral contraceptives (already
complete), a pediatric development plan (already under way), and the sponsor’s
already-undertaken negotiations with generic manufacturers to make the
product available globally at accessible prices in low- and middle-income
countries (LMICs).!
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Collins and Horn warn, however:

The model of pricing newly approved antiretrovirals (ARVs) higher than
current drugs is increasingly difficult to sustain....The demand for ARVs is
well established and it will continue to expand for many years: life
expectancy has been dramatically extended; treatment is lifelong and is
now being recommended [in rich countries] regardless of a person’s CD4
T-cell count; rates of new infections and diagnoses remain high in many
countries and in specific populations....[Yet] [hligher pricing in an
increasingly competitive market will ultimately translate into a missed
opportunity to recoup development costs, and potentially better drugs will
be barely used....So the compounds reviewed in this year’s ARV report—
many with great potential—must be considered against a backdrop of a
changing economic landscape.!

The good news is that use of high-quality generic ARV combinations has already
enabled programs such as the U.S. President’s Emergency Program for AIDS Relief
(PEPFAR) to treat three times as many people in 2012 as it did in 2008 despite

flat funding levels.? Now, due to a coming wave of expiring ARV patents in rich
countries, the possibility exists to save billions of dollars in HIV treatment costs by
combining newly generic preferred ARVs with branded compounds — if the
government and industry (both innovator and generic) collaborate to make the
right products available; one paper estimated that if the United States switched

to generic efavirenz, generic 3TC, and still-on-patent TDF, the country could save
$920 million in the first year alone.® The FDA has already tentatively approved
many of the right combinations for sale in developing countries, but it is not clear
what the United States is doing to ensure that the cheap, high-quality drugs it's
providing to 5.1 million people in developing countries can also be made available
to people here at home.

It will be critical for the United States — and for other programs such as Britain’s
National Health Service (NHS) — to reinvest the savings generated by sensible
use of generic-containing antiretroviral combinations into massively expanded
HIV-prevention and treatment programs to end HIV transmission and progression
to AIDS and death, and to achieve an “AlDS-free generation” in the United States
and around the world.

The danger, as Collins and Horn point out, is that the world and even rich-country
formularies will move even further toward two-tier ARV regimens, where the wealthy
and those with private insurance will be able to access newer compounds which

in some cases will be more tolerable and sometimes more durable than older

29



2013 PIPELINE REPORT

regimens, while those receiving public-sector treatment in rich countries and nearly
everyone in developing ones will receive older, suboptimal combinations (see
“Seven Ways to Speed Up the Pipeline”).

PEDIATRIC ANTIRETROVIRAL PIPELINE

In this year’s “Pediatric Antiretroviral Pipeline,” Polly Clayden notes that 2012's
“bumper year for ARV approvals” has been followed by one “in which new
approvals were fewer and far between,” with “only two new...[U.S. FDA] approvals:
an expanded indication for efavirenz to include children at least three months old,
and once-daily dosing of darunavir in treatment-naive children three years and
older,” while “[tjwo development programs—the granule formulation of ritonavir-
based protease-inhibitor ritonavir, and the integrase inhibitor dolutegravir—
remained attention-worthy.”®

While it took efavirenz 15 years from adult approval to reach very young children
(there were admittedly formulation difficulties, and preclinical toxicology results

of concern), it’s impressive that dolutegravir is already being studied in children,
with a granule formulation in development for the youngest ones. In recent years,
concerted efforts by a number of players including the Clinton Health Access
Initiative (CHAI), the Drugs for Neglected Diseases Initiative (DNDi), and UNITAID,
have stepped in fo rationalize pediatric ARV access and development and drive it
forward in a coordinated way.

RETROFITTING FOR PURPOSE: TREATMENT OPTIMIZATION PIPELINE

Lower doses of effective ARVs have the potential to be both more tolerable (in
some cases) and cheaper (in most cases) than existing ones. As Clayden notes

in “Retrofitting for Purpose: Treatment Optimization,” reformulation and process-
chemistry efficiencies also have the potential to reduce the prices of common
ARVs.¢ CHAI, the Bill & Melinda Gates Foundation, the Johns Hopkins University,
Médecins Sans Frontiéres (MSF), the Medicines Patent Pool (MPP), and the WHO
have been working on various strategies to this end since 2010. Clayden prese