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HIV drug 
pioneers like 

Diana Brainard 
and Tomas Cihlar 

of Gilead don’t 
have it — yet. 
But they and 

other researchers 
think that goal is 
starting to come 

into view.
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 cramped, generic sixth-fl oor clinic at Zuckerberg San 
Francisco General Hospital has played a key role since 

the earliest days of San Francisco’s AIDS crisis. It may 
be just as signifi cant in impending eff orts to wipe out 

the disease.
Ward 86 was set up by Dr. Paul Volberding in 

1983, just as the disease began its lethal rampage through the 
city’s gay community. By next year it could be the focal point of 
a controversial clinical trial that aims to lure AIDS-causing HIV 
out of its hiding places in the body — and then wallop it with 
new treatments aimed at stopping the virus for the long-term.

It eff ectively would be an HIV “cure,” a word AIDS research-
ers have always been hesitant to mutter for a host of reasons. 
Some still are.

“‘Cure’ overpromises what we can do right now,” said Dr. 
Warner Greene, director and senior investigator of the virolo-
gy and immunology institute at the Gladstone Institutes in San 
Francisco. “But (the idea of a cure) has helped to shape the fi eld.”

What’s more, the cure researchers now envision would be 
functional, not total eradication of the virus. It may be fi ve to 20 
years before one is sold commercially, and it may be logistically 
impossible to deliver it to people infected with human immuno-
defi ciency virus in poor or hard-to-reach hotspots globally.

A big, diffi  cult issue must be resolved fi rst: To test any “cure,” 
HIV patients at some point will have to be taken off  today’s 
life-saving antiretroviral therapies — and quickly put back on 
them if the new treatments for any reason don’t take.

Still, researchers in the Bay Area, including those at UCSF-af-
fi liated San Francisco General, the Gladstone and Foster City-
based Gilead Sciences Inc., are seeing new hope that a fi nal end 
to AIDS may be within their grasp.

“We need a cure,” said Volberding, now director of the amfAR 
Institute for HIV Cure Research based at the University of Cali-
fornia, San Francisco. “We’ll defi nitely never fi nd it if we don’t 
look for it.”

Antiretrovirals brought AIDS under 
control for many patients. A more 
ambitious goal is now in sight

CURING
AIDS
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Why a cure?
When Volberding set up the fi rst inpatient AIDS ward, patients 
typically died within weeks — or days — of arrival. � ere was lit-
tle caregivers could do: � ere were no tests, no drugs and little 
understanding of what they were up against.

Researchers pushed forward, however. Antiretroviral drugs 
from Gilead and others eventually chased the virus into hiding, 
keeping it from infecting cells and overpowering the immune 
system. Millions of people now live for decades with HIV cow-
ering in “reservoirs” in their gut or lymph nodes.

Without antiretrovirals, HIV could break from its prison. But 
the logistics of keeping patients stocked with pills they need to 
take once a day every day for the rest of their lives are diffi  cult.

Tomas Cihlar, Gilead’s vice president of virology

“‘Cure’ is a descriptive term 
of the aspirational goal.”
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“We need a 
cure — we’ll 
definitely 
never find it if 
we don’t look 
for it.”

Paul Volberding, director 

of the amfAR Institute for 

HIV Cure Research at the 

University of California, 

San Francisco

As it is, only 50 percent to 60 percent of the 37 
million people with HIV globally are on an antiret-
roviral regimen, said Dr. Steve Deeks, a UCSF pro-
fessor and faculty member in the HIV, infectious dis-
eases and global medicine division at San Francisco 
General.

“In San Francisco, most people don’t need a cure 
— they take a pill once a day, it keeps them healthy 
and prevents them from infecting others. I totally 
get that,” Deeks said. “But there are a lot of people 
with side eff ects, pill fatigue, they’re getting older 
and they have trouble managing drug interactions 
and they just need a break.”

What’s more, researchers and HIV patient advo-
cates worry that a 15-year-old program in Africa and 
other HIV hotspots — the President’s Emergency Plan 
for AIDS Relief, started by President George W. Bush 
— could be axed at any time by the Trump adminis-
tration. PEPFAR, as it is known, has cost the U.S. gov-
ernment $70 billion but  has treated nearly 18 million 
people with antiretroviral drugs.

“Ultimately,” Deeks said, “what we need is short-
term global intervention for the millions of people 
globally who need this.”

Gilead’s ‘cure e� ort’
To that end, Gilead and others are looking at com-
bination treatments — a strategy often used against 
cancers — to fi nd drugs that shock HIV from its dor-
mant state then hit it with other drugs that would 
eliminate the virus or bring it under the control of 
the immune system.

Gilead calls the programs its “cure eff ort ” — a term 
that is groundbreaking in its own right for a compa-
ny that is conservative when it comes to making sci-

CONTINUED ON PAGE 20
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entifi c claims. On the company’s second-quarter 
earnings call with analysts, executives used “cure” 
in connection with HIV no fewer than fi ve times.

“‘Cure’ is a descriptive term of the aspirational 
goal,” said Tomas Cihlar, Gilead’s vice president 
of virology, who over a 24-year career with the 
company has worked on some of its most-eff ec-
tive, best-selling HIV drugs. “� ere’s no blueprint 
for whether that’s achievable.”

One of Gilead’s experimental drugs, called 
GS-9620, is what’s known as a TLR agonist, which 
binds to proteins known as toll-like receptors, or 

TLRs, that suss out where pathogens are vulner-
able. � ose receptors play a key role in recruiting 
the innate immune system — the body’s older, evo-
lutionary protection against cell-infecting foreign 
invaders — to jump into the fi ght.

� e job of GS-9620 is to activate and unmask 
some of the latent virus so it is more visible to the 
immune system.

Gilead’s other experimental drug, a genetically 
engineered antibody called GS-9722, is designed 
to kill cells infected with HIV.

After these initial Phase I safety studies, Gil-
ead hopes to combine the two drugs, said Dr. 
Diana Brainard, senior vice president of HIV and 

emerging viral infections at Gilead. � at one-two 
punch could rebuild an immune system exhaust-
ed by HIV.

“� e hope is the body’s own immune system is 
stimulated enough to pitch in to clear or control 
the virus,” Brainard said.

Transferring people from long-term antiretro-
virals would be a big win for HIV patients, but 
it represents a big risk for Gilead. � e company’s 
antiretroviral drug sales last year totaled $14.2 bil-
lion. Its latest such drug, Biktarvy, was approved 
by the FDA in February.

DRUG PIONEER GILEAD READIES A ONE�TWO PUNCH

Here’s how the trial proposed by the amfAR Institute for HIV Cure Research at UCSF would work in moving 20 recently infected HIV patients already on 
antiretroviral therapy toward a possible cure. The FDA could sign o�  on the trial as soon as October. If all goes well, the trial could start the end of the 
year or early next year.

STAGING A CURE

STAGE 1
Weeks 0-8
A series of three 
DNA vaccines to 
prime generation 
of memory T 
cells and expose 
vulnerable regions 
of the virus

STAGE 4
Weeks 32-44
Introduce lefitolimod — or MGN-1703, a toll-like 
receptor agonist developed by Germany’s Mologen 
AG — that finds vulnerable proteins on the virus. 
It would be given in combination with broadly 
neutralizing antibodies, or bnAbs, that bind to the 
virus and mop up viral reservoirs. The antibodies 
also are inflammatory, stimulating the immune 
system’s “natural killer” and T cells in the immune 
system and directing them to the right place in the 
right tissue.

STAGE 2
Weeks 8-26
More DNA 
vaccine

STAGE 5
Weeks 44-50
Continue with bnAbs while eliminating 
antiretroviral therapy to see if viral levels fall. If 
viral levels drop, that could mean that the combo 
helps to create “immune complexes” — basically 
a reengineered immune system — that alone 
could keep the virus at bay without patients taking 
antiretroviral drugs. If HIV levels rise over three to 
four weeks, patients return to taking antiretrovirals 
to bring the virus back under control.

STAGE 3
Weeks 27-32
A modified 
vaccine as 
a booster 
to generate 
memory T cells

Diana Brainard, senior 

vice president of HIV 

and emerging viral 

infections at Gilead

Diana Brainard and 
Tomas Cihlar of 
Gilead.

CONTINUED ON PAGE 22
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“The hope is 
the body’s 
own immune 
system is 
stimulated 
enough 
to pitch in 
to clear or 
control the 
 virus.”
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“‘Cure’ over-
promises what 
we can do right 
now, but it also 
has helped to 
shape the field.”

Dr. Warner Greene, director 

and senior investigator of the 

virology and immunology 

institute at the Gladstone 

Institutes in San Francisco

At the same time, other companies, includ-
ing Johnson & Johnson, are developing potential 
competing antiretroviral therapies that would 
be monthly, not daily.

“With the approval of Biktarvy, we feel 
we’ve kind of been to the top of the mountain 
for oral treatments,” Brainard said. “� ere’s a 
feeling that’s a milestone for treatment; let’s 
now also talk about the next really big hurdle, 
which is a cure.”

But the most aggressive approach to an 
HIV cure is coming from Volberding’s amfAR 
Institute, created three years ago with a $20 
million grant from the New York-based Foun-
dation for AIDS Research. Deeks, whose offi  ce 
is two fl oors below the clinic Volberding set 
up 35 years ago, is leading that eff ort.

‘Kitchen sink’
� e potential clinical trial by Deeks and his 
colleagues with the amfAR Institute, UCSF 
and San Francisco General Hospital also is 
the most controversial.

In a 900-plus-page investigational new 
drug application delivered to the FDA this 
month, Deeks’ team laid out a combination 
of therapies that would rebuild the immune 
system, draw out the virus, hit vulnerable HIV 
proteins and form “immune complexes” that 
stop the virus from replicating and infecting 
more cells.

� e clinical trial would use many tools: a 

vaccine, a booster, a diff erent type of TLR ago-
nist than Gilead is using and broadly neutral-
izing antibodies — or “bnAbs,” which act anti-
virally against a wide range of viruses. � at 
kind of combination is what some scientists 
call the “kitchen sink” approach.

“No one’s ever attempted something like 
this,” Deeks said. “We’re not reducing the res-
ervoirs so much as building up the immune 
system. � at is even harder.”

And riskier.
� e initial 20-person trial, as well as Gil-

ead’s combination therapy studies, would 
require HIV patients at some point to stop 
taking antiretrovirals. � e idea is that the 
immune complexes will halt the rebounding 
virus.

Pulling patients off  life-extending treat-
ments is essential in order to judge whether 
a treatment is a cure, Deeks said. But the FDA 
and institutional review boards, which must 
greenlight trials, may balk at the concept.

“It’s not like cancer, where people are dying. 
People (with HIV) are doing well on long-term 
therapy,” said the Gladstone’s Greene, who 
works with Volberding and Deeks through 
the amfAR Institute. “So the intervention has 
to be safe, eff ective and scalable.”

Gilead’s and amfAR’s approaches are simi-
lar to those that drug companies and academ-
ic researchers employ in the white-hot area of 
cancer immunotherapy: amp up the immune 
system, spotlight the vulnerable part of the 
bad actor and allow the body to heal itself.

Yet, researchers say, it is important to pur-
sue a cure in tandem with vaccine research 
and public health interventions that carry the 
success of programs such as San Francisco’s 
“Getting to Zero” program — zero new HIV 
infections, deaths and stigma by 2020 — to 
Oakland and beyond.

“I don’t know how long it’s going to take” 
to fi nd a cure, Volberding said. “� e challeng-
es are enormous. We’ll learn something along 
the way, one way or another.”

MORE IN THE FIGHT
Companies and academic researchers have 
worked on other approaches to an HIV cure. 

PAXVAX INC.
The Redwood City company 
had pursued an orally 
administered HIV vaccine 
in a 60-person Phase I 
study before it was sold this 
summer for $270 million 
to Emergent BioSolutions 
Inc. of Gaithersburg, Md. 
The study started in March 
2015 and is expected to be 
completed in February.

NATIONAL 
INSTITUTE OF ALLERGY AND 
INFECTIOUS DISEASES
The federal institute is collaborating with Gilead 
and ViiV Healthcare Ltd. of the United Kingdom in a 
4,500-patient study looking at the safety and e£ icacy 
of ViiV’s experimental injectable drug cabotegravir 
as a way to prevent the spread of HIV to uninfected 
cisgender men and transgender women who have 
sex with men. It is being compared in the Phase II/
III trial with Gilead’s Truvada tablets, the only pre-
exposure prophylaxis, or PrEP, approved by the FDA.

UCSF
Dr. Steve Deeks is sponsoring a Phase I/II trial 
testing a DNA vaccine — called PENNVAX from 
Inovio Pharmaceuticals Inc. — and two other 
Inovio drugs delivered through an electroporation 
device. Electroporation is a nano-second electrical 
pulse that temporarily opens cell membranes so 
immunotherapies can enter the cells. Inovio says 
electroporation increases the uptake of DNA by 
more than 10-fold over simple injection.

SANGAMO BIOSCIENCES INC.
The Richmond company’s clinical trial of 12 people 
assessed the safety and tolerability of repeat doses 
of T cells modified by “zinc finger” nucleases. 
Those act like genetic scissors to snip out the right 
part of the CCR5 gene — the “door knob” HIV turns 
to access cells — that may allow the body to create 
an immune system resistant to infection.

Nima Farzan, 
CEO of PaxVax

FIRST STEP TO 
A CURE: CHASE 
HIV FROM ITS 
HIDING PLACES
CONTINUED FROM PAGE 20
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