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By Jon Cohen

F
or all the progress made in HIV treat-

ment, a depressing fact stands in the 

way of a cure. Even after powerful anti-

retroviral drugs (ARVs) have driven the 

virus down to undetectable levels in the 

blood, it isn’t gone. It lurks in “reser-

voirs,” out of reach of treatment, and if drugs 

are stopped it almost always rebounds. But 

exactly how these reservoirs stick around for 

a person’s entire life is contentious.

A new study supports a controversial 

proposal about why HIV persists in spite of 

aggressive treatment. The standard view is 

that the virus lies dormant inside of human 

chromosomes, out of reach of treatment be-

cause it is not replicating. The new study, 

published online in the 27 January issue of 

Nature by a prominent group of HIV/AIDS 

researchers, suggests instead that despite 

the barrage of drugs, HIV continues to rep-

licate, sheltered in the lymph nodes, which 

ARVs have trouble reaching.  

“The debate is over: There is ongoing 

replication” in people on ARVs who have 

no detectable virus in their blood, contends 

the Nature study’s lead author, virologist 

Steven Wolinsky of Northwestern Univer-

sity Feinberg School of Medicine in Chicago, 

Illinois. If he’s right, the current best hope 

of curing HIV infection—“kicking” latently 

infected cells to produce virus, which would 

lead to their destruction—will need rethink-

ing. Instead, a cure might also have to up the 

dose of existing ARVs or develop others that 

better target tissues like the lymph nodes.

The debate is actually far from over. Daria 

Hazuda, who heads antiviral research at 

Merck in West Point, Pennsylvania, calls the 

new data “intriguing and compelling” and 

says the study is “very consistent with other 

pieces of data that have been percolating for 

a decade.” But other HIV experts say the data 

don’t support the study’s bold conclusions. 

“It’s quite upsetting,” says virologist John 

Mellors of the University of Pittsburgh in 

Pennsylvania. “The authors should be much 

more cautious.” The study “just doesn’t agree 

with results that we have,” says John Coffin, a 

retrovirologist at Tufts University in Boston.

More than 4 years ago, two of the Nature 

paper’s co-authors reported that concentra-

tion of ARVs in lymph nodes and other tis-

sues may be far lower than in blood—not 

high enough to stop all viral replication (Sci-

ence, 23 December 2011, p. 1614). To test that 

possibility, the team analyzed HIV genetic 

sequences in difficult-to-obtain samples of 

lymph nodes taken over 6 months in three 

patients. All had started ARVs and fully sup-

pressed the virus on standard blood tests. 

HIV mutates each time it copies itself, so 

if the virus were replicating in the lymph 

nodes, the sequences should show signs of 

evolution. The researchers found just that: 

sequence changes showing that HIV had 

evolved in the lymph node of each patient. 

A slow trickle of new virus was apparently 

being produced. 

Coffin counters that he and others have 

seen no signs of evolution in several stud-

ies that examined virus found in the blood 

of patients who take powerful ARVs for lon-

ger than a decade. He and Mellors fault the 

machine Wolinsky and his colleagues relied 

on—a Roche 454 DNA Sequencer—which is 

no longer used by most labs. “The reason it’s 

obsolete is it had unacceptably high error 

rates,” Mellors says.

“He’s categorically wrong,” Wolinsky coun-

ters. “As long as you know the errors intro-

duced by the technique, you can control for 

it.” He points out the group analyzed each 

sample twice and obtained the same results. 

What’s more, Wolinsky says the viral family 

trees created from sequences in each person 

match the mutation rates that would be ex-

pected if new viruses were made. “I think 

the data are real,” says Douglas Richman, 

a virologist at the University of California, 

San Diego, who has long been in Coffin and 

Mellors’s camp. Richman adds that the 

study’s authors are “the best in the world” at 

analyzing HIV in tissues and viral evolution. 

Wolinsky and his co-authors enlisted 

leading viral evolutionary biologist and 

modeler Andrew Rambaut from the United 

Kingdom’s University of Oxford to address 

another argument made by those who 

contend ARVs stop all new virus produc-

tion: If replication is occurring because of 

insufficient concentrations of the drugs in 

the tissues, then drug-resistant mutants 

should emerge. Rambaut’s model suggests 

that when ARV concentrations are low, wild-

type virus isn’t hampered much and handily 

“outcompetes” resistant variants. 

“You can use a model to support any-

thing you want, but you can prove nothing,” 

Mellors says. “You can model that the sun or-

bits the Earth.”

Sharon Lewin, an HIV cure researcher at 

the University of Melbourne in Australia, 

isn’t totally convinced, either. She says she’d 

like to see data from more than three people 

and also from those suppressed for longer 

than 6 months. But she adds that “the work 

raises lots of new questions and avenues for 

research.” 

Wolinsky and co-authors agree. They hope 

their study will spark clinical experiments 

that attempt to increase ARV concentration 

in lymph nodes and then assess the impact 

on HIV reservoirs. “It’s a spectacular debate,” 

Wolinsky says. “And if indeed we have ongo-

ing replication in these drug sanctuaries, we 

now have a new path to a cure.” ■
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claim to 
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reach virus lurking in 
some tissues

Antiretroviral drugs reduced HIV levels in this man’s blood to minuscule levels, but his lymph node cells 

(purple) still produced detectable viral RNA (green). 
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