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People wait to be seen at an HIV clinic in Johannesburg, South Africa.

HIV-PREVENTION

DRUG HAS AN
ACHILLES HEEL

Inrare cases, cabotegravir hides

infections and fuels resistance.

By Amy Maxmen

ninjectable drugthatwaslaudedlast
year for being able to prevent HIV
infection looks less perfect today, in
light of a new analysis.

Researchers revisited a 4,570-per-
son clinical trial of the drug, examining blood
samples collected during the study. They
found that four people who contracted HIV
despite receiving injections of cabotegra-
vir — which is used to treat HIV as well as to
prevent it — had been infected for more than
amonth before standard HIV tests detected
the virus. During this time, they developed
resistance to cabotegravir and closely related
HIVtreatments. Although alternatives to these
commondrugs canbeused to treat HIV infec-
tion, they are expensive or difficult to obtain
insome countries.

The team thinks that cabotegravir sup-
pressed the virus enough to prevent the HIV
tests from detecting it during early stages of
infection.

The news comes as several other potent
drugsusedto prevent HIV — atype of therapy
known as pre-exposure prophylaxis, or PrEP —
areentering clinical trials. Raphael Landovitz,
anHIV-prevention researcher at the University

of California, Los Angeles, who presented the
cabotegravir results at the online Conference
onRetroviruses and Opportunistic Infections
on 9 March, suggests that scientists leading
those studies should monitor their partici-
pants withmore sensitive HIV tests than usual,
to avoid a similar situation.

Still, Landovitz and other scientists say that
PrEP remains one of the most hopeful tools
for curbingavirus that infects approximately
1.7 million people eachyear. Despite the find-
ings fromthe cabotegravir study, Quarraisha
Abdool Karim, associate scientific director
at the Centre for the AIDS Programme of
Research in South Africa, based in Durban,
remains positive about the drug’s potential.
Shewasn’tinvolved with the trial butis part of
the same network developing these therapies.
“When people are on PrEP, perhaps we should
up the game in what tests we use,” she adds,
noting that this will cost more.

Improving compliance

In2012, the USFood and Drug Administration
gavethegreenlighttothe use of daily pillsof an
HIVmedication called Truvada (emtricitabine/
tenofovir), developed by Gilead Sciences in
Foster City, California, to preventinfection. It
proved more than 85% effective when taken on
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schedule. However, studies revealed that many
people who don’t have HIV won't take a pro-
tective pill every day. For example, a clinical
trial of women in Kenya, Tanzania and South
Africa stopped early because the pills didn’t
seem to be working. Analyses of drug levels
inthe blood revealed that many participants
weren’t taking them (L. Van Damme et al. N.
Engl.). Med.367,411-422;2012).

As aresult, researchers have developed
longer-lasting treatments, such as the cabo-
tegravir injection, to improve compliance.
These remain in a person’s system for weeks
ormonths andsorequire less frequent doses.
Last year, there was excitement when Lando-
vitzreported that, in a clinical trial, a shot of
cabotegraviradministered every other month
proved three times more effective at prevent-
ing HIV infection than did daily Truvada pills.
The trial compared Truvada with cabotegravir
in cisgender men who have sex with men and
transgender women who have sex with men
across seven countries, including the United
States, South Africa and Brazil. Cabotegravir
proved so successful that an independent
monitoring board recommended ‘unblinding’
thetrial, so that participants could learnifthey
werebeing given Truvada (and a placeboinjec-
tion), or cabotegravir (and placebo pills) and
switch to the more effective drug.

A trial revisited

But the research team wanted to understand
why some people still got infected. The
researchers found that someindividuals didn’t
stick to their daily Truvada regimen, and oth-
ers picked up the virus after the treatments
stopped.

They were surprised, however, when they
analysed blood samples from four people who
had become infected while receiving cabote-
gravir. Sensitive tests that detect RNA from
HIV revealed that the participants had been
infected for 6-16 weeks before standard HIV
tests, givenmonthly as part of the trial, spotted
theinfection. Landovitz suggests that cabote-
gravirisso potentthatitkeptthelevel of virus
inthese individuals too low to be detected by
the standard tests. But that changed when the
virus evolvedresistance to the drug —thenrep-
licated, causing levels to surge.

“The take-home message here is that we
need better diagnostics, and we need to be
ready to get people into suppressive treat-
ment as soon as you diagnose the infection,”
says Landovitz. He notes that the participants
responded wellto HIV therapies that are alter-
natives to cabotegravir and similar drugs.

Michael Robertson, executive director of
Merck Research Laboratories in West Point,
Pennsylvania, says that scientists planto assess
blood samples for signs of drug-resistant
HIV in two clinical trials of long-acting PrEP
treatmentslaunched by Merck inthe past few
months. One study will testhow wellamonthly
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News infocus

pill of anew HIV drug, islatravir, prevents HIV.
Another is examining the performance of a
matchstick-sized implant — to be embedded
inaperson’supper arm —filled withislatravir.
He remains enthusiastic about the treatments,
despite the cabotegravir results, saying that
amonthly pill or an implant might appeal to
peoplewho feel astigmaintakingadrugevery
day to prevent HIV.

Landovitz agrees. “I take a step back and
remember that we've seen remarkable results,”
he says. “This could be incredible, so let’s
just figure out how to minimize the risk to
individuals.”

But some of the communities that these
researchers are trying hardest to reach
because they have high rates of HIV might
not react to the news so optimistically. Levi
Maxwell, a Black transgender community
activist in San Francisco, California, warns
that the news on cabotegravir could cause

abacklash. “The answer is not to tell people
thisis better than nothing,” they say. Maxwell
explains that many Black and transgender
people are wary of government officials
and scientists because of a history of harm
and discrimination. That mistrust might be
exacerbated by anegative effect —evenarare
one — caused by adrug meant to prevent HIV.

Maxwell recommends that HIV scientists
concentrate on developing new forms of PrEP
that don’t cause drug resistance. And they
suggest that HIV-preventionresearchers push
for policy changes toimprove the conditions
that put Black and transgender people at
risk of HIV infection in the first place, such
as unaffordable housing and mass incarcer-
ation. “Scientists may be well intentioned,
but they need to understand that they can’t
have tunnel vision if they want to succeed in
their goals,” says Maxwell. “This isn’t justa
medicalissue.”

RECORD NUMBER OF
NEAR-EARTH ASTEROIDS
DISCOVERED IN2020

Despite pandemic disruption, astronomers detected
thousands of these small rocky worlds last year.

By Alexandra Witze

340-metre-wide space rock named
Apophis whizzed safely past Earth on
6 March. The next time it returns, in
2029, won’t be so uneventful: Apophis
will come within 40,000 kilometres
ofthe planet, skimmingjust above theregion
where some high-flying satellites orbit. Never
before will astronomers have been able to
watch such abig asteroid pass so close to us.

The 6 March fly-by gave scientists an oppor-
tunity to test the worldwide planetary defence
system, in which astronomers quickly assess
the chances of an asteroid hitting Earth as they
follow its path across the night sky. “It’s a fire
drillwithareal asteroid,” says Vishnu Reddy, a
planetary scientist at the University of Arizona
in Tucson who coordinated the observing
campaign.

The Apophis fly-by highlights how much
astronomers have learnt about near-Earth
asteroids — and how much they still have to
learn. Since 1998, when NASA kicked off the
biggest search for near-Earth asteroids, scien-
tists have detected more than 25,000 of them.
And 2020 turned out to be arecord year for
discoveries. Despite the COVID-19 pandemic
interrupting many of the surveys, astronomers
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catalogued 2,958 previously unknown near-
Earthasteroids over the course of the year (see
‘Spacerocks’).

A large number came from the Catalina
Sky Survey, which uses three telescopes in
Arizona to hunt for threatening space rocks.
Operations closed briefly last spring because

ofthe pandemic, and awildfireinJune caused
alonger closure, yet the Catalina survey still
discovered 1,548 near-Earth objects. These
included arare ‘minimoon’named 2020 CD3,
atiny asteroid less than 3 metres in diameter
thathad been temporarily captured by Earth'’s
gravity. The minimoon broke away from
Earth’s pulllast April.

Afurtherbatchof1,152 discoveries last year
came fromthe Pan-STARRS survey telescopes
inHawaii. The findsincluded an object named
2020 S0, which turned out to be not an aster-
oid, but a leftover rocket booster that had
beenlooping around in space since it helped
tolaunch aNASA missiontothe Moonin1966.

Close calls

Some of the asteroids discovered last year
came close to Earth — at least 107 of them
passed the planet at a distance less than that
ofthe Moon. Last year’s close shaves included
the tiny asteroid 2020 QG, which skimmed
just 2,950 kilometres above the Indian Ocean
in August. That made it the closest known
approach—arecordbrokenjust three months
later by another small object, 2020 VT4. That
one passed lessthan 400 kilometres fromthe
planet, and wasn’t spotted until 15 hours after
ithad whizzed by. Had it hit, it would probably
have broken apartin Earth’s atmosphere.

All of these discoveries are making
astronomers more aware of the billiard-ball
nature of the Solar System, where plenty of
asteroids ping aroundinthe space near Earth.
Therecent push to observe Apophis highlights
how astronomers around the world can work
together to assess the threat posed by aster-
oids, says Reddy.

“It’s been a huge international effort,” he
says, “and a lot of fun.” By the time Apophis
comes around again, in eight years’ time,
scientists will have an even more detailed
census of threatening space rocks.

SPACE ROCKS

Astronomers catalogued almost 3,000 near-Earth asteroids in 2020.
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