
By Heidi Ledford

A study suggesting that the malaria drug 
hydroxychloroquine could be harm-
ful to people with severe COVID-19 is 
sowing confusion among research-
ers — and halting clinical trials that are 

crucial to finding out whether the medication 
is effective at treating people infected with the 
new coronavirus.

In light of the study, the World Health Organ-
ization (WHO) has paused enrolment in its trial 
of the drug as a treatment for COVID-19, as 
have regulators in the United Kingdom, France 
and Australia, where similar trials are under 
way. But the picture isn’t clear-cut: on 28 May, 
120 researchers signed a letter to The Lancet, 
which published the study (M. R. Mehra et al. 
Lancet http://doi.org/ggwzsb; 2020), high-
lighting concerns about the quality of the data 
and its analysis.

Hydroxychloroquine has been controver-
sial during the pandemic, with politicians such 
as US President Donald Trump endorsing the 
medication as a COVID-19 treatment despite 
scant evidence that it works. Researchers have 
been eagerly awaiting results from clinical tri-
als, but now they fear that the Lancet study, 
and the negative press coverage that followed, 
might dissuade people from joining trials.

“There’s so much swirling around it, people 
won’t want to enter those trials,” says David 
Smith, an infectious-disease specialist at the 
University of California, San Diego. “In which 
case, it will be an open question that won’t get 
answered.”

Currently, only one treatment has shown 
promise against COVID-19 in a rigorous clinical 
trial. That drug, remdesivir, is in short supply. 
In the early days of the pandemic, many hoped 
that hydroxychloroquine, a relatively cheap 
and widely available drug, might offer some 
benefits. Early laboratory studies suggested 
that the compound, as well as a similar medi-
cine named chloroquine, might interfere with 
replication of the coronavirus, but human 
trials have been inconclusive.

Researchers have been waiting for results 
from a number of randomized, controlled 
clinical trials testing hydroxychloroquine as 
a COVID-19 treatment. The Lancet study was 
not based on such trials, but was an obser-
vational study cataloguing the effects of 

hydroxychloroquine in about 96,000 people 
hospitalized with COVID-19 around the 
world. It found that the drug had no benefit, 
and instead recorded a worryingly higher 
mortality rate among those who received it: 
18%, compared with 9% in those who did not.

Data from observational studies can 

be useful for giving a sense of how a drug 
performs outside the confines of a clinical 
trial, but they can also be prone to real-world 
bias: one concern, for example, is that phy-
sicians might be more likely to give a drug to 
patients who are sicker and more likely to die.

Nevertheless, the results have prompted 
action from regulators and clinical-trial 
sponsors. The WHO has paused enrolment in 
the hydroxychloroquine treatment group of 
its Solidarity trial, an effort to test potential 
COVID-19 therapies in 35 countries. The UK 
Medicines and Healthcare Regulatory Agency 
has similarly paused most of the country’s 
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Hydroxychloroquine has been controversial during the coronavirus pandemic.

hydroxychloroquine trials for COVID-19, pend-
ing safety assessments. And in France, doctors 
have been forbidden to prescribe the drug to 
people with COVID-19 outside clinical trials.

Trial difficulties
The Lancet study’s lead author, Mandeep 
Mehra, a cardiologist at Brigham and Women’s 
Hospital in Boston, Massachusetts, agrees 
with the WHO’s decision to take a hard look 
at the safety data from the Solidarity trial. But 
he does not support ending clinical trials of 
hydroxychloroquine altogether. “We never 
called for halting clinical trials,” he says. “In 
fact, we called for the opposite.”

Enrolments in some clinical trials might 
resume, says cardiologist Joseph Cheriyan of 
the University of Cambridge, UK, after regu-
lators have been assured that the data do not 
indicate that participants are being harmed 
by hydroxychloroquine. Within a day of the 
Lancet paper’s publication, the UK RECOVERY 
trial, which has enrolled 10,000 people to test 
6 potential COVID-19 treatments, consulted 
its safety board. The board analysed the trial’s 
interim data and found no sign of harm to 
study participants from hydroxychloroquine. 
As a result, the trial can continue enrolment.

At the moment, hydroxychloroquine is nearly 
the only drug being evaluated in COVID-19 
prevention studies, which aim to determine 
whether a drug could lessen the risk of corona-
virus infection. Cheriyan worries that negative 
publicity surrounding hydroxy chloroquine 
could affect enrolment in his prevention trial 
among healthy people, even though the studies 
suggesting possible harm were in people who 
were already ill with COVID-19.

In the middle of it all, the Lancet analysis 
itself has come under fire. Some researchers 

“We never called for halting 
clinical trials. In fact, we 
called for the opposite.”

Study suggesting the drug could be dangerous to 
people with coronavirus has slowed clinical trials.

HYDROXYCHLOROQUINE 
SAFETY FEARS SPARK 
GLOBAL CONFUSION
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By Clare Watson

As many countries emerge from lock-
downs, researchers are poised to 
use genome sequencing to avoid an 
expected second wave of COVID-19 
infections.

Since the first whole-genome sequence of 
the new coronavirus, SARS-CoV-2, was shared 
online on 11 January, scientists have sequenced 
and shared some 32,000 viral genomes from 
around the world. The data have helped 
researchers to trace the origin of their coun-
tries’ COVID-19 outbreaks and pinpoint when 
community transmission occurred1.

Now, countries that have successfully 
suppressed infections are entering the next 
phase of the COVID-19 pandemic — where 
there’s a risk of new cases appearing as 
social restrictions ease. Researchers say that 
genomics will be crucial to quickly track and 
control these outbreaks. Studies already show 
that disease outbreaks tend to be shorter and 
smaller when genomics is used to help contact 
tracing2.

“When there are few cases, genomics can 
very quickly tell you what you’re dealing with 
and therefore guide precision interventions,” 
says Gytis Dudas, a consulting bioinformati-
cian at the Gothenburg Global Biodiversity 
Centre in Sweden.

Several places are particularly well placed 
to do that because they invested in genome 

sequencing early in the pandemic and have a 
relatively small numbers of cases. Researchers 
in New Zealand, and at least one state in Aus-
tralia, decided that they would aim to sequence 
most coronavirus genomes in their region.

As SARS-CoV-2 spread around the world 
and viruses circulating in different regions 
gradually evolved, distinct lineages began to 
form. By comparing sequences, researchers 
can quickly rule out possible lines of transmis-

sion if two sequences don’t match, and can link 
together cases that do.

Scientists in the United Kingdom, the United 
States and other countries are also sequencing 
SARS-CoV-2 from a large proportion of cases 
there, but because their epidemics are still 
ongoing and case numbers are high, genom-
ics is being used to monitor spread and help 
identify the source of some cases where con-
tact tracing fails.

Before the first reported case arrived in 
Australia from Wuhan, China, in early Janu-
ary, researchers at a laboratory in Melbourne, 
Victoria, that usually investigates outbreaks 
of food-borne illness started preparing to 

Scientists in New Zealand and elsewhere are using 
sequence data to track infections as lockdowns ease.

GENOMICS USED TO  
HELP AVOID A SECOND 
CORONAVIRUS WAVE

sequence SARS-CoV-2 genomes.
So far, the team has sequenced samples 

from three-quarters of the state’s roughly 
1,700 cases3, thought to be the most compre-
hensive sequencing coverage in the world for 
an infectious-disease outbreak. 

The data will be used to help identify 
the probable origin of new cases that 
arise as Victoria’s social restrictions ease. 
Public-health officials will be able to make 
decisions to control outbreaks much faster 
than was possible in the first few weeks of the 
pandemic, when there were fewer genomes 
to compare, says Torsten Seemann, a 
bioinformatician at the Microbiological Diag-
nostic Unit Public Health Laboratory based at 
the Peter Doherty Institute for Infection and 
Immunity in Melbourne.

For example, the sequence data helped to 
resolve the true source of exposure for one 
health-care worker, proving that they con-
tracted the virus at a social event and not 
from a patient in hospital. That information 
prevented the need for an investigation into 
a possible outbreak at the hospital, he says.

Genomic data will be particularly impor-
tant when regional travel resumes. Borders 
of all states in Australia have been closed since 
March, but new infections are expected when 
they reopen. Over the past two months, viral 
genomes will have mutated just enough to tell 
whether they come from outside the state, 
researchers say.

Scientists in New Zealand have so far 
sequenced 25% of the country’s 1,154 reported 
cases. They’re aiming for more than 70% to get 
the most complete picture practically possi-
ble, says Joep de Ligt, lead bioinformatician 
at the Institute of Environmental Science and 
Research near Wellington, which is sequencing 
the country’s cases. But the sequence data are 
already proving useful in responding to out-
breaks, he says. Genomic data have identified 
links between cases that were missed by con-
ventional contact tracing, and have untangled 
two clusters that were thought to be one.

But using genomics as part of the response to 
an outbreak has limitations, says de Ligt. With 
SARS-CoV-2, people who experience asymp-
tomatic infections are unlikely to be tested, 
creating gaps in the genomic data, he says.

The use of genomic analysis to help contact 
tracing is also largely restricted to high-income 
countries, says Meru Sheel, an epidemiolo-
gist at the Australian National University in 
Canberra. She would like to see genomics 
considered as a tool for outbreak responses in 
resource-limited countries in the Asia–Pacific 
region, as it was in the Democratic Republic of 
the Congo, Sierra Leone and Guinea during the 
2014–16 Ebola outbreak.
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“When there are few  
cases, genomics can very 
quickly tell you what  
you’re dealing with.”

have pointed to oddities in the data, such as 
smoking and obesity rates that were reported 
as nearly equal across all parts of the world 
studied in the analysis. And because the work 
relied on proprietary data gathered from 
medical centres, the raw data were not made 
available to other researchers.

Following criticisms, Mehra’s team has 
tracked down some errors — the table reporting 
smoking and obesity rates, for example, erro-
neously listed modelled data rather than raw 
data. The Lancet will soon issue a correction, 
Mehra says, but the errors did not affect the 
conclusions. And the company that gathered 
the proprietary data, Surgisphere of Chicago, 
Illinois, says that it will accept proposals from 
other researchers to analyse its data.

But some remain sceptical about the study’s 
conclusion that hydroxychloroquine is a safety 
risk to some people with COVID-19. Smith says 
that he and his collaborators have analysed 
the data that are available and concluded 
that people who received hydroxychloro-
quine in the study were often sicker in the 
first place than were those who did not. But 
Mehra says that his team accounted for those 
differences and still found a small difference 
in mortality. Furthermore, he says, his study 
merely highlights an association between the 
treatment and increased death, but because 
it is an observational study and not a clinical 
trial, it cannot exclude the possibility that 
other factors contributed to that difference 
in mortality.
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