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The Solidarity trial isreally
uniqueinthatitenrolled so
many patients from
middle-income countries
who are often notincluded
inlargeresearch trials.
Also, its simple study
designwith minimal
paperwork, online
reporting and an objective,
meaningful end point -
death-isamodel for
future studies of other
infectiousand even
non-communicable
diseasesinfuture.

Blood being taken in August from a
participant of a Covid-19 vaccination
study at the Research Centres of
America in Hollywood, Florida. While
the results of the World Health
Organisation’s Solidarity trial are
disappointing for clinicians treating
Covid-19 patients, there are still a
number of trials under way with
repurposed drugs to prevent the
disease, and new drugs in
development to try to treat those
infected. PHOTO: AGENCE
FRANCE-PRESSE
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You can’t always teach
an old drug new tricks

Results of WHO trial may be disappointing
but it serves as a model for future studies

Paul Tambyah and
Mikael Hartman

The Covid-19 pandemic is unprece-
dented in terms of its impact on the
world.

While other pandemics have been
more deadly, such as the plague,
cholera and the 1918 Spanish flu,
they occurred before the modern
eraof antimicrobials.

Since the start of the Covid-19
pandemic, doctors and scientists
have been looking hard for drugs
which can be used to treat and pre-
ventSars-CoV-2infection.

Public health interventions such
as quarantine and contact tracing
were and still are widely used to pre-
ventinfection.

However, once infection occurs,
there is only supportive care. This
often means time in an intensive
care unit (ICU) with the use of oxy-
gen and other standard medical
treatments, but no specific tar-
geted options against either the
virus or the host immune response.

With the development of peni-
cillin and other antibiotics for bac-
terial infections, many previously
deadly infectious diseases such as
pneumonia and meningitis are no
longer as deadly, and neither are
malariaand tuberculosis.

Highly active antiviral agents
were also developed for the human
immunodeficiency virus and hep-
atitis C.

When developing new virus-
specific drugs from scratch, it can
take years (probably about 10 to 15
years on average) to move from dis-
covery to patients, so the only op-
tion initially in treating Covid-19 pa-
tients was to consider existing li-
censed medicines.

This process is known as repur-
posing of drugs. It is not a new
processand, in fact, one of the most
effective cardiac drugs used to treat
heart attacks is aspirin, which was
initially developed as a fever and
pain medicine from the bark of the
willow tree.

When any treatment is used for a
disease, especially for a brand new
disease such as Covid-19, itis impor-
tant to know whether the treat-
mentworks. This is particularly im-
portant for drugs which may have
side effects that are potentially
harmtful to patients.

The reality, however, is that
when a patient is in front of us, we
do not have time to wait for the re-
sults of studies published in medi-
cal journals. So we use whatever
drugs available that may have some
benefit.

After a while, we accumulate
enough data from the patients we
have treated to analyse the out-
comes in observational studies and
report whether the drugs have any
benefitatall.

There have been multiple obser-
vational studies published since
the early days of the Covid-19 pan-
demic and many have made the
headlines, not without controversy
and some confusion to the public.

The reason is that these observa-
tional studies tend to be biased and
unreliable. Treatment outcomes
and confounding issues may not be
standardised.

Sometimes patients who are only
moderately ill are more likely to re-
ceive certain drugs while patients
who are looked after by certain
physicians may receive no treat-
mentatall,based on the preferences
orbeliefs of the individual patients.

CLINICALTRIALS

The solution to this is the ran-
domised clinical trial (RCT), which
has been conducted in clinical
medicine, including infectious dis-
eases, formany years,

Inthe 1960sand1970s, the defini-
tive treatment for tuberculosis was
established through the United
Kingdom Medical Research Coun-
cil trials conducted in many cen-
tres, including Singapore.

Randomisation ensures that pa-
tients in all treatment groups are
roughly comparable, with the only
difference being the treatment as-
signed to the group.

This reduces the bias found in ob-
servational studies and allows us to
determine if the effect is due to the
drugbeing studied itself.

RCTs also have standardised end
points - such as length of hospitali-
sation, need for oxygen, or death -
which ensure that the results from
the different treatment arms can
be accurately compared.

Multiple small randomised clini-
cal trials have been published of the
various treatments for Sars-CoV-2,
initially from China and then, later,
from all over the world. These stud-
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ies have been funded by either the
drug companies which developed
the drugs or the national health au-
thorities from the United States,
Britain and China.

Due to differences in study de-
sign - such as when the drugs were
started - as well as drug dosing regi-
mens and end points, the results
were often contradictory, and the
confusion from the observational
studies was only slightly reduced.

Enter the World Health Organisa-
tion's (WHO) Selidarity trial.

In a remarkably short time, the
Solidarity therapeutics trial ran-
domised 11,266 adults admitted to
405 hospitals in 30 countries, from
Albaniato South Africa.

The trial design was remarkably
simple.

Once the patients gave informed
consent to participate in the trial,
they were randomised online to
one of up to five treatments, de-
pending on local availability of the
drugsandstandard of care.

The drugs used were remdesivir,
hydroxychloroquine, lopinavir-
ritonavir and interferon, which was
initially used in combination with
lopinavir-ritonavir.

There were no forms to fill up but
the doctors in charge of the pa-
tients had to return to the online
system to report the outcomes and
provide details such as how long
the patients were hospitalised and
whether they had any serious ad-
verse effectsor died.

An “adaptive trial design” was
used for the study, which allowed
investigators to drop any of the
arms if it did not work in interim
analyses.
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WHY DIFFERENT TRIALS
PRODUCE DIFFERENT RESULTS

The trial started on March 22 with
some enthusiasm.

But by June 18, hydroxychloro-
quine was discontinued for futility,
lopinavir-ritonavir was stopped on
July 4 andinterferon, on Oct16.

Aninterim analysis of the patients
enrolled up to Oct 4 was published
recently as a pre-print, which
means it has yet to be peer re-
viewed.

The results indicate that remde-
sivir, hydroxychloroquine, lopi-
navir-ritonavir and interferon regi-
mens appeared to have no effect
compared with standard of care on
the 28-day mortality of Covid-19
amonghospitalised patients.

The results differ from the opti-
mistic reports from studies con-
ducted by Gilead and the US Na-
tional Institutes of Health on remde-
sivir - a drug initially developed to
treat Ebola. There are several possi-
ble reasons for the disparity.

First, the primary end point of the
Solidarity trial is death, For many of
the other trials, end points have in-
cluded duration of hospitalisation
or time to clinical improvement.

It is possible that remdesivir may
speed up recovery in those who are
going to recover but still has no im-
pact on overall survival. The same
hasbeen true of RCTsof other antivi-
rals such as oseltamivir for in-
fluenza.

RCTs of treatment with hydroxy-
chloroquine and lopinavir-ritonavir
have not shown significant benefits
aswell,

While it is disappointing to note
the results of the Solidarity trial, it is
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notall gloom as the Recovery trial in
the UK reported meaningful benefit
in mortality using dexamethasone
in ICU patients but not in those not
requiring oxygen therapy.

This study did report an unusual
and alarmingly high ICU mortality,
which may hamper its generalisabil-
ity to other parts of the world.

The other drugs in the Recovery
trial, hydroxychloroquine (which
has been published in pre-print)
and lopinavir-ritonavir (not pub-
lished but reported), also have no
significant benefits - similar to the
WHO Solidarity trial.

This is important as the ability to
reproduce results is one of the key
tenetsinscience.

COMMERCIALISATION OF SCIENCE
Many people are confused about the
data from scientific research on
Sars-CoV-2, which often appears on
television before it has gone
through rigorous scientific peer re-
view. That is partly due to the com-
mercialisation of science and
medicine in the modern era.

American theoretical physicist
Richard Feynman described the sci-
entific method very well when he
said that first, we make a guess or
come up with a hypothesis. Then we
design the experiment and see if our
guess or hypothesisisright.

Professor Feynman said: “If it dis-
agrees with experiment, it'’s wrong.”

That simple statement is the key
toscience.

Sowhen large RCTs, which are the
best-designed experiments in clini-
cal medicine, are published, we can
change the way we treat our pa-
tients.

Sometimes it is painful and we
have to give up our beliefs based on
good observational studies, espe-
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cially when multiple large, well-de-
signed trials show the same thing.

Historical examples of this prob-
lemare many. For example, Vitamin
Aand E had, in large cohort studies,
been shown to reduce the risk of
lung cancer.

However,whenalarge RCT was fi-
nally done, not only did they not
work, but instead, the vitamins in-
creased the risk of death in the par-
ticipants.

Similar findings were observed in
studies of high-dose chemotherapy
with stem cell transplants for ad-
vanced breast cancer, where four
RCTs showed no benefit compared
with standard chemotherapy de-
spite observational studies appear-
ing to show some improvements in
survival for these women.

Once again, while the results of
the Solidarity trial are disappoint-
ing for clinicians who treat patients
with Covid-19, there are still a num-
ber of trials under way with repur-
posed drugs to prevent the disease,
and also new drugs in development
totry to treat those infected.

The Solidarity trial is really
unique in that it enrolled so many
patients from middle-income coun-
tries who are often not included in
large research trials.

Also, its simple study design with
minimal paperwork, online report-
ing and an objective, meaningful
end point - death - isa model for fu-
ture studies of other infectious and
even non-communicable diseases
in future.

Ultimately, the people benefit
when we have objective data from
science to guide our treatment and
prophylaxisof the diseases which af-
fect our well-being,
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