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Final phase
of S’pore
vaccine trial
starting soon

Phase three of Lunar-Cov19 co-developed by
S’pore scientists expected to start by end-Dec

Audrey Tan
Science Correspondent

The final phase of the clinical trial
for the Covid-19 vaccine that was
co-developed by Singapore scien-
tists is likely to start here before
the end of this year.

Associate Professor Jenny Low,
deputy clinical and scientific direc-
tor at the SingHealth Investiga-
tional Medicine Unit, which is ad-
ministering the trial, told The
Straits Times: “We are currently in
phase two of the clinical trial, and
we expect the recruitment and dos-
ing to be completed by this month.
Phase three will begin, hopefully,
by the end of next month.”

The clinical trial process, which
involves testing an experimental
drug or vaccine on people, typi-
cally has three phases.

The first two, known as early-
phase clinical trials, are mainly car-
ried out among smaller groups of up
to hundreds of volunteers to test
thesafety and efficacy ofa vaccine.

In these stages, researchers look
out for dangerous side effects and
analyse patient samples to see how
the human immune system is re-
sponding to the vaccine.

They also seek to determine how
many doses are needed to incite
the desired immune response.

Phase three trials are much
larger in scope, usually involving
thousands to tens of thousands of
people. These are often held across
multiple jurisdictions or countries.

The aim of these trials is to see if
the vaccine can confer protection
from infection. To determine this,
some volunteers getjusta placebo.

In June, the United States Food
and Drug Administration said it ex-
pects aCovid-19 vaccine would pre-
vent the disease or decrease its
severity in at least 50 per cent of
those vaccinated.

On the Lunar-Cov19 vaccine in
clinical trials here, Professor Ooi

Eng Eong of the Duke-NUS Medical
School said it is too soon to say how
many volunteers would have to be
recruited for a phase three trial or
where the trial could be carried out,
citing the need for further analysis
of data from phases one and two.

But Prof Ooi, who co-developed
the vaccine with US pharmaceuti-
cal firm Arcturus Therapeutics,
said: “Ideally, a phase three trial
would be carried out where there
is a large number of cases, but im-
plementing vaccine trials at the
peak of epidemics also presents lo-
gistic challenges.”

He added that a balance may
have to be struck.“I am confident
the vaccine will work. The question
is: Will it be a one-dose or a two-
dose vaccine? Iam still hoping we
candiscover it willworkas a single-
dose vaccine so people don’t have
tocome back for asecond dose.”

If a phase three trial for the Singa-
pore co-developedvaccine kicks off
by year’s end, it would put the Lu-
nar-Cov19 vaccine among some 10
othersat this stage internationally.

Worldwide, there are 154 vac-
cine candidates at the pre-clinical
stage, meaning they have not been
approved for tests on humans yet.

There are 44 others at the clini-
cal evaluation stage, but only 10 of
those have reached phase three tri-
als, including front runners like the
ones being developed by pharma-
ceutical company Moderna, as
wellas the candidate being worked
on by the University of Oxford and
biotech firm AstraZeneca.

Phase three trials for the Mod-
erna vaccine are ongoing in the US,
while the AstraZeneca trialsare tak-
ing place in six countries, including
South Africa, Braziland Japan.

These late-stage trials are also
taking place closer to home.

In August, Sinovac Biotech, a pri-
vate Chinese pharmaceutical firm,
and Bio Farma, an Indonesian
state-owned company, launched a
phase three trial in Indonesia.

Prof Ooi said the safety profile of

The race for a Covid-19 vaccine

Research groups worldwide are in a race to develop a vaccine.
The Straits Times outlines the progress so far.

HOW MANY?

® Almost 200 vaccine candidates are being studied

by scientists around the world.

® Of these, 44 are already in clinical trials, which

The development cycle of a vaccine typically has multiple phases.

means they are being tested on humans. The

Lunar-Cov19 vaccine co-developed by researchers

here is among them.

® 154 others are at a pre-clinical phase.
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+* Phase |: Small groups of people receive the trial vaccine. 21 are at this stage.

+ Phase 2: The clinical study is expanded. 13 are in Phase 2 or in Phase 1/2 trials.

and safety. 10 are at this stage.

TYPES OF VACCINES BEING DEVELOPED
Not all the vaccines being developed work the same way. There are many different types of vaccine technologies being trialled. They include:

RNA vaccines

@

BioNTech, and Moderna.
* Messenger-RNA vaccines

snippets of the viral genetic code so a patient's
body mounts a protective response without
being actually exposed to the whole virus.

® Example: Lunar-Cov19 vaccine co-developed
by Duke-NUS Medical School and Arcturus
Therapeutics, as well as vaccines in late-stage
testing by biotech companies Pfizer and
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involve injecting

Non-replicating viral vector

® Example: Vaccine candidate by
University of Oxford and
AstraZeneca.

® This vaccine is made using a
weakened version of the virus
that causes the common cold in
chimpanzees, and modified
through the infusion of the
genetic instructions for the

coronavirus’ "spike protein”.

How the Singapore co-developed vaccine works
In Singapore, late-stage human trials for the Lunar-Cov19 vaccine developed by Singapore’s Duke-NUS Medical School and
pharmaceutical company Arcturus Therapeutics could begin by the end of the year.

vaccine

o The vaccine is
injected into the
human body.

It contains
fragments of the
viral genetic
material, called
mRNA, encased in
a lipid (a type of
fat) membrane.

#*

©

Lunar-Cov19

5
&
&
§
T

9 In the body,
the vaccine
particles
enter the
human cells.
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Once in the cell, the lipid membrane
degrades due to changes in the

surrounding acidity. This releases the
viral mRNA into the human cell.

Lipid membrane

« Phase 3: The vaccine is given to thousands of people and tested for efficacy

Protein sub-unit vaccine

® Example: Vaccine candidate by
Sanofi Pasteur and GSK.

® This vaccine contains just a
part of the virus, such as the
spike proteins - the part of the
virus that helps it latch on to a
human host cell - instead of the
whole virus.

o Once released, the mRNA will

replication

replicate and make many more
copies of itself. But as the mRNA
contains only the instructions for
making the spike protein, only this
specific part of the virus is
produced. The spike protein is
what helps the virus latch onto
human cells.

By causing the replication of
only this part of the virus, the
vaccine is “training” the human
body to recognise the invader.
This stimulates the human

immune system to start
producing immune system
soldiers, such as antibodies and
killer T-cells, that can help the
body get rid of this coronavirus.
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the Lunar-Cov19 vaccine has been
encouraging. But he noted that
even though some phase three tri-
als for Covid-19 vaccines abroad
have been put on pause after volun-
teers fellill, it did not mean the vac-

cine was causing the adverse reac-
tions. “The fact that the trials are
paused when there is a severe ad-
verse event is a sign they are con-
ducted safely.”

Severe adverse events occur

when a volunteer who receives the
vaccine ends up in hospital, even if
it was due to other causes, like a
road traffic incident.

When such events happen, an in-
dependent body of experts step in

to review the data to decide if the
severe adverse event was caused
by the vaccine or was completely
unrelated, said Prof Ooi.

audreyt@sph.com.sg

Source: The Straits Times © Singapore Press Holdings Ltd. Permission required for reproduction.



