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Unlocking the lockdown — a strategy for the end game
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The Covid-19 pandemic has hit the
world hard. In four months we have
seen millions infected, thousands
dying and the healthcare systems
of even the most developed coun-
tries strained to breaking point.

Many economies worldwide are
struggling and may even collapse if
this crisis continues.

While most of the rich are signifi-
cantly poorer, the poor are much
worse off than before.

The bleak reality is that many will
succumb to the virus and millions
more will suffer dire economic con-
sequences.

Both short- and long-term mea-
sures to reduce the number of
Covid-19 cases and prevent future
outbreaks are urgently needed.

There are several overlapping
priorities and strategies.

TREATMENT

A treatment to prevent patients
from deteriorating and dying.
Many clinical trials are under way,
while other drugs and innovative
therapies are under development.

EFFECTIVE VACCINE

An effective vaccine - large-scale
vaccination will confer herd immu-
nity and stop the spread of this con-
tagious virus.

We cannot achieve herd immu-
nity by allowing widespread infec-
tion of the people as the number of
cases will quickly overwhelm
healthcare systems.

While both drug and vaccine de-
velopmentis proceedingatanaccel-
erated pace, there is still a moun-
tain for researchers to climb.

Scientists are trying to complete
the bench-to-bedside journey for
vaccine development - a process
which normally takes more than 10

years — in a matter of months. Even
through the most optimistic lens, it
will be at least another year before a
vaccineisready for application.

FLATTENING THE CURVE

To continue to flatten the epi-
demic curve so that the number of
critical patients does not exceed
the number of intensive care beds,
and that patients requiring hospi-
talisation do not exceed hospital
beds available.

Social distancing, circuit breakers
andlockdowns have worked to vary-
ing extents. However, these mea-
sures come with a massive price.
Nearly every individual, commu-
nity, business and economy has
been affected.

When the circuit breaker ends and
when Singapore reopens its econ-
omy, the virus will return to the coun-
try through visitors and Singapore
residents returning from overseas.
Even China, which has been so suc-
cessful in nearly eliminating the epi-
demic, is worried about the possibil-
ityofa second wave.

Until either drugs or vaccines
against Covid-19 become available,
we need to find a way to live with
this virus. This infection is now too
widespread and entrenched in the
human population for it to be elimi-
nated.

How can we tolerate the pres-
ence of the virus while, at the same
time, operating our economy and re-
turning to some level of normalcy?

Despite the millions of Covid-19
cases recorded to date, the propor-
tion of infected individuals remains
afraction of the total global popula-
tion. In Singapore, this figure repre-
sents less than 1 per cent of the total
number of Singapore residents.

Alockdown of the Singapore pop-
ulation to prevent those infected
from passing the virus to others is
not sustainable in the medium or
long term.
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The way forward could be
toidentify the small
number of possible cases
quickly and distance them
fromtherest of the
population. Intandem,
mass screening could be
doneto highlight those
whoare notinfected, and
these people could receive
a"healthvisa".

Some governments have sug-
gested that detecting antibodies to
the virus could serve as the basis for
an “immunity passport” to allow in-
dividuals to travel or to return to
work assuming that they are pro-
tectedagainstreinfection.

However, there isno evidence yet
that people who have recovered are
protected from asecond infection.

QUICKIDENTIFICATION

The way forward could be to iden-
tify the small number of possible
cases quickly and distance them
from the rest of the population. In
tandem, mass screening could be
done to highlight those who are not
infected, and these people could re-
ceive a “health visa”.

Current methods of testing for
Covid-19 are useful clinical diagnos-
tic tests but are not suitable for
mass screening. This is especially
so because the nasal/throat swab
needed to test for genetic material
of the virus by polymerase chain re-
action cannot be done at home or
without suitable training.

Various research groups have de-
veloped serological tests to detect
antibodies in those who had been
infected. But patients generally pro-
duce antibodies only after eight to
10 days, while it is believed that
they are most contagious before an-
tibodies develop.

Therefore, serology is not particu-
larly useful as a screening tool.

For a “health visa”, we would
need a test where a negative result
indicates no infection with high
confidence. This is the same strat-
egy we use to screen blood donors
for HIV infection to make sure that
blood products are safe.

Instead of a nasal or throat swab,
we would use saliva, which can be
collected easily and with no dis-
comfort. Research has found that
the virus can be found in the saliva
as well. Screening for negatives,
however, could sometimes result
in a high proportion of false posi-
tive findings.

Fortunately, technology now al-
lows for three or more tests to be in-
corporatedinto a single device.

In such tests, biosensors which
identify viral products in the saliva
can trigger specific optical signa-
tures. These signatures are read off
speedily, hopefully within minutes.
Ifaresult is positive, the test can au-
tomatically trigger other tests to en-
sure that the positive finding is
truly indicative of infection, and
not a false positive.

Such technology has already
beenused to detect biological prod-
ucts and biochemical reactions.

Research is already under way to
develop such biosensors, including
from our laboratories at Duke-NUS
Medical School, in collaboration
with the infectious disease depart-
ment of Singapore General Hospi-
tal and the department of biomedi-
cal engineering at the National Uni-
versity of Singapore.

Inaddition, an app can be incorpo-
rated into users’ personal mobile
phones for the reading of these opti-
cal signatures.

Besides personal use, such a de-
vice can also be used in situational
testing, such as entry into cine-
mas, places of worship and sports
events.

Singapore has the technology and
the expertise to develop such de-
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vices. Using a self-administered
saliva-based test overcomes the dis-
advantages of lab or clinic-based
testing. It would be similar to dip-
stick tests for diabetes and preg-
nancy.

A test where a negative result
gives high confidence that a person
is infection-free could serve as a
“health visa” to allow him to return
tosociety from lockdown.

The test could also be coupled
with a mobile phone app to capture
other clinical information such as
his temperature, to complement
the saliva test result.

Temperature readings can be
done seamlessly each time a per-
son uses his mobile device, to see if
the user has a fever, with the help
of a temperature app with an add-
On Sensor.

The strategy is simple: Mass self-
screening using saliva, and rapid op-
tical readings incorporating the
reading device into personal mo-
bile phones for periodic self-test-
ing, complemented with daily tem-
perature readings from the mobile
phones.

This would allow everyone to
maintain a “health visa” that isup to
date, and work towards unlocking
the lockdown.
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