The use of Other Biomarkers
for the Detection of Covid-19




-
The rationale of adopting other biomarkers

Aless resource-intensive and sample collection method

Asampling procedure that reduces risk to healthcare workers and
discomfort to patlents due to the current established
procedureds i nvasive met hods

Aimprove transmission prevention, especially for healthcare
professionals as the current procedure is aerosol- generating
and highly labor intensive



Current Situation

There have been tremendous advances
made for in-vitro diagnostic (IVD) assays
for coronavirus disease 2019

(COVID-19) caused by SARS-CoV-2
using different biomarkers.



——
SALIVA

A Studies regarding the possible role of oral fluids and saliva in the
detection of SARS-CoV-2 has shown :

A Saliva is a reliable tool to detect SARS-Cov-2 by RT-rPCR analysis.

A Saliva may provide information about the clinical evolution of the
disease.

A Saliva could represent a valid instrument in COVID-19 diagnosis.



-
STOOL

Aln one study, PCR positivity in stool was observed in 55 of 96
(57%) infected patients and remained positive in stool
beyond nasopharyngeal swab by a median of 4 to 11 days

A Persistence of PCR in sputum and stool was found to be
similar as assessed by Wolfel et al.

Wolfel R, Corman VM, Guggemos W, et al. Virological assessment of hospitalized patients with COVID-
2019. Nature. 2020. Published online April 1, 2020. do0i:10.1038/s41586-020-2196-x
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——
STOOL

ATwo smaller studies reported the presence of
SARS-CoV-2 in anal/rectal swabs.

APresence of live virus detected in feces, also
Implies that SARS-CoV-2 may be transmitted by
the fecal route.



-
Tears/ Ocular Fluid

Alt is hypothesized that the nasolacrimal system can act as a
conduit for viruses to travel from the upper respiratory tract
to the eye. Hence, ocular tissue and fluid may represent a
potential source of SARS-CoV-2.

AQOcular tropism of respiratory viruses is a known fact.



A ——
URINE

AConflicting data as many study cannot detect the presence
of virus using PCR. However two small studies have
published otherwise.

AA study by Yanchang et al. proved COVID-19
pathophysiology related molecular alterations detected in
urine and potential application of urinary proteome in
auxiliary diagnosis, severity determination and the therapy
development of COVID-19.



e
Proteins

Aln order to improve surveillance efforts, serological
tests using proteins are needed in addition to
nucleic acid tests.

AProtein Testing. Viral protein antigens and
antibodies that are created in response to a
SARS-CoV-2 infection can be used for diagnosing
COVID-109.



Other protein or cellular markers

AGiven the recent studies published, there may also
be other protein or cellular markers that can be
used for detection.

AGuan et al. and 6 other studies showed that
Infected patients had elevated levels of C-reactive
protein and D-dimer as well as low levels of
lymphocytes, leukocytes, and blood platelets.



T
Other protein or cellular markers

AAlso significant increases in WBC count, total bilirubin,
creatine kinase, serum ferritin, and interleukin 6 (IL-6) were
noted in a meta analysis study done by Henry et al.

AHowever, the challenge of using these biomarkers are that
they are also found to be abnormal in other ilinesses.
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A ——
INTRODUCTION

ADuring this unprecedented time, we have
seen incredible dedication, collaboration and
Innovation within the health care industry.

AMany organizations and teams came together
to overcome the medical and logistical
challenges presented by COVID-19.



——
INTRODUCTION

Alntertwined university-industry-government-public-
environment relationship played a crucial role to
solve societal challenges at hand.

Aln working with higher-education institutions as
well as businesses that offer R&D and the public-
sector agencies, we have seen how Iintegrated
research laboratories has a big role to play in this
pandemic



-
SUPPORTING LOCAL PUBLIC HEALTH

SERVICES AND PROGRAMS

Many Research Laboratories in Public / Private
Universities that also provide healthcare facilities often
provide :

Aspecialized and diagnostic testing
Aand act as a reference laboratory

This unique capabilities have proven beneficial during the
pandemic.



-
SUPPORTING LOCAL PUBLIC HEALTH

SERVICES AND PROGRAMS

AAs more testing mounted, screening diseased
people and those who have been exposed to the
virus but remain asymptomatic, was essential in
containing the spread of COVID109.

AMany came forth to assist the Health Ministry in
Its role to provide laboratory testing for COVID-19.



" SUPPORTING LOCAL PUBLIC HEACTH

SERVICES AND PROGRAMS

AMany researchers with the appropriate skills and in
principle, are well placed to do so .

AThe assay to diagnose the novel coronavirus
entails RNA extraction and the polymerase chain
reaction, or PCR. The two methods are so second
nature to most research labs that many just
pivoted Into guerilla testing centers.



Senarai Makmal Yang Menyediakan Perkhidmatan
Ujian Covid-19 Seluruh Negara

Kementerian Kesihatan Malaysia (KKM)
= Institute for Medical Research = Hospital Sultanah Bahiyah
= Makmal Kesihatan Awam Kebangsaan = Hospital Pulau Pinang
= Makmal Kesihatan Awam. Ipoh = Hospital Raja Permaisuri Bainun
= Makmal Kesihatan Awam. Johor Bharu = Hospital Sg. Buloh
= Makmal Kesihatan Awam, Kota Bharu - Hospital Kuala Lumpur
= Makmal Kesihatan Awam, Kota Kinabalu - Hospital Tuanku Ja'afar
= Hospital Melaka i =
= Hospital Sultanah Nur Zahirah = Hospital Sultanah Aminah
=Hospital Umum Sarawak = Hospital Raja Permaisuri Zainab II

=Hospital Tengku Ampuan Afzan = Hospital Queen Elizabeth

Universiti
-zug%tyl;%rubofon Universiti Kebangsaan =University Malaysia Sarawak
’ =UKM Medical Molecular Biology Institute " Tér;)g(;?;rljn;eg(t;sz;fl?(;s:gs::"e
=Pusat Perubatan Universiti Malaya
=Universiti Islam Antarabangsa Malaysia
=Universiti Sains Malaysia, Kubang Kerian
=UITM Sg. Buloh

= Universiti Sains Malaysia,
Kepala Batas
=Universiti Tuanku Abdul Rahman

' -Universiti Putra Malaysia - Manipal International University
=University Malaysia Sabah = International Medical University

- Management & Science University - Monash University Malaysia
= UCSI University = Newcastle University Medicine

- British Malaysia Institute Malaysia

Angkatan Tentera Malaysia
= Hospital Angkatan Tentera Malaysia Tengku Mizan

M OSTI

= Malaysia Genome Institute

™) New Straits Times
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Makmal Swasta
=Pantai Premier =Neogenix = Gribbles =Lablink =BP Healthcare

Malaysian varsities join Covid-19 testing battle -Clinipath _-Sunway Medical Center







Knowledge and Expertise

Unlike the simple organization structure in the NPHL,
research laboratories are composed of numerous diverse

Individuals and complex elements that help pursue interest
of science and medicine.

Of these, the single most important asset is the knowledge
and expertise of the laboratory employee.



Knowledge and Expertise

A Research labs can offer things like molecular typing or
whol e genome sequencing as p
Investigation to aid the understanding of the virus.
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T
Knowledge and Expertise

AThese research facilities are often equipped with
the resources to perform complex or lengthy testing
procedures, such as viral cultures and molecular

biological assa)y[mes U




e
Knowledge and Expertise

AA particularly interesting role that research
laboratories played In this pandemic was the
Integration of molecular typing with epidemiologic
Information, potentially achieving the global real-
time epidemiologic surveillance.

ASurveillance typing networks improved the speed
of outbreak detection and this was made possible
the exchange of data between laboratories.



gesearcH Eagoratory support: a Eey to Hlsease

survelllance

ABioinformatics has made it possible to exploit many
PCR techniques, generate algorithms, and rapidly
analyze complex laboratory and epidemiologic
databases to identify virulence factors in infectious
diseases and detect biomarkers at the earliest stages
when diseases can be reliably predicted and

prevented.

AThus establishing the critical role of a research during
an outbreak or pandemic.



Research Laboratory support: a key to

disease survelllance

AAccurate laboratory-based information is a critical
component of disease surveillance and is among the
highest goals of disease control programs.

ALikewise, during a disease outbreak samples of cases
should be sent research laboratory confirmed in order
to monitor the characteristics of the epidemic strain of
the organism.




e
Research Laboratory support: a key to

disease survelllance
ASignificant changes in key phenotypic or genotypic
characteristics ( serotype, biotype, antigenic shifts, etc.) may
warrant changes in treatment or control practices.

ANotably, the willingness of scientists to rapidly share genomic
Information has enabled the rapid development of RT-PCR
assays even before SARS-CoV-2 started to circulate in many
countries, thus providing a timely and effective diagnostic
response.



Research Laboratory support: a key to

disease survelllance
AModelling the COVID-19 Transmission for Malaysia

AResearch Laboratory were also consulted (a group of
disease modelers ) for decision making.

Such model compartmentalized the total population in
Malaysia, in order to assist policymakers in making

decision,



-
Research Laboratory support: a key to disease

survelllance
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e
Research Laboratory support: a key to

disease survelllance
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UM researchers develop Covid-19 symptom monitoring system



UKM develops 'CovidSense' app to conduct self-
screening tests

Bernama |[@ April 23, 2020 19:57 +08 | Duration: 2 minutes, 10 seconds

KUALA LUMPUR: Universiti Kebangsaan Malaysia (UKM)
has taken the initiative to develop a smartphone
application named 'CovidSense' to enable people to
conduct self-screening tests and COVID-19 contact
tracking.

The application being tested is a pilot project developed
by a senior lecturer at the Faculty of Engineering and

: Built Environment, Associate Prof Sawal Hamid Md Ali
‘,') . together with a lecturer from the Faculty of Medicine,
Prof Dr Norfilza Mohd Mokhtar and several researchers
from UKM’s Faculty of Science and Technology.

The CovidSense application developed in collaboration with Innosens
Technology Sdn Bhd is based on GPS location tracking technology.




-
LOOKING AT OTHER POSSIBILITIES

AResearch into simpler methods of test being employed
for coronavirus testing.

AResearch into other non invasive procedures for
sampling.

AResearch into other biochemical markers or
radiological findings .



-
SUPPLY OF REAGENTS AND MATERIALS

AResearch laboratories may represent the only source
for infrequently used diagnostic reagents and
materials.

Alt Is important that these unique facilities continue to
pe empowered to maintain not only their expertise,
out also supplies of reagents for which there may be
_IMITED commercial suppliers.




-
SUPPLY OF REAGENTS AND MATERIALS

ADisrupted the supply of reagents necessary to
perform Covid-19 testing with several shortages
being seen, including basic items such as swabs,
VTM.

AMany of the unique research laboratories that
had their own media preparation facility thrived
during the pandemic.



-
SUPPLY OF REAGENTS AND MATERIALS




