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Introduction

» Zika, Dengue and JE belong to Flavivirus Family

» First reported in 1947, where virus was isolated from a
Rhesus monkey in Zika Forest, Uganda

» Transmitted by Aedes aegpyti (similar with dengue)

» Flavivirus genera share epitopes that induce cross-reactive
antibodies, leading in great difficulties in diagnosis of
flaviviral infection

» More so in dengue/JE endemic countries.

» Laboratory diagnosis of zika will be challenging- important
to have differential diagnosis



Zika Virus
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Zika Virus
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» Belongs to Flaviviridae

VI QIR oncm

» Genus Flavivirus
s suse o Berermen=T=3-ljke organization

of surface dimers

» Enveloped virus, about 40 nm in diameter
» About 10.7 Kb

» |cosahedral shaped



Zika Virus - Genome

Flavivirus genome

Genomic polyprotein
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» Neutralizing epitopes are in “Envelope” region

» Share cross-reactive antibody among most flavivirus

» Important in designing vaccine, but may cause
difficulties in diagnosis using serology



» Headache

> Fever

> Skin rashes

» Conjunctivitis
» Muscle and joint pain

> Malaise



Public Health Emergency

« WHO declared a Public Health Emergency of
International Concern (PHEIC) on 1 February
2016

« WHO declared that “Survelllance for
microcephaly and GBS should be standardized
and enhanced, particularly in areas of known
Zika virus transmission and areas at risk of such

transmission”



THE EPIDEMIOLOGY

«Zlka virus originally isolated from primates
In the Zika forest of Uganda in 1947

*First detected serologically in humans in
Nigeria in 1968

Endemic across Western, Central and
Eastern tropical Africa

*Spread to Asia by 2007



*Spread across the Pacific

—Yap Island (Micronesia) 2007

—French Polynesia 2013

—Cook Islands, New Calendonia 2014
—Easter Island February 2014

—Now in American Samoa, Samoa and Tonga

*First Latin American cases in Brazil in May 2015

*Spread through tropical Latin America and the Caribbean



Epidemiology - From 1947 - 2017

Tap Islamad
2007




Zika In Malaysia?
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ISOLATION OF ZIKA VIRUS FROM AEDES AEGYPTI
MOSQUITOES IN MALAYSIA®

N. J. MARCHETTE, R. GARCIA, asp A. RUDNICK
. W_ Hooper Foundation, Usiveriity of Calijorsia Medical Cenier, Sam Francisco,
Califernia, and University of Malaya, Facwlly of Medicine, Kuwals Limpar, Malayiia

ApsTRACT: A strain of Zika virus (P6-740) was isolated from eone of 56 poals of 1277
Aedes gegypti moquitoes collected in cities and towns of peninsular Malaya. The maos.
qguitoes in the positive pool were collected from shop houses in Bentong, o small town in
West Central Malaya. Mo strains of Zika virus were isolated from 50 pools of 4492
Aedes albopictus collected in suburban and rural areas and in rubber plantations, nor frem
any of 179 pools of 77,636 mosquitees of 23 other Adeder species collected in rural areas,
rain forests, mangrove swamps, and fresh-water swamp forests throughout Malaya, Po-740
was readily identified as a strain of Zika virus by the use of antiserum from mon in
the standard hemagglutination-inhitition test and the plague-reduction neutralization test
in Vero cell eultures. Specific identification of PG6-740 as Zika wirus was alse made in
cross-neuiralization lesis in mice with hyperimmune mowse serum prepared to fiself, Pika,
Spandweni, and other group B arboviruses, The latter method. however, was Icss specific

than the plaque reduction neutralization test for

Zika virus was first isolated in 1947 from the
blood of a sentinel monkey stationed In the Zika
Forest of Uganda, in East Africa, and again the
following year from a pool of Aedes ( Sregomyia)
dfriconur mosquitees collected from the same
forest.”"! Later several strains of the virus were
recovered from A. africanns Laken in and above
Uganda forests." Tt was alse isolated from a
human being suffering from & mild iliness (hat
may have resulted from a laboratory infection
Althaugh previcus isolations of Zika viras have
been confined to Uganda, serologic surveys of
human beings have suggested s presence in
Egypt™ India,™ Malaysia, ™" Thailand and
North Vielnam,"' and the Phifippines.'"

The kolation of Zika virus reported hese is,
to our knowledge, the first from Malaysia and
Southeast Asin and the {irst from a mosquito
other than A. africomns.

MATERIALE AND METHODS

Live, sdult masquitoes were collscted through-
out peninsular Malaysia in a variety of habitats

® This werk was aupported by the Usiversity of
Califorria Imternational Center for Medical Research

Research Grant TW 00144 from the
Oifice of Tntemational Research, Natlonal Iastituics
ef Health, United States Public "Health Service, amd
by the U5 Atmy Medical Research and Develop-
ment Command, Ddepartmsent o the Army, under
Contract No. DA 49190 MD 2950,

of Zika and dweni viruses.

including urban, rural, and differing forest types.
Masquitoes were collected when biting man, when
resting, by being aspirated in flight, from traps
baited with monkeys or chickens, with or witheut
Dry Ice. and by sweeping., Aedes eegyplti mos.
quitces  were  taken almost cxclusively inside
houses with Battery-operated aspirators.
Maosquitoes. were held for & minimum of 24
bouss - before being lightly  anesthetized  with
chloraform and identified to species with the
aid of a microscope. Females were sealed in tubes
and either stored immediately in a —#0% {reeser
or, if in the feld, placed on Dy Ice for transport
to the laboratory and then stored at -&0°C,
Frozen mosquitoes were pooled by species, date
eollected, and lacation. The pool size varied from
fewer than 10 to 1,000 mesquitoes depending on
the species, but pools of A. cegyphi always cons
tained fewer than 50 and averaged 27 per pool
Virns Feoladion
pools were with slerile
sand in & mortar, suspended in 3 ml of diluent
(33% normal heat-inactivated rabbit secum in
beel-heart infusion broth), and centrifuged at
2,500 rpm (1,200 G) for 20 minutes at 4°C. A
portion of the supernatant {leid was placed in an
ampule, shell-f in & Dry Tce-aleohal bath,
and stored at ~60°C for future reference. The
remainder wae incubated inoan ice-bath for 45
minutes with an antibictic mixture, having a final
congentration of 1,200 units per mi of penidllin

411

In Aedes aegypti, 1969
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Acute Zika Virus Infection
after Travel to Malaysian
Borneo, September 2014
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To il Editor: Zika virus (ZIKY | a mosgquito-bosise
flavivims, causes Fika fever, a self-limiting febrite and
exanthematic  wnhralgia syadrome closely resembling

Thesa gulbars conirinted eguaily ba this articke.

detgue fever, Most oflen, signs and symipoms are macu-
lopapular wash, fever, arthralgin, mpalgsa, headache, and
conjunciivitiz; edema, sore throat, cough, and vomiting
vecur less frequently (), The virus, which was mitially
dsodaded from & rhesus monkey { Wacpoo soedaita) i 1947
i Upganda, has come o attention necently afier o large
catbreak oceurred in the western Pacific regaon. including
mih Polvnesia, Mew Caledorn Easter Isband, and the
k lslands (23 Travel-related imponed infections have
thus been increasmghy reported from the western Pacific
amd sporadically also in oavelers 1o other regions of the
wasthld, mncluding Thailand, Indomesia, and Senegal (2,30,
ZIKW ds trensmitted by different dedes mosquito species,
and noali primates play arobe as reservoirs ( F), Aler
the beginning of the ZIEY epudemic in Tate 20013, a 20-fold
ancrease oF Giuallam-Bared syndrome incidence was noted
in French Polynesia; | patient was infecied a week belore
neurelogic symplomns staried (4 We report an scute 2KV
infection in g traveler renaming from Malaysian Borneo
who experenced bilateral hearing difficulties during the
course of ilhsess,

Ui Seprember 1, 20114, 0 d5-year-old woman wits seen
i am carpatient clini in Heidelberg, Germany for fever of
ap b 3990 and macalopapular resh covering her truek, anms,
el begs. Fever had staried on Augiest 30, which was 6 days
after she had returied from a 3-weeck vacation o peninsular
Malaysia and Sabah, Ma Boarnao, Labormatory asmaly-
ses showed w shightly elevated Coresclive protein level of
5.2 mg/'L {reference range <500, but liver function test ol
codiiplete blood counl resalts were within reference range.
Draring the mexp 3 daya, the fever subsided, bur the patiem
experenced o sore throst, bileternd conjunctivitis, and a
burning sensation of the palms and soles. These sympdones
weere accommpaned by swelling of the bands and inenzasing
arthealgiz of the wrists, palms, and Aogers. There was no
Ivimphadenopathy, An adivect mmoanoAuons=oznee assiay
for ZIKV {7 demonstrated an Ighd titer of 12640 and an 1gl
it Ol 12320 (cutofT =< 120} an day 6 oF illness [ Flgune). An
andirect irr ofluorescence assay Tor dengue vims demon-
strufedd an 1gdi titer of 1280 amad o g GoutadT <120}

Two days Enter, the patient experienced sudden bilaber-
al dull and meallic heamng: i her el ear, she experienced
a wery short delay betazen a sound and ey percepdaon of
the sound. Follew-up TN serologe tesimg od day 11 of
illness showed a decressed TgM tter of 11680 amd @i in-
creased IaGotter of 12560 (Figurel. Vieal neutralization
eesting (A of the same sample demonstmned the presence of
LT Veapecifte neutralizing antibodies, Chikuiguiga vires
sernbogy resules were negative. An archived 2emm sam-
plie from day 3 of illness shedied by ZTEY seralogy and a
ZIKV-apecific real-time reverse franseripiion MCR (3) was
negative | Frguene), Heasing difficulties laaed for 10 days
and resolved gradually (Figure).

Emarging Infactious Disgasas « www COC. povied = Vi 271, M. 5, May 2085 an

In a German tourist, 2014



Pathogenesis

» Virus enters the body through infection of dendritic cells
near the site of inoculation

» Spread to lymph nodes and the blood stream
» Flavivirus replicate in cytoplasm as most RNA viruses
» Usually mild/benign iliness

» Now associated with microcephaly and Guillain Barre
Syndrome, even though need more thorough study



Treatment/Vaccine

» Supportive only
» Based on symptoms presented
» Currently, No vaccine

» Research ongoing



Algorithm of Testing

CARTA ALIR UJIAN PENGESAHAN VIRUS ZIKA UNTUK SAMPEL DARI HOSPITAL

“Suspected case"or not expiained by other medical conditions
(refer Case Definition; “Lampiran” 1)

!

Suitable sampiles for Zika Virus Investigation
(Serum, CSF, Flasma, Umbilicai cord blood on its own in sterile containers;
Tissue samples in VThifsalinejSend on lce with Reguest Forms

] +
Suspected case Microcephaly case:
{(Serum, piasma) - Baby (Serum,plasma, CSF Umbilical
cord blood)
= Mother (Serum, plasma)

: !

WVirclogy Unit
infectious Diseases Research Centre
Institute Tor Medical Research

({Refer to IMR call list Lampiran 11)

.

Real Time RT-PCR forZjka Virus

]

v

b
Zika Wirus RMNA Zika Virus RNA Mot
Dretected Detected
./ \\ <
(1} Report Resulis to Wiral Report Results o TRFRC
CPRC and hospitals Isolation and hospitals

(23} Further
charactenzation of virus
through genetic
seguencing

"Iinfants with microcephaly- Please colled blood from
umbilical cord or directly from infant within 2 days of birth; or
placenta at deliverny and maternal serum.

Ref: Center for Diseases Control MMWER Intenm Guidelines
forthe evaluation and testing of infants with possible
congenital Jka Wirus infection; 29 Jan 2016685{3), 62-67




Diagnostic Approach for Zika



Diagnostic Approach for Zika

» Due to limitation in the availability of suitable serology
tests, only assay that can provide accurate diagnosis for
zika are nucleic acid amplification assay and viral
Isolation

» Most Zika Laboratory Algorithm of Testing recommends
Nucleic Acid Detection Methods

» Nucleic Acid Detection methods incorporates Real time
RT-PCR protocols from CDC

» Viral isolation can be attempted using C6/36 cells
(Aedes albopictus) and Vero cells.



Advice From CDC, Ft Collins

Requested reagents from CDC for serological testing for
zika viral infection

" We are advising labs in endemic dengue areas not to
test by IgM ELISA. The results will be uninterpretable in
most cases.

There is really no good solution to this problem other
than testing by RT-PCR"”

Robert Lanciotti

Chief, Diagnostic & Reference Laboratory,
ARBOVIRUS Diseases Branch

CDC, Fort Collins



Diagnostic Approaches for Zika
(1)Real Time RT-PCR- Detection of RNA from Zika virus

(recommended by CDC for zika lab diagnosis in dengue
endemic countries)

Collections of samples: < 7 days after illness onset

Type of samples: Serum, plasma, CSF, Urine, : ﬁ-i,".
tissue samples

Real Time RT-PCR Protocol - CDC/AFRIMS/IMR Optimised
Trioplex/Single Plex

Positive Control: -Synthetic Oligo, Designed by
Virology Unit, IMR, Cloned and In vitro
Transcribed

Primers/Probe Target: Pre membrane/ envelope

Assay Duration: 4 hours (including RNA
extraction, mastermix prep,rRT-PCR



Isolation of Zika virus from brains and
fetal tissue

Centers for Disease Control and Prevention

Early Release /Vol. 65

Notes from the Field

Evidence of Zika Virus Infection in Brain and
Placental Tissues from Two Congenitally Infected
Newborns and Two Fetal Losses — Brazil, 2015

Roosecelis Brasil Martines, MD, PhD; Julu Bhatnagar, PRD?;
M. Kelly Keating, DVM!; Luciana Silva-Flannery, PhD?; Atis

Muehlenbachs, MD, PhD!; joy Gary, DVM, PhD!; Cynthia Goldsmith,
MS5?; Gillian Hale, MD?; Jana Ritter, DVM!: Dominique Rollin, MD?;

Wun-Ju Shieh, MD, PhDY; Kleber G. Luz, MD, PhD¥; Ana Maria
de Miveira Ramos, MD, PhD?; Helaine Pml:p:.'j.l Freire Davi, MDD,
PhD%; Wanderson Kleber de Oliveria, MD?; Robert Lancioni, PhD®;
Amy Lambert, PhD®; Sherif Zaki, MD, PhD!

Morbidity and Mortality Weekly Report
February 10, 2016

« Zika isolated by RT-PCR from

brains of two infants with
microcephaly (36 and 38 weeks
gestation) who died within 20
hours of birth and from
products of conception of two
first trimester stillbirths from
Rio Grande do Norte state

All four mothers had clinical
illnesses compatible with Zika
virus infection

Newborn brains had
parenchymal calcification,
microglial nodules, gliosis, cell
degeneration and necrosis

Dr Lo Yi-Chun (Taiwan CDC)



Molecular Diagnosis of Zika virus

Detection of viral RNA by Reverse transcriptase-polymerase
chain reaction (RT-PCR) is the main method for
laboratory confirmation of Zika virus identification.

- Rapid, sensitive and specific.

RT-PCR performed on serum is the preferred method for molecular testing

- Allows for detection of viral RNA only in acute phase of illness (5-7 days) — due to
short phase of viremia.

RT-PCR on saliva samples

- Better sensitivity and Increased rate of ZIKV detection, but does not extend
the period of detection.

RT-PCR on urine samples

- Higher viral load in urine than in serum and longer period of detection

(up to 2-3 weeks).

RT-PCR on Amniotic fluid and CSF samples —prenatal or congenital infections
- Sensitivities unknown

Dr Bhatnagar (US CDC)



CDC Trioplex Real-time RT-PCR Assay

(For use under an Emergency Use Authorization only)

For in vitro qualitative detection of RNA from Zika virus, dengue virus,
and chikungunya virus

Acceptable specimens:

For Zika, chikungunya and dengue testing -
» Serum (collected in a serum separator tube)
« Cerebrospinal fluid
For Zika testing only -
*» Urine
» Amniotic fluid

Specimens collected from individuals meeting:

CDC Zika virus clinical criteria

(e.g., clinical signs and symptoms associated with ZIKV infection)
and/or

CDC Zika virus epidemiological criteria

(e.g., history of residence in or travel to a geographic region with active
Zika transmission)

Dr Bhatnagar (US CDC)



Molecular Evolution of Zika Virus in the 20" Century
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Phylogenetic tree of Zika virus isolates
Zika virus isolates identified from Guatemala and Puerto Rico in
December 2015 compared with reference isolates obtained
from GenBank using complete-genome sequences
Lanciotti RS, et al, Phylogeny of Zika wvirus in Western
Hemisphere, 2015 . Emerg Infect Dis, 2016 May

ZIKV was first isolated in 1947.

During the next 20 yrs - remained in
East and West Africa; moved to Asia.

Phylogenetic studies revealed ZIKV
have evolved into 3 distinct genotypes.

-East African (MR766 prototype cluster)
-West African (Nigerian cluster)

-Asian (1966 Malaysia strain is believed to
be an ancestor; Associated with outbreaks
in Micronesia & French Polynesia)

Currently circulating Brazilian strains
are also most closely related to the
2013 French Polynesian strain.

Recently isolated strains from
Guatemala and Puerto Rico are also
most closely related to the 2013 French
Polynesia and 2015 Brazil strains.

Dr Bhatnagar (US CDC)



CDC Trioplex Real-time RT-PCR Assay

¢ Materials provided in the kit: TaqMan Probe

+ CDC Trir::plex Real-time RT-PCR Primer and . 00 ~When intact, the flucrescence of the reporier
Probe Set [CDC;ﬂHtﬂng #KTU.]E}E} N— quinchad dug 1o its proximity 1o the
quencher
Gene targets:  5'UTR - Dengue virus I »Probe hybridizes to the target

nSP1 = CHIKV virus
ENV - Zika virus

Q ﬂ ~dsDMA-specitic 5—=3" exonuclease activity
== ol Tag or Tth cleaves off the reportar

1
« Trioplex rRT-PCR Assay Positive Control Set

(CDC; catalog #KT0167) 0 Fluorescent signal

Inactivated dengue, chikungunya and Zika virus NS5 »Signal i proporional 1o the. amount of
amplified product in the sample

~Reponer is separated from the quencher.

For the dengue virus-specific probe:
the fluorescent dye (FAM) on the 5'end is quenched by BHQ-1 on its 3'end.

For the chikungunya virus probe:
the fluorescent dye (HEX) on the 5'end is quenched by BHQ-1 on its 3'end.

For the Zika virus-specific probe:the fluorescent dye (Texas Red [TxRd]) on the 5'end is
quenched by BHQ-2 on its 3'end.

Dr Bhatnagar (US CDC)
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Interpretations of results
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Diagnostic Approaches for Zika

(2) Virus Isolation

-Type of samples: Serum,
plasma, CSF, Urine, tissue
samples

-Type of cells : C6/36

- Vero

-TAT- Usually takes up to
14- 28 days

-Challenges- Not easy

to isolate the virus

Immunofluorescence Real Time RT-PCR



Diagnostic Approaches for Zika

(3) Serology- Not recommended by CDC Ft Collins in dengue
endemic countries due to Cross reacting antibodies

- Plague Reduction Neutralisation test (PRNT)- can be used
but only in primary infections

- Need live zika virus and zika specific neutralising antibodies

- Show 4 fold rise in virus-specific neutralising antibodies in
paired serum samples

- Interpretation is difficult in secondary flavivirus exposure



“Outbreak ZV”

+ Tested 417 patients

* Including athletes/officials - Olympic
game

- / were positive
» 2 from French Polynesia
* 5 Micronesia



Challenges using Serology for Diagnosis
(CDC)

Serology Cross-Reactions with Other Flaviviruses

= Zika virus serology (IgM) can be positive due to antibodies against related
flaviviruses (e.g., dengue and yellow fever viruses)

= Neutralizing antibody testing may discriminate between cross-reacting
antibodies in primary flavivirus infections

= Difficult to distinguish infecting virus in people previously infected with or
vaccinated against a related flavivirus

= Healthcare providers should work with state and local health departments
to ensure test results are interpreted correctly



Latest Updates on Serology for Zika

» The Virology Unit, IMR is involved In a Zika
Seroprevalence Study. The study started in February
and will complete by August 2017.

» The Virology Unit developed Algorithm of testing for Zika
Serology based on recommendations from CDC and
WHO

» This is an important step to enable extension of
serological testing for subjects especially when zika virus
nucleic acids are not detectable anymore.



Algorithm of Testing for Zika Serology

Workflow for Zika Virus Testing

Clinical Specimens
{3 ml of blood _and 10 ml of urine*™, transported on ice to
Virology Unit, IMR)

¥

Zika 19G ELISA

| |

Detected Mot detected
l l v NEQHT.WE
Zika IgM Zika Viral isolation
Rkl nRI-PCR s 88 o
identification

Sequencing




CDC and WHO Recommended Serological Kits

Targets Recommendations Name of
Commercial
Kits
Zika IgM CDC Fort Collins Inbios Zika IgM
Zika 1gG World Health Euro Imun Zika

Organisation 1IgG




Determination of Zika IgG antibodies by ELISA

Determination of Zika IgG in serum samples using WHO
approved commercial kit (Euro Imun Zika IgG ELISA).

As there is potential cross-reactivity with another flavivirus
(dengue) which is also endemic in Malaysia, hence the same
samples will also be subjected to Dengue IgG (Euro Imun
Dengue IgG ELISA).

Determination of Zika IgM antibodies by ELISA

Determinations of Zika IgM in serum CDC approved
commercial kit (Inbios Zika IgM ELISA).

Again, to prevent potential cross reactivity with dengue, the
same samples will also be subjected to Dengue IgM (Inbios
Dengue IgM ELISA).



Advantages and
Disadvantages of Each Test



Advantages and Disadvantages of Each Test

Type of Test

Real Time RT-PCR

Viral Culture

Serology (PRNT)

Serology (ELISA)

Advantages

High Sensitivity (up to 10 copy
number of virus); High Specificity
Fast TAT- 4 hours

Gold standard, need BSL2 ,

Live virus needed for
characterization of virus,
development of diagnostic assay

Evidence of recent exposure (4 X
fold rise in titre)

Fast and useful in subjects who
have sero converted

Disadvantages

Sensitive during Viraemic Stage
only- up to 10-14 days in serum
and 18-21 days in urine

Useful during viraemic phase only,
Long TAT- up to 28 days or more.
Sensitivity is limited by presence
of viable virus in specimen, cold
chain must be maintained during
transportation

Meaningful only in primary
infections, Laborious, TAT-Up to 5
days

Need to perform ELISA for
dengue simultaneously to ensure
reliability of interpretations




Differential Diagnosis



Differential Clinical Diagnosis (CDC)

Clinical Features:

Zika Virus Compared to Dengue and Chikungunya

Features Zika Dengue Chikungunya
Fever +4 e A

Rash S + ot
Conjunctivitis ks ”
Arthralgia ++ 4 PR
Myalgia + ++ +
Headache + ol £
Hemorrhage - ++ "

Shock +




Diagnosis of Zika In special population

Special population —Microcephaly and Guillain Barre Syndrome (GBS)

Special request- can proceed to do test without history of travel
(prerogative of the person in charge of testing)

Suitable samples
Microcephaly- serum/plasma from baby and mother
- cord blood from baby
- tissue sample (placenta) from mother
GBS - serum/plasma from suspect case
But must investigate other usual causal as well (mi croorganism)

Microcephaly — TORCHES- Toxoplasma, Rubella, CMV, Herpes, Syphilis

GBS - EV, Herpes, EBV, Campylobacter



Training on Real Time RT -PCR



Training on Real Time RT -PCR

» The Virology Unit, IMR was given the task by Ministry of
Health Malaysia to develop molecular diagnostic test for
zika and provide training to 17 major laboratories in
hospitals and Public Heath Laboratories to enable them

to perform these tests.

» The Zika real time RT-PCR developed by Virology Unit
IS based on published zika virus sequences. Positive
control was also developed by using synthetic oligos.

» Laboratories that have detected Zika Nucleic Acid will
refer the samples to Virology Unit, IMR for confirmation

by sequencing.



Real Time RT -PCR Training

> 23-24 February 2016- Virology Unit, IMR
»Involves 12 Hospitals, MKAK Sg Buloh and 4 MKA
» One representative from each Hosp/MKA
» Training- (1) RNA Extractions

(2) Master mix preparations

(3) Amplification protocols
(4) Interpretations of results



List of Hospitals and MKAK/KA Involved (17)

LIST OF HOSPITALS AND FPUBLIC HEALTH LABORATORY
PROVIDING SERVICES FOR REAL TIME PCR

List of hospital providing Real Time PCR confirmation test for Zika
virus

——

. Hospital Umum Sarawak

Hospital TuankudaafarNegern. Sembilan

Hospital Raja Perempuan Zainap i
Hospital SultanahBahiyvah Kedah

Hospital Kuala Lumpur

Hospital Sungai Buloh

Hospital SultanabAminah Johor
Heospital Raja PemmaisuriBainun Perak

oS BE OB W W

Haospital Pulau Pinang

10. Hospitalsultanah Nur Zahirah Terengganu
11. Hospital Jengku AmpuanAizanPahang

12. Hospital Melaka

Public Health Laboratory Providing Real Time PCR confirmation
test for Zika virus

1. MKAK 5g Buloh
MEA Kota Kinabalu

MEA Kota Bahru
MIEA Ipoh

Mow

MEA Johor Bahrnu
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Conclusions

Diagnosis of zika virus will be challenging In
flavivirus endemic countries eg Malaysia

Current reliable method is Real time RT-PCR

But assay has limitation as sensitive in 10-14 days
after onset of symptoms

Differential diagnosis Is important in this scenario

Hospitals can now utilise serological testing by
using Zika IgM test kit from Inbios.






