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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)� 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





Zika Virus

� Belongs to Flaviviridae

� Genus Flavivirus

� Enveloped virus, about 40 nm in diameter

� About 10.7 Kb

� Icosahedral shaped



Zika Virus - Genome

� 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 



Signs & Symptoms

� 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 “Surveillance 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

•Zika virus originally isolated from primates 
in the Zika forest of Uganda in 1947 

•First detected serologically in humans in 
Nigeria in 1968 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



Zika in Malaysia?



Zika in Malaysia

In Aedes aegypti, 1969 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� Flavivirus replicate in cytoplasm as most RNA viruses

� Usually mild/benign illness

� 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



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 � 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, 
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



Dr Lo Yi-Chun (Taiwan CDC)



Dr Bhatnagar (US CDC)



Dr Bhatnagar (US CDC)



Dr Bhatnagar (US CDC)



Dr Bhatnagar (US CDC)



Designated PCR Working Areas

PrePre--PCRPCR----
RNA/DNA extraRNA/DNA extra ..

PrePre--PCRPCR––
MastermixMastermix prepprep

PostPost--PCRPCR––
Equip/ Gel Equip/ Gel elecelec



Test Controls: Positive Control, 
NTC, Negative 
Control

Threshold Cut-Off:  10-40, 
Sigmoidal curve

Interpretations of results

Sigmoidal curve

If negative on first sample but 
clinically indicated- can req second 
serum + urine (virus stays longer 
–up to 12 to 20 days)



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

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

- Need live zika virus and zika specific neutralising antibodies- 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

• 7 were positive• 7 were positive

• 2 from French Polynesia 

• 5 Micronesia



Challenges using Serology for Diagnosis 
(CDC)



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 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



CDC and WHO Recommended Serological Kits

Targets Recommendations Name of 
Commercial 

Kits

Zika IgM CDC Fort Collins Inbios Zika IgMZika IgM CDC Fort Collins Inbios Zika IgM

Zika IgG World Health 
Organisation 

Euro Imun Zika 
IgG



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 Advantages Disadvantages

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

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

Viral Culture Gold standard, need BSL2 , Useful during viraemic phase only, 
Live virus needed for 
characterization of virus, 
development of diagnostic assay

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

Serology (PRNT)

Serology (ELISA)

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

Fast and useful in subjects who 
have sero converted

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)



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- 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 



� 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.

Training on Real Time RT -PCR 

� 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� Training- (1) RNA Extractions
(2) Master mix preparations
(3) Amplification protocols
(4) Interpretations of results



List of Hospitals and MKAK/KA Involved (17)



Laboratory TrainingLaboratory Training



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 symptomsafter onset of symptoms

� Differential diagnosis is important in this scenario

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




