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LABORATORY DIAGNOSIS/TESTS

e Direct method

1) Nucleic acid amplification tests (NAAT)

2) Antigen detection tests

3) Virus isolation

 Indirect detection method

1) Serologic tests for detection of IgM and 1gG antibodies

2) Neutralization assays : plaqgue-reduction neutralization test
(PRNT) / HI



Nucleic acid amplification tests (NAAT)
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Antigen detection tests
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Yirus isolation
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Detection of immune response to viral

infection
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Serologic tests for detection of IgM antibodies
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Serologic tests for detection of IgG antibodies

3,5 el oL> wg.o.c uw 611; Q\gsos |, dges SO )olgG (_gLQC;QlJL;ﬁ] uw o

J..wl.: M‘d d9.>5 Q‘ ).:‘).: e c.loLQwo L)ws‘j LQLQLQQL’G“" w‘ u.i.o.a 4\5 w‘

Wam Y-¥ agd digad g (Ol aiged) pdle £5,5 5 s Jsl 35y i 50 Yoome diged (gl ciii> sladiges Liulejl
Ailoais 0ogll g g oM a4 DB a5 sol,8l y0 0%y w4 el o (5 glaex (Cald > j0) an

Cogae yaseid |l cpl gl ool lis calds > 0 g ol sladiged o e 4 i 5l so e J)d.u She
A.JSSA Lg’w u“’ﬁf’}’ﬁ)b o>

ws.mcuw(_g‘);owwsa u.og)u_i.:lgG D JAM cW‘OMOQM‘DENV L)M“")‘DU"“\};‘ L

pod 0 el ¥l s malial (oS sl il ])o P os.;l) o olids digas 9° JrS )o|gG le.%‘_sdl.’u.u‘ )S! °
Sk d.ss.sb w}c& omou Lid Cew QS.&)«Q WDgd oddlive LSOL:G«."

ML, @L.a /JaMo S o e gl JSTg 9,0 51 LS

(FAS) uils ygldgiges] i g (EIAS) ool wlgiges! 5l 05 le 09290 I8G s



Immunofluorescent Antibody (IFA)
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Neutralisation Titres
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Specimens
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» Specimens suitable for NAAT (RT-PCR) to detect
viral RNA:
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» Specimens suitable for dengue NS| antigen

diagnostic tests:
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Specimen processing and storage

B3 (6gym olBialeyl o lastiu] 5l ool diges (g5l oS @

Dgd ol g JpS e jeb 4wl b Jleisl Sl 6 S ol> 6l @
dozrin o diges (6,105 gl ol Lo Glilug b S sla, 5,8/ o

Qg.w g_.sl.o.o‘ I 4 g0 ))S.o ;‘995 9 dl.o?u‘ )‘ ®
g Mgl (5,lae S5 ol Kl az 0 A-Y sloo jo Jlxsw jo o digesd a5 04l oo
Kgd iebel el FA G,

ol aS5 ol il az 0 -V gles j0 59, Y U lgs o |y o diged glgil aan @
gl (6055 ol )5 Bl 4z 0 -V Gles o b b diged g, V5l s sl



Biosafety
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Shipping specimens
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Differentiate primary and secondary dengue
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Suspect

in non-pregnant person® 1

symptomatic arbovirus infection

Blood/serum and urine
collected = T days after
symptom onset

Consider specimens and
tests for other differential
diagnoses (e.g., CHIKY,

Blood/serum collected
=T days after symptom

malaria, influenza, SARS-
Cov-2)

¥

MAT for ZIKV and DENV; may
perform NS1 test for DENV®

onset

Test for IgM to DENV and ?_'IHH, and other
---------------- * flaviviruses circulating where the exposure

1
i occurred
1
HH‘*-HH ! - H"-.. e —
- Y !.f__..f" '-‘_' '-—-.____________
Bositive Negative t__.—-— '-.':" g —
IgM positive for anly one . .
of ZIKV or DENV and :3: ::;' E‘;ENEI?: l:'w negative
negative for the other & &
(and negative for other
- ¥ circulating flaviviruses)
ZIKAJDENY confirmed Mo evidence of
infection with whichewver infection, however,
virus RNA was detected; or ZIKV/DENY infection not
confirmed infection with definitively ruled out  |F-------- 1
DENVif dengue N51 antigen Presumptive recent Fresumptive ]
detected. Coinfections may infection with the virus recent No evidence
be detected but are less against which IgM flavivirus of infection
COMMon. antibodies were infection
detected.

“Final interpretation of result should be done in canjunction with clinical presentation and epidemiological context

tPatient should be asked about prior flavivirus infections and vaccinations (e.g., yellow fever, dengue, tick-borne encephalitis, Japanese encephalitis)

Figure 1. Proposed testing algorithm for suspect Zika virus (ZIKV) or dengue virus (DENY) infection in a symptomatic non-pregnant person




Suspect sympltomatic arbovirus infection
in pregnant waoman*t

e o Consider specimens T —
- and tests for other —
Blood /serum and urine ) : h Blood collected = 14
collected = 14 days after differential diagnoses s aftrer =eTTRGCETL
symptom onset * (e.g., CHIKV, malaria, anl:.et ymp
influenza, SARS-CoV-2)
w v
NAT for ZIKV and DENY; may perform IgM testing for
N51 test for DENWV » ZIKN and DENW
R - -----_""—--._
e = T
. e T——
T . T
" e ==
Positive Megative lgM positive for only one IgM positive Megative
of ZIKV or DENV and for ZIKW Igh
negative for the other and DENV IghM
(and negative for other
ZIKA/DENV confirmed circulating flaviviruses)
infection with whichewer ]
virus RMA was detected; or |
confirmed infection with |
DErt.I'u' if dengue MS1 - v
‘-'"F'E'EH F'ELEH'EH' Probable recent Probable recent 1_r
s:}lnm{:::{;ns mayl be infection with the virus flavivirus Nﬂ_ euu:le_»nce
etected but are less against which IgM infection of infection
commar. antibodies were
detected. ZIKA/DENY

*Final interpretation of result should be done in conjunction with clinical presentation and epidemiclogical context
tPatient should be asked about prior flavivirus infections and vaccinations (e.g., yvellow fever, dengue, tick-borne encephalitis, Japanese encephalitis)

Figure 2. Proposed testing algorithm for suspect Zika virus (ZIKV) or dengue virus (DENV) infection infection in a symptomatic pregnant woman



FIGURE 1. Dengue and Zika virus testing recommendations for nonpregnant persons with a clinically compatible illness and risk for infection

with both viruses*

Specimen collected <=7 days
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Perform dengue and

Specimen collected =7 days
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FIGURE 2. Dengue and Zika virus testing recommendations for pregnant persons with a clinically compatible illness and risk for infection with
both viruses*

Specimen collected <12 weeks
postsymptom onset

l

Perform dengue and Zika virus MAATs and
dengue and fika virus lgM serology
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i | i ! i
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SCIENTIFIC REPg,}RTS

The Use of NS1 Rapid Diagnostic

Test and gRT-PCR to Complement

IgM ELISA for Improved Dengue
s D1AgNosis from Single Specimen



Primary Infection Secondary Infection
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Figure 3. Comparison of the performance of qRT-PCR, NSI Ag Strip and IgM ELISA assays against acute
and post-acute dengue samples in primary and secondary DENV infection. The test sensitivities between
primary and secondary infection were compared using Chi-square test or Fisher’s exact test (two-tailed).
Significant differences (p < 0.01) of test sensitivities between primary and secondary infection were obtained for
all tests.



Primary Infection Secondary Infection
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Figure 4. Sensitivity of various dengue diagnostic methods against laboratory-confirmed dengue samples
in primary and secondary DENV infection. The test sensitivities among groups were compared using
McNemar's exact test (two-tailed). The sensitivities of combined NS1 Ag Strip/IgM ELISA and combined qRT-
PCR/IgM ELISA tests were significant higher (p < 0.01) than those of individual tests.



Recent dengue virus infection

* Definitive Criteria

* |solation of dengue virus from clinical material; OR

e Detection of dengue viral RNA in clinical material; OR

e Detection of dengue NS| antigen in serum or plasma; OR

e Seroconversion or significant increase in dengue lgG level or
titre in serum or plasma provided the IgG is shown to be
specific to dengue virus by neutralisation or other specific
tests.

* Suggestive Criteria
» Detection of IgM to dengue virus.



Secondary dengue virus infection

e Definitive Criteria

e Fulfilment of definitive criteria for recent dengue
infection in a person with previous laboratory confirmed
dengue infection.

» Suggestive Criteria
e Dengue HI titre 21:2560; OR

e Dengue I1gM/lgG OD ratio <|.4 when tested at 1:20
dilution or <|.2 when tested at |:100 dilution of serum
collected within 30 days of symptom onset.
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L,,. e Australian national notifiable
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Iseqases
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Confirmed case

Laboratory definitive evidence and clinical evidence

Isolation of dengue virus OR

Detection of dengue virus by nucleic acid testing OR

Detection of non-structural protein (NS1) antigen in blood by EIA OR

lgG seroconversion or a significant increase in antibody level or a fourfold
OR

greater rise in titre to dengue virus, proven by neutralisation or another
specific test

Detection of dengue virus-specific IgM in cerebrospinal fluid, in the absence
of IgM to Murray Valley encephalitis, VWest Nile virus /Kunijin, or Japanese
encephalitis viruses



Probable case

» Laboratory suggestive evidence

e Detection of NS| antigen in blood by a rapid antigen
test. OR

e Detection of dengue virus-specific IgM in blood.
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