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Abstract

A live attenuated tetravalent dengue vaccine development in Thailand :
progress, problem and opportunity

The discovery at the University of Hawaii that dengue viruses could be propa-
gated serially in Primary Dog Kidney (PDK) cells offered an initial step for development
of live dengue vaccines. At Mahidol University, dengue 1, 2 and 4 viruses could
successfully propagate in PDK cells, whereas dengue 3 virus could not and was to
serially passaged in primary green monkey kidney (PGMK) cells. Certain biological
attributes were used for selection of candidate dengue vaccine viruses. Progeny
viruses in PDK and PGMK cells revealed progressive modification in phenotypic markers
of all 4 dengue serotypes.

Seven monovalent dengue vaccine candidates were selected and used in phase
1 clinical trials in flavivirus non-immune subjects. Monovalent dengue 1, 2 and 4
candidate vaccines were proved to be safe and immunogenic. These 3 acceptably
attenuated dengue vaccines could be used for immunization in one injection resulted
in strong neutralizing antibodies against dengue 1, 2 and 4 serotypes in all vaccines.
This marked an important milestone in using products based on PDK cell passage.
Using underattenuated dengue 3 progeny adapted in PGMK revealed viral interference
in the tetravalent combination. After fixing the dengue 3 problem, opportunity of having

an ideal tetravalent dengue vaccine with balanced immunogenicity is how opened.
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an New thinking in dengue case classification : why change

4 A, (ARTin) way A fiaguge  Chinical Prof. Siripen Kalayanarooj
amﬂ’uqmwLﬁmwiamﬁum‘n%ﬁ Queen Sirikit National Institute of Child
Health

Abstract

The DENCO, multi-countries study group had suggested new dengue classification
to replace the current WHO dengue classification. The new classification simply divides
patients into 2 categories; dengue (with/without warning signs) and severe dengue.
They claimed that it is simple, friendly used and that the sensitivity and specificity
to detect severe dengue cases is 95%. But when we look carefully we found that
this new dengue classification is too non-specific, making over-diagnosis and need
laboratory to confirm for dengue infections (except those with criteria of evidence of
plasma leakage). This suggested new classification has no advantages over WHO
criteria because it does not address the important hallmark of dengue hemorrhagic
fever (DHF), i.e. plasma leakage as in WHO case definition which contributed to the
high specificity of WHO criteria for DHF. Current WHO classification (Dengue Fever,
DHF and Dengue shock syndrome) has sensitivity of 62% and specificity of 92%.
Some modification of current WHO classification by adding another category of unusual
manifestations of dengue (or expanded dengue syndrome) in order to cover those
severe/complicated dengue cases with multiple organs involvement is recommended.
In addition, WHO case definition criteria are also proposed for modification in order

to increase the sensitivity more as follows: Two major criteria (Fever and plasma
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leakage) and one minor criterion (Tourniquet test positive or petechiae or thrombo-

cytopenia) are required for the diagnosis of DHF/ DSS. To increase the sensitivity

more, plasma leakage can be re-defined as hemoconcentration 15-20% in those who

received |V fluid and thrombocytopenia can be re-defined as Platelet count < 150,000

cells/cumm.
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ﬂ‘gﬂ Suggested classification
osaluil
1. Dengue without warning signs
Probable dengue
® Live in/travel to dengue endemic
area.
® Fever and 2 of the following
criteria :
+ Nausea, vomiting
+ Rash
* Aches and pains
« Tourniquet test positive
+» Leukopenia
+ Any warning sign
Laboratory-confirmed dengue
(Important when no sign of plasma leakage)
2. Dengue with warning signs
Warning signs*
+« Abdominal pain or tenderness
+ Persistent vomiting
+ Clinical fluid accumulation
+ Mucosal bleed
« Lethargy, restlessness
« Liver enlargement > 2 cm
+ Laboratory increase in
Hct concurrent with rapid

decrease in platelet count
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* (requiring strict observation and
medical intervention)
3. Severe dengue
® Severe plasma leakage leading
to :
+ Shock (DSS)
% Fluid accumulation with
respiratory distress
® Severe bleeding - as evaluated
by clinician
® Severe organ involvement
¢ Liver : AST or ALT > = 1000
+» CNS : Impaired consciousness
+ Heart and other organs
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Note

Dengue with/without DF/DHF Non-specific if no serological

warning signs confirmation except those with
clinical fluid accumulation or increase
Hct concurrent with rapid decrease
in platelet count

Severe dengue e DSS Non-specific if no serological

e DHF with fluid overload

® DF with unusual bleeding

confirmation except those with

plasma leakage

e DF/DHF/DSS with unusual

manifestations (Multiple organs

failure)

4. 000000 P 1-52 00000000.indd - 28

15/11/2553 18:33:52



4. 000000 P 1-52 00000000.indd 29

wewa [Enssne, aufufie/and, Juiy

AN IRIUSTIN LLazﬂmmﬁammLuﬁiazqﬂﬂa,

(%
@

U ‘]JLLN’JV]’]\‘iﬂ’I‘S%JﬂB’T‘IIE]\‘JLLGiﬂZIi\TWEJ’]UWﬂTu
wAazUszimnd

a3ef 2 Wisuidsuinauninisidady
Dengue with/without warning signs iy WHO

criteria for diagnosis DF az#iuinas1eiuann

v W

dntaen

Y

fo 221U Probable dengue case

Al luaounninisszuineslsn wienndge

Y

. ¥
o a <1

Amstiufunisfadaisivn uazlunsitdaseld

=»

wanNSReItuAs 14 waziinausian 2 ot

A9 2 Wisuisy Suggested classification uN153119

@

nsEnslsatinsotnlneuNas UA 6 atufi 1 >> ‘29’

Topnauniiouuid 3 49 @ Rash, Toumniquet
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Ache and pains Tu Suggested classification
vzsmfudeoifieaii @2 WHO classification
szuznaaniiiu 4 4 Ae Headache, Myalgia,
Retro-orbital pain ax Arthralgia/Bone pain
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a8 Dengue with/without warning

signs 1y WHO criteria for diagnosis DF

Suggested Classification WHO Classification Note
Live in/travel to dengue endemic area. Same
flduazensatwlaetanien 2 dadedelui Same
Nausea, vomiting -
Rash Same

Aches and pains

Headache
Retro-orbital pain
Myalgia
Arthralgia/bone pain

Count only one
item instead of 4
in the suggested

classification

Tourniquet test positive

Same

Leukopenia

Same

Any warning sign:

® Abdominal pain or tenderness

® Persistent vomiting

e Clinical fluid accumulation

® Mucosal bleed

® |ethargy, restlessness

® Liver enlargement > 2 cm

® Increase Hct concurrent with rapid

decrease in platelet count

Laboratory confirmed dengue

HI Titer > 1,280 or IgG or IgM positive
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age A ll@Anilelly DHF case definition

® ilp Classify 1flu Severe dengue Wi
mﬁ’nma:giomnLL@:ﬁWﬂﬂninﬁsﬂlﬁﬁ LN
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hfmeed Tasamzgieifionnisidensen

a

NINNIBH organs involvement (CNS, Liver,

Heart) §Justiedsiazfosinatinmfeeduii

e

nMsfnle tavnenainanlsrdus vsaiin
nlaavsrdndzeviiiees

&7U Current WHO Dengue Classification
e finmsuiufio DHF case definition e iy
‘309209 plasma leakage fdudaunnsing
#1&1#09 DHF fisineiy DF (@l plasma
leakage) sanInazld classify fihaldiiansan
doulng uadedfrduniedilisnansald
WHO classification Tun1s3fiadlé ilaeannlaidl
NSMUANIUTEY Plasma leakage LHW 910
nM3Ans1 DENCO wuilayninluil Baseline Het
FalsimansaduiaiAn Hemoconcentration Léi
sodudsuidanlusuianie n19191: Het
baseline Iiluihsfissduinacinidoion ifio
MHSsuisumsisustadiuszessiann 3
14 Baseline Het vavfiiliniavazfiniinals
Population Het filsisnansayszyndl#laly

NiaennIe
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Suggested dengue classification Talgi

15elaminilanin Current WHO classification
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51897 WHO

Srikiatkhachomn A LazAML!
classification/case definition 4§ Sensitivity
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AdTnLazN15ATIAIN BN TRN1I8E19d

uazauNnlyfian1InsaiutuniIsinaLsiei

=

(ﬁd\ls\iﬁ‘(u routine clinical practice) fisansn
Aladuliluszezusnioufifiinazidngseos
3nqm’7‘iawﬁmn'ﬁ§um\1 ptalsfimn A9
Modify Current WHO Criteria W ¥l
Sensitivity Tun133fladeufialiisansoasaungy
nmaiedefihaldidensenanivald Feiidelaus
mawasuuassosalyil

o DF T#amslduaz Toumiquet test +
Leukopenia (WBC < 5,000 \oa/auuy.) Liu
naunTitadeneedin waliin Specificity,
PPV wazan Over-diagnosis MIRAN1TZU
Pasunnd/menuna/dmihfiansnsuge

® iin Classification 789 DHF with
Unusual manifestations 38 Expanded dengue
syndrome é’]m%’u@ﬂwﬁﬁmmmamuﬂan
panlt Ap P1ANDINTNANDY UMY LA
38 Myocarditis (& organ(s) involvement) s
maLﬁmf‘iaomnL%al,ﬁuﬁﬁﬁmm?ul,m v3nLia
Nz wnIndauzadlsna (complications)
mnisﬂﬁizf"mﬁmm@’ﬂw (Underlying diseases)
vininannshndonsoniudoriniu (Dual
infections)

® Case definition of DHF/DSS A234tiu
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gauinseduiiu < 150,000 LBa/aUNN. Tour-
niquet test LU Minor criteria lid1Judaed
Tugthennae

® 791301 Definition of plasma leakage
T¥doau U 819l¥ Hemoconcentration
10-15% Tusnwiigielésy IV fluid §1uansnn
#38397n OXR Tus1efid plasma leakage 13isn
AR ez lurin right lateral decubitus
W uasdiosiien Pleural effusion index > 5%

® 31U Modify Current WHO criteria
wostoluil

WHO Case Definition for DHF = 2
Majors and 1 Minor criteria

Major Criteria :
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2. Plasma leakage:

+ Rising Hct 15-20%

+ Pleural effusion by physical
examination, CXR (Rt lateral decubitus - Pleural
effusion index > 5%), Ultrasound

+ Ascites by physical examination,
Ultrasound

+ Hypoalbuminemia (albumin < 3.5

gm%) in normal nutritional status

Minor criteria :
1. Thrombocytopenia (platelet count
< 150,000 LHR/AU.4N.)

2. Tourniquet test positive (> 10

1. Fever petechiae/square inch) or petechiae
4 Suggest Modify Dengue WHO Classification )
Dengue Viral Infections
|
I 1
Asymptomatic Symptomatic
I T {
Viral Syndrome Dengue Fever Dengue Hemorrhagic Fever
T l 1
DHF DSS
(DHF grade |, 1) (DHF grade lll, IV)
Unusual manifestation of Dengue/ Expanded Dengue Syndrome :
® Organs (s) involvement: (Encephalopathy/Encephalitis),
Liver/Renal failure, Myocarditis,...
® Co-morbidities
® Co-infections
-

J

Wanipuifisuaugulsei Suggested new
classification (MARUWIN) Fesalyil

® DF - mild
® DHF (DHF grade |, Il) - moderate
to severe
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® DSS (DHF grade lll, IV) - severe
® Unusual manifestations of dengue

or Expanded dengue syndrome - severe
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Abstract

Dengue Hemorrhagic Fever (DHF) is a significant public health problem, especially
among countries in South-east Asia. An effective dengue vaccine is expected to be
made available in the market in a few years. This report was aimed to propose
appropriate strategies for dengue vaccine introduction into Thai EPI. Reviewing
available documents as well as personal communications with related persons were
applied to determine the existing decision making process of new vaccine introduction
into the program as well as experiences of immunization services of the program.
The appropriate strategies were proposed according to analysis results of the reviews
and communications. From the reviews and communications, it was found that Thai
EPI was ready for new vaccine introduction, if required, and very successful in the
program implementation. It had strong immunization policy and decision making
processes for new vaccine introduction. For the appropriate immunization strategies,
youngest age group who could generate protective immunity from dengue vaccination
should be identified as a target group for a regular immunization program, while a
catch-up program for other age group should be ordered as lower priority. An
appropriate dengue immunization schedule should be made compatible with the
existing schedule as much as possible. From the start, dengue vaccine may be used
in a private sector, while the governmental sector should start the program with
conducting an immunization pilot program and gradually expanded to cover the target
groups nationwide. In addition, an adverse events following immunization surveillance
system should be conducted to follow vaccines with long enough period of time,

while disease surveillance should be included both clinical and laboratory aspects.
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Journal of the Vector-borne Diseases is an academic journal. The Journal published by
Bureau of the Vector - borne Diseases, Department of Disease Control, Ministry of Public Health

2 issues/year (January - June and July - December)
Objectives
1. Service technical of the Vector — borne Diseases for
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staffs academics and public.
2. Be a forum and mediate publish academic papers.
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