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Animal -Arthropod -Man Cycle

ÅFlaviviruses

-Yellow Fever virus 

-Dengue virus

-Japanese 
encephalitis

-West Nile virus

-Zikavirus

 

ÅTogavirus

-Chikungunya

Weaver SC, et al. Annu. Rev. Med. 2018. 69:395ï408

ÅBunyaviruses

ÅNairovirus

ÅPhleboviruses

ÅOrbiviruses

ÅVesicoviruses

ÅThogotoviruses

ÅAsfavirus



Man -Arthropod -Man Cycle 

Dengue virus (DENV) 

Å4 serotypes (DENV1-DENV4) 

Chikungunya  (CHIKV) 

Å- 3 Lineages (ESCA, Asian, IOL)

Zika  virus (ZIKV) 

Å- 3 Lineages (African, Asian, 

West African)

Weaver SC, et al. Annu. Rev. Med. 2018. 69:395ï408



Arbovirus Infections : 
Clinical Syndromes

ÅShort incubation period 3-10 days

ÅMost cases are asymptomatic (except ZIKV, CHIKV)

ÅFever and flu-like symptoms, 
ïpossibly associated with rash -> ZIKV, CHIKV, DENV

ïwith arthralgia -> CHIKV, MAYV

ïwith jaundice -> RVFV, YFV

ÅEncephalitis or meningoencephalitis
ïcommon -> OROV, YFV

ïless commonly DENV, CHIKV and ZIKV

ÅHemorrhagic fever ->  DENV, RVFV 

Weaver SC, et al. Annu. Rev. Med. 2018. 69:395ς408



Chikungunya , Zika , and Dengue Infection

Parameters Chikungunya Zika Dengue
Genus Alphavirus Flavivirus Flavivirus

Ratio of symp/asmp 8.5/10 1/5-1/6 1/4-1/9

Headache + + +++

Arthralgia +++ + +/-

Myalgia ++ + +++

Conjunctivitis ++ +++ -

Fever ++ + +++

Maculopapular rash ++ +++ +

Neutropenia + - ++

Lymphopenia +++ - ++

Thrombocytopenia +/- +/- +++

Shock syndrome - - +++

Edema of extremities - ++ -
MussoD, et al. ClinMicrobiolRev 2016: 29:487ς524

Shuaib et al. The American Journal of Medicine 2016.



Pathogenesis of Dengue infection

Pang X, et,al.. Progress towards understanding the pathogenesis of dengue hemorrhagic fever. 
Virologica Sinica. 2017 Feb 1;32(1):16-22.



Transmission

ÅDengue Virus
ÅSmall single-stranded RNA virus comprising four distinct serotypes.

ÅGenus Flavivirus, family Flaviviridae.

ÅThe vectors
ÅAedes mosquitoes, principally Ae. aegypti.

ÅThe host
Åan incubation period of 4 -10 days

ÅTransmission of the dengue virus
ÅHumans are the main amplifying host of the virus.

ÅDengue virus circulating in the blood of viremic humans is ingested by 
female mosquitoes during feeding.



Clinical Manifestation of Dengue Viral Infection

Dengue virus 
infection

Asymptomatic Symptomatic

Undifferentiated 
fever

Dengue fever

Without bleed With bleed

Dengue 
hemorrhagic 

fever

No shock Shock (DSS)

Unusual 
manifestation

Primary Infection
VS 

Secondary Infection

80-90%

50% 40% 10%



ŏĔĦĤƢĔŅĶĺŇĬŇěĜńĵœĕƟŏħĚĔňȮ&dengue fever: DF)
Probable case ľĶŊŀȮįŌƟĮƙĺĵĪňŗĬƞŅěŃŏĮƦĬœĕƟŏħĚĔň

įŌƟĮƙĺĵĪňŗĴňŀŅĔŅĶœĕƟŏĜňĵĭıĸńĬȮ0+5ȮĺńĬȮĶƞĺĴĔńĭŀŅĔŅĶȮŀŅĔŅĶŐĽħĚȮĽŇŗĚĨĶĺěıĭŀĵƞŅĚĬƟŀĵȮ0ȮĕƟŀ

ÁĮĺħĻňĶļŃ

ÁĮĺħŏĭƟŅĨŅ

ÁĮĺħĔĸƟŅĴŏĬŊŘŀ

ÁĮĺħĕƟŀľĶŊŀĮĺħĔĶŃħŌĔ

ÁįŊŗĬŐħĚĭĶŇŏĺĦįŇĺľĬńĚ

ÁĴňěŋħŏĸŊŀħŀŀĔĭĶŇŏĺĦįŇĺľĬńĚȮľĶŊŀĴňŏĸŊŀħĔŜŅŏħŅœľĸ

ÁĳŅĺŃŏĸŊŀħŀŀĔįŇħĮĔĨŇőħĵıĭĺƞŅȮĴňįĸĔŅĶĪħĽŀĭ
ħƟĺĵȮtourniquettest ŒľƟįĸĭĺĔȮ

ÁĮĶŇĴŅĦŏĴŖħŏĸŊŀħĕŅĺȮ:Ȯ3*...Ĩńĺ-ĸĭ,ĴĴ,Ȯ

őħĵĴňŏĴŖħŏĸŊŀħĕŅĺĝĬŇħȮatypical lymphocytes 
ŏıŇŗĴĕŉŘĬ

ÁėƞŅŁňĴŅőĨėĶŇĨŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ3ů/.

ÁĮĶŇĴŅĦŏĔĸŖħŏĸŊŀħȮ:Ȯ/3.*...ȮĨńĺ-ĸĭ,ĴĴ,

ŐĬĺĪŅĚĔŅĶĺŇĬŇěĜńĵŐĸŃĔŅĶħŌŐĸĶńĔļŅįŌƟĮƙĺĵőĶėœĕƟŏĸŊŀħŀŀĔŏħĚĔňȮŒĬįŌƟŒľĠƞȮı,Ļ,Ȯ0341



Tourniquet Test 

ÅInflate blood pressure cuff 
to a point midway between 
systolic and diastolic 
pressure for 5 minutes

ÅPositive test : 20 or more 
petechiae per 1 inch2

ÅThe meta-analysis for 
dengue diagnosis by 
Tourniquet test

ÅThe sensitivity was 58% 

(95% CI, 43%-71%) 

ÅThe specificity was 71% 

(95% CI, 60%-80%)

Grande AJ, Reid H, Thomas E, Foster C, Darton TC. Tourniquet test for dengue diagnosis: systematic review and meta-analysis of diagnostic test accuracy. PLoS neglected tropical diseases. 

2016 Aug 3;10(8):e0004888.



ŏĔĦĤƢĔŅĶĺŇĬŇěĜńĵœĕƟŏħĚĔňȮ&dengue fever: DF)
Definite case ľĶŊŀ įŌƟĮƙĺĵĵŊĬĵńĬĺƞŅŏĮƦĬœĕƟŏħĚĔň

įŌƟĮƙĺĵĪňŗœħƟįĸĭĺĔěŅĔĔŅĶĨĶĺěĺŇĬŇěĜńĵĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶŏıŊŗŀĵŊĬĵńĬĔŅĶĨŇħŏĝŊŘŀœĺĶńĽŏħĚĔň

ÁįŌƟĮƙĺĵĪňŗĴňœĕƟȮ/+3ĺńĬ

ÅNon structural protein-1 (NS-1 antigen)
ÅRapid strip tests : Sen40-81%,  Spec 76-

97%
ÅELISA : Sen60-75%, Spec 71-95% 

ÅReverse transcriptase polymerase chain 
reaction(RT-PCR) : Sen76+77%, Spec/..%

ÁįŌƟĮƙĺĵĪňŗĴňœĕƟĴŅĬŅĬĔĺƞŅȮ3ĺńĬľĶŀœĴƞĴňœĕƟŐĸƟĺ

ÅAnti-dengue antibody (IgM/IgG)
ÅRapid strip test : Sen 4+74%, Spec 47+
70%
ÅHIA, ELISA or immunoblot technology : 

Sen 96-99%, Spec 78-91% (esp. repeat 
next 2 weeks)

ŐĬĺĪŅĚĔŅĶĺŇĬŇěĜńĵŐĸŃĔŅĶħŌŐĸĶńĔļŅįŌƟĮƙĺĵőĶėœĕƟŏĸŊŀħŀŀĔŏħĚĔňȮŒĬįŌƟŒľĠƞȮı,Ļ,Ȯ0341



ĔŅĶĨĶĺěȮĺŇīňĔŅĶĪħĽŀĭȮŐĸŃĔŅĶŐĮĸįĸĔŅĶĪħĽŀĭĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
ŏıŊŗŀĵŊĬĵńĬĔŅĶĨŇħŏĝŊŘŀœĺĶńĽŏħĚĔň

Sample 
characteristics

Diagnostic 
methods

Methodology Time to 
results

Interpretation

Confirm 
dengue 
infection

-Acute serum Nucleic acid 
detection*

RT-PCR, Real 
time PCR

1-2 days Positive, Serotype

Antigen 
detection*

NS-1 Ag rapid 1 day Positive

NS-1 Ag ELISA 1 day Positive

-Acute serum
-Convalescent 
serum

IgM and IgG 
seroconver-
sion 

ELISA 1-2 days Form negative IgM to positive IgM in pair sera
Form negative IgG to positive IgG in pair sera or 4-
fold increase IgG level among pair sera

HAI 1-2 days

Neutralization җ т  Řŀȅǎ

Probable 
dengue

-Single serum IgM, IgG 
detection

Rapid Min Positive
High LƎD ƭŜǾŜƭ ōȅ 9[L{! ƻǊ IL! όҗмнулύ

ELISA** 1-2 days

HIA 1-2 days

*ҞҧҜҩ҃ҊҴ҃ Ҵ҃ҥҙҖҬүҜ ңҳ҃ҧҖҧ҉Ӂқ҃ҥҕҷҙҷӆҬӤ҉җҥҩҊҭҧҳ҉ҊҴ҃ңҷӂ҄ ӥҾ҃Ҷқ 3ҩҳқ
**҃ҴҥҩҶқҶҊҋҳҤҖӥҩҤҩҶҚҷ ELISA ӀҖҤ anti DEN IgM : anti DEN IgG Ó 1.8 ӁҭӥҩҶқҶҊҋҳҤҩӤҴҾҝӅқ primary infection
ҿҗӤҘӥҴҭҴ҃ anti DEN Ab IgM : anti DEN Ab IgG < 1.8 ӁҭӥҩҶқҶҊҋҳҤҩӤҴҾҝӅқ secondary infection

Acute serum : ҩҳқҙҷӆ 1-5 ҄ү҉҃Ҵҥңҷӂ҄ӥ 
Convalescent serum ҩҳқҙҷӆ 15-21 ҭҧҳ҉҃ҴҥҗҥҩҊ҆ҥҳӇ҉ҿҥ҃
Single serum : ҭҧҳ҉ҩҳқҙҷӆ 5҄ү҉҃Ҵҥңҷӂ҄ӥ

ŐĬĺĪŅĚĔŅĶĺŇĬŇěĜńĵŐĸŃĔŅĶħŌŐĸĶńĔļŅįŌƟĮƙĺĵőĶėœĕƟŏĸŊŀħŀŀĔŏħĚĔňȮŒĬįŌƟŒľĠƞȮı,Ļ,Ȯ0341



ŏĔĦĤƢĔŅĶĺŇĬŇěĜńĵœĕƟŏĸŊŀħŀŀĔŏħĚĔň
&dengue hemorrhagicfever: DHF)

įŌƟĮƙĺĵĪňŗĴňŀŅĔŅĶœĕƟŏĜňĵĭıĸńĬŐĸŃĽŌĚĸŀĵȮ0+5ĺńĬȮĶƞĺĴĔńĭĴňĸńĔļĦŃŀŅĔŅĶĪŅĚėĸŇĬŇĔȮŐĸŃĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶĪńŘĚȮ0ĕƟŀȮħńĚĨƞŀœĮĬňŘ

ÁĸńĔļĦŃŀŅĔŅĶĪŅĚėĸŇĬŇĔ
1. ĳŅĺŃŏĸŊŀħŀŀĔįŇħĮĔĨŇ

ÅŏĸŊŀħŀŀĔĭĶŇŏĺĦįŇĺľĬńĚȮœħƟŐĔƞȮįĸĔŅĶĪħĽŀĭħƟĺĵtourniquet testŒľƟįĸĭĺĔȮĴňěŋħŏĸŊŀħŀŀĔȮľĶŊŀĴňěŘŜŅŏĸŊŀħ

ÅŏĸŊŀħŀŀĔŒĬĭĶŇŏĺĦŏĵŊŗŀŏĴŊŀĔĨƞŅĚŕœħƟŐĔƞȮŏĸŊŀħŀŀĔĨŅĴœĶĲƤĬȮŏĸŊŀħĔŜŅŏħŅœľĸȮŏĸŊŀħŀŀĔŒĬĪŅĚŏħŇĬŀŅľŅĶȮŐĸŃ
ĮĶŃěŜŅŏħŊŀĬĴŅĬŀĔĶŀĭľĶŊŀĴŅĴŅĔįŇħĮĔĨŇěŅĔŏħŇĴ

2. ĨńĭőĨȮĴńĔĔħŏěŖĭȮĮĺħĪƟŀĚȮľĶŊŀŀŅŏěňĵĬ

3. ĳŅĺŃŏħĚĔňĝŖŀėȮ&dengueshock syndrome: DDS)

ÅĴňĔŅĶœľĸŏĺňĵĬŏĸŊŀħĸƟĴŏľĸĺȮ&circulatory failure) őħĵĨĶĺěıĭĺƞŅȮĴňĝňıěĶŏĨƟĬŏĶŖĺŐĸŃŏĭŅȮįŇĺľĬńĚŏĵŖĬĝŊħȮȮőħĵŏĜıŅŃ
ŀĵƞŅĚĵƞĚȮĴŊŀŐĸŃŏĪƟŅŏĵŖĬȮėƞŅȮpulse pressure < 20 mmHg

ÅĴňėƞŅėĺŅĴħńĬŏĸŊŀħĨŗŜŅȮ&hypotension)ĶƞĺĴĔńĭĴňĳŅĺŃȮtissuehypoperfusionŏĝƞĬȮľĬƟŅĴŊħěŃŏĮƦĬĸĴȮŏĺňĵĬĻňĶļŃȮ
ĮƤĽĽŅĺŃĸħĸĚȮĔĶŃĽńĭĔĶŃĽƞŅĵȮĶŃħńĭėĺŅĴĶŌƟĽŉĔĨńĺĸħĸĚȮľĶŊŀĴňcapillary refill time ĴŅĔĔĺƞŅȮ0ȮĺŇĬŅĪň

ÁįĸĨĶĺěĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶ
1. ĴňľĸńĔģŅĬĔŅĶĶńŗĺĕŀĚıĸŅĽĴŅœħƟŐĔƞȮ

ÅĳŅĺŃŏĸŊŀħĕƟĬĕŉŘĬȮőħĵĴňĔŅĶŏıŇŗĴĕŉŘĬȮĕŀĚėƞŅŁňĴŅőĨėĶŇĨ
ĴŅĔĔĺƞŅ-ŏĪƞŅĔńĭĶƟŀĵĸŃȮ0.ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭėƞŅŁňĴŅ
őĨėĶŇĨŏħŇĴ

ÅĴňȮpleural effusion Ĵňascites ŐĸŃ-ľĶŊŀĴňĶŃħńĭŀńĸĭŌĴŇĬ
ŒĬŏĸŊŀħĨŗŜŅȮ&:Ȯ1,3ĔĶńĴ-ĴŇĸĸŇĸŇĨĶŒĬįŌƟĮƙĺĵĪňŗĴňĳŅĺŃ
őĳĝĬŅĔŅĶĮĔĨŇȮľĶŊŀȮ:Ȯ2ĔĶńĴ-ĴŇĸĸŇĸŇĨĶŒĬįŌƟĮƙĺĵĪňŗĴňĳŅĺŃ
ŀƟĺĬ'

2. ĴňĮĶŇĴŅĦŏĔĸŖħŏĸŊŀħȮ:Ȯ/..*...ȮĨńĺ-ĸĭ,ĴĴ,

ŐĬĺĪŅĚĔŅĶĺŇĬŇěĜńĵŐĸŃĔŅĶħŌŐĸĶńĔļŅįŌƟĮƙĺĵőĶėœĕƟŏĸŊŀħŀŀĔŏħĚĔňȮŒĬįŌƟŒľĠƞȮı,Ļ,Ȯ0341



Grading the Severity of Dengue 
Hemorrhagic Fever

Grade Symptoms Labs
l tourniquet test positive, easy 

bruising 
ÅLeukopenia
ÅPlt < 100,000 cell/mm3

ÅNo evidence of leakage 

ll Spontaneous bleeding ÅPlt < 100,000 cell/mm3

ÅHct rising > 20%

lll (DSS) Circular failure (weak pulse, 
hypotension, restlessness)

ÅPlt < 100,000 cell/mm3

ÅHct rising > 20%

lV (DSS) Profound shock with undetectable 
blood pressure and pulse

ÅPlt < 100,000 cell/mm3

ÅHct rising > 20%

who dengue: guidelines for diagnosis treatment, prevention and control



Expanded Dengue Syndrome / 
Unusual Manifestations of Dengue

ÅEncephalopathy / encephalitis

ÅHepatic failure

ÅRenal failure

ÅDual infection

ÅDHF patient with underlying conditions

World Health Organization. Dengue haemorrhagic fever: Diagnosis, treatment, prevention and 
control, 2nd edition. WHO, Geneva 1997



who dengue: guidelines for diagnosis treatment, prevention and controlIPDOPD

ICU



Severe dengue

Presenting with fever of 2ï7 days plus any of the 
followings: 

Åplasma leakage that may lead to shock (dengue 
shock) and/or fluid accumulation, with or without 
respiratory distress

Åsevere bleeding

Åsevere organ impairment : Liver, Kidney, CVS, Respi

who dengue: guidelines for diagnosis treatment, prevention and control



Severity of Dengue Infection

WHO SEARO 1997 Guideline WHO 2009 Guideline 

× Undifferentiated fever
× Dengue fever 
× Dengue hemorrhagic fever 
     # DHF grade I 
     # DHF grade II 
     # DHF grade III 
     # DHF grade IV 

× Probable dengue 
× Dengue without warning signs 
× Dengue with warning signs 
× Severe dengue 
     # Severe plasma leakage 
     # Severe bleeding 
     # Severe organ involvement



Pathogenesis and Clinical Course



The Various Clinical Problems During 
the Different Phases of Dengue

Phase Clinical

Febrile 
phase

Dehydration; high fever may cause neurological 
disturbances and febrile seizures in young children

Critical 
phase

Shock from plasma leakage; severe hemorrhage; organ 
impairment

Recovery 
phase

Hypervolemia (only if intravenous fluid therapy has been 
excessive and/or has extended into this period)

who dengue: guidelines for diagnosis treatment, prevention and control



The course of dengue illness

who dengue: guidelines for diagnosis treatment, prevention and control



Srikiatkhachorn, Anon. Thrombosis and haemostasis102.6 (2009): 1042.



Primary Infection

1. NS1 Antigen

ÅDay 1 after onset of fever and up to Day 9. 

2. IgM antibodies

ÅFrom the day 5 after onset of fever and rise for 1-3 
weeks, then for up to 60 days. 

3. IgG antibodies

ÅFrom the day 10-14 after onset of fever and persists 
for life. 

Secondary Infection

1. NS1 antigens

ÅDay 1 after onset of fever and up to Day 9. 

ÅNot detectable once anti-NS1 IgG antibodies are 
produced 

ÅAppeared in short period 

2. IgM antibodies

ÅProduced at low or undetectable levels or for a shorter 
period than in a primary infection.

3. IgG antibodies

ÅRising rapidly 1-2 days after onset of symptomshttps://www.euroimmunblog.com/recognizing -dengue/



Comparison of Diagnostic Tests according to their 
accessibility and confidence



ĔŅĶĨĶĺěȮĺŇīňĔŅĶĪħĽŀĭȮŐĸŃĔŅĶŐĮĸįĸĔŅĶĪħĽŀĭĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
ŏıŊŗŀĵŊĬĵńĬĔŅĶĨŇħŏĝŊŘŀœĺĶńĽŏħĚĔň

Sample 
characteristics

Diagnostic 
methods

Methodology Time to 
results

Interpretation

Confirm 
dengue 
infection

-Acute serum Nucleic acid 
detection*

RT-PCR, Real 
time PCR

1-2 days Positive, Serotype

Antigen 
detection*

NS-1 Ag rapid 1 day Positive

NS-1 Ag ELISA 1 day Positive

-Acute serum
-Convalescent 
serum

IgM and IgG 
seroconver-
sion 

ELISA 1-2 days Form negative IgM to positive IgM in pair sera
Form negative IgG to positive IgG in pair sera or 4-
fold increase IgG level among pair sera

HAI 1-2 days

Neutralization җ т  Řŀȅǎ

Probable 
dengue

-Single serum IgM, IgG 
detection

Rapid Min Positive
High LƎD ƭŜǾŜƭ ōȅ 9[L{! ƻǊ IL! όҗмнулύ

ELISA** 1-2 days

HIA 1-2 days

*ҞҧҜҩ҃ҊҴ҃ Ҵ҃ҥҙҖҬүҜ ңҳ҃ҧҖҧ҉Ӂқ҃ҥҕҷҙҷӆҬӤ҉җҥҩҊҭҧҳ҉ҊҴ҃ңҷӂ҄ ӥҾ҃Ҷқ 3ҩҳқ
**҃ҴҥҩҶқҶҊҋҳҤҖӥҩҤҩҶҚҷ ELISA ӀҖҤ anti DEN IgM : anti DEN IgG Ó 1.8 ӁҭӥҩҶқҶҊҋҳҤҩӤҴҾҝӅқ primary infection
ҿҗӤҘӥҴҭҴ҃ anti DEN Ab IgM : anti DEN Ab IgG < 1.8 ӁҭӥҩҶқҶҊҋҳҤҩӤҴҾҝӅқ secondary infection

Acute serum : ҩҳқҙҷӆ 1-5 ҄ү҉҃Ҵҥңҷӂ҄ӥ 
Convalescent serum ҩҳқҙҷӆ 15-21 ҭҧҳ҉҃ҴҥҗҥҩҊ҆ҥҳӇ҉ҿҥ҃
Single serum : ҭҧҳ҉ҩҳқҙҷӆ 5҄ү҉҃Ҵҥңҷӂ҄ӥ

ŐĬĺĪŅĚĔŅĶĺŇĬŇěĜńĵŐĸŃĔŅĶħŌŐĸĶńĔļŅįŌƟĮƙĺĵőĶėœĕƟŏĸŊŀħŀŀĔŏħĚĔňȮŒĬįŌƟŒľĠƞȮı,Ļ,Ȯ0341



Management of Dengue viral infection

1. Does the patient have dengue or other illnesses?

2. Which phase of dengue(febrile/critical/recovery)? 

 date/onset of illness, time to defervescence, trending of Hct, WBC, Platelet count

3. What is the hydration state?

 oral fluid intake / diarrhea / vomiting / urine  output

4. Are dengue warning  signs  present?

 yes -> hospitalization for close monitoring

5. What is the hemodynamic state?

 stable / compensated shock / hypotensive shock

6. What is the best medical plan for the patient?

who dengue: guidelines for diagnosis treatment, prevention and control



A stepwise approach to the 
management of dengue

ÅStep IðOverall assessment

ÅStep IIðDiagnosis, assessment of disease phase and 
severity

ÅStep IIIðManagement
ÅGroup A ï patients who may be sent home

ÅGroup B ï patients who should be referred for in -hospital 
management

ÅGroup C ï patients who require emergency treatment and 
urgent referral when they have severe dengue

who dengue: guidelines for diagnosis treatment, prevention and control



Hemodynamic Assessment
Parameters Stable circulation Compensated shock Hypotensive shock

Hypotensive shock Å Clear and lucid Å Clear and lucid (shock 
can be missed if you do 
not touch the patient)

Å Change of mental state 
(restless, combative)

Capillary refill time Å Brisk (<2 sec) Å Prolonged (>2 sec) Å Very prolonged, mottled skin

Extremities ÅWarm and pink 
extremities

Å Cool peripheries Å Cold, clammy extremities

Peripheral pulse 
volume

Å Good volume ÅWeak and thread Å Feeble or absent

Heart rate Å Normal for age Å Tachycardia Å Severe tachycardia with 
bradycardia in late shock

Blood pressure Å Normal for age
Å Normal pulse 

pressure for age

Å Normal systolic pressure 
but rising diastolic pressure 
Narrowing pulse pressure 
Postural hypotension

Å Narrowed pulse pressure(<20 
mmHg) 

Å Hypotension or  Unrecordable 
blood pressure

Respiratory rate Å Normal for age Å Tachypnea Å Metabolic acidosis
Å hyperpnoea/ Kussmaulôs
Å breathing

WHO dengue: guidelines for diagnosis treatment, prevention and control



Clinical presentation of warning signs 

No warning 
signs  

warning 
signs  

Patient with fever < 3 days 
( no warning sign and clinical 

stable) 

Patient with 4-10 days of fever 
Check symptoms and signs of plasma leakage 

syndrome 

Out -patient Care 
- Investigation for other dis.

OPD follow up every 1-2 days until 
patient has no fever for 2 days 
- Follow symptoms and signs of 
DF/DHF 
- Find warning signs
- Hydration with electrolyte fluid 
- Aware of therapy with paracetamol 
NSAIDs, H2-blocker

Investigation every 1-3 days: 
- CBC - Tourniquet test 

Leakage 
syndrome No Leakage 

Indication for hospitalization  

Hospitalization 
(depend on physicianôs decision) 

- Clinical judgment
- Significant bleeding 
- Dengue shock 

syndrome (DSS) 
- Hematocrit > 50 % 
- Platelet < 20,000/ 

mm3 
- AST or ALT > 500 

IU/mL 

- Acute renal failure, 
hepatic failure, heart 
failure, alteration of 
consciousness, 
severe hypoxemia

- Pregnant woman 
- Morbid obesity 
- Difficult to out -

patient care

Å Abdominal pain or tenderness

Å Persistent vomiting

Å Clinical fluid accumulation

Å Mucosal bleed

Å Lethargy, restlessness

Å Liver enlargement >2 cm

Å Increase in HCT concurrent with 
rapid decrease in platelet count



Hospitalized patient with probable or definite dengue infection 
Follow up symptoms and signs of DF/DHF and warning signs
- Support care and hydration with electrolyte fluid 
- Aware of therapy with paracetamol and unnecessary drugs such as NSAIDs, aspirin, antiplatelet agents 
and H2-blocker 
- Consider investigations : CBC ( every 1-3 days) 

   AST, ALT (every 1-3 days as indicated such as severe vomitting , hepatomegary, pregnancy) PT, 
  APTT in case of abnormal bleeding 

   Definite diagnosis (NS1, PCR, ELISA, rapid chromatographic)
   Laboratory diagnosis for other diseases 

Symptoms and signs of abnormal bleeding (exclude petechiae )
-Severe bleeding eg. GI bleeding, intracerebral haemorrhage etc. 
-Find etiology of bleeding and consider platelet transfusion and blood transfusion ( keep platelet > 
50x109/L) 
-Consider packed red cell and flesh frozen plasma (FFP) for patient with unstable hemodialysis due to 
severe bleeding 

Diagnosis of plasma leakage syndrome ( one of the followings) 
Hematocrit > 50 or Evidence of plasma leakage eg. Hemoconcentration ( increased > 20% of normal Hct) 
Pleural effusion, Hypotension, Hypoalbunemia



Diagnosis of plasma leakage syndrome ( one of the followings) 
Hematocrit > 50% or 
Evidence of plasma leakage eg. Hemoconcentration ( increased > 20% of normal Hct), Pleural effusion 
Hypotension, Hypoalbunemia

Plasma leakage 

Diagnosis DHF stage II 
Supportive treatment and close monitoring
Give crystalloid 
Monitoring hypotension, pulse pressure < 20 
mmHg, poor tissue perfusion 

Hypotension, shock and pulse pressure < 20mmHg 

Assess hydration and abnormal bleeding 
Start treatment with 500-1,000 mL/hr of crystalloid

Evaluation 1-2 hrs after treatmant 

2 hrs after treatnment 
Persistent hypotension, pulse pressure <20 mmHg 
Change IV to colloids eg. fresh frozen plasma(FFP), 
albumin, dextran

Persistent Hypotension, shock : Consider invasive 
monitoring and consider vasopreser

No plasma leakage 

Fever ? 

No Fever Fever  

No fever > 1 day 
Consider discharge when 
patient has 
- No bleeding 
- Increasing and level of 
Platelet > 20,000 /mm3

- May sent investigation 
for definite Dx

-Supportive 
treatment 
-Follow up S/S of 
DF,DHF 
-Monitoring 
warning signs
- Investigation for 
other dis. 

Normotension & pulse pressure > 20 mmHg 
Oral/IV fluid ( depend on clinical status, Hct, 
Volume and Sp gr of Urine )

Assessment of Convalescent stage 



Rate of IV in DHF (Grade l, ll)

҃ҴҥҩҶқҶҊҋҳҤҿҧҲҥҳ҃ҫҴӀҥ҆ӂ҄ӥҾҧҹүҖүү҃ҾҖ҉҃ҷ, ҪҶҥҶҥҴҌ

- Acute renal failure, hepatic failure, heart failure, 
alteration of consciousness, severe hypoxemia

- Pregnant woman 
- Morbid obesity 
- Difficult to out -patient care



Rate of IV in DHF (Grade lll, IV)

҃ҴҥҩҶқҶҊҋҳҤҿҧҲҥҳ҃ҫҴӀҥ҆ӂ҄ӥҾҧҹүҖүү҃ҾҖ҉҃ҷ, ҪҶҥҶҥҴҌ



Rate IV fluid in child
(ml/kg/hr.)

Rate IV fluid in Adult
(ml/kg/hr.) *

Reference

1.5
3
5
7
10

40-50
80-90

100-120
120-150
300-500

M/2
Maintenance

M + 5%  deficit
M + 7%  deficit
M + 10%  deficit

*ÂóäèõÚõÉÊòãĀæñäòÂêóāäÅăÃ­ÿæøîÕîîÂÿÕÈÂöÊÛòÛÿÊæõâßäñÿÂöãäÖõ ėď ßääêó 2559

ӁқҞһӥӁҭҏӤҿқҲқӋҴӁҭӥ҆ҶҖқӋӮҴҭқҳ҃җҳҩҗҴң IBW ҿҗӤӂңӤҾ҃Ҷқ 50 ҃ҶӀҧ҃ҥҳң



įŌƟĮƙĺĵĪňŗœħƟĶńĭĔŅĶĺŇĬŇěĜńĵőĶėœĕƟŏĸŊŀħŀŀĔĶŃĵŃĪňŗȮ0ŐĸŃĴňĔŅĶĶńŗĺĕŀĚıĸŅĽĴŅ &plasma leakage)
ėĺŅĴħńĬőĸľŇĨŀĵŌƞŒĬŏĔĦĤƢĮĔĨŇȮŐĸŃȮ
pulse pressure > 20 mmHg 

ėĺŅĴħńĬőĸľŇĨĨŗŜŅȮŐĸŃ-ľĶŊŀȮpulse 
pressure < 20 mmHg 

ĳŅĺŃĝŖŀĔȮĳŅĺŃĝŖŀĔȮŐĴƟœħƟĶńĭĽŅĶĬŘŜŅȮcrystalloid 
solutionŀĵƞŅĚŏĨŖĴĪňŗŐĸƟĺ

ÅıŇěŅĶĦŅŒľƟĽŅĶĬŘŜŅĪŅĚŏĽƟĬ
ŏĸŊŀħœħƟŐĔƞȮ3#D saline , 
NSS ŏĜıŅŃŒĬįŌƟĮƙĺĵĪňŗĴňŀŅĔŅĶ
ŀŅŏěňĵĬȮŐĸŃĶńĭĮĶŃĪŅĬ
ŀŅľŅĶ-ħŊŗĴĬƟŅŏĔĸŊŀŐĶƞœĴƞœħƟȮ
őħĵŏĶŇŗĴĪňŗŒľƟŒĬŀńĨĶŅȮ2.+6.Ȯ
ml/hr 

ÅŏĴŊŗŀįŌƟĮƙĺĵŏĶŇŗĴŏĕƟŅĽŌƞĶŃĵŃĺŇĔķĨȮ
ŒľƟėƞŀĵŕȮŏıŇŗĴŀńĨĶŅĔŅĶŒľƟĽŅĶ
ĬŘŜŅĪŅĚŏĽƟĬŏĸŊŀħȮőħĵĮĶńĭĨŅĴ
ŀŅĔŅĶĪŅĚėĸŇĬŇĔ*Ȯvital signs, 
Hct, ĮĶŇĴŅĦĮƤĽĽŅĺŃŐĸŃ
ėĺŅĴĩƞĺĚěŅŏıŅŃĕŀĚĮƤĽĽŅĺŃȮ

Å IV isotonic crystalloid ŏĝƞĬȮ
.,7#saline ľĶŊŀȮRLS 5-7 
ml/kg/hr x1-2 hr 

ÅĩƟŅȮclinical ŐĸŃȮparameter 
ħňĕŉŘĬȮŒľƟĸħĽŅĶĬŘŜŅŏĮƦĬȮ1+3Ȯ
ml/Kg/hr x 2 -4 hr ěŅĔĬńŘĬ
ĸħĽŅĶĬŘŜŅŏĮƦĬȮ0+1Ȯml/Kg/hr 
ěĬŀŅĔŅĶėĚĪňŗȮ

ÅĩƟŅȮclinical ŐĸŃȮparameter 
œĴƞħňĕŉŘĬȮ-ŐĵƞĸĚȮŒľƟŏıŇŗĴĽŅĶĬƟŅ
ŏĮƦĬȮ5+/.Ȯml/Kg/hr ŀňĔȮ/+0
ĝĴȮ&ĳŅĵŒĬȮ0+2ĝĴ'ȮŐĸŃ
ĮĶŃŏĴŇĬŀŅĔŅĶȮĩƟŅœĴƞħňĕŉŘĬȮ
&ĳŅĵŒĬȮ0+2ĝĴ'ȮŒľƟĔŅĶĶńĔļŅ
ŐĭĭįŌƟĮƙĺĵĳŅĺŃĝŖŀĔȮ

Å IV isotonic crystalloid 
ÅĩƟŅȮclinical ŐĸŃȮparameter 
ħňĕŉŘĬȮŒľƟĸħĽŅĶĬƟŅŏĮƦĬȮ3+5Ȯ
ml/Kg/hr x 1-2 hr ŐĸŃĮĶńĭ
ĸħĨŅĴĸŜŅħńĭȮ

Å *ĩƟŅȮclinical ŐĸŃȮ
parameter œĴƞħňĕŉŘĬȮ-ŐĵƞĸĚȮ
ŒľƟŏĮĸňŗĵĬĽŅĶĬŘŜŅŏĮƦĬȮcolloid 
solution ŏĝƞĬȮ3#Ȯ
albumin, Dextran, FFP 
10 ml/kg/hr x 1 hrŐĸŃ
ĮĶŃŏĴŇĬŀŅĔŅĶȮĩƟŅœĴƞħňĕŉŘĬȮ
ĶńĔļŅŐĭĭįŌƟĮƙĺĵĪňŗĴňĳŅĺŃĝŖŀĔ
ŐĴƟœħƟĶńĭĽŅĶĬŘŜŅȮcrystalloid 
solution ŀĵƞŅĚŏĨŖĴĪňŗŐĸƟĺ

ÅıŇěŅĶĦŅľŅĽŅŏľĨŋĶƞĺĴȮ
ÅŏĝƞĬȮsevere bleeding, 

metabolic acidosis, 
severe sepsis, 
pneumothorax ŏĮƦĬĨƟĬȮ
ŐĸŃŏĶŇŗĴŒľƟĵŅĮĶŃėŀĚėĺŅĴħńĬ
őĸľŇĨȮ(vasopressor) ŏĝƞĬȮ
norepinephrine ĕĬŅħ
ŏĶŇŗĴĨƟĬĪňŗȮ.,/+.,0 
mcg/kg/min ŐĸŃĮĶńĭĕĬŅħ
ĵŅĪŋĔȮ/.+/3ȮĬŅĪňȮ(max 
dose 1-2 mcg/kg/min ) 

ÅŏĴŊŗŀŀŅĔŅĶħňĕŉŘĬŒľƟıŇěŅĶĦŅĸħ
ĽŅĶĬŘŜŅŐĸŃĸħĵŅĮĶŃėŀĚ
ėĺŅĴħńĬőĸľŇĨĸĚȮRCPT, 2556



ĔŅĶĶńĔļŅȮŐĸŃĕƟŀĴŌĸĪŅĚėĸŇĬŇĔĪňŗŏľĴŅŃĽĴĬŅĴŅŒĝƟŒĬĭĶŇĭĪĨƞŅĚŕȮ
ĔŅĶĶńĔļŅ-ĕƟŀĴŌĸĪŅĚėĸŇĬŇĔĶı,ĝŋĴĝĬĶı,ĪŋĨŇĵĳŌĴŇ*ĨĨŇĵĳŌĴŇICU

Fluid challenge / / /

Mental status / / /

Hemodynamic / / /

parameters: HR, BP / / /

Capillary refill / / /

Urinalysis / / /

Urine output, fluid balance / / /

Lactate / /

Dynamic pressure parameters e.g. Pulsepressure variation (PPV), SVV, 
IVC collapsibility, PLR testing

/

Staticpressure parameters e.g. CVP /

Echocardiogram /

ScvO2 /



ĔŅĶŒľƟĽŅĶĬŘŜŅŒĬįŌƟŒľĠƞ

ÅľĸńĔĔŅĶŒľƟĽŅĶĬŘŜŅŒĬįŌƟŒľĠƞȮŏıŊŗŀŒľƟĴňĽŅĶĬŘŜŅıňĵĚıŀěĬŏĶŇŗĴĴňȮtissue perfusion œħƟħňŏĪƞŅĬńŘĬȮŏĝƞĬȮ
ĮƤĽĽŅĺŃŀŀĔœĴƞŏĔŇĬȮ0.+2.ȮĴĸ,-ĝĴ,ȮŀńĨĶŅĝňıěĶȮ7.+/..ȮėĶńŘĚ-ĬŅĪň*Ȯpulse pressure > 20 ĴĴ,
ĮĶŀĪȮŐĸŃĴňĸńĔļĦŃĪŅĚėĸŇĬŇĔėŊŀȮĶŌƟĨńĺħňȮĴŊŀŏĪƟŅœĴƞŏĵŖĬĞňħȮŏĮƦĬĨƟĬȮŀŅěěŃĴňĔŅĶĮĶńĭĮĶŇĴŅĦĽŅĶ
ĬŘŜŅĪňŗŒľƟœħƟȮľŅĔįŌƟĮƙĺĵĴňĔŅĶĽŌĠĽňĵĽŅĶĬŘŜŅĴŅĔȮěŅĔĔŅĶŀŅŏěňĵĬŐĸŃŀŋěěŅĶŃĶƞĺĚȮ

ÅœĴƞĴňĳŅĺŃĝŖŀĔ8ȮŒľƟħŊŗĴȮĬŘŜŅŏĔĸŊŀŐĶƞȮőħĵľĸňĔŏĸňŗĵĚĔŅĶŒľƟĽŅĶĬŘŜŅĪŅĚľĸŀħŏĸŊŀħȮĵĔŏĺƟĬĴňȮŀŅŏěĵňĬ
ĴŅĔœĴƞĽŅĴŅĶĩħŊŗĴȮĬŘŜŅŏĔĸŊŀŐĶƞœħƟȮľĶŊŀĴňȮHct ĽŌĚĕŉŘĬȮľĶŊŀĴňĳŅĺŃĔŅĶĕŅħĽŅĶĬŘŜŅȮ&dehydartion) 
ŀĵƞŅĚĝńħŏěĬȮőħĵĕĬŅħĪňŗŒľƟœĴƞėĺĶŏĔŇĬȮȮ2.ȮĴĸ,-ĝĴ,Ȯ&ŐĸŃŒľƟœĴƞėĺĶȮŏĔŇĬȮ0.ȮĴĸ,-ĝĴ,ȮŒĬĶŃĵŃȮ
maintenance) őħĵŏıŇŗĴȮŀńĨĶŅĕŀĚĽŅĶĬŘŜŅĨŅĴėĺŅĴěŜŅŏĮƦĬŏĴŊŗŀĴňȮHct ĽŌĚĕňŘĬ



ĔŅĶŒľƟĽŅĶĬŘŜŅŒĬįŌƟŒľĠƞ

ÅŒĬĶŃĵŃĺŇĔķĨȮėŇħĮĶŇĴŅĦĽŅĶĬŘŜŅœĴƞŏĔŇĬȮ2*4..ȮĴĸ,ȮŒĬĶŃĵŃȮ02+26ȮĝĴ,ȮőħĵœĴƞėĺĶŒľƟĽŅĶĬŘŜŅĪŅĚľĸŀħŏĸŊŀħ
ħŜŅȮĬŅĬŏĔŇĬȮ0ĺńĬľĸńĚįŌƟĮƙĺĵĴňĳŅĺŃĝŖŀĔȮľĶŊŀȮ1ĺńĬȮľĸńĚěŅĔįŌƟĮƙĺĵĴňŏĔĸŖħŏĸŊŀħĬƟŀĵĔĺƞŅȮ/..*...ŏĞĸ-ĸĭ,ĴĴ,

ÅImpending shock : ŏĶŇŗĴŒľƟȮ3#ȮD/NSS 300-500 Ĵĸ,-ĝĴ,ȮŒĬŏĺĸŅȮ/ȮĝĴ,ȮŐĸƟĺĸħŀńĨĶŅĸĚėĶŉŗĚľĬŉŗĚĪŋĔȮȮ/+0Ȯ
ĝĴ,ȮŒĬĝƞĺĚȮ4ȮĝĴ,ȮŐĶĔȮĔƞŀĬěŃĸħŏľĸŊŀȮ6.ȮĴĸ,-ĝĴ,ȮŒĬȮ4+/0ȮĝĴ,ȮĨƞŀĴŅȮŐĸŃŏľĸŊŀȮ2.ȮĴĸ,-ĝĴ,ȮěĬĩŉĚȮKVO 
ĳŅĵŒĬŏĺĸŅȮ02ĝĴ,

ÅProfound shock : ŒľƟȮNSS free flow 10-15 ĬŅĪňȮěĬĺńħȮBP œħƟŐĸƟĺȮŒľƟĽŅĶĬŘŜŅĨƞŀŏľĴŊŀĬŒĬȮimpending 
shock ĩƟŅĵńĚœĴƞĽŅĴŅĶĩĺńħėĺŅĴħńĬőĸľŇĨœħƟĳŅĵŒĬȮ/3+1.ȮĬŅĪňȮĨƟŀĚľŅĳŅĺŃŐĪĶĔĞƟŀĬŐĸŃŐĔƟœĕĪńĬĪňȮĪňŗıĭ
ĭƞŀĵėŊŀȮĳŅĺŃŏĸŊŀħŀŀĔŒĬĪŅĚŏħŇĬŀŅľŅĶȮŐĸŃĝƞŀĚĪƟŀĚ*Ȯhypocalcemia, hypoglycemia ŐĸŃȮsevere 
acidosis ŐĸŃıŇěŅĶĦŅŒľƟȮFFP, Albumi



Crystalloid

ÅIsotonic crystalloid : 5% dextrose in normal saline, 0.9% 
sodium  chloride (ӁҭӥңҴ҃ҥҲҩҳ҉ҢҴҩҲ hyperchloremicacidosis)

ÅBalanced crystalloid : acetatedRingerôs, lactatedRingerôs with or 
without 5% dextrose

ĀÚèØóÈÂóäèõÚõÉÊòãĀæñÂóäÕúĀæäòÂêóÝú­Ü¬èãāäÅăÃ­ÿæøîÕîîÂÿÕÈÂö ĂÚÝú­ĂìÎ¬ ß.é. 2563



Colloid

ÅIndication: 

ÅDHS with non response crystalloid (Hct rising, Hypotension, 
pulse weak)

ÅVolume overload in critical phase

ÅHyper-oncotic: Dextran 40 

ÅDose: 10ml/kg/ hr (max. 30ml/kg/day, 1L/day) 

ÅSE; AKI and coagulopathy

ÅIso-oncotic: FFP, 5% albumin

ÅFFP dose: 5-10ml/kg/ hr (max. 40ml/kg/day)

ĀÚèØóÈÂóäèõÚõÉÊòãĀæñÂóäÕúĀæäòÂêóÝú­Ü¬èãāäÅăÃ­ÿæøîÕîîÂÿÕÈÂö ĂÚÝú­ĂìÎ¬ ß.é. 2563



Pitfalls in Management of Dengue Viral 
Infection in Adults
ÅLack of awareness

ÅPlasma leakage: Intravascular hemolysis, bleeding, persistence Fever

ÅSevere bleeding : concealed bleeding, hemolysis 

ÅHemodynamic abnormality

ÅDSS in adults

ÅMonitoring in DHF/DSS adult patients

ÅRate and volume of IV replacement in DHF/DSS

ÅAvoid inadequate volume / volume overload

ÅElevated liver enzyme : More unnecessary drugs ( toxicity, adverse reaction)

ÅUnusual manifestations :

ÅCo-infection

ÅOther underlying diseases in adult/elderly

who dengue: guidelines for diagnosis treatment, prevention and control



Causes of fluid overload are: 

ÅExcessive and/or too rapid intravenous fluids; 

ÅIncorrect use of hypotonic rather than isotonic crystalloid solutions; 

ÅInappropriate use of large volumes of intravenous fluids in patients 
with unrecognized severe bleeding

ÅInappropriate transfusion of fresh -frozen plasma, platelet 
concentrates and cryoprecipitate

ÅContinuation of intravenous fluids after plasma leakage has resolved 
(24ï48 hours from defervescence) 

ÅCo-morbid conditions such as congenital or ischemic heart disease, 
chronic lung and renal diseases. 

who dengue: guidelines for diagnosis treatment, prevention and control



Bleeding

ÅUsually from the gastrointestinal tract, and/or vagina in adult females

ÅPatients at risk of major bleeding : 
Åï Prolonged/refractory shock; 
Åï Hypotensive shock and renal or liver failure and/or severe and persistent 

metabolic acidosis; 
Åï Given non-steroidal anti-inflammatory agents; 
Åï Pre-existing peptic ulcer disease; 
Åï On anticoagulant therapy; 
Åï Have any form of trauma, including intramuscular injection. 

Å Patients with hemolytic conditions are at risk of acute hemolysis with 
hemoglobinuria and will require blood transfusion

who dengue: guidelines for diagnosis treatment, prevention and control



Severe bleeding can be recognized

ÅPersistent and/or severe overt bleeding in the presence of unstable 
hemodynamic status, regardless of the hematocrit level

ÅA decrease in hematocrit after fluid resuscitation together with 
unstable hemodynamic status; 

ÅRefractory shock that fails to respond to consecutive fluid 
resuscitation of 40-60 ml/kg; 

ÅHypotensive shock with low/normal hematocrit before fluid 
resuscitation

ÅPersistent or worsening metabolic acidosis + a well- maintained 
systolic blood pressure, especially in those with severe abdominal 
tenderness and distension.

who dengue: guidelines for diagnosis treatment, prevention and control



ҿқҩҙҴ҉҃ҴҥҠҶҊҴҥҕҴӁҭӥ҃Ҵҥҥҳ҃ҫҴҬӋҴҭҥҳҜ
ҢҴҩҲҾҧҹүҖүү҃ӁқҞһӥҝӤҩҤҾҖ҉҃ҷ

DF / DHF

Risk for bleeding Platelet count

No bleeding non-severe bleeding Severe bleeding

ÅClosed 
observe

ÅMonitor 
platelet 

ÅLocal control 
bleeding

ÅTranexamic acid

ÅLocal control 
bleeding

ÅPlatelet 
transfusion

ÅHemostatic 
agents (rFVIIa)
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ҿқҩҙҴ҉҃ҴҥҖһҿҧҞһӥҝӤҩҤҞһӥҝӤҩҤҾҖ҉҃ҷҙҷӆӂҖӥҥҳҜҤҴ҃ҧҺӤң 
Antiplatelet agents

ÅįŌƟĮƙĺĵĪňŗœħƟĶńĭĵŅ ticagrelor ŒľƟıŇěŅĶĦŅŏĮĸňŗĵĬŏĮƦĬȮaspirinľĶŊŀȮclopidogrel 

ÅįŌƟĮƙĺĵĪňŗœħƟĶńĭĵŅĨƟŅĬŏĔĸŖħŏĸŊŀħ 0 ĝĬŇħıĶƟŀĴĔńĬȮ&dual antiplatelet therapy:DAPT) ĽŅĴŅĶĩĸħŏľĸŊŀȮclopidogrel ŏıňĵĚ
ĕĬŅĬŏħňĵĺœħƟŀĵƞŅĚĮĸŀħĳńĵ ŒĬĔĶĦňĨƞŀœĮĬňŘ
Åacute coronary syndrome ĪňŗœħƟĶńĭĔŅĶŒĽƞȮdrug eluting stent ŐĸŃœħƟĶńĭȮDAPT ĴŅĬŅĬĔĺƞŅ / ĮƖȮľĶŊŀŒĬĔĶĦňĪňŗĴňėĺŅĴŏĽňŗĵĚĨƞŀĳŅĺŃŏĸŊŀħŀŀĔ
ĽŌĚėĺĶœħƟĶńĭȮDAPT ĴŅĬŅĬĔĺƞŅ 4 ŏħŊŀĬ
Åstablecoronary artery diseaseĪňŗœħƟĶńĭĔŅĶŒĽƞȮdrug eluting stent ŐĸŃœħƟĶńĭȮDAPT ĴŅĬŅĬĔĺƞŅȮ4ȮŏħŊŀĬ ľĶŊŀŒĬĔĶĦňĪňŗĴňėĺŅĴŏĽňŗĵĚĨƞŀĳŅĺŃ
ŏĸŊŀħŀŀĔĽŌĚėĺĶœħƟĶńĭȮDAPT ĴŅĬŅĬĔĺƞŅ 1 ŏħŊŀĬ
ÅįŌƟĮƙĺĵŏĽƟĬŏĸŊŀħŒĬĽĴŀĚŀŋħĨńĬĪňŗœħƟĶńĭȮDAPT ĴŅĬŅĬĔĺƞŅ 0/ ĺńĬ

ÅŒĬĔĶĦňĪňŗįŌƟĮƙĺĵĵńĚŀĵŌƞŒĬĝƞĺĚŏĺĸŅĪňŗœĴƞĽŅĴŅĶĩľĵŋħ DAPT œħƟŒľƟıŇěŅĶĦŅħńĚĬňŘ
ÅįŌƟĮƙĺĵĪňŗĴňĳŅĺŃŏĸŊŀħŀŀĔœĴƞĶŋĬŐĶĚľĶŊŀœĴƞěŜŅŏĮƦĬĨƟŀĚŏĕƟŅĶńĭĔŅĶĶńĔļŅĨńĺŒĬőĶĚıĵŅĭŅĸȮŒľƟĶńĭĮĶŃĪŅĬȮDAPT ĨƞŀįŌƟĮƙĺĵĪňŗĴňĳŅĺŃŏĸŊŀħŀŀĔŒĬĶŃħńĭ
ĶŋĬŐĶĚĮŅĬĔĸŅĚėŊŀȮhemoglobinĸħĸĚĴŅĔĔĺƞŅȮ1ȮĔĶńĴ-ĴŇĸĸŇĸŇĨĶȮľĶŊŀȮĨƟŀĚŏĕƟŅĶńĭĔŅĶĶńĔļŅĨńĺŒĬőĶĚıĵŅĭŅĸěŅĔĳŅĺŃŏĸŊŀħŀŀĔŒľƟĸħĵŅĸĚŏľĸŊŀ
ŏıňĵĚȮclopidogrel
ÅįŌƟĮƙĺĵĪňŗĴňĳŅĺŃŏĸŊŀħŀŀĔŒĬĶŃħńĭĶŋĬŐĶĚĴŅĔėŊŀȮhemoglobinĸħĸĚĴŅĔĔĺƞŅ3ȮĔĶńĴ-ĴŇĸĸŇĸŇĨĶ ľĶŊŀĴňőŀĔŅĽŏĽňĵĝňĺĨŒľƟľĵŋħĵŅ

ÅĮĶŉĔļŅįŌƟŏĝňŗĵĺĝŅĠĶƞĺĴĮĶŃŏĴŇĬ
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ҿқҩҙҴ҉҃ҴҥҖһҿҧҞһӥҝӤҩҤҞһӥҝӤҩҤҾҖ҉҃ҷҙҷӆӂҖӥҥҳҜҤҴ 
Anticoagulants

ÅįŌƟĮƙĺĵĪňŗœħƟĶńĭĵŅĨƟŅĬĸŇŗĴŏĸŊŀħĝĬŇħĶńĭĮĶŃĪŅĬȮ&warfarin ľĶŊŀȮdirect oralanticoagulants)ŒľƟ
ıŇěŅĶĦŅŏĮĸňŗĵĬŏĮƦĬȮunfractionatedheparin

ÅŀŅěıŇěŅĶĦŅľĵŋħĵŅĨƟŅĬĸŇŗĴŏĸŊŀħŒĬįŌƟĮƙĺĵ atrialfibrillationĪňŗĴňȮCHA2DS2-VAScscore1
ėŃŐĬĬ

ÅįŌƟĮƙĺĵĪňŗĴňĶŃħńĭŏĔĸŖħŏĸŊŀħĬƟŀĵĔĺƞŅ03*...Ĩńĺ-ĸĭ,ĴĴ,ȮŒľƟıŇěŅĶĦŅľĵŋħĵŅĨƟŅĬĸŇŗĴŏĸŊŀħȮ&ŒĬįŌƟĮƙĺĵ
ĪňŗœħƟĶńĭĔŅĶįƞŅĨńħŏĮĸňŗĵĬĸŇŘĬľńĺŒěĴŅĔƞŀĬȮŀŅěıŇěŅĶĦŅľĵŋħĵŅœħƟ /.+/2 ĺńĬ'

ÅĮĶŉĔļŅįŌƟŏĝňŗĵĺĝŅĠĶƞĺĴĮĶŃŏĴŇĬ
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Dengue in Pregnancy

įĸĕŀĚĔŅĶĨŇħŏĝŊŘŀŏħĚĔňĨƞŀĔŅĶĨńŘĚėĶĶĳƢȮ
ÅėĸŀħĔƞŀĬĔŜŅľĬħȮ
ÅPre-eclampsia 
ÅĪŅĶĔŐĶĔŏĔŇħĬŘŜŅľĬńĔĨńĺĬƟŀĵ
ÅĔŅĶįƞŅĨńħėĸŀħŐĸŃĔŅĶŐĪƟĚĽŌĚĕŉŘĬ
ÅėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĨŇħŏĝŊŘŀŏħĚĔňŒĬĪŅĶĔĴńĔŏĔŇħŒĬĽĨĶňĨńŘĚėĶĶĳƢĪňŗĴňĔŅĶȮĨŇħŏĝŊŘŀŒĬĶŃĵŃŒĔĸƟėĸŀħȮ&ĴňœĕƟĔƞŀĬėĸŀħȮ
/ĽńĮħŅľƢ'Ȯ
ÅŀŅěŏĔŇħĔŅĶŏĽňĵŏĸŊŀħĴŅĔľŅĔĴňĔŅĶėĸŀħľĶŊŀĔŅĶįƞŅĨńħŒĬĝƞĺĚȮcritical phase 
ÅœĴƞĴňľĸńĔģŅĬŏıňĵĚıŀĪňŗŐĽħĚĺƞŅĺƞŅĔŅĶĨŇħŏĝŊŘŀŏħĚĔňĶŃľĺƞŅĚĨńŘĚėĶĶĳƢĪŜŅŒľƟȮĪŅĶĔŏĔŇħėĺŅĴıŇĔŅĶŐĨƞĔŜŅŏĬŇħ
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Dengue in Pregnancy

įĸĕŀĚĔŅĶĨńŘĚėĶĶĳƢĨƞŀőĶė

ÅĽĨĶňĨńŘĚėĶĶĳƢĪňŗŏĮƦĬœĕƟŏĸŊŀħŀŀĔŏħĚĔňĴňėĺŅĴŏĽňŗĵĚĪňŗěŃŏĔŇħŀŅĔŅĶĶŋĬŐĶĚȮ&severe dengue 
hemorrhagic fever ŐĸŃȮdengue shock syndrome) ŐĸŃȮŏĽňĵĝňĺŇĨĽŌĚĔĺƞŅĽĨĶňĪňŗœĴƞœħƟ
ĨńŘĚėĶĶĳƢȮ

ÅŀŅĵŋėĶĶĳƢĴŅĔĕŉŘĬȮĴňőŀĔŅĽĪňŗěŃĴňŀŅĔŅĶĶŋĬŐĶĚĔĺƞŅŀŅĵŋėĶĶĳƢĬƟŀĵőħĵȮŏĜıŅŃŒĬœĨĶĴŅĽĪňŗȮ1ȮĕŀĚ
ĔŅĶĨńŘĚėĶĶĳƢȮ+ĔŅĶĺŇĬŇěĜńĵĵŅĔĕŉŘĬŏĬŊŗŀĚěŅĔįĸĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚěŅĔȮphysiologic of 
pregnancy
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Normal Pregnancy VS Dengue VS HELLP

Normal Pregnancy Dengue HELLP

Fever Blunted febrile response + -

Bleeding Bleeding can be due to 
Obstetrical cause

+
(mild to severe)

-
(DIC in severe)

Abdominal pain +/ - +/ - +/ -

Ascites, Pleural 
effusion

- + (Plasma leakage) -

WBC Elevated Leukopenia No specific changes

Thrombocytopenia + + +

Hematocrit Decreased Increased Normal / decreased

Hemolysis - - +

Liver enzymes Mild Elevated Mild to severe 
Elevated

Mild to moderate 
Elevated



ӥ҄үҜӤ҉ҌҷӮӁқ҃ ҴҥҬӤ҉җҳҩҞһӥҝӤҩҤӂ҄ ӥҾҧҹүҖүү҃ Ӂқ
ҞһӥӁҭҏӤңҴҤҳ҉Ӏҥ҉ҠҤҴҜҴҧңҭҴҥҴҌқ̓ ҥҥҴҌҬҷңҴ

ÅSevere bleeding ŏĝƞĬȮŀŅŏěňĵĬŏĮƦĬŏĸŊŀħȮěĬĨƟŀĚ
œħƟĶńĭȮblood component 

ÅPlatelet count <10,000 cell/mm3  

ÅSevere plasma leakage 

ÅDengue shock syndrome 

ÅHemoconcentration ĪňŗœħƟȮ3#DNSS ŐĸƟĺėƞŅȮ
HctœĴƞĸħĸĚȮƐȮ1#ȮĨƞŀŏĬŊŗŀĚĔńĬȮƑȮ1ėĶńŘĚľĶŊŀȮ
ĳŅĵŒĬȮ/0ĝńŗĺőĴĚȮ

ÅSevere organ involvement 

ÅSevere hepatitis: AST ľĶŊŀȮALT ƑȮ500  

ÅCNS involvement: įŌƟĮƙĺĵĞŉĴȮĽńĭĽĬȮĽĚĽńĵȮ
dengue encephalitis, encephalopathy 

ÅAcute kidney injury 

ÅAcute respiratory failure      

ÅCo-morbid disease ŏĝƞĬȮDKA, ESRD, Morbid 
obesity, Pregnancy (2nd -3rd trimester)      

ÅŏĴŊŗŀĔŅĶĶńĔļŅĪŜŅœħƟœĴƞĽŃħĺĔĪňŗőĶĚıĵŅĭŅĸĝŋĴĝĬȮ



Causes of Death in Adults with Dengue

Dengue Shock
Syndrome (DSS)

Severe Bleeding
(GI bleeding)

Multi-organs Failure
(AKI/ALF/Myocarditis/ARDS)

Bacterial Infection
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