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        Dengue is a viral disease caused by the dengue virus which has four serotypes, called DENV-1, 
DENV-2, DENV-3, and DENV-4, and Aedes mosquitoes are vectors. Clinical symptoms can be 
asymptomatic or mild symptoms including dengue fever (DF) or severe symptoms such as dengue 
hemorrhagic fever (DHF) or dengue shock syndrome (DSS). In Thailand, there is an epidemic all over 
the country that was found in all age groups. It has a high mortality rate If not given timely and 
appropriate treatment. 
        Currently, there is no explicit mechanism of how DHF or DSS happened but many factors either 
from host factors such as age and gender or viral factors such as serotype and viral load contribute 
to different immune responses. Therefore, to find the viral load amount that can be an indicative 
factor for predicting severe symptoms of dengue patients, we are doing a prospective observational 
study to find a relationship between viral load and severe clinical symptoms, moreover, we also 
observed other factors that may be associated. Information of patients from Photharam Hospital and 
Banpong Hospital was collected from Excellence Center for Critical Care Nephrology Chulalongkorn 
University including viral load (in RNA copies form), virus serotype, gender, and co-morbidity of both 
mild and severe groups. From 274 data collected, 248 patients (90.55%) were classified as mild (DF) 
and 26 (9.45%) were severe (DHF/DSS). From the statistical analysis, it was found that the factors 
that had a statistically significant effect were dengue viral load (p-value = 0.037) and patients with 
concomitant diabetes (p-value = 0.046). However, since the frequency distribution of the two groups 
is not very different, this makes it impossible to determine the cut-point of viral loads to indicate 
severe dengue fever. To conclude, this study shows the detection of higher blood dengue viral load 
and host factor that is diabetes mellitus may be associated with the occurrence of severe clinical 
symptoms (DHF/DSS). Further recommendations for future studies are to investigate more severe 
cases of dengue infection and control the characteristics of patients in both groups to have more 
similar characteristics, such as having the same chronic disease to reduce interference factors that 
may affect viral load or clinical symptoms. 
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ïììĊęǰ� 

ïìîĈ 

1.1 ìĊęöćĒúąÙüćöÿĈÙĆâ×ĂÜðŦâĀćǰ 

ēøÙêĉéđßČĚĂđéÜÖĊǰ	Dengue illness) ÿćđĀêčđÖĉéÝćÖđßČĚĂĕüøĆÿđéÜÖĊǰöĊìĆĚÜĀöéǰ�ǰÿć÷óĆîíčŤǰēé÷öĊ

÷čÜúć÷đðŨîóćĀąîĈēøÙĕüøĆÿÿćöćøëĒóøŠĕð÷ĆÜñĎšìĊęëĎÖÖĆéĕéš ǰđßČĚĂìĊęđ×šćÿĎŠøŠćÜÖć÷ÙîÝąĔßšøą÷ąđüúćôŦÖêĆüǰ

ðøąöćèǰ���ǰüĆî�ǰÝċÜđÖĉéĂćÖćø×ĂÜēøÙǰđðŨîĕéšìĆĚÜĕöŠöĊĂćÖćøÝîëċÜöĊĂćÖćøøąéĆïøčîĒøÜǰÿćöćøëÝĈĒîÖǰ

Öćøðśü÷đðŨîÖúčŠöĂćÖćøǰĕéšĒÖŠǰĕ×šđéÜÖĊǰ	Dengue Fever; DF) ĕ×šđúČĂéĂĂÖđéÜÖĊǰ	Dengue Hemorrhagic 

Fever; DHF) Ēúąĕ×šđúČĂéĂĂÖßŢĂÙǰ	Dengue Shock Syndrome; DSS)� 

ēøÙĕ×šđúČĂéĂĂÖđéÜÖĊǰ	DHF) đðŨîðŦâĀćÿĈÙĆâìĊęÿŠÜñúÖøąìïêŠĂĀúć÷ðøąđìýìĆęüēúÖǰēé÷đÞóćą

ðøąđìýĔîìüĊðđĂđßĊ÷ĒúąĒĂôøĉÖćǰøüöëċÜðøąđìýĕì÷éšü÷ǰđîČęĂÜÝćÖöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêÿĎÜǰĀćÖĕöŠĕéšøĆï

ÖćøøĆÖþćìĆîđüúćĒúąđĀöćąÿöǰĂćÖćøìĊęÿĈÙĆâǰĕéšĒÖŠǰĕ×šÿĎÜǰöĊđúČĂéĂĂÖêćöïøĉđüèêŠćÜǰėǰĔîøŠćÜÖć÷ǰ

õćüąêĆïēêǰĒúąøąïïĕĀúđüĊ÷îđúČĂéñĉéðÖêĉǰÝîĔîìĊęÿčéÿćöćøëîĈĕðÿĎŠõćüąßĘĂÖĕéšǰĔîøć÷ìĊęøčîĒøÜǰ

øą÷ąìĊęöĊĕ×šÝąóïđÖúĘéđúČĂéêęĈĒúąöĊÖćøøĆęü×ĂÜóúćÿöćǰđöČęĂñĎšðśü÷êĉéđßČĚĂĕüøĆÿÿć÷óĆîíčŤĔéǰÿć÷óĆîíčŤĀîċęÜ

Ēúšüǰ÷ĆÜÿćöćøëêĉéđßČĚĂàĚĈĕéšĂĊÖǰ�ǰÿć÷óĆîíčŤǰĒúąóïüŠćÿŠüîĔĀâŠÖćøêĉéđßČĚĂàĚĈöĆÖìĈĔĀšđÖĉéǰĂćÖćøøčîĒøÜ

ÖüŠćđéĉöǰēé÷÷ĆÜĕöŠìøćïÖúĕÖìĊęĒîŠßĆé�,2ǰĒêŠÿćöćøëĂíĉïć÷ĕéšÝćÖÖúĕÖ×ĂÜõĎöĉÙčšöÖĆîĔîøŠćÜÖć÷ìĊęđÖĉéǰ

cross reactive ēé÷ǰnon-neutralizing antibodies ìĊ ęđðŨîǰpermanent immunity ÝĆïÖĆïđßČ ĚĂĕüøĆÿ

ßîĉéĔĀöŠìĊęđ×šćöćǰantigen-presenting cells đóĉęööćÖ×ċĚîǰđÖĉéÖćøÖøąêčšîǰT-lymphocytes ìĈĔĀšđÖĉé

ÖćøĀúĆęÜǰcytokines Ēúąǰchemical mediators ÿŠÜñúĔĀšđÖĉéÖćøøĆęü×ĂÜóúćÿöć�ǰÝćÖ×šĂöĎúÖćøêĉéđßČĚĂ

ĕüøĆÿđéÜÖĊĔîðøąđìýĕì÷ǰóïìĆĚÜǰ�ǰÿć÷óĆîíčŤĀöčîđüĊ÷îÖĆîĕðĔîĒêŠúąðŘǰìĈĔĀšđóĉęöēĂÖćÿìĊęÝąêĉéđßČĚĂàĚĈöćÖ

×ċĚî� 

đÖèæŤÖćøüĉîĉÝÞĆ÷àċęÜĂćýĆ÷ÖćøĒÿéÜĂćÖćøìćÜÙúĉîĉÖđóČęĂÝĆéüŠćñĎšðśü÷öĊõćüąêĉéđßČĚĂđéÜÖĊøčîĒøÜ ǰ

	severe dengue)ǰĂ÷ŠćÜîšĂ÷ĀîċęÜĂ÷ŠćÜǰÙČĂǰöĊÖćøøĆęü×ĂÜóúćÿöćìĊęøčîĒøÜîĈĕðÿĎŠÖćøđÖĉéõćüąßĘĂÙǰĀøČĂ

õćüąìćÜđéĉîĀć÷ĔÝúšöđĀúüìĊęđÖĉéÝćÖÖćøÙĆęÜ×ĂÜîĚĈǰÖćøđúČĂéĂĂÖøčîĒøÜǰĂüĆ÷üąêŠćÜǰėǰõć÷ĔîøŠćÜÖć÷ǰ

ìĈÜćîñĉéðÖêĉǰđßŠîǰñúÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøǰUSBOTBNJOBTFTǰœ�
��� IU/L�ǰĒúąĀćÖñĎšðśü÷đÖĉé

ĂćÖćøǰßĘĂÙøŠüöéšü÷ÝąđøĊ÷ÖüŠćǰDSS ēé÷đóČęĂÙüćöđ×šćĔÝÜŠć÷ĔîÜćîüĉÝĆ÷îĊĚÝąđøĊ÷ÖøüöǰDHF ĒúąǰDSS đðŨî

ÖúčŠöìĊęöĊǰĂćÖćøìćÜÙúĉîĉÖøčîĒøÜǰðŦÝÝĆ÷ìĊęìĈĔĀšĕ×šđúČĂéĂĂÖöĊĂćÖćøøčîĒøÜöćÖ×ċĚîîĆĚîǰĂćÝ×ċĚîÖĆïǰHost 

Factor đßŠîǰĂć÷čǰÖøøöóĆîíčŤǰēøÙøŠüöǰõĎöĉÙč šöÖĆîǰÖćøêĉéđßČ ĚĂđéÜÖĊöćÖŠĂî�,�ǰĒúąǰviral Factor đßŠîǰ

serotype�ǰĒúąǰviral load�ǰđîČęĂÜÝćÖĂćÝđÖĉéǰÖćøÖøąêčšîÖćøìĈÜćî×ĂÜøąïïõĎöĉÙčšöÖĆîöćÖ×ċĚîǰÿŠÜñú
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ĔĀšđÖĉéÖćøĀúĆęÜÿćøđÙöĊǰìĊęìĈĔĀšđÖĉéÖćøøĆęü×ĂÜóúćÿöćöćÖ×ċĚîǰîĈĕðÿĎŠÖćøđÖĉéēøÙìĊęøčîĒøÜĕéšǰÝċÜîĈĕðÿĎŠ

ÖćøìĈÖćøýċÖþćüŠćǰðøĉöćèđßČĚĂĕüøĆÿǰđðŨîêĆüßĊĚüĆéìćÜßĊüõćóìĊęÿćöćøëïŠÜïĂÖÖćøđÖĉéÖćøéĈđîĉî×ĂÜēøÙ

đðŨîĕðĂ÷ŠćÜøčîĒøÜđóĉęö×ċĚîĀøČĂĕöŠǰĔîÖćøêøüÝĀćđßČĚĂĕüøĆÿîĆĚîÿćöćøëìĈĕéšĀúć÷üĉíĊǰĕéšĒÖŠǰÖćøêøüÝĀćǰ

RNA ×ĂÜĕüøĆÿǰđßŠîǰÖćøĔßšüĉíĊǰPCR ÖćøêøüÝĀćĒĂîêĉïĂéĊĚǰ	IgM) đßŠîǰÖćøĔßšǰELISAs ĀøČĂÖćøêøüÝĀć

ēðøêĊîǰĂ÷ŠćÜđßŠîǰNS� Antigen Capture đðŨîêšî� 

Reverse Transcription PCR (RT-PCR) đðŨîüĉíĊÖćøìĈǰPCR đóČęĂĀćǰgenome ÝćÖǰRNA ×ĂÜ

ĕüøĆÿǰàċęÜÿćöćøëìĈĕéšÜŠć÷ĒúąøüéđøĘüǰĒêŠÿćöćøëđøĉęöóïĕéšĔîßŠüÜĒøÖ×ĂÜÖćøđÖĉéĕ×šđìŠćîĆĚîǰēé÷Ĕî

ðŦÝÝčïĆîǰöĊÖćøóĆçîćüĉí ĊÖćøêøüÝĀćđóČ ęĂĔĀšÿćöćøëïĂÖðøĉöćè×ĂÜĕüøĆÿ ǰ 	viral load) ĔîĒêŠúąǰ

serotype ìĊęóĆçîćǰöćÝćÖüĉíĊǰRT-PCR ĒúąđðŨîüĉíĊìĊęĔßšýċÖþćêĆüĂ÷ŠćÜĔîÜćîüĉÝĆ÷îĊĚđøĊ÷ÖüŠćǰreal-time RT-

PCR àċęÜđðŨîüĉíĊǰìĊęđĀîČĂÖüŠćüĉíĊêøüÝĒïïǰRT-PCR íøøöéćǰđîČęĂÜÝćÖÿćöćøëìĈĕéšøüéđøĘüõć÷ĔîĕöŠÖĊę

ßĆęüēöÜǰöĊÙüćöĕüÖüŠćǰĒúąÿćöćøëüĆéðøĉöćèĕüøĆÿĕéšǰĔî×èąìĊęüĉíĊđÖŠćĂ÷ŠćÜǰvirus Isolation ĂćÝêšĂÜĔßš

đüúćđðŨîÿĆðéćĀŤǰĒúąéĊÖüŠćüĉíĊǰserology đîČęĂÜÝćÖǰIgM ÝąëĎÖêøüÝóïĕéšîšĂ÷úÜĔîÖćøêĉéđßČĚĂÙøĆĚÜìĊę ǰ�ǰ

Ēúąǰantibody ĂćÝǰcross-reactivity ÖĆïĕüøĆÿĂČęîĔîüÜýŤđéĊ÷üÖĆîĂćÝìĈĔĀšĒðúñúñĉéóúćé�� 

 ēé÷ēÙøÜÖćøîĊĚđðŨîÿŠüîüĉđÙøćąĀŤđóĉęöđêĉö×ĂÜēÙøÜÖćøǰýċÖþćÖćøĔßšêĆüßĊĚüĆéìćÜßĊüõćó

đóČ ęĂìĈîć÷õćüąÖćøêĉéđßČ ĚĂĕüøĆÿđéÜÖĊøčîĒøÜǰ	Determination of using novel biomarkers as an 

early marker for predicting severe dengue) ×ĂÜǰøý�éø�îó�èĆåßĆ÷ǰýøĊÿüĆÿéĉĝǰÙèąĒóì÷ýćÿêøŤǰ

ÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ 

1.2 üĆêëčðøąÿÜÙŤǰ 

 ��ǰđóČęĂĀćðøĉöćèđßČĚĂĕüøĆÿđéÜÖĊǰ	viral load) ĔîđúČĂéìĊęÿĆöóĆîíŤÖĆïÖćøêĉéđßČĚĂìĊęđÖĉéĂćÖćøøčîĒøÜǰ

	ĕ×šđúČĂéĂĂÖđéÜÖĊǰĒúąĕ×šđúČĂéĂĂÖßĘĂÙ
 

 ��ǰđóČęĂĀćüŠćðŦÝÝĆ÷êŠćÜǰėǰìĆĚÜÝćÖǰhost ĒúąǰĕüøĆÿǰÿŠÜñúÖĆïÖćøđÖĉéĂćÖćøøčîĒøÜÝøĉÜĀøČĂĕöŠ 

1.3 ÿööêĉåćîÖćøüĉÝĆ÷ǰ 

��ǰđöČęĂñĎšðśü÷ìĊęĕéšøĆïüĉîĉÝÞĆ÷üŠćêĉéđßČĚĂĕüøĆÿđéÜÖĊêøüÝóïðøĉöćèđßČĚĂĕüøĆÿđéÜÖĊĔîđúČĂéǰëċÜøąéĆï

ĀîċęÜǰñĎšðśü÷ÝąđÖĉéĂćÖćøøčîĒøÜ 

ǰǰǰǰǰǰǰǰǰǰ��ǰðŦÝÝĆ÷êŠćÜǰėǰìĆĚÜÝćÖǰhost ĒúąǰĕüøĆÿǰÿŠÜñúÖĆïÖćøđÖĉéĂćÖćøøčîĒøÜ 
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1.4 ÖøĂïĒîüÙĉéÖćøüĉÝĆ÷ǰ 

 
øĎðìĊęǰ�ǰÖøĂïĒîüÙĉéÖćøüĉÝĆ÷ 

 

1.5 ×Ăïđ×êÖćøüĉÝĆ÷ 

ÜćîüĉÝĆ÷îĊĚđðŨîÜćîüĉÝĆ÷đóČęĂĀćÙüćöÿĆöóĆîíŤ×ĂÜêĆüßĊĚüĆéìćÜßĊüõćóÖĆïĂćÖćøĒÿéÜ×ĂÜēøÙ ǰēé÷

ìĈÖćøýċÖþćüĉÝĆ÷ĔîĂćÿćÿöĆÙøìĊęđðŨîēøÙĕ×šđúČĂéĂĂÖǰĂć÷čêĆĚÜĒêŠǰ�ǰðŘǰ×ċĚîĕðǰÝćÖēøÜó÷ćïćúïšćîēðśÜǰ

ēøÜó÷ćïćúēóíćøćö 

1.6 ðøąē÷ßîŤìĊęÙćéüŠćÝąĕéšøĆïǰ 

 ìøćïÝčéêĆé×ĂÜðøĉöćèĕüøĆÿìĊęÿćöćøëïŠÜïĂÖÖćøđÖĉéõćüąĕ×šđúČĂéĂĂÖøčîĒøÜ ǰĒúąǰìøćï

ÙüćöÿĆöóĆîíŤøąĀüŠćÜðøĉöćèĕüøĆÿđéÜÖĊĒêŠúąǰserotype đóýǰĂć÷čǰĒúąõćüąøŠüöǰÖĆïÖćøđÖĉéĕ×šđúČĂéĂĂÖǰ

ìĊęöĊĂćÖćøøčîĒøÜǰđóČęĂĔĀšÿćöćøëüĉîĉÝÞĆ÷ǰøĆÖþćǰĒúąðŜĂÜÖĆîñĎšðśü÷ĕ×šđúČĂéĂĂÖĕöŠĔĀšđÖĉéõćüąǰìĊęöĊĂćÖćø

øčîĒøÜĕéš 
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ïììĊęǰ�ǰđĂÖÿćøĒúąÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜǰ	üøøèÖøøöðøĉìĆýîŤ
 

2.1.ÙüćöøĎšìĆęüĕðĒúąÖúĕÖÖćøđÖĉéēøÙ 

2.1.1 ēøÙêĉéđßČĚĂĕüøĆÿđéÜÖĊ 

 đßČ ĚĂĕüøĆÿđéÜÖĊǰ	Dengue) đðŨîǰsingle stranded RNA virus Ă÷Ď ŠĔîǰFamily Flaviviridae öĊǰ�ǰ

serotypes ÙČĂǰDENV-�, DENV-�, DENV-�ǰĒúąǰDENV-�ǰēé÷öĊ÷čÜúć÷đóýđöĊ÷đðŨîóćĀąǰ�ǰßîĉéǰÙČĂǰ

÷čÜúć÷ïšćîǰ	Aedes aegypti) Ēúą÷čÜúć÷ÿüîǰ	Aedes albopictus) đßČ ĚĂĕüøĆÿìĊ ęđóĉ ęöÝĈîüîĔîêĆü÷čÜ

ïćÜÿŠüîǰĕðĂ÷ĎŠìĊęêŠĂöîĚĈúć÷ǰđöČęĂ÷čÜúć÷ÖĆéÙîÖĘÿćöćøëĒóøŠđßČĚĂĕüøĆÿĕðĕéšǰøą÷ąôŦÖêĆüĔîøŠćÜÖć÷Ùîîćî

ðøąöćèǰ���ǰüĆîǰ	đøĘüÿčéǰ�ǰüĆîǰĒúąîćîÿčéǰ��ǰüĆî
ǰēøÙêĉéđßČĚĂĕüøĆÿđéÜÖĊđðŨîÿćđĀêčìĈĔĀšđÖĉéÖúčŠöĂćÖćø

ìĊ ęĕöŠø čîĒøÜÙČĂǰĕ×šđéÜÖĊǰ	dengue fever; DF) ĒúąÖúč ŠöĂćÖćøìĊ ęø čîĒøÜĂćÝĂĆîêøć÷ëċÜßĊü ĉêĕéš ǰÙČĂǰ

ĕ× š đú ČĂéĂĂÖđéÜÖĊ ǰ 	dengue hemorrhage fever; DHF) Ēúąĕ× š đú ČĂéĂĂÖß ĘĂÙǰ 	dengue shock 

syndrome; DSS) ĀúĆÜÝćÖöĊÖćøêĉéđßČĚĂĕüøĆÿÿć÷óĆîíčŤĔéĒúšüÝąöĊõĎöĉÙčšöÖĆîêŠĂÿć÷óĆîíčŤîĆĚîêúĂéßĊüĉê ǰ

	permanent imunity) ĒêŠđîČ ęĂÜÝćÖĒêŠúąÿć÷óĆîíčŤÝąöĊǰantigens øŠüöÖĆîïćÜßîĉéǰìĈĔĀšÿćöćøëöĊ

õĎöĉÙčšöÖĆîêŠĂǰDengue ĂĊÖǰ�ǰÿć÷óĆîíčŤĕéšĔîßŠüÜøą÷ąÿĆĚîǰėǰ	partial immunity) ðøąöćèǰ�ǰđéČĂîǰÝćÖ

øć÷ÜćîĂčïĆêĉÖćøèŤ×ĂÜǰēøÙêĉéđßČĚĂĕüøĆÿđéÜÖĊǰóïöćÖĔîìüĊðđĂđßĊ÷ìĊęĂ÷ĎŠĔîĒëïđ×êøšĂîßČĚîǰ	tropical aria) 

àċ ęÜðøąđìýĕì÷ǰđðŨîðøąđìýìĊęĂ÷ĎŠĔîïøĉđüèéĆÜÖúŠćüǰđîČ ęĂÜÝćÖđðŨîóČ ĚîìĊęìĊę đĀöćąĔîÖćøđóĉ ęöÝĈîüî

ðøąßćÖø×ĂÜ÷čÜúć÷ǰÝċÜóïÖćøĒóøŠøąïćé×ĂÜēøÙÝĈîüîöćÖ�� 

 Öćøøąïćé×ĂÜĕ×šđú ČĂéĂĂÖĔîðøąđìýĕì÷ǰÖøöÙüïÙčöēøÙøć÷ÜćîüŠćǰÿëćîÖćøèŤēøÙ

ĕ×šđúČĂéĂĂÖǰĔîðŘǰó�ý�ǰ����ǰêĆĚÜĒêŠüĆîìĊęǰ�ǰöÖøćÙöǰ�ǰ��ǰóùýÝĉÖć÷îǰó�ý�ǰ����ǰóïñĎšðśü÷ǰ�,���ǰøć÷

ĂĆêøćðśü÷ǰ�����ǰêŠĂðøąßćÖøĒÿîÙîǰđÿĊ÷ßĊüĉêǰ�ǰøć÷ǰĂĆêøćøšĂ÷úąǰ����ǰđðŨîđóýßć÷ǰ�ǰøć÷ǰđóýĀâĉÜǰ

�ǰøć÷ǰĂ÷ĎŠĔîÖúčŠöĂć÷čǰ����ǰðŘǰ	ÖúčŠöüĆ÷đøĊ÷î
ǰàċęÜđðŨîÖúčŠöìĊęóïöćÖìĊęÿčéöĊĂĆêøćðśü÷ÿĎÜÿčéǰ�����ǰêŠĂ

ðøąßćÖøĒÿîÙîǰĒúąÖúčŠöĂć÷čǰ��ǰðŘ×ċĚîĕðǰēé÷ĔîđéĘÖöĊðŦÝÝĆ÷đÿĊę÷ÜêŠĂÖćøđÿĊ÷ßĊüĉêǰÙČĂǰöĊîĚĈĀîĆÖđÖĉîĀøČĂ

ēøÙĂšüîǰÿŠüîĔîñĎšÿĎÜĂć÷čǰÙČĂǰöĊēøÙðøąÝĈêĆüđøČĚĂøĆÜøŠüöéšü÷ǰðŦÝÝĆ÷ìĊęÿŠÜñúêŠĂÖćøđÿĊ÷ßĊüĉêìĊęÿĈÙĆâǰĕéšĒÖŠǰ

ÖćøüĉîĉÝÞĆ÷ìĊęúŠćßšćǰïøĉđüèìĊęóĆÖĂćýĆ÷öĊĒĀúŠÜđóćąóĆîíčŤ÷čÜúć÷ǰëċÜĒöšüŠćÝąđ×šćÿĎŠßŠüÜùéĎòîǰĒêŠÖćøøąïćéÖĘ

ĕöŠđóĉęö×ċĚîêćöùéĎÖćúǰĂćÝđðŨî×šĂÿĆÜđÖêĕéšüŠćöćêøćÖćøÙüïÙčöēøÙēÙüĉéǰ��ǰĔî×èąîĆĚîǰĂćÝöĊñúÖøąìï

êŠĂĂčïĆêĉÖćøèŤǰ×ĂÜĕ×šđúČĂéĂĂÖǰēé÷ēøÙĕ×šđúČĂéĂĂÖöĊÖćøøąïćéêŠĂđîČęĂÜÿĎÜÖüŠćÙŠćöćêøćåćîǰ�ǰðŘǰ

÷šĂîĀúĆÜêĆĚÜĒêŠðŘǰó�ý�ǰ���������ǰĒúąúéúÜĔÖúšđÙĊ÷ÜÖĆïÙŠćöĆí÷åćîĔîðŘǰó�ý�����ǰàċęÜđðŨîíøøößćêĉ×ĂÜ

ēøÙìĊęĀúĆÜÝćÖǰÖćøøąïćéêŠĂđîČęĂÜîćîÖüŠćǰ�ǰðŘÝąöĊÝĈîüîñĎšðśü÷úéúÜđîČęĂÜÝćÖðøąßćÖø÷ĆÜöĊõĎöĉÙčšöÖĆî

×ĂÜēøÙĂ÷ĎŠǰĒêŠÙćéÖćøèŤüŠćĔîðŘǰ����ǰÝąöĊÖćøøąïćéöćÖ×ċĚîđîČęĂÜÝćÖđøĉęööĊÖćøñŠĂîÙúć÷öćêøćÖćø×ĂÜ
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ēøÙēÙüĉéǰ��ǰðøąßćßîÿćöćøëđéĉîìćÜĕðĔîìĊęÿćíćøèąĕéšöćÖ×ċĚîǰÿëćîýċÖþćđðŗéđøĊ÷îêćöðÖêĉǰÝċÜöĊ

ÙüćöđÿĊę÷ÜìĊęĂčïĆêĉÖćø×ĂÜēøÙÝąÿĎÜ×ċĚîǰĒúąēøÙĕ×šđúČĂéĂĂÖÝąøąïćéðŘđüšîðŘǰĀøČĂðŘđüšîǰ�ǰðŘǰđîČęĂÜÝćÖ

õĎöĉÙčšöÖĆîêćöíøøößćêĉĔîÙîúéúÜǰēé÷ÝćÖÖćøó÷ćÖøèŤĒîüēîšöÖćøđÖĉéēøÙĕ×šđúČĂéĂĂÖǰéšü÷üĉíĊĂîčÖøö

đüúćđüúćóïüŠćǰĔîðŘǰó�ý�ǰ����ǰÝąöĊÝĈîüîñĎšðśü÷êúĂéìĆĚÜðŘðøąöćèǰ��,���ǰøć÷ǰēé÷ÿĎÜÿčéĔ×ßŠüÜ×ĂÜ

ùéĎòîǰ	đéČĂîöĉëčîć÷îǰ�ǰÖĆî÷ć÷î
ǰðøąöćèǰ��,������,���ǰøć÷êŠĂđéČĂî�� 

2.1.2 ÖúĕÖÖćøđÖĉéēøÙêĉéđßČĚĂĕüøĆÿđéÜÖĊ�� 

2.1.2.1 ó÷ćíĉÿõćó 

ĒïŠÜĂĂÖđðŨîǰ�ǰúĆÖþèąǰÙČĂ 

1) ó÷ćíĉÿõćó×ĂÜĕ×šđéÜÖĊǰđöČęĂ÷čÜìĊęöĊđßČĚĂĕüøĆÿđéÜÖĊÖĆéÙîǰđßČĚĂĕüøĆÿÝąđ×šćĕðǰìćÜĀúĂé

đúČĂéòĂ÷ǰĕðđóĉęöÝĈîüîìĊęñîĆÜĀúĂéđúČĂéĒúąǰReticuloendothelial cells ×ĂÜ

êŠĂöîĚĈđĀúČĂÜǰêĆïĒúąöšćöǰÝćÖîĆĚîĕüøĆÿÝąđ×šćÿĎŠÖøąĒÿđúČĂéǰìĈĔĀšöĊÖćøĒÿéÜǰ

ĂćÖćøĕ×šǰĀîćüÿĆęîǰðüéýĊøþąǰðüéđöČęĂ÷êćöêĆüǰðüé×šĂǰêŠĂöîĚĈđĀúČĂÜēêǰĒúąóïǰ

ÙüćöñĉéðÖêĉ×ĂÜđöĘéđúČĂéǰĒêŠóïÝĈîüîđÖúĘéđúČĂéðÖêĉǰđöČęĂøą÷ąđüúćñŠćîĕðǰ

ĕüøĆÿĂĂÖÝćÖÖøąĒÿđúČĂéĕð÷ĆÜǰĂüĆ÷üąđðŜćĀöć÷ǰìĈĔĀšñĎ šðśü÷ĕ×šúéúÜǰöĊñČ ęî×ċĚî 

êćöêĆü 

2) ó÷ćíĉÿõćó×ĂÜĕ×šđúČĂéĂĂÖđéÜÖĊǰÖćøđðúĊę÷îĒðúÜìćÜó÷ćíĉÿøĊøüĉì÷ćìĊęÿĈÙĆâǰÙČĂǰ

öĊÖćøøĆęü×ĂÜóúćÿöćìĈĔĀšöĊõćüąđúČĂéĂĂÖǰàċęÜ÷ĆÜĕöŠìøćïÖúĕÖÖćøđÖĉéēøÙìĊęĒîŠßĆé 

2.1.2.2 ĂćÖćøìćÜÙúĉîĉÖ 

ĂÜÙŤÖćøĂîćöĆ÷ēúÖĔĀšđÖèæŤÖćøüĉîĉÝÞĆ÷ĕ×šđéÜÖĊĒúąĒîüìćÜÖćøüĉîĉÝÞĆ÷ĒúąÖćøéĎĒú  

øĆÖþćñĎšðśü÷ēøÙĕ×šđúČĂéĂĂÖđéÜÖĊĔîñĎšĔĀâŠǰó�ý�ǰ����ǰēé÷ÖøöÖćøĒóì÷ŤǰéĆÜîĊĚ 

1) Probable case (î ŠćÝąđð Ũîĕ× š đéÜÖ Ċ 
 ǰÙ ČĂǰö ĊĂćÖćøĕ× š đÞ Ċ÷ïóú Ćîǰ� ��ǰüĆîǰ

øŠüöÖĆïĂćÖćøǰĂćÖćøĒÿéÜǰĀøČĂñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøèŤĂ÷ŠćÜîšĂ÷ǰ�ǰ×šĂǰ

éĆÜêŠĂĕðîĊĚǰ 

¾ ðüéýĊøþą 

¾ ðüéđïšćêć 

¾ ðüéÖúšćöđîČĚĂ 

¾ ðüé×šĂĀøČĂðüéÖøąéĎÖ 

¾ ñČęîĒéÜïøĉđüèñĉüĀîĆÜ 



6 

 

¾ õćüąđúČĂéĂĂÖñĉéðÖêĉǰ ēé÷óïüŠćǰñúÖćøìéÿĂïéšü÷ǰ UPVSOJRVFUǰUFTUǰ

đðŨîñúïüÖǰöĊÝčéđúČĂéĂĂÖïøĉđüèñĉüĀîĆÜǰĀøČĂöĊđúČĂéÖĈđéćĕĀú 

¾ ðøĉöćèđöĘéđúČĂé×ćüǰ�ǰ�
���ǰêĆü�úï�öö�ǰ	�ǰ���Y��9/L) 

¾ đöĘéđúČĂé×ćüßîĉéǰBUZQJDBMǰMZNQIPDZUFTǰđóĉęö×ċĚî 

¾ ÙŠćăĊöćēêÙøĉêđóĉęö×ċĚîøšĂ÷úąǰ�ı�� 

¾ ðøĉöćèđÖúĘéđúČĂéǰ����
���êĆü�úï�ööǰ	����Y��9/L) 

2) Definite case (÷Čî÷ĆîüŠćđðŨîĕ×šđéÜÖĊ
ǰÙČĂǰñĎšðśü÷ìĊęĕéšñúïüÖÝćÖÖćøêøüÝüĉîĉÝÞĆ÷ǰ

ìćÜĀšĂÜðäĉïĆêĉÖćøđóČęĂ÷Čî÷ĆîÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊ 

êćøćÜìĊęǰ�ǰÖćøêøüÝÿĂïǰüĉíĊÖćøìéÿĂïǰĒúąÖćøĒðúñúÖćøìéÿĂïìćÜĀšĂÜðäĉïĆêĉÖćøđóČęĂ÷Čî÷Ćî

ÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊ 

 Sample 

characteristics 

Diagnostics 

method 
Methadology 

Time to 

results 
Interpretation 

Confirmed 

dengue 

infection 

Acute serum 

(üĆîìĊęǰ���ǰ

×ĂÜÖćøöĊĕ×š
 

Nucleic acid 

detection* 

RT-PCR, real 

time RT-PCR 

1-2 üĆî Positive, 

serotype 

Antigen 

detection* 

NS-1 Ag rapid 

tests 

îćìĊ Positive 

NS-1 Ag ELISA 1 üĆî Positive 

Acute serum 

(üĆîìĊęǰ���ǰ

×ĂÜÖćøöĊĕ×š
ǰ

Ēúąǰ

DPOWBMFTDFOUǰ

TFSVNǰ	üĆîìĊęǰ

�����ǰ

ĀúĆÜÝćÖêøüÝ 

àĊøĆöÙøĆĚÜĒøÖ
 

IgM & IgG 

seroconvers

ion 

ELISA 1-2 üĆî �ǰFrom 

negative IgM to 

positive IgM in 

paired sera 

�ǰFrom 

negative IgG to 

positive IgG in 

paired sera or 

��fold increase 

IgG levels 

among paired 

sera 

 

HIA 1-2 üĆî 

Neutralization 

test 

œǰ�ǰüĆî 
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Probable 

dengue 

Single serum 

(ĀúĆÜÝćÖüĆîìĊęǰ�ǰ

×ĂÜÖćøöĊĕ×š
 

IgM & IgG 

detection 

Rapid tests îćìĊ - Positive IgM 

- High IgG 

levels by ELISA 

or HIA (œǰ1280) 

ELISA** 1-2 üĆî 

HIA 1-2 üĆî 

*ñúïüÖÝćÖÖćøìéÿĂïǰöĆÖúéúÜĔîÖøèĊìĊęÿŠÜêøüÝĀúĆÜÝćÖöĊĕ×šđÖĉîǰ�ǰüĆî 

**ÖćøüĉîĉÝÞĆ÷éšü÷üĉíĊǰ&-*4"ǰēé÷ǰBOUJǰ%&/ǰ*H.ǰ�ǰBOUJǰ%&/ǰ*H(ǰœǰ1.8 ĔĀšüĉîĉÝÞĆ÷üŠćđðŨîǰQSJNBSZǰJOGFDUJPOǰ

ĒêŠëšćĀćÖǰBOUJǰ%&/ǰ"Cǰ*H.ǰ-ǰBOUJǰ%&/ǰ"Cǰ*H(ǰ�ǰ���ǰĔĀšüĉîĉÝÞĆ÷üŠćđðŨîǰTFDPOEBSZǰJOGFDUJPO 

ĂÜÙŤÖćøĂîćöĆ÷ēúÖĔĀšđÖèæŤÖćøüĉîĉÝÞĆ÷ĕ×šđúČĂéĂĂÖđéÜÖĊĒúąĒîüìćÜÖćøüĉîĉÝÞĆ÷Ēúą 

ÖćøéĎĒúøĆÖþćñĎšðśü÷ēøÙĕ×šđúČĂéĂĂÖđéÜÖĊĔîñĎšĔĀâŠǰó�ý�ǰ����ǰēé÷ÖøöÖćøĒóì÷ŤǰéĆÜîĊĚ 

Ɣ öĊĂćÖćøĕ×šđÞĊ÷ïóúĆîĒúąÿĎÜúĂ÷ǰ���ǰüĆîǰøŠüöÖĆïöĊĂćÖćøìćÜÙúĉîĉÖ×šĂǰ�ǰĒúą×šĂǰ�ǰ

øŠüöÖĆïǰöĊÖćøđðúĊę÷îĒðúÜìćÜĀšĂÜðäĉïĆêĉÖćøìĆĚÜǰ�ǰ×šĂǰéĆÜêŠĂĕðîĊĚ 

ż úĆÖþèąĂćÖćøìćÜÙúĉîĉÖ 

1) õćüąđúČĂéĂĂÖñĉéðÖêĉ 

- đúČĂéĂĂÖïøĉđüèñĉüĀîĆÜǰĕéšĒÖŠǰñúÖćøìéÿĂïéšü÷ǰUPVSOJRVFUǰUFTUǰ

ĔĀšñúïüÖǰöĊÝčéđúČĂéĂĂÖǰĀøČĂöĊÝĚĈđúČĂé 

- đúČĂéĂĂÖĔîïøĉđüèđ÷ČęĂđöČĂÖêŠćÜǰėǰĕéšĒÖŠǰđúČĂéĂĂÖêćöĕøôŦîǰđúČĂé

ÖĈđéćĕĀúǰđúČĂéĂĂÖĔîìćÜđéĉîĂćĀćøǰĒúąðøąÝĈđéČĂîöćîĂÖøĂïǰ

ĀøČĂöćöćÖñĉéðÖêĉÝćÖđéĉö 

2) êĆïēêǰöĆÖÖéđÝĘïǰðüéìšĂÜǰĀøČĂĂćđÝĊ÷î 

3) õćüąđéÜÖĊßĘĂÙǰ	EFOHVFǰTIPDLǰTZOESPNF�ǰ%%4
 

- ö Ċ Ö ć ø ĕĀú đ ü Ċ ÷î đú Č Ăéú š ö đĀúü ǰ 	 D J S DV M B UP S Z ǰ G B J M V S F 
ǰ

ēé÷êøüÝóïüŠćöĊßĊóÝøǰ đêšîđøĘüĒúąđïćǰ 	 SBQJEǰBOEǰXFBLǰpulse) 

ñĉüĀîĆÜđ÷ĘîßČéǰ	DPMEǰDMBNNZǰTLJO
ǰēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜǰöČĂĒúąđìšćđ÷ĘîÙŠćǰ

QVMTFǰQSFTTVSFǰ�ǰ��ǰNN)H 

- öĊÙŠćÙüćöéĆîđúČĂéêęĈǰ	IZQPUFOTJPO
ǰøŠüöÖĆïöĊõćüąǰUJTTVFǰIZQP�ǰ

QFSGVTJPOǰ đß ŠîǰĀî šćö ČéǰÝąđð Ũîúöǰ đü Ċ÷îý Ċøþąǰð ŦÿÿćüąúéúÜǰ

ÖøąÿĆïÖøąÿŠć÷ǰøąéĆïÙüćöøĎšÿċÖêĆüǰúéúÜǰĀøČĂöĊǰDBQJMMBSZǰSFųMMǰUJNFǰ

öćÖÖüŠćǰ�ǰüĉîćìĊ 
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ż ñúêøüÝìćÜĀšĂÜðãĉïĆêĉÖćø 

1) öĊĀúĆÖåćîÖćøøĆęü×ĂÜóúćÿöćĕéšĒÖŠõćüąđúČĂé×šî×ċĚîēé÷öĊÖćøđóĉęö×ċĚîǰ

×ĂÜÙŠćăĊöćēìÙøĉêǰöćÖÖüŠć�đìŠćÖĆïøšĂ÷úąǰ��ǰđöČęĂđðøĊ÷ïđìĊ÷ïǰÖĆï

Ù Šćă ĊöćēêÙø ĉêđé ĉö ǰöĊ ǰpleural effusion öĊ ǰascites Ēúą�Āø ČĂöĊ

øąéĆïĂĆúïĎöĉîĔîđúČĂéêęĈǰ	< ���ǰÖøĆö�ǰöĉúúĉúĉêøǰĔîñĎšðśü÷ìĊęöĊõćüąǰ

ēõßîćÖćøðÖêĉǰĀøČĂǰ< �ǰÖøĆö�öĉúúĉúĉêøĔîñĎšðśü÷ìĊęöĊõćüąĂšüî
 

2) öĊðøĉöćèđÖúĘéđúČĂéǰ�ǰ���
���ǰêĆü�úï�öö�ǰ	�ǰ���Y����-
 

2.1.2.3 ÖćøéĈđîĉîēøÙ×ĂÜĕ×šđúČĂéĂĂÖđéÜÖĊǰ	%)'
 

ĒïŠÜĂĂÖđðŨîǰ�ǰøą÷ą 

1. øą÷ąĕ×šǰ	febrile phase) öĆÖöĊĕ×šÿĎÜǰöĊĂčèĀõĎöĉ×ĂÜøŠćÜÖć÷ÿĎÜÖüŠćǰ����ǰĂÜýć

đàúđàĊ÷ÿǰĒúąĕ×šöĆÖÝąúéúÜĔîøą÷ąđüúćðøąöćèǰ���ǰüĆîǰĂćÝöĊĂćÖćøøŠüöĂČęîǰėǰ

ìĊęóïĕéšǰđßŠîǰðüéýĊøþąǰðüéđïšćêćǰðüéÖúšćöđîČĚĂǰðüé×šĂǰðüéÖøąéĎÖǰĀîšćĒéÜǰ

ÙúČ ęîĕÿšǰĂćđÝĊ÷îǰðüéìšĂÜǰĒúąđïČ ęĂĂćĀćøǰ đðŨîêšîǰìĈÖćøìéÿĂïéšü÷ü ĉíĊ ǰ

tourniquet test ĕéšñúÖćøìéÿĂïđðŨîïüÖĕéšêĆ ĚÜĒêŠǰ���ǰüĆîĒøÖ×ĂÜĕ×šǰêøüÝ

øŠćÜÖć÷ĂćÝóïüŠćǰöĊõćüąêĆïēêĒúąõćüąđúČĂéĂĂÖìĊęĕöŠøčîĒøÜǰđßŠîǰÝčéđúČĂéĂĂÖ

ïøĉđüèñĉüĀîĆÜǰđúČĂéĂĂÖĔêšñĉüĀîĆÜǰđúČĂéÖĈđéćĕĀúǰĒúąđúČĂéĂĂÖêćöĕøôŦîǰđðŨî

êšîǰñúÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøóïüŠćǰöĊðøĉöćèđöĘéđúČĂé×ćüĒúąǰðøĉöćèđÖúĘé

đúČĂéúéêęĈǰñĎšðśü÷đéÜÖĊĔîøą÷ąĕ×šîĆĚîǰöĊúĆÖþèąǰĂćÖćøìćÜÙúĉîĉÖǰÙúšć÷ÙúċÜÝćÖ

ÖćøêĉéđßČĚĂĕüøĆÿĂČęîǰė 

2. øą÷ąüĉÖùêǰ	critical phase) ÿŠüîĔĀâŠđ×šćÿĎŠøą÷ąüĉÖùêĔîüĆîìĊę ǰ���ǰ×ĂÜĕ×šǰđðŨî

øą÷ąìĊęöĊÖćøøĆęü×ĂÜóúćÿöćĂĂÖîĂÖĀúĂéđúČĂéòĂ÷ǰ	plasma leakage) đîČęĂÜÝćÖ

öĊǰvascular permeability đóĉęööćÖ×ċĚîĒúąðøĉöćèđÖúĘéđúČĂéúéêęĈúÜöćÖǰđÞóćą

ĔîñĎšðśü÷ĕ×šđúČĂéĂĂÖđéÜÖĊǰ	DHF) ÿćöćøëđ×šćÿĎŠøą÷ąîĊĚĕéšêĆĚÜĒêŠüĆîìĊęǰ�ǰõć÷ĀúĆÜöĊĕ×šǰ

Ĕîøą÷ąîĊ ĚÝąđðŨîßŠüÜìĊ ęĕ× šđø ĉ ęöúéúÜǰ	defervescence) ĒúąöĊøą÷ąüĉÖùêǰĂ÷ĎŠ

ðøąöćèǰ�����ǰßĆ ęüēöÜǰñĎ šðśü÷ìĊ ęĂ÷Ď ŠĔîøą÷ąüĉÖùêîĊĚ ǰöĆÖöĊðøĉöćèđÖúĘéđúČĂéǰ 

< ���
���ǰ	< ���x����L) ÿŠÜñúĔĀšöĊđúČĂé×šî×ċĚîǰÝąìĈĔĀšðøĉöćèóúćÿöćǰĔî

ĀúĂéđúČĂéúéúÜǰïćÜÙøĆĚÜĂćÝöĊÙüćöøčîĒøÜöćÖÝîìĈĔĀšñĎšðśü÷đÖĉéõćüąđéÜÖĊßĘĂÙǰ

	DSS) Ēúą÷ĆÜóïüŠćöĊøąéĆïēðøêĊîĒúąøąéĆïĂĆúïĎöĉîĔîđúČĂéúéêęĈúÜǰÿŠüîǰpleural 
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effusion ĀøČĂǰascites öĆÖóïĔîøą÷ąìšć÷×ĂÜÖćøøĆęü×ĂÜóúćÿöćǰìĈĔĀšñĎšðśü÷ĂćÝ

öĊĂćÖćøĀîšćöČéǰđðŨîúöǰÖøąÿĆïÖøąÿŠć÷ǰðüéìšĂÜǰðŦÿÿćüąúéúÜǰöČĂĒúąđìšćđ÷Ęîǰ

ß ĊóÝøđïćǰöĊ ǰcapillary refill time öćÖÖü Šćǰ�ǰü ĉîćìĊ ǰĒúąö ĊÙüćöé Ćîđú ČĂé

đðúĊę÷îĒðúÜǰēé÷êøüÝóïǰQVMTFǰQSFTTVSFǰŒǰ�� mmHg ĀøČĂöĊÙüćöéĆîđúČĂé

úéúÜǰĂćÖćøéĆÜÖúŠćüĂćÝêćööćéšü÷ÖćøìĈÜćî×ĂÜĂüĆ÷üąêŠćÜėǰúšöđĀúüǰĀćÖ

ñĎšðśü÷đĀúŠćîĊĚǰöĊÖćøđðúĊę÷îĒðúÜ×ĂÜøąéĆïÙüćöøĎšÿċÖêĆüǰÙúĈßĊóÝøĀøČĂüĆéÙüćöéĆî

đúČĂéĕöŠĕéšǰĒÿéÜüŠćñĎšðśü÷öĊõćüąǰprofound shock ĒúąöĆÖÝąđÿĊ÷ßĊüĉêõć÷Ĕîǰ���

��ǰßĆęüēöÜǰîĂÖÝćÖîĊĚöĆÖóïõćüąđúČĂéĂĂÖǰàċęÜöĊÙüćöđÖĊę÷ü×šĂÜēé÷êøÜÖĆïÖćøöĊ

đÖúĘéđúČĂéêęĈĒúąÙüćöǰñĉéðÖêĉ×ĂÜǰñîĆÜĀúĂéđúČĂéìĆĚÜĔîñĎšðśü÷ĕ×šđéÜÖĊĒúąñĎšðśü÷

ĕ×šđúČĂéĂĂÖđéÜÖĊǰöĆÖóïĔîßŠüÜüĆîìĊęǰ���ǰ×ĂÜÖćøöĊĕ×šǰñĎšðśü÷đéÜÖĊìĊęđðŨîñĎšĔĀâŠöĆÖöĊ

ðøĉöćèǰđÖúĘéđúČĂéǰ< ���
���ǰ	< ���x����L) ĒúąóïõćüąđúČĂéĂĂÖñĉéðÖêĉĕéš

ïŠĂ÷ÖüŠćñĎšðśü÷đéĘÖǰēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜǰõćüąđúČĂéĂĂÖĔîìćÜđéĉîĂćĀćøǰĂćđÝĊ÷î

đðŨîđúČĂéǰëŠć÷éĈĀøČĂëŠć÷đðŨîđúČĂéǰàċęÜđÖĉéÝćÖðøĉöćèđÖúĘéđúČĂéìĊęúéúÜǰĒúąöĊ

ÙüćöñĉéðÖêĉĔîǰøąïïÖćøĒ×ĘÜêĆü×ĂÜđúČĂéǰ	coagulation cascade) 

3. øą÷ąôŚŪîêĆüǰ	recovery phase) ÖŠĂîìĊęñĎšðśü÷Ýąđ×šćÿĎŠøą÷ąôŚŪîêĆüǰñĎšðśü÷ÝąĂ÷ĎŠĔî

øą÷ąǰequilibrium ìĊęĕöŠöĊÖćøøĆęü×ĂÜóúćÿöćðøąöćèǰ��ǰßĆęüēöÜǰĀúĆÜÝćÖìĊęđ×šćÿĎŠ

øą÷ąôŚŪîêĆüǰóúćÿöćìĊęøĆęüàċöĂĂÖîĂÖĀúĂéđúČĂéòĂ÷ÝąëĎÖéĎéàċöÖúĆïđ×šćÿĎŠ ǰĀúĂé

đúČĂéĂĊÖÙøĆĚÜǰóïüŠćöĊÙŠćăĊöćēìÙøĉêúéúÜǰöĊðŦÿÿćüąĂĂÖđóĉęö×ċĚîĒúąöĊÙŠćÙüćöéĆî

đúČĂéÙÜìĊęǰàċęÜĔßšđüúćðøąöćèǰ�����ǰßĆęüēöÜǰĔîøą÷ąôŚŪîêĆüîĊĚǰñĎšðśü÷ĕ×šđéÜÖĊǰĒúą

ñĎšðśü÷ǰĕ×šđúČĂéĂĂÖđéÜÖĊÝąöĊĂćÖćøìĊęéĊ×ċĚîĂ÷ŠćÜøüéđøĘüǰàċęÜÿćöćøëðøąđöĉîĕéšǰÝćÖ

ÖćøìĊęñĎšðśü÷ǰöĊÙüćöÿïć÷êĆüöćÖ×ċĚîǰöĊÙüćöĂ÷ćÖĂćĀćøǰöĊñČęîĒéÜÙĆîïøĉđüèñĉüĀîĆÜǰ

ĒêŠöĊðøĉöćèǰđöĘéđúČĂé×ćüĒúąðøĉöćèđÖúĘéđúČĂéđóĉęö×ċĚîǰĂ÷ŠćÜĕøÖĘêćöǰñĎšðśü÷ǰìĊę

đðŨîñĎšĔĀâŠïćÜøć÷ǰĂćÝöĊĂćÖćøĂŠĂîđóúĊ÷êŠĂĕðĂĊÖǰđðŨîøą÷ąđüúćðøąöćèǰ���ǰ

ÿĆðéćĀŤĀúĆÜÝćÖìĊęđ×šćÿĎŠøą÷ąôŚŪîêĆü 
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øĎðìĊęǰ�ǰÖćøéĈđîĉîēøÙ×ĂÜǰDHF øüöìĆĚÜÖćøđðúĊę÷îĒðúÜúĆÖþèąĂćÖćøìćÜÙúĉîĉÖǰ 

ĒúąñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøđïČĚĂÜêšî 

2.1.2.4 ÖćøÝĈĒîÖÙüćöøčîĒøÜ×ĂÜĕ×šđúČĂéĂĂÖđéÜÖĊǰ 

            êćöĒîüìćÜ×ĂÜĂÜÙŤÖøĂîćöĆ÷ēúÖÞïĆïðøĆïðøčÜǰó�ý�ǰ����ǰ 

1. ĂćÖćøĕöŠøčîĒøÜǰÙČĂǰêĉéđßČ ĚĂđéÜÖìĊĕöŠöĊĂćÖćøĀøČĂĂćÖćøĒÿéÜìĊ ęđðŨîÿĆââćè

ĂĆîêøć÷ǰ	dengue without warning signs) 

2. öĊĂćÖćøĀøČĂĂćÖćøĒÿéÜìĊęđðŨîÿĆââćèĂĆîêøć÷ǰ	dengue with warning signs) 

ÙČĂǰñĎšðśü÷ǰDF ĒúąñĎšðśü÷ǰDHF ìĊęĕöŠöĊõćüąđéÜÖĊßĘĂÙǰ	Āöć÷ëċÜõćüąǰDHF grade I 

& II êćöĒîüìćÜ×ĂÜǰĂÜÙŤÖćøĂîćöĆ÷ēúÖǰWHO ����ǰĒúąǰWHO ���� SEARO) 

ĒúąöĊĂćÖćøĀøČĂĂćÖćøĒÿéÜǰìĊęđðŨîÿĆââćèĂĆîêøć÷ǰ	warning signs) ìĊęÝąîĈĕðÿĎŠ

ĂćÖćøøčîĒøÜǰÝċÜÙüøøĆïĕüšđóČęĂÿĆÜđÖêĂćÖćøĂ÷ŠćÜĔÖúšßĉéĔîēøÜó÷ćïćúǰĕéšĒÖŠ 

භ ĂćÖćøðüéìšĂÜĀøČĂêøüÝøŠćÜÖć÷óïǰBCEPNJOBMǰUFOEFSOFTT 

භ öĊĂćÖćøĂćđÝĊ÷îöćÖÖüŠćǰ�ǰÙøĆĚÜêŠĂüĆîǰ	QFSTJTUFOUǰWPNJUJOH
 

භ ĀĂïđĀîČęĂ÷ǰöĊõćüąîĚĈÙĆęÜĔîðĂéĀøČĂĔîìšĂÜǰ	DMJOJDBMǰŴVJEǰBDDVNVMBUJPO
 

භ öĊõćüąđúČĂéĂĂÖĔîïøĉđüèđ÷ČęĂđöČĂÖêŠćÜǰėǰđßŠîǰđúČĂéÖĈđéćǰđúČĂéĂĂÖĕøôŦî 

භ öĊĂćÖćøĂŠĂîđóúĊ÷ǰĕöŠöĊĒøÜǰĀøČĂÖøąÿĆïÖøąÿŠć÷ 
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භ ðŦÿÿćüąúéúÜ 

භ àċöúÜ 

භ êøüÝøŠćÜÖć÷óïêĆïēêÙúĈĕéšöćÖÖüŠćǰ�ǰđàîêĉđöêø 

භ đúČĂé×šî×ċĚîǰ	ÙŠćăĊöćēêÙøĉêđóĉęö×ċĚî
øŠüöÖĆïöĊðøĉöćèđÖúĘéđúČĂéúéĂ÷ŠćÜøüéđøĘü 

3. đéÜÖĊøčîĒøÜǰ 	TFWFSFǰ EFngue) ÙČĂǰ ñĎšðśü÷ìĊęöĊÖćøøĆęüàċö×ĂÜóúćÿöćĂ÷ŠćÜøčîĒøÜǰ

	TFWFSFǰ QMBTNBǰ MFBLBHF
ǰ ÝîìĈĔĀšđÖĉéĂćÖćøßĘĂÙǰ ĀøČĂöĊõćüąǰ DMJOJDBMǰ ŴVJEǰ

BDDVNVMBUJPOǰøŠüöÖĆïǰSFTQJSBUPSZǰEJTUSFTTǰ	Āöć÷ëċÜõćüąǰ%)'ǰHSBEFǰ***ǰ�ǰ*7ǰ

êćöĒîüìćÜ×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖǰ 8)0ǰ ����ǰ Ēúąǰ 8)0ǰ ����ǰ 4&"30

 

ñĎšðśü÷ìĊęöĊõćüąđúČĂéĂĂÖøčîĒøÜǰ 	TFWFSFǰ CMFFEJOH
ǰ ĒúąñĎšðśü÷ìĊęöĊõćüąǰ

ĒìøÖàšĂî×ĂÜĂüĆ÷üąêŠćÜǰėǰìĊęøčîĒøÜǰ 	TFWFSFǰPSHBOǰ JOWPMWFNFOU
ǰ đßŠîǰõćüąǰ

êĆïĂĆÖđÿïđÞĊ÷ïóúĆîǰ 	BDVUFǰ IFQBUJUJT
ǰ õćüąêĆïüć÷đÞĊ÷ïóúĆîǰ 	BDVUFǰ MJWFSǰ

GBJMVSF
ǰõćüąĕêüć÷đÞĊ÷ïóúĆîǰ	BDVUFǰLJEOFZǰJOKury) õćüąÖúšćöđîČĚĂĀĆüĔÝĂĆÖđÿïǰ

	NZPDBSEJUJT
ǰ ĒúąõćüąÿöĂÜĂĆÖđÿïǰ 	FODFQIBMJUJT
ǰ đðŨîêšîǰ àċęÜÿŠüîĀîċęÜ×ĂÜǰ

ñĎšðśü÷đéÜÖĊìĊęöĊĂćÖćøǰĒðúÖĂĂÖĕðöĆÖöĊÖćøêĉéđßČĚĂĂČęîøŠüöéšü÷ǰ	DP�JOGFDUJPO
ǰĀøČĂǰ

öĊēøÙðøąÝĈêĆüĂČęîøŠüöéšü÷ 

êćøćÜìĊęǰ�ǰêćøćÜĒÿéÜÖćøđðøĊ÷ïđìĊ÷ïĒîüìćÜÖćøüĉîĉÝÞĆ÷ĒúąÝĈĒîÖÙüćöøčîĒøÜ×ĂÜÖćøêĉéđßČĚĂ

đéÜÖĊēé÷ĂÜÙŤÖćøĂîćöĆ÷ēúÖÞïĆïðŘǰWHO ����ǰ	WHO ����ǰSEARO) ĒúąǰWHO ���� 

ÖćøüĉîĉÝÞĆ÷ĒúąÝĈĒîÖÙüćöøčîĒøÜ 

êćöĒîüìćÜ×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ 

WHO 1997 (WHO 2011 SEARO) 

ÖćøüĉîĉÝÞĆ÷ĒúąÝĈĒîÖÙüćöøčîĒøÜ 

êćöĒîüìćÜ×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ 

WHO 2009 

DF Dengue ± Warning signs 

DHF grade I & II 

DSS Severe dengue: shock, respiratory distress 

DHF/DSS with fluid overload 

DF/DHF/DSS with blood transfusion Severe dengue: severe bleeding 

DF/DHF/DSS with liver ± renal failure Severe dengue: organ(s) involvement 

DF/DHF/DSS with encephalopathy 

DF/DHF/DSS with cardiac involvement 

DF/DHF/DSS with other organs involvement 
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Expanded dengue syndrome (ESD) 

- DHF/DSS with co-morbidity 

- DHF/DSS with co-infections 

Severe dengue 

 

2.2. ÙüćöøĎšđÖĊę÷üÖĆïêĆüßĊĚüĆéìćÜßĊüõćóĔîõćüąêĉéđßČĚĂĕüøĆÿđéÜÖĊøčîĒøÜ 

2.2.1 ïìîĈǰ 

ÝćÖÖćøýċÖþćĔîéšćîøąïćéüĉì÷ćëċÜÿćđĀêčÖćøđÖĉéǰ%)'�%44ǰóïǰ�ǰÿööêĉåćîǰĕéšĒÖŠǰ 

Ɣ Immune hypothesis Ĕ ß š Ĕ î Ö ć ø Ă í ĉ ï ć ÷ ë ċ Ü Ö ć ø đ Ö ĉ é ǰAntibody dependent 

enhancement (ADE) ĔîñĎšðśü÷ìĊęêĉéđßČĚĂĕüøĆÿđéÜÖĊàĚĈǰ 	secondary infections) éšü÷

ÿć÷óĆîíčŤìĊęêŠćÜÝćÖÖćøêĉéđßČĚĂÙøĆĚÜĒøÖǰĒúąĔîìćøÖĒøÖđÖĉéìĊęĕéšøĆïõĎöĉÙčšöÖĆîÝćÖĒöŠĒúšü

öĊÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊǰēé÷ǰADE ÙČĂǰÖćøìĊęǰantibody ÿćöćøëÿŠÜđÿøĉöÖćøđóĉęöÝĈîüî

×ĂÜĕüøĆÿĕéšǰēé÷ĂćýĆ÷ĀúĆÖÖćøǰ�ǰüĉíĊǰéĆÜîĊĚ 

ż subneutralizing concentrations enhance dengue virus infection: 

đîČ ęĂÜÝćÖǰBOUJHFOJDǰFQJUPQFTǰ×ĂÜǰBOUJCPEZǰđðŨîǰIFUFSPHFOPVTǰ

EJTUS JCVU JPOǰ đö Č ęĂđÖ ĉéǰ TFDPOEBSZǰ JOGFDU JPOTǰìĈĔĀ š ǰ BOU JCPEZǰ

ìĊęñĎšðśü÷öĊÝćÖÖćøêĉéđßČĚĂÙøĆĚÜĒøÖǰÿćöćøëÝĆïĕüøĆÿìĊęêŠćÜÿć÷óĆîíčŤĕéšǰđÖĉéđðŨîǰ

WJSVT�BOUJCPEZǰDPNQMFYǰĒêŠĕöŠÿćöćøëǰOFVUSBMJ[FEǰ đß Č ĚĂĕüøĆÿĕéšǰ

ÝćÖîĆĚîĕüøĆÿĂćýĆ÷ÿŠüî×ĂÜǰ'DǰBOUJCPEZǰÝĆïÖĆïǰ'DǰSFDFQUPSǰïîñĉü×ĂÜǰ

NBDSPQIBHFǰìĈĔĀšÿćöćøëđ×šćĕðĔîđàúúŤǰNBDISPQIBHFǰĕéš 

ż dengue virus replicate in mononuclear phagocytic cells: ÝćÖÖćøýċÖþćǰ

óïüŠćĕüøĆÿÿćöćøëĀúĊÖĀîĊÝćÖÖćøëĎÖìĈúć÷ĕéšǰēé÷ÖćøÿŠÜñŠćîÿĆââćèǰ

đóČęĂúéÖćøÿøšćÜǰMZTPTPNBMǰĔîđàúúŤǰìĈĔĀšĕüøĆÿÿćöćøëđóĉęöÝĈîüîĒúąĔßšǰ

NBDSPQIBHFǰđðŨîǰIPTUǰìĊęìĈĔĀšĒóøŠÖøąÝć÷ĕðìĆęüøŠćÜÖć÷öćÖ×ċĚî 

Ɣ Viral hypothesis ĕüøĆÿđéÜÖĊêŠćÜÿć÷óĆîíčŤÿĆöóĆîíŤÖĆïÖćøđÖĉéÙüćöøčîĒøÜ×ĂÜēøÙìĊę

êŠćÜÖĆîǰöĊÙüćöÿćöćøëĔîÖćøǰreplication êŠćÜÖĆî�� 

ÝćÖÿööêĉåćîìĊęÖúŠćü×šćÜêšîǰÝąóïüŠćöĊÙüćöÿĆöóĆîíŤøąĀüŠćÜÖćøǰSFQMJDBUJPOǰ

×ĂÜĕüøĆÿÖĆïÖćøđÖĉéǰ%)'�%44ǰéĆÜîĆĚîǰđóČęĂìĊęÝąüĆéñúÝćÖÖćøǰSFQMJDBUJPOǰđøćÝċÜĔßšǰ

WJSBMǰMPBEǰöćđðŨîêĆüßĊĚüĆéĔîÖćøýċÖþćđóČęĂïŠÜïĂÖõćüąÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊøčîĒøÜ 
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2.2.2 êĆüßĊĚüĆéìćÜßĊüõćóĔîõćüąêĉéđßČĚĂĕüøĆÿđéÜÖĊøčîĒøÜǰ	CJPNBSLFSTǰJOǰTFWFSFǰEFOHVF
� 

ÖćøêøüÝĀćĕüøĆÿÿćöćøëĒïŠÜðøąđõìĕéšéĆÜîĊĚ 

භ Virus Isolation: đðŨîüĉíĊéĆĚÜđéĉöǰìĈĕéšēé÷ÖćøđóćąđúĊĚ÷ÜêĆüĂ÷ŠćÜÝćÖñĎšðśü÷Ĕîǰcell line êŠćÜǰėǰ

ìĈĔĀšöĊÙüćöÝĈđóćąêŠĂđßČĚĂöćÖĒêŠĂćÝĔßšđüúćîćîǰĒúąǰìĈĕéš÷ćÖ 

භ NS� Antigen Capture: đðŨîÖćøêøüÝüĆéēðøêĊîǰNS�ǰàċęÜ×ĆïĂĂÖöćÖÝćÖđàúúŤìĊęêĉéđßČĚĂǰÿćöćøë

óïĕéšÖŠĂîìĊęĒĂîêĉïĂéĊĚ×ĂÜøŠćÜÖć÷ÝąêĂïÿîĂÜêŠĂÖćøêĉéđßČĚĂìĈĔĀšÿćöćøëêøüÝüĆéĕéšĕüǰĒúąöĊ

ÙüćöĒöŠî÷ĈÿĎÜǰÝċÜöĊÖćøîĈöćĔßšĔîÖćøêøüÝēøÙđïČĚĂÜêšîĂ÷ŠćÜĒóøŠĀúć÷ 

භ PCR Ă÷ŠćÜđßŠîǰReverse Transcription PCR (RT-PCR) đðŨîüĉíĊÖćøìĈǰPCR đóČęĂĀćǰgenome 

ÝćÖǰRNA ×ĂÜĕüøĆÿǰàċęÜÿćöćøëìĈĕéšÜŠć÷ǰĒúąøüéđøĘüǰĒêŠÿćöćøëđøĉęöóïĕéšĔîßŠüÜĒøÖ×ĂÜÖćø

đÖĉéĕ×šđìŠćîĆĚî 

ÖćøêøüÝǰviral load ĔîðŦÝÝčïĆîöĊÖćøóĆçîćüĉíĊÖćøêøüÝĀćđóČęĂĔĀšÿćöćøëïĂÖðøĉöćè

×ĂÜĕüøĆÿǰ	viral load) ĔîĒêŠúąǰserotype ìĊ ęóĆçîćöćÝćÖüĉíĊ ǰRT-PCR ĒúąđðŨîüĉí ĊĀúĆÖĔî

ÜćîüĉÝĆ÷đøĊ÷ÖüŠćǰreal-time RT-PCR àċ ęÜđðŨîüĉí ĊìĊę đĀîČĂÖüŠćüĉí ĊêøüÝĒïïǰRT-PCR íøøöéćǰ

đîČęĂÜÝćÖǰÿćöćøëïĂÖðøĉöćèǰĒúąĕéšñúìĊęĕüÖüŠćǰõć÷Ĕîøą÷ąđüúćĂĆîøüéđøĘü 

ÖćøêøüÝàĊēøēú÷Ċǰ	4FSPMPHZ
ǰđðŨîÖćøêøüÝĀćĒĂîêĉïĂéĊĚìĊęđÖĊę÷ü×šĂÜÖĆïđßČĚĂĕüøĆÿǰöĊĀúć÷üĉíĊǰđßŠî 

භ hemagglutination inhibition assays  

භ IgM Ēúąǰ*H(ǰantibody-capture ELISAsǰĒêŠÝąĕöŠÿćöćøëĒ÷Öÿć÷óĆîíčŤ×ĂÜđßČĚĂĕéšǰ 

đîČęĂÜÝćÖđðŨîÖćøêøüÝĀćõĎöĉ×ĂÜøŠćÜÖć÷ÝċÜìĈĔĀšÿćöćøëêøüÝĀćđßČĚĂĕéšßšćÖüŠćǰđóøćą

êšĂÜĔßšđúČĂéǰ�ǰÙøĆĚÜĀŠćÜÖĆîĂ÷ŠćÜîšĂ÷ǰ����ǰüĆîǰéĆÜîĆĚîÖüŠćÝąøĎšñúñĎšðśü÷öĆÖóšîõćüąüĉÖùêĕðĒúšüǰ

ĒêŠÖćøüĆéĒ÷ÖǰIgM ĒúąǰIgG ÿćöćøëßŠü÷ĔîÖćøüĉîĉÝÞĆ÷üŠćđðŨîÖćøêĉéđßČĚĂðåöõĎöĉǰĀøČĂìčêĉ÷õĎöĉǰ

ĕéšǰàċęÜĒöŠî÷Ĉ 

2.3 ÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜ 

ÝćÖÜćîüĉÝĆ÷×ĂÜǰWei-Kung Wang ĒúąÙèąĔîðŘǰÙ�ý�ǰ����ǰýċÖþćó÷ćíĉÿõćóǰĔîÖćøđÖĉéēøÙ

ēé÷ýċÖþćÝćÖǰðøĉöćèǰdengue viral loadǰÝćÖóúćÿöć×ĂÜñĎšðśü÷ĕ×šđúČĂéĂĂÖđéÜÖĊǰ×èąöĊõćüąĕ×šđøĉęö

úé	defervescence) ÝĈîüîǰ��ǰÙîÝćÖēøÜó÷ćïćúĔîðøąđìýĕêšĀüĆîǰĔîĀøąĀüŠćÜđéČĂîóùýÝĉÖć÷îëċÜ

ÖúćÜđéČĂîíĆîüćÙöǰðŘǰÙ�ý�ǰ����ǰēé÷đÖĘïêĆüĂ÷ŠćÜĔîßŠüÜĕ×šúéêęĈÖüŠćǰ��ǰĂÜýćđàúđàĊ÷ÿǰēé÷îĆïüĆîìĊęĕ×š

úÜüĆîĒøÖđðŨîüĆîìĊę ǰ�ǰēé÷đÖĘïøąĀüŠćÜüĆîìĊę ǰ �ǰĒúąǰ�ǰēé÷Ĕßšǰquantitative RT-PCR ĔîÖćøýċÖþćǰ
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ÖćøýċÖþćÖúĕÖÖćøđÖĉéēøÙ×ĂÜĕ×šđúČĂéĂĂÖđéÜÖĊ ǰ	DHF) ĕéšđðŗéđñ÷ëċÜǰÙüćöÿĈÙĆâ×ĂÜÖćøÝĈúĂÜĕüøĆÿ

ðøĉöćèÿĎÜĔîøą÷ąđøĉęöêšîǰĂ÷ŠćÜĕøÖĘêćöǰÙüćöđðŨîĕðĕéšìĊęĕüøĆÿǰÝąđ×šćöćöĊÿŠüîøŠüöøąĀüŠćÜÖćøđðúĊę÷îÝćÖ

øą÷ąĕ×šĕðđðŨîøą÷ąĕ×šúéǰēé÷êøüÝÿĂïøąéĆï×ĂÜðøĉöćèǰĕüøĆÿđéÜÖĊĔîóúćÿöćøąĀüŠćÜßŠüÜìĊęöĊĕ×šĒúą

øą÷ąĕ×šúéĔîñĎšðśü÷ǰóïǰRNA ×ĂÜĕüøĆÿđéÜÖĊĔîóúćÿöćǰĔîøąéĆïÿĎÜĔîñĎšðśü÷ēøÙĕ×šđúČĂéĂĂÖöćÖÖüŠć

ñĎšðśü÷ēøÙǰDFǰĔîøąĀüŠćÜøą÷ąĕ×šúéǰĒöšüŠćøąéĆïĂćøŤđĂĘîđĂ×ĂÜǰĕüøĆÿđéÜÖĊĔîóúćÿöćÝąêøüÝĕöŠóïĔî

ñĎšðśü÷ǰDF ÿŠüîĔĀâŠǰĒêŠÖĘ÷ĆÜÿĎÜĔîñĎšðśü÷ǰDHF ìčÖøć÷ǰéšü÷ÖćøĔßšǰmodified immunoprecipitation 

assay ĒÿéÜĔĀšđĀĘîđðŨîÙøĆĚÜĒøÖüŠćĕüøĆÿĕ×šđéÜÖĊìĊęĂ÷ĎŠĔîóúćÿöćǰ÷ĆÜÙÜöĊĂ÷ĎŠĔîøąĀüŠćÜøą÷ąĕ×šúéĂ÷ĎŠĔîÙĂöǰ

immune complex ÿĈĀøĆïñĎšðśü÷ǰDHF ÿŠüîĔĀâŠǰàċęÜÖćøÙšîóïîĊĚĂćÝïĂÖĕéšüŠćǰÖćøÝĈúĂÜóĆîíčŤÖøøö

×ĂÜĕüøĆÿĀøČĂÙüćöúŠćßšćĔîÖćø×ÝĆéĕüøĆÿǰviremia öĊñúêŠĂÖćøÖŠĂēøÙ×ĂÜǰDHF ÷ĉęÜĕðÖüŠćîĆĚîǰRNA ×ĂÜ

ĕüøĆÿđéÜÖĊĔîóúćÿöćĔîøąéĆïÿĎÜøąĀüŠćÜǰøą÷ąĕ×šúéĂćÝìĈĀîšćìĊęđðŨîêĆüïŠÜßĊĚēøÙÿĈĀøĆïǰDHF�� 

ÝćÖÜćîüĉÝĆ÷×ĂÜǰMirawati Sudiro ĒúąÙèąǰĔîðŘǰÙ�ý�ǰ����ǰēé÷ýċÖþćǰÖćøüĉđÙøćąĀŤøąéĆïǰ

Viral RNA Ĕîóúćÿöćǰ×ĂÜñĎ šðśü÷ìĊ ęêĉéđßČ ĚĂđéÜÖĊĂ÷ŠćÜđÞĊ÷ïóúĆîǰēé÷ĔßšǰQuantitative Competitor 

Reverse Transcription-Polymerase Chain Reaction ēé÷ýċÖþćĔîđéĘÖĕì÷ǰĂć÷čǰ����ǰðŘǰìĊęđÖĉéõćüąǰ

acute undifferentiated febrile illnesses éĎÙüćöÿĆöóĆîíŤ×ĂÜøąéĆïǰDV RNA ĔîóúćÿöćêŠĂÖćøđÖĉéǰ

ÙüćöøčîĒøÜ×ĂÜēøÙǰóïüŠćǰñĎšðśü÷đéĘÖÝĈîüîǰ��ǰÙîìĊęđðŨîǰDHF öĊÙŠćđÞúĊę÷ǰ×ĂÜøąéĆïǰDV RNA êęĈÖüŠćǰ

ñĎšðśü÷đéĘÖǰ��ǰÙîìĊęđðŨîǰDF ĒúąóïüŠćǰøąéĆïǰDV RNA ×ĂÜǰDV type �ǰÿĎÜÖüŠćìĊętype �ǰĒúąǰ�ǰĒêŠĕöŠöĊ

îĆ÷ÿĈÙĆâìćÜÿëĉêĉ�� 

ÝćÖÖćøýċÖþćǰreview ×ĂÜǰDaisy Vanitha John ĒúąÙèąĔîðŘǰÙ�ý�ǰ����ǰđÖĊę÷üÖĆïêĆüßĊĚüĆéǰ

đóČęĂĔßšĔîÖćøìĈîć÷ÖćøđÖĉéÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊøčîĒøÜǰēé÷ýċÖþćêĆüßĊĚüĆéǰ�ǰÖúčŠöĔîñĎšðśü÷ìĊęĕöŠóïĂćÖćø

ĒÿéÜǰĔîÖćøđÖĉéǰDHF/DSS ĕéšĒÖŠǰImmune activation markers, Endothelial activation markers, 

Biochemical markers ĒúąǰGenetics markers óïü Šć× šĂö Ďúøąé Ćï×ĂÜ ǰ lymphocyte, platelet 

counts, IL-��, AST, ALT Ēúąǰgene expression ÿćöćøëßŠü÷ĔîÖćøìĈîć÷ÖćøđÖĉéÖćøêĉéđßČĚĂĕüøĆÿ

đéÜÖĊøčîĒøÜĕéš�� 

ÝćÖÖćøýċÖþć×ĂÜǰPhilippe Metz ĒúąÙèąĔîðŘǰÙ�ý�ǰ����ǰìĈÖćøýċÖþćǰÙüćöÿćöćøë×ĂÜ

ĕüøĆÿđéÜÖĊĔîÖćø÷Ćï÷ĆĚÜÖćøđÖĉéǰautophagy àċęÜđðŨîÖøąïüîÖćøǰ×ĂÜđàúúŤìĈĔĀšđÖĉéǰautophagosomes 

ìĈúć÷ĂÜÙŤðøąÖĂïìĊęđÿČ ęĂöÿõćóõć÷ĔîđàúúŤǰ đóČ ęĂîĈÖúĆïöćĔßšĔĀöŠǰ ēé÷Ĕßšǰimaged-based flow 

cytometry ĔîÖćøéĎðøĉöćèǰautophagic reflux ĔîđàúúŤǰìĊęêĉéđßČĚĂĕüøĆÿđéÜÖĊĔîÿõćüąðÖêĉǰĒúąÿõćüą

×ćéÿćøĂćĀćøǰĀøČĂöĊǰmTOR inhibitor Torin�ǰóïüŠćǰĔîßŠüÜĒøÖĀúĆÜÝćÖÖćøêĉéđßČĚĂǰđÖĉéÖćø÷Ćï÷ĆĚÜ
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ÖøąïüîÖćøǰautophagy ìĆĚÜĒïïìĆęüĕðĒúąĒïïÝĈđóćąǰĂĊÖìĆĚÜ÷Ćï÷ĆĚÜÖćøđÖĉéǰautophagosome Ēúą

ÖćøëĎÖìĈúć÷éšü÷ǰlysosomes ēé÷ÖćøúéøąéĆï×ĂÜǰp�� receptors ìĈĔĀšđàúúŤìĊęêĉéđßČĚĂĕüøĆÿđéÜÖĊĕöŠ

ÿćöćøëìĈúć÷đßČĚĂĕéšǰîĈĕðÿĎŠÖćøđÖĉéǰviral replication Ă÷ŠćÜêŠĂđîČęĂÜ�� 

ÝćÖÖćøýċÖþć×ĂÜǰBharti Pathak ĒúąÙèąĔîðŘǰÙ�ý�ǰ����ǰýċÖþćêĆüĒðøìćÜÙúĉîĉÖǰĒúąñú

êøüÝÝćÖĀšĂÜðäĉïĆêĉÖćøèŤǰđóČęĂĀćÙüćöÿĆöóĆîíŤđÖĊ ę÷üÖĆïǰÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊøčîĒøÜĔîđéĘÖǰìĈÖćø

üĉđÙøćąĀŤðøĉöćè×ĂÜǰNS�, IgM, IgG Ēúąǰviral load óïüŠćǰviral load öĊÙüćöÿĆöóĆîíŤđßĉÜïüÖÖĆïǰøąéĆï

đÖúĘéđúČĂéĒúąăĊöćēìÙøĉêǰìĆĚÜǰviral load ĒúąǰNS�ǰĕöŠöĊÙüćöÿĆöóĆîíŤÖĆïÖćøđÖĉéēøÙìĊęøčîĒøÜ�� 

ÝćÖÖćøýċÖþć×ĂÜǰKhaing Zaw Latt ĒúąÙèąĔîðŘǰÙ�ý�ǰ����ǰĒïïǰRetrospective study Ĕî

ÖćøýċÖþćüŠćñĎšðśü÷ìĊęđðŨîēøÙǰDiabetes mellitus đðŨîðŦÝÝĆ÷ÿŠÜđÿøĉöĔĀšđÖĉéēøÙĕ×šđéÜÖĊìĊęøčîĒøÜǰēé÷ýċÖþć

ĔîñĎšðśü÷ǰ���ǰÙîìĊęđðŨîĕ×šđéÜÖĊǰÝćÖēøÜó÷ćïćúđüßýćÿêøŤđ×êøšĂîǰÖøčÜđìóöĀćîÙøǰðøąđìýĕì÷ǰēé÷

ĒïŠÜĂĂÖđðŨîǰ�ǰÖúčŠöǰÖúčŠöìĊđðŨîđïćĀüćîǰ	ēé÷đðŨîǰtype � diabetes mellitus ìĆĚÜĀöé
ǰĒúąÖúčŠöìĊęĕöŠĕéš

đðŨîđïćĀüćîǰñúÖćøýċÖþćóïüŠćñĎšðśü÷ìĊęöĊõćüąǰDHF ĀøČĂĂćÖćøĕ×šđúČĂéĂĂÖđéÜÖĊìĊęøčîĒøÜǰÿćöćøëóï

ĕéšöćÖÖüŠćĔîñĎšðśü÷ÖúčŠöìĊęđðŨîēøÙđïćĀüćîĔîÖćøýċÖþćîĊĚ�� 

ÝćÖÖćøýċÖþćìïìüîüøøèÖøøö×ĂÜǰToledo J ĒúąÙèąǰýċÖþćñú×ĂÜēøÙøŠüöìĊęđÖĊę÷ü×šĂÜÖĆïǰ

ÖćøđÖĉéõćüąĕ×šđúČĂéĂĂÖøčîĒøÜǰàċęÜēøÙøŠüöìĊęĂćÝöĊÿŠüîđÖĊę÷ü×šĂÜöćÖìĊęÿčéĕéšĒÖŠǰēøÙđÖĊę÷üÖĆïǰøąïïĀĆüĔÝ

ĒúąĀúĂéđúČĂéǰēøÙđÿšîđúČĂéĔîÿöĂÜǰđïćĀüćîǰēøÙìćÜđéĉîĀć÷ĔÝǰēøÙĕêǰđîČęĂÜÝćÖĂćÝìĈĔĀšđÖĉéǰĂćÖćø

ìćÜÙúĉîĉÖêŠćÜìĊęđÖĊę÷ü×šĂÜēé÷đÞóćąøąïïđúČĂéĒ÷ŠúÜǰêúĂéĕðÝîëċÜÖćøöĊĂć÷čöćÖÖĘĂćÝÿŠÜñúǰĔĀšđÖĉé

ĂćÖćøøčîĒøÜéšü÷đßŠîÖĆîđîČęĂÜéšü÷ÙüćöđÿČęĂöēìøö×ĂÜøąïïêŠćÜǰėǰĔîøŠćÜÖć÷ǰĒêŠđîČęĂÜÝćÖǰÙüćö

ĀúćÖĀúć÷×ĂÜÖćøýċÖþćìĈĔĀšĕöŠÿćöćøëðøąöćèÖćøñúēé÷êøÜĕéšĂ÷ŠćÜßĆéđÝîǰĒúąÙüøđóĉęöǰÖćøýċÖþć

Ēïïǰprospective cohort ĒúąđóĉęöÝĈîüîÖúč ŠöêĆüĂ÷ŠćÜìĊęöćÖ×ċ Ěî��ǰîĂÖÝćÖēøÙøŠüöêŠćÜėĒúšüÖćø

êĆĚÜÙøøõŤÖĘĂćÝǰÿŠÜñúĔĀšđÖĉéĂćÖćøøčîĒøÜĒúąîĈĕðÿĎŠÖćøđÿĊ÷ßĊüĉê×ĂÜöćøéćǰĀøČĂÖćøÙúĂéÖŠĂîÖĈĀîéǰ

đßŠîđéĊ÷üÖĆïÖćøêĉéđßČĚĂĂČęîǰėǰēé÷ÿćđĀêčĂćÝ÷ĆÜĕöŠĒîŠßĆéǰĒêŠĂćÝđÖĉéÝćÖǰÖćøøĆïõćøą×ĂÜöćøéćìĊęöćÖÖüŠć

ÙîðÖêĉ�� 
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ïììĊę 3 øąđïĊ÷ïüĉíĊÖćøüĉÝĆ÷ 

3.1 ðøąßćÖøĒúąÖúčŠöêĆüĂ÷ŠćÜ 

භ ÖãđÖèæŤĔîÖćøÙĆéđúČĂÖđ×šćöćýċÖþćǰ	*ODMVTJPOǰDSJUFSJB
�ǰ ēé÷đ×šćđÖèæŤĂ÷ŠćÜîšĂ÷ǰ�ǰ×šĂǰ

éĆÜêŠĂĕðîĊĚ 

o Ăć÷čêĆĚÜĒêŠǰ�ǰðŘǰ×ċĚîĕð 

o ÷ĉî÷Ăöđ×šćøŠüöÖćøüĉÝĆ÷ĂćÿćÿöĆÙøêšĂÜĕéšøĆïÖćøüĉîĉÝÞĆ÷ēøÙêĉéđßČĚĂđéÜÖĊǰðøąÖĂïéšü÷ 

1) ĔßšßčéêøüÝǰ4%ǰ#JPMJOFǰ%60ǰêøüÝēé÷êšĂÜĔĀšñúïüÖǰ/4�"HǰĀøČĂǰ*H. 

2) ĕéšøĆïÖćøüĉîĉÝÞĆ÷ēøÙêĉéđßČĚĂđéÜÖĊǰēé÷ÖćøêøüÝéšü÷ǰ35�1$3ǰĒúšüĔĀšñúǰQPTJUJWF 

භ ÖãđÖèæŤĔîÖćøÙĆéđúČĂÖĂĂÖÝćÖÖćøýċÖþćǰ	&YDMusion criteria): ÙČĂñĎ šìĊ ęĕéšøĆïÖćøüĉîĉÝÞĆ÷ǰ

đðŨîēøÙêĉéđßČĚĂÝćÖÿćđĀêčĂČęîǰė 

භ ðøĉöćèÖúčŠöêĆüĂ÷ŠćÜǰĂšćÜĂĉÜÝćÖǰêćøćÜìĊęǰ�ǰ×ĂÜǰ#VKBOHǰ."
ǰ"EOBOǰ5)��ǰĒúąÝćÖ×šĂöĎú×ĂÜǰ

$%$ǰöĊǰQSFWBMFOUǰ×ĂÜÖćøđÖĉéǰĕ×šđúČĂéĂĂÖøčîĒøÜđðŨîǰ�ǰìĊęǰ/VMMǰIZQPUIFTJTǰđìŠćÖĆïǰ����ǰ

ĔîÖćøìĈǰTQFDific diagnosis research êšĂÜĔßšêĆüĂ÷ŠćÜĂ÷ŠćÜîšĂ÷ǰ���ǰÙî 

භ ÿëćîìĊęìĈüĉÝĆ÷�ǰýĎî÷ŤÙüćöđðŨîđúĉýìćÜÖćøĒóì÷Ť éšćîēøÙĕêĔîõćüąüĉÖùê 

3.2 üĉíĊéĈđîĉîÖćøüĉÝĆ÷ĒúąđÖĘï×šĂöĎú 

1) êĉéêŠĂðøąÿćîÜćîđóČęĂ×Ăđ×šćĔßšĂčðÖøèŤĒúąÿëćîìĊęĔîÖćøìĈüĉÝĆ÷ÝćÖǰøý�éø�îó�èĆåßĆ÷ǰýøĊÿüĆÿéĉĝǰ

ýĎî÷ŤÙüćöđðŨîđúĉýìćÜÖćøĒóì÷ŤéšćîēøÙĕêĔîõćüąüĉÖùêǰēøÜó÷ćïćúÝčāćúÜÖøèŤ 

2) ÷Č ęîēÙøÜÖćøðøĉââćîĉóîíŤĒÖŠÙèąÖøøöÖćøÝøĉ÷íøøöÖćøüĉÝĆ÷Ĕîöîčþ÷ŤđóČ ęĂ ǰ×ĂĂîčâćê

éĈđîĉîÖćøìĈÖćøüĉÝĆ÷ǰđÖĘï×šĂöĎú×ĂÜĂćÿćÿöĆÙø 

3) đÖĘï×šĂöĎúìĊęĕéšÝćÖĂćÿćÿöĆÙøÝćÖǰēøÜó÷ćïćúïšćîēðśÜǰĒúąēøÜó÷ćïćúēóíćøćöǰĕéšĒÖŠǰđóýǰ

Ăć÷čǰõćüąøŠüöǰĒúąǰñúÖćøüĉîĉÝÞĆ÷üŠćđÖĉéõćüąĕ×šđúČĂéĂĂÖøčîĒøÜĀøČĂĕöŠìĊęüĉîĉÝÞĆ÷ēé÷Ēóì÷Ť 

4) ÙèąüĉÝĆ÷đÖĘïêĆüĂ÷ŠćÜđúČĂéǰĒúąìĈÖćøüĉđÙøćąĀŤðøĉöćèĕüøĆÿǰēé÷öĊøć÷úąđĂĊ÷é éĆÜîĊĚ 

භ ÿÖĆéêĆüĂ÷ŠćÜàĊøĆöēé÷ĔßšßčéÿÖĆéǰ2*"BNQǰ7JSBMǰ3/"ǰNJOJǰLJUǰ$BUǰ/P������ 

භ îĈêĆüĂ÷ŠćÜđúČĂéìĊęĕéšĕðüĉđÙøćąĀŤĀćðøĉöćèǰWJSBMǰMPBEǰēé÷ìĈÖćøĒ÷Öǰ3/"ǰ×ĂÜĕüøĆÿǰ

ĒúąǰìĈǰSFBMǰUJNFǰ35�1$3ǰēé÷ĔßšßčéêøüÝǰ�9ǰ5BR.BOŅǰ'BTUǰ7JSVTǰ��4UFQǰ

.BTUFSǰ.JYǰöĊǰĀúĆÖÖćøìĈÙČĂǰĔß šǰ5BRMan probe àċ ęÜđðŨîǰPMJHPOVDMFPUJEFǰ

ÿć÷đéĊę÷üìĊęöĊÖćøêĉéǰÿćøđøČĂÜĒÿÜǰ	ŴVPSPQIPSF
ǰìĊęðúć÷ǰ�ĴǰĒúąêĆüïéïĆÜǰ	RVFODIFS
ǰ
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ìĊęðúć÷ǰ�ĴǰìĊ ęēé÷ðÖêĉÝąïéïĆÜÿćøđøČĂÜĒÿÜĕüšǰ ĔîÖćøìĈǰ 1$3ǰ5BR.BOǰQSPCFǰ

ÝąÝĆïÖĆïǰD%/"ǰĔî×ĆĚîêĂîđéĊ÷üÖĆïìĊęǰQSJNFSǰĂČęîėöćÝĆïÿć÷ǰD%/"ǰĒúąđöČęĂǰ%/A 

polymerase ì Ĉ Ö ć ø ÿ ø š ć Ü ǰ % / " ǰ ÿ ć ÷ Ĕ Ā ö Š Ö Ę Ý ą ÷ Š Ă ÷ ǰ 5 B R.B O ǰQ S P CFǰ

ÿŠÜñúĔĀšÿćøđøČĂÜĒÿÜǰÿćöćøëìĈÜćîĕéšðÖêĉǰĒúąÿćöćøëîĈĕðüĆéÙŠćđóČęĂđìĊ÷ïÖĆïÖøćôǰ

TUBOEBSEǰìĈĔĀšÿćöćøëĀćðøĉöćèđßČĚĂĕéšǰöĊ×ĆĚîêĂîÖćøìĈÙČĂ 

a) ñÿöǰSFBHFOUǰĒúąǰTBNQMFǰĔîǰSFBDUJPOǰQMBUF 

b) ðøĆïÿõćüąìĊęĂčèĀõĎöĉǰ��ǰĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ�ǰîćìĊǰđóČęĂĔĀšđÖĉéÖćøǰ3FWFSTFǰ

USBOTDSJQUJPO 

c) ðøĆïÿõćüąìĊęĂčèĀõĎöĉǰ��ǰĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ��ǰüĉîćìĊǰđóČęĂǰEFOBUVSF 

d) ìĈǰ1$3ǰēé÷ðøĆïÿõćüąìĊęĂčèĀõĎöĉǰ��ǰĂÜýćđàúđàĊ÷ÿǰđðŨîđüúćǰ�ǰüĉîćìĊǰĒúąǰ��ǰ

ĂÜýćđàúđàĊ÷ÿđðŨîđüúćǰ��ǰüĉîćìĊǰìĆĚÜĀöéǰ��ǰDZDMFT 

e) üĉđÙøćąĀŤñúēé÷ĔßšǰSFBM�UJNFǰ1$3ǰTZTUFNǰTPGUXBSF 

5) đÖĘï×šĂöĎúñúÖćøüĉđÙøćąĀŤĕéšĒÖŠǰÝĈîüîǰDPQZǰ×ĂÜǰ3/"ǰĒúąǰ4FSPUZQFǰ×ĂÜĕüøĆÿ 

6) ü ĉ đÙøćąĀ Ťñú× šĂö Ďú 	ðø ĉöćèĕüø Ćÿ
ì Ċ ę ĕéš  ēé÷đðø Ċ÷ïđì Ċ÷ïÙ Šćǰ MPH10 ðø ĉöćèĕüøĆÿǰ

øąĀüŠćÜÖúčŠöìĊęöĊĂćÖćøìćÜÙúĉîĉÖøčîĒøÜĒúąĕöŠøčîĒøÜǰĒúąöĊñúúĆóíŤøĂÜÙČĂǰĀćüŠćðŦÝÝĆ÷ĂČęîìĆĚÜÝćÖĕüøĆÿǰ

ĕéšĒÖŠǰßîĉéǰTFSPUZQFǰĒúąÝćÖǰIPTUǰGBDUPSǰĕéšĒÖŠǰđóýǰĂć÷čǰēøÙøŠüöǰĒúąÖćøìĊęđÙ÷êĉéĕüøĆÿđéÜÖĊöćÖŠĂîǰ

ÿŠÜñúêŠĂĂćÖćøìćÜÙúĉîĉÖìĊęĒêÖêŠćÜÖĆîĀøČĂĕöŠǰĂõĉðøć÷ĒúąÿøčðñúÖćøüĉÝĆ÷ 

3.3 ÿëĉêĉĒúąÖćøüĉđÙøćąĀŤ×šĂöĎú 

ìĈÖćøüĉđÙøćąĀŤìćÜÿëĉêĉéšü÷ēðøĒÖøöǰ 4144ǰ đóČęĂìĈǰ .BOOı8IJUOFZUFTUǰ đðøĊ÷ïđìĊ÷ïÙŠćǰ

MPH��ǰ×ĂÜðøĉöćèĕüøĆÿǰ	WJSBMǰMPBET
ǰĂć÷čǰĒúąìĈǰ'JTIFSĴTǰFYBDUǰUFTUǰđðøĊ÷ïđìĊ÷ïǰßîĉéǰTFSPUZQFǰ

đóýǰĒúąĂćÖćøøŠüöǰøąĀüŠćÜÖúčŠöìĊęöĊĂćÖćøøčîĒøÜĒúąÖúčŠöìĊęĕöŠöĊĂćÖćøøčîĒøÜ 
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ïììĊęǰ�ǰñúÖćøüĉđÙøćąĀŤ×šĂöĎú 

4.1 ×šĂöĎúñĎšðśü÷ 

 ÝćÖÖćøđÖĘï×šĂöĎú×ĂÜñĎšðśü÷ìĊęĕéšøĆïüĉîĉÝÞĆ÷üŠćđðŨîēøÙĕ×šđúČĂéĂĂÖÝĈîüîǰ���ǰÙîǰóïüŠćöĊñĎšðśü÷

ìĊęöĊĂćÖćøøčîĒøÜǰ	severe dengue) ÝĈîüîǰ��ǰÙîǰ	�����
ǰĒúąöĊĂćÖćøìĆęüĕðǰ���ǰÙîǰ	������
ǰ

ÝĆéđðŨîđóýßć÷ǰ���ǰÙîǰ	�����
ǰĒúąđóýĀâĉÜǰ���ǰÙîǰ	����
ǰñĎšðśü÷ÿŠüîĔĀâŠöĊĂć÷čĂ÷ĎŠĔîßŠüÜǰ��ǰëċÜǰ

��ǰðŘǰñĎšðśü÷ÝĈîüîǰ���ǰÙîǰ	�����
ǰêøüÝĕöŠóïðøĉöćèǰRNA ĒúąǰSerotype ĒúąÝĆéĔĀšĂ÷ĎŠĔîÖúčŠöìĊęöĊǰ

Log��RNA Copies îšĂ÷ÖüŠćđìŠćÖĆïǰ����ǰõćüąøŠüöìĊęóïĕéšĒÖŠǰđïćĀüćîǰÙüćöéĆîēúĀĉêÿĎÜǰĕ×öĆîĔî

đúČĂéñĉéðÖêĉǰēøÙĕêǰSLE íćúĆÿàĊđöĊ÷ǰĀĂïĀČéǰêĆĚÜÙøøõŤǰĒúąǰēøÙøĎøĆęüìĊęñîĆÜÖĆĚîĀĆüĔÝĀšĂÜúŠćÜǰêćöêćøćÜ 

ìĊęǰ� 

êćøćÜìĊęǰ�ǰ×šĂöĎúðøąßćÖøÖúčŠöêĆüĂ÷ŠćÜǰÙŠćüÜđúĘïĒÿéÜÙŠćđðĂøŤđàĘîĔîǰÖúčŠöĂćÖćø×ĂÜēøÙđéÜÖĊĒïï

đéĊ÷üÖĆî 

 DF (%) DHF (%) øüöǰ	%) 

đóý ßć÷ 114 (46.0) 13 (50.0) 127 (46.4) 

ĀâĉÜ 134 (54.0) 13 (50.0) 147 (53.6) 

Ăć÷čǰ	ðŘ
 < 10 33 (13.3) 13 (23.1) 39 (14.2) 

11-20 110 (44.4) 11 (42.3) 121 (44.2) 

21-30 60 (24.2) 6 (23.1) 66 (24.1) 

31-40 28 (11.3) 2 (7.7) 30 (10.9) 

41-50 9 (3.6) 0 (0.0) 9 (3.3) 

51-60 7 (2.8) 1 (3.8) 8 (2.9) 

> 60 1 (0.4) 0 (0.0) 1 (0.4) 

Log10RNA 

Copies 

< 1.00 155 (62.5) 10 (38.5) 165 (60.2) 

1.01 ı 2.00 19 (7.7) 4 (15.4) 23 (8.4) 

2.01 ı 3.00 16 (6.5) 5 (19.2) 21 (7.9) 

3.01 ı 4.00 19 (7.7) 3 (11.5) 22 (8.0) 

4.01 ı 5.00 19 (7.7) 1 (3.8) 20 (8.0) 

5.01 ı 6.00 15 (6.0) 1 (3.8) 16 (5.8) 

> 6.00 5 (2.0) 2 (7.7) 7 (2.6) 

Serotype 1 36 (14.5) 7 (26.9) 43 (15.7) 

2 50 (20.2) 8 (30.8) 58 (21.2) 
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3 24 (9.7) 5 (19.2) 29 (10.6) 

4 12 (4.8) 2 (7.7) 14 (5.1) 

õćüąøŠüö DM 2 (0.8) 2 (7.7) 4 (1.5) 

HT 7 (2.8) 2 (7.7) 9 (3.3) 

DLP 4 (1.6) 0 (0.0) 4 (1.5) 

Kidney 

disease 

1 (0.4) 1 (3.8) 2 (0.7) 

SLE 1 (0.4) 0 (0.0) 1 (0.4) 

Asthma 6 (2.4) 0 (0.0) 6 (2.2) 

Pregnancy 1 (0.4) 0 (0.0) 1 (0.4) 

Thalassemia 3 (1.2) 0 (0.0) 3 (1.1) 

Ventricular 

septal defect 

1 (0.4) 0 (0.0) 1 (0.4) 

 

4.2 ñú×ĂÜǰWJSBMǰMPBEǰêŠĂÖćøđÖĉéĂćÖćøøčîĒøÜìćÜÙúĉîĉÖ 

đöČęĂđðøĊ÷ïđìĊ÷ïðøĉöćèǰLog��ǰRNA Copies ×ĂÜĕüøĆÿǰéšü÷üĉíĊǰMann-witney U Test óïüŠćǰ

ÖúčŠöìĊęöĊĂćÖćøìćÜÙúĉîĉÖøčîĒøÜǰ	median ����; Q�ǰ����ǰıǰQ�ǰ����
ǰöĊðøĉöćèĕüøĆÿöćÖÖüŠćÖúčŠöìĊęöĊ

ĂćÖćøĕöŠøčîĒøÜǰ	median ����; Q�ǰ����ǰıǰQ�ǰ����
ǰĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâǰéĆÜĒÿéÜĔîêćøćÜìĊęǰ� 

êćøćÜìĊęǰ�ǰñúÖćøüĉđÙøćąĀŤÙüćöĒêÖêŠćÜ×ĂÜðøĉöćèĕüøĆÿ×ĂÜìĆĚÜÖúčŠöìĊęĕöŠöĊĂćÖćøøčîĒøÜĒúąöĊ

ĂćÖćøøčîĒøÜ 

ðŦÝÝĆ÷ ÖúčŠöǰ	/
 Mean 

Rank 

U Z p-value ÖćøÙĈîüè

ìćÜÿëĉêĉ 

Log10 RNA 

Copies 

DF (248) 134.66 2519.000 -2.074 0.038 Mann-

witney U 

Test 
DHF (26) 164.62 

đîČęĂÜÝćÖðøĉöćèñĎšðśü÷ìĊęêøüÝĕöŠóïøąéĆïǰviral load öĊÝĈîüîöćÖǰđóČęĂìĈÖćøüĉđÙøćąĀŤĀć

ÝčéêĆéðøĉöćè×ĂÜĕüøĆÿìĊęÝąÿČęĂëċÜÖćøđÖĉéõćüąĕ×šđúČĂéĂĂÖøčîĒøÜÝċÜìĈÖćøüĉđÙøćąĀŤĂĊÖÙøĆĚÜēé÷êĆéÖúčŠö

ñĎšðśü÷ìĊęĕöŠóïǰviral load ĂĂÖóïüŠćÖćøĒÝÖĒÝÜÙüćöëĊę×ĂÜðøĉöćèǰviral load ìĆĚÜǰ�ǰÖúčŠöǰĕöŠĕéšöĊÙüćö

ĒêÖêŠćÜ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉǰ	p-value= �����
ǰéĆÜøĎðìĊęǰ� 
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øĎðìĊęǰ� ÖøćôÙüćöëĊę×ĂÜðøĉöćèĕüøĆÿ×ĂÜìĆĚÜǰ�ǰÖúčŠöǰđöČęĂêĆéÖúčŠöìĊęĕöŠóïðøĉöćè7JSBMǰ-PBE 

4.� ñú×ĂÜðŦÝÝĆ÷ĂČęîėêŠĂÖćøđÖĉéĂćÖćøøčîĒøÜìćÜÙúĉîĉÖ 

óïüŠćðŦÝÝĆ÷êŠćÜėĕéšĒÖŠĂć÷č×ĂÜñĎšðśü÷ǰSerotype đóýǰĒúąĂćÖćøøŠüö×ĂÜÖúčŠöìĊęöĊĂćÖćøìćÜ

ÙúĉîĉÖøčîĒøÜǰĒúąĕöŠøčîĒøÜǰĕöŠöĊÙüćöĒêÖêŠćÜĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâǰ÷ÖđüšîñĎšìĊęđðŨîēøÙđïćĀüćîǰēĂÖćÿđÖĉé

õćüąøčîĒøÜìćÜÙúĉîĉÖöćÖÖüŠćĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâǰ	p-value = �����
ǰ'JTIFSĴTǰFYBDUǰUFTU) 

êćøćÜìĊęǰ�ǰñúÖćøüĉđÙøćąĀŤÙüćöĒêÖêŠćÜ×ĂÜĂć÷č×ĂÜìĆĚÜÖúčŠöìĊęĕöŠöĊĂćÖćøøčîĒøÜǰĒúąöĊĂćÖćøøčîĒøÜ 

ðŦÝÝĆ÷ ÖúčŠöǰ	/
 Mean 

Rank 

U Z p-value ÖćøÙĈîüè

ìćÜÿëĉêĉ 

Age DF (248) 140.45 2493.000 -1.903 0.057 Mann-

witney U 

Test 
DHF (26) 109.38 

 

êćøćÜìĊęǰ�ǰñúÖćøüĉđÙøćąĀŤÙüćöĒêÖêŠćÜ×ĂÜðŦÝÝĆ÷êŠćÜėĕéšĒÖŠǰ4FSPUZQFǰđóýǰĒúąõćüąøŠüöǰ

×ĂÜìĆĚÜÖúčŠöìĊęĕöŠöĊĂćÖćøøčîĒøÜǰĒúąöĊĂćÖćøøčîĒøÜ 

ðŦÝÝĆ÷ p-value ÖćøÙĈîüèìćÜÿëĉêĉ 

Serotype 1 0.150 'JTIFSĴTǰFYBDUǰUFTU 

 2 0.212 

3 0.170 

4 0.630 

Gender 0.537 
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õćüąøŠüö DM 0.046 

 HT 0.206 

 DLP 1.000 

 Kidney disease 0.181 

 SLE 1.000 

 Asthma 1.000 

 Pregnancy 1.000 

 Thalassemia 1.000 

 VSD 1.000 
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ïììĊęǰ�ǰÿøčðñúÖćøüĉÝĆ÷ǰĂõĉðøć÷ñúǰĒúą×šĂđÿîĂĒîą 

5.1 ÿøčðñúÖćøüĉÝĆ÷ 

ÖćøêøüÝóïðøĉöćèĕüøĆÿđéÜÖĊĔîđúČĂéǰ 	dengue viralǰload)ǰðøĉöćèÿĎÜǰĒúąñĎ šðśü÷ìĊ ęđðŨî

ēøÙđïćĀüćîǰöĊÙüćöÿĆöóĆîíŤÖĆïÖćøđÖĉéĂćÖćøìćÜÙúĉîĉÖìĊęøčîĒøÜǰ	DHF/DSS) ĒêŠĕöŠÿćöćøëøąïčðøĉöćè

ĕüøĆÿìĊęÝąïŠÜïĂÖüŠćñĎšðśü÷ÝąđÖĉéĂćÖćøøčîĒøÜìćÜÙúĉîĉÖĕéš 

5.2 Ăõĉðøć÷ñúÖćøüĉÝĆ÷ǰĒúą×šĂđÿîĂĒîą 

 ÜćîüĉÝĆ÷îĊĚýċÖþćđÖĊę÷üÖĆïêĆüïŠÜßĊĚìćÜßĊüõćóǰÖĆïÖćøêĉéđßČĚĂĕüøĆÿđéÜÖĊøčîĒøÜǰĀøČĂǰDHF/DSS 

ñĎšüĉÝĆ÷đúČĂÖýċÖþćÝćÖðøĉöćèĕüøĆÿǰđîČęĂÜÝćÖÖćøýċÖþć×ĂÜǰWei-Kung Wang ĒúąÙèąǰóïüŠćǰviremia öĊ

ñúêŠĂÖćøÖŠĂēøÙ×ĂÜǰDHF ÷ĉęÜĕðÖüŠćîĆĚîǰRNA ×ĂÜĕüøĆÿĕ×šđúČĂéĂĂÖĔîóúćÿöćöĊøąéĆïÿĎÜĔîøąĀüŠćÜøą÷ą

ĕ×šúéĂćÝìĈĀîšćìĊęđðŨîêĆüïŠÜßĊĚēøÙÿĈĀøĆïÖćøđÖĉéǰDHF éĆÜîĆĚîðøĉöćèĕüøĆÿǰĂćÝÿćöćøëïŠÜïĂÖĕéšüŠćñĎšðśü÷

êĉéđßČĚĂđéÜÖĊìĊęöĊĂćÖćøìćÜÙúĉîĉÖìĊęøčîĒøÜ 

 ÝćÖñúÖćøüĉđÙøćąĀŤđóČęĂđðøĊ÷ïđìĊ÷ïðøĉöćèǰRNA ×ĂÜĕüøĆÿøąĀüŠćÜÖúčŠöìĊęöĊĂćÖćøøčîĒøÜǰĒúą

ĕöŠøčîĒøÜǰóïüŠćöĊÙüćöĒêÖêŠćÜÖĆîĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉǰÿĆÜđÖêĕéšÝćÖðøĉöćèǰRNA ĔîßŠüÜǰÙüĂĕìéŤìĊęǰ

�ǰëċÜǰ�ǰ×ĂÜÖúčŠöìĊęöĊĂćÖćøĕöŠøčîĒøÜǰìĊęîšĂ÷ÖüŠćǰÖúčŠöìĊęöĊĂćÖćøøčîĒøÜǰàċęÜĂćÝÿČęĂĕéšüŠćǰÖćøóïðøĉöćè

ĕüøĆÿìĊęöćÖÖüŠćǰÝąìĈĔĀšöĊĒîüēîšöÖćøđÖĉéĂćÖćøøčîĒøÜìĊęöćÖÖüŠćéšü÷đßŠîÖĆîǰàċęÜÿĂéÙúšĂÜÖĆïÖćøýċÖþć

×ĂÜǰWang W ĒúąÙèąǰĒêŠĂ÷ŠćÜĕøÖĘêćöđîČęĂÜÝćÖĔîĒêŠúąßŠüÜǰlogRNA ×ĂÜìĆĚÜÿĂÜÖúčŠöǰöĊúĆÖþèąĕöŠ

ĒêÖêŠćÜÖĆîöćÖîĆÖǰÝċÜĕöŠÿćöćøëøąïčÝčéêĆéßŠüÜðøĉöćèĕüøĆÿìĊęÝąïŠÜßĊĚüŠćÝąđÖĉéĂćÖćøøčîĒøÜĕéš 

ñú×ĂÜðŦÝÝĆ÷ĂČęîǰėǰêŠĂÖćøđÖĉéĂćÖćøøčîĒøÜìćÜÙúĉîĉÖǰóïüŠćǰÿć÷óĆîíčŤ×ĂÜĕüøĆÿđéÜÖĊǰĂć÷čǰđóýǰ

ĒúąēøÙøŠüö×ĂÜñĎšðśü÷ǰìĆĚÜìĊęöĊĂćÖćøÙúĉîĉÖøčîĒøÜĒúąĕöŠøčîĒøÜǰĕöŠöĊÙüćöĒêÖêŠćÜĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜ

ÿëĉêĉǰ÷ÖđüšîĔîñĎšìĊęöĊēøÙđïćĀüćîøŠüöǰóïüŠćđÖĉéĂćÖćøøčîĒøÜöćÖÖüŠćĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉǰÿĂéÙúšĂÜ

ÖćøýċÖþć×ĂÜǰKhaing Zaw Latt ĒúąÙèąìĊęóïüŠćñĎšðśü÷ìĊęöĊõćüąǰDHF ĀøČĂĂćÖćøǰĕ×šđúČĂéĂĂÖđéÜÖĊìĊę

øčîĒøÜǰÿćöćøëóïĕéšöćÖÖüŠćĔîñĎšðśü÷ÖúčŠöìĊęđðŨîēøÙđïćĀüćîǰàċęÜĂćÝđÖĉéÝćÖǰõćüąîĚĈêćúĔîđúČĂéÿĎÜǰìĈ

ĔĀšđÖĉéÙüćöñĉéðÖêĉ×ĂÜÖćøêĂïÿîĂÜìćÜõĎöĉÙčšöÖĆîǰñĎšðśü÷ÝċÜĕöŠÿćöćøëǰÙüïÙčöÖćøĒóøŠÖøąÝć÷×ĂÜ

ĕüøĆÿĕéšǰÝċÜÿŠÜñúĔĀšöĊĂćÖćøìĊęøčîĒøÜ 

×šĂÝĈÖĆé×ĂÜÜćîüĉÝĆ÷îĊĚđîČęĂÜéšü÷ÿëćîÖćøèŤēøÙøąïćéĔîðŦÝÝčïĆîǰìĈĔĀšĕöŠÿćöćøëđ×šćĕðđÖĘï

×šĂöĎúĕéšǰñĎšüĉÝĆ÷ÝċÜĕöŠìøćïëċÜßŠüÜđüúćìĊęđÖĘïêĆüĂ÷ŠćÜđúČĂéǰÝċÜìĈĔĀšĕöŠÿćöćøëïĂÖĕéšüŠćđúČĂéìĊęđÖĘïöćđðŨî

đúČĂéñĎšðśü÷øą÷ąĔé×ĂÜēøÙǰĒúąÙŠćðäĉïĆêĉÖćøĂČęîėǰ×ĂÜđúČĂéǰĂĊÖìĆĚÜñĎšðśü÷ïćÜøć÷ǰöĊõćüąøŠüööćÖÖüŠćǰ�ǰ

ēøÙǰĀøČĂöĊÖćøêĉéđßČĚĂöćÖÖüŠćǰ�ǰÿć÷óĆîíčŤǰàċęÜñĎšüĉÝĆ÷ĕöŠĕéšìĈÖćøüĉđÙøćąĀŤüŠćðŦÝÝĆ÷éĆÜÖúŠćüÿŠÜñúÖĆïĂćÖćø
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ìĊęøčîĒøÜĀøČĂĕöŠǰøüöëċÜÝĈîüîñĎšìĊęöĊõćüąøŠüöĕöŠöćÖîĆÖǰìĈĔĀšĕöŠÿćöćøëǰ÷Čî÷ĆîÙüćöĒêÖêŠćÜøąĀüŠćÜǰ�ǰ

ÖúčŠöĕéšǰĒúąĂćÝöĊðŦÝÝĆ÷ĂČęîėìĊęñĎšüĉÝĆ÷ĕöŠĕéšýċÖþćĒúąĕöŠìøćï×šĂöĎúǰđßŠîǰ÷ćðøąÝĈêĆüìĊęĂćÝđÿĊę÷ÜêŠĂÖćøđÖĉé

õćüąđúČĂéĂĂÖĕéšÜŠć÷ǰĂ÷ŠćÜ÷ćĔîÖúčŠöǰantiplatelet anticoagulant ĒúąǰNSAIDs đðŨîêšî 

 ×šĂđÿîĂĒîąǰĔîÖćøýċÖþćĔîĂîćÙêĂćÝýċÖþćĔîñĎšðśü÷ĕ×šđúČĂéĂĂÖìĊęđÖĉéøčîĒøÜÝĈîüîöćÖÖüŠćîĊĚǰ

ĒúąÙüïÙčöúĆÖþèąñĎšðśü÷ìĆĚÜÿĂÜÖúčŠöǰ	ÖúčŠöìĊęöĊĂćÖćøøčîĒøÜǰĒúąĕöŠøčîĒøÜ
ǰĔĀšöĊúĆÖþèąìĊęÙúšć÷ÖĆîöćÖ

×ċĚîǰđßŠîǰöĊēøÙðøąÝĈøŠüöđéĊ÷üÖĆîǰđóČęĂúéðŦÝÝĆ÷øïÖüîìĊęĂćÝÝąÿŠÜñúêŠĂðøĉöćèĕüøĆÿǰĀøČĂĂćÖćøĒÿéÜ

ìćÜÙúĉîĉÖǰÝćÖÖćøýċÖþćîĊĚñĎšüĉÝĆ÷óïüŠćǰĂć÷čĒúąđóýǰđÖČĂïÝąöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉǰéĆÜîĆĚîëšćêĆéðŦÝÝĆ÷ĂČęîǰėǰ

ĂĂÖǰĒúąüĉđÙøćąĀŤđóĉęöđêĉöĂćÝóïÙüćöÿĆöóĆîíŤøąĀüŠćÜǰĂć÷čĒúąđóýÖĆïÖćøđÖĉéĂćÖćøøčîĒøÜìćÜÙúĉîĉÖǰ

îĂÖÝćÖðøĉöćèĕüøĆÿĒúšüêĆüßĊĚüĆéìćÜßĊüõćóĂČęîėĂćÝïŠÜïĂÖëċÜĂćÖćøøčîĒøÜĕéš 
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