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Proportion of dengue cases in children and adults
in Thailand 2000-2020
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Bureau of Epidemiology, D. o. D. C., MoPH, Thailand (2020). "Bureau of Epidemioclogy, Department of Disease Control." Annual Epidemiclogy Surveillance Report (2010 to 2020), Report 506, Retrieved
03/03/2021, from http://203.157.15.110/boe/home._php.
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Animal -Arthropod -Man Cycle

A F I aV|V| ruses Human-vector-human (sexial o Amplification in
human-human ZIKV only) rectspriover domesticated animals
-Yellow Fever virus d

LR

A\ »

¢ Urban epidemic cycle Enzootic cycle Epizootic cycle

-West Nile virus

N N

i
ATO gavirus Cng\éb?/vafm?)' w ﬁ” “ {Q ﬁ w ¢

CHIKV, DENV, MAYV, JEV,RVEV
OROV, YFV, ZIKV

ABunyaviruses
ANairovirus
APhleboviruses
AOrbiviruses
AVesicoviruses
AThogotoviruses
A Asfavirus



Man - Arthropod -Man Cycle

Dengue virus (DENV) Transmission

K

A4 serotypes (DENVL-DENW)

Chikungunya (CHIKV) &b . —-
A mosquito
A- 3 Lineages (ESCA, Asian, IOL)

)
Zika virus (ZIKV) “ﬁ

A- 3 Lineages (African, Asian, ORIty parson
Incubation Period: 3 to 14 days=

West African) bos commony 4107 dos

gl  Infected
o person




Arbovirus Infections :
Clinical Syndromes

AShort incubation period 3-10 days
AVlost cases are asymptomatic (except ZIKV, CHIKV)

AFever and flu-like symptoms,
I possibly associated with rash-> ZIKV, CHIKV, DENV
I with arthralgia -> CHIK\ MAYV
I with jaundice -> RVFV, YFV

AEncephalitis or meningoencephalitis
I common -> ORQOV, YRV
I less commonly DENV, CHIKV and ZIKV

AHemorrhagic fever -> DENVY RVFV

Weaver SC, et al. Annu. Rev. M2018 69:395408



Chikungunya , Zika, and Dengue Infection

Parameters
Genus

Chikungunya VA G| Dengue

Alphavirus Flavivirus Flavivirus

Ratio ofsymp'asmp

8.5/10 1/5-1/6 1/4-1/9

Headache
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Myalgia

Conjunctivitis
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ot

Fever

ot
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Maculopapularash

Neutropenia

Lymphopenia

Thrombocytopenia

Shoclsyndrome

Edemapf extremities




Pathogenesis of Dengue infection

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




Transmission

ADengue Virus

ASmall single-stranded RNA virus comprising four distinct serotypes.
AGenus Flavivirus, family Flaviviridae.

AThe vectors
A Aedesmosquitoes, principally Ae aegypti.

AThe host
Aan incubation period of 4 -10 days

ATransmission of the dengue virus
AHumans are the main amplifying host of the virus.

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



Clinical Manifestation of Dengue Viral Infection

Dengue virus Primary Infection
infection
VS
Secondary Infection

Asymptomatic Symptomatic
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Tourniquet Test

Alnflate blood pressure cuff AThe metaanalysis for

to a point midway between dengue diagnosis by
systolic and diastolic ‘ourniguet test

pressure for 5 minutes AThe sensitivity was 58%
(95% CI, 43%71%)
AThe specificity was 71%
(95% CI, 60%80%)

20 0r more
petechiae per 1 inch

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

2016 Aug 3;10(8):e0004888.
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Confirm
dengue
infection

Probable
dengue

Sample
characteristics

-Acute serum

-Acuteserum
-Convalescent
serum

-Singleserum

o/

O |

Diagnostic
methods

Nucleic acid
detection*

Antigen
detection*

IgM andigG
seroconver
sion

IgM, 1gG
detection

NDr |

Methodology

RTPCR, Real
time PCR

NS1 Ag rapid
NS1Ag ELISA
ELISA

HAI

Neutralization
Rapid
ELISA *

HIA

~

ENKI

i DI Al
Time to Interpretation
results

Positive Serotype

Positive

Positive

Formnegative IgM to positive IgM in pair sera
Formnegative IgG to positive IgG in pair sera or {
fold increase IgG level among pair sera
RI &a

Positive
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Grading the Severity of Dengue
Hemorrhagic Fever

Grade Symptoms Labs

tourniquet test positive, easy A Leukopenia
bruising A Plt< 100,000 cell/mrh
A No evidence of leakage

Spontaneous bleeding A Plt< 100,000 cell/mrh
A Hctrising> 20%

Il (DSS) Circular failure (weakulse, A Plt< 100,000 cell/mrh
hypotension, restlessness) A Hctrising> 20%

IV(DSS) Profoundshock with undetectable A Plt< 100,000 cell/mrh
blood pressure and pulse A Hctrising> 20%




Expanded Dengue Syndrome /
Unusual Manifestations of Dengue

AEncephalopathy/ encephalitis
AHepatic failure

ARenal failure

ADual infection

ADHF patient with underlying conditions

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



DENGUE = WARNING SIGNS SEVERE DENGUE

with warning 1. Severe plasma leakage

signs 2. Severe haemorrhcge

3.Severe organ impairment

CRITERIA FOR DENGUE + WARNING SIGNS CRITERIA FOR SEVERE DENGUE

Probable dengue Warning signs™ Severe plasma leakage
live in /travel to dengue endemic arghr. Abdominal pain or tenderness leading to:

Fever and 2 of the following criteria: ® Persistent vomiting e Shock (DSS)

e Nausea, vomiting e Clinical fluid accumulation e Fluid accumulation with respiratory
e Rash Mucosal bleed distress

e Aches and pains Lethargy, restlessness Severe bleeding I C U
® Journiquet test positive Liver enlorgmen’r >2 cm

as evaluated by clinician
e leukopenia Laboratory: increase in HCT

e Any warning sign concurrent with rapid decrease Se\_/ere organ involvement
in platelet count e |iver: AST or ALT >=1000

. e CNS: Impaired consciousness
LCIbOI’C]fOI‘)/'COI’II:I rmed dengue *(requiring strict observation and medicc | P

=
(important when no sign of plasma leakage) intervention) Heart and ofher organs

I P D who dengue: guidelines for diagnosis treatment, prevention and contr



Severe dengue

Presenting with fever of 21 7 days plus any of the
followings:

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

Asevere bleeding
Asevere organ impairment : Liver, Kidney, CVS, Respi



Severity of Dengue Infection

WHO SEARDO97 Guideline WHO 2009 Guideline

x Undifferentiated fever Probable dengue
x Dengue fever Dengue without warning signs
x Dengue hemorrhagic fever Dengue with warning signs

# DHF grade | Severe dengue

# DHF grade Il # Severe plasma leakage
# DHF grade Il # Severe bleeding
# DHF grade IV # Severe organ involvement




Early febrile Recover
phase phase

Circulating NS1
B CD8 response

Thrombocytopenia

/ Viremia

/ /
/ o “~ /Inflammatory

F host response

\ / =
o A q

By A

Infection IgG/IgM response

Days since onset of fever




The Various Clinical Problems During
the Different Phases of Dengue

Phase Clinical

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

Critical Shock from plasma leakage; severe hemorrhage; organ
phase impairment

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




The course of dengue illness

Days of illness

Temperature

Dehydration Reabsorption
Potential clinical issues fluid overload

Organ impairment

Platelet
Laboratory changes

Serology and virology

Course of dengue illness: Recovery phases




Clinical Course

DF

l— Febrile Phase=—{ Defervescence |-— Convalescence

Temperature Hematocrit

Platelet count
e Cpagulopathy =——e

T

Defervescence

5 4 O 3

Fever day

DHF

'._ Febnie Phase —{ Defervescence }— Convalescence

Plasma leakage

lemperature lematocrit

Platelet count

S Coagulopathy =+

-5 -4 -3 -2 -1

Defervescence




Primary Infection

1. NS1 Antigen

A Day 1 after onset of fever and up to Day 9.
2. IgM antibodies

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

3. 1gG antibodies

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

Bl Symptoms

40 50
Time [days]

Secondary Infection

1. NS1 antigens
A Day 1 after onset of fever and up to Day 9.

A Not detectable once anti-NS11gG antibodies are
produced

A Appeared in short period
2. IlgM antibodies

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

3. IgG antibodies
A Rising rapidly 1-2 days after onset of symptoms



Comparison of Diagnhostic Tests according to their
accessibility and confidence

Direct methods Indirect methods

Virus Genome Antigen
isolation detection detection

Assay specificity
£ Assay availability

Comparative merits of laboratory methods for diagnosis of dengue infection.
Ig: immunoglobulin.

Reprinted by permiission from Macmilfan Publishers Lbd: Wature Reviews Microbiofogy. Peeling RW, Artsob H, Pelegrina 7L,
et aflf. Evaluation of diagnostic tests: Derngue. Nat Rev Microbiol 2010; 8:530. Copyright © 2010.
WAL e bure. corr S rrricro.,
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6.

Management of Dengue viral infection

Doesthe patient have dengue or other illnesses?
Which phase of dengue(febrile/critical/recovery)?

What is the hydration state?
Are dengue warning signs present?
What is the hemodynamic state?

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

AGroup Ai patients who may be sent home

AGroup Bi patients who should be referred for in -hospital
management

AGroup Ci patients who require emergency treatment and
urgent referral when they have severe dengue

who dengue: guidelines for diagnosis treatment, prevention and control



Hemodynamic Assessment

Stable circulation Compensated shock Hypotensive shock

Hypotensive shock A Clear and lucid A Clear and lucid (shock A Change of mental state
can be missed if you do (restless, combative)
not touch the patient)

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

Extremities A Warm and pink A Cool peripheries A Cold, clammy extremities
extremities

Peripheral pulse A Good volume A Weak and thread A Feeble or absent
volume

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

Blood pressure Normal for age A Normal systolic pressure A Narrowed pulse pressure(<20
Normal pulse but rising diastolic pressure mmHQ)
pressure for age Narrowing pulse pressure Hypotension or Unrecordable
Postural hypotension blood pressure

Respiratory rate Normal for age A Tachypnea Metabolic acidosis
hyperpnoea/ Ku s s ma u |
breathing




Abdominal pain or tenderness

Clinical presentation of warning signs

Persistent vomiting

Clinical fluid accumulation

No warning
signs

Mucosal bleed
Lethargy, restlessness

Patient with fever < 3 days Patient with  4-10 days of fever Liver enlargement =2 cm

( no warning sign and clinical Check symptoms and signs of plasma leakage Increase in HCT concurrent with
stable) syndrome rapid decrease in platelet count

o To Do o Io Do P>

Out -patient Care No Leakage
- Investigation for other dis.  /

. Indication for hospitalization
OPD follow up every 1-2 days unti

patient has no fever for 2 days - Clinical judgment - Acute renal failure,

) - - Significant bleeding hepatic failure, heart

Follow symptoms and signs of - Dengue shock failure, alteration of
DF/DHF syndrome (DSS) consciousness,
- Find warning signs - Hematocrit > 50 % severe hypoxemia
- Hydration with electrolyte fluid > [PIEIEEE < A0R0T - Pregnant woman

f th ith " o mm3 - Morbid obesity

- Aware of therapy with paracetamo - AST or ALT > 500 - Difficult to out -
NSAIDs, H2-blocker IU/mL patient care
Investigation every 1-3 days: Hospitalization

- CBC- Tourniquet test (depend on physicianés dec



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 Hz-blocker

- Consider investigations : CBC( every 1-3 days)
AST, ALT (every 1-3 days as indicated such as severevomitting, hepatomegary, pregnancy) PT,
APTT in case of abnormal bleeding
Definite diagnosis (NS1, PCR, ELISA, rapid chromatographig
Laboratory diagnosis for other diseases

Symptoms and signs of abnormal bleeding (exclude petechiae )
-Severe bleeding eg. Gl bleeding, intracerebral haemorrhage etc.

-Find etiology of bleeding and consider platelet transfusion and blood transfusion ( keep platelet >
50x10°/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



Hematocrit >50% or
Evidence of plasma leakagsy. Hemoconcentration( increased 0% of normalHct), Pleural effusion
Hypotension,Hypoalbunemia

No plasma leakage

Plasmaeakage

Diagnosis DHF stage Il
Supportive treatment and close monitoring
Give crystalloid No Fever
Monitoring hypotension, pulse pressure < 20
mmHg,poor tissue perfusion

-Supportive No fever >l day
: treatment Consider discharge whe
Hypotension, shock and pulse pgessure < 20mmHg -Follow up S/S of patient has

DF,DHF - No bleeding
Assess hydration and abnormal bleeding -Monitoring - Increasing and Ieve3| of
Start treatment with 500-1,000mL/hr of crystalloid warning signs Platelet >20,000/mm
\ 4 SES Gl R o Sl - May sent investigation
i ther dis. for definite D
Evaluation1-2 hrs after treatmant Other aIs ‘ or definite Dx

2 hrs after treatnment ‘
Persistent hypotension, pulse pressure&mmHg
Change IV to colloidsg. fresh frozen plasma(FFP) m=—>

albumin, dextran
*e




Rate of IV In DHF (Grade |, II)

Rate of IV : :
?:fuzr) Rate of IV fluid for children (Rate for adults)

10

(200 mi/hr)

5 mi/kg/hr

5 ml/kg/hr
(120 mi/hr) 3 mi/kg/hr

3 ml/kg/hr
(80 ml/hr) 1.5 ml/kg/hr
1.5 ml/kg/hr
(40 ml/hr)

-

T L} ¥ | ¥ L] L ¥ L] L | ¥ L] T | | ¥ | L} T L} L] T | L} | | L] ¥ ¥ L] L | T L | T L ¥ L] ¥ L L] T T T L] T

12 3456789 1011 1213141516 1718192021 222324 2526 27 28 29 30 31 32 33 34 3536 37 383940414243 44 454647 48 hr.




Rate of IV In DHF (Gradelll, 1V)

10-5 ml/kg/hr
(200-120 ml/hr)

5-3 ml/kg/hr
(120-80 ml/hr)

(ml/kg/hr)

c
=
2}
=
”
c
©
L
-
—

3-1.5 ml/kg/hr
(80-40 ml/hr)

1.5 ml/kg/hr - KVO
(40 ml/hr-KVO)

9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
; g hour
Rate of IV fluid for children (Rate for adults) '




Rate 1V fluid in child Rate IV fluid in Adult
(ml/kg/hr.) (ml/kg/hr.) *

Reference

1.5 40-50 M/2
80-90 Maintenance
100-120 M + 5% deficit
120-150 M+ 7% deficit
300-500 M + 10% deficit

Xk Kh it KT p ek Xk Y TPKTBW &K ¥ HBUALIE kLB R X B G
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Fluid challenge
Mental status
Hemodynamic
parameters: HR, BP
Capillary refill
Urinalysis
Urine output, fluid balance

Lactate
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/ /
/ /
/ /

/

Dynamic pressure parameétdseprgssamation (PPV),
I\VC collapsibility, PLR testing

Staticpresqpammeters e.g. CVP
Echocardiogram
ScvO2
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Alsotonic crystalloid : 5% dextrose in normal saline, 0.9%
sodium chloride OKT i H TI' H Kypexchldiehhcacidosig

ABalanced crystalloid : acetatedRinger8, lactatedRinger with or
without 5% dextrose

AU GOEAGAEOGUBEEODAA®AAHMBBG Axid 0



Alndication:

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

AVolume overload in critical phase

AHyper-oncotic: Dextran 40
ADose: 10ml/kg/ hr (max. 30ml/kg/day, 1L/day)
ASE; AKI and coagulopathy

Also-oncotic: FFP, 5% albumin
AFFP dose:5-10ml/kg/ hr (max. 40ml/kg/day)

AU DOEAGAEOGUBEEOAA@AA&HBABG A xad 0



Pitfalls in Management of Dengue Viral
Infection in Adults

A Lack of awareness
A Plasma leakage: Intravascular hemolysis, bleeding, persistence Fever
A Severe bleeding : concealed bleeding, hemolysis

A Hemodynamic abnormality
A DSS in adults
A Monitoring in DHF/DSS adult patients
A Rate and volume of IV replacement in DHF/DSS
A Avoid inadequate volume / volume overload

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

A Unusual manifestations :
A Co-infection
A Other underlying diseases in adult/elderly

who dengue: guidelines for diagnosis treatment, prevention and control



Causes of fluid overload are:

AExcessive and/or too rapid intravenous fluids;
Alncorrect use of hypotonic rather than isotonic crystalloid solutions;

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

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

AContinuation of intravenous fluids after plasma leakage has resolved
(2471 48 hours from defervescence)

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



Bleeding

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

A Patients at risk of major bleeding :
A Prolonged/refractory shock;

A Hypotensive shock and renal or liver failure and/or severe and persistent
metabolic acidosis;

A7 Given non-steroidal anti-inflammatory agents;

A Pre-existing peptic ulcer disease;

A On anticoagulant therapy:;

A7 Have any form of trauma, including intramuscular injection.

who dengue: guidelines for diagnosis treatment, prevention and control



Severe bleeding can be recognized

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

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

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

AHypotensive shock with low/normal hematocrit before fluid
resuscitation

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

Risk for bleeding Platelet count

A Local control
bleeding
A Platelet

transfusion
A Hemostatic

agents (rrvila)
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Antiplatelet agents
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Anticoagulants
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Dengue in Pregnancy
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Dengue in Pregnancy
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Normal Pregnancy VS Dengue VS HELLP

Fever
Bleeding

Abdominal pain

Ascites, Pleural
effusion

WBC
Thrombocytopenia
Hematocrit
Hemolysis

Liver enzymes

Normal Pregnancy
Blunted febrile response

Bleeding can be due to
Obstetrical cause

+/ -

Elevated
+

Decreased

Mild Elevated

Dengue
.|_

+
(mild to severe)

+/ -

+ (Plasma leakage)

Leukopenia
+

Increased

Mild to severe
Elevated

(DIC In severe)
+/ -

No specific changes
+

Normal / decreased
+

Mild to moderate
Elevated
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Causes of Death in Adults with Dengue

Dengue Shock — Severe Bleeding
Syndrome (DSS)

!

(AKI/ALF/Myocarditis/ARDS)

1

(Gl bleeding)

!

Multi-organs Failure

Bacterial Infection



CYD-TDV dengue vaccine

A live recombinant tetravalent dengue vaccine
The first dengue vaccine to be licensed

Use in individuals 9-45 years of age

living in endemic areas

Given as a 3-dose serieson a 0, 6, 12 month
0.5 mL to be administered subcutaneously
Recommended only in individuals with prior
dengue infection**

YFV 17D VIRUS DENV-1 DENV-2 DENV-3 DENV-4
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Vaccines and immunization: Dengue (who.int)
Guirakhoo F et al. 1 Virol. 2004

Guirakhoo F et al. 1 Virol . 2001

Guy B et al. Vaccine, 2011




Effect of Dengue Serostatus on Dengue
Vaccine Safety and Efficacy

Vaccine efficacy against Vaccine efficacy* against Vaccine efficacy*
symptomatic dengue hospitalized dengue against severe
25 months after first Up to 5 years after dengue
vaccine injection vaccination
Up to 5 years
Serotypel Serotype after vaccination

67% . 82%
@_, (47, 80)* @ (66, 91)"

(63, 93)*
Serotype 3

erotype.
/-

" 89%
(80, ‘EM:Fr

80%
(67, 88)*

" 93%
(62, 99)"

62%

(18, 83)* Inconclusive due to limited number of cases

*extrapolated vaccine efficacy
Sridhar S et al. M Engl J Med. 2018



o o Vo s vV A =} &'
AMUHZHINS1BIATY 1VIaenoan ] agaiInN]SARAIYD

G = 1 oy e s, [} o e 1 war =4 eouc - =) o
* luwnnyargninnin 9 U ndszanaeiluliidaneanninau aansalwindulilagliadunas

= = ar = :n!r 1 = = I L B 2
P13 LA R LLﬂzﬂﬁl‘ﬂW@"ﬁ'ﬂﬂﬁL‘lﬂ’]ﬂﬁﬂuuiﬂﬂh«lﬁlﬁ”lql,ﬂﬂﬂiﬂﬁﬂ’l‘ﬁﬂ?‘ﬂuuqu“ﬂﬂﬂaﬂQﬂlﬁlLﬂ‘ﬂﬁ]ﬂﬂﬂ

4 i*
¢ 111Lﬂﬁ‘tfﬁu‘ﬁlﬂLﬁu‘El‘EI'1ﬂ“ll'l~ﬂﬁlu AYTATIARRANDUNITRAAIATU LAZ IR ATULRNIZLNANUANLALAALTD

I
=

' ar d':l = e ar
NINaU Iﬂﬂiﬁﬂﬂqﬁ'ﬁ?qﬁiwuL'i"'l'ﬂﬂr'lj":lu"_’i’ﬂﬂiﬁ'ﬂ
24 N
ar =

I = gras o4 1 o G 2 = 1 |
* Tugllug) a1anarsaliindulalpaliaduaainsiaaannai iaimsziaenITAnEINEI1N

i I = -:E) 9 (- I =, o & =4 I = ar =
WL ﬂzﬁlﬂmﬁluﬂTﬂLWﬁ]lWﬂHﬁLTﬂLLﬁQNWﬂﬂQW?ﬂHﬂﬁ 90 leﬂqﬂwqqﬁ‘ﬂéﬂLLHﬁHﬂiﬁﬁ]Tﬁ@Lﬁﬂ[ﬂ NATRAIATLL

B =] G
AOEIMNIIN 1

Guidance for the use of Dengvaxia™, PIDST 2020. Available at - https-ffvwwnw. pidst or th/AB06. himl accessed on 11 Ma




B e e I



