Management of
Dengue viral infection
in Adults

. sirichai Wiwatrojanagul, M.D., M.Sc.

& Division of Infectious Disease
& Department of Medicine
Maharat Nakhon Ratchasima Hospital
)
'



"*:;: sudnIuniIsailsalaidanaan w.d. 2566

...‘:.
o - o
% iszgvailariinisszuain 24

1 unsiau - 21 sinuauy 2566  fwumiaadlaviiisinun aviiw Annu (s...
sha 24000 == ﬁ:@ WNEEDS D IWATNE gz 11,953
. ) 1 . 1.1 Taivan 4,422
dasiba 36 4Q /100000 wn. JEETPTIRE PR KX T
. Vid

1 (5a) gapaz AW 4317

a1l 20 T it 12 407 51.5% LA ESATIY 1,301
+1 5=

LTh 11,683 48.5% | oW 916
1-5/158

wnga (1) dsasu(l) aadge (1) dndrihalsaliidanaan v
@ 2 dniunisnilsa’ldiianaan swuns1aa1a

RAEl
aastihaena 0.08 maa:

FIHUARILAGUDINT
97 17 0 A

(Fytd aasia

sl A iha (sha)  dasuha () a8l (%)

ARNDTE tha aws EaT

AmAtea 3,712 60.25 7 0.12
0-41 1,563 52.06 -
5-14 1] 8,312 - AFILIN 2,945 52.99 1 0.03

15241 5 cae aanat (lusunnu.) 7,837 46.20 0.13
35344 3,658 aRLaila 3,920 31.77 0.00
3544 3] 2,111 massTuaanidoaniia 3,676 16.83 0.05

45-54 1 1,301

55-64 1 822 tayanihmdniio G
65 il 708 T”

fayananasumaihs aiEaneEnaing (506) nadsinainen a Juil 21 dquiau 2566
Favhia AauTmINAMINLAzAILTAAIZAALEY N2V TIRARGADIN TREIWNAY ATlAILANTSA Tns. 0 2590 3133 Email: dvbdresponse@ddc.mail.go.th




srgdIUFAOTUNIsal 1sal2ataanaan W.A. 2566

o o - =
dszavrdgdarvinisszunain 24

2566 2565 2564 2563 2562

ila¢el 24,090 7,960 5,106 23,588 42,303

(5741)

daasilel 36.40 14 68 _ 35.54 63.63

(/100,000 1lzin.)

(5181)

aasihaera  0.08 0.08

(sasaz)

UL W.6.2566 U1NNIT W.A.2565 aL 2ivnadandu 3 v

dayanansaumaiFhs A sEInainm (506) nassnainen o Jui 21 dquisu 2566
Favihlas nausmnaMINLazRal T MzaAaY nadlsAGRAEaIN TREWIAY ATueIUANTsA Tns. 0 2590 3133 Email: dvbdresponse@ddc.mail.go.th




s1gvIudaIUNIsalsalalaanaan .6, 2566

o - =
szddadaninisszuian 24

snusihaisaladidanaans L0 2y w.6.2566
S auian w.e.2565 uazisagiu 5 dauidas

snnusihouazgidaiialsaliidacaans1aa8Ua 11 w.q.2562 - 2566

2565 [ 2566 —— dengwu(2361-2565) caze [ death

y n A - S B | B o b . & G o
o _x'-;'::u-' g L L L g = _-.':'q.'- S o e ,_-.':v:_'" ,_-.':'."3 _x'-;'::uﬂ A
o

- 10 )
ey e
o pBT BT gl Al phe BT e 8T gl gl 31T e e

o _F W
AR R

naunaudiibaananiiiliiuar 2.3 vin wnTilniuduaeuadilanii 20 Taadsiba 1,000-1,700 s1a/ddani

HayannanmnumsiEhs iaisamnesinainm (506) nass=inainen o uil 21 dquou 2566
Favhias nauEnNARMIEaTRaN TAATIZaMGY nadlsRRR6aaTh TRawIaY nsumuaNisa Tns. 0 2590 3133 Email: dvbdresponse@dde.mail.go.th

[




NawgInsallsaluiaanaan w.A. 2566
WSBUgul W.A. 2565 wazdsegIueaunas 5 U

<daa (s18)

EY m_#l. CRE e #F VB

i5egIu 2561-2565 M 3vuyulae 2565 == gqnvidil A (HI>10) anniFil B (HI = 5-10) === gamiri C (HI<5)

Ja0sd o) | dedia o)

A laignuseadnduainsnasla v dszeaavuliiliaarusquila 140,091 140
(HI wanna1 10)

B siluninsinistdasfduuazalvaulsaniuanasnisdna 93,394
(HI windu 5 — 10)

C Ussvvuauadiusuiasnaznnmwilgsiuauagatui laildEivndainda 46,697

(HI WWasun31 5)

naslsnfAnsatnlaguuas NsuAUANLIA



WisuisuanuaugUigldidensaninuaziingludssmalneg
W.A. 2543 - 2563

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 Epidemiology, 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

e Flaviviruses

-Yellow Fever virus

-West Nile virus

- Togavirus

Human-vector-human (sexual

Amplification in

il domesticated animals

human-human ZIKV only)
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CHIKV, DENV, MAYV, JEV.RVEV
OROV, YFV, ZIKV

« Bunyaviruses
 Nairovirus
 Phleboviruses
 Orbiviruses

* Vesicoviruses

« Thogotoviruses
 Asfavirus



Man-Arthropod-Man Cycle

Dengue virus (DENV)
» 4 serotypes (DENV1-DENV4)

Chikungunya (CHIKYV)
- 3 Lineages (ESCA, Asian, IOL)

Zika virus (ZIKV)
- 3 Lineages (African, Asian,
West African)

Transmission

Infected
mosquito

Healthy person

Incubation Period: 3 to 14 daye=# =
Most commonly 4 to 7 days g S

——
pes

gl INfected
' Dberson




Arbovirus Infections :
Clinical Syndromes

eShort incubation period 3-10 days
eMost cases are asymptomatic (except ZIKV, CHIKV)

eFever and flu-like symptoms,
—possibly associated with rash -> ZIKV, CHIKV, DENV
—with arthralgia -> CHIKV, MAYV
—with jaundice -> RVFV, YFV

eEncephalitis or meningoencephalitis
—common -> OROV, YFV
—less commonly DENV, CHIKV and ZIKV

eHemorrhagic fever -> DENV, RVFV

Weaver SC, et al. Annu. Rev. Med. 2018. 69:395-408



Chikungunya, Zika, and Dengue Infection

Parameters

Genus

Chikungunya Zika Dengue

Alphavirus Flavivirus Flavivirus

Ratio of symp/asmp

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

Headache

@D

Arthralgia

Myalgia

Conjunctivitis

Fever

Maculopapular rash

Neutropenia

Lymphopenia

Thrombocytopenia

Shock syndrome

Edema of extremities
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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

* Dengue Virus
« Small single-stranded RNA virus comprising four distinct serotypes.
» Genus Flavivirus, family Flaviviridae.

» The vectors
» Aedes mosquitoes, principally Ae. aegypt.

* The host
 an incubation period of 4 -10 days

* Transmission of the dengue virus
« Humans are the main amplifying host of the virus.

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



Clinical Manifestation of Dengue Viral Infection

Dei::?:;i\(l)i;us Prima ry Infection
VS
Secondary Infection

D D
Unusual
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Asymptomatic Symptomatic
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1nauain15IUaRelULAen (dengue fever: DF)
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Tourniquet Test

* Inflate blood pressure cuff * The meta-analysis for
to a point midway between dengue diagnosis by

systolic and diastolic Tourniquet test

pressure for 5 minutes * The sensitivity was 58%

(95% CI, 43%-71%)
* The specificity was 71%
(95% CI, 60%-80%)

20 or more
petechiae per 1 inch?

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.



w15t lUeen (dengue fever: DF)
Definite case %38 {U3etuduiInduldinsn
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AdenlanauInannIsasIRdtadenariesufuinisinedudunisinalisawnan

= fnefflld 1-5 Su = fneiilldunuiundn 5 Yuvselidldudn
® Non structural protein-1 (NS-1 antigen) ® Anti-dengue antibody (IsM/IgG)
® Rapid strip tests : Sen40-81%, Spec 76- ® Rapid strip test : Sen 6-96%, Spec 69-
97% 92%
® ELISA : Sen60-75%, Spec 71-95% ® HIA, ELISA or immunoblot technology :

Sen 96-99%, Spec 78-91% (esp. repeat

® Reverse transcriptase polymerase chain
next 2 weeks)

reaction(RT-PCR) : Sen98-99%, Spec100%

wImIMtadewaznsauainwgthelsaliiionsaniad Tuglve) w.e. 2563
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Confirm
dengue
infection

Probable
dengue

Sample
characteristics

-Acute serum

-Acute serum
-Convalescent
serum

-Single serum

Diagnostic
methods

Nucleic acid
detection*

Antigen
detection*

IgM and IgG
seroconver-
sion

IgM, I1gG
detection

Methodology

RT-PCR, Real
time PCR

NS-1 Ag rapid
NS-1 Ag ELISA
ELISA

HAI

Neutralization
Rapid
ELISA*

HIA

*URUINANNAINARAL iTnanadlunsdiRdaTIanavandlaiiu 3 Su

**n193f1a3862838 ELISA Taa anti DEN IgM : anti DEN IgG > 1.8 TW3fiasiainiilu primary infection

Time to Interpretation

results

Positive, Serotype

Positive

Positive

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

Positive
High 1gG level by ELISA or HIA (21280)

Acute serum : Ju?i 1-5 wasnsfilal )
Convalescent serum Ju# 15-21 %#avN190TIAAILTA

]
Q Qs al

ueieun anti DEN Ab IgM : anti DEN Ab IgG < 1.8 Twifiasainilu secondary infection Single serum : KavIUN 5 aavnsila

Lnnmsiadeuaznisguainuiiielsaliidensannan Tudlg w.a. 2563
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(dengue hemorrhagic fever: DHF)
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Grading the Severity of Dengue
Hemorrhagic Fever

LT . S —

tourniquet test positive, easy Leukopenia
bruising PIt < 100,000 cell/mm?3
No evidence of leakage

Spontaneous bleeding Plt < 100,000 cell/mm?3
Hct rising > 20%

Il (DSS)  Circular failure (weak pulse, Plt < 100,000 cell/mm3
hypotension, restlessness) Hct rising > 20%

IV (DSS) Profound shock with undetectable Plt < 100,000 cell/mm3
blood pressure and pulse Hct rising > 20%




Expanded Dengue Syndrome /
Unusual Manifestations of Dengue

* Encephalopathy / encephalitis
 Hepatic failure

 Renal failure

 Dual infection

» DHF 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 IC U

* Tourniquet fest positive Liver enlargment >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 control



Severe dengue

Presenting with fever of 2—7 days plus any of the
followings:

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

» severe bleeding
* severe organ impairment : Liver, Kidney, CVS, Respi



Severity of Dengue Infection

WHO SEARO 1997 Guideline WHO 2009 Guideline

o%

Probable dengue

Dengue without warning signs
Dengue with warning signs
Severe dengue

* Undifferentiated fever

¢ Dengue fever

** Dengue hemorrhagic fever
# DHF grade |

o%

AR

o%

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




Early febrile Recover
phase phase

Circulating NS1

CD8 response

-
R CBC /Platelas Thrombocytopenia

- IgG/IlgM response

Inflammatory
host response

Capilla

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 ir Second:
! I Symptoms Bl Symptoms

40 50
Time [days]
Primary Infection Secondary Infection
1. NS1 Antigen 1. NS1 antigens
« Day 1 after onset of fever and up to Day 9. « Day 1 after onset of fever and up to Day 9.
2. IgM antibodies * Not detectable once anti-NS1 IgG antibodies are
* From the day 5 after onset of fever and rise for 1-3 produced
weeks, then for up to 60 days. » Appeared in short period
3. IgG antibodies 2. IgM antibodies
« From the day 10-14 after onset of fever and persists ¢ Produced at low or undetectable levels or for a shorter
for life. period than in a primary infection.

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



Comparison of Diagnostic 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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Confirm
dengue
infection

Probable
dengue

Sample
characteristics

-Acute serum

-Acute serum
-Convalescent
serum

-Single serum

Diagnostic
methods

Nucleic acid
detection*

Antigen
detection*

IgM and IgG
seroconver-
sion

IgM, I1gG
detection

Methodology

RT-PCR, Real
time PCR

NS-1 Ag rapid
NS-1 Ag ELISA
ELISA

HAI

Neutralization
Rapid
ELISA*

HIA

*URUINANNAINARAL iTnanadlunsdiRdaTIanavandlaiiu 3 Su

**n193f1a3862838 ELISA Taa anti DEN IgM : anti DEN IgG > 1.8 TW3fiasiainiilu primary infection

Time to Interpretation

results

Positive, Serotype

Positive

Positive

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

Positive
High 1gG level by ELISA or HIA (21280)

Acute serum : Ju?i 1-5 wasnsfilal )
Convalescent serum Ju# 15-21 %#avN190TIAAILTA

]
Q Qs al

ueieun anti DEN Ab IgM : anti DEN Ab IgG < 1.8 Twifiasainilu secondary infection Single serum : KavIUN 5 aavnsila
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6.

Management of Dengue viral infection

Does the 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

« Group A — patients who may be sent home

« Group B — patients who should be referred for in-hospital
management

» Group C — 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 < Clear and lucid « Clear and lucid (shock « Change of mental state
can be missed if you do (restless, combative)
not touch the patient)

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

Extremities Warm and pink Cool peripheries Cold, clammy extremities
extremities

Peripheral pulse Good volume Weak and thread Feeble or absent

volume

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

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

Respiratory rate Normal for age Tachypnea Metabolic acidosis
hyperpnoea/ Kussmaul'’s
breathing




Clinical presentation of warning signs

No warning
signs

Patient with fever < 3 days Patient with 4-10 days of fever
( no warning sign and clinical Check symptoms and signs of plasma leakage
stable) syndrome

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

OPD follow up every 1-2 days until
patient has no fever for 2 days - Clinical judgment

- - - Significant bleeding
Follow symptoms and signs of _ Dengue shock

DF/DHF syndrome (DSS)

- Find warning signs - Hematocrit > 50 %
- Hydration with electrolyte fluid y :::g'et < 20,000/ -
- AST or ALT > 500 =

- Aware of therapy with paracetamol
NSAIDs, H2-blocker IU/mL

\/

Indication for hospitalization

\

Abdominal pain or tenderness
Persistent vomiting

Clinical fluid accumulation
Mucosal bleed

Lethargy, restlessness

Liver enlargement >2 cm

Increase in HCT concurrent with

rapid decrease Iin platelet count

Acute renal failure,
hepatic failure, heart
failure, alteration of
consciousness,
severe hypoxemia
Pregnant woman
Morbid obesity
Difficult to out-
patient care

Investigation every 1-3 days: Hospitalization
- CBC - Tourniquet test (depend on physician’s decision)




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 Hx-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 >
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 leakage eg. Hemoconcentration ( increased > 20% of normal Hct), Pleural effusion
Hypotension, Hypoalbunemia

Plasma leakage No plasma leakage

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 > 1 day
treatment Consider discharge when
Hypotension, shock and pulse pressure < 20mmHg -Follow up S/S of patient has
i DF,DHF - No bleeding

Assess hydration and abnormal bleeding -Monitoring - Increasing and level of
Start treatment with 500-1,000 mL/hr of crystalloid warning signs Platelet > 20,000 /mm?

- Investigation for - May sent investigation

. other dis. for definite Dx
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




Rate of IV in DHF (Grade |, )

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 (Grade lll, IV)

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 IV fluid in child Rate IV fluid in Adult

(ml/kg/hr.) (ml/kg/hr.) * Reference

1.5 40-50 M/2
30-90 Maintenance

3

5 100-120 M + 5% deficit
/ 120-150 M + 7% deficit
10 300-500 M + 10% deficit

TunTluainuziinlaniiniinainiu IBW ualiutiu 50 Atansu



HUaenlasunisitiadelsaliiaenaanseesi 2uasiin1s3aveanaaun (plasma leakage)

anusuladinaglunaaiung uay

pulse pressure > 20 mmHg

* P15 lAANTUINLEUY

danlawn 5%D saline |
NSS warnglugtnefifennis
DAY WATSUUTENIU
91viny/Autiindeuslalle
Tnesufililusns 40-80
mUl/hr
FeflheEudgsyesings
Trosq Windnsinislans
dhmaduden Tngusuany
9IN1IN9AAUN, vital signs,
Hct, Usunaudaanizuway
AINANNEURIU RN

RCPT, 2556

AMUAULARNAT Waz/%50 pulse

pressure < 20 mmHg

V isotonic crystalloid LU

0.9%saline %198 RLS 5-7
mU/kg/hr x1-2 hr

01 clinical wag parameter

v Wanansindu 2-5
mU/Ke/hr x 2 -4 hr 91015

anansudu 2-3 mU/Kg/hr

AUBINITAIN

01 clinical Wag parameter

luRu /ugas TAAuaIsun

Ju 7-10 mU/Keg/hr 8n 1-2

91 (Aelu 2-4 W) Lay
Usziluenis anlupvy

(nelu 2-4 vu) Tvnnssnw

V1 <
wuuywnMgden

<
N1ITYDN

IV isotonic crystalloid

01 clinical wag parameter
Ao Tranansiindu 5-7
ml/Ke/hr x 1-2 hr Lagusu
AARNNAIAU

*01 clinical wag
parameter laifigu /udaq
Tuasuansindu colloid
solution L4 5%
albumin, Dextran, FFP
10 mUVkg/hr x 1 hr Lag
Uszifiuonns glalpzu
Snwuuugiheiiinngdon
wilauansihn crystalloid
solution BeafuTILa

n1zden wilAsuansin crystalloid

. 1 @ a v
solution ag19LAUNLLAN

WITUNELHR I

19U severe bleeding,
metabolic acidosis,
severe sepsis,
pneumothorax {UuAY
wazisulnUseaaenumY
la¥ie (vasopressor) 14U
norepinephrine YUIA
S3duR 0.1-0.2
mcg/kg/min LazUTurun
g1 10-15 w1 (max
dose 1-2 mcg/kg/min )
sleonsaguliiansanan
ansinuazanenUsy A
ANNAULATARA




N133n¥/dayaninaiin TW.YUYY

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




iolriansunfisaneausuil tissue perfusion TaRwNTY 1y
Haanzvoonlaliu 20-60 wa. /A, $751TNa5 90-100 ASy/UNT pulse pressure > 20 44l.
Usan lazlanuesn1unainme 3m@ downlududn Wuau 8133gdin1susulsunueans
ditloile mﬂmmmmﬁamaaaﬁmmm 91NN159NIYULALDIANTLI N

1A dndous IﬂwﬁﬂL§SQﬂW31ﬁaﬂﬁfwm1qwaaﬂLﬁaﬂ ANLIUE 98U
snnlslanansany dindeusld wed Het awu Waaiin1ENIVINENTIN (dehydartion)
atstaau nsauedlilimisiAy 40 wa /. (wazliliaas 1Ay 20 e/, lusses
maintenance) tnediu Sasivesansimuausnduiiofd Het z;{q?ﬂju



AnUSuaNsUN LAY 4,600 wa. Tuszey 24-48 w1, nglualsiransuin1aviasnaan
o a (Y] v Y P=| (~3 P=| (Y} -y} U P=| (~3 P=| v 1
A Wi 2 Junastieiinneden v3e 3 T ndngtieiindaidentaenia 100,000 Lwa/au.uy.

5al¥ 5% D/NSS 300-500 wa./va. Tunian 1 wu. wdandnasesamilnn 1-2
910, TUY19 6 VL. 1SN NOUITAALNED 80 LA/, 11 6- 12 . FaNT LAaLliae 40 Ua./Ti. Uy KVO
neluan 24 v,

1% NSS free flow 10-15 wndl aun BP leudn Tansiisomiiouly impending
shock dn8slalanansaiaausuladnlaniely 15-30 uadl Fesmnmzunsndoutazudlaiud finu
Ugha N1zl anlumaiue1ms LazanInes, hypocalcemia, hypoglycemia wag severe
acidosis wagNansalit FFP, Albumi



» [sotonic crystalloid : 5% dextrose in normal saline, 0.9%
sodium chloride (T¥u1nszva1e hyperchloremicacidosis)

 Balanced crystalloid : acetatedRinger’s, lactatedRinger’s with or
without 5% dextrose

LInNNIRadauaznisguainediaalsnldinenaaninan Tuilun w.a. 2563



 Indication:

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

» \Volume overload in critical phase

» Hyper-oncotic: Dextran 40
« Dose: 10ml/kg/hr (max. 30ml/kg/day, 1L/day)
« SE; AKI and coagulopathy

« [so-oncotic: FFP, 5% albumin
* FFP dose: 5-10mli/kg/hr (max. 40ml/kg/day)

wuInensRtadauaznisguasnegilalsaldinenaaniaen Tudlun w.a. 2563



Pitfalls in Management of Dengue Viral
Infection in Adults

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

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

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

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



Causes of fluid overload are:

 Excessive and/or too rapid intravenous fluids;
« Incorrect use of hypotonic rather than isotonic crystalloid solutions;

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

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

» Continuation of intravenous fluids after plasma leakage has resolved
(24—-48 hours from defervescence)

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

who dengue: guidelines for diagnosis treatment, prevention and control



Bleeding

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

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

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

— Given non-steroidal anti-inflammatory agents;

— Pre-existing peptic ulcer disease;

— On anticoagulant therapy;

— Have any form of trauma, including intramuscular injection.



Severe bleeding can be recognized

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

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

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

» Hypotensive shock with low/normal hematocrit before fluid
resuscitation

» Persistent 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



HUINIIAISNANTUTN TIN5 N F1115U
AzRanaanluniaiavi

DF / DHF

Platelet count

Sevretecding

* Local control
bleeding
* Platelet

transfusion
« Hemostatic
agents (rFvila)

LInNNIRadauaznisguainediaalsnldineneeninan Tuilun w.a. 2563

Risk for bleeding



wuInensaunanihanihainAnlasusnnaa
Antiplatelet agents

° rﬁﬂ’mﬁlﬁ%m ticagrelor Tinansaunuasudu aspirin %38 clopidogrel

* fUrenlasugsundnien 2 vliandauiu (dual antiplatelet therapy: DAPT) anunsaaniuae clopidogrel Lites
gl laeg1sUasnds Tunsalsialull

* acute coronary syndrome 7lasun1std drug eluting stent waglasu DAPT 1nu1unn 1 U viselunsiinianuldesnaniigiaenoen
89mI3195U DAPT 11u1unT1 6 Lo

* stable coronary artery disease Nla5un15ld drug eluting stent waglasu DAPT U1UIUNIT 6 1AW WTBlUNIANLANNEYIRENE
\Honeanganslasu DAPT 11u1und 1 wiou

* JUisdudonluanesadiuilasyu DAPT unuiundi 21 Ju

* TunsaineUhedregludiailiaunsaven DAPT lalunansandail

* fheniinnzdensenisunsmselidnludeadrsunmssnwdilulsaneiuia Wisuuseniu DAPT sefiheniinnsidensantusysiu
JUUsIUIUNAT9AD hemoglobin anasInndn 3 N3u/Taaans vse Aewinsumssnwdmlulsmeiuiaannaneidenseniviang1adivie
e clopidogrel

* JUleninneiionsanlusyAuTuLTININAR hemoglobin anawnnin5 nsu/dadans wseiloniaidedinlvivensn

o Unwfilengsusediy
v N LInNNIRadauaznisguainediaalsnldinenaaninan Tuilun w.a. 2563



wuIMIvNIsaLanilhanihmavAnlasuan
Anticoagulants

* qiheilasugiiuauaenstiniulseniu (warfarin %58 direct oral anticoagulants) T
NansaUdeudy unfractionated heparin

* p1afiANsavERgIAUaNGanluRUae atrial fibrillation A8 CHA DS -VASc score 1
AT

* JUreisyaAuindndaniiasndn25,0006v/au.uy. asamveaesuauden (lugUae
Alesun1siidaasudumlaiiney 9naiansavenele 10-14 )

* USnwsigveysuUseiiiu

LInNNIRadauaznisguainediaalsnldinenaaninan Tuilun w.a. 2563



Dengue in Pregnancy

NAYDINISAALYBLAINADNITAIATIA

AADANDUATNUA

Pre-eclampsia

ysnusnAnLmngTee

mﬁr;hsffmﬂaa@LLazmﬁLLﬁquGﬁu

AsLABBINsRndamslumn s AnluansRenssSREinns Aedelusyeglndaasn @ldneunass
1 dUm9A)

91UNANISEULADANINUINANITARDANTBNITNIAN LUT critical phase

LInNNIRadauaznisguainediaalsnldinenaaninan Tuilun w.a. 2563



Dengue in Pregnancy

NAUDINISRIASSNFDLSA

* an3nansInTLluldldaneanneaniannuEeazLin (severe dengue
hemorrhagic fever kag dengue shock syndrome) ke annlule
AIATIAN

- mamﬁﬂmmu llIE)ﬂ’]ﬁ‘Vlﬁ]uﬂJE]’]ﬂWSSULLNﬂ’J’]E)’IEJﬂiiﬂ‘Ll’e]EJI@EJ anzlulasuad 3 veq
AM39AS3ES - MIadenTuiiiesnnravesnUasuLlaseIn physiologic of

pregnancy

LInNNIRadauaznisguainediaalsnldinenaaninan Tuilun w.a. 2563



Normal Pregnhancy 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)

=5 /-
+ (Plasma leakage)

Leukopenia
+

Increased

Mild to severe
Elevated

(DIC in severe)
+/-

No specific changes
+

Normal / decreased
+

Mild to moderate
Elevated




2Ly HIUNISHIGY Wil f.l"lmaaﬂaan"lu
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* Severe bleeding LU s Tduldon A ® Severe organ involvement
1Ay blood component * Severe hepatitis: AST %38 ALT > 500

* Platelet count < 10,000 cell/mm3 * CNS involvement: {Uqg@u duau aade

* Severe plasma leakage dengue encephalitis, encephalopathy

® Dengue shock syndrome * Acute kidney injury

ay v v ° . .
* Hemoconcentration N1kA 5%DNSS LLa2AN Acute respiratory failure

Hetlalanas < 3% mowllosy = 3053 138 | | ® Co-morbid disease 11 DKA, ESRD, Morbid
ey 1297139 obesity, Pregnancy (2nd -3rd trimester)

* ipn1ssnwvilallasainiilsaneuiayuy




Causes of Death in Adults with Dengue

Dengue Shock —) Severe Bleeding
Syndrome (DSS)

!

(AKI/ALF/Myocarditis/ARDS)

1

(GI bleeding)

!

Multi-organs Failure

Bacterial Intection




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

‘" Y G

1‘!’ Tr ‘T "lr

iﬁlL- 1: I‘I -‘:

T AT
rME or ME D r ME

/

RECOMBINANT DENV-1, -2, -3 and -4
Ay
J'p ‘1 T"}‘Q‘V =
{m { rwem }
L"r'rf“" A"hf‘f

|

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
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