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“Dengue is one disease entity with
different clinical presentations and
often with unpredictable clinical
evolution and outcome”
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Monthly dengue cases:

Month | 2014 | 2015 2016 2017 2018 2019 200
Jawaary |15 0 13 [ 2 38 199
February | 7 0 3 S8 7 18 4
March 2 2 17 36 19 17 7
[April 0 6 38 7 29 58 %5
Ma 8 10 70 134 52 193 10
June 9 28 254 267 295 1884 20
Jul 82 171 926 286 946 16253 3
Augst | 80 765 1451 346 179 52636 8
September| 76 965 1544 430 3087 16856 a7
October | 63 869 1077 512 2406 8143 164
November] 22 271 52 409 192 4011 546
December] 11 7 145 126 293 1247 31
Total | 375 3162 6060 2769 0148 | 100354 | 1405
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Pathogenesis of dengue virus infection according to
phase of illness

Preliminary phase (Activation-fever) | Critical phase (Damage)
Mediators r— Associated with
#*y A0
Pre-existing antibodies | Y vhw v ADE, high viraemia, viral spread
I Mo
innate immune els |1 pe o NSI v Virus replication, cytokine production, killing of ifected cells
bt
LA
Complement system "' 1'21‘—’% Q\G"{Ea Endothelial cell activation, vasculitis, DIC
mT 2
Teells @4 T wws% T"g (D"4 cnﬁ Original antigenic sin, cytokine release, killing of infected cells
Beells mB . Vy‘l?"“"“m'““" Bﬂ ‘,1 '*’ Original antigenic sin, antibody production
Autoantibodies Anﬂ-planela!bs"‘v “ Anti-endothelial cellAbs | Thrombocytopenia, plasma lezkage
('
Cytokines and other Atbaliad P .
<ohibli mediators IL6 ILB MCP-1 TNFa IFNy | MMPs HMGBL IL10 TGB | Fever cell g
“Apopts Dissuption oftight junction_A A
Endothelial cells Ema vy E Dl@‘vzﬂ@li "‘- Plasma leakage, haemorrhage
Dayof llness 1 2 3 4 5 |
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Pathophysiology of Thrombocytopenia

* Reduced production from bone marrow suppression
—Direct viral bone marrow suppression
eIncreased destruction
—Platelet consumption during coagulopathy process
—Activation of fibrinolytic system
—Activation of complement system
—Activation of inflammatory cytokines and other soluble mediators
—Transient autoimmunity with cross-reactive antibodies
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Pathophysiology of Plasma Leakage

Vascular lumen

/ Glycocalyx -
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Plasma Leakage

* Adult dengue at D4-5 (critical phase) is associated with
increased risk of DHF

* Endothelial glycocalyx breakdown is higher in DHF compared
to DF

* Increased serum hyaluronic acid was associated with vascular
leak and thrombocytopenia in adult dengue
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Clinical Case Classification by severity

Dengue case classification by severity

Dengue £ warning signs Severe dengue

Criteria for severe dengue

Wwww.WHO.SEARO
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Warning sign, Risk factors, Level of care

I_[ Dengue viral i ion 1
symptomatic r Asymptomatic ]

[ i [

DF with high
con

DF with warning s
and symptomas/
DHF Gr | & Il with
minor bleeding

gns

A. Undiftorontiatod - Infants DF with warming A. DF with significant
DF b e ns and symptoms FHasmormage
b = - - Recurrent vomiting
B. Fever without D '“:5 = Abdominal pain/ B. () DHF with significant
complication like ypertension ‘tenderness haemorrhago with or
bleeding, = Pregnancy - General weakness/ without shock (i) DHF
RWwpotension ans - cAD letharginess/ restless i & Iv=* DSS)
e et = Hemoglobinopathics = Mild pleural effusion/
« Immunocompromired ascites ©. Severe organ
. ion - Hepatomegal SR o
©. Without evidence st s et E: ded o
of capillary = Patient on steroids, = Increased Hct=20% il
leakage anticoagulants or
Immunosuppressants. - 4
L B.DHF | & Il with minor D. Severe Metabolic
E—cs Acidosis
Home Management Close Monitoring*® and possibly Hospitalization J Tertiary level care

National guideline on dengue
management,india, 2017
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Dengue Syndrome- Clinical features

Dengue Fever (Infection)

Headache

Retro-orbital pain

Myalgia

Arthralgia/ bone pain (break-bone fever)
Rash

Hemorrhagic Manifestations
Leukopenia (WBC < 5,000 cells/f mm3)
Platelet count < 150,000 cells/fmm3
Rising HCT 5-10%

LT T T T T T T |

Diagnosis =
Tourniquet test positive + WBC < 5,000 cells/cu.mm
(positive predictive value = 83%)

Cao Xt al(2002);Trop Med Int HIth2002;7(2):125-32
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DHF and DSS

Dengue Hemorrhagic Fever

Clinical

= High, continuous fever 2-7 days

= Hemorrhagic manifestations: tourniquet test positive,
petechiae, epistaxis, hematemesis, etc...

+ (Liver enlargement)

* (Shock)

Laboratory

« Evidence of plasma leakage; rising Het = 20%, pleural
effusion, ascites, hypoalbuminemia (serum albumin < 3.5
gm% or <4 gm% in obese patients), UTZ

* Platelet count < 100,000 cells/ mm3.

Note: Patients who have definite evidence of plasma leakage, Two hallmarks of (DHF/DSS) are
hemorrhagic manifestations and thrombocytopenia might plasma leakage & abnormal Hemostasis
not be present as the exception.

Deen JL et al.lancet.2006;368:170-3
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DSS( compensated and Decompensated)

Normal Circulation

Compensated shock

Decompensated /
Hypotensive shock

Clear consciousness

Brisk capillary refill time (<2 sec)
Warm and pink extremities

Good volume peripheral pulses

Normal heart rate for age

Normal blood pressure for age

Normal pulse pressure for age

Normal respiratory rate for age

Normal urine output

Clear consciousness — shock can be
missed if you do not touch the patient

Prolonged capillary refill time (>2 sec)
Cool extremities

Weak & thready peripheral pulses
Tachycardia

Normal systolic pressure with
raised diastolic pressure

Postural hypotension

Narrowing pulse pressure

Tachypnoea

Reduced urine output

Change of mental state - restless,
combative or lethargy

Mottled skin, very prolonged
capillary refill time

Cold, clammy extremities
Feeble or absent peripheral pulses
Severe tachycardia with
bradycardia in late shock
Hypotension/unrecordable BP
Narrowed pulse pressure

(<20 mmHg)

Metabolic acid
Kussmaul’s breat

is/ hyperpnoea/

Oliguria or anuria

National guideline for clinical management of Dengue syndrome-2018,DGHS,GOB
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Natural course, Phases of Dengue syndrome

Day 1 z 3 3 1. Febrile phase 2 — 7 days with mean
[Feue] duration of 4 days
2. Critical/Leakage phase 24 -48 hours
i — The best simple indicator available
Fenadit | is Platelet < 100,000 cells/mm3

3. Convalescence phase 3 -5 days —

IV fluid: N3S, DAR, DLR
Collid; 10%Dextran-40
M+5% Deficit
{=4.800 miin adult}

Aware that reabsorption of

extravasated plasma occurs about
36 hours after shock and 60 hours
after Platelet < 100,000 cells/mm3

Signs of recovery include:

Ibumin
[Choiesterol A— Appetite, B — Bradycardia,
Haistead SB ,Pathophysiology and pathogenesis in DHF,WHO<.EARO 1993,80-103 Siripen, clinical prac guideline 2018 C —Convalescence rash or ltching, D - Diuresis
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OPD consultation and triage

Fever 1-3 days
Living in Endemic zone

Look for Tourniquet test/Petechiae

Pocketbook of Dengue cases management 2019, DGHS.GOB
Positive

Negative
>10 CBC,SGOT,SGPT,NS1
dots/sq.inch Repeat Tourniquet
test

1. History suggest dengue
Bleeding, Pain ache, Rash(MP)

Near leakage, Observe if High risk
2. Repeat CBC everyday WBC<5000/cumm
Observe and admit — ~  ——

Leakage Phase
3. Advice warning signs

No clinical improvement when no fever Platelet count <100000 ceIIs/cumm
*Severe vomiting, abdominal pain, bleeding

*Drowsy, refuse to eat & drink
«Irritable, restless, crying in infants
«Consciousness change
«Cold, Clammy sweat
*No urine 4-6 hours

Admit and IV fluid

HcT increased 20%
Platelet <100000/cumm

Y Update on Dengue Management



Indications for Admission

* Very weak, poor appetite or severe dehydration * No clinical improvement and

* Presence of warning signs weakness.when n4° fever

* Significant bleeding ( especially in female patient, * Shock or impending shock
there may be significant PV bleeding or excessive — No fever but rapid pulse ( in infant
menstrual bleeding) without crying)

+ WBC < 5,000 Cells/mm3 in high risks group (infants, = Capillary refill > 2 seconds

. — Cold, clammy extremities, skin mottlin,
Elderly, Pregnancy, prolonged shock, significant ; Y ) &
R 4 . . — lIrritable, restless, confusion,
bleeding, underlying diseases, neurological _ pul <20 mmH
manifestations) ulse pressure < 20 mmig

— Fainti tural hypotensi
* Platelet count < 100,000 cells/mm3 and presence of L anting, pzs_gr;: ypotension
weakness, poor appetite, persistent vomiting EE:S urm(: n i OL_"i
* Extreme family anxie
« Rising Hct 10-20% v ¥

P of Dengue cases 2019, DGHS.GOB
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Dengue Chart

Monitering Chart for Dengue Patients

Iastuetion leaking detected monitoring every hous

0 CHE daily/bd and FCV 6 huly. Monitor oiher pasameters 3.4 haly and wh

Cane = Refer = Walk in 5 Puee e 0 i Wttt ek . Clinical: - consciousness, appetite, bleeding,
orp = Shock = Non shock b ol abdominal pain, vomiting
4 ugrticont bieding | Hasmtsmess, Mnkona Ebeding PV st
wo = Sheck = Nou shack P «  Vital signs:
Date Time BP I'v-p’ PR T RR [ PP | RR [ HCT | Clwieal/ | Nursing INTAKE OUTPUT
™~ Lo/ Care | a. Tevery 4-6 hours
Tiratment | Sigag | Hioed/ ™ Oral l Total | Urine/ | Vomit | Total
s, | Amouat Steol | /Bleea b. BP, PR, RR every 2-3 hours in non-shock and
_ — | I - | | _ . - every 1 hour in shock cases
— — i - . . 5 it (Hct) : every 4-6 hours, more frequent if
- - 1 suspected bleeding
_ _ _ | ! S — . Urine output : every 8 hours in uncomplicated case,
i 1 - keep urine output 0.5-1 ml/kg/hr. Keep urine 0.5
— - I , ] i mil/kg/hr in infants, obese patients and pregnant
| | S _ S
CBC Day of Admission BW:  kgs. Hight= cms Date of Fever Day of Maess women
BW: ks ™
WEC = Liver
Lym= Maintenance fiuid = Blecding
Epistaxis
M+ 5% Deficit = ey Pocketbook of Dengue cases management 2019, DGHS.GOB
T ' TAes A8 [an [Pulse: 7 = Fuil M= Moderate W Weak W= Not Paipabis
Ward Attending Physician ] Srilankan national guideline of Dengue 2016
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Fluid Requirement:

The fluid requirement, both oral and intravenous, in critical phase (48 hours) is calculated as
M+5% (maintenance + 5% deficit).

5% deficit is calculated as 50 ml/kg up to 50kg.

Calculations for normal maintenance of intravenous fluid Infusion:

Normal maintenance fluid per hour can be calculated on the basis of the following
formula* (equivalent to Holliday- Segar formula):

4 ml/kg/hr for first 10 kg body weight
+ 2 ml/kg/hr for next 10 kg body weight
+ 1 ml/kg/hr for subsequent kg body weight

For example, in a child weighing 20 kg,

The deficit of 5% is 50 ml/kg x 20 = 1000 ml. The maintenance is 1440 ml for one
day. Hence, the total of M + 5% is 2440 ml. This volume is to be administered over
48 hours in nonshock patients.

@ Updaic on Dengue Management



Rate of IV fluid, Ideal body wt for obese

Etinate el By Weigt o Ovevegt o Obes Al

Height [om) Estimaled, B (ko) for adult  Estimeted IBW (kg for adult
ales fomales
1% Bl 55
1 51 £
1 i) 15
1 7 1

RATE IVFLUID :
COMPARE ADULT AND CHILDREN
Child Adult
(ml/kg/hr) (ml/hr)
M/2 1.5 40
Maintenance 3 80
(M)
M +5%D 5 100-120
M +7%D 7 150
M +10%D 10 300 - 500

National guideline for clinical management of Dengue syndrome-2018,DGHS,GOB
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Calculation of Fluids in Obese or Overweight Patients’

Estimated body | Normal maintenance | Fluid regimen based | Regimen based on \deal body | Maintenanc | M+5%
weight, or IBW (kg) | fluid [mlhour] based | on 2-3 ml/kg/hour 1.5-2ml/hour
on Holliday-Segar {mUhour) (mifhour)
formula

5 10 | 10-15

10 20 20-30

15 30 | 3045

20 80 4060

25 85 | 50-75

30 70 60-90

35 7% | 70-105

40 80 80-120

50 o0 | 100-150

60 100 90-120

70 110 | 105-140

80 120 120-150

'WHO guideline, SEARO,2014

I gue Managemen




Flow diagram for non-shock case

Rate of IV Fluid in
Patients Category B
DHF 1&2

7 mi/kg/hr (TO0-T20 mi/hr)

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

mi/kg/hr (%Ilhr)

Rate

(Rate in adult)

National guideline for clinical management of
Dengue syndrome-2018,DGHS,GOB
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ABREVIATION BORATORY INVESTIGATIONS NOTES

A. Acidosis Blood gas Indicate prolonged shock. Organ
(Capacity or venous) involvement should also look for; Liver
function and BUN., Creatinine.

B. Bleeding Hematocrit If dropped compared to the previous
value or not rising, cross match for
rapid blood transfusion.

C. Calcium Electrolyte, Ca++ Hypocalcemia is found in almost all
cases of DHF but asymptomatic. Ca
supplement in more severe/
complicated cases is indicated. The
dosage is 1 ml/kg dilute to 2 times IV
push slowly, maximum dose 10 ml of
Ca gluconate.

S- Blood sugar. Serum sugar (Dextrostix) Most severe DHF cases have poor
appetite together with vomiting.
Those with impaired liver function
may have hypoglycemia. Some cases
may have hyperglycemia.

National guideline for clinical management of Dengue syndrome-2018,DGHS,GOB
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Diagram of IV fluid rate in DSS (compensated
shock)

Rate of IV Fluid in
Dengue Shock Syndrome

10- 5 mi/kg/hr (300-500 ml/hr)

5 mi/kg/hr (100-120 mli/hr)

3 ml/kg/hr (80-100 ml/hr)
I/kg/hir (40-80 m|

lHours after shock

National guideline for clinical management of
Dengue syndrome-2018,DGHS,GOB

C @ pato on Dengue Managemen



IV FLUID THERAPY for Compensated Shock

Compensated shock

high Hct (>20% rise from baseline)

Pulse pressure <20 mmHg, hypotension (SBP <30 mmHg), ‘

[ Initiate IV therapy 10-20 mUkg/h crysialloid solution for 1 h |

*Improvement in VS & Het

Start [V therapy by crystalloid

suceessively reducing me Tlow frum

10 kg or L2 to £ mUko™ (o
4 hand 3-1.5 mukg/h Tor 2

Hct rises or is >45%

colleid/crystalloid
10-20 mlikg aver 1 h

Further improvement in VS |«

No improvement

Check Hct

Suspedt bleeding

Blood transfusion (10 mLikg whole blaod)/
(5 mlkg packed RBC)

Refractory
hypotension

Di IV after 2448 1 {

Improvernent in VS | [No improvement in VS |

Crystalloi: Normal saline. ringer lactate.
Colloid: Dextran 40/degraded gelatine polymer (polygeling)
FABCS = Acidos's, Bleeding. Calcium (Na** & K*), Sugar.

“Improvement: Ht falls. pulse rate and blood pressure stable, urine outpidt rises

**No improvement: Het or pulse rate rises, pulse pressure falls below 20 mmHg, urine output falls
+ Unstable vital signs: Urine output falls, signs of shack.

« In cases of acidosis, hyperosmolar or Ringer's lactate solution should net be used

+ Serial piatelet and Het determinations: Drop in piatelets and rise in Het are essential for early di
+ Cases of DHF should be observed every hour for vital signs and urine output

maintenance fluid according 1o
Holiday-Segar formula

IV inotropes with crystalloid ‘

iagnosis of DHF.

I, -

Update on Dengue Manag
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Flow diagram for profound shock
(decomnensated shock)

Profound shock
Signs of shock, hypotension (BP undetectable), high Het (+20% rise from baseline]

Immediate rapid volume replacement give 10-20 mLkg
erystalloid soluton as rapid bolus over 15-30 min

I
¥
[Cimprovamentin V5 & i |

Repeat 10-20 mUkg crystalloidicolloid”
second bolus over 15-20 mins

Start IV therapy by crystalloid
successively reducng the fow from 10 1o v ¥ ry )
& mUkgh for 2 h, € 0 3 mLkgh for 24 h =

nfrah bio drlhoh mprovementin | [t rves r 4% | |

[ A
Further improvement in /S

Discontinue IV after 24-48 h

Suspected bleeding

Blood transfusion (10 mLikg whole
blood)/ (5 mLkg packed REC)

Refractory hypotension
Laok for ABCS

No improvement in VS

1V colloid/crystalloid
10-20 miskg aver 1h

No improvement

| Improvement in VS

«Crystalioid: Nomal saiine, ringer lactate.

+Colioid: Dextran d0idegraed gelatine polymer (polygeline)

+ABCS = Acidosis, Bleeding, Galcium (Na™ & K*), Sugar.

Notes:

*Improvement: Het falls, pulse rate and blood pressure stable, urine output rises.

** No improvement: Het or puise rate rises, puise pressure falls bellow 20 mmHg, urine output falls

*Unstable vital signs: Urine output falls, signs of shack —

+In case of acidosis, hyperosmolar or Ringer's lactate solution should not be used v ‘tﬂﬂ"ﬂpﬁﬂw‘g‘ Wstg”ﬂ‘d'

. i maintenance fid according to
Serial platelet and Het determinations: Drop in platelets and rise in Het are essential for early diagnosis of DHF. Hohdwgéwmmbg WHO guideline, SEARO,2014

«Cases of DHF should be observed every hour for vial signs and une output

@ Update on Dengue M




Assessment in shock case-7 things

Parameters

Stable Condition

Compensated Shock

Hypotensive Shock

Sensorium

Clear and lucid

Clear and lucid (shock
can be missed if you

Change of mental
status (restless and

do not touch the combative)
patient)
Capillary refill time Brisk (<2 sec) Prolonged (>2sec) Very prolonged.
mottled skin

Exiremities

Warm and pink

Cool peripheries

Cold and clammy

Peripheral pulse

Good volume

Weak and thready

Feeble or absent

Heart rate

Normal for age

Tachycardia

Severe tachycardia
with bradycardia in the
late shock.

Blood pressure

Narmal for age
Normal pulse
pressure for age

Normal systolic
pressure but rising
diastolic pressure.
Narrowing pulse

Narrowed pulse
pressure (<20 mmHg)
Hypotension (see
definition below)

pressure. Unrecordable BP
Postural hypotension Metabolic Acidosis,
Respiratory rate Normal for age Tachypnea Hyperpnea, Kussmaul

breathing

@ Updalo on Denguo Managemen!
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Flow diagram for the Management of Fluid Overload

Signs of fluid overload:
Puffy eyelids, very distended abdomen
Dyspnea/ Tachypnea
Positive lung signs: crepitation, wheezing, rhonchi

I
+Give Oxygen ¥
sInsert urinary catheter
«Check ABCS and correct
«Check Het
*NCPAP

,—J«—l

Reabsorption phase
(High + wide pulse pressure)
>36hrs after shock/ >60hrs after
onset of leakage

Critical/ early convalescence phase
Shock or signs of fluid overload

|

|

Discontinue IV fluid/KVO
Furosemide 1mg/kg/dose IV
(40mg in adults)

Dextran 40 rate 10mi/kg/hr
(in adults 500mi/hr)
Furosemide 1mg/kg/dose iv (in
adults 40mg) given midway of
Dextran

v v
Het <10 points Het 1>10 points.
or below baseline
improved |
good urine output,>1ml/kg/hr(>S0ml/hr/adult) 4 FWB 10mi/kg (OR
1 unit in adults)
Siripen Kalayanarroj et al. 2014.Clinical
practice guideline of DF/DHF Not improved
of ; . +Stop iv fluid and follow up vital signs

+amount of urine output
o ot ot overou s Check ABCS asin,consider
Pocketbook of Dengue cases mechanical ventilation
management Pleural and/or peritoneal tapping
2019, DGHS.GOB Plan for dialysis
(Peritoneal/Hemodialysis)

With no urine oitpul, still dyspnea/tachypnea
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Colloid(Dextran/Plasmasol) + furosemide (in the
middle or after 10-15 mins)

Plasma leakage :
Natural course in severe cases

e Shock Shock
* During critical period
* Not in reabsorption phase B s

* Furosemide depletes intravascular volume, (not deplete ascites
or pleural effusion)

Colloid(Dextran/Plasmasol) holds intravascular volume or
draws back ascites and pleural effusion

Siripen Kalayanarroj et al. 2014.Clinical practice guideline of DF/DHF management of economic community
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Indications for using Colloid [(10% Dextran-40 in
NSS)/Plasmasol/Human albumin]

* Signs of fluid overload

* Dyspnea, tachypnea, puffy eyelids, tense/distended
abdomen

* Positive lung signs: crepitation, rhonchi, wheezing

* Persistent high Hct, 25 - 30% hemoconcentration for > 4-8
hours.

Siripen Kalayanarroj et al. 2014.Clinical practice guideline of DF/DHF of economic
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How to give Colloid (Dextran — 40)

* Always give in a bolus dose.
— 10 ml/kg/hr in children at a time
— 500 ml/hrin adults at a time
— Dextran will bring down PCV by 10 points, but not below baseline PCV

* Hct before and immediately after
— If Hct drops > 10 points, indicates significant bleeding
— If Hct drops below baseline, indicates bleeding

*  Maximum dose.
— 30 ml/kg/24 hrs or 60 ml/kg/48 hours of leakage in children.
— 1500 ml/24 hrs or 3,000 ml/48 hours of leakage in adult
— Aware of sticky urine
— With this recommended dose, there are no kidney complications or involvement.

Siripen Kalayanarroj et al. 2014.Clinical practice guideline of DF/DHF of economic
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Indication of Blood transfusion (FWB,PRC) ‘

*Overt bleeding ( more than 10% or 6-8ml/kg)
«Significant drop of HCT < 40 ( < 45 for males) after fluid
resuscitation

*Hypotensive shock + low/normal HCT

*Persistent or worsening metabolic acidosis

*Refractory shock after fluid 40-60 ml/kg

P of Dengue cases 2019, DGHS.GOB
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Recovery signs and Discharge criteria

Absence of fever for at least 24

N EVEERERGESIEGEN  hours without the use of anti-fever
or internal bleeding.

Stable pulse, blood
pressure and breathing Normal temperature.

rate. therapy.

Return of appetite.
Visible clinical improvement.
Satisfactory urine output.

No vomiting, no

Return of appetite. ellemiE] e,

SEEERLLEREIIERES A minimum of 2-3 days have

elapsed after recovery from shock.

No respiratory distress from pleural

effusion and no ascites.
Convalescent confluent

petechiae rash or ¢ Platelet count of more than

itching, especially on
the extremities. 50 000/mm3.

Stable haematocrit at

baseline level.

C} “ National guideline for clinical management of

Dengue syndrome-2018,DGHS,GOB
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Randomized trials

* Three randomized, blinded studies have compared crystalloids
to colloids in the treatment of shock in dengue infection

* All conducted in Vietnam in pediatric population
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crystalloid or colloid?

Randomized trials
* Trial 1:

* 50 children

* Randomized to:
* —Crystalloid (25): 0.9% NS (12 pts), Ringer’s lactate (13 pts)
* —Colloid (25): Dextran 70 (12 pts), Gelafundin (13 pts)

* 500 mls of study fluid administered at 20 mL/kg for first hour then
10 mL/kg for subsequent hour

* Further infusion was given on open basis after resucitation

@ Updato on Dengue Managemen



Colloid restored cardiac index, blood pressure and normalized hematocrit more
rapidly than crystalloid
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Trial 2:

Acute Management of IDengue Shock Syndrome:
A Randomized IDouble-Blind Comparison

of 4 Intravenous Fluid Regimens

inn the First Hour

222 children

eRandomized to:

—Crystalloid (111): 0.9% NS (56 pts), Ringer’s lactate
(55 pts)

—Colloid (111): Dextran 70 (55 pts), Gelatin (56 pts)
*500 mls of study fluid administered at 20 mL/kg for
first hour then 10 mL/kg for subsequent hour
eFurther infusion of Ringer’s lactate was given on
open basis after

Ngo Thi Nhan,' Cao Xuan Thanh Phuong,'* Rachel Kneen,™ Bridget Wills,* Nguyen Van My,
Nguyen Thi Que Phuong,' Chu Van Thien,' Nguyen Thi Thuy Nga,' Julie A. Simpson,” Tom Solomon,™
Nicholas J. White,** and Jeremy Farrar'*
Dong Nai Paediatric Hospital, Bien Hoa, Dong Nai Province, "Wellcome Trust Clinical Research Unit, Centre for Tropical Diseases, Ho Chi Minh
City, Vietnam; and "Centre for Tropical Medicine, Nuffield Department of Medicine, University of Oxferd, Oxford, United Kingdom
Clinical Infectious Diseases  2001:32:204-13

@ " Updalo on Denguo Managemen!



Trial 2:
Primary and secondary end points

Primary end point: e Secondary end point:

e Pulse pressure recovery time (PPRT) =time e+ Dextran 70 group had maximum reduction in
from start of fluid therapy until pulse hematocrit at 1 hour
pressure >30mmHg + Dextran 70 required the least support with

* Difference in median PPRT between the 4 rescue fluids after the first hour

groups was small but reached significance

e Lactate Ringer’s group had longest recovery
time (11/55 children, 20% had PPRT>1h)

*PPRT recovery time >1h was significant
for pulse pressure <10 vs >10

eRinger’s lactate (Group C) had PPRT
recovery time >1h significantly more than

gelatin (Group B)
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Trial 3

The N EWVV E INGLAINID
JOURINAIL. of M EDICINE

Primary outcome:
erequirement for supplemental intervention with rescue
colloid at any time after the infusion of the study fluid.

Secondary outcome:

etime taken to achieve initial cardiovascular stability;
etime taken to achieve sustained cardiovascular stability;
ethe volumes of rescue colloid and total parenteral fluid
required,

ethe pattern of change in the hematocrit, and

ethe number of days in the hospital
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Randomization
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Group 1= moderate shock (pulse pressure > 10mmHg and </=20mmHg)
Group 2= severe shock (pulse pressure </= 10mmHg)

Group 1 compared dextran, starch and Ringer’s lactate

Group 2 compared dextran and starch only
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1 Hg - Outcome 5

* No difference in number of patients requiring rescue colloid,
volume of rescue colloid or length of hospital stay between
groups

* Hematocrit reduction was significantly greater in dextran
(25%) and starch (22%) compared to Ringer’s lactate (9%)

* Children receiving Ringer’s lactate took longer to achieve
initial cardiovascular stability than patients receiving
colloids. However, not sufficiently compromised to warrant
rescue colloids

» Time to final cardiovascular stability was not different
between crystalloid and colloids

* Risk of allergic type reactions higher with colloids, otherwise
fluid overload and bleeding were not significantly different
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In dengue shock syndrome have you used
corticosteroids before?

Zhang F, Kramer CY

THE COCHRANE
COLLABORATION®

A 2014 Cochrane meta-analysis examined 8 studies with
948patients for corticosteroid use compared to placebo in
dengue
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No significant effect on severe dengue manifestations (shock or
severe bleeding)

2 Severe dengue: dengue-related shock
Shashidhara 2013 30 3l

Not estimable
Tam 2012 (2) 875 338 —— 598% 1.35[038.480]
Tam 2012 (3) 575 u37 —a— 402% 123[025.606)

Subtotal (95% CI) 180 106 - 100.0 % 1.30 [ 0.48, 3.51 |

3 Severe dengus: severe blesding
Kularatne 2009 (4) o100 0/100

Mot estimable
Tam 2012 (5) 175 o3 — 330% 54006, 3652)
Tem 2012 (8) 375 137 e §70% 480161375 ]
Subtotal (95% CI) 250 175 B 100.0 % 1.50 [0.24,9.30]
0.005 0.1 | 10 200
Favours steroids Favours placebofcontral

complications.”
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No significant effect on thrombocytopenia or
bleeding

tut

100.0 % 0.88 [+

[N |
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No significant effect on ICU or hospital admission
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No significant effect on platelet count recovery

placebo or

corticostercids no steroids Weight
N Mean(3D) N Mean(SD) IV

3 ) —t— 84

3 0 ) L 3£
131 - 100.0% -0.88 |
Shashichara 2013 0 4420 31 s67(138 % 265 £
Kularatne 2003 9 471214 93 431 (203) — 4% 4
Subrtotal (95% CI) 124 - 100.0% 035

Heterogeneity: Chit = 644, d

41 (97) 3 795(35) * L 56% 44
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No significant effect on haematocrit change
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No significant increase in SAE/AEs

Analysis 2.5. Comparison 2 Steroids versus placebo/no steroids In patients with dengue at an ea
Outcome 5 Adverse events in dengue at an early stage.

ostersids for dengue infection
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Corticosteroids in DSS(2010)

A 2010 Cochrane meta-analysis examined 4 studies with 284 patients for
corticosteroid use compared to placebo in DSS

THE COCHRANE
COLLABORATION®

Analysis 1.2, Comparisen | Corticosteroids versus no corticastaroids or placebo, Gutcome 2 Blood
eransfusion.

L

1000 %6 108 [0.52, 2.24 ]
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Efficacy of lovw dose dexamethasone in severe
thrombocytopenia caused by dengue fever: a
placebo controlled study

Postgrad Med J 2009:85:525-529.

Table 1 Distribution of baseline data between the two groups
Characteristics D asane

t G ovval

31 MInhindawvwar

=RV

1ghe.’ "M M K Pathirage.

Gender., numbaer (%)

Male 71 (51) 67 (49) 0.54%
Female 29 (47) 33 (53)
Mean age (SD) (years) 32.4 (13.3) 33.6 (14.3) 0.56+
Mean (SD) days illness at enrolment 4.7 (1.5) 4.7 {1.6)
Mean (SD) hasmoglobin (a/dl) 13.6 (2.0) 13.3 (2.1) 0.3774
Total no in a group 100 100
=x% test it test,
i o

Table 2 Meoan (SD) parameters (secondary outcomes) of the two groups

Sianoutcome Day 1 ® Val Dav 2 B Value  Dav 3 b Valuo  Dav
0.6 (55  08s a0.4 (8.2) 025 388 (4.8 08z 39.z (a5 008
a7 75
0.6 (5.6) 39.5 (5.9) 38.9 (5.8) 37.2 (5.5)
a8 (z.a) 0.0z 528 087 66 (3.0) 049 700 8 075
Sz 2o (3 71 3.9 7.3 (3.00
61 43 28

=i b valuo caloulaind with Swdents © test,
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In summary

Senaka Raj et al .Cortic ids in the S M Rathnasiri Bandara et al. Management of Dengue and Post
treatment of dengue shock syndrome. Dengue Complication Syndrome: A Review. ACTA SCIENTIFIC
Infection and Drug Resistance 2014:7 137-143 MICROBIOLOGY (ISSN: 2581-3226) Volume 2 Issue 4 April 2019
10 studies with 1103 patients Highlights steroid protocol-hypothetical

S. M. Rathnasiri Bandara a, H. M. M. T. B. Herath. Effectiveness of corticosteroid
in the of denguee A ic review. Heliyon 4 (2018) e00816.doi: 10.1016/j.heliyon.2018.
E00816. This review includes thirteen studies enrolling 1293  children and adult participants

e There is currently no high-quality evidence supporting the
beneficial effects of corticosteroids for treatment of shock,
prevention of serious complications, or increasing platelet
counts.

* Non-randomized trials of corticosteroids given as rescue
medication for severe shock have shown possible benefit.

* The evidence base is small, and good-quality trials are
lacking.

* The need for well-designed and adequately powered
randomized controlled trials of corticosteroids for the
treatment of dengue shock.
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Planned RCT in Bangladesh: 2019-Onwards
A phase Il double blind Randomized controlled trial of Methylprednisolone
vs crystalloid (Normal Saline) in patient with decompensated dengue shock
syndrome with or without expanded dengue syndrome in Bangladesh.

* The controversy on the effects of corticosteroids in
dengue arises from the lack of good-quality trials and
the overemphasis of poor-quality evidence from early
studies.

* There is a definite need for an adequately powered
and carefully designed randomized controlled trial of
high-dose corticosteroids in the treatment of patients
with severe dengue shock syndrome

 Justification for such a trial is supported by the fact
that no major adverse effects have been
demonstrated with the administration of
corticosteroids in dengue
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Intravenous Immunoglobulins?

* Efran D Mannao et al. Lack of efficacy of high dose intravenous immunoglobulin
treatment for severe thrombocytopenia in pt with secondary dengue infection. Am J
Trop Med 77(6)2007.1135-138

* No difference in platelet recovery between IVIG (closed circle) and no IVIG (open
circle)
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Prophylactic Platelet Transfusion?

RiSl{ factors fOI‘ hemorrhage iI’l severe dengue

infections

Lucy Chai See Lum, MBBS, MRCP, EDIC, Adrian Yu Tetk Gob, JBBS, MMed, HRCP,
Patrick Wai Keong Chan, JBBS, HMed, MRCP, Abdel-Latcf Hohd El-Amin, JBBS, HPH, MPH (Epid),
and Sai Kit Lam, JiSc, PhD, FRCPath, FRCE, FASe  Journal of paediatrics may 2002

Tirble F. Clinical and laboratory data (univariate analysis) and outcome of severe hemorrhage in DSS

Group | Group 2
(significant hemorrhage) (no/mild hemorrhage)
=22 n=92" P value
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Prophylactic Platelet Transfusion?

e Retrospective cohort study

e 1973 patients admitted to a single hospital in Singapore fulfilled WHO
criteria for dengue fever and who had positive diagnostic laboratory tests

* 1666 patients had platelet nadir of >20 x 109/L (including 51 who had
bleeding and/ or received platelet transfusion) were excluded

* 256 patients with platelet < 20 x 109/L without any major bleeding were
studied

No significant trend between platelet count and incidence of clinical
bleeding

Of 256 patients with platelets <20x109/L, prophylactic platelet
transfusion was given to 188 patients

*No significant difference in bleeding, platelet recovery, hospital
length of stay between the two groups
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5 PLOS | 1ESEESTE S seases PLoS Negl Trop Dis. 2016 Mar 25;10(3):e0004576

RESEARCH ARTICLE
Potential Harm of Prophylactic Platelet
Transfusion in Adult Dengue Patients

Tau-Hong Les' *, Joshua G. X. Wong', Yee-Sin Lea', Tun-Linn Thein',
Ee-Lina Na'. Linds K. Les'. David C_ Lve'?

Retrospective non-randomised observational study

eDengue patients with platelet count < 20,000/mm3 without bleeding (except
petechiae) from January 2005 to December 2008

+788 patients included, 486 received prophylactic platelet transfusion
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Prophylactic platelet transfusion plus supportive care versus
supportive care alone in adults with dengue and
thrombocytopenia: amulticentre, open-label, randomised,
superiority trial

Dy, Sk Shf  Spd O, oy GLow, e MOR Vs
Limin Wi, inds Lo, gD, Adeeh mana L

Lancet. 2017 Apr 22;389(10079):1611-1618

cher$  Rovaalsans

In adult patients with dengue and
thrombocytopenia, prophylactic platelet
transfusion was not superior to
supportive care in preventing bleeding,
and might be associated with adverse
events.
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Caricapapaya leaf extract

IntJ Appl Basic Med Res. 2016 Oct-Dec; 6(4): 249-254. doi: 10.4103/2229-516X.192596 PMCID: PMC5108100. PMID: 27857891
Efficacy and safety of Carica papaya leaf extract in the dengue:

A systematic review and meta-analysis

Jaykaran Charan, Deepak Saxena,' Jagdish Prasad Goyal,? and Sandul Yasobant'

Total four trials enrolling 439 subjects were
included in the analysis. Of 439 subjects, data
of 377 subjects were available for analy5|s
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Efficacy of Carica papaya on platelet count (mean difference) for
all follow-ups
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Carica papaya extract in dengue: a systematic review and
metaanalysis. 2019.Rajapakse et al. BMC Complementary and Alternative
Medicine 56 ()0129:https://doi.org/10.1186/s12906-019-2678-2
Senaka Rajapakse* , Nipun Lakshitha de Silva, Praveen Weeratunga, Chaturaka

Rodrigo,Chathurani Sigera and Sumadhya Deepika Fernando

Nine studies (India-6, Pakistan-1, Indonesia-1,
Malaysia-1) met the inclusion criteria.

F] Favours Contol ~~ Favours CP Mean Difference Mean Difference
3 g B Mean  SD Total Mean SO Total Weight IV, Fixed, 9% CI Year 1V, Fxed, 95% CI
E B E i E 2 s, 2011 106 385 10 RI VA0 4K BIOR004750] 2011
g B E i ; Gowda 2015 309 3RS 14 060 W75 16 247 3023[15.69,6277) 015
E E % ] £ Achishek 2015 1989 8BS 30 070 W 30 SLIK 3918[22.80,5556) 2015
P
: ) i i ﬁ g Total 855 C) 3} 66 1000% 3545 [23.74,47.15)
== Heterogenety: Chi* = 123, dF =2 (= 0541 = 0%
|- 500l oW
sl Tesor ol et =593 <0000 Favows et Faurs 0
===
H%(%' C 3 Forest plot of three studies comparing mean difference of platelet count
EEaCIcS between fifth and first day between two groups
4] Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, §5% CI 1V, Fixed, 95% CI C. papaya leafs extract
Adarsh 2017 345098 S0 642 0.98 50 144% -2.97(-335,-259] -~ .
Gadhwal 2016 365 097 200 542 0.98 200 S82% -L77(-196,-158) improve the platelet count
Yunita 2012 348 06 40 538067 40 274% -L90[-218,-162) - The wider CI, the rise in
. ’
Total (35% C)) 20 290 1000% -198[-2.12, -183] +
Heterogenely. Chi' = 30.47, df = 2 (¢ < 0.00001). F = 93% —_*‘—'Z——s—;— platelet count may be .very
Testfor overaleffec 2= 2659 P < 0.00001) Favours P Favurs Kool less and may not be clinically

Forest plot of three studies comparing period of hospitalization between two groups Signiﬁca nt.

@ Updato on Dengue Manage



Summary of evidence

Table | Summary of evidence of benefit for available intervention
in dengue infection

Intervention Conclusion

Choice of RCTs show no benefit of colloids over

intravenous fluid crystalloids,'™'% although a trend towards benefit is
seen with colloids over crystalloids in severe cases

Rate of fluid MNo evidence available. regimens based on experience

infusion of centers treating large numbers of cases

Transfusion of Small RCT suggests that fresh frozen plasma may

blood products increase platelet counts?!

MNasal CTPAP RCT shows benefit in terms of improvement

of hypoxemia and reduction of the need for
wventilation in patients with dengue and acute
respiratory failure®?

Carbazochromse RCT shows no evidence of benefit, buc
sodium sulfonate underpowered?®
Corticosteroids Systematic review of RCTs shows no benefit, but

available RCT evidence is from studies
performed = 20 years ago:?%2° case series provide
limited evidence of possible benefit in severe dengue?®
Immunoglobulins Single RCT shows no benefit for
thrombocytopenia:®* no evidence available
for other manifestations®®
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Do’S
Administration of Paracetamol for high fever
and myalgia.

Clinical assessment of the haemodynamic
status before and after each fluid bolus

Give intravenous fluids for repeated

vomiting or a high rapidly rising haematocrit

Use the Appropriate isotonic intravenous
fluids for severe dengue in appropriate time
and dose

Avoid intramuscular injections

Tight Glycemic control

Give appropriate colloid, PRC or Fresh
Whole blood if indicated

Do Not

Send patients with non-severe dengue home
with no follow-up and inadequate
instructions

Administer of acetylsalicylic acid (aspirin) or
ibuprofen

Avoid clinical assessment of patient with
respect to fluid therapy

Administer of intravenous fluids to any
patient with mild dengue (those who can take
by mouth)

Give intramuscular injections to dengue
patients

avoid monitoring blood glucose

give excessive fluid, blood and blood
products

=
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Prevention

@ Updalo on Donguo Managemen!




C @ Upcato on Dengue Managemen

Update on vaccine

Chimera vaccine (CYC-TDV) e Attenuated vaccine
— Yellow fever & dengue — 6-8 cycles in DKC (Dog kidney
— Launched 2016 cells)

— Partial immunity
Risk of secondary infection

Serostatus affects the efficacy and safety
Seropositive case-75% efficacy(9-16 yrs)

Seronegative case- Severe dengue and
Hospitalization




Wolbachia Aedes

Cytoplasmic incompatibility

Carries Wolbachia

Resistant to infection
Blocks dengue transmission

8 Updato on Dengue Manage
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Changing World ? Changing Trend
Trust and Partnership
Epidemiology and the Spread of the Epidemic
The Genomic Revolution and Global Health

Open Access (of what?), Sharing (what?) Centres of Gravity
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