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MOSQUITO-BORNE DISEASES

Dengue fever worldwide prevalence (2013)

B The contour lines of the January and July isotherms indicate areas at risk, defined B Countries or areas
by the geographical limits of the nothern and southern hemispheres for year-round where dengue has
survival of Aedes aegypti, the principal mosquito vector of dengue viruses. been reported
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Dengue fever: White sands in red sea
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Dengue Fever Guidelines, WHO

bwlelelimes
for
Treatmest of
Dengue Fever/Dengue
Haemerragic Fever
10 Small Hospfals

World Health Organization

Regional Office for South-East Asia
New Delhi

DENGUE
GUIDELINES FOR DIAGNOSIS,
TREATMENT, PREVENTION AND CONTROL

Comprehensive Guidelines for
Prevention and Control of

Dengue and

New edition Dengue Haemorrhagic Fever

2009

Revised and expanded edition

(7@ World Health
W™ ¥ Organization

Organization




Tourniquet Test

“ Inflate blood pressure cuff to a point midway

* Positive test: 20 or more petechiae per 1 inch? (6.25

Pan American Health Organization: Dengue and Dengue Hemorrhagic Fever:
Guidelines for Prevention and Control. PAHO: Washington, D.C., 1994: 12.

* A positive tourniquet test is incorporated in
WHO clinical case definition of dengue
hemorrhagic fever, but the definition
differentiates poorly between dengue and
dengue hemorrhagic fever and is not very

specific.

- N Engl J Med 2005;353:924-32
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WHO Dengue Classiﬁcation1§§?

1. Fever 2-7 days £ e

2. Bleeding tendency
2 Positive tourniquet test or +/- 4
5 Spontaneous bleeding

3. Thrombocytopaenia
L < 100,000/mm? Ll

4. Plasma leakage
2 Pleural effusion /ascites

/hypoproteinaemia
1 2 20% increase in HCT from baseline




DHF/DSS %125 [K-f
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eBrazil - predominantly reported among adults
eOther countries in Americas and Southeast
\__Asia - children are the most affected subpopulation /
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12:30-13:30
13:30-15:30
12:30-13:30
12:00-13:00

08:00-09:00

08:00-09:00




BB Bt T Ry

EEIBLBHUPB(EE PRI RF
EELHRP AR RRIHPEEER P2 R
R E#on A MR HRK10/1-10/31 - A 3

R G TR E TATE D

Ol = QO DO




- ERA oS

6. PP S 15 £ oK
1. EF3% ﬂ;‘fﬁr?{ﬁ%{&g S IE’T—;JP;‘]%E%E
8. % 2 - }I%V' BED

LA

N

Ly (e O
el

Dengue
Fever

e 3T BB
BERBAS

PRI

R A KR




0.F0 ~ & ~ L~ A 5 g iy Wit
5w A o EEHEEER S
10. R {:9-% % PR S a2 B

e A B

i e 2 B

HARES

zm (W A
| pAEmE OeEesi
SERE

[




Traditional classification

Dengue virus infection

/
\ |

Asymptomatic Symptomatic

Undifferentiated Dengue hemorrhagic  Expanded dengue

Dengue fever

fever (DF) fever (DHF) syndrome/ isolated
(viral syndrome) | Plasma leakage organopathy
] I
Without  With unusual DHF Dengue shock
hemorrhage hemorrhage non-shock  syndrome
(DSS)

Comprehensive Guidelines for Prevention and Control of Dengue and Dengue Haemorrhagic Fever, 2011



WHO CLASSIFICATIONS
<\\ éfj;ﬁnwmmﬁiwi

1997

Dengue fever

Dengue hemorrhagic fever
Dengue shock syndrome

2009

7. Laboratory: Inerease in HCT concurrent

\‘@w World Hea'th D e n g u e feve r with rapid decrease in platelet count
N

¥ Organization _ . .
Dengue fever with warning signs

Severe dengue



Comparison of dengue classifications

Sensitivity
Financial burden

Distributﬁion of severity

Dengue fever

DF

Warning
sings

53%

Severe
dengue

ICU admission

Sensitivity | Specificity
DFS/DSS 39.0% 75.5%
Severe 92.1% 78.5%
dengue

Lancet. 2015 Jan 31;385(9966):453-65
J Microbiol Immunol Infect. 2013 Aug;46(4):271-81
PLoS Negl Trop Dis.2011 Nov;5(11):e1397
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High-risk patients for dengue
fever complications

infants and the elderly

obesity * Untreated, mortality can be 20%, appropriate
case management and intravenous rehydration can

pregnant women )
reduce mortality to <1%!

peptic ulcer disease
women who have menstruation or abnormal vaginal bleeding

haemolytic diseases, such as G-6PD deficiency, thalassemia and
other haemoglobinopathies,

congenital heart disease

chronic diseases such as diabetes mellitus, hypertension, asthma,
ischaemic heart disease, chronic renal failure, liver cirrhosis

patients on steroid or NSAID treatment



Patient assessment: four important steps

Step 1: History taking

Step 2: Clinical examination

Step 3: Investigations

Step 4: Diagnosis, phase of disease and
severity

WHO Clinical Dengue Management
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Revised WHO classification in 2009

Dengue T warning signs

4 A
4 )
GrA GrB \With
Without ] ]
warning signs
\_ y,
\_ )

Severe dengue

GrC

-

\_

NAECENJENUEREELETE
Severe hemorrhage

~N

Severe organ impairment

J

1 1

WHO DENGUE GUIDELINES FOR DIAGNOSIS, TREATMENT, PREVENTION AND CONTROL. 2009



Warning signs

Abdominal pain or tenderness
Persistent vomiting

Clinical fluid accumulation
Mucosal bleed

Lethargy, restlessness
Liver enlargement >2 cm

Increase in Hct with rapid decrease in platelet count

WHO DENGUE GUIDELINES FOR DIAGNOSIS, TREATMENT, PREVENTION AND CONTROL. 2009




Severe dengue

Severe plasma leakage

Shock (DSS)
Fluid accumulation with respiratory distress

Severe bleeding
As evaluated by clinician

Severe organ involvement

Liver: AST or ALT >=1000
CNS: Impaired consciousness
Heart and other organs

WHO DENGUE GUIDELINES FOR DIAGNOSIS, TREATMENT, PREVENTION AND CONTROL. 2009



CLINICAL COURSE &
LAB FINDING

Incubation period Febrile phase | Critical phase Recovery phase 7

| | o [1 f2 |3 |4 s e |7 s |9 |

7 EYS

Symptoms onset

Defervescence

Plasma leakage resolve

WHO dengue clinical management 2013



Days of illness:

Phases of dengue:
6 Key features:

1. Temperature

Potential
clinical issues

2. Oral intake
3. Urine output

Laboratory
changes

4. WBC
5. Platelet
6. HCT

Virology and Serology

Clinical Course of Dengue fever

1
Febrile

4 5
Critical

Dehydration

Capillary permeability

8 9 10
Recovery

Reabsorption
Fluid overload

Organ Impairment

Vg

Platelet

WHO Clinical Dengue Management

IgM/IgG




Summary of clinical problems during each phase

Febrile Phase
Dehydration High fever — Neurological disturbances

Contributing factors: 1. Hallucination
1. Poor oral intake from anorexia and nausea 2. Febrile seizures
2. Insensible fluid loss from high fever

Critical Phase
Plasma leakage — hypovolaemia and shock

Severe haemorrhage

Organ impairment to liver, kidneys and other organs

Recovery Phase

Hypervolaemia with fluid overload because of inappropriate fluid management

WHO Clinical Dengue Management



Management of dengue

Step 1: History taking
Step 2: Clinical examination: 5-in-1 magic touch
Step 3: Investigations

Step 4: Diagnosis with dengue phase and severity

Step 5: Management decision

Group B Group C

e Send home e Refer for in- e Require
hospital emergency
management treatment and

urgent referral

WHO Clinical Dengue Management
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WHO 2009 Classification

Dengue without Dengue with
warning signs Warning signs
(Group A) (Group B)
No warning sings and Warning signs
Tolerate oral fluid Pregnancy, infancy, old age,
Pass urine every 6 hours diabetes mellitus, renal failure

Living, alone, far from hospital

Home care In-hospital care

Severe dengue

(Group C)

Severe plasma leakage
Severe bleeding
Sever organ failure

Emergent treatment




Risk factors of severe disease

Secondary infection
Sequential infection
Interval between infection >50 year old

DENV-2 Persistent vomiting

Elderly >300 cells per ul of absolute

Chronic disease atypical lymphocyte

Diabetes mellitus Lactate level > 2 mmol/L
Hypertension

Chronic kidney disease

Hemolytic anemia

BMC Infect Dis. 2015 Oct 14;15(1):420

PLoS Negl Trop Dis. 2013 Sep 26;7(9):e2412 36
Handbook for clinical management of dengue, 2012 WHO



Group A

No clinical improvement
Warning signs

IE.

> 5 glasses

oot AZ

Handbook for clinical management of dengue, 2012 WHO



Tk FEA

Dengue symptoms B30 Moyt

High fever. Headache Muscle and joint pain Pain behind eves

Skin rashes, Vomiting Bleeding from mouth and nose

It’s about recovery and being well!




Outpatient management: Group A

Patients who are able to
“drink enough to pee enough”

Group A — Send home if
patient meets all of the
following . Give anticipatory guidance

Intake: Getting adequate before sending home

volume of oral fluids (see patient handout)

Output: Passing urine at least ‘ {
once every 4 to 6 hours '

Follow up daily

Does not have any warning . Do serial CBCs

signs
: _ . Identify warning signs
Has stable haematocrit and early

hemodynamic status

Does not have co-existing
conditions

WHO Clinical Dengue Management



5-7ml/kg

@ 1-2 hours

Group B 3-5 mi/ke
2 3@l/zl-:hours
Rapid fluid i

N

replacement Reducgradually

Stop within

Isotonic fluid 54-48 hours

Handbook for clinical management o f dengue, 2012 WH o]



Closely monitor

Vital signs

Perfusion
Urine output

Hematocrit

Oral intake



Pearls in clinical examination of dengue patients

The “5-in-1 maneuver” magic touch — CCTV-R
Hold the patient’s hand to evaluate peripheral perfusion.

Save life in 30 seconds by recognizing shock

2 3 4. 5,

Capillary Pulse
refill Temperature Nalre Pulse Rate

© WHO/Lucy Lum Chai See
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WHO Clinical Dengue Management



Outpatient Management: Group B

Group B
(any of following)

Has warning signs

Has co-existing condition:

Diabetes mellitus
Renal failure
Pregnancy

Infant

Elderly

Has social circumstances:
Living alone
Living far away without
a reliable means of
transport

. Admit for inpatient care

. Monitor hemodynamic status
frequently

. Use HCT to guide
interventions

. Use isotonic IV fluids
judiciously

. Correct metabolic acidosis,
electrolytes as needed

WHO Clinical Dengue Management



GROUP C

Severe plasma leakage
Severe hemorrhage
Severe organ impairment




Critical phase

Plasma leakage vs Hemorrhage

Warning Severe Dengue
) Collapse
signs dengue shock

Few hours Few hours Few minutes

Rapid prompt fluid therapy
24-48 hours

Handbook for clinical management of dengue, 2012 WHO



Group C _
Fluid therapy

Y
No Improvement

s
Hct

b
Bleeding?



Parameters to be monitored

Conscious state Arterial blood gas
Vital signs (?) Lactate
Peripheral perfusion  Organ function
Urine output Kidney

Liver

Coagulation

Handbook for clinical management of dengue, 2012 WHO
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Hemodynamic Assessment - Clinical Parameters

Parameters

f:::cmus 3a. Organ perfusion (brain)

/Capillary refill )
time

Extremities L . .
(color, temp) . 1. Peripheral perfusion

Peripheral
\ pulse volume |

/Heart rate
(HR)

Pulse pressure :
(PP) — 2. Cardiac output

Blood
\pressure (BP) /

Respiratory _ _ _ _
rate (RR) 4. Respiratory compensation for tissue hypoxia

Urine output 3b. Organ perfusion (kidney)

WHO Clinical Dengue Management



Hemodynamic Assessment

Parameters

Conscious
level

Capillary
refill time

Extremities

Peripheral
pulse volume

Heart rate
(HR)

Blood
pressure
(BP)

Pulse
pressure
(PP)

Respiratory
rate (RR)

Urine output

Stable
Circulation

Clear and lucid

Brisk (<2 sec)

Warm and pink

Good volume

Normal HR for age

Mormal BP for age

MNormal PP for age

MNormal RR for age

Compensated
shock

Clear and lucid

Prolonged (=2 sec)

Cool peripheries

Weak & thready

Tachycardia for age

Normal systolic
pressure, rising
diastolic pressure

Marrowing PP
Postural hypotension

"Quiet” tachypnea

Reducing trend

Hypotensive shock

Restless, combative

Very prolonged, mottled skin

Cold, clammy

Feeble or absent

Severe tachycardia or
bradycardia in late shock

Hypotension
Unrecordable BP

Narrowed pulse pressure
(<20 mmHaQg)

Kussmaul breathing

Oliguria or anuria

WHO Clinical Dengue Management



Summary of management of dengue

Group A Group B Group C
(all of following) (any of following) (any of following)

Getting adequate volume of  Has warning signs Severe plasma leakage with

oral fluids Has co-existing condition: shock and/or fluid

Passing urine at leastonce  Diabetes mellitus, renal fgsc”lrr';f”ﬂ:;gzs
every 4 to 6 hours failure, pregnant, infant or P Y

No warning signs elderly Severe bleeding

Has stable haematocrit and Has social circumstances: Severe organ impairment:
haemodynamic status Living alone or living far AST or ALT 1000 and/or

away without a reliable . ) ;
y impaired consciousness

Does not have co-existing means of transport

conditions

1. Give anticipatory 1. Admit for inpatient care  Requires emergency
guidance before sending treatment and urgent referral
home (see patient
handout)

Monitor hemodynamic
status frequently

Use HCT to guide

Follow up daily interventions

DOEHEY BHEE Use isotonic IV fluids
Identify warning signs judiciously

early Correct metabolic

acidosis, electrolytes as
needed

WHO Clinical Dengue Management



Timing to stop IV fluid therapy

Stable hemodynamics and perfusion

Symptoms resolve

Improving urine output
Low AIVC ’\
24—48 hours \ 74

Handbook for clinical management of dengue, 2012 WHO




About transfusion

Bleeding Whole blood or PRBC
PLT

Obstetrical deliveries
Prophylactic PLT

Surgeries

Handbook for clinical management of dengue, 2012 WHO



Blood products

Whole blood

PRBC

Platelet

SEnRESE

54



Prophylactic PLT transfusion or not in
patient with PLT<20000

Clinical outcome PLT No PLT P
transfusion  transfusion value
(n=188) (n=68)
Any bleeding 1 (0.5%) 2 (2.9%) 0.17
PLT increment the 7 (3.7%) 11 (16%) 0.26
next day

Time to PLT >50000 (day) 3 3 0.59
Length of hospital days (day) 6 5 0.09
Death 1 (0.5%) 0) 1.00

Clin Infect Dis. 2009 May 1;48(9):1262-5. doi: 10.1086/597773



TREATMENT OF
HEMORRHAGIC COMPLICATIONS

Prophylactic PLT transfusion
Hemodynamically stable patients

No evidence!



Prophylactic transfusion of PLT

Anticipation of severe bleeding
Obstetrical deliveries
Surgeries

YP, HUANG Handbook for clinical management of dengue, 2012 WHO 57



Transfusion in dengue fever

Bleeding

Do not wait for drop of Hematocrit

EGD endoscopy

Fresh PRBC 5-10ml/kg
Fresh whole blood 10-20ml/kg

Handbook for clinical management of dengue, 2012 WHO
Am J Trop Med Hyg. 2005 Aug;73(2):441-4
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Take Home Message
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 Comprehensive guidelines for prevention and
control of dengue and dengue hemorrhagic
fever revised and expanded edition, WHO 2011

* Dengue - guidelines for diagnosis, treatment,
prevention and control WHO 2009
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