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Management of Dengue in Children (July, 2022) 

 

1. INTRODUCTION 

Dengue is a febrile illness caused by infection with one of four dengue viruses (DENV) 

transmitted by Aedes aegypti or Aedes albopictus mosquitoes during the taking of a blood 

meal. Infection may be asymptomatic or present with a broad range of clinical 

manifestations including a mild febrile illness to a life-threatening shock syndrome.  

 

Dengue Fever — DF is an acute febrile illness defined by the presence of fever and two or 

more of the following but not meeting the case definition of dengue hemorrhagic fever.  

• Headache 

• Retro-orbital or ocular pain 

• Myalgia and/or bone pain 

• Arthralgia 

• Rash 

• Hemorrhagic manifestations (eg, positive tourniquet test, petechiae, purpura/ 

ecchymosis, epistaxis, gum bleeding, blood in emesis, urine, or stool, or vaginal 

bleeding) 

• Leucopenia 

 

Dengue Hemorrhagic Fever — DHF is also characterized by fever, thrombocytopenia, and 

hemorrhagic manifestations (all of which may also occur in the setting of DF) 

The cardinal feature of DHF is plasma leakage due to increased vascular permeability as 

evidenced by hemoconcentration (≥20 percent rise in hematocrit above baseline), pleural 

effusion, or ascites.  
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DHF diagnosis requires all of the following be present: 

❖ Fever or history of acute fever lasting 2 to 7 days, occasionally biphasic 

❖ Hemorrhagic tendencies evidenced by at least one of the followings: 

• A positive tourniquet test – The tourniquet test is performed by inflating a blood 

pressure cuff on the upper arm to a point midway between the systolic and 

diastolic pressures for 5 minutes. A test is considered positive when 10 or more 

petechiae per 2.5 cm (1 inch) square are observed. The test may be negative or 

mildly positive during the phase of profound shock. 

  

 

 

 

 

 

 

 

Figure 1. Hess test 

 

• Petechiae, ecchymoses, or purpura. 

• Bleeding from the mucosa, gastrointestinal tract, injection sites, or other 

locations. 

• Hematemesis or melena. 
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❖ Thrombocytopenia (100,000 cells per mm3 or less) – This number represents a 

direct count using a phase-contrast microscope (normal is 200,000 to 500,000 per 

mm3). 

❖ Evidence of plasma leakage due to increased vascular permeability manifested by at 

least one of the following: 

− A rise in the hematocrit equal to or greater than 20 percent above average 

for age, sex, and population. 

− A drop in the hematocrit following volume-replacement treatment equal 

to or greater than 20 percent of baseline. 

− Signs of plasma leakage such as pleural effusion, ascites, and 

hypoproteinemia. 

 

Dengue Shock Syndrome — DSS consists of DHF with marked plasma leakage that leads to 

circulatory collapse (shock) as evidenced by narrowing pulse pressure or hypotension. 

For a diagnosis of DSS, all of the above four criteria for DHF must be present plus evidence 

of circulatory failure manifested by: 

• Rapid and weak pulse 

• Narrow pulse pressure (20 mmHg or less) or Hypotension for age  

• Cold, clammy skin and restlessness.   
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Clinical course of dengue illness is shown in figure 2. 

• Febrile phase 

• Critical phase 

• Recovery phase 

 

Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 

Figure 2. The Course of Dengue Illness 
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Table 1. Medical complications seen in the febrile, critical and recovery phases of dengue 

1 Febrile phase Dehydration: high fever may cause neurological 

disturbances and febrile seizures in young children 

2 Critical phase Shock from plasma leakage: severe haemorrhage: organ 

impairment 

3 Recovery phase Hypervolaemia (only if intravenous fluid therapy has been 

excessive and/or has extended into this period) and acute 

pulmonary oedema 
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2. CLASSIFICATION OF DENGUE SEVERITY 

The World Health Organization ( WHO) introduced a revised classification scheme consisting 

of the following categories: 

• Dengue without warning signs 

• Dengue with warning signs 

• Severe dengue 

Dengue without warning signs — A presumptive diagnosis of dengue infection may be made 

in the setting of residence in or travel to an endemic area plus fever and two of the 

followings.  

• Nausea/vomiting 

• Rash 

• Headache, eye pain, muscle ache, or joint pain 

• Leucopenia 

• Positive tourniquet test 

Dengue with warning signs — Dengue with warning signs of severe infection includes dengue 

infection as defined above in addition to any of the followings: 

• Intense and continuous abdominal pain or tenderness 

• Persistent vomiting (3 or more episodes in one hour or 4 in six hours) 

• Clinical fluid accumulation (ascites, pleural effusion) 

• Mucosal bleeding 

• Lethargy or restlessness 

• Hepatomegaly >2 cm 

• Increase in hematocrit concurrent with rapid decrease in platelet count 
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Severe dengue — Severe dengue infection includes dengue infection with at least one of 

the followings  

❖ Severe plasma leakage leading to: 

• Shock 

• Fluid accumulation with respiratory distress 

❖ Severe bleeding (as evaluated by clinician) 

❖ Severe organ involvement: 

• Aspartate aminotransferase (AST) or alanine aminotransferase (ALT) ≥1000 units/L 

• Impaired consciousness 

• Organ failure: Myocarditis, Hepatitis, Encephalitis,  

    

 

 

 

 

 

 

 

 

 

 

      Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 

     Pan American Health Organization Dengue: guidelines for patient care in the Region of the Americas. Washington, 

D.C.: Modified dengue severity classification, PAHO/WHO (2016) 

Figure 3. Dengue case classification by severity 
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3. LABORATORY TESTING 

Laboratory diangnosis of DENV infection is established  

- directly by detection of viral component in serum or 

- indirectly by serology 

The sensitivity of each approach depends on the duration of the patient's illness as well as 

when in the course of illness, the patient presents for evaluation.  

Detection of viral nucleic acid or viral antigen has high specificity but is more labor intensive 

and costly.  

Serology has lower specificity but is more accessible and less costly. 

During the first week of illness, the diagnosis of DENV infection may be established via 

detection of viral nucleic acid in serum by means of reverse-transcriptase polymerase chain 

reaction assay (typically positive during the first five days of illness) or via detection of viral 

antigen nonstructural protein 1 (NS1; typically positive during the first seven days of illness).  

In primary infection, the sensitivity of NS1 detection can exceed 90 percent, and antigenemia 

may persist for several days after resolution of fever. 

In secondary infection, the sensitivity of NS1 detection is lower (60 to 80 percent). 

Immunoglobulin (Ig)M can be detected as early as four days after the onset of illness by 

lateral flow immunoassay or IgM antibody capture enzyme-linked immunosorbent assay. 

The likelihood of IgG detection depends on whether the infection is primary or secondary. 

Primary dengue infection is characterized by a slow and low titer antibody response; IgG is 

detectable at low titer beginning seven days after onset of illness and increases slowly. 

Secondary dengue infection is characterized by a rapid rise in antibody titer beginning four 

days after onset of illness, with broad cross-reactivity. 
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 Figure 4. Dengue antibody response in primary and secondary infection 

 

 

 

 

 

 

9 



 

 
 

Management of Dengue in Children (July, 2022) 

 

Table 2. Recommended diagnostic tool according to laboratory service level 

  Primary health- 

care centres 

District health 

centres 

Reference 

centres 

Virus isolation    Yes 

Genome detection    Yes 

NS1 Ag detection 
Rapid tests Yes Yes Yes 

ELISA  Yes Yes 

IgM detection 
Rapid tests Yes Yes Yes 

ELISA  Yes Yes 

IgG detection 

ELISA   Yes 

IHA   Yes 

Neutralization assay   Yes 

ELISA = enzyme-linked immunosorbent assay; IgG = immunoglobulin G; IgM = immunoglobulin M; IHA = 

indirect haemagglutination; NS1 Ag = non-structural protein 1 antigen 

Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 

Table 3. Confirmed and Probable Dengue Diagnosis, Interpreptation of Results and Sample 

Charactreistics 

Laboratory diagnosis Method Interpretation 

Confirmed dengue infection 

Virus isolation Virus isolated 

Genome detection Positive RT-qPCR  

Antigen detection Positive NS1 Ag 

IgM From negative IgM to positive IgM in 

paired sera 

IgG From negative IgG to positive IgG in 

paired sera 

Probable dengue infection 
IgM Positive IgM 

IgG Positive IgG 

Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva: WHO; 2012 
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4. STEPWISE APPROACH TO THE MANAGEMENT OF DENGUE PATIENTS 

Table 4. A stepwise approach to the management of dengue 

Step I – Overall assessment 

I.1  History, including symptoms, past medical and family history 

I.2 Physical examination, including full physical and mental assessment 

I.3 Investigation, including routine laboratory tests and dengue-specific laboratory 

tests 

Step II – Diagnosis, assessment of disease phase and severity 

Step III – Management 

III.1  Disease notification 

III.2  Management decisions. Depending on the clinical manifestations and other 

circumstances, patients may (1):  

- be sent home (Group A)  

- be referred for in-hospital management (Group B) 

- require emergency treatment and urgent referral (Group C) 

 

Step I – Overall assessment  

 

History should include: 

• date of onset of fever/illness;  

• quantity of oral fluid intake;  

• diarrhoea;  

• urine output (frequency, volume and time of last voiding); 

• assessment of warning signs; 

• change in mental state/seizure/dizziness/vertigo/lipothymia; 
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• other important relevant history, such as family or neighbourhood dengue, recent travel 

to dengue-endemic areas (14 previous days); 

• Travelling to malaria endemic area; 

• co-existing conditions (e.g. infancy, pregnancy, obesity, diabetes mellitus, hypertension, 

haemolytic anaemia & others). 

 

The physical examination should include: 

• assessment of mental state;  

• assessment of hydration status;  

• assessment of haemodynamic status  

• checking for quiet tachypnoea/acidotic breathing/pleural effusion;  

• checking for abdominal tenderness/hepatomegaly/ascites;  

• examination for rash and bleeding manifestations;  

• tourniquet test (repeat if previously negative or if there is no bleeding manifestation). 

 

Investigations 

• Full blood count should be done at the first visit (it may be normal); and this should be 

repeated daily until the critical phase is over.  

• Haematocrit in the early febrile phase could be used as the patient’s own baseline. 

Decreasing white blood cell and platelet counts make the diagnosis of dengue very likely.  

• Leucopenia usually precedes the onset of the critical phase and has been associated with 

severe disease.  

• A rapid decrease in platelet count, concomitant with a rising haematocrit compared to 

the baseline, is suggestive of progress to the plasma leakage/critical phase of the disease.  
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These changes are usually preceded by Leucopenia (≤ 5000 cells/mm3). In the absence 

of the patient’s baseline, age-specific population haematocrit levels (see Annex 9) could 

be used as a surrogate during the critical phase.   

• Dengue-specific laboratory tests should be performed to confirm the diagnosis. However, 

it is not necessary for the acute management of patients, except in cases with unusual 

manifestations.  

• Laboratory diagnosis of dengue is made by detecting the virus and/or any of its 

components (infective virus, virus genome, dengue antigen) or by investigating the 

serological responses present after infection (specifically IgM and IgG levels) 

• Additional tests should be considered in patients with co-morbidities and severe disease 

as indicated.  

- tests of liver function Test 

- Blood glucose 

- serum calcium and electrolytes  

- urea and creatinine  

- bicarbonate or lactate  

- Coagulation profile 

- electrocardiogram (ECG) if indicated 

- Urinalysis  

- any other test if indicated 

Step II – Diagnosis, assessment of disease phase and severity   

On the basis of evaluations of the history, physical examination and/or full blood count and 

haematocrit, clinicians should determine  

o whether the disease is dengue 
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o which phase it is in (febrile, critical or recovery) 

o whether there are warning signs, the hydration and haemodynamic state of the patient, 

and  

o whether the patient requires admission 

 

Indication for hospital admission 

o age < 12 months 

o presence of warning signs 

o features of severe dengue 

o presence of co-morbidities (obesity, haemolytic anaemias, etc.) 

o social factors (eg. difficulty for outpatient monitoring) 

 

Step III – Disease notification and management decision (Groups A–C)  

Disease notification  

In dengue-endemic countries, cases of suspected, probable and confirmed dengue should 

be notified early so that appropriate public-health measures can be initiated.  

Laboratory confirmation is not necessary before notification, but it should be obtained.  

Management decisions   

Depending on the clinical manifestations and other circumstances, patients may either  

- be sent home (Group A); 

- be referred for in-hospital management (Group B); or  

- require emergency treatment and urgent referral (Group C).  
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Group A – Patients who may be treated at home  

• Are able to tolerate adequate volumes of oral fluids  

• Pass urine at least once every six hours  

• Do not have any of the warning signs  

• Do not have any of co-existing conditions  

 

What should be done?  

• Adequate bed rest  

• Adequate fluid intake (> 5 glasses for an average-sized adult, or accordingly in children) 

- e.g. milk, fruit juice (caution with diabetes patient), oral rehydration solution (ORS) or 

barley/rice water/coconut water. Note: Plain water alone may cause electrolyte 

imbalance   

• Take paracetamol (10 mg/kg/dose, not more than 3 to 4 times in 24 hours)  

• Tepid sponging  

• Look for mosquito breeding places in and around the home and eliminate them  

 

What should be avoided?  

• Do not take acetylsalicylic acid (aspirin), mefenemic acid (ponstan), ibuprofen or other 

NSAIDs or steroids. If you are already taking these medications please consult your 

doctor  

• Antibiotics are not necessary  
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If any of following is observed, the patient should be immediately taken to the nearest 

hospital; these are warning signs for danger:  

• Bleeding:  

− red spots or patches on the skin   

− bleeding from nose or gums   

− vomiting blood  

− black-coloured stools  

− heavy menstruation/vaginal bleeding  

• Frequent vomiting or not able to drink  

• Severe abdominal pain 

• Drowsiness, mental confusion or seizures  

• Pale, cold or clammy hands and feet  

• Difficulty in breathing  

• Postural dizziness  

• No urine output for 4–6 hours 

 

Group B – Patients who require in-hospital management  

• Patients with warning signs 

• Those with co-existing conditions that may make dengue or its management more 

complicated (infancy, obesity, diabetes mellitus, renal failure, chronic haemolytic 

diseases) 

• Those living far from a health facility without reliable means of transport 
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Action plan for dengue patients with warning signs (during critical phase, NON-SHOCK 

PATIENT) 

• Obtain a reference haematocrit before fluid therapy 

• IV Fluids:  

o Type: Isotonic solutions such as 0.9% Saline, Ringer’s lactate, or Hartmann’s 

solution  

o Infusion rate: Start with appropriate rate (may be 5-7 ml/kg/hr)  

o Duration depends on the response to initial rate by means of monitoring vital 

signs, urine output and HCT 

• Monitoring  

o Vital signs and peripheral perfusion (1-4 hourly until the patient is out of the 

critical   phase)  

o Urine output (4-6 hourly) (to maintain once per every 4-6 hour i.e. 0.5-1 ml/kg/hr)  

o Haematocrit (before and after fluid replacement, then 6-12 hourly)  

o Blood glucose,and other organ-functions tests as indicated  

• After first hour of initial fluid replacement, adjust the rate may be either of the 

following rate  

o 1.5 ml/kg/hr  

o 2-3 ml/kg/hr  

o 3-5 ml/kg/hr 

o 5-7 ml/kg/hr  

• If clinical condition stable, urine output 0.5-1 ml/kg/hr for 4 hours and stable or 

minimally rise Hct → same fluid rate (Note: Not changed after every hour)  
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• If clinically deteriorate, urine output <0.5 ml/kg/hr and rapid rise in Hct from baseline 

→ step up fluid rate  

• If clinically stable, urine output >1ml/kg/hr for 4 hours and stable Hct → step down 

fluid rate  

• If patient goes into shock → algorithm for shock 

 

Action plan for DHF patient with co-existing conditions without warning signs (NON-

SHOCK PATIENT)  

• Encourage oral fluid  

• If oral intake is not adequate for maintenance fluid, add IV fluid to reach maintenance

 level in critical phase (oral+ IV = maintenance) 

• Monitoring–Same as above as in dengue with warning signs  

• Adjust fluid (oral + IV)–Same as above as in dengue with warning signs 

 

For infant dengue–Use isotonic fluid during critical phase except in infants <6 months in 

whom ½ Strength Saline is to be used  

 

For obese patient– Use ideal body weight (IBW) for maintenance fluid management (see 

Annex) 

Group C – Patients who Require Emergency Treatment for Severe Dengue 

• Fluid resuscitation will depend on whether the patient is having  

- Compensated shock   OR   

- Hypotensive shock  

• The differences of the two clinical conditions are shown in Table 
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Table 5.  Haemodynamic assessment: continuum of haemodynamic changes 

Parameters Stable circulation Compensated shock Hypotensive shock 

Conscious level Clear and lucid Clear and lucid (shock can 

be missed if you do not 

touch the patient) 

Change of mental state 

(restless, combative) 

Capillary refill 

time 

Brisk (< 2 sec) Prolonged (> 2 sec) Very prolonged, mottled 

skin 

Extremities Warm and pink 

extremities 

Cool peripheries Cold, clammy 

extremities 

Peripheral pulse 

volume 

Good volume Weak and thready Feeble or absent 

Heart rate Normal for age Tachycardia Severe tachycardia with 

bradycardia in late 

shock 

BP Normal for age 

Normal pulse 

pressure for age 

Normal systolic pressure 

but rising diastolic 

pressure 

Narrowing pulse pressure 

(͟< 20 mmHg in children)  

Postural hypotension 

Hypotension (see 

definition below)  

Unrecordable BP 

Respiratory rate 

(RR)  

Normal for age  Quiet tachypnoea Metabolic acidosis/ 

hyperpnoea, Kussmaul’s 

breathing 

Urine output Normal  Reducing trend Oliguria/anurai 

Definition of Hypotension  

• Systolic blood pressure of <90mmHg or mean arterial pressure < 70 mmHg in adults 

or Systolic blood pressure decrease of >40 mmHg or < 2 SD below normal for age  

• In children up to 10 years of age, the 5th centile for systolic blood pressure can be 

determined by the formula 70+ (age in years x 2) mmHg 
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Narrow pulse pressure, 20 mmHg alone is seen in many normal children. Therefore, other 

criterion + pulse pressure <20 mmHg must be fulfilled for diagnosis of compensated 

shock 

Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 

Pan American Health Organization Dengue: guidelines for patient care in the Region of the Americas. Washington, 

D.C.: Modified dengue severity classification, PAHO/WHO (2016) 

 

Treatment of compensated shock 

The action plan for treating patients with compensated shock is as follows (see algorithms) 

• Obtain a reference haematocrit before starting intravenous fluid therapy.  

• Start intravenous fluid resuscitation with isotonic crystalloid solutions at 10−20 

ml/kg/hour over one hour in infants and children. Then reassess the patient’s condition 

(vital signs, capillary refill time, haematocrit, urine output).  

• If the condition in the infant or child improves, intravenous fluids should be reduced to 

10 ml/kg/hour for 1−2 hours; then to 7 ml/kg/hour for 2 hours; 5 ml/kg/hour for 4 hours 

and then to 3 ml/kg/hour, which can be maintained for up to 24−48 hours. Consider 

reducing intravenous fluid earlier if oral fluid intake improves. The total duration of 

intravenous fluid therapy should not exceed 48 hours.  

• If vital signs are still unstable (i.e. shock persists), check the haematocrit after the first 

bolus.   

• If the haematocrit increases or is still high, change to colloid solution at 10−20 ml/kg/hour.  

• After the initial dose, reduce the rate to 10 ml/kg/hour for 1 hour, then reduce to 7 

ml/kg/hour. 

• As mentioned above, change to crystalloid when the patient's condition improves.   
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• If the haematocrit decreases compared to the initial reference haematocrit (especially if 

the repeat haematocrit is below the baseline, for example < 35−40%), and the patient still 

has unstable vital signs, this may indicate bleeding. 

• Look for severe bleeding. Cross-match fresh whole blood or fresh packed red cells and 

transfuse if there is severe overt bleeding. 

• If there is no bleeding, give a bolus of 10−20 ml/kg of colloid over 1 hour, repeat clinical 

assessment and determine the haematocrit level. 

A senior staff member should carry out a review to consider blood transfusion. 

Further boluses of crystalloid or colloidal solutions may need to be given during the next 

24−48 hours. 
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Algorithm for fluid management of compensated shock – infants and children 

   

                                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adapted: 

1. World Health Organization. Handbook of Clinical Management of Dengue. Geneva: WHO; 2012 

2. Ministry of Health Malaysia. Paediatric Protocol for Malaysian Hospitals. Putrajaya: MoH; 2019 

Figure 5. Algorithm for fluid management of compensated shock – infants and children 

COMPENSATED 

SHOCK 

 
• Stabilise airway, breathing and circulation 

• Give high flow oxygen 

• Secure intravenous (IV) / intraosseous access within 5 mins 

• Obtain reference haematocrit (HCT) and blood for cross match  

• Commence Normal Saline/Hartmann’s solution/Ringer’s Lactate at 10 – 20 ml/kg over an hour 
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IMPROVEMENT* 
No 

HCT ↓ 

Colloid 10-20 

ml/kg/hr  

Evaluate to 

consider bold 

transfusion if no 

clinical 

improvement 

Urgent 

blood 

transfusion 

No Yes 
IMPROVEMENT* 

Yes 

No 

Reduce IV crystalloids 

7-10 ml/kg/hr for 1-2 hours 

Yes 

Check  

HCT 

Severe overt 

Bleed 

Crystalloid (2nd bolus) or 

colloid  

10-20 ml/kg/hr for 1 hour 

HCT ↑  

or high 
IV crystalloid, reduce gradually 

10 ml/kg/hr for 1-2 hours 

7 ml/kg/hr for 2 hours 

5 ml/kg/hr for 4 hours 

3 ml/kg/hr  

 

As clinical improvement is 

noted, reduced fluids 

accordingly 

Further boluses may be 

needed for the next 24-48 

hours 

Stop IV fluids at 48 hours 

^Colloid is preferable if the patient has already received previous boluses of crystalloid 

*Reassess the patient’s clinical condition, vital signs, pulse volume, capillary refill time and temperature of 

extremities. IV = Intravenous, HCT = haematocrit; ↑ = increased; ↓ = decreased 
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Treatment of profound shock (hypotensive; undetectable pulse and blood pressure)  

• All patients (infants, children) with hypotensive shock should be managed more 

vigorously.  

• The action plan for treating patients with hypotensive shock is outlined below (also 

see... fig.).  

• Initiate intravenous fluid resuscitation with crystalloid or colloid solution at 20 ml/kg 

as a bolus given over 15−30 minutes to bring the patient out of shock as quickly as 

possible. 

• The intra-osseous route should be attempted if peripheral venous access cannot be 

obtained.  

 If the patient’s condition improves:  

o Give colloid infusion of 10 ml/kg/hour for 1 hour and then continue with crystalloid 

10 ml/kg/hour for 1 hour, then to 7.5 ml/kg/hour for 2 hours, to 5 ml/kg/hour for 4 

hours and to 3 ml/kg/hour, which can be maintained for up to 24–48 hours.  

o Consider reducing intravenous fluid earlier if oral fluid intake and urine output 

improve. 

The total duration of intravenous fluid therapy should not exceed 48 hours. 

If vital signs are still unstable (i.e. shock persists), review the haematocrit obtained before 

the first bolus.    

o If the haematocrit was normal or low (< 30–35% in infants, < 35–40% in children, 

this may indicate bleeding.  

− Look for severe bleeding.  

− Cross-match fresh whole blood or fresh packed red cells and transfuse if there is 

severe overt bleeding. 
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− If there is no bleeding, give a second bolus of 10–20 ml/kg of colloid over 30 

minutes to 1 hour, repeat clinical assessment and haematocrit level plus a review 

by senior staff to consider blood transfusion  

o If the haematocrit was high compared to the baseline value (if not available, use 

population baseline), change intravenous fluids to colloid solutions at 10−20 ml/kg 

as a second bolus over 30 minutes to 1 hour. 

After the second bolus, reassess the patient. 

• If the condition improves, reduce the rate to 7−10 ml/kg/hour for 1−2 hours, then 

change back to crystalloid solution and reduce the rate of infusion as mentioned 

above.  

• If the condition is still unstable, repeat the haematocrit after the second bolus. 

o If the haematocrit decreases compared to the previous value (< 35% in infants, 

<40% in children, this indicates bleeding and the need to cross-match and transfuse 

blood as soon as possible.  

o If the haematocrit increases compared to the previous value or remains very high 

(>50%), continue colloid solutions at 10−20 ml/kg as a third bolus over 1 hour. After 

this dose, reduce the rate to 7−10 ml/kg/hour for 1−2 hours, then change back to 

crystalloid solution and reduce the rate of infusion as mentioned above when the 

patient’s condition improves. 

• If the condition is still unstable, repeat the haematocrit after the third bolus.  

• Further boluses of fluids may need to be given during the next 24 hours.  

• The rate and volume of each bolus infusion should be titrated to the clinical response. 

Patients with severe dengue should be admitted to the high-dependency or intensive care 

area and be managed by senior staff. 
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Algorithm for fluid management in hypotensive shock – infants and children 

 

 

 

 

 

0 

 

 

 

 

 

 

 

 

 

 

 

  Adapted: 1. World Health Organization. Handbook of Clinical Management of Dengue. Geneva: WHO; 2012   

               2. Ministry of Health Malaysia. Paediatric Protocol for Malaysian Hospitals. Putrajaya: MoH; 2019 

    Figure 6. Algorithm for fluid management in hypotensive shock – infants and children 

HYPOTENSIVE 

SHOCK 

 

• Stabilise airway, breathing and circulation 

• Give high flow oxygen 

• Secure intravenous (IV) / intraosseous access within 5 mins 

• Obtain reference haematocrit (HCT) and blood for cross match  

• Commence Normal Saline/Hartmann’s solution/Ringer’s Lactate or colloid solutions at 20 ml/kg 

over 15 – 30 minutes* 

• Monitor vital signs and hourly urine output 

• Correct hypoglycaemia/hypocalcaemia if present 

^Colloid is preferable if the patient has already received previous boluses of crystalloid 

*Reassess the patient’s clinical condition, vital signs, pulse volume, capillary refill time and temperature of 

extremities. IV = Intravenous, HCT = haematocrit; ↑ = increased; ↓ = decreased 

IMPROVEMENT* 
No 

Colloid 10-20 

ml/kg/hr  

Evaluate to consider 

bold transfusion if no 

clinical improvement 

Urgent 

blood 

transfusion 

No 
Yes 

IMPROVEMENT* 

Reduce IV crystalloids 

7-10 ml/kg/hr for 1-2 hours 

Check  

HCT 

Severe overt 

Bleed 

IV Crystalloid/ colloid^  

(2nd bolus)  

10 ml/kg/hr for 30- 60 min 

HCT ↑  

or high 
HCT ↓ 

IV crystalloid or colloid  

10 ml/kg/hr for 1 hour 

 
IV crystalloid, reduce gradually  

5-7 ml/kg/hr for 1-2 hour 

3-5 ml/kg/hr for 2-4 hour 

2-3 ml/kg/hr for 2-4 hour 

 
As clinical improvement is 

noted, reduced fluids 

accordingly 

Stop IV fluids at 48 hours 

Yes 

No 

Yes 
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Table 6. Disease Monitoring for Different Phases of Dengue Illness 

Parameters for 

monitoring 

Frequency of monitoring 

Febrile phase Critical phase Recovery phase 

Clincal 

• General well-being 

• Appetite/oral intake 

• Vomiting/diarrhea 

• Warning signs 

Daily or more 

frequently towards 

late febrile phase 

At least twice a day 

and more frequently 

as indicated 

Daily or more 

frequently as 

indicated 

Haemodynamic status 

• Skin colour (pink/ 

cyanosis) 

• Capillary refill time  

• Extremities 

(Temperature- 

cold/warm) 

• Pulse Volume 

• Pulse Rate 

• Blood pressure 

• Pulse pressure 

Respiratory status  

• Respiratory rate 

• Oxygen saturation 

(pulse oximeter/SpO2) 

Neurological status 

• Consciousness level 

• Restlessness 

• Seizures 

4 – 6 hourly 

depending of 

clinical status 

2 – 4 hourly 

depending on clinical 

status 

In shock:  

Every 15 -30 minutes 

until stable, then 1 – 2 

hourly 

4 – 6 hourly 

• Signs of bleeding  

• Abdominal tenderness, 

hepatomegaly  

Daily or more 

frequently towards 

late febrile phase 

At least twice a day 

and more frequently 

as indicated 

Daily or more 

frequently as 

indicated 
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Parameters for 

monitoring 

Frequency of monitoring 

Febrile phase Critical phase Recovery phase 

• Ascites, pleural 

effusion 

• Urine output  
8-hourly 

2 – 4 hourly  

In shock: Hourly 
4 – 6 hourly 

Laboratory 

• FBC 

Daily or more 

frequently if 

indicated 

4 – 12 hourly 

depending on clinical 

status  

In shock: Repeat 

before and after each 

attempt of fluid 

resuscitation and as 

indicated 

Daily 

• Blood Urea Serum 

Electrolytes (BUSE)/ 

Creatinine 

• Liver Function Test 

(LFT) (including 

aspartate 

transaminase 

(AST)/alanine 

transaminase (ALT) 

• Blood sugar 

As indicated 

At least once or more 

frequently as 

indicated 

As indicated 

• Arterial Blood Gas 

(ABG)/Venous Blood 

Gas (VBG)  

• Lactate 

• Coagulation profile 

As indicated 

As indicated 

In shock:  

Monitor ABG/VBG and 

lactate closely 

 

 

As indicated 
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Interpretation of haematocrit  

• The patient’s baseline haematocrit on the first three days of illness is a useful 

reference point.  

• It is important to note that during fluid therapy, blood samples for haematocrit should 

be timed such that they are taken before or after the infusion of a known volume of 

intravenous fluid.  

• The interpretation will be most meaningful if the corresponding haemodynamic state, 

or response to fluid therapy and the acid-base balance, are known at the time of 

blood sampling. (most useful guide to decision-making about fluid therapy). 

• . A rising or persistently high haematocrit together with unstable vital signs (such as 

narrowed pulse pressure) indicates active plasma leakage and the need for a further 

bolus of fluid replacement.  

• However, a rising or persistently high haematocrit together with stable 

haemodynamic status and adequate urine output does not require extra intravenous 

fluid (only continue to monitor closely and it is likely that the haematocrit will start 

to fall within the next 24 hours as plasma leakage stops).  

• A decrease in haematocrit (for example from 50% to 40% or below the patient’s 

known baseline) together with unstable vital signs (narrowed pulse pressure, 

tachycardia, metabolic acidosis and poor urine output), may indicate major 

haemorrhage.  

• On the other hand, a decrease in haematocrit together with stable haemodynamic 

status and adequate urine output, indicates haemodilution and/or reabsorption of 

extravasated fluids. 

(In this case intravenous fluids must be discontinued immediately to avoid pulmonary 

oedema.)  
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Criteria for pediatric intensive care unit/high dependency unit 

Referral - Dengue patients should be referred to paediatric intensive care units/high 

dependency unit in the event of life-threatening situation characterised by one or a 

combination of the following: 

• prolonged and/or decompensated shock 

• severe bleeding with severe disseminated intravascular coagulopathy 

• fluid overload  

• respiratory distress and failure 

• severe organ impairment (hepatic damage, renal impairment, cardiomyopathy, 

encephalopathy or encephalitis)  
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5. TREATMENT OF COMPLICATIONS 

HAEMORRHAGIC COMPLICATIONS  

Minor mucosal bleeding may occur in any patient with dengue but, if the patient remains 

stable with fluid resuscitation/replacement, no treatment is necessary.  

• The bleeding usually improves rapidly during the recovery phase. 

• In patients with profound thrombocytopaenia, ensure strict bed rest and protect from 

trauma to reduce the risk of bleeding. 

• Do not give intramuscularinjections to avoid haematoma.  

• It should be noted that prophylactic platelet transfusions for severe thrombo-

cytopaenia in otherwise haemodynamically stable patients have not been shown to 

be effective and are not necessary.  

 

Major bleeding occurs usually from the gastrointestinal tract. Internal bleeding may not 

become apparent for many hours until the first black stool is passed. Patients at risk of 

major bleeding are those who  

• have prolonged/refractory shock  

• have hypotensive shock and renal or liver failure and/or severe and persistent 

metabolic acidosis  

• are given non-steroidal anti-inflammatory agents  

• have pre-existing peptic ulcer disease  

• are on anticoagulant therapy  

• have any form of trauma, including intramuscular injection  
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Severe bleeding can be recognized by:  

• Persistent and/or severe overt bleeding in the presence of unstable haemodynamic 

status, regardless of the haematocrit level  

• A decrease in haematocrit after fluid resuscitation together with unstable 

haemodynamic status  

• Refractory shock that fails torespond to consecutive fluid resuscitation of 40-60 ml/kg  

• Hypotensive shock with low/normal haematocrit before fluid resuscitation  

• Persistent or worsening metabolic acidosis ± a well-maintained systolic blood 

pressure, especially in those with severe abdominal tenderness and distension  

 

Treatment of Haemorrhagic Complications  

Blood transfusion is only indicated in dengue infants with severe bleeding.  

Action Plan for the Treatment of Haemorrhagic Complications  

• Give 5-10 ml/kg of fresh-packed red cells or 10-20 ml/kg of fresh whole blood at an 

appropriate rate  

• Observe the clinical response (A good clinical response includes improving 

haemodynamic status and acidbase balance)  

• Consider repeating theblood transfusion if there is further blood loss or no 

appropriate rise in haematocrit afterblood transfusion. 

• There is little evidence to support the practice of transfusing platelet concentrates 

and/or fresh frozen plasma for severe bleeding.  

• It is being practiced when massive bleeding cannot be managed with just fresh 

whole blood/fresh packed cells (but it may  exacerbate the fluid overload) 

It is important that fresh whole blood or fresh red cells are given (Up to 3 days old blood is 

acceptable) 
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 Note  

• Blood transfusion is life-saving and should be given as soon as severe bleeding is 

suspected or recognized  

• However, blood transfusion must be given with care because of the risk of fluid 

overload 

• Do not wait for the haematocrit to drop too low before deciding on blood transfusion. 

(<40% for children with DHF)  

• It is stressed that haematocrit levels alone should not be used for clinical decision 

making.  

• Falling Hct together with unstable haemodynamic status should be considered as an 

indicator of major bleed  

Respiratory Distress in Severe Dengue  

May be due to  

• Fluid overload  

• Massive pleural effusion and ascites  

• Acute pulmonary edema  

• Severe metabolic acidosis from severe shock  

• Acute Respiratory Distress Syndrome (ARDS) 

Fluid overload  

• Early features   

ο Rapid breathing  

ο Chest wall indrawing  

ο Wheezing (rather thancrepitations)  

ο Large pleural effusions  
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ο Tense ascites  

ο Increased jugularvenous pressure (JVP)  

• Late features  

ο Pulmonary edema (cough with pink or frothy sputum ± crepitations, cyanosis)  

ο Irreversible shock (heart failure, often in combination with ongoing hypovolaemia) 

Treatment of fluid overload 

- varies according to the phase of the disease, the patient’s haemodynamic stability 

and intravascular volume status        

       

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Treatment of fluid overload according to phase of disease and haemodynamic     

               Status 
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Haemodynamic Status 

Stabel 

Out of critical phase  

(>24-48 hours) 

• Stop intravenous fluids 

• Continue close monitoring 

• If necessary, give oral or 

IV furosemide 0.1 – 0.5 

mg/kg/dose OD or BD or a 

continuous infusion of 

furosemide 0.1 

mg/kg/hour 

• Monitor serum potassium 

and correct hypokalaemia 

Within Critical phase 

• Reduce IV fluids 

accordingly  

• Avoid diuretics during 

the plasma leakage 

phase because they 

may lead to 

intravascular volume 

depletion 

Remains in SHOCK 

↓ or normal Hct 

• Initiate careful 

fresh whole 

blood 

transfusion as 

soon as 

possible 

↑ Hct levels 

• Repeated 

small boluses 

of a colloid 

solution* 

*Dextran 40 is 
preferable  
Furosemide 
should be given 
during dextran 
infusion 

Note: Sodium bicarbonate for metabolic acidosis is not recommended for pH ≤7.15 

*Gelofusin can be used if Dextran 40 is not available 
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Glucose control  

 Both hyperglycaemia and hypoglycaemia may occur in the same dengue patient at 

different periods during the critical phase through several mechanisms. 

 Frequent glucose monitoring should be carried out and euglycemia maintained with 

glucoseisotonic solution and enteral feeding if possible.  

 If oral intake is still inadequate, blood glucose should be monitored frequently during 

the critical and recovery phase.   

 Hyperglycaemia 

• is also associated with increased morbidity and mortality in critically ill paediatric 

patients 

most cases of hyperglycaemia will resolve with appropriate (isotonic, nonglucose) 

and adequate fluid resuscitation.  

• However, if hyperglycaemia persists, undiagnosed diabetes mellitus or impaired 

glucose tolerance should be considered and IV insulin therapy initiated. 

(Subcutaneous insulin should be avoided in shock state as absorption is unreliable.) 

Hypoglycaemia;   

• occurs due to starvation in young children, diabetic patients on hypoglycaemic agents 

and severe liver impairment 

• may cause seizures, mental confusion and increased sympathetic drive  

• should be treated as an emergency with a bolus of 2 ml/kg of dextrose 10%. 

Electrolytes and acid-base imbalances  

• Electrolyte levels and blood gases should be determined periodically in severe cases. 
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• Early volume replacement will usually correct the metabolic acidosis and generally 

result in a favourable outcome. 

• Sodium bicarbonate may be considered in severe metabolic acidosis 

Hyponatraemia  

• is a common observation in severe dengue but the underlying mechanism is not 

fully understood.  

• It could be related to gastrointestinal losses through vomiting and diarrhoea or the 

use of hypotonic solutions for resuscitation and correction of dehydration.  

• The use of isotonic solutions for fluid resuscitation and maintenance will prevent 

and correct this condition.  

Hyperkalaemia 

• is observed in association with severe metabolic acidosis or acute kidney injury 

(AKI). 

• Appropriate fluid resuscitation will reverse the metabolic acidosis and associated 

hyperkalaemia   

• in life-threatening situation, hyperkalaemia should be managed with infusions of 

calcium gluconate, sodium bicarbonate and/or insulin-dextrose; potassium binder 

e.g. sodium polystyrene sulfonate and beta agonist are useful adjunctive treatment.  

• in failed medical treatment, renal replacement therapy (RRT) should be considered 

if patient’s haemodynamic status is stable  

Hypokalaemia 

• is often associated with gastrointestinal fluid losses and stress-induced 

hypercortisol state  

• usually happens towards the later part of the critical phase  

• should be corrected with potassium supplements in the IV fluids   
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Hypocalcaemia 

     Serum calcium levels should be monitored in critically ill patients. Hypocalcaemia is 

common following large amount of blood transfusion and should be corrected.   

Metabolic acidosis   

• Compensated metabolic acidosis is an early sign of hypovolaemia and shock. Lactic 

acidosis due to tissue hypoxia and hypoperfusion is the most common cause of 

metabolic acidosis in critically ill dengue patients.  

• Correction of shock and adequate fluid replacement will reverse the metabolic acidosis. 

If metabolic acidosis remains uncorrected by this strategy, one should suspect severe 

bleeding, check the HCT and transfuse fresh packed red cells/fresh whole blood 

urgently. 

• Differential diagnosis of high lactate (>2.2 mmol/L) includes acute renal failure and 

acute liver failure secondary to severe dengue. Other causes are co-infections e.g. 

leptospirosis, salmonellosis or other superimposed bacterial sepsis.  

• Sodium bicarbonate for metabolic acidosis caused by tissue hypoxia is not 

recommended for pH ≥7.10 

• Bicarbonate therapy is associated with sodium and fluid overload, increase in lactate, 

hypercarbia and decrease in serum ionised calcium 

Hyperchloraemia, caused by the administration of large volumes of 0.9% sodium chloride 

solution (chloride concentration of 154 mmol/L), may cause hyperchloraemic acidosis with 

normal lactate levels. If serum chloride levels increase, use Hartmann’s solution or Ringer’s 

lactate as crystalloid. These do not worsen the lactic acidosis.  
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 Treatment for dengue with neurological involvement  

• Prevalence of neurological involvement in children admitted with dengue infection varies 

at 0.5 - 9.5%. A wide-spectrum of neurological manifestations have been described 

including encephalopathy, encephalitis, immune-mediated syndromes and muscular 

dysfunctions. 

• Acute encephalopathy is the most common neurological complication with prevalence 

at 0.5 - 5.1%.  

• Affected children usually present with reduced level of consciousness which may be 

caused by multiple underlying factors, including prolonged shock, hypoxia, cerebral 

oedema, bleeding, metabolic abnormalities and acute liver or kidney failure.  

• Management is usually supportive with emphasis on corrections of underlying metabolic 

and haemodynamic abnormalities. Outcome is variable. 

• Immune-mediated neurological syndrome associated with dengue infection has been 

described in paediatric population. Acute transverse myelitis, acute disseminated 

encephalomyelitis and Guillain-Barre Syndrome usually follow their natural course. 

Standard management as per the disorder is recommended.  

Treatment for dengue with liver involvement  

• Liver involvement is commonly seen in children with dengue infection with prevalence 

ranges from 38.7% to 87%. Prevalence is generally higher in the more severe category of 

dengue infection (dengue with warning signs and severe dengue). The exact mechanisms 

on liver injury are still not fully understood.   

• Spectrum of liver involvement ranges from mild elevation of liver enzymes, AST and ALT 

levels to acute and fulminant liver failure.  

• The liver enzyme levels usually return to normal values within 2 - 4 weeks after illness.  
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o Supportive management is recommended in dengue infection with liver involvement 

and the prognosis is generally good.   

o Those with acute or fulminant liver failure should be closely monitored in critical care 

settings.       

Treatment for dengue with cardiac involvement  

• Clinically significant cardiac involvement including myocarditis is uncommon in children 

with dengue.  

• In an observational study on 181 hospitalised children with dengue, left ventricular 

systolic and diastolic dysfunction was seen in relation to severity of plasma leakage.  

• However, it was transient and resolved spontaneously, and treatment should mainly be 

focused on fluid resuscitation to maintain adequate tissue perfusion. 

Treatment for dengue with kidney involvement  

• Some children with dengue may develop AKI following prolonged shock due to 

inadequate fluid resuscitation 

• The treatment for this condition is mainly supportive.  

• If renal replacement therapy is required, it should commence only in haemodynamically 

stable patients.  
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6. TREATMENT OF DENGUE IN SPECIFIC RISK GROUPS 

Haemolytic anaemia –glucose-6-phosphate dehydrogenase (G6PD) deficiency, 

thalassaemias and other haemoglobinopathies  

• Acute dengue illness may precipitate intravascular or extravascular haemolysis in 

patients with haemolytic anaemias. 

• The patient appears pale and jaundiced.  

• Haemoglobinuia (black urine) is an indicator of severe intravascular haemolysis 

• Haemoconcentration (raised haematocrit) during plasma leakage will be missed in 

anaemic patients with dengue. Despite severe plasma leakage the haematocrit may 

seem to be normal. 

• Haemoglobinuria following intravascular haemolysis may cause rapid deterioration of 

renal function resulting in acute renal injury. The renal hypoperfusion of dengue shock 

exacerbates this organ impairment.   

Adequate hydration is essential to prevent acute renal injury from haemoglobinuria. 

Transfusion with fresh packed red cells or fresh whole blood should be given if significant 

haemolysis is suspected. 

 

Dengue in infants  

Infants with dengue should be referred for inhospital management. 

• Children under 1 year of age infected by the dengue virus may present mild or moderate 

clinical manifestations or even severe disease and mortality is higher than in older 

children 

• The burden of severe dengue lies predominantly in infants 4–9 months of age   
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• Infants with dengue typically have high fever that usually lasts 2–7 days; the same as in 

older children. 

• Upper respiratory tract symptoms (cough, nasal congestion, runny nose, dyspnoea), 

gastrointestinal symptoms (vomiting, diarrhoea), and seizures (may be due to acute 

dengue encephalopathy.)  are more common in infants with dengue compared to older 

children  

• Hepatomegaly and splenomegaly are also up to seven times more frequent in children 

under one year of age than in older children. 

• Plasma leakage from the intravascular compartment initially manifests as palpebral and 

peripheral edema 

• Shock is expressed mainly as hypothermia, restlessness or lethargy, cold extremities, and 

tachycardia. MAP tends to decline later.  

• The body temperature may be subnormal when shock occurs. However, some infants 

may still have fever at the onset of shock; in these patients a differential diagnosis of 

septic shock should be kept in mind  

• When vertical transmission of dengue infection occurs, newborns may remain 

asymptomatic or may develop symptoms such as fever, exanthema, petechiae, 

thrombocytopenia, and hepatomegaly and follow an uncomplicated course. However, 

some develop severe symptoms that clinically resemble sepsis 

Obesity 

• Obesity may play a role in the progression of dengue fever to severe dengue and 

could be a risk factor. 

    Use ideal body weight (IBW) for fluid management in overweight and obese patients 
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Table 7. Hourly maintenance fluid regime based on ideal body weight  

 

 

 

 

 

 

    

  Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012)      
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7. Discharge Criteria 

 

 

 

 

 

 

 

Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 
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All the following conditions must be present: 

Clinical 

No fever for 48 hours  

Improvement in clinical status (general well-being, appetite, haemodynamic status, 

urine output, no respiratory distress) 

Laboratory 

Increasing trend of platelet count 

Stable haematocrit without intravenous fluids 
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9. Annexes 

Annex 1. Calculations for normal maintenance of intravenous fluid infusion 

 

 

 

 

 

 

 

 

 Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 

Annex 2. Calculation of ideal body weight (IBW) for obese children  

 If patient’s height is within 5th and 95th centile of age, use Moore method as below:   

• the IBW is the weight for age on the same percentile as height.   

For example, a child with a height at the 10th centile can have his IBW determined by 

looking at the growth chart and finding the weight at the 10th centile for his age.   

 If patient’s height exceeds 95th centile for age, use McLaren method as below:  

• weight at the 50th centile for height age chart  

Use steps as below for IBW: 

i. plotting the child’s height for age  

ii. extending a line horizontally to the 50th centile height-for-age line  

iii. extending a line vertically from the 50th centile height-for-age to the corresponding 

50th centile weight and note this IBW 

44 

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 overweight/obese patients calculate normal maintenance fluid based on ideal body 

weight (IBW), using the following formula: 

Female: 45.5 kg + 0.91(height-152.4) cm 

Male: 50.0 kg + 0.91(height-152.4) cm 
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ANNEX 3  
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ANNEX 4  
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ANNEX 5  

Use of crystalloids and colloids in DHF/DSS 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the three randomized controlled trials comparing the different types of fluid 

resuscitation regime in dengue shock in children, there is no clear advantage to the 

use of colloids over crystalloids in terms of the overall outcome. However colloids may 

be the preferred choice if the BP has to be restored urgently, i.e. in those with pulse 

pressure less than 10 mmHg. Colloids have been shown to restore the cardiac index 

and reduce the level of haematocrit faster than crystalloids in patients with intractable 

shock 

An ideal physiological fluid is one that resembles the extracellular and intracellular 

fluid compartments closely. However, when used in large quantities, each type of 

available fluid has its own limitations. Therefore it is advisable to understand the 

limitations of these solutions to avoid their respective complications. 

Crystalloids 

0.9% saline (“normal”saline) 

0.9% saline is hypertonic at an osmolality of 308 mOsm/L and contains a high sodium 

and chloride level (154 mmol/L each). Normal plasma chloride ranges from 95-105 

mmol/L. 0.9% saline is a suitable option for initial fluid resuscitation, but repeated 

large volumes of 0.9% saline may lead to hyperchloraemic acidosis. Hyperchloraemic 

acidosis may aggravate or be confused with lactic acidosis form prolonged shock. 

Monitoring the chloride and lactate levels will help to identify this problem. When the 

patient’s serum chloride level exceeds the normal range, it is advisable to change to 

other alternatives such as Ringer’s lactate. 
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 Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 

 

48 

Ringer’s lactate 

Ringer’s lactate has lower sodium (131 mmol/L and chloride (115 mmol/L) contents 

and an osmolality of 273 mOsm/L. It may not be suitable for resuscitation of patients 

with severe hyponatraemia. However, it is a suitable solution after 0.9% saline has 

been given and the patient’s serum chloride level has exceeded the normal range. 

Ringer’s lactate should probably be avoided in liver failure and in patients taking 

metformin where lactate metabolism may be impaired. 

Colloids 

The types of colloids are: dextran-based, hydroxyethyl starch and gelatin-based 

solutions. 

One of the biggest concerns regarding their use is their impact on coagulation. 

Theoretically, dextrans bind to von Willebrand factor/Factor VII complex and impair 

coagulation the most. However, this was not observed to have clinical significance in 

fluid resuscitation in dengue shock. Of all the colloids, gelatine has the least effect on 

coagulation but the highest risk of allergic reactions. Allergic reaction such as fever, 

chills and rigors have also been observed with Dextran 70. Dextran 40 and such 

colloidal solutions can potentially cause an osmotic renal injury in hypovolaemic 

patients. There is an upper limit to the volume per kg body weight per day. 

After two to three boluses of crystalloid without haemodynamic stability and 

particularly if the haematocrit is still elevated, it is essential to consider the switch to 

colloid resuscitation which is more effective in lowering the haematocrit. When the 

haematocrit is lowered and the patient’s haemodynamic state improves, it indicates 

the restoration of the circulating volume. However, if there is no improvement in the 

haemodynamic state, it is essential to consider if severs bleeding has occurred. 
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          Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 
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Group A 

May be sent home 

Group criteria 

Patient who do not have warning signs 

AND 

who are able: 

o To tolerate adequate volumes of local fluids 

o To pass urine at least once every 6 hours 

Laboratory tests 

o Full blood count (FBC)  

o Haematocrit (Hct) 

Treatment 

Advice for:  

o Adequate bed rest 

o Adequate fluid intake 

o Paracetamol, 4 gram max. per day in adults and accordingly in children 

Patients with stable Hct can be sent home 

Monitoring 

o Daily review for disease progression:  

▪ Decreasing WBC 

▪ Defervescence 

▪ Warning signs (until out of critical period)  

o Advice for immediate return to hospital if development of any warning 

signs 

o Written advice of management (e.g. home care card for dengue) 
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Group B 

Referred for in-hospital care 

 

Group criteria 

Patients with any of the following 

features:  

o Co-existing conditions such as 

pregnancy, infancy, old age, 

diabetes mellitus 

o Social circumstances such as living 

alone, living far from hospital 
 

OR 

Existing warning signs: 

o Abdominal pain or tenderness 

o Persistent vomiting 

o Clinical fluid accumulation 

o Mucosal bleeding 

o Lethargy/restlessness 

o Liver enlargement >2m 

o Laboratory: increase in Hct 

Laboratory tests 

o Full blood count (FBC) 

o Haematocrit (Hct) 

 

Treatment 

o Encouragement for oral fluids 

o If not tolerated, start intravenous 

fluid therapy 0.9% saline or Ringer 

Lactate at maintenance rate 
 

Treatment 

o Obtain reference Hct before fluid 

therapy 

o Give isotonic solutions such as 0.9% 

saline, Ringer lactate, start with 5-7 

ml/kg/hr for 1-2 hours, then reduce to 3-

5 ml/kg/hr for 2-4 hr, and then reduce 

to 2-3 ml/kg/hr or less according to 

clinical response 
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   Adapted: World Health Organization. Handbook for Clinical Management of Dengue. Geneva WHO (2012) 
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 Reassess clinical status and repeat Hct 

o If Hct remains the same or rises only 

minimally-> continue with 2-3 ml/kg/hr 

for another 2-4 hurs 

o If worsening of vital signs and rapidly 

rising Hct-> increase rate to 5-10 

ml/kg/hr for 1-2 hours 

Reassess clinical status, repeat Hct and 

review fluid infusion rates accordingly 

o Reduce intravenous fluids gradually 

when the rate of plasma leakage 

decreases towards the end of the 

critical phase. 

This is indicated by: 

o Adequate urine output and/or fluid 

intake 

o Hct decreases below the baseline value 

in a stable patient 

 

Monitoring 

o Temperature pattern 

o Volume of fluid intake and losses 

o Urine output – volume and 

frequency 

o Warning signs 

o Hct, white blood cell and platelet 

counts 

Monitoring 

o Vital signs and peripheral perfusion (1-4 

hourly until patient is out of critical 

phase 

o Urine output (4-6 hourly) 

o Hct (before and after fluid replacement, 

then 6-12 hlourly) 

o Blood glucose 

o Other organ functions (renal profile, 

liver profile, coagulation profile, as 

indicate) 
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Group C 

Require emergency treatment 

Group criteria 

Patient with any of following features. 

o Severe plasma leakage with shock and/or fluid accumulation with 

respiratory distress 

o Severe bleeding 

o Severe organ impairment 

Laboratory tests 

o Full blood count (FBC)  

o Haematocrit (Hct) 

Treatment of compensated shock: 

o Start I.V. fluid resuscitation with isotonic crystalloid solutions at 10-20 

ml/kg/hr over 1 hr 

o Reassess patient’s condition, 

If patient improve: 

o I.V. fluids should be reduced gradually to 5-7 ml/kg/hr for 1-2 hr, then to 

3-5 ml/kg/hr for 2-4 hr, then to 2-3 ml/kg/hr for 2-4 hr and then reduced 

further depending on haemodynamic status 

o I.V. fluids can be maintained for up to 24 – 48 hours 

If patient still unstable: 

o Check Hct after first bolus 

o If Hct increases/ still high (>50%), repeat a second bolus of crystalloid 

solution at 10-20 ml/kg/hr for 1 hr. 

o If improvement after second bolus, reduce rate to 7-10 ml/kg/hr for 1-2 

hr, continue to reduce as above. 

o If Hct decreases, this indicates bleeding and need to cross-match and 

transfuse blood as soon as possible 

o Other organ function tests as 

indicated 
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Treatment of hypotensive shock: 

o Initiate I.V. fluid resuscitation with crystalloid or colloid solution at 20 

ml/kg/hr as a bolus for 15 – 30 min 

If patient improve: 

o Give a crystalloid/ colloid solution of 10 ml/kg/hr for 1 hr, then reduce 

gradually as above 

If patient still unstable: 

o Review the Hct taken before the first bolus 

o If Hct was low (<40% in children and adult females, <45% in adult males) 

this indicates bleeding, the need to crossmatch and transfuse (see above) 

o If Hct was high compared to the baseline value, change to I.V. colloids at 

10-20 ml/kg as a second bolus over ½ to 1 hour: reassess after second 

bolus 

o If improving reduce the rate to 7-10 ml/kg/hr for 1-2 hours, then back to 

I.V. crystalloids and reduce rates as above 

o If condition still unstable, repeat Hct after second bolus 

o If Hct decreases, this indicates bleeding, see above 

o If Hct increases/ remains high (>50%), continue colloid infusion at 10-20 

ml/kg/hr as a third bolus over 1 hr, then reduce to 7-10 ml/kg/hr for 1-2 

hours, then change back to crystalloid solution and reduce rate as above 

Treatment of haemorrhagic complications: 

o Give 5-10 ml/kg/hr of fresh packed red cells or 10-20 ml/kg fresh whole 

blood 
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The following table shows the normal range of HCT in different age groups.  

Range of Haematocrit in Different Age Groups 

Age HCT (%) 

Cord blood 45 – 65  

2 weeks 42 – 66 

3 months 31 – 41  

6 months – 6 years 33 – 42 

7 – 12 years 34 – 40 

Adult male 42 – 52 

Adult female 37 - 47 

Source: Ministry of Health Malaysia. Paediatric Protocol for Malaysian Hospitals Putrajaya: 

     MoH; 2019 
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