


 Indications for Intensive Care referrals-
organ system

 Respiratory support

 Haemodynamic support –
 a) Haemodynamic monitoring-echo/usg
 b)Haemodynamic support- vasopressors/ 

ionotropes
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❑ Algorithm C (new in this CPG)

❑Metabolic acidosis/ lactic acidosis

❑Guide on safety and risk of invasive   
procedures
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 Management of severe dengue in the 
intensive care unit (ICU) follows the general 
principles of a critically ill patient 

 Indications for intensive care referral can be 
categorised into organ systems 
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Respiratory

1. Acute respiratory distress with the following clinical signs:

- RR >30/min

- Dyspnoea

- Use of accessory muscles

- Agitation, confusion

2. High levels of supplemental oxygen (O2 concentration >50% to
maintain oxygen saturation >90% )

3. Risk of respiratory compromise with large volume resuscitation e.g.
congestive heart failure, chronic kidney disease

4. Massive haemoptysis

5. Potential need for non-invasive/invasive ventilation
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Cardiovascular

1. Haemodynamic instability due to hypovolaemia,

haemorrhage, myocarditis or other cause

2. Complex cardiac dysrhythmias requiring close

monitoring/intervention

3. Underlying cardiac disease with risk of cardiorespiratory

compromise e.g. unstable ischaemic heart disease, fixed

cardiac output states
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Neurologic

1. Seizures

2. CNS depression

Gastrointestinal

1. Acute gastrointestinal bleeding with hypotension, continuous

bleeding

2. Severe acute hepatitis

Haematologic

1. Severe coagulopathy

2. Significant bleeding

Renal

1. Acute kidney injury

2. Acute rhabdomyolysis with renal insufficiency



 The main objectives of respiratory support are to:
• support pulmonary gas exchange based on alveolar ventilation 

and arterial oxygenation. 
• reduce the metabolic cost of breathing by unloading the 

ventilatory muscles. 

 Indications for mechanical ventilation in severe dengue:
• persistent shock
• acute respiratory failure secondary to massive pleural effusion +

ascites, fluid overload
• severe metabolic acidosis
• airway protection

 Patients who are alert, cooperative and haemodynamically
stable with or without mild metabolic acidosis may benefit 
from non-invasive ventilation.
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 Intubation and ventilation in patients with severe 
dengue are not without risks. 

 Initiation of positive pressure ventilation will further 
decrease the cardiac output by reducing venous 
return. 

 Care must be taken to avoid trauma to the airway 
during intubation, which may cause bleeding

 In patients with pleural effusion and ascites, 
haemodynamics will be further compromised when 
higher airway pressure is applied to achieve 
adequate ventilation and oxygenation.
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 In patients with metabolic acidosis, respiratory support 
should be considered despite preservation of relatively 
normal arterial blood pH.

 When the actual PaCO2 is higher than the expected to 
compensate for the acidosis, consider intubation and 
mechanical ventilation. 

Formula to calculate expected PaCO2 = 

1.5 (Actual [HCO3] mmol/L ) + 8  (+ 2 mmHg)
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 Fluid resuscitation is crucial and is mainstay 
of treatment of shock and should be 
initiated early as per guidelines in the 
section on fluid management. 

 However if  a patient is in persistant shock 
other causes need to be considered.

 This is outlined in treatment  Algorithm C.
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1.Haemodynamic instability due to myocarditis and 
myocardial dysfunction

2. Complex cardiac dysrhythmias requiring close 
monitoring/ intervention

3.Underlying cardiac disease with risk of 
cardiorespiratory compromise e.g. unstable 
ischaemic heart disease, fixed cardiac output states, 
CCF
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Possible mechanisms include regional vulnerability to 
coronary  hypoperfusion, “cytokine storm “as per severe 
sepsis, direct myocardial inflammation and altered calcium 
homeostasis. 

The indirect and direct cardiac effects of dengue may differ 
from that of septic shock  but the management  
implications are similar





 Measurement of ejection fraction is quite tricky  to interpret 
as it is sensitive to changes in  preload and afterload. 

 So for a more detailed study, cardiac indices that are 
independent of preload are necessary by  myocardial Tissue  
Doppler Imaging .

 The least severe dengue infections had transient evidence 
of systolic and diastolic dysfunction with possible segmental 
wall abnormalities of the septum and right ventricular wall 
and more severe had more frequently of these abnormalities 
detected

 The more RV involvement the more the pleural effusion

 SEEMED TO REQUIRE MORE FLUID AND LONGER ICU STAY
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EF<50 %, seen in  6.7%, 13.8% and 36% of pts with DF, 
DHF AND DSS , its transient



Decreased preload is accompanied
by decreased left ventricular
performance, and possibly a

subnormal heart rate response in
some patients.



Recommendation 8

• Echocardiography is indicated in refractory shock

despite adequate fluid resuscitation and in suspected

myocardial dysfunction in dengue infection.

• Adequate fluid resuscitation should be ensured before

myocardial dysfunction can be diagnosed in dengue

infection.
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 Make sure preload is optimised before 
concluding the poor contractility is due 
to myocardial dysfunction

 Ionotropes (dobutamine/adrenaline)

 Judicious fluids (cut down)/ stop

 Non invasive ventilation

 Non invasive hemodynamic monitoring 
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 Echocardiography
 Ultrasonography
◦ to assess leakage 
◦ respiratory variation of IVC diameter in 

spontaneous breathing patient
◦ respiratory variation of IVC  in mechanical 

ventilated patient

 Passive leg raise test
 USCOM (Ultrasound Cardiac Output 

Monitoring)
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 Inferior vena cava collapsibility index (IVCCI)  is a suggested 
method to gauge fluid status however this has only been 
validated in controlled mode of ventilation, sedated patient 
with no spontaneous breathing in sinus rhythm and normal 
intrabdominal pressures (Charron C).

 Thus its limitations need to be considered in awake 
spontaneously breathing patients with right heart 
impairment. 

 An (IVCCI) more than 50% in spontaneously breathing patients 
is suggestive of fluid responsiveness.

 In spontaneously breathing patients fluid responsiveness can 
be assessed also by Passive Leg Raise test 
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 Passive leg raising (PLR) is a simple reversible 
maneuver that mimics rapid fluid loading and 
increases cardiac preload.

 The effects of this endogenous volume expansion 
on stroke volume enable the testing of fluid 
responsiveness with accuracy in spontaneously 
breathing patients. 

 However, this maneuver requires the determination 
of stroke volume with a fast-response device, 
because the hemodynamic changes may be 
transient.
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 TECHNIQUE
 sit patient at 45 degrees head up semi-recumbent position
 lower patient’s upper body to horizontal and passively raise 

legs at 45 degrees up
 maximal effect occurs at 30-90 seconds
 assess for a 10% increase in stroke volume (cardiac output 

monitor) or using a surrogate such as pulse pressure (using 
an arterial line)

 PERFORMANCE CHARACTERISTICS
 9% increase in stroke volume has 86% sensitivity and 

90% specificity
 10% increase in pulse pressure has 79% sensitivity and 

85% specificity
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 Sepsis and dengue

 Eg leptospirosis and dengue, gram negative 
sepsis and dengue, appendicitis and 
dengue, nosocomial infection and sepsis

 Which case treat as per the current sepsis 
protocol, early vasopressor rather than just 
fluids and antibiotics/source control
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 Following reinfection with a dengue virus of different 
serotype, severe disease is linked to high levels of antibody-
enhanced viral replication early in illness which is followed by 
a cascade of memory T-cell activation and a 'storm' of 
inflammatory cytokines and other chemical mediators. 

 These compounds are released mainly from T cells, 
monocytes/macrophages and endothelial cells, and ultimately 
cause an increase in vascular permeability. 
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 Cytokine storm implications?

 Will have more capillary leakage –needing 
more fluids

 Some vasodilated due to inflammatory 
mediators (iNOs, TNF ) 

 Vasopressors can reduce amount of fluids 
given
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 The role of inotropic and vasopressor agents in 
dengue shock has not been investigated in clinical 
trials. 

 Vasopressors may be able to maintain the blood 
pressure but do not improve tissue perfusion if the 
intravascular volume has not been restored. 

 The use of inotropic and vasopressor agents 
should be limited to the following clinical 
situations (Refer Algorithm C):
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 As a temporary measure to prevent life-
threatening hypotension while aggressive fluid 
resuscitation is being carried out or during 
induction for intubation. 

 Cardiogenic shock
 In the case of cardiac dysfunction, it is 

appropriate to use inotropic agents such as 
dobutamine or adrenaline in combination with a 
vasopressor.

 Concomitant septic shock
 Noradrenaline is preferred to other vasopressors

as first-line therapy. 
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 Liver failure-Judicious fluids and 
pressors/ionotrope with hemodynamic 
monitoring to guide  shock management 

 mostly need Vasopressor as they have 
vasodilated shock and if lactates cause severe 
acidosis and myocardial depression (will also 
need ionotropes)
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 A grade 3 or 4 encephalopathy is often an 
indication for intubation and ventilation in order 
to protect airway

 Complications of liver disease, such as 
intraabdominal hypertension (IAH) secondary to 
bowel oedema, ascites, pleural effusion, acute 
lung injury and ARDS all compromise ventilation

 levels of positive end expiratory pressure (PEEP) 
should be avoided if possible because they may 
increase hepatic congestion and ICP
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 Simple neuromeasures (Cerebral Resuscitation) 
implemented

 Elevate head to 30 degrees to improve cerebral 
perfusion pressure (CPP)

 The patient should be appropriately sedated to 
prevent stimuli from rising intracranial pressure 

 (ICP)

 Avoid of hypotension maintain MAP 80-90mmhg

 . This may require use vasopressors as generally a 
vasodilated state

 Prevent hypoxaemia , hyperthermia
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 Target PaCO2 (35-40)mmhg

 Tight glycaemic control sugars targetted 6-10mmo/l

 Mannitol (0.5g/kg) is used to treat intracranial hypertension 
associated with cerebral oedema in non dengue situation 

 However, mannitol is associated with marked reductions in 
blood pressure through decreases in  vascular resistance 
(SVR) and a poorly understood acute vasodilatory effect 
systemically

 Boluses of hyperpertonic saline can be utilised with similar 
benefits, without the haemodynamic side effects 

 Doses of 1-2mls/kg of 3%  saline bw given and monitor 
levels not to increase sodium by > 1 mmol/2 hrs

 . Target serum sodium 145-155mmol/l and serum 
osmolality 305-325mosm/l
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 Regime is controversial 

 Suggested regime
◦ 100 mg/kg/day as infusion for 5 days

◦ 150 mg/kg in 200 ml D5% over 1 hour followed by 
12.5mg/kg/hour in 500 ml D5% for 4 hours and 
then 6.25 mg/kg/hour in 1000ml D5% for 72 hours
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 Renal replacement therapy (RRT) should be 
provided early in the course of AKI complicating 
ALF

 As prevent worsening acidosis and fluid overload. 

 Continuousvenovenous haemodialysis (CVVHD) is 

 preferred over intermittent haemodialysis (IHD) due 
to the associated haemodynamic instability of the 
lHD
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 compensated metabolic acidosis is an early sign 
of shock due to leakage or bleeding in a patient 
who is normotensive

 Lactic acidosis due to tissue hypoxia and 
hypoperfusion is the most common cause of 
metabolic acidosis in dengue shock.

 A lactate level of <2 mmol/L in a critically ill 
patient generally implies that the patient has 
adequate tissue perfusion, although higher 
levels are not necessarily the result of tissue 
hypoxia. 
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 Monitoring of blood lactate levels is commonly 
carried out in patients with severe dengue, 
frequency depends on severity

 Delay in lactate clearance or persistent lactate 
elevation is associated with poor outcome.

 Persistent lactic acidosis contributes to 
myocardial depression, arrhythmias, 
vasodilatation, increase in respiratory muscle 
workload, reduced oxygen delivery, decreased 

ATP production and multi-organ failure

CPG Management of Dengue Infection in Adults (3rd Edition)



 A likely more useful parameter for guiding 
therapy is lactate clearance.

 Lactate clearance is calculated as below: 

lactate initial  - lactate subsequent   x 100

initial lactate

 A 20% clearance in 2 hours improves survival.
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 Correction of shock and adequate fluid 
replacement will correct the metabolic acidosis. 

 If metabolic acidosis remains uncorrected by this 
strategy, one should suspect severe bleeding, liver 
failure, acute kidney injury, sepsis, cardiac 
dysfunction, drugs (e.g. beta2 agonists, metformin) 

and hyperchloremic metabolic acidosis. 
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 Hyperchloraemia, caused by the administration of 
large volumes of 0.9% sodium chloride solution 
(chloride concentration of 154 mmol/L)

 may cause metabolic acidosis with normal lactate 
levels and presents as a normal anion gap 
metabolic acidosis. 

 If serum chloride levels increase, change the fluid 
to balanced solution  such as sterofundin or 
ringers lactateHartmann's.  This improves chloride 
related acidosis.
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 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, an increase in 
lactate and pCO2 and a decrease in serum 
ionized calcium. 
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 Central venous catheter (CVC) insertion

 In any condition that requires fluid resuscitation, 
rapid and large volume of fluids can be infused via 
a large bore peripheral venous catheter.

 A well sited proximal peripheral venous catheter 
is sufficient if it is expected that vasopressor is 
required for only short duration (1-2 hours). 

 The commonly available CVCs are long and multi-
lumens with relatively smaller individual lumen. 
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 The need for CVC arise:

 inadequate peripheral venous access patient 
requires an infusion of vasopressor for 
prolonged period. 

 Apart from the above indications, CVC should 
not be inserted solely for monitoring of CVP. 

 CVP is not reliable to predict left ventricular 
filling volume or to predict hemodynamic 
response to fluid challenge.

 Thus, CVP should not be used to guide fluid 
management in dengue.
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 A subclavian approach should be avoided in these 
patients as the subclavian artery and vein is not accessible 
to direct compression.

 The use of real time USG is recommended for CVC 
insertion if it is available and there is expertise. 

 Routine prophylactic transfusion of platelets and FFP in 
severe thrombocytopenia prior to insertion of CVC should 
not be done as there is no clear evidence to support this 
practice. 

 If platelet is to be transfused, a CVC should be done 
within 4 hours following transfusion for maximum effect.

 The most recent recommendation by American 
Association of Blood Banks suggested transfusion as low 
as 20,000 prior to CVC insertion.  
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Recommendation 10

• Non-invasive ventilation may be beneficial in dengue patients who are alert,

cooperative and haemodynamically stable with or without mild metabolic

acidosis.

• Caution should be exercised during intubation as sedatives and mechanical

ventilation may worsen haemodynamic instability in dengue patients.

• Intravenous fluid therapy is the mainstay of treatment in decompensated

dengue shock syndrome (DSS), however inotrope and vasopressors may

be used as a temporary measure.

• In DSS:

o central venous pressure should not be used to guide fluid therapy

o subclavian vein cannulation should be avoided

o real time ultrasonography is recommended for central venous

cannulation if it is available and there is expertise
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Thank you for you attention


