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Critical care aspects of dengue haemorrhagic feverldengue shock syndrome 
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Intensive Care Unit, Department of Anaesthesiology, Faculty of Medicine, University of Malaya, 
Kuala Lumpur. 

INTRODUCTION tions including organ system support if 

Between January 1990 and September 1992, 
thirty patients ranging in age from 7 months to 
43 years with a diagnosis of dengue fever (DF) 
or dengue haemorrhagic fever (DHF) were ad- 
mitted to the Intensive Care Unit (ICU) of the 
University Hospital, Kuala Lumpur. 21 of these 
patients were serologically confirmed to have 
dengue infection by either IgM-capture ELISA 
andfor haemagglutination inhibition (HI) tests. 8 
seropositive patients died. Death resulted from a 
number of inter-related causes - hypovolaemic 
shock, disseminated intravascular coagulation 
(DIVC), intracranial haemorrhage, hepatic 
encephalopathy, secondary bacterial sepsis and 
multi-organ failure. It is significant that 6 of the 
8 deaths occurred in patients 19 years or older, 
and shows that serious illness from dengue is not 
confined to the paediatric age group. 

PATHOPHYSIOLOGY 

neccessary . 
The 1986 WHO Hospital Flow chart5 for the 

management of dengue patients details appropri- 
ate monitoring and intervention, depending on 
physiological status. Monitoring centres on ob- 
servation of the clinical signs of perfusion, 
blood pressure, pulse rate and pressure, urine 
output, and determination of haematocrit (PCV), 
platelets, serum electrolytes and blood gases. 
Treatment is based on fluid resuscitation with 
crystalloid or colloid, correction of electrolyte 
and acid-base imbalance, avoiding fluid overload 
and correction of coagulopathies. We have ob- 
served a subset of patients who fall outside the 
guidelines of the 1986 WHO chart. Such patients 
have a PCV which is not rising, are not fluid 
overloaded and have no overt evidence of 
haemorrhage but continue to deteriorate. These 
patients may require more intensive monitoring 
of their fluid status to determine appropriate 
fluid therapy, exclusion of CNS pathology (such 

An appreciation of pathophysiological mecha- as cerebral oedema or haemorrhage), and a search 
nisms is relevant to the management of critically for bacterial sepsis. If deterioration continues, 
ill dengue patients. Cytokine mediated mecha- organ system support including ventilation, 
ni~ms'.~.' cause an acute increase in vascular inotropes and dialysis may be necessary. 
permeability which may lead to shock, acute 
renal failure and a tendency to develop pulmo- CRITERIA FOR REFERRAL 
nary oedema. Coagulopathies result from both 

The key to management and prevention of com- 
qualitative and quantitative platelet defects: 

plications is early intervention. The following 
decrease in clotting factors' especially Factor 8, criteria are offered as guidelines for referral or 
prothrombin and fibrinogen, and activation of transfer of the patient to an area where a closer 
the fibrinolytic system. There is also evidence of 

level of monitoring and care is available, such as 
increased capillary fragility. Further, there are as 

an acute care ward, high dependency ward, or 
yet poorly understood direct viral effects on the intensive care unit. Obviously this will need to 
liver, and possibly the brain and other organs. be modified according to local availability of 

PRINCIPLES OF MANAGEMENT expertise, equipment and facilities for transport 
of critically ill patients. Many patients can be 

The principles of management hinge on (i) care- managed at peripheral centres provided there is 
ful clinical assessment and a level of monitoring adequate monitoring and trained personnel are 
which is both appropriate to the level of physi- available. The criteria are by no means exhaus- 
ological derangement as well as anticipatory of tive but cover the most commonly affected sys- 
rapid changes, (ii) appropriate and early volume tems. 
resuscitation and correction of coagulopathies, 
and (iii) prevention and treatment of complica- 
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A)  Cardiovascular impairment 

Evidence of severe intravascular depletion and 
poor tissue perfusion not responsive to initial 
fluid therapy: 

hypotension with systolic BP <100mmHg, 
pulse pressure <20 mmHg or postural 
hypotension. These signs may occur late 
and indicate serious derangement. 
mottled cold peripheries with poor capillary 
refill. 
mental confusion. 
oliguria <0.5 ml/kg/hr. 
metabolic acidosis. 

B )  Respiratory impairment 

with platelet concentrate has been recom- 
mended. 

CASE REPORTS 

Over the last decade various unusual modes of 
presentation have been noted in severe dengue 
infection: particularly in adults. The following 
case reports illustrate the wide spectrum of these 
unusual clinical manifestations. 

Case 1 

A 43-yr-old female presented on day 5 of fever 
with chills, rigors, headache, vomiting and diar- 
rhoea. There was no rash or petechiae. Examina- 
tion revealed normal sensorium, BP 130180 . - 

mmHg, pulse 84/min, temperature 38.2"C with - persistent tachypnoea >40/min in adults. mild dehydration. The chest was clear and the 
- exhaustion: PaO, may be normal with liver was enlarged to 2 cm below the costal 

'2 but acidosis is 
margin. PCV was 37, platelets 43,000/pL. The 

usually present with a compensatory de- WHO class was DHF Grade l. Within 24 hr 
crease in PaCO,. there was giddiness, blood stained vomitus, - hypoxia: clinical cyanosis; Sa0,<94% or tachycardia, hypotension with BP 70140 mmHg, 
Pa02<80 mmHg On '2 Or a Pao2/Fio2 ratio and anuria. Prothrombin ratio was 2.24 and there 
<220. These margins are generous because was metabolic acidosis. CXR showed pulmo- 
of the serious sequelae of a hypoxic event. nary congestion. With fluid therapy, BP was 

- clinical evidence of pulmonary oedema or 
restored initially but she subsequently went into 

large pleural effusions. shock again and suffered a cardiac arrest. She 
- chest (CXR) showing increasing pul- was resuscitated but had generalised with 

monary infiltrates (2 quadrants or more). cold peripheries. CT scan showed mild cerebral 

C )  Neurological impairment 

- deterioration in mental status e.g. using the 
Glasgow Coma Scale. Some patients may 
remain conscious till the preterminal stage 
while others present with encephalopathy 
early . 

- poor cough or gag reflex on pharyngeal 
suction. 

- clinical evidence of raised intracranial pres- 
sure (late sign). 

- CT scan evidence of cerebral oedema or 
haemorrhage. 

D )  Coagulopathy 

- clinical evidence of abnormal bleeding e.g. 
from gastrointestinal tract or venepuncture 
sites. 

- platelet count of <20,00O/pL. It is known 
that a rapid drop in platelets correlates with 
extensive plasma leakage and may herald 
impending circulatory f a i l ~ r e . ~  Volume re- 
plenishment e.g. with fresh frozen plasma is 
required. In the presence of bleeding at a 
platelet count of <50,00O/pL, transfusion 

oedema but no haemorrhage. DIVC indices were 
positive. She died 4 days after admission. The 
diagnosis was dengue shock syndrome with 
multiorgan failure. Serology: HI and IgM posi- 
tive. 

Comment: The salient features are an early 
onset of shock and DIVC. Dengue shock syn- 
drome most commonly occurs from day 3 to 7 of 
the febrile illness. 

Case 2 

A 24-yr-old female presented on day 3 of fever 
with vomiting, headache, chills and rigors. There 
was no diarrhoea, petechiae or bleeding. Exami- 
nation showed normal BP and pulse. Tempera- 
ture was 38°C. The chest was clear. Hb was 14g/ 
dl and platelets was 60,00O/pL. The WHO class 
was DHF Grade 1. On the same day, she became 
hypotensive with systolic BP 80 mmHg, tem- 
perature 40°C. She had blood stained sputum, 
abdominal pain and distension. Clinically, she 
was hypovolaemic and had developed a right 
pleural effusion, crepitations and ascites. 
Petechiae were evident. Platelets were 11, 000/ 
pL; blood gases showed hypoxaemia and CXR 
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showed extensive pulmonary infiltrates. Fresh 
frozen plasma, platelets and antibiotics were 
given. On day 4 she developed respiratory dis- 
tress and suffered a hypoxic cardiac arrest. She 
was successfully resuscitated. CXR showed 
pulmonary oedema. The CVP was 10 mmHg. 
The liver transaminases rose to >500 lU/L and 
she developed marked liver and renal impairment, 
but did not require dialysis. Secondary bacterial 
sepsis supervened, with line-related Streptococ- 
cus faecalis and isolation of Pseudomonas and 
Acinetobacter spp. from the respiratory tract. 
Because of prolonged respiratory support she 
required a tracheostomy, which was complicated 
by malposition leading to bilateral 
pneumothoraces and pneumomediastinum. After 
a prolonged 6 week stay in ICU she recovered 
with liver enzymes and serum creatinine back to 
normal limits, was weaned off the tracheostomy 
and discharged. Serology: HI and IgM positive. 

Comment: Early onset of shock is again seen. 
In addition, respiratory pathology was prominent 
and it was difficult to decide between pulmonary 
oedema, haemorrhage and infection as the cause 
of the extensive infiltration seen on CXR. The 
clinical picture falls within the extended defini- 
tion of Adult Respiratory Distress Syndrome 
(ARDS).8,9 Hepatic and renal involvement were 
also features of the illness. 

Case 3 

A 19-yr-old female presented on day 4 of fever 
with chills, headache and vomiting. BP was 1101 
80 mmHg, pulse 86/min, temperature 37S°C. The 
chest was clear. Hb was 12.7 g/dl, platelets 
62,000lpL. The WHO class was DHF Grade 1 .  
Three days later she developed generalised fits, 
became jaundiced and had oozing from 
venepuncture sites. CT of the brain showed cere- 
bral oedema. Liver transaminases and serum 
creatinine were raised. DIVC indices were posi- 
tive. The platelet count dropped to 16,000lpL. 
She was not hypotensive bLt had a low uiine 
Na+. CXR showed clear lung fields. Subse- 
quently, she developed gastrointestinal bleeding, 
oliguria, metabolic acidosis and was ventilated. 
EEG showed diffuse severe abnormalities con- 
sistent with encephalopathy. There was persis- 
tent liver and renal failure which was treated 
with continuous veno-venous haemofiltrationl 
dialysis. She developed bacterial sepsis, was 
severely hypercatabolic and died 4 weeks after 
admission. The diagnosis was DHF with sec- 
ondary bacterial sepsis and multiorgan failure. 

Serology: IgM positive. 
Cotnment: Liver impairment occurred very 

early in the illness, with hepatic encephalopathy 
and cerebral oedema. In addition, renal failure 
was severe and was a major contributory factor 
to the patient's eventual demise. In contrast to 
case 2, there were few respiratory signs. 

Case 4 

A 26-yr-old male presented on day 3 of fever 
with backache, retrobulbar pain, chills and nau- 
sea. There was no rash, BP and pulse were 
normal and chest examination revealed 
crepitations. PCV was 49 and platelets 57,0001 
pL. The WHO class was DHF Grade 1. The 
following day he developed tachypnoea. PCV 
was 5 1 and platelets 25, 0001pL. CXR showed 
pleural effusion with pulmonary infiltration which 
progressively worsened. Serum creatinine was 
160 umol/L. He had a transient hypotensive 
episode with BP 90 mmHg and developed 
hypoxaemia with PaO, 50 mmHg on 0, l OL/min 
by mask. The clinical and radiological picture 
was consistent with ARDS. He was ventilated 
for 3 days and recovered with no disability. 
Serology: HI and IgM positive. 

Comment: This case illustrates primary respi- 
ratory involvement with very little other organ 
involvement apart from a transient rise in serum 
creatinine. 

It should be remembered that the majority of 
dengue patients have a mild illness and recover. 
The cases presented and the discussion that fol- 
lows refer to a highly selected group of severely 
ill cases who were managed in the intensive care 
unit. The multiorgan involvement of severe den- 
gue infection present many challenging prob- 
lems in management. The following clinical 
scenarios detail some of the problems we have 
encountered, and suggested therapeutic strate- 
gies are discussed. 

PROBLEMS IN MANAGEMENT 

l .  What are the indications for ventilation? 

This will obviously depend on available facili- 
ties, expertise and monitoring. Classical criteria 
of respiratory failure are when PaO, is <50 mmHg 
or 0, saturation is <90%. ~ o w e i e r ,  some pa- 
tients demonstrate severe metabolic acidosis, 
tachypnoea and exhaustion at an early stage and 
respiratory support should be considered before 
hypoxia supervenes. Another group of patients 
will be those with decreased consciousness who 
are unable to protect their airway. Ventilation 
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may also be neccessary for intracranial pressure tol." Mannitol (at a dose of 0.5-1 g/kg) should 
(ICP) control. be used with great caution in view of increased 

capillary permeability both in the lungs and the 
2. What are the guidelines forfluid therapy in brain. Breakdown of the blood-brain barrier in 

patients with pre-renal failure with 'leuky' dengue infection leading to cerebral oedema has 
lung capillaries? been shown in animal studies.12 In established 

renal failure mannitol should be used only in 
Serial measurements of PCV provide the most 

conjunction with dialysis. The role of ICP 
useful guide to fluid therapy in patients without 

monitoring in dengue remains to be clarified. We 
bleeding or DIVC. A urine output of at least 0.5 

have used a subdural catheter in one patient, 
to l ml/kg/hr should be maintained. Careful 

where the option to withdraw CSF has been of 
titration of fluids is neccessary to avoid pulmo- 

benefit in ICP control. Balanced against this is 
nary oedema. In the oliguric patient, we have 

the risk of haemorrhage. Other ancillary measures 
found urine Na+ concentration useful, with < 20 

in patients with hepatic encephalopathy are 
mmol/L indicating volume depletion and need 

anticonvulsants and lactulose" at a dose suffi- 
for further fluids.1° (Rarely, in hepatorenal syn- 

cient to produce diarrhoea 2-3 times daily to 
drome, a low urinary Na+ not responsive to 

reduce absorption of nitrogenous compounds. 
fluids may be seen.) A central venous line (CVL) 
is often inserted to guide fluid therapy, but some 
pitfalls must be avoided. Single readings may be 
misleading especially in severely tachypnoeic 
patients. If the CVL is connected to a pressure 
transducer it will be seen that large negative 
swings on inspiration can markedly affect the 
mean reading given by a water manometer. It is 
much more instructive to use the trend and to 
assess the response to a fluid challenge. In adults 
we use aliquots of 100-200ml. The use of a 
pulmonary artery catheter must be weighed care- 
fully, particularly in patients with severe 
coagulopathy. ARDS and septic shock with 
oliguria are situations where its use may be 
justified. 

3. Management of hepatic encephalopathy in 
dengue 

Decreased consciousness may result from cere- 
bral oedema, hepatic encephalopathy, hypoxia, 
intracranial haemorrhage or decreased cerebral 
perfusion in dengue shock syndrome. Cerebral 
oedema is probably vasogenic in origin second- 
ary to increased capillary permeability. Whether 
the dengue virus has any direct cytotoxic effect 
on the brain has not been shown. In contrast to 
hepatic encephalopathy from other causes where 
moderate fluid restriction may be desirable, 
overzealous restriction of fluid in the acute stage 
of dengue may lead to renal failure and de- 
creased perfusion to tissues including the brain. 
Meticulous fluid balance as outlined above will 
need to be maintained. Measures to control ICP 
include ventilation to regulate PaCO, without 
causing excessively high intrathoracic pressure, 
a head-up tilt, and avoidance of neck compres- 
sion. Frusemide is useful as it reduces CSF 

4.  Secondary bacterial sepsis 

It is not surprising that the clinical picture seen in 
severe dengue infection is very similar to that in 
septic shock, as cyt~kines~, ' . '~ are implicated in 
the pathophysiology of both conditions. Criti- 
cally ill patients have multiple portals of entry 
for secondarily infecting organisms e.g. endotra- 
cheal tubes, urine catheters and monitoring lines. 
The dengue virus has also been shown to tran- 
siently suppress immune function in animal 
studies.I5 Whether dengue virus infection facili- 
tates secondary bacterial sepsis has not been 
investigated. It is often difficult to decide when 
bacterial sepsis has supervened in a patient with 
dengue. Many patients will fulfil1 the consensus 
criteria for definition of the sepsis syndromeI6 
i.e. clinical evidence of infection like tachypnoea, 
tachycardia, hyper- or hypothermia in associa- 
tion with evidence of altered organ perfusion. It 
is our practice to start antibiotics in all critically 
ill dengue patients in the intensive care unit. In 
septic shock infecting organisms have been shown 
to originate endogenously from the gut due to 
gut ischaemia." Selective decontamination of 
the gastrointestinal tract with non-absorbable 
antibiotics have been investigated in an attempt 
to reduce nosocomial infection.lsJ9 However, no 
clear improvement in survival has been shown 
and selective decontamination is not used in our 
unit. Enteral feeding is important in maintaining 
gut integrity and it is our practice to start feeding 
enteral electrolyte solutions at an early stage, 
followed by an enteral nutritional formula. Fi- 
nally, the role of strict aseptic practice, particu- 
larly handwashing, in reducing secondary infec- 
tion cannot be overemphasised. 

production and potentiates the effect of tnanni- 
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CONCLUSION 

Infection with the dengue virus may present with 
varied clinical manifestations. The disease may 
be potentially fatal in a small number of patients. 
Many of the complications leading to death are 
potentially treatable and reversible. With appro- 
priate monitoring and aggressive intervention at 
an early stage, many of these patients may be 
saved. 
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