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Abstract

A study was conducted in Thailand during 2002�2005 in children with dengue shock syndrome (DSS)
for associated hepatic dysfunction and its consequences. Among 38 children with DSS, 13 (34.2%) had
hepatic dysfunction with a mean alanine aminotransferase level of 1466.9 U/litre compared to 83.1 U/
litre in those without it. Hepatic dysfunction occurred in 25.8% of children with dengue haemorrhagic
fever grade 3, and 71.4% with grade 4 (P=0.034). There was spontaneous bleeding in 76.9% of
children with hepatic dysfunction and in 64.0% of those without (P=0.333). Spontaneous bleeding
also correlated with disease severity: 61.3% of children in grade 3 and 100% in grade 4 (P=0.052) had
bleeding. There was no statistically significant difference in haematocrits, platelets, aminotransferase
levels, coagulograms and carbon dioxide between the two groups of children who bled and who did
not. Four children died from fulminant hepatic failure; all of them had acidosis and abnormal
coagulograms. Hepatic dysfunction is common in children with DSS; spontaneous bleeding should be
expected.
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Introduction

Dengue infection is a major mosquito-borne
viral disease among children in tropical
countries[1]. Dengue haemorrhagic fever (DHF)
and dengue shock syndrome (DSS) are its
serious manifestations with increased
mortality[2]. Recently, DF has re-emerged
causing high mortality since there have been
increasing reports of unusual manifestations
associated with dengue infection, mainly
hepatic and cerebral involvements[3,4,5,6,7,8,9]. The
liver is a target organ of dengue infection; the
involvement has been expressed in terms of
mildly elevated aminotransferase enzymes to
the most severe form of fulminant hepatic
failure leading to death[3,4,5].

We examined the incidence of hepatic
dysfunction in children with DSS, its
consequences and any clinical or biochemical
predictors.

Methods

A prospective observation study was conducted
in the paediatric intensive care unit at
Prachomklao Hospital, a provincial referral centre
in the central part of Thailand where dengue is
endemic. Children under the age of 15 years
were admitted during January 2002�May 2005
with a diagnosis of DSS (DHF grade 3 and 4)
and confirmed by haemagglutination inhibition
tests according to WHO criteria[10]. Vigilant care
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was instituted during admission including
frequent recording of vital signs, determination
of serial haematocrits, early volume replacement
and the early correction of acidosis according to
the National DHF Guideline[11].

Haematocrits, white-blood cells,
lymphocytes, atypical lymphocytes, platelets,
aspatate and alanine aminotransferases (AST,
ALT), albumin, coagulograms and electrolytes
were performed at the time of diagnosis of
DSS. Physical examination was done everyday
by house staff. Children with a history of
hepatitis, thalassemia, G6PD deficiency, drug
use and other potential hepatotoxins were
excluded. The study protocol was approved
by the Hospital Review Board.

Data were analysed using SPSS version 11;
numbers are expressed as means. The
difference between means was performed by
t-test and chi-square with 0.05 as an indicator
of significance.

Results

There were 38 children with a diagnosis of
DSS, 19 were female (50%) and 19 male
(50%). Thirty-one of them were in DHF grade
3 (81.6%) and 7 in grade 4 (18.4%); all but
one had secondary dengue infection. A 7-
month-old boy with severe hepatic dysfunction
and encephalopathy was the only one with
primary dengue infection. The mean age was
9.0 years (ranged 7 months to 13 years).
Hepatomegaly was common in all children. No
jaundice was found. Hepatitis B vaccine was
given at birth. Two children had taken ibuprofen;
others had acetaminophen as antipyretics.
Abnormal laboratory values such as atypical
lymphocytes, platelets, aminotransferases and
coagulograms were noted in children with DSS
(Table 1). The levels of AST were higher than
those of ALT in all cases. Haematocrits
decreased from a mean maximal value of 48%
(range 30�57) to 34% (range 20�43) at
stabilization during the course of treatment.

Table 1. Clinical features of children with DSS

m: male
f: female
Gr: DHF severity grade
HCT1: haematocrit at stabilization (%)
WBC: white-blood cells (per mm3)
L: lymphocytes (%)
AL: atypical lymphocytes (%)
PLT: platelets (103/mm3)
AST: aspartate aminotransferase (U/litre)
ALT: alanine aminotranferase (U/litre)

ALB: albumin (g/dl)
HCT2: maximum haematocrit (%)
PT: prothrombin time (sec)
PTT: partial thromboplastin time (sec)
HCO3: bicarbonate (mmol/litre)
HEP: number of children with hepatic dysfunction
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Hepatic dysfunction was found in 13
children (34.2%) as defined by those who had
ALT more than 5 times upper normal values
(ALT >200 U/litre). The mean level of ALT in
children with hepatic dysfunction was 1466.9
U/litre compared to 83.1 U/litre in those
without dysfunction. Hepatic dysfunction was

Table 2. Parameters of children with and
without hepatic dysfunction

HCT1: haematocrit at stabilization
WBC: white-blood cells
L: lymphocytes
AL: atypical lymphocytes
PLT: platelets
AST: aspartate aminotransferase
ALT: alanine aminotranferase
ALB: albumin
HCT2: maximum haematocrit
PT: prothrombin time
PTT: partial thromboplastin time
HCO3: bicarbonate (mmol/litre)
HYPO: duration of hypotension
STAY: hospital stay
P: probability value

found in 8 of 31 children (25.8%) with DHF
grade 3, and 5 of 7 children (71.4%) with DHF
grade 4 (P=0.034) (Table 2).

There was no significant difference in age,
haematocrits, white cell counts, platelets,
atypical lymphocytes, albumin, prothrombin
(PT) and partial thromboplastin times (PTT)
between children with and without hepatic
dysfunction (Table 2). These levels gradually
returned to normal over the next 1�2 weeks.
The duration of hypotension did not differ in
the two groups of children.

Haemorrhagic diathesis, as evidenced by
epistaxis, gastrointestinal bleeding and
haematuria, was prevalent in most of the
children (Table 1). The incidence of any bleeding
in children with hepatic dysfunction (76.9%) did
not differ significantly from the other group
without it (64.0%, P=0.333) (Table 3).

Table 3. Bleeding in children with and
without hepatic dysfunction

There was no statistically significant
difference between children with and without
bleeding in haematocrits, platelets, AST, ALT,
PT, PTT and HCO3. Bleeding was found in
61.3% of children in grade 3 as well as 100%
in grade 4 (P=0.052) (Table 4).

There were four children who died of
fulminant hepatic failure, with accompanied
encephalopathy and acute renal failure in one
girl. All had massive elevation in amino-
transferase enzymes and prolonged
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coagulation times. There was a statistically
significant difference in acidosis, PTT and
hospital stay between the two groups.
Children who died had a mean hospital stay
of 2.0 days, compared to 5.3 in those who
survived (Table 5).

Discussion

The liver is another target site for dengue virus.
Lin YL et al. had elucidated the action of
dengue virus on hepatoma cells and found
that the dengue virus replicated actively and
caused severe cytopathic effects in
differentiated hepatoma cells[12].  The
pathology ranged from severe, diffuse
hepatitis to focal necrosis of hepatic cells,
swelling, appearance of Councilman bodies
and hyaline necrosis of Kupffer cells as the

Table 4. Parameters of children with and
without bleeding

HCT: haematocrits
PLT: platelets
AST: aspartate aminotransferase
ALT: alanine aminotranferase
PT: prothrombin time
PTT: partial thromboplastin time
HCO3: bicarbonate
P: probability value

Table 5. Parameters of dead and
alive children

HCT1: haematocrit at stabilization
WBC: white-blood cells
L: lymphocytes
AL: atypical lymphocytes
PLT: platelets
AST: aspartate aminotransferase
ALT: alanine aminotranferase
ALB: albumin
HCT2: maximum haematocrit
PT: prothrombin time
PTT: partial thromboplastin time
HCO3: bicarbonate
STAY: hospital stay
P: probability value

target cells supported virus replication[10,12,13].
Apart from dengue virus, hypoxemia as a
result of hypovolemic shock or host�s
response to infection remains to be
determined as it may contribute to the adverse
effects on the liver[10]. In our study children,
the duration of low blood pressure was similar
in the two groups, suggesting dengue infection
as a cause of hepatic dysfunction.
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among the two groups who bled and those
who did not. Bleeding occurred in children with
and without hepatic dysfunction, although the
aminotransferase levels were high in the
bleeding group[24,25,26].

Children who died developed fulminant
hepatitis with a marked increase in
aminotransferase levels, thrombocytopenia and
abnormal coagulograms, leading to severe
haemorrhage, metabolic derangement,
acidosis and death within two days of
admission. The management of children with
hepatic failure posed a difficult problem. The
early detection of highly elevated levels of
serum ALT in children who exhibited an unusual
change in consciousness or abnormal
neurological signs will have an impact on
prognosis and survival. Metabolic acidosis
usually occurs in severe cases. If not corrected
in time, it may cause disseminated intravascular
coagulation and lead to a more complicated
course.

Of particular importance in children with
dengue shock syndrome is close monitoring,
frequent recording of vital signs, determination
of serial haematocrits, early volume
replacement and early correction of acidosis
with sodium bicarbonate, which can result in
a favourable outcome[10].

Conclusion

Hepatic dysfunction is common in dengue
infection. The incidence increases in DSS.
Close monitoring and vigorous therapy of shock
should be instituted promptly to avoid DSS.
Aminotransferase levels are useful in predicting
the occurrence of hepatic dysfunction and
spontaneous bleeding. Fulminant hepatic
failure and acidosis are bad prognostic
indicators.

Hepatic dysfunction is common in
dengue infection[14]. Its frequency depends
upon disease severity: in other studies[15], 12%
in dengue fever (DF), 16% in DHF grade 1
and grade 2, and in the present study 25.8%
in grade 3 and 71.4% in grade 4. As there
was a correlation between biochemical
changes and the severity of dengue infection
in paediatric patients[16], there was a possibility
of developing hepatic dysfunction when
aminotransferases reached high levels. The
mean ALT level in our children with hepatic
dysfunction was much higher than that
without dysfunction. It is noted that the levels
of AST were higher than those of ALT, a
condition which was distinct from other viral
hepatitis[17].

Most of our cases had secondary dengue
infection; the only exception was a 7-month-
old boy with severe hepatic dysfunction and
encephalopathy, who had primary dengue
infection, which is common in infants[18,19,20,21].
He had massive bleeding from mucous
membrane and gastrointestinal tract. There was
a large increase in aminotransferases. He
recovered afterwards.

Haemorrhagic diathesis is a common
manifestation in dengue infection. Dengue virus
induces transient aberrant immune responses
affecting monocytes, endothelial cells,
hepatocytes and platelets. The proposed
pathogenesis of haemorrhage distorts the
balance between coagulation and fibrinolysis
leading to consumption coagulopathy and
vascular alteration, increasing the likelihood of
severe hemorrhage in DSS[21,22,23].

Bleeding also correlated with disease
severity. Children with grade 4 DHF always
had more tendencies to bleed than those with
grade 3. No laboratory parameters could be
used as predictors for the occurrence of
bleeding since they did not differ significantly
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