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Abstract
Background: Dengue fever is common in Southeast Asia
although liver failure is a rare complication with up to 50%
mortality rate reported in children.

Objective: To evaluate the characteristics and treatment
outcome of dengue fever associated liver failure (DFALF) in
a case series of 4 paediatric patients. DFALF was defined as
INR>2, regardless of the presence or absence of
encephalopathy or INR>1.5 not corrected by Vitamin K in
the presence of clinical hepatic encephalopathy, during the
course of concurrent dengue infection.

Material and methods: Patients with DFALF, admitted to a
tertiary paediatric centre in Singapore over a 6 year period
(January 2009-December 2015) were identified from the
Gastroenterology and Infectious Disease databases. Case
records were retrospectively reviewed.

Results: Four patients, all boys, age 5 months to 6 years,
presented at the acute febrile phase of illness with Dengue
Shock Syndrome (severe dengue). Aspartate Transaminase
(AST) and Alanine Transaminase (ALT) peaked at day 4-7:
median (± 2SD) peak ALT 1871.5 ± 917 u/L, whereas median
peak AST 7802.5 ± 5453.8 u/L. Median peak International
Normalised Ratio ( INR ), ammonia, lactate were 2.9 ± 1.6,
106 ± 144.6 umol/L, and 7.4 ± 8.4 mmol/L respectively. All
patients had hepatomegaly and mild conjugated
hyperbilirubinaemia, with median peak total bilirubin 73.5 ±
36.9 umol/L. Two patients received N-Acetylcysteine. One
patient received intravenous dexamethasone for dengue
associated hemophagocytic lymphohistiocytosis. All
recovered fully with supportive treatment based on a well-
designed acute liver failure protocol, which comprised of
intensive care monitoring, correction of coagulopathy and
hypoglycaemia, empirical broad spectrum antibiotic
coverage and anti-fungal prophylaxis, gastrointestinal
haemorrhage prophylaxis with a histamine-2 receptor
antagonist, proton pump inhibitor or sucralfate, and

lactulose to reduce hyperammonaemia. Liver function
significantly improved (ALT<500 u/L) at a median of 6.5 ± 2
days from onset of liver failure. INR normalized (INR<1.1) at
a median of 13.5 ± 6 days of illness.

Conclusion: Patients with DFALF can achieve normalisation
of liver function and full recovery with early supportive
treatment.
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Introduction
Dengue fever is a pandemic viral disease carried by mosquito-

borne flavivirus. The World Health Organisation (WHO)
estimated that 50 million dengue infections occur annually. In
the last 50 years, the incidence has increased 30 fold with
geographical distribution to about 100 countries, making it the
most rapidly spreading arboviral infection [1]. Liver failure is a
rare, recognised complication of dengue fever. Dengue fever
associated liver failure (DFALF) was defined as International
Normalized Ratio (INR)>2 during the course of illness, regardless
of the presence or absence of encephalopathy or INR>1.5 not
corrected by Vitamin K in the presence of clinical hepatic
encephalopathy [2], with concurrent dengue infection. In Cuba
and Singapore, sequential dengue infections at long intervals
produced unusually severe disease in adults [3]. The 2005
dengue epidemic in Singapore reported a total of 14,006 cases
of dengue infection in which 13625 cases were dengue fever and
381 cases of dengue haemorrhagic fever, including 27 deaths.
This gave rise to an incidence rate of 322.6 in 100,000 and a case
fatality rate of 0.19% [4]. Despite efforts of disease control,
dengue fever continues to be a significant public health concern.
Dengue fever can present as self-limiting acute febrile illness or
the more severe forms with dengue shock syndrome, bleeding
and other major organ involvement. Hepatitis is common and
can be found in 60-90% of dengue infected patients [5-7].
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Elevation of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) is prominent in acute dengue illness. The
World Health Organization (WHO) 2009 dengue guidelines
defined AST or ALT ≥ 1000 units/liter (U/L) as a criterion for
severe dengue. Deranged liver enzymes are usually in the mild
to moderate range and severe hepatitis with transaminases 10
times above the upper limit of normal is less common at 3-11%
[6,7]. The aim of our study was to describe the characteristics
and clinical outcome of DFALF in children.

Material and Methods 
Patients with DFALF, admitted to KK Women and Children’s

Hospital, the main tertiary pediatric centre in Singapore over a 6
year period (January 2009-December 2015) were identified from
the Gastroenterology and Infectious Disease databases. The case
notes were retrospectively reviewed for demographic data,
clinical presentation, investigations, management and outcome.
Data analysis was conducted using Microsoft Excel 2010. This
study was approved by the Institutional Review Board, of
Singapore Health Services. All authors declared that there is no
support from any organisation for the submitted work; no
financial relationships with any financial organisations that
might have interest in the submitted work; no other
relationships of activities that could appear that could have
influenced the submitted work.

Results

Four male patients aged 5 months to 6 years, presented at the
acute febrile phase of illness with Dengue Shock Syndrome
(severe dengue) and subsequently developed DFALF. Two
patients were Indonesians who acquired dengue infection in
Batam, Indonesia. One was a Filipino, who lived locally but
acquired dengue infection while he was back in the Philipines for
a holiday. One Chinese patient acquired dengue infection locally.
Out of these 4 patients, three patients had primary dengue
whereas one patient had secondary dengue.

Three out of four patients had hepatic encephalopathy. Acute
liver failure occurred at a median of 5.5 ± 3 days after the onset
of fever with peak of AST and ALT at day 4 to 7. For our case
series, median peak ALT for all 4 patients was 1871.5 ± 917 u/L,
whereas median peak AST was 7802.5 ± 5453.8 u/L. Median
peak International Normalised Ratio ( INR ), ammonia, lactate
were 2.9 ± 1.6, 106 ± 144.6 umol/L, and 7.4 ± 8.4 mmol/L
respectively. All patients developed hepatomegaly with
deranged transaminases and eventually resolved with
normalisation of transaminases. All had mild conjugated
hyperbilirubinaemia: median peak total bilirubin 73.5 ± 36.9
umol/L, median peak direct bilirubin 50.5 ± 25.5umol/L. Table 1
shows the demographic, clinical and laboratory characteristics of
all 4 cases on admission. Table 2 shows the clinical progression,
management and outcome of all 4 patients.

Table 1 Demographic, clinical and laboratory characteristics of children with dengue fever-associated liver failure on admission;
ALT= Alanine aminotransferase, PT= Prothrombin time, Hb= Haemoglobin, Alb= Albumin, AST= Aspartate aminotransferase, APTT=
Activated partial thromboplastin time, WCC= White cell count, Bil= Bilirubin, INR= International normalised ratio, Plt= Platelets

C
N

Sex Age Clinical
Presentati
on

On Admission

Day
of
fever

Hepato
megaly

ALT

(u/L)

AST

(u/L)

Total
Bilirubn

(umol/)

Alb

(g/)

PT

(s)

APT
T

(s)

INR Hb

(g/d
L)

WCC(
10^3/u
L)

Plt

(10^3/uL)

1 Male 9months

Fever,
vomiting,
status
epilepticus

5
Yes

( 1cm)
785 1924 23 18 24.5 109.

6 2.23 9.4 6.16 19

2 Male
6years

9months

Fever,
headach,
vomitin,
abdominal
pain,
diarrhoe,
shock

4
Yes

( 2cm)
150 567 14 35 17.7 65.8 1.62 15.6 7.53 62

3 Male
5years

8months

Fever,
abdomial
pain, rash

5 No 182 531 21 34 N/A N/A N/A 11.8 3.78 247

4 Male 5months

Fever,
vomiting,
status
epilepticus

4
Yes

( 4cm)
3453 1375

4 52 23 34.7 108.
8 3.58 5.5 26.62 33
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Table 2 Clinical progression, management and outcome of children with dengue fever-associated liver failure; ALT= Alanine
aminotransferase, AST= Aspartate aminotransferase, GGT= Gamma-glutamyl transferase, INR= International Normalised Ratio; PT=
Prothrombin time; Bil= bilirubin; Alb= Albumin; HLH= hemophagocytic lymphohistiocytosis; Am=ammonia; NAC= N-Acetylcysteine;
Lact=lactate; LFT=liver function test; Max= Maximum; Min= Minimum; IV= intravenous; HM=hepatomegaly

C
N

Ma
x

siz
e

of
HM

Max

ALT
(u/L
)

Max

AS
T

(u/L
)

Max

GG
T

(u/L
)

Max

INR

Max

PT

(s)

Max

bil /
direct
bil

(umol
/L)

Min

Alb

(g/L
)

Max
Lact

(m
mol/
L)

Max

Am

(um
ol/L
)

No. of
days
ALT
≥500
u/L

ALT on
discharg
e

(u/L)

Diagnosis Treatment
Days to
normal
INR

Time

to
normal
LFT

1 3c
m

144
1

297
0

129 2.2
3

24.
5

24/18 18 2.0
8

- 4 597 Dengue
shock
syndrome
(severe
dengue )

Supportive 8 Lost to
follow-
up

2 8c
m

216
1

117
25

128 5.5 47.
9

102/5
7

22 10.
6

106 8 86 Dengue
shock
syndrome
( severe
dengue )
with
hepatic
encephalo-
pathy

Supportive 23 6
months

3 8c
m

158
2

388
0

867 2.1 22.
6

95/79 21 4.2 103 8 340 Dengue
shock
syndrome
( severe
dengue )
with HLH

IV NAC 14 8
months

4 4c
m

345
3

137
54

290 3.5
8

34.
7

52/44 17 20.
8

355 5 129 Dengue
shock
syndrome
( severe
dengue )
with
hepatic
encephalo-
pathy/
dengue
associated
meningoen
-cephalitis
and acute
leukaemoi
d reaction

Supportive
Cortico-
steroids

13 Lost to
follow-
up

The mainstay of treatment included correction of
coagulopathy and hypoglycaemia, empirical broad spectrum
antibiotic coverage and anti-fungal prophylaxis, gastrointestinal
haemorrhage prophylaxis with a histamine-2 receptor
antagonist, proton pump inhibitor or sucralfate,and lactulose to
reduce hyperammonaemia. Two out of four patients, with
AST>10,000 U/L received intravenous N-acetylcysteine for 1
week as part of the medical therapy for acute liver failure
without adverse effects.

One patient received intravenous dexamethasone for dengue
associated hemophagocytic lymphohistiocytosis (HLH), a rare
but increasingly reported complication. He presented with fever,
hepato-splenomegaly and coagulopathy with hypo-
fibrinogenaemia, hyper-triglyceridaemia, hyper-ferritinaemia
and bone marrow aspirate showed hemophagocytosis.

One patient had dengue-associated meningoencephalitis as
evident by clinical presentation of seizures and encephalopathy
with presence of leptomeningeal enhancement on Magnetic
Resonance Imaging of the brain. He also developed acute
leukaemoid reaction (maximum total white of 26.62 X 10(9)/L)
with 3% blast cells on initial blood film which subsequently
resolved. All 4 patients received supportive medical treatment
with recovery of liver function and were discharged well.

Liver function gradually improved with support and our
patients achieved ALT<500 u/L at median of 6.5 ± 2 days from
onset of liver failure. INR normalised (INR<1.1) at median 13.5 ±
6 days of illness. Figure 1 showing the trend of Alanine
aminotransferase (ALT) over the length of inpatient stay to the
manuscript and Figure 2 showing the trend of Aspartate
aminotransferase (AST) over the length of inpatient stay to the
manuscript. show the trend of Alanine aminotransferase (ALT)
and Aspartate aminotransferase (AST) respectively over the
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length of inpatient stay. Supplementary figures 1-3 reflect the
trend of INR, Prothrombin time (PT) and serum bilirubin
throughout inpatient stay.

Supplementary Figure 1: Trend of International Normalised
Ratio (INR) throughout inpatient stay. All patients had
prolonged INR during admission. All were given supportive
treatment to correct coagulopathy. INR improved with
improving transaminases by 2nd week of illness.

Figure 1: Trend of ALT throughout inpatient stay; All patients
had deranged ALT on admission. Patient 1, 2 and 3 achieved
peak ALT at day 7 of illness, patient 4 at day 4 of illness. ALT
levels improved with supportive treatment.

Supplementary Figure 2:Trend of PT throughout inpatient
stay; All patients had prolonged prothrombin time (PT),
corresponding with trend of INR. All were given supportive
treatment to correct coagulopathy. PT improved with
improving transaminases by 2nd week of illness.

Figure 2: Trend of AST throughout inpatient stay; All patients
had deranged AST on admission. Patient 1, 2 and 3 continued
to have worsening AST levels and AST levels peak at day 6 to 7
of illness. Patient 4 had peak ALT on admission (D4 of illness).
Patient 2 and 4 received N-acetylcysteine infusion when AST
reached >10,000u/L and demonstrated good response. All
patients showed improving AST trend after day 7 of illness.
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Supplementary Figure 3: Trend of serum bilirubin
throughout inpatient stay. Bilirubin level peak at day 4 to 9
along with worsening transaminases. All 4 patients
subsequently demonstrated downward bilirubin trend as
transaminases improved.

Discussion
Dengue fever continues to be a major challenge to public

health in South-East Asia. Fatality rates of dengue fever in South
East Asia are 1%, with higher reported rates of 3-5% in local
outbreaks in India, Indonesia and Myanmar. Of these, at least
90% are children younger than 15 years [1]. Studies from India
and Thailand suggested that dengue infection was the most
important cause of acute hepatic failure in children contributing
to 18.5% and 34.3% of the cases respectively [8,9]. Studies in
Taiwan and Vietnam reported DFALF to occur in 3 of 270
patients in Taiwan [7] and 5 of 644 patients in Vietnam [10]. In
Malaysia, 8 out of 20 pediatric patients with Dengue
Haemorrhagic Fever developed liver failure, 1 died, and the rest
achieved full recovery [11].

In our series of 4 patients, we found that acute liver failure
occurred at a median of 5.5 days after the onset of fever. These
findings were comparable to other case reports which reported
acute liver failure at 5 to 14 days from the onset of fever [12-14].
The AST had been reported to peak on day 7 to 8 of illness and
the ALT lagged behind AST in time and magnitude [7].
Mechanisms of dengue associated liver injury is postulated to be
contributed by direct viral injury or dysregulated host immune
response to liver cells, hypoxic ischaemic injury caused by
circulatory compromise or localised vascular leakage inside the
liver. Histological findings of hepatocyte necrosis at zone two
and councilman bodies have been reported [15].

In dengue fever associated liver failure, AST levels are more
often elevated than ALT levels, a pattern that may be useful to
distinguish from the diagnosis of other classical hepatotropic
viruses such as Hepatitis A, B or C infection, where ALT levels
were usually higher than AST level. This was postulated to be
due to AST released from damaged myocytes [7]. All 4 patients
in our case series had markedly elevated serum transaminases
at values above 10 times the upper limit of normal, with AST
levels more elevated than ALT by 1.4 to 5.5 times. These

abnormal liver enzymes improved rapidly with supportive
management. A study involving 8 adult patients with DFALF by
Tan et al in 2013 reported that ALT decreased to <500 u/L after
median of 5.5 days [16]. In comparison, our 4 patients achieved
the same level at median of 6.5 days.

Besides supportive management of patients with dengue
related liver failure, N-acetylcysteine (NAC) therapy, though not
routinely indicated in non-acetaminophen related acute liver
injury, has been found to be beneficial in some studies. A
retrospective analysis by Senanayake et al. on 7 pediatric
patients with DFALF showed survival advantage if patients with
early (grade I or II) liver failure were treated with NAC therapy at
100 mg/kg [17]. Two of our patients, haemodynamically
unstable, with AST>10,000 u/L, were treated with continuous
intravenous NAC infusion therapy at 100 mg/kg/day for 1 week.
Both demonstrated rapid decline in liver transaminases and
improvement in coagulation profile, followed by clinical
improvement. There were no adverse effects noted.

HLH should be considered in patients with dengue fever with
prolonged fever, worsening cytopenias and multiorgan
complications. The pathogenesis of both dengue infection and
HLH is related to increased secretion of pro-inflammatory
cytokines, thus forming the pathogenic link between the two
[18]. The general principles of management of patients with
secondary HLH includes treatment of the triggering cause,
supportive management, corticosteroid and, if required,
chemotherapy [19].

A case series comprising of 8 patients fulfilling the criteria of
dengue associated HLH, achieved full recovery with a novel
short course of Dexamethasone. The patients were started on
parenteral dexamethasone of 10 mg/m2/day in 3 to 4 divided
doses and continued for 7 days and completed a total of 4 weeks
with tapering doses [20]. We saw a good outcome in our 1
patient with dengue related HLH, who responded well to steroid
therapy only. No chemotherapy was required. Further studies
should be done to explore this as standard therapy for dengue
associated HLH.

A retrospective study in Thailand reported up to 50%
mortality in the pediatric population with DFALF, much higher
than the overall fatality rate of 0.3% from dengue infection [21].
Similar to our experience, Tan et al reported 100% survival from
standard medical therapy in 8 adult patients with DFALF in
Malaysia [16], which included nursing with head of bed elevated
at 30° , initiation of enteral nutrition whenever possible, fluid
management with crystalloids and colloids, correction of
thrombocytopenia and coagulopathy and broad spectrum
antibiotics. All 4 patients in this case series fulfilled at least 1 to
2 out 3 poor prognostic factors of King’s College Hospital criteria
for poor prognosis.

Causes of acute liver failure such as drug reaction and
hepatitis B, less than 11 years of age and higher grades of
encephalopathy had poorer survival rates [22]. Despite factors
associated with poor prognosis, with intensive care monitoring
and supportive treatment, all 4 patients showed improvement in
liver function within 1 week. This suggests that DFALF is self-
limiting, supportive treatment allows time for liver to recover
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naturally. N-acetylcysteine is a safe and effective drug in
ameliorating acute liver failure from dengue fever, especially in
patients with fulminant liver failure who are haemodynamically
unstable or do not fulfil criteria for liver transplantation. With
early supportive treatment, patients with DFALF can achieve
normalisation of liver function and full recovery.
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