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INTRODUCTION
Dengue virus infection (DI) is an important health problem in
many southeast Asian countries.1,2 In recent years, several epi-
demics of DI have been reported from India.3,4 Liver involvement
is known to occur in children with DI.4–6 The degree of liver
dysfunction in children with DI varies from mild injury with
elevation of transaminase activity to severe injury with jaundice;5–

7 a few patients have presented with a clinical illness resembling
liver failure.6,7 The severity of liver dysfunction varies according to
the type of clinical presentation of DI, and is more common in
patients with complicated dengue.4,8

Most of the available data on liver involvement in DI are from
children, and data from adults are scare. We therefore studied the
profile of liver involvement among a group of predominantly adult
patients affected during a recent outbreak of DI in India and
compared the severity of such involvement among patients with
DI of varying severity.

METHODS
Data on patients admitted to our institution during an outbreak of
DI in Lucknow, India, which lasted from September 2003 to
December 2003, were recorded prospectively. The diagnosis of DI
was based on clinical presentation with fever of short duration
(<15 days) and thrombocytopenia (platelet count <100x109/L),
irrespective of the presence or absence of haemorrhagic manifes-
tations. Patients were grouped into dengue fever (DF), dengue
haemorrhagic fever (DHF) or dengue shock syndrome (DSS),
using the WHO criteria.9 In brief, DF was defined as fever
accompanied by constitutional symptoms, the only haemorrhagic
manifestation being a positive tourniquet test. DHF was defined
as spontaneous bleeding in addition to manifestations of DF, and
DSS was defined as circulatory collapse manifested by a rapid and
weak pulse, narrowing of pulse pressure to <20 mmHg, or
hypotension with a cold, clammy skin.

A detailed history was taken in all patients and a detailed
clinical examination was done. In addition, complete blood counts
including platelet count, liver function tests (including bilirubin,
alanine aminotransferase [ALT], aspartate aminotransferase [AST],
serum albumin), coagulation profile (prothrombin time [PT] and
activated partial thromboplastin time [APTT]) and chest X-ray
were done. Abdominal ultrasonography was done when indi-
cated. Patients’ sera were tested for IgM anti-dengue virus anti-
bodies using a commercially available IgM capture ELISA assay
(Panbio Limited, Brisbane, Australia).

Inter-group comparisons were done using the Wilcoxon rank
sum test, chi-square test and chi-square test for trend, as appli-
cable.

RESULTS
Forty-five patients (29 men, 16 women) with DI were included in
the study (Table I). Their median age was 33 (range 7–65) years;
of the 45 patients, 39 were adults (87%) and only 6 were below 18
years of age. Twenty-three (51%) had DF, 15 (33%) had DHF and
7 (16 %) had DSS.

All the patients had fever as the presenting complaint; the
median duration of fever was 6 (range 1–13) days. In addition, 24
patients (53%) had petechial rash, 16 (36%) had pain in the right
hypochondrium, 10 (22%) had gastrointestinal bleeding and 8
(18%) had neurological symptoms (seizures, altered sensorium or
both). On examination, 11 (24%) patients had hepatomegaly, 9
(20%) had clinically detectable ascites and 7 (16%) had jaundice.

The median platelet count was 34x109/L (range 9–99x109/L).
Liver function tests revealed ALT and AST elevation in 43
patients (96%) each, hyperbilirubinaemia (>2 mg/dl) in 12 of 40
patients (30%) and hypoalbuminaemia (<3.5 g/dl) in 31 of 41
patients (76%). Detailed data on biochemical liver function tests
are given in Table I. Figure 1 shows the distribution of degree of
elevation of ALT and AST among the patients. PT was prolonged
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more than 3 seconds beyond the control in 6 of the 37 patients
(16%) in whom it was measured and APTT (>32 seconds) was
prolonged in 2 of 29 patients (7%).

Ultrasonography showed evidence of ascites in 14 of 23
patients (61%) in whom this investigation was done. Ascitic fluid
examination was done in 2  patients. In 1 patient, the total proteins
were 2.5 g/dl, albumin 1.3 g/dl, serum–ascites albumin gradient
(SAAG) 1.1 g/dl and 100 cells/ml (mostly lymphocytes); in the
other patient, the corresponding values were 2.0 g/dl, 1.3 g/dl, 1.5
g/dl and 50 cells/ml (mostly lymphocytes), respectively. Chest X-
ray showed evidence of pleural effusion in 8 of the 17 patients

(47%) in whom it was done. Seven patients (16%) had evidence
of renal failure.

IgM anti-dengue virus antibodies were detected in the initial
specimen in 34 patients (76%). Of the remaining 11 patients, 3
underwent repeat testing one week later and 2 of them tested
positive. Repeat testing was not done in the remaining 8 patients,
of whom 5 had undergone initial testing within 5 days of the onset
of symptoms, since the diagnosis was clear on clinical grounds.

Relationship of liver injury with severity of DI

Table II compares the liver function test results between patients
with DF, DHF and DSS. The serum bilirubin level was higher in
patients with DSS than in those with DF or DHF (p<0.05). The
median ALT and AST levels were similar in the three groups.
However, an ALT level exceeding 5 times the upper limit of
normal (>200 IU/L) was more frequent in patients with a severe
form of DI (p<0.001; c2 test for trend 7.26), being present in 5 of
23 patients (22%) with DF, 4 of 15 patients (27%) with DHF and
6 of 7 patients (86%) with DSS. An AST level exceeding 5 times
the upper limit of normal (>200 IU/L) was found in 8 of 23 patients
(35%) with DF, 7 of 15 patients (47%) with DHF and 5 of 7
patients (81%) with DSS (p=0.097, c2 for trend 2.75).
Ultrasonographic evidence of ascites was observed more often
among patients with more severe forms of DI than among those
with DF (Table II; p<0.05, chi-square test for trend).

Mortality
Seven patients died. Of these, there were none with DF, 3 of 15
(20%) with DHF and 4 of 7 (57%) with DSS; the mortality rate was
higher in patients with more severe DI (p<0.001, c2 test for trend
12.89). Of the 3 patients with DHF who died, 1 presented with
acute liver failure in the form of deep jaundice, gastrointestinal
bleeding and features of intracranial hypertension. Postmortem
liver biopsy in this patient showed confluent and bridging necrosis
(Fig. 2); serological markers for hepatitis viruses were not tested
in this patient. The causes of death in the other 2 patients with DHF
were gastrointestinal bleeding with altered sensorium and intrac-

TABLE I. Clinical characteristics, laboratory parameters and liver
function tests in patients with dengue virus infection (n=45)

Parameter Value

Clinical and laboratory characteristics
Men:women 29:16
Age (years) 33 (7–65)
Adults:children 39:6
Ascites on clinical examination 9/45 (20%)
Ascites on ultrasonography 14/23 (61%)
Haemoglobin (g/dl) 12.2 (4.9–16.9)
Platelet count (x109/L) 34 (9–99)
Liver function tests
Total serum bilirubin (mg/dl) 0.8(0.2–13.6)
Serum alanine aminotransferase (xULN) 3.5(0.4–387.0)
Serum aspartate aminotransferase (xULN) 4.7(0.1–359.2)
Serum albumin (g/dl) 2.7(1.9–4.6)
Prothrombin time prolongation (seconds) 1 (0–17)

Data for various haematological and biochemical parameters are shown as median
(range)
xULN indicates times the upper limit of normal

FIG 1. Serum alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) levels in 45 patients with dengue virus
infection. The open circles (o) represent patients with uncom-
plicated dengue fever, open squares ( ) those with dengue
haemorrhagic fever (DHF) and filled triangles (�) those with
dengue shock syndrome (DSS). Enzyme levels are shown as
number of times the upper limit of normal.

TABLE II. Profile of laboratory and ultrasonographic findings in
patients with dengue virus infection presenting as
uncomplicated dengue fever (DF), dengue haemorrhagic fever
(DHF) and dengue shock syndrome (DSS)

Finding DF DHF DSS p value
(n=23) (n=15) (n=7)

Total serum bilirubin 0.8 0.6 2.6 <0.05
(mg/dl) (0.3–13.6) (0.2–8.8) (0.9–10.9)

Serum alanine 3.1 1 7.5 ns
aminotransferase (1.1–49.8) (0.4–387.0) (2.4–30.2)
(xULN)

Serum aspartate 3.7 4.2 5.3 ns
aminotransferase (1.6–47.7) (0.1–359.1) (2.3–25.5)
(xULN)

Serum albumin 3.1 2.7 3.2 ns
(g/dl) (2–4.3) (1.9–4.6) (2.5–4.1)

Prothrombin time 0.5 1 3 ns
prolongation (0–8) (0–4) (0–17)
(seconds)

Ascites on 3/10 6/7 5/6 <0.05
ultrasonography
(number positive/tested)

Number of patients with abnormal serum test results
Bilirubin 7/20 2/15 3/5
Alanine aminotransferase 23/23 13/15 7/7
Aspartate aminotransferase 23/23 13/15 7/7
Serum albumin 12/19 13/15 6/7

For biochemical parameters, data are shown in median (range), and intergroup
comparisons were done using Wilcoxon rank sum test. Data for categorical variables are
shown as proportion, and were compared using the chi-square test for trend
Values in parentheses are ranges



ranial bleed. Of the 4 DSS patients who died, 1 patient presented
with jaundice, gastrointestinal bleed and refractory shock; he died
in hospital within one day of admission. His postmortem liver
biopsy showed marked sinusoidal congestion and centrizonal
hepatocyte necrosis; his serum was negative for IgM antibodies to
hepatitis A and E viruses, hepatitis B surface antigen and antibod-
ies to hepatitis C virus, thus excluding hepatotropic viruses as the
cause of liver injury. Of the remaining 3 patients, the cause of
death was refractory shock with secondary hospital-acquired
sepsis in 2 patients and renal failure in 1 patient.

DISCUSSION
Our data show that liver injury was almost universally present in
a predominantly adult group of patients with DI. In most patients,
liver dysfunction was mild to moderate, presenting primarily as
elevation of serum aminotransferases. However, some patients
had clinical manifestations of liver disease, namely jaundice,
hepatomegaly and ascites. Two patients had findings consistent
with acute liver failure.

Liver involvement is known to be common among children
with DI.4–6 However, reports of liver involvement in adult patients
with DI are limited to individual case reports.10,11 In infection with
hepatotropic viruses such as hepatitis A or hepatitis B virus, the
severity of liver involvement is related to age at infection, being
more severe among adults than children.12,13 Hepatitis A infection
often remains either entirely asymptomatic or causes only a minor
illness without any features to suggest liver injury.12 Therefore,
one may expect differences between adults and children in the
frequency or severity of liver involvement in DI. Our study fills a
lacuna in the existing literature by providing evidence of frequent
liver involvement in adults with DI. However, the liver involve-
ment in adults differed from that in children, in that palpable
hepatomegaly was present in only about one-fourth of the patients,
compared to its presence in 50%–80% of children.4,14

The biochemical pattern of liver injury in patients with DI was
similar to that observed among patients with acute viral hepati-
tis—marked elevation of serum aminotransferases. The magni-
tude of elevation of ALT and AST levels was comparable, and no

preferential elevation of one of these enzymes was observed. In
view of this biochemical pattern, it is possible to confuse liver
involvement in DI with typical acute viral hepatitis, especially in
countries where outbreaks of hepatitis A and E are common.
However, the presence of thrombocytopenia and persistence of
fever after the appearance of jaundice should help to make a
diagnosis of DI. Serological tests for infection with hepatotropic
viruses and for dengue virus would help in confirming the aetiol-
ogy of liver injury. The severity of liver injury is unlikely to be a
pointer to the diagnosis since liver disease can be severe even in
DI. It is noteworthy that 2 of our patients with DI presented with
features of liver failure. In 2 fatal cases of DI, the histological
findings in the liver were similar to those observed in infection due
to known hepatotropic viruses; unfortunately, serological markers
of hepatitis viruses had been tested in only 1 of these patients.

Though ascites has previously been shown to occur in children
with DI,15 its pathogenesis has not been studied. Based on high
ascitic fluid protein concentration, this finding has been attributed
to excessive leakage of plasma. However, SAAG, the most accu-
rate parameter for assessing the presence of portal hypertension,
was not measured. Our observation that the SAAG was >1.1 g/dl
in 2 patients indicates that portal hypertension contributes to the
development of ascites in patients with DI. Ascites has previously
been reported in patients with acute viral hepatitis,16,17 and has
been ascribed to increased portal pressure secondary to hepatocyte
swelling and ballooning.17 A similar mechanism may be respon-
sible for ascites in patients with DI.

Among children, liver involvement has been reported to be
more profound in severe forms of DI such as DHF/DSS.4,8 In our
study, evidence for more severe liver disease among such patients
was less clear, though ALT elevation exceeding 5-fold the normal
value was more frequent among patients with serious forms of DI.
This finding could represent either a greater degree of liver
damage due to the primary disease process or may reflect the effect
of shock and consequent ischaemic hepatic injury. The higher
mortality rates among patients with DHF and DSS than those with
uncomplicated DI were possibly related to the severity of the
underlying disease and not to differences in liver damage.

FIG 2. Postmortem histology of liver biopsy in a patient with dengue infection (dengue haemorrhagic fever) shows confluent and bridging
necrosis (H&E and reticulin stains, 200x).

ITHA et  al. : LIVER INVOLVEMENT IN DENGUE VIRUS INFECTION 129



130 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 18, NO. 3, 2005

The mechanism of liver injury in DI remains unclear. Liver
cells may be damaged through one or more of the following
mechanisms: (i) direct cytopathic effect of the virus; (ii) killing of
virus-infected cells by the host immune response; and (iii) a non-
specific effect of shock and hypotension. Our observation of a high
frequency of liver injury among patients with uncomplicated DI in
the absence of hypotension suggests that the injury is specific. The
presence of dengue virus antigens and nucleic acid has been
shown in liver tissue using immunohistochemistry, in situ hybrid-
ization and in situ polymerase chain reaction techniques.18–20

However, it is unclear whether or not the virus multiplies in the
hepatocytes. In recent years, dengue-specific CD4+ and CD8+ T-
cells have been shown to play a part in the pathogenesis of severe
forms of DI;21 occurrence of more severe liver injury in patients
with complicated dengue may thus suggest a role for host immune
responses in the causation of liver injury as well.

An apparent limitation of our study is our failure to obtain
serological confirmation of the diagnosis of DI in nearly one-fifth
of our patients. The lack of IgM anti-dengue antibodies in these
patients was possibly related to testing during an early phase of
illness. It is known that anti-dengue virus antibodies may not be
present during the initial days of illness.22 However, even in our
seronegative patients, the presence of fever and thrombocytopenia
in the epidemiological setting of an outbreak makes the diagnosis
fairly certain.

In conclusion, liver injury is nearly universal in adult patients
with DI. Though liver involvement is asymptomatic in a large
majority, in some patients it leads to clinical manifestations of
liver disease and may occasionally lead to acute liver failure and
death. Care must be taken to not make a mistaken diagnosis of
viral hepatitis. Further studies are needed to define the mecha-
nisms of liver injury due to this infection.
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