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Abstract

Background and Aims: Dengue infection is a major health
burden, which can result in mild self-limited febrile illness to
highly fatal hemorrhagic disease. There is paucity of literature
describing the manifestations of dengue in patients with under-
lying liver disease. We studied and compared the manifesta-
tions of this tropical infection in patients with and without
liver disease. Methods: Patients with serologically-confirmed
dengue infection were included in this retrospective study, ob-
tained for over a period of 1 year. Demographic and laboratory
variables were compared for the individuals with no underlying
liver disease (Group A, n = 71), chronic hepatitis (Group B,
n = 12), and cirrhosis (Group C, n = 12). Results: Males pre-
dominated the study population (61%), with a higher mean
age in the cirrhotic group. The most common clinical manifes-
tation was classical dengue fever, seen in 89 individuals. Two
presented as dengue hemorrhagic fever (1 each in Group A and
Group B), 1 presented as acute liver failure, and 3 as acute-on-
chronic liver failure. Hemoconcentration was less evident in
Group C as compared to Group A and Group B (p < 0.001).
Patients in Group C had significantly prolonged International
Normalized Ratio (INR) and enhanced thrombocytopenia com-
pared to patients in Group A and Group B. Patients in Group C
also required prolonged hospital stay (Group A: 4.83 + 2.88,
Group B: 7.33 £ 2.3, Group C: 13 £ 5 days; p < 0.001). Three
patients expired in Group C compared to the 1 in Group A and
none in Group B (p = 0.01). On univariate analysis, hemoglo-
bin, albumin, INR, and bilirubin predicted development of liver
failure. On multivariate analysis, INR and bilirubin predicted
development of liver failure. Conclusions: Dengue infection
can have varied manifestations, ranging from simple fever
to acute-on-chronic liver failure and acute liver failure.
Cirrhotic patients lack classical features of dengue and have
relatively poor prognosis. Dengue should be suspected as a
cause of liver failure in endemic areas, where no etiological
cause is discernible.
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Introduction

Dengue virus is a single-stranded, enveloped RNA virus,
representing four antigenically distinct serotypes (DENV1,
DENV2, DENV3, and DENV4). It is a crucial arboviral disease
in terms of geographical distribution, morbidity, and mortal-
ity. More than half a million cases of dengue hemorrhagic
fever (DHF) occur each year, with at least 12,000 deaths.
Mortality ranges between 10% and 20%, but in dengue shock
syndrome (DSS) the mortality rates can reach up to 40%. The
changing prevalence shows that approximately 390 million
dengue infections occur per year, of which around 96 million
manifest clinically.!

Dengue virus, transmitted by the Aedes aegypti mosquito,
can result in mild self-limited febrile illness to highly fatal
hemorrhagic disease. After 5-8 days following the mosquito
bite, the disease begins with fever, severe headache, and any
of the following: retroorbital pain with or without photopho-
bia; backache; and, myalgia and arthralgia. Dengue can
cause multiorgan dysfunction, myocarditis, encephalitis,
renal failure, and most importantly hepatitis. According to
the latest World Health Organization guidelines, dengue is
classified as dengue (with or without warning signs) or
severe dengue.?3

Liver involvement in dengue can cause painful hepato-
megaly, transaminitis and jaundice in varying levels.*
Transaminitis is seen in 65-97% of patients.>® Aspartate
transaminase (AST) is elevated more than alanine transa-
minase (ALT), as AST has sources other than liver that are
involved in dengue infection, namely the muscle. The ele-
vation in aminotransferases is multifactorial and is attrib-
uted to viral factors, immunological factors and anoxia,
leading to apoptosis and midzonal necrosis.” Liver biopsy
may show features of centrilobular necrosis, acidophil
bodies and monocyte infiltration of the portal tract in DHF/
DSS, which is similar to the features noted in acute severe
hepatitis.®° The clinical presentation usually includes inci-
dentally detected acute hepatitis to acute liver failure (ALF).
The incidence of ALF due to dengue infection in adults is
reported to be between 5.2% and 8.9%.1%! However,
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there are hardly any case reports of dengue causing acute-
on-chronic liver failure (ACLF).1?

Liver involvement has been reported to prolong the clinical
course of the disease, although it is not often considered a
poor prognostic sign in normal individuals. There is a pro-
found deficiency in the knowledge regarding liver involve-
ment, the spectrum of clinical presentation, and the impact of
dengue infection in patients with liver disease. The present
study was hospital-based and the referred cases of dengue
infection with liver involvement irrespective of pre-existing
liver disease were admitted and included. The primary
objective was to address the clinical presentation, biochem-
ical alteration and outcomes of dengue infection in individuals
with chronic hepatitis and cirrhosis in comparison to those
having dengue infection in the absence of pre-existing liver
disease.

Methods

Study design

This single-center, hospital-based retrospective study used
data from April 2016 back to July 2015 for patients treated
in the Department of Hepatology. All patients who had been
admitted with clinical suspicion of dengue fever which was
confirmed either by Dengue NS1 antigen positivity and/or
serology, irrespective of the pre-existing liver disease
(known or unknown) and aged between 18-70 years-old
were included. The patients were categorized as DF, DHF or
DSS as far as the dengue diagnosis was concerned. For liver
involvement, the patients were grouped as asymptomatic,
acute hepatitis, ACLF and ALF. Patients with other cause for
fever, confirmed sepsis, or pregnancy were excluded.

Patients presenting with fever were evaluated with a
detailed history-taking and physical examination, followed
by investigations for lower respiratory tract infection,
urinary tract infection, malaria, and leptospira. All patients
were tested for the malarial parasite by thick smear exami-
nation. Chest x-ray was performed, as well as sepsis
screening (by urine examination and culture sensitivity,
blood culture sensitivity) and the leptospira IgM antibody
test, if deemed necessary. In the presence of a seasonal
outbreak or an epidemic of dengue fever, the presence of
high-grade fever, bone pain and thrombocytopenia or
bleeding, led to suspicion of dengue infection. NS1 antigen
was tested for those with less than 6 days of fever, and
serology was performed for those presenting after 6 days.
Confirmed cases were enrolled into the study. Blood was
collected from symptomatic patients and diagnosis was
confirmed by dengue-specific NS1 ELISA test (Panbio Diag-
nostics, Australia) in acute phase samples and in patients
with more than 6 days of fever; the dengue-specific IgM
antibodies capture ELISA (Panbio Diagnostics, Australia)
was carried out as per the manufacturer’s instruction.
Detection of the circulating serotype of the virus was
carried out in a few acute phase samples by modified
multiplex RT-PCR kits.!3

Being a tertiary liver hospital, we had patients with known
or unknown cases of liver disease, like-chronic hepatitis
[related to hepatitis B virus (HBV), hepatitis C virus (HCV),
alcoholic and non-alcoholic steatohepatitis (NASH for the
latter), etc.], cirrhosis on follow-up and some being referred
in view of deranged LFT. Patients were admitted, evaluated
and treated with adequate hydration, cold sponging and

antipyretics. Antibiotics were upgraded as per culture
reports in patients with superadded sepsis. Hydration was
performed judiciously in patients with liver disease, mainly as
5% albumin or isotonic balanced solution (i.e. Plasma Lyte).
Platelet count =10000/cc and/or presence of hemorrhagic
manifestation was the threshold for platelet transfusion.
Hemogram was repeated daily and hydration was assessed
every 6 h. Enteral nutrition was the preferred route by oral or
nasogastric tube, unless contraindicated. Patients were
managed in the ward or high-dependency unit; if there was
any clinical deterioration or patients developed DHF/DSS,
they were shifted to the dedicated liver intensive care unit and
were intubated and mechanically ventilated, when indicated.
Periodic sepsis screening and organ failure support was
continued till recovery or discharge from hospital.

Study definitions

The standard definitions as per pre-existing guidelines were
utilized. 416

Dengue fever was defined as fever with at least two of
the following features: ocular pain, headache, muscle or
joint pains, cutaneous rash, bleeding and reduced leukocyte
count.

DHF was defined as fever, thrombocytopenia (=100 x 10°/L),
bleeding and evidence of plasma leakage.

DSS was defined as DHF with tachycardia or low pulse pres-
sure (<20 mmHg) or hypotension (systolic blood pressure
<90 mmHg).

Chronic hepatitis/chronic liver disease in absence of
cirrhosis included hepatitis due to HBV, HCV, autoimmune
response, alcohol or NASH, etc. that had been diagnosed
previously and on follow-up or diagnosed during current
admission.

Cirrhosis was defined by clinical features of chronic liver
disease and/or presence of portal hypertension. Patients
with previously diagnosed cirrhosis were included in
group C.

Acute hepatitis (Dengue-related) was defined as =2
times the upper limit of normal (ULN) of AST /ALT (normal:
0-40 IU/mL).

ACLF was defined as acute hepatic insult manifesting as jaun-
dice and coagulopathy, complicated within 4 weeks by ascites
and/or encephalopathy in a patient with previously diagnosed
or undiagnosed chronic liver disease.

ALF was defined by jaundice to encephalopathy interval of
<28 days.

Patients with no underlying liver disease were classified as
Group A, while those with underlying chronic hepatitis were
grouped into Group B; lastly, patients with underlying cir-
rhosis were grouped into Group C.

Statistical analysis

Categorical variables were presented as proportions while
continuous variables were either presented as mean (stand-
ard deviation) or median (range). Comparison of two
continuous variables was done by independent t-test or
Mann-Whitney test for parametric or non-parametric data,
respectively, while categorical variables by Fisher’s exact
test or Pearson’s Chi-square test. Comparison of continuous
variables was done by one way ANOVA with Post hoc by
Bonferroni method for parametric data or Kruskal-Wallis
test for non-parametric data. The predictors of liver failure
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Fig. 1. Etiologic distribution of chronic hepatitis and cirrhosis in Groups B
and C (in%).

Abbreviation: NAFLD, non-alcoholic fatty liver disease.

were analysed by Binary logistic regression (univariate and
multivariate). All statistical tools were two-tailed and level
(p) of <0.05 was considered as significant. All statistical
tests were performed using SPSS for Windows, version 22
(Armonk IBM Corp).
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Results

Seventy-one patients were in Group A, and there were twelve
patients in each Group B and Group C. The etiologies of the
chronic hepatitis and chronic liver disease cases are shown in
Fig. 1 and Supplementary Tables 1 and 2.

Demography and clinical presentation of dengue
infection

As shown in Table 1, males accounted for 61% (58/95) of the
study population and the mean age was significantly higherin
Group C (A:39.18 £ 1.6, B: 40.83 = 16.2 and C:50.92 £ 7.90
years; p = 0.02). Fever was universally present in all the
patients. Jaundice was present in 58.3% of the patients in
Group C, compared to 8.5% and 8.3% in Group A and Group
B respectively (p < 0.001). Similarly, there were a greater
number of Group C patients (58.3%) with ascites, as com-
pared to Group A (7%) and Group B (none) (p < 0.001).
Eighty-nine patients had classical DF, two patients presented
as DHF, one as ALF and three presented as ACLF. There was
1 each case of DHF in Group A and Group B. Three patients
presented as ACLF, including two with HBV as the cause of
underlying cirrhosis and one with ethanol-related cirrhosis
(Fig. 2 and Supplementary Fig. 1). Dengue serotype 2 was
isolated in the samples analyzed.

Table 1. Comparison of demographic features, clinical features and biochemical parameters

Group A, no liver disease,

Group B, chronic Group C, cirrhosis,

Parameter n=71 hepatitis, n = 12 n=12 p

Age (years) 39.18 + 1.6 40.83 = 16.28 50.92 + 7.90 0.02
Male 39 (54.9%) 10 (83.3%) 9 (75%) 0.1
Jaundice 6 (8.5%) 1 (8.3%) 7 (58.3%) <0.001
Upper gastrointestinal bleed/ 1(1.4%) 1 (8.3%) 0 0.26
mucosal bleed

Altered sensorium 2 (2.8%) 0 0 0.7
Ascites 5 (7%) 0 (0) 7 (58.3%) <0.001
Gallbladder edema on USG 27 (38%) 2 (16.7%) 6 (50%) 0.21
Hemoglobin (g/dL) 12.88 + 2.55 13.56 + 1.76 9.23 + 1.88 <0.001
TLC (x103/mm?3) 4.3 (1.6-31.9) 3.8 (2-8.8) 3.85 (2.1-6.6) 0.65
Platelet (x103/mm?3) 99 (9-354) 80.5 (11-281) 65 (15-110) 0.02
INR 1(0.9-6.6) 1(0.8-2) 2 (1-7.59) <0.001
Creatinine (mg/dL) 1 (0.22-9.25) 0.72 (0.15,2) 1 (0.01-10) 0.14
Total bilirubin (mg/dL) 0.96 (0.3-27.6) 0.9 (0.3,2.6) 5.25 (0.48-25.6) 0.002
Direct bilirubin (mg/dL) 0.2 (0.1-19.4) 0.14 (0.07-1.6) 2.06 (0.06-12.8) 0.002
AST (IU/L) 129 (13-5876) 171 (41-539) 38.5(17-111) <0.001
ALT (1U/L) 95 (10-4217) 194 (63-488) 38 (10-177) <0.001
SAP (IU/L) 75 (39-500) 98 (41-458) 119.5 (28-282) 0.09
GGT (IU/L) 40 (8-556) 75 (11-195) 47.5 (15-396) 0.46
Total protein (g/dL) 6.12 + 0.73 7.16 £ 0.70 6.91 + 0.86 0.005
Albumin (g/dL) 3.52 = 0.77 3.9 £ 0.42 2.56 * 0.54 <0.001
Globulin (g/dL) 3.65*+ 0.9 3.35 = 0.58 3.45 + 0.63 0.52
Hospital stay (days) 4.83 + 2.88 7.33+ 2.3 13+5 <0.001

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; GGT, gamma-glutamyl transpeptidase; INR, international normalized ratio; TLC, total leukocyte

count.
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Fig. 2. Distribution of clinical presentation of dengue infection (%).

Abbreviations: ACLF, acute-on-chronic liver failure; ALF, acute liver
failure; DF, dengue fever; DHF, dengue hemorrhagic fever.

Laboratory parameters in the presence of dengue
infection

As shown in Table 1, there was less hemoconcentration in
Group C compared to Group A and Group B (p < 0.001).
Total leukocyte counts were comparable in all the groups.
There was non-significant enhanced thrombocytopenia in
Group C [platelet values for Group A: 99 (9-354), Group B:
80.5 (11-281), Group C: 65 (15-110); p = 0.27]. Non-
variceal upper gastrointestinal bleeding was more common
in Group A and Group B than in Group C, even though the
cirrhotics had significantly prolonged international normalized
ratio (INR) and thrombocytopenia.

Liver involvement in normal cases and in chronic liver
disease with or without cirrhosis

As shown in Figs. 3 and 4, the median levels of AST and ALT
were significantly low in Group C, probably because of poor
hepatic reserve (Table 1). Patients in Group C had significantly
low albumin compared to those in Group A and Group B. Cir-
rhotics had significantly prolonged INR [2 (1-7.59)] compared
to the patients in Group A [1 (0.9-6.6)] and Group B [1 (0.8-
2)] (p < 0.001) attributable to the underlying liver disease.

Clinical course and outcome in normal cases and in
chronic liver disease with or without cirrhosis

As shown in Table 2, 2 patients in Group A had organ failure.
The patient presenting as ALF (jaundice to encephalopathy
interval of 5 days) had organ failure in the form of renal
failure (creatinine >1.5) and shock (blood pressure <90/60
on vasopressors), and he recovered. One patient in Group A
had DHF with multiorgan failure and ARDS, and succumbed
within 48 h. Two patients with ACLF had respiratory failure
requiring ventilatory support, and succumbed to pneumonia
and superadded sepsis. The third patient in Group C was dis-
charged against advice and hence was considered as mortal-
ity. A total of 3 patients expired in Group C compared to 1 in
Group A and none in Group B (p = 0.001). Patients in Group C
required prolonged hospital stay (in days) compared to those
in Group A or Group B (Group A: 4.83 £ 2.88, Group B: 7.33 +
2.3, Group C: 13 £ 5; p < 0.001).
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Fig. 3. Significant difference in AST and ALT in Group C compared to
Groups A and B (p < 0.001).

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase.
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Fig. 4. Significant difference in albumin and international normalized
ratio in group C (cirrhotics) compared to Groups A and B (p < 0.001).

Predictors of liver failure

As shown in Table 3, on univariate analysis hemoglobin,
albumin, INR and bilirubin predicted development of liver
failure. On multivariate analysis, it was found that only INR
and bilirubin significantly predicted development of liver
failure. International normalized ratio (INR) of >2.03
(AUROC: 0.97, sensitivity 100%, specificity 95.7%) and
bilirubin >7.05 (AUROC: 0.97, sensitivity 100%, specificity
96.7%) significantly predicted liver failure in the whole
cohort.
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Table 2. Outcome in the study group
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Without liver disease

With chronic hepatitis

With cirrhosis

Outcome (Group A) (Group B) (Group C) p
Died 1 (1.4%) 0 3 (25%) Avs. Bvs. C: 0.01
Survived 70 (98.6%) 12 (100%) 9 (75%) Avs. B: 1
B vs. C: 0.22
Total 71 12 12 Avs. C: <0.001
Discussion rare, seen only in 0.95% of cases. There was a marginal

Dengue infection is the most common arboviral infection in
tropical countries. Although literature survey showed many
articles on dengue hepatitis, there are none on patients with
liver disease and co-infection with dengue virus. To the best of
our knowledge, the current study is the first to enumerate the
effects of dengue infection in patients with liver disease and to
compare thereof with normal individuals infected with dengue.

We found that the dengue infection is common in younger
aged people, possibly because of their greater extent of
outdoor activities which would render them to be exposed
to the causative mosquito. Dengue had significant male
predilection, particularly in those with liver disease. The
likely explanation for this was inconclusive and the postula-
tion was that the females in India were more covered with
dress than their male counterparts, leading to less contact
with the mosquito. Patients with cirrhosis had ascites, sig-
nificantly lower hemoglobin, and platelet count. This differ-
ence is attributable to the difference in the synthetic function
and associated portal hypertension, with or without hyper-
splenism. Even though patients had significant thrombocyto-
penia and prolonged INR, there was no increased risk of
mucosal bleeds in the cirrhotic patients.

Deranged liver enzymes are a common phenomenon in
individuals with dengue fever and is seen in up to 97% of
cases.>® Kuo et al.'” recruited 270 patients and showed that
there is elevation of AST, gamma-glutamyl transpeptidase,
ALT, alkaline phosphatase, and bilirubin in 93.3%, 83.0%,
82.2%,16.3%, and 7.2% of the patients, respectively; the
study also highlighted that AST elevation is common during
the early phase of infection. In our study as well, AST was
elevated more than ALT in patients without liver disease,
probably suggesting that the source of AST was not only
the liver but also the damaged myocytes.'®1° There was
marginal (less than 2 times ULN) elevation of aminotrans-
ferases in cirrhotics compared to patients with chronic hep-
atitis (commonly up to 4 times ULN) and in patients without
any liver disease (mostly around 3times ULN). Kulkarni
et al.,?° in his series of 948 children, showed that there
was a raised AST/ALT in 90% but hyperbilirubinemia was

Table 3. Variables predicting development of liver failure

increase in the aminotransferases in cirrhotics probably
because of reduced synthetic function and reduced viable
liver tissue for production of enzymes. Cirrhotics due to sar-
copenia may have reduced muscle source of AST as well.
Tang et al.,?! in his case series of 27 patients, showed that
HBV and dengue co-infected patients had significantly lower
levels of IL-6 and TNF-a than in patients with only dengue
infection, but the actual cause and implication of this was not
elucidated.

In another study of 45 confirmed DHF cases, Nguyen
et al.,?? showed that mild to moderate elevation of enzymes
(AST >> ALT)was quite common, like in our series, but the
elevation did not differ significantly between patients with or
without hepatitis B/C infection.

Our study also showed that the serotype of dengue was
type 2 in all the cases, irrespective of liver disease,
confirming that the most prevalent serotype in India is
type 2. The dengue infection had a varied presentation, as
far as liver involvement is concerned (i.e. it presented as
anicteric hepatitis, icteric hepatitis, ALF, ACLF and worsen-
ing liver failure in a previously decompensated cirrhosis).
The incidence of ALF due to dengue infection in adults is
reported somewhere between 5.2-8.9%.1%!! Dengue as an
etiology for ALF in children varies from 18.5% in Indian
children to as high as 34% in Thai children.?32* In our
adult population, the incidence of ALF was 1.1% and of
ACLF was 3.1%. Dengue leading to acute hepatic decom-
pensation has been rarely reported.!? Patients with cirrho-
sis had a prolonged hospital stay and higher complication
rate, leading to significantly higher mortality than in those
without cirrhosis or liver disease. Dengue leading to liver
failure and subsequent outcome could be predicted inde-
pendently based upon the presence of jaundice (total
serum bilirubin >7mg/dL) or impaired hepatic synthetic
function, i.e. coagulopathy: INR of >2.

The study is unique and is the first to report the differences
in dengue manifestations in this type of patient population.
Deranged LFT in addition to thrombocytopenia and hemo-
concentration is a clue for dengue-related liver involvement.
Patients with underlying liver disease without cirrhosis can

OR (95%(CI, p value)

Predictors Univariate Multivariate
Hemoglobin 0.65 (0.42-1.03, 0.07)
Albumin 0.22 (0.04-1.07,0.06)

International normalized ratio
Total bilirubin

2.25 (1.27-3.97,0.005)
1.24 (1.06-1.46,0.007)

2.28 (1.14-4.58,0.02)
1.24 (1.05-1.46,0.01)
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develop liver failure and need to be managed aggressively.
For patients with cirrhosis, our study is the first to address the
clinical challenge of evaluating pyrexia and identifying
dengue. Dengue infection is greatly masked by the liver
disease, due to disproportionately low hemoglobin (in con-
trast to hemoconcentration) and low platelet count, but
transient liver enzyme elevation with AST > ALT is a clue for
suspecting dengue infection. Jaundice is uncommon with
dengue, but the presence of jaundice or coagulopathy could
be a red-flag sign. The effects of liver transplant for dengue-
related ALF, ACLF or decompensated cirrhosis are largely
unknown to date. The current study is the first to highlight the
clinical profile, key to early detection as well as to prognos-
ticate this rare cohort of patients.

The limitation of this study is lack of the toxin assay, which
could have added more prognostic value. Study of the sys-
temic inflammatory cytokine profile as well as the liver
histology could have made our study more robust. We did
not find any NASH cirrhotics who developed dengue infection;
whether this was due to our time-bound study design or
whether NASH is protective, is unknown. The relatively low
risk for bleeding manifestation in cirrhosis with dengue infec-
tion despite derangement of coagulation profile needs further
study. Probably, compensatory mechanisms play a role.

In conclusion, dengue infection is a common cause of
fever in Southeast Asia. Patients with underlying cirrhosis
may not have classical features of dengue infection but tend
to have poor prognosis. Dengue infection can have varied
manifestations, ranging from simple fever to ACLF and ALF.
Dengue should be suspected as a cause of acute insult,
especially in endemic areas. Our results also suggest that a
high suspicion for underlying liver disease should be main-
tained for patients with progressive illness and hepatic
dysfunction.
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