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ABSTRACT

Background and Objective: Dengue fever, a significant tropical disease, often presents
with liver dysfunction. This study evaluated the association between elevated liver function
tests (AST, ALT, bilirubin) and clinical outcomes and mortality, to identify prognostic
indicators. Material & Methods: This cross-sectional study was conducted in the
department of Medicine, Nishtar Hospital, Multan, over a 15-month period from July 2024
to September 2024. Patients with confirmed dengue fever were enrolled using a non-
probability consecutive sampling technique. Statistical analysis was performed using SPSS
version 26.0. Results: A total of 146 patients were included, with a mean age of 48 + 17
years; the most common age group was 31 to 45 years (32%). Males constituted 78 (53%)
of the sample. Dengue fever (DF) was identified in 85 (58%), dengue hemorrhagic fever
(DHF) in 37 (25%) and dengue shock syndrome (DSS) in 24 (16%). AST and ALT levels
were significantly elevated in DSS (670.4 = 701.5 U/L and 700.8 £+ 750.3 U/L) compared
to DHF (550.7 + 660.3 U/L and 560.4 + 720.8 U/L) and DF (482.8 = 645.6 U/L and 496.1
+683.1 U/L) (p < 0.001). Mortality was 38% in DSS and 11% in DHF (p<0.001). AST,
ALT, and bilirubin were significantly higher in non-survivors (p<0.001). Severe liver
dysfunction (AST + ALT > 300 U/L) was associated with increased mortality.
Conclusion: This study highlights the strong association of elevated LFTs with severe
dengue outcomes, underscoring their prognostic value in assessing severity and guiding

interventions.

INTRODUCTION

Dengue fever is a mosquito-borne viral illness caused by
the dengue virus, a member of the Flaviviridae family,
transmitted primarily by Aedes aegypti mosquitoes [1].
The disease pathogenesis involves a complex interaction
of viral replication, immune activation, and endothelial
dysfunction, leading to manifestations ranging from
mild fever to severe complications such as dengue
hemorrhagic fever (DHF) and dengue shock syndrome
(DSS) [2]. The incidence of dengue has grown
dramatically worldwide in recent decades. Over 2.5
billion people—more than 40% of the world's
population—are now at risk of dengue. The World
Health Organization currently estimates that there are an
estimated 50-100 million dengue infections worldwide
annually [3]. In Pakistan, dengue outbreaks have become
increasingly frequent, with significant morbidity and
mortality, particularly after the rainy season. Pakistan
reported its first outbreak in 1994 [4]. Dengue virus has
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4 distinct but related serotypes (DEN1-4). Immunity to
one serotype increases the risk of severe dengue upon
reinfection [5]. Many studies have identified risk factors
such as old age, female gender, low socioeconomic
status, and comorbid conditions like
hemoglobinopathies, diabetes, pre-existing liver injury
and hypertension are associated with severe disease
outcomes [6].

Individuals diagnosed with dengue fever often
exhibit a spectrum of findings such as fever, retro-
orbital, joint pain, vomiting, fatigue, headache and
diverse bleeding manifestations [7]. Liver involvement
is common in dengue infection and dengue associated
liver injury was first reported in 1967 [8]. The
prevalence of liver dysfunction reported in patients with
dengue fever is 67%. The existing literature highlights
significant variability in LFT abnormalities and their
correlation with dengue severity [9]. Saghir et al. (2023)
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demonstrated that elevated ALT levels were strongly
associated with severe dengue, with 64% of DHF cases
and all DSS cases showing significant enzyme
derangements [10]. Rejee et al. (2023) observed elevated
AST and ALT in severe dengue, accompanied by
increased bilirubin levels and gallbladder wall edema
[11]. Similarly, Dhotre et al. (2022) reported significant
liver dysfunction in DSS, with mean AST and ALT
levels exceeding 1500 IU/L and 1000 IU/L, respectively
[12].

Among the clinical features of dengue infection,
thrombocytopenia—a reduction in platelet count—is a
hallmark finding that plays a significant part in the
pathophysiology and progression of the disease [13].
Dengue virus, specifically serotype 2, inhibits
megakaryopoiesis, induces precursor apoptosis and
accelerates peripheral platelet destruction, collectively
leading to thrombocytopenia [14]. The enzyme-linked
immunosorbent assay (ELISA) for detecting non-
structural protein 1 (NS1) antigen and immunoglobulin
M (IgM) antibody is the preferred diagnostic method in
regions where dengue is endemic [15]. Current
management strategies are supportive, focusing on
hydration and symptomatic relief. However, severe
cases necessitate close monitoring for complications like
bleeding, shock, and organ dysfunction [16]. This study
aims to investigate the relationship between LFT
abnormalities and clinical outcomes in dengue patients,
focusing on the association of elevated AST, ALT, and
bilirubin  levels with  complications such as
hepatomegaly, and mortality. By identifying reliable
markers for severe disease, this study seeks to contribute
to the development of evidence-based protocols for early
intervention, ultimately lowering morbidity and
mortality in dengue-endemic regions.

METHODS AND MATERIALS

It was a cross-sectional study conducted at the
Department of Medicine, Nishtar Hospital, Multan, after
obtaining ethical approval from the Ethical Review
Committee (IRB: 8034), over duration of 15 months
from July 2023 to September 2024. After explaining the
purpose, risks and benefits of the study, informed
consent was taken. The sample size of 146 was
computed using the prevalence of liver dysfunction as
67%, with 95% confidence level and 7% margin of error
[17]. A non-probability consecutive sampling technique
was utilized for participant enrollment.

Inclusion & Exclusion Criteria

Patients of both genders, aged 15-80 years, who
presented with clinical features indicative of dengue
fever, such as fever, headache, myalgia, retro-orbital
pain and abdominal pain, were included in the study.
Eligibility was further confirmed by a laboratory
diagnosis of dengue through positive NS1 antigen or
IgM dengue antibodies using standard diagnostic assays.
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Patients with pre-existing chronic liver diseases, such as
alcoholic or non-alcoholic fatty liver disease hepatitis B
& C or cirrhosis, as well as those with concurrent
infections such as malaria or enteric fever, were
excluded. Individuals with a recent history of
hepatotoxic medication use, such as acetaminophen
overdose within the past four weeks or those undergoing
chemotherapy or immunosuppressive therapy, were also
not eligible.

Data Collection Procedure

After obtaining informed consent, demographic and
clinical details of the participants were recorded,
including age, gender and presenting symptoms. Dengue
severity was assessed, along with the presence of
hemorrhagic manifestations, including petechiae,
purpura, gum bleeding, epistaxis, hematemesis,
hemoptysis, hematuria and melena. Laboratory
parameters such as platelet count, hematocrit (Hct), liver
function tests (ALT, AST, ALP and total bilirubin) and
serum albumin were documented. Patients were
classified into three diagnostic groups—DF, DHF and
DSS—based on the WHO-defined clinical and
laboratory criteria. Further classification was performed
based on liver function test results, specifically AST and
ALT levels (measured in U/L). Patients were categorized
into three groups: Group | comprised those with mild
enzyme elevation (< 110 U/L), Group II comprised those
with moderate enzyme elevation (< 300 U/L) and Group
111 comprised those with severe enzyme elevation (> 300
U/L). Chest X-rays and abdominal ultrasounds were
performed to evaluate for pleural effusion and ascites, as
well as to assess liver and spleen size. Mortality and the
length of hospital stay were documented for all patients.

SPSS version 26.0 was used to analyze the data.
Descriptive statistics were employed to compile baseline
aspects, with categorical variables demonstrated as
frequencies and percentages and continuous variables as
medians with interquartile ranges (IQR) or means with
standard deviations (SD), as appropriate. The Kruskal-
Wallis test, a non-parametric test, was applied to
compare continuous variables (e.g., platelet count,
hematocrit, AST, ALT, total bilirubin, serum albumin,
and length of hospital stay) across the three groups of
dengue fever. To compare the categorical variables the
Chi-Square test was applied. ANOVA was applied to
assess the effect of mortality on continuous variables,
including AST, ALT and total bilirubin levels. The
results were acknowledged statistically significant at a p-
value < 0.05.

RESULTS

A total of 146 patients were included, with a mean age
of 48 + 17 years. Among these, the most common age
group was 31 to 45 years, accounting for 47 (32%),
followed by 46 to 60 years with 42 (29%), greater than
60 years with 35 (24%), and 17 to 30 years with 22

Page | 145

Copyright © 2025. IJBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.



Assessment of Abnormal Liver Function Tests in Dengue Fever...

Jamil, M. et al.,,

(15%). The male population constituted 78 (53%) of the
sample, while females represented 68 (47%). Based on
the clinical diagnosis, dengue fever was identified in 85
(58%) patients, dengue hemorrhagic fever in 37 (25%),
and dengue shock syndrome in 24 (16%). Mortality was

Table 1

significantly higher in dengue shock syndrome (9, 38%)
compared to dengue hemorrhagic fever (4, 11%), with
no deaths reported in dengue fever (p < 0.001). Further
clinical and demographic characteristics are detailed in
Table 1.

Baseline Characteristics, Clinical Features, and Outcomes in Patients with Dengue Spectrum

Characteristics Dengue Fever (85) | Dengue Hemorrhagic Fever (37) | Dengue Shock Syndrome (24) | p-value
Age Group
17 to 30 years 16 (19%) 5 (14%) 1 (4%)
31 to 45 years 30 (35%) 12 (32%) 5 (21%) 0.216
46 to 60 years 23 (27%) 11 (30%) 8 (33%) '
>60 years 16 (19%) 9 (24%) 10 (42%)
Gender
Male 45 (53%) 21 (57%) 12 (50%) ol8e7
Female 40 (47%) 16 (43%) 12 (50%) '
Fever 71 (84%) 30 (81%) 18 (75%) 0.635
Headache 69 (81%) 27 (73%) 18 (75%) 0.556
Retro-orbital Pain 23 (27%) 4 (11%) 10 (42%) 0.022*
Myalgia 66 (78%) 35 (95%) 21 (88%) 0.057
Abdominal Pain 57 (67%) 22 (59%) 17 (71%) 0.609
Hemorrhagic Manifestations 3 (4%) 17 (46%) 11 (46%) <0.001*
Hepatomegaly 23 (27%) 12 (32%) 11 (46%) 0.215
Splenomegaly 20 (24%) 12 (32%) 12 (50%) 0.042*
Ascites 0 (0%) 17 (46%) 16 (67%) <0.001*
Pleural Effusion 0 (0%) 24 (65%) 12 (50%) <0.001*
Mortality 0 (0%) 4 (11%) 9 (38%) <0.001*
Table 1: Pearson’s chi-square test was applied to analyze AST (U/L) 150 92 (60— 129 <0.001
associations between clinical characteristics and dengue (761;,5543) 983) (80*112500)
spectrum. A p-value < 0.05 was acknowledged ALT(UL) 747513 (60.750) (80-1000) <0001
statistically significant (*). Percentages represent Total 11 - ”g
proporthns within the same group. . (Br:u%tl)_u)n 0621) (1135 (1540 <0001
Median platelet count was lowest in DHF (35 x Sergum
103/uL, IQR: 12-74) and DSS (41 x 10%/uL, IQR: 10— e 3&%5 23-%2 s 3-234 <0.001
60) compared to DF (87 x 10%pL, IQR: 55-108). (g/dL) @i=a) B (G
Hematocrit levels were highest in DSS (42%, IQR: 38— Length of 4 6 8
46). AST and ALT levels were markedly elevated in Hospital (3-6) (4-8) 6-10) <0001
Stay (days)

DSS (670.4 + 701.5 U/L, 700.8 £ 750.3 U/L) and DHF
(550.7 £ 660.3 U/L, 560.4 + 720.8 U/L). Total bilirubin
was significantly higher in DSS (3.6 + 2.2 mg/dL).
Serum albumin levels were lowest in DHF (3.05 £ 0.30
g/dL). Hospital stay was longest in DSS (8.5 + 3.4 days),
followed by DHF (6.9 £ 3.2 days) and DF (5.08 £ 2.54
days) (Table 2).

Table 2
Comparison of Laboratory and Clinical Parameters
across Dengue Spectrum

g I o
@ ® @ n D
Z8 339 =S35&€ 3T
Variable oo ~33 nes 5l
Sy T3S £52 £
3 =) ® @ 9
= ~ O =
Platelet 87 35 21
Count (/uL)  (55-108) (12-74) (10-60) <0.001
Hematocrit 37 35 42 0,001
(%) (33-41)  (30-40)  (38-46) :
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Table 2: The Kruskal-Wallis test was used to compare
the continuous variables across the three groups of
dengue (Dengue Fever, Dengue Hemorrhagic Fever,
Dengue Shock Syndrome). Statistical significance was
set at p <0.05.

The mean AST levels were significantly higher in
patients who died compared to those who survived
(1552.31 + 293.18 U/L vs. 378.32 £ 571.40 U/L; p <
0.001). Similarly, ALT levels were elevated in non-
survivors (1638.46 + 400.06 U/L) compared to survivors
(384.41 + 597.50 U/L; p < 0.001). Total bilirubin was
also markedly higher in non-survivors (5.12 = 2.33
mg/dL) compared to survivors (1.54 £ 1.54 mg/dL; p <
0.001). The ANOVA results indicated a significant
effect of mortality on AST (F = 53.26, p < 0.001, n* =
0.270), ALT (F = 54.68, p < 0.001, > = 0.275), and total
bilirubin levels (F = 60.81, p < 0.001, n* = 0.297).
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Table 3
Association of Mortality and Liver Function Test (LFT)
Levels across Dengue Spectrum

LET Dengue Dengue %ehr:)%ie -

Levels Fe_\ger Hemorrh_aggic Syndrome  value
(n=85) Fever (n=37) (n=24)

Normal

(<55 0 (0.0%) 0 (0.0%) 1(100.0%) <0.001

U/L)

Mild 38

High (< 1 (100.0%) 0 (0.0%) -

1oujy  (100:0%)

Moderate 20

High (< 15 (100.0%) 0 (0.0%) -

soou/)  (100:0%)

Severe

High (> 0 (0.0%) 4 (21.1%) 8 (34.8%) 0.157

300 U/L)

Table 3: The table presents the distribution of mortality
across different levels of liver function tests (LFTs,
combining AST and ALT values) and dengue diagnosis
(Dengue Fever, Dengue Hemorrhagic Fever, Dengue
Shock Syndrome). The Chi-Square test was applied.
Percentages represent proportions within the same
group.

Liver function test (LFT) abnormalities were
significantly associated with mortality (p = 0.000).
Normal LFT levels (AST + ALT < 55 U/L) were linked
to 100% survival in DF and DHF, while one death
(100%) occurred in DSS. In the mild high LFT range
(AST + ALT <110 U/L), survival remained 100% across
all groups. For moderate high LFT levels (AST + ALT <
300 U/L), survival was also 100%. However, in the
severe high LFT group (AST + ALT > 300 U/L), 4
deaths (21.1%) occurred in DHF and 8 deaths (34.8%)
in DSS, though the difference was not statistically
significant (p = 0.157) (Table 3).

DISCUSSION

Dengue fever significantly impacts liver function, often
causing elevated liver enzymes (AST, ALT) due to viral
infection of hepatocytes. Severe cases may lead to liver
inflammation, impaired function, and jaundice,
necessitating monitoring through liver function tests
(LFTs). In this study, patients had a mean age of 48
years, with the most affected age group being 31 to 45
years (32%). This trend aligns with Ahmad et al. (2024)
and Kittitrakul et al. (2015), who reported mean ages of
37 and 26 vyears, respectively [17,18]. A male
predominance (53%) was observed, consistent with
Ahmed et al. (2014) and Ravilla et al. (2023), though
Swamy et al. (2021) noted that severe cases, particularly
DSS, were more common in females [19-21]. These
variations in demographic distribution may be
influenced by geographic and population differences.

Fever was the most common symptom in all
diagnostic categories, consistent with prior studies where
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it was reported in nearly all cases [19,21]. Other frequent
symptoms included headache, myalgia, and abdominal
pain, with retro-orbital pain being significantly
associated with DSS cases (42%, p=0.022).
Hemorrhagic manifestations were notably more frequent
in severe cases, present in 46% of both DHF and DSS
cases, compared to only 4% in DF (p<0.001). This
finding is in agreement with Swamy et al. (2021), who
observed mucosal bleeding in 91.7% of severe dengue
cases, and Ahmad et al. (2024), who reported bleeding
in 55.9% of severe cases [17,20].

Hepatomegaly was present in 46% of DSS cases,
similar to findings from Swamy et al. (77.8%) and
Ravilla et al. (91.2%) [20,21]. Splenomegaly was noted
in 50% of DSS cases (p=0.042), aligning with Ravilla et
al. (2023) (41.2%) but differing from Dhotre et al. (2022)
and Kittitrakul et al. (2015), where splenomegaly was
rare [12,18]. Ascites and pleural effusion were
significantly associated with severe disease, affecting
67% and 50% of DSS cases, respectively (p<0.001).
These findings correlate with Ravilla et al. (2023), who
reported ascites in 86.2% and pleural effusion in 82.4%
of severe dengue cases, and Saghir et al. (2023), who
found ascites in 62% of DHF cases [10,21].

The median platelet count decreased significantly
with disease severity, with DSS patients having the
lowest levels (41 x 103/uL, p<0.001). These findings are
aligned with Ahmed et al. (2014), who reported platelet
counts of 54.91 x 103/uL in severe cases, and Ravilla et
al. (2023), who noted medians of 64 x 103/uL in severe
dengue. AST and ALT levels were significantly elevated
in DSS cases (670.4 + 701.5 U/L and 700.8 + 750.3 U/L,
respectively, p<0.001) [19,21]. Similar elevations were
displayed by Dhotre et al. (2022), with AST and ALT
levels exceeding 1,500 U/L and 1,000 U/L, respectively,
in DSS cases. Comparable trends were observed in
Swamy et al. (2021) and Ahmed et al. (2014),
highlighting the association between transaminase
elevations and disease severity [12,20].

Total bilirubin levels were also markedly higher in
DSS cases (3.6 £ 2.2 mg/dL, p<0.001), align with
Ahmad et al. (1.737 + 0.509 mg/dL in severe cases) and
Dhotre et al. (2.83 £ 0.07 mg/dL in DSS). Rejee et al.
similarly reported elevated bilirubin in severe dengue
(1.4 mg/dL) compared to DF (0.78 mg/dL, p<0.05)
[11,12,19]. Hypoalbuminemia was observed, with the
lowest levels in DSS cases (3.1 + 0.35 g/dL, p<0.001),
consistent with Ravilla et al. (2023), who reported
albumin levels of 2.7 £ 0.4 g/dL in severe dengue [21].
Mortality was highest in DSS (38%), significantly
greater than in DHF (11%), with no deaths in DF
(p<0.001). Elevated AST, ALT, and bilirubin levels
were strongly associated with mortality. Non-survivors
had AST levels of 1,552.31 + 293.18 U/L and ALT
levels of 1,638.46 + 400.06 U/L (p<0.001). Similar
findings were reported by Ahmed et al. (2014), where all
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fatalities occurred in patients with severe liver
dysfunction, and Ahmad et al. (2024), who observed
significantly higher bilirubin levels in fatal cases.
Swamy et al. (2021) documented two fatalities in severe
dengue, associated with refractory hypotension and
severe bleeding [17,19,20]. These findings reinforce the
role of liver dysfunction as a predictor of dengue severity
and poor outcomes.

This study's strengths include a comprehensive
evaluation of clinical and laboratory parameters across
the dengue spectrum, providing valuable insights into
disease severity markers. The sample size was robust,
enabling meaningful comparisons between diagnostic
groups. Although, its single-center design, which may
limit generalizability, and the absence of long-term
follow-up to assess recovery patterns and sequelae are
included in its limitations. Additionally, potential
confounding factors, such as comorbidities, were not
extensively analyzed. Future research should focus on
multicenter studies with larger populations, including
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