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Prevalence of derangement of LFTs in dengue fever at tertiary care hospital:
A cross-sectional study
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ABSTRACT

Objective: The involvement of liver is a common feature of dengue fever, and the liver enzymes are often raised,
sometimes to a high degree. The objective of this study was to find out the prevalence and profile of liver function
test abnormalities in the laboratory diagnosed patients with dengue fever.

Material and Methods: The Cross-sectional study was done at the Department of Medicine, Jinnah Postgraduate
Medical Centre, Karachi, Pakistan. In a period of Six months. Laboratory confirmed dengue fever patients aged 18-
60 years were selected using non-probability consecutive sampling and a total of 150 cases were taken in the
study. Dengue infection was diagnosed by positive NS1 antigen and/or dengue IgM antibody test. SPSS version
26.0 was used to analyze data and p value < 0.05 was taken as significant.

Results: The mean age was 34.6 (SD: 11.2) years, and 92 (61.3%) participants were male. Overall, 128 (85.3%)
patients were deranged with LFT. The most common abnormality was elevated AST in 119 (79.3%) patients
followed by elevated ALT in 104 (69.3%), elevated ALP in 38 (25.3%) and hyperbilirubinemia in 24 (16.0%). The
abnormalities of LFTs were significantly higher in patients who presented on days 5—7 compared with those who
presented within 4 days of the illness (93.3% versus 73.8%, p=0.001).

Conclusion: Deranged liver function tests were prevalent in dengue fever and the most important biochemical
abnormalities were of AST elevation and AST predominance.
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INTRODUCTION

Dengue fever is a mosquito-borne viral disease which
is a public health concern in tropical and subtropical
areas. It manifests on a spectrum of clinical severity
from a self-limited febrile illness to severe dengue
with plasma leakage, bleeding, shock and multi-
organ dysfunction. Liver involvement is known to be
part of the dengue infection and disturbance in liver
function tests is known to occur even before the
onset of jaundice or liver failure. Children affected
have been reported to have increased serum levels
of aminotransferases, mainly aspartate
aminotransferase and alanine aminotransferase, that
have been correlated with the severity of the disease
[1].

Pediatric evidence has shown that hepatic
dysfunction can aid in predicting progression to
severe dengue; higher transaminase, abnormal
bilirubin and lower albumin levels were more
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prevalent in the complicated cases [2]. A
retrospective  observational study reported a
spectrum of liver damage throughout the spectrum of
severity, with biochemical abnormalities possibly
representing direct injury from the virus, systemic
inflammatory process, or hypoxic mechanisms [3].
Frequent changes in aminotransferases and
haematological parameters have been seen in cross-
sectional data of hospitalized dengue patients [4].
Adverse outcomes and more severe disease were
associated with deranged liver function tests in
children in a similar fashion [5].

In addition to traditional liver tests, research has been
conducted on biomarkers of liver involvement.
Biochemical markers were identified in adult case-
control data to enhance the recognition of liver injury
in dengue and the aspartate aminotransferase-to-
platelet ratio index was suggested as a good
indicator of complicated infection [6-7]. However, a
systematic review showed that liver involvement is
frequent, but the rates for abnormalities and the
degree of abnormality are variable depending on the
age range, severity of the disease, context, and
laboratory definition of abnormality [8]. Extreme
hepatic reactions have also been described such as
acute liver failure, but these are the rare end of the
spectrum [9]. Meta-analytic findings suggested high
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mortality with dengue associated acute liver failure
and hence the importance of timely detection of
hepatic dysfunction [10].

Dengue is an important public health issue and
outbreaks are repeatedly being reported from various
areas of Pakistan. In Pakistan, there is a persistent
burden of dengue infection with 48,906 confirmed
cases and 183 fatalities reported during dengue
outbreak 2021 [11]. While various studies in Pakistan
have described the clinical and haematological
manifestations of Dengue, there is little data available
on the frequency and pattern of LFT abnormalities in
adult Dengue patients [12-13]. Although, there is
growing evidence of liver involvement in Dengue,
information on the prevalence and pattern of liver
function abnormalities among adult Dengue patients
in Pakistan is still scarce. Thus, the present study
was aimed to find the prevalence and profile of liver
function test derangements in laboratory confirmed
Dengue cases in a tertiary care hospital.

MATERIAL AND METHODS

This cross-sectional study was carried out in the
Department of Medicine at Jinnah Postgraduate
Medical Centre, Karachi, Pakistan for six months
from 1st July 2025 till 30" December 2025 after
receiving approval from the College of Physicians
and Surgeons Pakistan and Institutional Review
Board, Jinnah Postgraduate Medical Centre with
approval No: F.2-81/2025-GENL/373/JPMC on 25t
June 2025.

Sample size was determined using OpenEpi for
estimating a population proportion. The calculated
number of participants was 150. A prevalence of
40.0% dengue with warning signs (DWS) reported in
a previous study [11] among dengue patients was
used for sample size estimation, 95% confidence
level and 5% absolute precision. So, 150 laboratory
confirmed dengue fever patients were consecutively
sampled. All adults, both male and female, between
18 - 60 years of age, who had laboratory confirmation
of DF and had been admitted to the hospital within
the first seven days of illness and who were willing to
sign an informed consent form were included.
Dengue infection was diagnosed by the presence of
a positive dengue NS1 antigen and/or dengue IgM
antibody by enzyme-linked immunosorbent assay or
rapid diagnostic test. Patients with known chronic
liver disease (hepatitis B, C or cirrhosis), those who
were on hepatotoxic drugs, patients with the co-
infection of malaria or typhoid and pregnant women
were excluded.

Operationally, dengue fever was defined as an acute
febrile illness with laboratory confirmation (positive
dengue NS1 antigen and/or dengue IgM antibody
test). Liver biochemical parameters deranged
included, serum aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase and total
bilirubin. Hyperbilirubinemia was defined as the
serum level of total bilirubin being > 1.2 mg/dL; AST
predominance was defined as the serum level of AST
being higher than its corresponding ALT level in the
same patient and elevated AST and ALT were
defined as AST and ALT serum levels > 40 IU/L. Any
LFT derangement was defined as elevation of at
least one biochemical parameter including AST, ALT,
ALP or total bilirubin above the laboratory reference
range. Liver enzyme derangement was divided into
severity categories based on the extent of increase
from the wupper Ilimit of normal (ULN). Mild
derangement was considered as enzyme elevation
<2 x upper limit of normal (ULN), moderate
derangement was considered as enzyme elevation
>2 x to 5 x ULN, and severe derangement was
considered as enzyme elevation >5x ULN. Eligible
patients were enrolled consecutively, based on
written informed consent. Demographic data (age,
sex) and clinical data (time since onset of illness on
admission) were collected by using a structured data
collection proforma. At admission, blood samples
were analyzed at the hospital laboratory following
standard operating procedures (SOP). The serum
AST, ALT, ALP and total bilirubin levels were
measured, recorded and categorized based on
predetermined operational definitions. Data were
entered and analyzed with the help of the Statistical
Package for the Social Sciences (SPSS) version
26.0. Shapiro-Wilk test was used to check the
normality of quantitative variables. The age was
normally distributed and was presented as mean *
SD while the duration of illness at admission was
non-normally distributed and presented as median
(IQR). Qualitative data such as gender, liver function
test derangement were presented as frequency and
percentage. Liver function test abnormalities were
used as primary outcome, and were presented in
terms of frequency and pattern and were summarized
by descriptive statistics. Pearson's Chi-square test
was used to determine the association between liver
function test derangement and categorical variables
such as gender (male and female), age group (18-
35yrs and 36-60yrs), and duration of the iliness at the
time of admission (<4 days and 5-7 days). Fisher's
exact test was used for expected frequencies that
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were too small. A two-tailed p-value <0.05 was
considered statistically significant.

RESULTS

A total of 150 laboratory-confirmed dengue fever
patients were included in the study. The average age
of the participants was 34.6 (SD: 11.2) years. Among
the participants, 92 (61.3%) were male and 58
(38.7%) were female. The median time of illness at
the time of admission was 5 days (IQR 4-6 days).
NS1 antigen was positive alone in 104 (69.3%)
patients, dengue IgM antibody was positive alone in
32 (21.3%) patients and both NS1 antigen and
dengue IgM antibody was positive in 14 (9.3%)
patients (Table-I).

Out of all the patients, 128 (85.3%) patients had
deranged liver function tests (LFT) while 22 (14.7%)
patients had normal LFT results. The most common

biochemical derangement was raised AST (79.3%)
followed by raised ALT (69.3%), raised ALP (25.3%)
and hyperbilirubinemia (16.0%). One hundred and
one patients (67.3%) had AST predominance. In the
category of patients with LFT derangement, 55
(43.0%), 50 (39.1%) and 23 (18.0%) had mild,
moderate and severe LFT derangement respectively.
These severity percentages were calculated using
the subgroup of patients with LFT derangement
(n=128) as the denominator (Table-I1).

But a statistically significant association was found
between duration of illness at admission and LFT
derangement. Patients who presented between days
5-7 of illness had higher frequency of LFT
derangement (83 (93.3%)) compared with patients
presenting within <4 days of illness (45 (73.8%))
(p=0.001) (Table-IIl).

Table-I. Demographic and clinical characteristics of study participants (n=150)

Characteristics

Value

Age, years 34.6 (SD: 11.2)
Age group, n (%)
18-35 years 82 (54.7)
36-60 years 68 (45.3)
Gender, n (%)
Male 92 (61.3)
Female 58 (38.7)
Duration of illness at admission, days 5 (IQR: 4-6)
Duration of illness at admission, n (%)
<4 days 61 (40.7)
5-7 days 89 (59.3)
Laboratory confirmation, n (%)
NS1 antigen positive only 104 (69.3)
Dengue IgM antibody positive only 32 (21.3)
Both NS1 antigen and IgM antibody positive 14 (9.3)

SD: Standard deviation; IQR: Interquartile range; NS1: Non-structural protein 1; IgM: Immunoglobulin M

Table-Il. Frequency and pattern of liver function test derangement among study participants (n=150)

Liver function test findings n (%)
Any LFT derangement 128 (85.3)
No LFT derangement 22 (14.7)
Elevated AST (>40 IU/L) 119 (79.3)
Elevated ALT (>40 IU/L) 104 (69.3)
Elevated ALP above reference range 38 (25.3)
Hyperbilirubinemia (>1.2 mg/dL) 24 (16.0)
AST predominance 101 (67.3)

Severity of LFT derangement (n=128)

Mild (£2x ULN) 55 (43.0)
Moderate (>2-5x ULN) 50 (39.1)
Severe (>5x ULN) 23 (18.0)

LFT: Liver function test; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; ULN: Upper limit of
normal. Patients could have more than one abnormal LFT parameter; therefore, percentages of individual abnormalities are not mutually
exclusive. Severity categories of LFT derangement were calculated among patients with LFT derangement only (n=128), not the total study
population (n=150).

Table-lll. Association of liver function test derangement with demographic and clinical characteristics (n=150)

Variables Total (n) LFT deranged n (%) LFT normal n (%) p-value
Age group 0.168
18-35 years 82 67 (81.7) 15 (18.3)

36-60 years 68 61 (89.7) 7 (10.3)

Gender 0.098
Male 92 82 (89.1) 10 (10.9)
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Female 58
Duration of illness at admission

<4 days 61
5-7 days 89

46 (79.3) 12 (20.7)

0.001
45 (73.8) 16 (26.2)
83 (93.3) 6 (6.7)

Pearson’s Chi-square test was applied to assess associations between LFT derangement and age group, gender, and duration of illness at

admission. A two-tailed p-value <0.05 was considered statistically significant.

DISCUSSION

This current study assessed the frequency and trend
of liver function test (LFT) derangements in
hospitalized adult dengue fever patients with
laboratory confirmed diagnosis of dengue fever. The
results showed that 128 (85.3%) of the patients had
one or more abnormal liver biochemical parameters.
The most common abnormality was elevated
aspartate aminotransferase (AST) followed by
elevated alanine aminotransferase (ALT), elevated
alkaline phosphatase (ALP), and hyperbilirubinemia.
In patients with LFT derangement, majority of the
patients had mild to moderate biochemical
abnormalities while severe biochemical abnormalities
were present in lesser numbers. These observations
suggest that biochemical liver damage is a common
feature of dengue infection, but clinically apparent
liver failure is still rare.

Previous studies have shown that liver involvement is
an important part of dengue infection ranging from
minimal rises in liver enzyme to severe liver
dysfunction in critical dengue patients. Juneja et al
have reported that AHF due to dengue is a rare but
serious complication and is commonly associated
with serious systemic manifestations and needs
intensive clinical management [13]. Although no
clinical hepatic failure was recorded in the available
case records, formal assessment of hepatic failure
was not a study outcome in the current study. The
variations between reported findings may be due to
differences in patient population size, or in the
severity of the disease.

The relative predominance of AST elevation over
ALT elevation found in this study is similar to
previous knowledge of liver injury related to dengue.
Khattak et al.[14], reported that in dengue patients,
there is often more elevation of AST than ALT levels
which may be due to both hepatocellular damage and
extrahepatic tissue damage, especially muscle
damage from systemic viral infection. Likewise,
laboratory findings of alteration of liver enzymes
during dengue virus infection have been reported as
a common biochemical feature of dengue virus
infection  which justifies the importance of
assessment of aminotransferase during clinical
evaluation of dengue patients [15].

In the present study, the duration of illness at
admission was significantly associated with LFT

derangements. There was a higher proportion of LFT
abnormalities among patients who presented
between days 5 and 7 of illness than in patients who
presented on or before day 4 of illness (93.3% vs
73.8%, p=0.001). Past studies have indicated that
there is possibility of increasing inflammatory
response, oxidative stress and systemic effects of
viral infection, which may be the reason for the
hepatic injury becoming more predominant during the
critical phase of the disease [15]. This study was
cross sectional; however, biochemical parameters
were only measured at the time of admission and the
time course of liver abnormalities could not be
determined.

The mechanisms by which the liver is involved in
dengue are thought to be multifaceted.
Hepatocellular damage during infection could involve
direct viral damage, immune-mediated injury,
oxidative stress, and circulatory disturbances [17-18].
Other studies have investigated the potential value of
liver-related indices such as MELD score, albumin-
bilirubin index, and AST-to-platelet ratio index in
identifying patients who are at higher risk for adverse
outcomes [16]. In the present study, however, these
markers of prognosis were not evaluated and the
clinical applicability could not be determined.

Chronic liver disease, hepatotoxic drug use, malaria
and typhoid infection were excluded to increase the
probability that biochemical abnormalities observed
were associated with dengue infection. But in
endemic areas, other viral infections and unknown
contributing factors could affect liver enzyme levels
and should be considered when interpreting the
findings [19]. Liver damage has also been reported in
severe cases of dengue without circulatory shock,
which suggests that dengue related liver damage
may be multifactorial, and not only due to
hypoperfusion.?® A more complex intertwining of
immunological and metabolic aspects of dengue
infection also implies a relationship between the virus
and hepatic disease, as recent evidence suggests
[21].

The strengths of this study are Ilaboratory
confirmation of dengue cases, the use of multiple
biochemical parameters like AST, ALT, ALP and
bilirubin, the use of a predesigned operational
definition of biochemical abnormalities and the
evaluation of demographic and clinical associations.
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These results give local data on biochemical profile of
hepatic involvement in hospitalized dengue patients.
To conclude, this study confirms that biochemical
liver abnormality is very common in hospitalized
patients with dengue fever and elevation of AST is
chief biochemical abnormality. There was a
significant association of LFT derangement with
longer duration of illness at admission. These results
highlight the need of biochemical evaluation of the
liver in the management of the disease dengue,
especially in the late phase of the illness. Further
multicenter prospective studies that include dengue
severity classification with serial LFT monitoring and
outcomes are needed to better elucidate the role of
liver involvement in dengue fever.

LIMITATION

There are also a number of limitations. First, it was a
single-centre study in a tertiary care hospital and so
the results may not apply to all patients with dengue,
particularly those treated in primary and outpatient
care. Second, there may be selection bias in non-
probability consecutive sampling. Third, dengue
severity classification was not done; it restricted the
evaluation of the association of LFT abnormality to
the severity of the disease. Fourth, as no serial LFT
measurements were available, it was not possible to
assess temporal changes in biochemical
abnormalities. Lastly, major causes of hepatic injury
were excluded, but there may have been residual
confounding factors. Furthermore, the number of
patients included in the study was constrained by the
number of eligible patients at the time of the study,
which may have affected the precision of the
analyses for subgroups.

CONCLUSION

Abnormal liver function tests were highly prevalent
among laboratory-confirmed dengue fever patients
admitted to the hospital. The most common
biochemical abnormality was elevated aspartate
aminotransferase (AST), followed by elevated alanine
aminotransferase (ALT), elevated alkaline
phosphatase  (ALP), and hyperbilirubinemia.
Biochemical abnormalities were predominantly mild
to moderate with less severe biochemical
derangements. A higher frequency of liver function
test derangement was seen to be significantly
associated with presentation during days 5-7 of
illness. This finding reveals the occurrence and the
profile of biochemical abnormalities in the liver of
hospitalized patients with dengue.

CONFLICT OF INTEREST
None

GRANT SUPPORT & FINANCIAL DISCLOSURE
Declared none

AUTHORS CONTRIBUTION
Jameel Ahmed: Substantial contribution to study

design, data collection, manuscript preparation,
critical review, final approval, responsible for every
aspect of the research

Muhammad Omer Sultan: Substantial contribution
to study design, data collection, manuscript
preparation,  critical review, final  approval,
responsible for every aspect of the research

Kiran Sajjad: Substantial contribution to study
design, data collection, manuscript preparation,
critical review, final approval, responsible for every
aspect of the research

Balram Das: Substantial contribution to study
design, data collection, manuscript preparation,
critical review, final approval, responsible for every
aspect of the research

Muhammad Ghufran and Abdul Sattar: Substantial
contribution to study design, data collection,
manuscript preparation, critical review, final approval,
responsible for every aspect of the research

REFERENCES

1. Saghir H, Masood Z, Afzal S, Akram Z, Mushtaq
A, Ahmad B. Association of liver function test with
severity of dengue fever in children. Pak J Med
Health Sci. 2023; 17(1): 599-601. DOI:
https://doi.org/10.53350/pjmhs2023171599

2. Alam R, Fathema K, Yasmin A, Roy U, Hossen K,
Rukunuzzaman M. Prediction of severity of
dengue infection in children based on hepatic
involvement. JGH Open. 2024; 8(3): e13049. DOI:
https://doi.org/10.1002/jgh3.13049

3. Mohindra R, Divyashree K, Kalyan M, Angrup A,
Goyal K, Singh MP, et al. The continuum of liver
injury with severity of dengue fever: a
retrospective observational study. J R Coll
Physicians Edinb. 2024; 54(1): 22-8.
DOI: https://doi.org/10.1177/14782715231216157

4. Pokharel A, Karki S, Shrestha A, Adhikari S,
Acharya S, Ghimire A. Changes in the liver
function and hematological parameters in dengue
patients at a tertiary care center: A descriptive
cross-sectional study. J Nepal Med Assoc. 2024;
62(274): 382-6.
DOI: https://doi.org/10.31729/jnma.8616

5. Awvuthu OPR, Chavan V, Reddy GS, Reddy YJ,
Kumar A, Reddy VS. Association of liver function
tests with the severity and outcome of dengue
fever in children. Cureus. 2024; 16(8): e67700.
DOI: https://doi.org/10.7759/cureus.67700

6. Huong NTC, Hai NP, Khanh CV, Kamel MG, Chau
NVV, Truong NT, et al. New biomarkers for liver
involvement by dengue infection in adult

Pak J Pathol. 2026; Vol. 37 (3): 141-146

145


https://doi.org/10.53350/pjmhs2023171599
https://doi.org/10.1002/jgh3.13049
https://doi.org/10.1177/14782715231216157
https://doi.org/10.31729/jnma.8616
https://doi.org/10.7759/cureus.67700

Prevalence of derangement of LFTs in dengue fever at tertiary care hospital: A cross-sectional study

10.

11.

12.

13.

14.

Vietnamese patients: a case-control study. BMC
Infect Dis. 2024; 24: 800.

DOI: https://doi.org/10.1186/s12879-024-09527-2
Jamil Z, Khalid S, Khan HMMH, Waheed |, Ehsan
A, Alissa M, et al. Aspartate aminotransferase-to-
platelet ratio index as a novel score in early
detection of complicated dengue fever. J
Multidiscip Healthc. 2024; 17: 2321-2330.

DOI: https://doi.org/10.2147/jmdh.s459929
Campana V, Inizan C, Pommier JD, Rousset D,
Talarmin A, Epelboin L, et al. Liver involvement in
dengue: A systematic review. Rev Med Virol.
2024; 34(4): e2564.

DOI: https://doi.org/10.1002/rmv.2564

Giri S, Anirvan P, Vaidya A, Praharaj DL. Dengue-
related acute liver failure: a scoping review. Indian
J Gastroenterol. 2024; 43(2): 407-24.

DOI: https://doi.org/10.1007/s12664-024-01570-w
Wongtrakul W, Charatcharoenwitthaya K,
Karaketklang K, Charatcharoenwitthaya P.
Incidence of acute liver failure and its associated
mortality in patients with dengue infection: a
systematic review and meta-analysis. J Infect
Public Health. 2024; 17(8): 102497.

DOI: https://doi.org/10.1016/}.jiph.2024.102497
Wagle C, Ghimire DP, Sah AK, Sah AK, Gupta
VP, Uranw S, et al. Elevated liver enzyme (AST
and ALT) as biomarkers for severe dengue in
Nepalese patients: A cross-sectional study. BMC
Infect Dis. 2025; 25(1): 1118.

DOI: https://doi.org/10.1186/s12879-025-11549-3
Tabassum S, Naeem A, Nazir A, Naeem F, Gill S.
Year-round dengue fever in Pakistan, highlighting
the surge amidst ongoing flood havoc and the
COVID-19 pandemic: A comprehensive review.
Ann Med Surg (Lond). 2023; 85: 3285-91. DOI:
https://doi.org/10.1097/ms9.0000000000000952
Juneja D, Nasa P, Jain R, Singh O, Javeri Y,
Dang R. Dengue-induced acute liver failure: a
meta-summary of case reports. World J Virol.
2024; 13(1): 91457.

DOI: http://dx.doi.org/10.5501/wjv.v13.i1.91457
Khattak MI, Igbal N, Khan Y. Spectrum of liver
injury in dengue fever: cause or effect of severe
dengue? J Coll Physicians Surg Pak. 2024; 34(2):
241-243.

DOI: https://doi.org/10.29271/jcpsp.2024.02.241

15.

16.

17.

18.

19.

20.

21.

Alvarez-Garcia M, Gémez-Rodriguez BJ, Romero-
Gomez M. Liver enzyme alteration in response to
dengue virus. Rev Esp Enferm Dig. 2024;
116(12): 731.

Available from: https://online.reed.es/DOI/PDF/
ArticuloDOI_10102.pdf

Polpichai N, Siramolpiwat S, Treeprasertsuk S,
Thanapirom K, Komolmit P, Tangkijvanich P, et al.
Role of plasma exchange and combining
therapies in dengue-associated acute liver failure.
J Clin Exp Hepatol. 2025; 15(1): 102407. DOI:
https://doi.org/10.1016/j.jceh.2024.102407
Galasso L, Fanizzi A, De Vito A, Fiore V,
Madeddu G, Babudieri S. Decoding prognosis in
dengue-induced hepatitis: Model for end-stage
liver disease versus albumin-bilirubin and
aspartate aminotransferase-to-platelet ratio index.
World J Gastroenterol. 2025; 31(16):102778.

DOI: https://doi.org/10.3748/wjg.v31.i16.102778
Kuruppu H, Jayathilaka D, Gomes L,
Wijewickrama A, Ogg GS, Malavige GN. Oxidative
stress-induced liver damage in dengue is
associated with obesity and clinical disease
severity. Open Forum Infect Dis. 2025; 12(7):
ofaf322. DOI: https://doi.org/10.1093/ofid/ofaf322
Jain RK, Shrivastava R, Kapoor G, Chaurasia D,
Ahirwar KK, Agarwal A. Co-infection of dengue
and hepatitis A virus among the pediatric
population: a study from a tertiary care center in
central India during 2022-2023. J Vector Borne
Dis. 2025; 62(3): 332-7.

DOI: https://doi.org/10.4103/jvbd.jvbd_188 24
Miyajan KF, Alshammari AS, Alotaibi NM,
Algahtani SA, Alshahrani MS, Almutairi AF.
Severe hepatic injury due to dengue fever without
shock: A case report. Cureus. 2025; 17(8):
€90778. DOI:
https://doi.org/10.7759/cureus.90778

Santiago MDS, Wu GY. Dengue viral infection and
associated liver disease. J Clin Transl Hepatol.
2026; 14(3): 362-6.

DOI: http://dx.doi.org/10.14218/JCTH.2025.00566

Pak J Pathol. 2026; Vol. 37 (3): 141-146

146


https://doi.org/10.1186/s12879-024-09527-2
https://doi.org/10.2147/jmdh.s459929
https://doi.org/10.1002/rmv.2564
https://doi.org/10.1007/s12664-024-01570-w
https://doi.org/10.1016/j.jiph.2024.102497
https://doi.org/10.1186/s12879-025-11549-3
https://doi.org/10.1097/ms9.0000000000000952
http://dx.doi.org/10.5501/wjv.v13.i1.91457
https://doi.org/10.29271/jcpsp.2024.02.241
https://online.reed.es/DOI/PDF/%20ArticuloDOI_10102.pdf
https://online.reed.es/DOI/PDF/%20ArticuloDOI_10102.pdf
https://doi.org/10.1016/j.jceh.2024.102407
https://doi.org/10.3748/wjg.v31.i16.102778
https://doi.org/10.1093/ofid/ofaf322
https://doi.org/10.4103/jvbd.jvbd_188_24
https://doi.org/10.7759/cureus.90778
http://dx.doi.org/10.14218/JCTH.2025.00566

