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ABSTRACT

A cross sectional study was conducted in 2026 in Faisalabad, Punjab, Pakistan, to assess liver
functional abnormalities in dengue patients by estimation of serum ALT and AST levels. The total
number of serologically confirmed dengue cases included was 200, of which 120 (60%) cases were
diagnosed as Dengue Fever and 80 (40%) cases as Dengue Hemorrhagic Fever. There were 115 females
(57.5%) and 85 males (42.5) in the study population ranging from 15 years to 50 years of age, while
the 21-25 years age group had the highest prevalence of the disease (20.5%). The blood samples collected
at the time of diagnosis were used to confirm Dengue infection by NS1 antigen, IgM and IgG. ALT
and AST levels were measured. The results showed that the values of ALT and AST had significant
increase in all dengue positive cases as compared to normal range (40U/L) which showed there was
significant liver involvement. Mean ALT levels were significantly higher in DHF patients (356.43 +
85.29 U/L) than in DF patients (182.79 + 56.98 U/L) (p < 0.001), while AST levels were also
markedly elevated in DHF patients (500.81 + 105.21 U/L) compared with DF patients (261.06 +
72.85 U/L) (p < 0.001). Pearson correlation showed there was a strong positive correlation between
ALT and AST levels (r = 0.631, p < 0.001), indicating that both enzymes raise concurrently in the
presence of dengue infection. In addition, AST levels were higher than ALT levels in most patients, and
19.5% of patients had an AST/ALT ratio less than one reflecting predominant mitochondrial hepatic
injury. The results show that there is significant liver damage after dengue virus infection, and that the
liver damage is more extensive in DHF patients. Therefore, periodic monitoring of ALT and AST levels
can be a practical and cost-effective method to assess liver injury and disease severity in dengue patients
in Faisalabad.

Keywords: ALT Alanine aminotransferase), AST(aspartate aminotransferase), Dengue Fever (DF),
Dengue Hemorrhagic Fever (DHE).

INTRODUCTION a flavivirus, is the cause of the disease and is
Dengue fever is among the most significant transmitted mainly by infected Aedes aegypti and
mosquito transmitted viral diseases in tropical and Aedes albopictus mosquitoes. Dengue infection has
sub-tropical countries. The dengue virus (DENV), various clinical presentations, from no symptoms
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or mild, classical Dengue Fever (DF) to severe
Dengue Hemorrhagic Fever (DHF) and Dengue
Shock Syndrome (DSS). The spread of dengue has
dramatically risen in Pakistan in the past few years
especially in urban areas where suitable
environmental conditions provide favorable
breeding grounds for mosquitoes and
transmission of the disease (Wagle et al., 2025).
While dengue is known to be a febrile disease, it is
also known to involve many organ systems
including liver. Liver involvement is frequently
seen in dengue infection and can be mild with
raised liver enzymes or severe, with hepatitis and
acute liver failure in critical cases. Direct invasion
of hepatocyte, immune mediated hepatocyte
injury, inflaimmatory phenomena due to
cytokines, and circulatory disturbance due to
severe disease are responsible for liver injury.
Therefore, the assessment of liver function has
become an important part in the clinical
evaluation and management of dengue patients
(Campana et al., 2024) (Swamy et al., 2021).
Alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) are commonly used to
assess hepatocellular injury among biochemical
markers of liver injury. An increase in the level of
these enzymes has been detected in many cases of
dengue and is often linked to the severity of the
disease. Higher levels of AST than ALT were
found in previous studies to occur frequently in
dengue infection, indicating not only liver injury
but involvement of extrahepatic tissues like
skeletal and cardiac muscles. In addition, ALT and
AST have also been shown to be important
markers for the severity of clinical situations, with
high levels of these enzymes being associated with
poor clinical outcomes (Sadiq et al., 2024).
Pakistan still suffers from regular dengue
outbreaks, which poses a major public health
challenge. The problem of dengue transmission in
Faisalabad has not been eradicated yet; rapid
urbanization, climatic conditions, and population
density are risk factors for the transmission of the
disease in the city (Rama Ravo & Yap, 2025).
Although the number of dengue cases in the
region is growing every year, there is little local
information available on the level of hepatic
involvement and its relationship with severity of
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the disease. Hence, the study of liver enzyme
alterations in patients with dengue infection can
be useful to understand the disease pathogenesis
and help the clinician identify those who are more
susceptible to complications (Schaefer et al.,
2024).

The transmission of the dengue virus occurs in
the same way as malaria is transmitted, via bite of
an infected female Aedes mosquito, primarily
Aedes aegypti. Subsequently, it was discovered that
day-biting mosquito Aedes aegypti is found in the
trophies and subtropics (Niriella et al., 2026).
When it comes into contact with a dengue carrier,
this typical female mosquito, which grows in
collected stagnant water, catches dengue. This
means that someone who is not already infected
by an infected mosquito, at a later time. Dengue
virus incubation period is 8 to 10 days. There is a
range of clinical symptoms associated with this
fever, from low fever to worst muscle lymph node
aches and discomforts (Bano et al, 2022)
(Mohapatra et al., 2025) (L. Ali et al., 2022).
Dengue is a significant burden in the world. The
US Centers for Disease Control and Prevention
(CDCQC) estimate that the virus causes 400 million
illnesses and 40,000 deaths each year, at an
economic cost to the world of more Than US$8.9
billion (Campana et al., 2024). Although it is
widespread in the tropics and subtropics, the true
incidence of the disease is under diagnosed, as
most of those who become infected with it either
have very mild or no symptoms at all, and often
present with misdiagnosis, particularly in regions
where malaria Typhoid fever are also endemic
(Huong et al., 2024) (Leowattana & Leowattana,
2021).

Dengue fever outbreak has been a public health
problem since the first outbreak occurred in
Jakarta, Indonesia in 1779. It is estimated that the
annual incidence of DANV Infection in the world
100-400 million cases. The annual number of
cases has increased by about eight times over the
last 20 years, from 505, 430 in 2000 to over 2.4
million in 2010 and 4.2 million in 2019 (Yuan et
al.,, 2022), (Eltom et al., 2021).Dengue fever is
found in the Americas, Africa, Southeast Asia,
Europe, @ Western  Pacific and  Eastern
Mediterranean, and is a serious threat to public

https://nmsreview.org

| Rehman et al., 2026 |

Page 212


https://nmsreview.org/

) Review Journal of Neurological
( & Medical Sciences Review

health. It is an endemic disease caused by an
arbovirus and effects more than 96 million people
with symptoms of varying severity in more than
hundred countries. Dengue is a significant cause
of severe illness and economic burden in many
parts of the world, Especially in Southeast Asian
and Indian subcontinent nations (Bhatt et al.,
2021) (Zerfu et al., 2023) (Islam et al., 2021).
Dengue epidemic has increased over the last few
decades; four serotypes and different dengue
genotypes have been found in PR China. Several
local endemics and multiple epidemics of dengue
were seen in southern and coastal region. Dengue
cause that were important were the primary cause
of the epidemics. Increased environmental
sanitation, vector mosquito control, public
awareness, a national reporting system for
infectious diseases and public health emergencies,
and personal protection have all helped to
significantly reduce the prevalence of dengue,
despite the fact that there is currently no approved
vaccine or antiviral medication for the disease in
PR China (Wu et al., 2022) (Nie et al., 2025).
The first epidemic of dengue were reported in
Africa in 19" century from Zanzibar Island in
1823 and 1870, South Africa in 1926 and 1927,
and Burkina Faso in 1925. Report of Laboratory
confirmation of outbreaks began to emerge in a
large number of more African countries in 1960s.
The four serotypes (DENV-1-4) had been reported
on continent, and DENV-1 and DENV-2 were the
most commonly reported serotypes. Although it
occurrence in different epidemiological situation
is uncertain, dengue is becoming more widespread
throughout Africa. This might be attributable to
the fact that there is a lack of laboratory capacity
to differentiate dengue from other febrile illness
with similar clinical presentation and geographical
distribution like malaria, chikungunya, Zika,
yellow fever, typhoid fever and Leptospirosis
(Mwanyika et al.,, 2021) (Poongavanan et al.,
2024).

All four serotypes have been detected in more than
in more than one outbreak in Pakistan. In 2011
DENV-2 was the most frequently reported
serotype but DENV., DENV-II, DENV-III and
DENV-IIII were found to co-circulate in outbreak,
in 1998 and 2006, respectively (L. Ali et al., 2022).
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DENV-I and DENVAII were the two major
serotypes found in Pakistan. DENV-II was
identified during the 2000 dengue out break and
the distribution of serotype is not uniform across
Pakistan. Since 2005 and 2006, when DENV-II
and III were identified, there were approximately
52 death reported, Sindh province had nearly 37
deaths due to dengue in 2005-06, with majority
being from Karachi (Khattak et al., 2024). Dengue
in Pakistan has developed from cases to an
endemic season pandemic. Punjab is troubled
annually particularly ~with regards to industrial
and rapidly growing cities such as Faisalabad.
Faisalabad, popularly referred to as the hub of the
big textile industry and a special urban rural
border, is a mosquito hotspot. During the post
monsoon season, the city’s healthcare system is
usually overloaded with patient with violent
illness. Although thrombocytopenia low platelet
count is the hallmark of dengue, local study result
indicate that the degree of liver enzyme rise is a
significantly more accurate predictor of the
severity of the illness and length of hospital stay

(Jamil et al., 2025) (Shetty et al., 2024).

MATERIAL AND METHODS:

Study Design

A prospective cross-sectional study was conducted
in 2026 in Faisalabad, Punjab, Pakistan, to
evaluate the serum alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) levels
to assess hepatic involvement in patients with
dengue infection (Jamil et al., 2025). The study was
conducted in association with health centers and
laboratories that are engaged in the diagnosis and
treatment of dengue patients.

Study Population and Sample Size

The non-probability, consecutive sampling
techniques was used for sample collection. Initially
250 patients were screened for suspected dengue
infection. After screening, 200 serologically
diagnosed dengue patients were included for final
analysis and remaining 50 were excluded. The
study population comprised male and female
patients between the ages of 15 and 50 years who
were confirmed as being infected with the dengue
virus in the laboratory. There were 200 patients,
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120 of which were classified as Dengue Fever (DF),
and 80 as Dengue Hemorrhagic Fever (DHF),
based on the World Health Organization (WHO)

diagnostic criteria.

Inclusion and Exclusion Criteria.

This study included all age groups with confirmed
diagnosis by (ELISA) who had complete laboratory
data (LFT, CBC and demographics) at the time of
admission and discharge. Patients with the
diagnosis of dengue but incomplete information
regarding demography and laboratory parameters,
however, were excluded because this information
was crucial to assess the primary objectives of the
study.

Data collection form

Patients were selected from the respective record
centers and data were collected from patient
record files with the help of a pre-structured data
collection form. Demographics (age, weight,
socioeconomic status, gender, residence in rural
and urban area), diagnostic technique (/NS-1 and
IgM, IgG antibodies), family and disease history
(kidney diseases, Hypertension, diabetes and liver
diseases), clinical presentations ( Fever > 2 and <
10 days and associated with two symptoms from
headache, retro-orbital pain, myalgia, bone pain),
warning signs (persistent vomiting, lethargy,
restlessness, increase in bleeding tendency, severe
abdominal pain, laboratory result ( CBC, LFTs,)).
Laboratory data were recorded on admission and
discharge. Patient data were gathered daily until
discharge or death.

Laboratory Procedures (Biochemical analysis)

Venous blood was taken (approximately 5 mL)
from each participant under aseptic conditions.
Blood samples were centrifuged and serum was
separated for biochemical analysis. Serum Alanine

Table 1: Gender Distribution of Participants
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Aminotransferase (ALT) and  Aspartate
Aminotransferase (AST) levels were measured
using an automated chemistry analyzer Micro-Lab
300 semi-automated chemistry analyzer for the
estimation of ALT and AST levels according to the
manufacturer's instructions. The quality of the
products was taken care of with internal quality
control measures made on a daily basis to obtain
accurate and reliable test results. Normal reference
ranges were deemed as:

. ALT: 10-40 U/L

. AST: <40 U/L

Higher levels of enzymes were classified as:

. Mild: <2x upper limit of normal (ULN)
. Severe elevation: >10 times ULN

. Higher elevation: >10 times ULN

Data Analysis:

Data were coded and analyzed in SPSS version
26.0. When numerical data were obtained, they
were presented as means + standard deviation (SD)
for quantitative variables like age, ALT, AST levels.
Qualitative variables, like gender and enzyme
elevation categories, were described by frequencies
and percentages. The mean ALT and AST value
amongst various group of dengue infected-patient
were compared using an independent t-test

RESULTS

1-Gender Distribution of Participants

The study sample’s gender distribution was
described using a frequency distribution. (Table 1)
shows that of the 200 participant, 85 were men
(42.5%) and 115 were women (57.5%). The
majority of the sample was female, which could be
a reflection of the study site’s local demographics
or patterns of healthcare-seeking behavior. Pie

chart for gender distribution is shown in (Figure
1).

Gender Frequency Percent Valid percent Cumulative Percent
Male 85 42.5 42.5 42.5

Female 115 57.5 57.5 100.0

Total 200 100.0 100.0
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Out of the 200 participants included in the study,
85 (42.5%) were male and 115 (57.5%) were
female. The findings indicate that female
respondents constituted the majority of the
sample, accounting for more than half of the
participants, while males represented a smaller
proportion. This distribution suggests a moderate
predominance of females in the study, which may
influence the overall perspectives and responses
reflected in the research findings.

Table 2: Age Distribution Chart

Volume 4, Issue 6, 2026

2-Age Distribution

The age group 21-25 vyears had the largest
proportion (20.5%) while 26-30 years age group
had the second largest proportion (17.5%).
Findings showed that, majority of the people with
dengue infection were young adults as shown in
(Figure 2) and (Table 2)

Age Group (Years) Frequency Percentage (%)
15-20 24 12.0

21-25 41 20.5

26-30 35 17.5

31-35 26 13.0

36-40 31 15.5

41-45 24 12.0

46-50 18 9.0

>50 1 0.5

The age distribution of the 200 participants
indicates that the largest proportion of
respondents belonged to the 21-25 years age
group, comprising 41 participants (20.5%),
followed by the 26-30 years age group with 35
participants (17.5%). Participants aged 36-40
years accounted for 15.5%, while those aged 31-
35 years represented 13.0% of the sample. The 15-
20 years and 41-45 vyears age groups each

constituted 12.0% of respondents. The 46-50
years age group had the lowest representation
among the major categories, with 18 participants
(9.0%), whereas only one participant (0.5%) was
older than 50 years. Overall, the findings show
that the sample was predominantly composed of
young adults, particularly those between 21 and 30
years of age, indicating that this age segment was
the most represented in the study.

Age Distribution
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=
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Figure 2: Age Distribution
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3-Clinical Classification of Dengue Patients

A significant proportion of patients (40.0%) had
Dengue Hemorrhagic Fever, with most patients
(60.0%) being diagnosed with Dengue Fever as
shown in (Table 3) and (Figure 2). It presents the
clinical classification of 200 dengue patients.
Among them, 120 patients (60.0%) were
diagnosed with Dengue Fever (DF), while 80
patients (40.0%) had Dengue Hemorrhagic Fever
(DHE). The results indicate that Dengue Fever was

Table 3: Clinical Classification of Dengue Patients
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the most common clinical presentation among the
study participants. However, a considerable
proportion of patients suffered from Dengue
Hemorrhagic Fever, reflecting a significant burden
of severe dengue cases. These findings emphasize
the need for timely diagnosis, careful monitoring,
and  effective  management to  prevent
complications and reduce the severity of dengue
infection.

Group Frequency Percentage (%)
DF 120 60.0

DHF 80 40.0

Total 200 100.0

Clinical Classification

DF

DHF

Figure 3: Clinical Classification of Dengue Patients

4- Comparison of Liver Enzyme Levels between
DF and DHF Patients

The patients with DHF had significant higher AST
and ALT levels compared with DF patients as
shown in (Table 4). The mean ALT level was
182.79 £ 56.98 U/L in DF patients and 356.43 *
85.29 U/L in DHF patients, while the mean AST
level was 261.06 + 72.85 U/L in the DF group and
500.81 + 105.21 U/L in the DHF group. Both
ALT and AST levels were considerably higher

among patients with DHF compared to those with
DF, indicating more pronounced liver
involvement in severe dengue cases. These
findings suggest that elevated liver enzymes are
associated with increased disease severity and may
serve as important indicators of hepatic
dysfunction in patients with Dengue Hemorrhagic
Fever. The difference was significant (p < 0.001)
and represented a higher degree of hepatic
involvement in severe infection of dengue.

Table 4: Comparison of Liver Enzyme Levels between DF and DHF Patients

Parameter DF Mean + SD DHF Mean + SD
ALT (U/L) 182.79 + 56.98 356.43 + 85.29
AST (U/L) 261.06 = 72.85 500.81 + 105.21
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5- Pattern of ALT Elevation

A high level of ALT (more than 62.0%) was found
in 62.0% of patients, which indicated a severe
degree of hepatocellular injury in most patients. As
shown (Table 5) and (Figure 4). The results show
that 124 patients (62.0%) had severe ALT
elevation, while 76 patients (38.0%) exhibited
moderate ALT elevation. The predominance of

Table 5: Pattern of ALT Elevation
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severe ALT elevation indicates that liver
involvement was substantial in the majority of
patients, suggesting significant hepatocellular
injury associated with dengue infection. These
findings highlight the importance of monitoring
liver function in dengue patients, as marked
elevations in ALT may reflect increased disease
severity and a higher risk of hepatic complications.

ALT Category Frequency Percentage (%)
Moderate 76 38.0
Severe 124 62.0
ALT Categories
120
100
80
B0 1
a0 4
20

Moderate ALT

Severe ALT

Figure 4: Pattern of ALT Elevation

6-Pattern of AST Elevation

Severe AST elevation occurred in 85.5% of
patients, whereas the same was seen in only 64.0%
of patients with ALT elevation as shown in (Table
6) and (Figure 5). The findings reveal that 171
patients (85.5%) had severe AST elevation,
whereas only 29 patients (14.5%) showed
moderate AST elevation. The overwhelming

Table 6: Pattern of AST Elevation

predominance of severe AST elevation indicates
extensive hepatic involvement in most patients
and suggests that AST levels are markedly affected
during dengue infection. These results underscore
the significant impact of dengue on liver function
and highlight the value of AST as an important
biochemical marker for assessing disease severity
and monitoring potential hepatic complications.

AST Category Frequency Percentage (%)
Moderate 29 14.5
Severe 171 85.5
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AST Categories

160

140

120

100

80

80

Moderate AST

Severe AST

Figure 5: Pattern of AST Elevation

7-AST/ALT Ratio among Dengue Patients

AST predominance was seen in 80.5% of patients,
suggesting that AST is more sensitive indicator of
hepatic involvement in dengue infection as shown
in (Table 7). Out of 200 patients, 161 (80.5%)
demonstrated AST predominance (AST/ALT
ratio >1), whereas 39 patients (19.5%) showed
ALT predominance (AST/ALT ratio <1). The

predominance of AST in the majority of patients

Table 7: AST/ALT Ratio among Dengue Patients

suggests that AST levels were more markedly
elevated than ALT levels during dengue infection.
This pattern is consistent with the characteristic
hepatic involvement seen in dengue and may
reflect not only liver injury but also damage to
other tissues such as skeletal and cardiac muscles,
where AST is also present. These findings indicate
that AST predominance is a common biochemical
feature among dengue patients and may be
associated with greater disease severity.

Category Frequency Percentage (%)
ALT Predominance (<1) | 39 19.5
AST Predominance (>1) 161 80.5

8- Correlation between ALT and AST Levels

Pearson correlation analysis demonstrated a
significant positive correlation between ALT and
AST levels, indicating that increases in one enzyme

Table 8: Correlation between ALT and AST Levels

were associated with increases in the other as

shown in (Table 8).

Correlation ALT (U/L) AST (U/L) p-value
ALT (U/L) Pearson Correlation 1 631
Sig. (2-tailed) .000
N 200 200
AST (U/L) Pearson Correlation 631 1
Sig. (2-tailed) .000
N 200 200 <0.001
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correlation analysis demonstrated a
51gn1f1cant positive relationship between ALT
and AST levels among dengue patients, with a
Pearson correlation coefficient (r = 0.631, p <
0.001). This indicates a moderately strong positive
correlation, meaning that as ALT levels increased,
AST levels also tended to increase. The statistically
significant p-value confirms that this association is
unlikely to have occurred by chance. Based on data
from 200 patients, the findings suggest that both
liver enzymes rise concurrently during dengue
infection, reflecting a common pattern of hepatic
involvement and liver injury. Therefore,
monitoring both ALT and AST levels may be
useful in assessing the extent of liver dysfunction
and disease severity in dengue patients.

Elevated ALT and AST value associated with:

. Prolonged fever
. Presence of bleeding symptom
. Thrombocytopenia

While AST can be utilized as early indicator of
sever dengue infection, patient with AST >
400U/L were more likely to experience problem.

Discussion:

Alanine Aminotransferase (ALT) and aspartate
Aminotransferase (AST) two liver enzyme were
measured in dengue patients in Faisalabad,
Punjab, Pakistan. A total of 200 patients were
included in our study: 120 (60%) had been
diagnosed with dengue fever (DF) and 80 (40%)
had been diagnosed with dengue hemorrhagic
fever (DHF) all patients had significantly higher
ALT and AST values, with DHF patients showing
higher values than DF patients. The current study
is completely in line with several local and
international publication from 2021- 2025 that
highlight. Routine enzymes as an important aid in
the diagnosis and management of dengue
morbidity.

This study revealed all 200 cases of dengue
infection had ALT and AST level significantly
higher than the reference value of 40 U/L,
indicating liver involvement in all cases of dengue
infection. While the mean AST levels were 261.06
+ 72.85 in DF patients and 500.81 + 105.21 U/L
in DHF patients, the total mean ALT was 182.79
+ 56.98 in DF case and 356.43 +85.29 U/L in

Volume 4, Issue 6, 2026

DHF ones these findings are consistent with those
of (Samdani et al., 2025) who found that elevated
Aminotransferase  level  indicate  hepatic
involvement in 85% of dengue case; AST and ALT
levels were significantly higher in DHF patients
then in DF patients (AST ratio 286 VS 98 1U/L,
p < 0.001; ALT: 198 VS 68 IU/L, p < 0.001. To
date, very little clinical awareness of liver damage
as one of the significant effects of dengue. The
thorough Systematic review (Campana et al,
2024). These issues were highlighted and good
correlation between higher AST and ALT level
with disease progression and mortality was found
in (2024) published in virology.

In a cutcross sectional study of 149 dengue
patients (68 in DHF and 81 in DF) conducted in
Islamabad, (Saghir et al., 2023) found an elevated
ALT in 87.23% of the DHF patients and 4.26% of
DF patients (p = 0.007), with 68% of the patients
appearing with the study. This was a finding that
was very similar to our own and it indicated that
there was a positive correlation between increased
enzymes and severity in the clinical presentation,
as shown in this investigation. In another study,
whereby (Nguyen et al.) Recruited 230 children in
Vietnam, AST and ALT levels were found to be
significantly higher in severe dengue compared to
non-severe dengue (146.0 vs. 43.3 U/L for AST
and 86.0 vs. 23.0 U/L for ALT respectively;
p<0.001). This finding has been validated with the
aminotransferases as markers of severity in
dengue. Additionally, (Priyangika et al., 2021) in a
Sri Lankan study demonstrated that transaminase
levels were found to be elevated in the febrile stage
and were helpful in identifying severe dengue in
adults admitted to tertiary care hospital.

At the moment, 161 (80.5%) had AST dominance
(AST/ALT > 1) while the remaining 39 patients
(19.5%) had ALT dominance (AST/ALT < 1).
This is a reversed ratio of AST/ALT as compared
to other viral hepatitis, and has been reported
frequently and is considered a marker of liver
involvement in dengue. The findings of (Sadiq et
al.,, 2024) published in Journal of Rawalpindi
Medical College revealed that there was an
increase in AST within three days of infection in
71.7% patients while 50% patients had elevated
ALT levels, As mentioned in this publication, the
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AST/ALT ratio can be used as an early diagnostic
parameter and is indicative of the diagnosis,
dengue hepatitis.

The results of this study will greatly contribute to
the understanding of clinical and public health
aspects of managing dengue in Faisalabad and in
Pakistan as a whole. Standard liver function
testing is performed at the time of diagnosis of
dengue as both ALT, AST are almost raised in all
dengue patients, with a very high level in DHF
patients. This is especially crucial in low resource
countries, though, there is a pressing need for a
biomarker accessible and affordable for early risk
assessment. In the same way, the researchers from
Nepal, (Wagle et al., 2025) came up with their
results in the paper titled liver enzyme screening in
early risk stratification and clinical management of
dengue patients in resource poor settings.
Otherwise, the WHO guidelines for dengue in
2009 (WHO, 2009) also suggested AST or ALT >
1000 U/L as a criterion for severe dengue which
we strongly recommend to be applied in the
clinical practice in Pakistan.

Conclusion:

The result shows that hepatic failure is one of the
most common sign of dengue infection. Higher
concentration of ALT and AST, especially AST,
might be considered as important biochemical
marker that could be utilized to monitor
progression and severity of the disease in the
dengue patient

REFERENCES:

(Wagle et al., 2025) Wagle, C., Ghimire, D. P.,
Sah, A. K,, Sah, A. K., Gupta, V. P., Uranw,
S., & Gupta, B. P. (2025). Elevated liver
enzyme (AST and ALT) as biomarkers for
severe dengue in Nepalese patients: a cross-
sectional study. BMC Infectious Diseases,
25(1), 1118.

(Campana et al., 2024) Campana, V., Inizan, C.,
Pommier, ]J. D., Menudier, L. Y., Vincent,
M., Lecuit, M., Lamballerie, X. D., Dupont-
Rouzeyrol, M., Murgue, B., & Cabi¢, A
(2024). Liver involvement in dengue: A
systematic review. Reviews in medical virology,

34(4), e2564.

Volume 4, Issue 6, 2026

(Swamy et al., 2021) Swamy, A. M., Mahesh, P. Y.,
& Rajashekar, S. T. (2021). Liver function
in dengue and its correlation with disease
severity: a retrospective cross-sectional
observational study in a tertiary care center
in Coastal India. The Pan African medical
journal, 40, 261.

(Sadiq et al., 2024) Sadiq, S., Mobeen, A., Ashraf,
N., Hashmi, F., Munir, S., & Ahmad, A.
(2024). Clinical profile and liver functions
in dengue fever. Journal of Rawalpindi
Medical College, 28(4).

(Schaefer et al., 2024) Schaefer, T. J., Panda, P. K,
& Wolford, R. W. (2024). Dengue fever. In
StatPearls [Internet]. StatPearls Publishing.

(Bano et al., 2022) Bano, N., Tayyab, M., Muneer,
B., Firyal, S., Hashmi, A. S., Wasim, M., &
Awan, A. R. (2022). Clinical, hematological
and biochemical manifestations among
dengue patients of Lahore region. Pak J Zool,
1-8.

(Mohapatra et al., 2025) Mohapatra, D., Mishra,
B., Mamidi, P.,, & Panda, S. (2025).
Concordance of dengue viral load with
disease severity and different clinical
manifestations: A systematic review and
meta-analysis. Indian Jowrnal of Medical
Microbiology, 55, 100852.

(Niriella et al., 2026) Niriella, M. A., Premaratna,
R. A., Hathurusinghe, S., Premaratna, R.,
Dassanayake, A. S., & de Silva, H. J. (2026).
Liver involvement in dengue virus infection:
a narrative review. Journal of Clinical Virology
Plus, 100247.

(L. Alietal., 2022) Ali, L., Gul, Z., ljaz, A., Khalid,
N., Zeb, F., Afzal, S., Ullah, A., Subhan, F.,
& Ahmed, S. (2022). An overview of dengue
viral infection circulating in Pakistan.
Journal of vector borne diseases, 59(2), 109-
114.

(Campana et al., 2024) Campana, V., Inizan, C.,
Pommier, J. D., Menudier, L. Y., Vincent,
M., Lecuit, M., Lamballerie, X. D., Dupont-
Rouzeyrol, M., Murgue, B., & Cabi¢, A
(2024). Liver involvement in dengue: A
systematic review. Reviews in medical virology,

34(4), e2564.

https://nmsreview.org

| Rehman et al., 2026 |

Page 220


https://nmsreview.org/

) Review Journal of Neurological
( & Medical Sciences Review

(Huong et al., 2024) Huong, N. T. C,, Hai, N. P.,
Van Khanh, C., Kamel, M. G., Vinh Chau,
N. V., Truong, N. T., Vinh, N. T., Elsheikh,
R., Makram, A. M., & Elsheikh, A. (2024).
New biomarkers for liver involvement by
dengue infection in adult Vietnamese
patients: a case-control study. BMC Infectious
Diseases, 24(1), 800.

(Leowattana & Leowattana, 2021) Leowattana,
W., & Leowattana, T. (2021). Dengue
hemorrhagic fever and the liver. World
journal of hepatology, 13(12), 1968.

(Yuan et al., 2022) Yuan, K., Chen, Y., Zhong, M.,
Lin, Y., & Liu, L. (2022). Risk and
predictive factors for severe dengue
infection: A systematic review and meta-
analysis. PLoS One, 17(4), ¢0267186.

(Bhatt et al.,, 2021) Bhatt, P., Sabeena, S. P.,
Varma, M., & Arunkumar, G. (2021).
Current Understanding of the Pathogenesis
of Dengue Virus Infection: Short Running
Title: Review of Pathogenesis of Dengue.
Current microbiology, 78(1), 17-32.

(Zerfu et al., 2023) Zerfu, B., Kassa, T., & Legesse,
M. (2023). Epidemiology, biology,
pathogenesis, clinical manifestations, and
diagnosis of dengue virus infection, and its
trend in Ethiopia: a comprehensive
literature review. Tropical Medicine and
Health, 51(1), 11.

(Islam et al., 2021). Islam, M. T., Quispe, C.,
Herrera-Bravo, J., Sarkar, C., Sharma, R.,
Garg, N., Fredes, L. 1., Martorell, M.,
Alshehri, M. M., & Sharifi-Rad, J. (2021).
Production, transmission, pathogenesis,
and control of dengue virus: a literature-
based undivided perspective. BioMed
Research International, 2021(1), 4224816.

(Wu et al., 2022) Wu, T., Wu, Z., & Li, Y. P.
(2022). Dengue fever and dengue virus in
the People's Republic of China. Reviews in
medical virology, 32(1), e2245.

Volume 4, Issue 6, 2026

(Nie et al., 2025) Nie, Q., Li, M., Liang, Q., Ren,
J., Li, T., Peng, W., Luo, C., Mo, X., Ma, X,
& Li, J. (2025). Clinical features and
laboratory indicators of dengue infection in
China: a retrospective study of adult
patients in a hospital of traditional Chinese
medicine. Frontiers in Medicine, 12, 1624554.

(Mwanyika et al., 2021) Mwanyika, G. O., Mboera,
L. E., Rugarabamu, S., Ngingo, B., Sindato,
C., Lutwama, J. J., Paweska, J]. T.,, &
Misinzo, G. (2021). Dengue virus infection
and associated risk factors in Africa: a
systematic review and meta-analysis. Viruses,
13(4), 536.

(Poongavanan et al., 2024) Poongavanan, ]J.,
Lourenco, J., Tsui, J. L., Colizza, V.,
Ramphal, Y., Baxter, C., Kraemer, M. U.,
Dunaiski, M., de Oliveira, T., & Tegally, H.
(2024). Dengue virus importation risks in
Africa: a modelling study. The Lancet
Planetary Health, 8(12), e1043-e1054.

(Khattak et al., 2024) Khattak, A., Khan, S., Ali, 1.,
Gul, A., Khabir, M., Javed, B., Adnan, M.,
Khan, S., & Attaullah, S. (2024). Burden
and distribution of dengue infection in
Pakistan (2000-19): a review. Brazilian
Journal of Biology, 84, ¢267982.

(Alied et al., 2024) Alied, M., Salam, A., Sediqi, S.
M., Kwaah, P. A,, Tran, L., & Huy, N. T.
(2024). Disaster after disaster: the outbreak
of infectious diseases in Pakistan in the wake
of 2022 floods. Annals of Medicine and
Surgery, 86(2), 891-898.

(Jamil et al., 2025) Jamil, M., Ahmed, T., Ali, M
M., Javed, H. J., Waheed, A., Ahmed, A., &
Jamil, M. L. (2025). Assessment of abnormal
liver function tests in dengue fever:
Implications for disease severity and
outcome. Indus Journal of Bioscience Research,
3(4), 144-149.

(Shetty et al., 2024) Shetty, V., Magnani, K., &
Arneja, H. (2024). ASSESSMENT OF
HEPATIC DYSFUNCTION IN DENGUE
FEVER. Int ] Acad Med Pharm, 6(4), 910-
913.

https://nmsreview.org

| Rehman et al., 2026 |

Page 221


https://nmsreview.org/

QJ

" RINMSR

Review Journal of Neurological
( & Medical Sciences Review

(Samdani et al., 2025) Samdani, T. S., Miah, M.

B., Khan, B. J., Mehrin, K., Chowdhury, ].
K., Hossain, M. M., Islam, S., & Mursalin,
G. (2025). Influence of Dengue Fever on
Liver = Function as Indicated by
Aminotransferase Levels. Eastern Medical

College Journal, 10(2), 102-110.

(Priyangika et al., 2021) Priyangika, D. K. D,

Premawansa, G., Adikari, M.,
Thillainathan, S., Premawansa, S,
Jayamanne, B. D. W., & Premaratna, R.
(2021).  Predictive value of hepatic
transaminases during febrile phase as a
predictor of a severe form of Dengue:
analysis of adult Dengue patients from a
tertiary care setting of Sri Lanka. BMC
Research Notes, 14(1), 251.

(Sadiq et al., 2024) Sadiq, S., Mobeen, A., Ashraf,

N., Hashmi, F., Munir, S., & Ahmad, A.
(2024). Clinical profile and liver functions
in dengue fever. Journal of Rawalpindi
Medical College, 28(4).

(Wagle et al., 2025) Wagle, C., Ghimire, D. P.,

Sah, A. K,, Sah, A. K., Gupta, V. P., Uranw,
S., & Gupta, B. P. (2025). Elevated liver
enzyme (AST and ALT) as biomarkers for
severe dengue in Nepalese patients: a cross-
sectional study. BMC Infectious Diseases,

25(1), 1118.

(WHO, 2009) WHO, T. (2009). Dengue:

guidelines  for  diagnosis, treatment,
prevention and control. Geneva: WHO
Library, 10-12.

Volume 4, Issue 6, 2026

https://nmsreview.org

| Rehman et al., 2026 |

Page 222


https://nmsreview.org/

