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Abstract

Background: Dengue fever is becoming endemic in Pakistan as shown by its increasing prevalence
in the late summer season for almost the last decade. The characteristic clinical features of dengue
fever are high grade fever, retro orbital headache, and nausea vomiting. Apart from thrombocytopenia
which may lead to hemorrhage, elevated liver enzymes are also an important biochemical abnormality
which may be associated with some warning signs for the complicated dengue fever. The aim of this
cross sectional and comparative study is to find out the frequency of elevated alanine
aminotransferase in dengue fever and its association with the severity of illness.

Methodology: This study was performed in the medical unit of Hayatabad Medical Complex
Peshawar from Sep to Nov 2021. Total 243 patients, 147 males and 96 females, were included in this
study. Patients were consecutively collected from the wards and medical outpatient’s department,
both who needed admission to the hospital and those who could be managed as outpatient. The age
range of the patients was 15 to 74 years. The patients with compatible history and clinical
examination were diagnosed on dengue antigen test the dengue NS1. After diagnosis, the patients
were subjected to different other investigations like liver enzymes and functions, renal function, and
peripheral blood smear. Those patients who were with other co morbidities like congestive heart
failure, chronic kidney and liver diseases or acute viral hepatitis, were excluded from the study.
Persistent vomiting, plasma leak as evident by pleural effusion or ascites and any type of hemorrhage
were taken as warning signs for severe dengue.

Results: This study included 243 patients with dengue NS1 positive dengue fever. Male patients
were 147 (60.5%) while females were 96 (39.5%). The age range was 15 to 74 years (mean 38.6 &
SD +_18.45). The frequency of elevated alanine aminotransferase of 80U/L or more was found to be
51.44% (n=125).

Elevated alanine aminotransferase was found in 38% of the patients without severity signs, 75.9% of
the patients with persistent vomiting, 65.17% of the patients with Plasma leak as evident by pleural
effusion or ascites and 62.12% of the patients with hemorrhage.

Conclusion: Elevated alanine aminotransferase level is an important indicator for severity of dengue
fever. Elevated alanine aminotransferase level of more than 80 U/L has strong association with
persistent vomiting, plasma leak and hemorrhage.

Key words: Dengue fever, alanine aminotransferase, hemorrhage, plasma leak, vomiting

INTRODUCTION
Dengue virus disease was previously

Address for Correspondence: considered as sporadic infection and causing
Dr. Mian Mufarih Shah dengue fever after long intervalsl. Now
Department of Medicine, Hayatabad, Medical Dengue virus infection has alarmingly
Complex, Peshawar. increased in its frequency throughout the world
mianmufarih458 @gmai.com especially the tropical countries like Pakistan

in the last decade. It is becoming endemic in
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figures show 71649 dengue reported cases
with 757 deaths?®.

The dengue fever, also called as break bone
fever is caused by the dengue virus infection.
Dengue virus is an RNA virus of Flaviviridae
family and is spread by Aedesegypti female
mosquito bite. There are four different
serotypes of dengue virus (DEN-1, DEN-2,
DEN-3, and DEN-4)* There is no cross
immunity between these four types, therefore
a person infected by one serotype can be
infected by the other serotype as well with
rather more severe complications like dengue
hemorrhagic and dengue shock syndromes>.

Dengue fever affects almost all the age group
people but tends to be more prevalent in the
younger (15-45) age groups 6. Incubation
period of dengue fever may range from 3 to 10
days. Patients with dengue fever are mostly
symptomatic but some patients may remain
asymptomatic or with minimal symptoms. The
most important initial symptoms of dengue
fever are nausea, vomiting, fever with chills,
headache, flu like symptoms and retro orbital
pain. In some patients the dengue fever may
become severe and leads to hemorrhage due
to thrombocytopenia, plasma leakage due to
increased capillary permeability, shock or
multiple organ failure. Joints pain and
lymphadenopathy may be rare signs’.

The most frequent complicated forms of
dengue are dengue hemorrhagic fever (DHF)
and dengue shock syndrome (DSS) which are
the common causes of death in dengue fever
patients. Dengue fever can also have
significant effects on the liver and liver
functions. Dengue fever may lead to hepatitis
and fulminant hepatic failure in some patients
with elevated liver enzymes. Elevated ALT
along with other liver enzymes may indicate
the severity of the illness®. Liver injury in
dengue fever may be due to multiple reasons
like hypoxia due to decreased liver perfusion,
direct hepatotoxicity of the virus and
immunological injury. Elevated liver enzymes
ALT and AST are the most important
indicators for liver injury®. Apart from indicating
the liver injury, elevated ALT and AST are the
indicators for severity of dengue fever and its
poor outcomes as well°.
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The aims and objectives of this study is to find
out the frequency of elevated alanine
aminotransferase  (ALT) level and its
association with the severity of illness in the
patients of dengue fever. Apart from the
thrombocytopenia which is an indicator for the
hemorrhagic complications of dengue fever,
elevated ALT may be a guide for the
supportive  management and  decision
regarding hospitalization.

MATERIAL AND METHODS

This cross sectional and comparative study
was performed in the medical unit of
Hayatabad Medical Complex Peshawar from
Sep to Nov 2021. Total 243 patients were
randomly collected for the study from the
wards and medical OPD. Some patients
needed to be admitted while others were
managed as outpatients. All patients with
compatible history and clinical examination
were diagnosed on the basis of dengue
antigen test (dengue NS1). After clinical
examination, all patients were subjected to
tests of liver enzymes, renal function tests,
peripheral blood smear and electrolytes. The
liver enzyme ALT was repeated in most of the
patients after 3 days and average of the two
values was taken as the final value for that
specific patient. The ALT level of 40 U/L was
taken as the upper limit of normal as per the
reference range of the concerned main
laboratory of Hayatabad Medical Complex.
Ultrasound abdomen and chest was
performed for all the patients to find out any
pleural effusion or ascites which are the
indicators for capillary leak.

This study aimed at two findings, one to find
out the frequency of elevated ALT in dengue
fever and secondly to find out the association
of elevated ALT with the disease severity.

Persistent vomiting i.e., vomiting causing
dehydration or multiple times every day during
the course of the illness, any hemorrhage like
bleeding gums, nose, hematuria, hemoptysis
etc. and plasma leaks as evident by pleural
effusion or ascites were taken as warning or
severity signs. These three severity
parameters are classified amongst the warning
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signs in WHO classification for severity of the
dengue fever?0,

We divided the patients in to two groups e.g.,
groups according to the ALT values (Table-2)
and made a comparison between these
groups regarding the mentioned severity
parameters to find out their association with
elevated ALT levels. The SPSS 21 software
was used to analyze the data statistics.

Patients who may have ascites or pleural
effusion due to other reasons like congestive
cardiac failure, chronic liver or renal disease
as evident by the clinical history, examination
and previous medical record were excluded
from the study. Similarly patients having
elevated liver enzymes due other Vviral
hepatopathies or drug induced liver injury as
evident by their clinical history and
examination, were also excluded from the
study. In this study we didn’t include the
patients with dengue shock and multi organ
failure.

RESULTS

This cross sectional and comparative study
included 243 patients who were clinically
having dengue fever and dengue NS1 antigen
positive. The number of male patients was 147
(60.5%) while the females were 96 (39.5%).
The age range was 15 to 74 years (mean 38.6
+ 18.45). The frequency of elevated ALT of
more than twice of the upper limit of normal

(80U/L) was found to be 51.44% (n=125) while
the frequencies of elevated ALT in different
age and gender groups were not significantly
different from each other's values. The
frequencies of different variables related to the
study population are shown in table 1.

In this study 54% (n=131) patients were
without severity signs, 32.5% (n=79) with
persistent vomiting, 46% (n=112) with plasma
leak as evident by ascites or pleural effusion
and 27.16% (n=66) were with dengue
hemorrhage (Table 1). Elevated ALT
(ALT>80U/L) was present in 38% of the
patients without severity signs, 75.9% of the
patients with persistent vomiting, 65.17% of
the patients with Plasma leak as evident by
pleural effusion or ascites and 62.12% of the
patients with hemorrhage (Table 2).

Table 2 shows the association of the elevated
ALT with the three mentioned warning/severity
parameters. Group A patients with ALT less
than 80 U/L were 48.55% (n=118), group B
with ALT level more than 80 U/L were 51.44%
(n=125) (Table 1).

To know the significance of elevated ALT in
association with the three mentioned
warning/severity signs, we compared the
complication profile of group A (ALT <80 U/L)
with the groups B (ALT >80U/L) (Table 2)
which  shows significant association of
elevated ALT with the mentioned severity
signs of dengue fever.

Table:1 Characteristics of study population (n=243)

Gender, No. (%)
Male 60.49%) (n=147)
Female 39.5% (n=96)
Age groups, No. (%)
15 — 40 years 40.74%(n= 99)
41 — 60 years 36.219%(n=88)
More than 60 years 23.045%(n=56)
ALT level No. (%)
<80 IU/L 48.56%(n=118)
> 80 1U/I 51.44%(n=125)
Severity of Dengue, * No. (%)
Dengue without severity 53.9% (n=131)
Persistent Vomiting 32.5%(n=79)
Plasma leak 46.1%(n=112)
Dengue hemorrhage 27.16 (n=66)

*Severity classification WHO case definition 20091°

*Patients having more than one severity signs were counted in each respective group
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Table 2: Frequencies of ALT >80 U/L in different disease severities

Severity level* Group A ALTIU/L GroupB P value*
<80 IU/L > 801U/l

Dengue without severity signs | 61.77% (n=81) 38.23% (n=50)

DF with persistent vomiting 24.05% (n=19) 75.94% (n=60) 0.0001

DF with plasma leak 34.82% (n=39) 65.17% (n=73) 0.0001

DF with hemorrhage 37.88% (n=25) 62.12% (n=41) 0.0009

*P Values were calculated from comparison of ALT level in severe with non-severe cases

*Patients having more than one severity signs were counted in each respective group

DISCUSSION

Dengue fever has become the second most
common mosquito born infection after malaria.
This is a viral infection spread by the bite of an
infected female aedesaegypti mosquito.
Dengue fever has become endemic in
Pakistan and some other tropical and
subtropical countries and about one third of
the world population is at risk!l. Most of the
patients with dengue fever may have mild
symptoms or rarely may be asymptomatic at
all. Some of the patients may develop severe
complications. About 5-10% of people may
progress to severe dengue fever complications
like dengue hemorrhagic (DHF) and dengue
shock syndrome?2,

Most of the studies conducted on this topic
performed both the AST and ALT because the
reversal of the AST/ALT ratio is considered as
the important predictor for dengue severity.
This study included only ALT (the main
indicator of liver toxicity by dengue fever) for
two important reasons, one the ALT test is
easily available and cheap, and secondly the
aspartate amino transferase (AST) has various
sources including the heart, striated muscles,
erythrocytes, apart from the liver, whilst
alanine aminotransferase (ALT) is primarily a
liver enzyme?ls,

Laboratory analysis of the patients initially
shows elevation in leukocyte count and ALT
levels which may be considered as the initial
warning signs for subsequent complications'4,
This study showed elevated ALT of more than
twice the upper limit of normal in 51.44%
(n=125) patients and also revealed the
significance of elevated ALT as warning sign
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for complicated dengue fever. A study
conducted in Thailand, showed elevated ALT
of more than twice the upper limit of normal in
69% of hospitalized dengue patients'>which is
higher from our study of 51.44%. The reason
may be that we made selection from all
patients presenting to the OPD and ER
instead of those who needed hospitalization.

This study showed increased frequency of
dengue fever complications in patients having
elevated ALT as compared to those having
normal or a value of less than 80 U/L (Table-
2). This is in accordance to some other
literature showing that elevated levels of
serum ALT and ALP were observed more
frequently in dengue hemorrhagic fever (DHF)
(20 and 12 patients respectively) compared to
uncomplicated dengue fever (DF) (16 and 8
patients respectively). Thirty six percent (36%)
DHF and (24%) DF patients had concomitant
elevation of ALT and ALP levels. Sixteen
percent (16%) DHF and 3 (12%) DF patients
had serum ALT levels of more than 200 U/L16,

A study conducted in Sudan showed liver
injury in the patients of dengue fever as
evident by elevated ALT in about 84% of the
patients. The same  study showed
comparatively higher elevation in complicated
patients'”. In our study the overall frequency of
elevated ALT of more than twice the upper
limit of normal (ULN) was 51.44% while it was
74.73% in patients with vomiting and
dehydration, 63.55% in patients with plasma
leaks as evident by pleural effusion or ascites
on ultrasound and 63.16% in patients with
hemorrhage. The frequency of elevated ALT of
more than twice ULN in patients without any of
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these severity parameters was 28% (n=38)
(Table 2).

CONCLUSION

Apart from the thrombocytopenia, elevated
alanine aminotransferase level was found to
be an independent severity parameter in the
patients of dengue fever. The most prominent
clinical warning signs associated with elevated
ALT, were severe nausea and vomiting
leading to dehydration or blood pressure less
than 100 systolic, increased frequency of
plasma leak and increased frequency of
hemorrhage. High ALT values of more than
300 U/L may be a good predictor of associated
complications or impending complications of
dengue fever.
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