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ABSTRACT

Objective: To determine the severity and outcome of acute hepatitis in dengue patients.

Study Design: Comparative cross-sectional study.

Place and Duration of Study: Pak-Emirates Military Hospital, Rawalpindi Pakistan, from Dec 2022 to Oct 2023.

Methodology: The study included 215 confirmed cases of dengue infection. Data included demographic details day of illness,
clinical findings, laboratory parameters, duration of hospital stay, and mortality at the 20th day. Patients experiencing dengue
complications such as bleeding and shock were monitored. We divided patients into two groups based on ALT levels: mild to
moderate hepatitis with ALT levels up to 299 IU/L and severe hepatitis with ALT levels greater than 300 IU/.

Results: A total of 215 patients with dengue fever were included in this study, out of which 184(83% were male) and 31(14%
were female). Out of the total sample size, 181(86%) of patients had dengue fever, 75(33%) had dengue hemorrhagic fever, and
13(6%) had dengue shock syndrome. The study showed statistically significant differences in terms of bleeding in patients
with mild/moderate hepatitis (median=109.50) and severe hepatitis (median=55.92), Z=2.52, p=0.012, r=0.174.

Conclusion: This study concluded that severe hepatitis in dengue patients was associated with higher rates of dengue
hemorrhagic fever and dengue shock syndrome. Severe hepatitis was also associated with decreased levels of platelets and

higher rates of dengue complications like ascites and pleural effusion. It was also associated with a longer hospital stay.
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INTRODUCTION

Dengue fever is a mosquito-borne viral infection
that is prevalent in tropical and subtropical regions of
the world. It is a significant public health concern,
with an estimated 390 million dengue infections
occurring annually worldwide.! It may result in four
phases of illness, which include an asymptomatic
phase, acute febrile illness, also known as dengue
fever (DF), dengue hemorrhagic fever (DHF), and
dengue shock syndrome (DSS).2 Dengue viral infection
has been recognised as one of the world’s biggest
emerging epidemics.> Most of these cases are reported
from South Asian areas, which provide the most
suitable environment for their nourishment and
breeding. In Pakistan, many outbreaks have been
reported in 2005, 2010, 2017, 2019, 2020, and 20224

Dengue is a preventable disease with timely
public health and sanitary measures. The use of
mosquito nets and repellants is a useful strategy .°
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Once a person has acquired dengue fever, timely
recognition, treatment, and disease monitoring
help with a good prognosis. But in the absence of
comprehensive and timely management, dengue fever
is associated with a poor prognosis .© Complications of
dengue fever include haemorrhage, third-space
fluid loss leading to shock, and multi-organ
involvement, including gastrointestinal, hepatic, renal,
central nervous system, and cardiac dysfunction.
Liver involvement is manifested by deranged
aminotransferases; CNS involvement includes
encephalopathy; and cardiac manifestations include
pancarditis 7. Liver damage is caused by a variety of
factors, predominantly viral proteins, hepatotoxic
drugs (paracetamol), and pre-existing conditions. This
leads to much more lethal outcomes in patients with
DF 8

Liver involvement in dengue fever is a common
complication, including elevated aminotransaminase
levels (ALT and AST). This is due to the liver
parenchymal  injury secondary to  ongoing
inflammation and infection. Many studies around the
globe have documented hepatic involvement in
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dengue patients. Data from epidemics in Brazil found
that AST levels were higher than AST levels in dengue
patients.? Another study from Pakistan looked into the
relationship between liver injury and hospital stay and
mortality, showing that hepatic injury was associated
with a longer hospital stay and increased mortality.10.
Since dengue fever has become a prominent illness in
Pakistan over the past few decades, there is a lack of
published data regarding the spectrum of acute
hepatitis among dengue patients. Therefore, our
objective is to assess the spectrum of severity,
morbidity, and mortality in patients with dengue
fever.

METHODOLOGY

The comparative cross-sectional study was
conducted at Pak Emirates Military Hospital,
Rawalpindi Pakistan, from December 2022 to July
2023, after approval from Ethical and Review Board
Committee (letter number A/28/EC/567/2024). The
sample size was calculated using the WHO sample
size calculator, with a reported prevalence of liver
dysfunction in dengue patients of 35%.1

Inclusion Criteria: The study included patients of
either gender, aged greater than 12 years, with a
history of acute fever and a confirmed Dengue
Nuclear Spike Protein-1 antibody positive test.

Exclusion Criteria: All patients with pyrexia of
unknown aetiology or any other cause of febrile
illness, unwillingness, or Dengue NS-1 negative were
excluded.

A total of 670 suspected dengue patients were
evaluated in the emergency and outdoor patient
departments. In the study, there were 215 confirmed
cases of dengue infection admitted to the dengue
ward. Data was collected by conducting one-on-one
interviews with the participants in accordance with a
structured questionnaire. The participants were
counselled in detail, and their verbal consent was
sought.

Data included demographic details (age, gender,
co-morbidities), day of illness, clinical findings,
laboratory parameters, and duration of hospital stay.
On the 20th day, mortality was also recorded. Patients
experiencing dengue complications such as bleeding
and shock were monitored. Laboratory parameters
recorded were alanine aminotransferase, serum
creatinine, and platelet counts. We divided patients
into two groups based on ALT levels: mild to
moderate hepatitis with ALT levels up to 299 IU/L,

and severe acute hepatitis with ALT levels greater
than 300 IU/L. Patients were also classified into
groups of dengue fever, dengue hemorrhagic fever,
and dengue shock syndrome.!?

Statistical analysis was done using the Statistical
Package for Social Sciences (SPSS) version 23.0.
Continuous variables were computed as the mean,
standard deviation, and median interquartile range.
Categorical variables were represented as frequency
and percentages. The normality of the data was
assessed through the Kolmogorov-Smirnov test.
Variables like age, duration of hospital stay, platelet
levels, and ALT levels were found to not be normally
distributed. Mann-Whitney A U test was conducted to
compare platelet counts, bleeding rates, and ALT
levels between mild, moderate, and severe hepatitis
groups. Chi-square tests were applied for categorical
variables, whereas Pearson correlation was used for
comparison of non-normally distributed variables,
with a p value of <0.05 taken as significant.

RESULTS

A total of 215 patients with dengue fever were
included in this study, of whom 184 (83% were male)
and 31(14% were female). The mean age of the patients
was 37 years (IQR: 13-95 years), with 75% of the
sample size less than 50 years of age. The median day
of illness while reporting to the hospital was 7 days
(IQR: 2-18 days). Out of the total sample size,
181(86%) of patients had dengue fever, 75(33%) had
dengue hemorrhagic fever, and 13(6%) had dengue
shock syndrome. Among the comorbidities, only
21(9.5%) of patients had hypertension, 23(10%) had
diabetes mellitus, and 11(5%) patients had ischemic
heart disease.

In terms of clinical manifestations of dengue
fever, vomiting was present in 100(45% of patients),
abdominal pain in 53(24% of patients), and nausea in
55(25% of patients). Table-I shows clinical features in
relation to hepatitis severity. Complications of dengue
fever included hepatic encephalopathy in 7(3.2%) of
patients, pleural effusion in 20(9%) of patients, and
ascites in 16(7.2%) of the patients. Acalculous
cholecystitis was present in 20(9%) patients, and
hepatomegaly was present in 49(22%). The median
platelet count among patients was 66x10°9/L (IQR: 3-
212x10"9/L). Similarly, median creatinine levels were
84 mmol/L (IQR: 2-345 mmol/L), while median ALT
levels were 78 IU/L. (IQR: 2-615 IU/L).

Patients with mild or moderate hepatitis had a
median hospital stay of 4 days (IQR: 1-12 days),
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whereas those with severe hepatitis had a median
hospital stay of 7.5 days (IQR: 5-15 days). This
difference was statistically significant (U=225, p=0.07).
On the contrary, patients with mild or moderate
hepatitis had a median bleeding time of 2 days (IQR:
1-2 days), whereas those with severe hepatitis had a
median bleeding time of 1 day (IQR: 1-2 days). This
difference was also statistically significant (U=314,
p=0.01). Patients with mild or moderate hepatitis had a
median time of shock of 2 days (IQR: 1-2 days),
whereas those with severe hepatitis had a median time
of shock of 2 days (IQR: 1-2 days). This difference was
also statistically significant (U=451, p=0.05). The
differences in platelet counts were not statistically
significant among hepatitis severity groups. Figure
illustrates the prevalence of ALT levels in the sample
population. Table-II shows the frequency of mild,
moderate, and severe hepatitis among patients.

Table-I: Comparison of Clinical Features in Patients with Mild to
Moderate and Severe Hepatitis (n=215)

Clinical Mild to Moderate | Severe Hepatitis
Manifestations Hepatitis n(%) n(%)
Abdominal Pain ifcf 1550 0((2741) ) ggg;
Fever No |z i
Pleural Effusion \Iifos 1;?52)1) igi;
Cholecystitis \Iifos 1;882)) 6?1(82))
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Figure: ALT Levels in Dengue Patients (n=215)

Table-II: Overview of Patients Among Mild-Moderate and Severe
Hepatitis Groups (n=215)

Hepatitis severity | ALT Levels (IU/L) Pljt‘i‘glt’:;gi)
Mild to Moderate <299 209(94.6 %)
Severe disease >300 6(2.7%)

DISCUSSION

In recent years, dengue virus infection has
occurred more frequently in the form of outbreaks,
with increased mortality and morbidity. Dengue has
impacted not only Pakistan, but is also reported
worldwide, with a higher prevalence in South Asian
and African countries. The first case of dengue fever
illness was reported in 1994 in Pakistan.12. Since then,
there have been numerous outbreaks reported in
Pakistan. This study revealed that a higher number of
males than females were affected, a finding that could
be attributed to a variety of factors such as dressing
and cultural differences, or whether males are more
likely to seek medical attention.’3.

This study revealed that 88% of the patients
reported chills and rigors as their primary symptom,
in line with studies conducted by Khan et al. 4. Our
study showed that 84% of patients had chills and
rigors. Another study reported these symptoms in 85%
of cases (15). In our study, 24% of patients had
abdominal pain; this was reported to be the same
trend in most of the studies.’® Body aches, myalgias,
and headaches were reported in 70% of the patients.

Bleeding disorder in our study was reported at
34%. Our study showed 8% of dengue patients had
pleural effusion, while other studies showed 13.2%
and 13.6% of patients had reported pleural
effusion.’”1® One study reported ascites in 12% of
cases, while our study showed ascites in 7% of the
patients.’® In our study, DSS and sepsis were reported
in 5% and 3% of the patients, respectively. The
literature reports mortality rates ranging from 0.15%
to 7%.20

This study reflects the impact of dengue fever on
liver parenchyma, as well as its adverse effects on its
functionality, complications, and disability. Many
studies have been conducted on liver involvement
in dengue fever, which supports our data and
outcomes.?!’ We came up with results showing
derangement in liver functions and increased
aminotransferases as a result of dengue illness, which
sometimes may lead to DHF and DSS-like
complications. Almost 80% of patients in our study
showed raised aminotransferases (ALT).

The severity of liver damage is postulated by
different immunity responses by the host to the
infection, which include innate and acquired
immunity, as well as the virulence of the dengue virus,
which results in parenchymal injury.?? Despite this,
the host's response to this illness remains unknown.
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Researchers have found dengue virus replication in
the postmortems of patients who have died from
dengue illness, indicating that the host immunity
response plays an unregulated role, leading to
parenchymal injury and an elevation of transaminases.

CONCLUSION

This study concluded that severe hepatitis in dengue
patients was associated with higher rates of dengue
hemorrhagic fever and dengue shock syndrome. Severe
hepatitis was also associated with decreased levels of
platelets and higher rates of dengue complications like
ascites and pleural effusion. It was also associated with a
longer hospital stay.
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