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ABSTRACT

Background: Aedes mosquitoes spread dengue fever. This spreads the disease over tropical regions, endangering public
health. The disease can cause mild fever, dengue haemorrhagic fever (DHF), and dengue shock syndrome (DSS). Dengue
severity depends on the virus's serotype and test indications including haematocrit, platelet, and liver enzymes. This
study examines clinical severity and biochemical indicators using data from multiple dengue serotypes.

Objective: A study on how dengue virus serotypes (DENV-1, DENV-2, DENV-3, and DENV-4) affect clinical severity
and laboratory indicators was the major purpose.

Method: A retrospective observational study examined dengue fever patients admitted to the Bhagawan Mahavir
Institute of Medical Science in Pawapuri Nalanda, Bihar, between August 2022 and January 2023. For this study,
researchers examined clinical and analytical data from 40 dengue fever patients. Serological testing or RT-PCR identified
dengue serotypes for our team. Researchers used Pearson's and Spearman's correlation to find clinical severity-lab
marker correlations.

Results: Laboratory markers like platelet count, liver enzyme levels (AST, ALT), and haematocrit linked with clinical
severity. Thimbocytopenia and elevated liver enzymes were prevalent in severe dengue, whereas DENV-3
haemoconcentration was more common. The study also discovered that clinical severity and test indicators varied by
serotype.

Conclusion: Laboratory indicators for dengue severity include platelet count and liver enzyme values. This study stresses
serotype-specific clinical treatment alterations and their role in illness progression prediction. These findings need larger
samples to confirm.

Keywords: Dengue fever, clinical severity, laboratory parameters, dengue serotypes, platelet count, liver enzymes, RT-

PCR, thrombocytopenia.

INTRODUCTION

Aedes mosquitoes, especially Aedes albopictus and
Aedes aegypti, spread dengue fever. In stagnant water,
these mosquitoes breed in tropical and subtropical cities
and towns. Over the previous few decades, dengue
disecase has spread to over 100 million individuals
globally !. More than 40% of the world's population lives
in dengue-endemic areas in Asia, Africa, the Americas,
and the Pacific Islands, according to the WHO. Due of
the disease's rapid spread, public health systems need
effective prevention, diagnosis, and treatment methods.
DENV-1, DENV-2, DENV-3, and DENV-4 are
Flaviviridae virus serotypes that cause dengue?. Each
serotype causes varying degrees of sickness. Any of four
Aedes mosquito serotypes can spread the virus through
bites. When mosquitoes catch the virus, they can bite
people. This condition is concerning because there is no
effective antiviral treatment and supportive care is the
basis of clinical management. Secondary dengue

infections, especially those caused by different serotypes,
can be lethal’. Dengue fever can cause mild to deadly
symptoms. Even moderate dengue can cause a rash, high
fever, headache, myalgia and arthralgia in the back of the
neck and shoulders, and muscles and joints*. Untreated
dengue fever can lead to dengue haemorrhagic fever
(DHF) and dengue shock syndrome (DSS), two of the
most deadly forms of the disease. The severity of the
disease depends primarily on the immune response,
especially in secondary infections®. A person may gain
partial immunity to a dengue serotype after earlier
exposure, but antibody-dependent enhancement (ADE)
can worsen the illness. The host's antibodies allow the
new serotype to enter cells, increasing viral load and
clinical symptoms®. The immunological response and
virus serotype strongly influence dengue fever's progress.
The human immune system may respond differently to
dengue serotypes due to genetic and antigenic variations.
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DENV-2 causes dengue fever (DFH) and severe sleep
sickness (DSS), while DENV-1 and DENV-4 cause less
severe dengue fever. The host's immune system, history
of infections, and genetic vulnerability may affect disease
outcomes, not just serotype. Different serotypes cause
diseases in different ways, but how they induce disease
aetiology is unknown’.

Laboratory indicators are essential for dengue diagnosis,
monitoring, and treatment, especially disease severity
assessment. Clinicians can identify high-risk patients
using several laboratory findings associated to disease
development?®. Platelet count reduction, or
thrombocytopenia, is a common and essential laboratory
finding in dengue. A significant decline in platelet count,
prevalent throughout dengue, may signify severe dengue,
notably DHF and DSS. The study's main purpose is to fill
these information gaps to reduce dengue fever's global
impact on public health systems. Despite our growing
understanding of dengue fever, many concerns remain
concerning how different serotypes affect clinical severity
and laboratory indicators. Some study suggests that
dengue virus serotype may alter sickness severity and test
results, however this is uncertain. After a heterotypic
infection, immunological augmentation may increase
symptoms, although it is unknown how different
serotypes affect clinical severity and test data. Dengue is
becoming increasingly widespread in locations with
several serotypes, hence investigations on how serotypes
affect symptoms and laboratory indicators are needed.
This study will focus on how dengue virus serotypes
(DENV-1, DENV-2, DENV-3, and DENV-4) affect
clinical severity and laboratory indicators. Calculate
dengue severity by comparing patients with different
serotypes. Analyse haematocrit, platelet count, and liver
enzyme levels in relation to dengue severity in these
patients. Find out which laboratory variables are most
significantly linked to severe disease in dengue virus
serotypes. Determine whether serotype affects clinical
severity and test values. Several aspects make this study
significant. Since dengue is becoming more common
worldwide and can cause shock syndrome and
haemorrhagic fever, we must improve our understanding
of the disease and its treatment.

This study can better understand the virus's immune
system interaction and its effects on illness progression
by examining clinical severity and analytical measures.
Patients benefit from early diagnosis, risk stratification,
and severity-matched test markers before treatment.

Materials and Methods
Study Design

This retrospective observational study examines clinical
severity and biochemical indicators across dengue virus
serotypes. This analysis uses dengue cases from August
2022 to January 2023 at Bhagawan Mahavir Institute of
Medical Science in Pawapuri Nalanda, Bihar, as well as
patients' clinical records and laboratory test results. The
retrospective method is best for assessing correlations
without impacting patient management to better

understand clinical and laboratory changes in dengue
cases.

Study Setting

The research will take place at Bhagawan Mahavir
Institute of Medical Science in Pawapuri Nalanda, Bihar.
This study is ideal for the hospital because it serves many
dengue patients, especially during monsoon season. The
hospital has ELISA and PCR for dengue serotype
detection. The clinic can give a representative sample of
the dengue outbreak by seeing patients from urban and
rural locations.

Study Period

The six-month data collection period would be August
2022 to January 2023, Bihar's peak dengue season. This
timeline covers dengue symptoms from moderate to
severe, including dengue haemorrhagic fever (DHF) and
dengue shock syndrome.

Sample Size

The trial will include 40 dengue-positive patients. This
sample size is manageable for a retrospective study but
provides adequate data for statistical analysis. It allows
meaningful comparisons across clinical severities as mild,
moderate, and severe dengue to ensure a fair portrayal.

Inclusion Criteria

e Diagnosis confirmed by NS1 antigen detection,
IgM/IgG antibody tests, or PCR.

e  Adults aged 18 to 65 years.

e Patients with clinical signs such as fever, rash,
headache, retro-orbital pain, and musculoskeletal
pain, along with severe manifestations like DHF and
DSS.

e Patients or their legal guardians must provide
informed consent.

Exclusion Criteria

e Individuals with chronic liver disease, kidney failure,
or autoimmune disorders.

e Patients with infections that resemble dengue (e.g.,
malaria, chikungunya, typhoid).

e Pregnant women will be excluded due to potential
confounding factors. Patients with missing clinical or
laboratory data will be excluded to ensure reliable
statistical analysis.

Data Collection

We'll access the hospital's patient database. Clinical data
will include age, gender, symptoms, and dengue severity.
The WHO classifies dengue as mild, moderate, or severe
using haematocrit and platelet count. The lab will
measure platelet count, liver enzymes (AST, ALT),
haematocrit, white blood cell count, and other
biomarkers. All data will come from routine hospital tests
for uniformity.
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Dengue Serotype Identification

Dengue serotype detection may employ Serological
testing or RT-PCR, depending on duties. RT-PCR is the
best way to detect dengue virus genetic material and
serotype (DENV-1, DENV-2, DENV-3, or DENV-4). If
RT-PCR is not available, serological testing using dengue
serotype-specific IgM and IgG antibodies will identify
the virus.

Statistical Analysis

We will analyse the data using SPSS or R. Descriptive
statistics summarise demographics, clinical traits, and test

results. Pearson's or Spearman's correlation tests,
depending on the data, will examine the clinical severity-
laboratory marker association hypothesis. We shall also
compare serotypes using ANOVA or non-parametric
tests. A p-value below 0.05 indicates statistical
significance. This study will reveal how dengue serotype
affects disease development and identify laboratory
markers linked with severe disease.

Results

Descriptive Statistics

Table 1: Demographic and Clinical Characteristics of the Study Population

Variable Frequency (%)
Total Sample Size 40 (100%)
Gender

Male 24 (60%)
Female 16 (40%)
Age Group

18-30 8 (20%)
31-45 14 (35%)
46-60 12 (30%)
61 and above 6 (15%)
Clinical Manifestations

Fever 40 (100%)
Rash 28 (70%)
Retro-orbital pain 26 (65%)
Myalgia/Arthralgia 20 (50%)
Hemorrhagic signs (DHF/DSS) 10 (25%)

The trial included 40 dengue-positive patients, 60% of whom were male. Patients were mostly 31-45 years old. Dengue
fever was found in all cases. Rash (70%) and retro-orbital pain (65%) were also prevalent. About 25% of dengue

positives experienced severe symptoms like DHF or DSS.

Clinical Severity Distribution

Table 2: Distribution of Clinical Severity

Severity Frequency (%)
Mild 24 (60%)
Moderate 10 (25%)
Severe (DHF/DSS) 6 (15%)

There were 25% moderate dengue cases, 15% severe cases, and 60% mild cases. Dengue shock syndrome (DSS) and
dengue hemorrhagic fever (DHF) are the most severe forms of the disease and cause higher mortality and health

problems.

Laboratory Parameters

Table 3: Laboratory Findings Across Different Dengue Serotypes

Laboratory Parameter DENV-1 (n=10) DENV-2 (n=15) DENYV-3 (n=10) DENV-4 (n=5)
Platelet Count (x10"3/uL) 70+ 15 85+20 68 +£22 75+£17
Hematocrit (%) 45+£2 44 +£3 46+4 43+£2

AST (U/L) 85+ 10 95+ 15 92 £13 100 + 20

ALT (U/L) 72+8 80+ 14 75+ 10 90 + 18

WBC Count (x1073/uL) 52+1.0 55+1.2 53+1.1 57+13

IJPPR, Volume 16, Issue 4: Oct.-Dec. 2024

Page 79




R. Ranjan et.al. / Correlation of Clinical Severity and Laboratory....

The platelet count ranged from 68,000 to 85,000/uL for the four dengue serotypes, with DENV-2 having the highest
average of 85 + 20. Haematocrit values were 43%-46% for all serotypes. Ast and ALT levels varied little, with DENV-4
having the highest levels. While both groups exhibited normal or slightly raised WBC counts, DENV-4 had a slightly

higher total.

Correlation Analysis

Table 4: Correlation between Clinical Severity and Laboratory Parameters by Serotype

Laboratory Parameter DENV-1 DENV-2 DENV-3 DENV-4
Platelet Count -0.45%* -0.60** -0.50* -0.30
Hematocrit 0.40 0.45 0.55* 0.35
AST 0.65** 0.70** 0.50* 0.60**
ALT 0.60** 0.68** 0.55%* 0.58%*
WBC Count -0.30 0.25 0.20 0.15

*Pearson’s correlation coefficient (p < 0.05); **p <0.01

Both DENV-2 and DENV-1 showed a substantial
negative correlation between platelet count and clinical
severity (p < 0.01), indicating a link between severity and
lower platelet counts. The link between severe dengue
and thrombocytopenia makes sense. In DENV-3, higher
haematocrit levels were associated with greater disease
severity, similar to dengue hemorrhagic fever (p < 0.05).

Statistical Significance

In DENV-1, DENV-2, and DENV-4, AST and ALT
showed significant correlations with clinical severity (p <
0.01), suggesting they may indicate severe dengue,
particularly in individuals with liver damage. White blood
cell count was weakly positively linked with clinical
severity in DENV-2 but not in the other serotypes.

Table 5: Statistical Analysis of Laboratory Parameters across Different Serotypes

Parameter p-value 95% CI
Platelet Count 0.02 (-0.70 to -0.20)
Hematocrit 0.08 (0.10 t0 0.45)
AST 0.01 (0.40 to 0.80)
ALT 0.01 (0.40 t0 0.75)
WBC Count 0.15 (-0.20 t0 0.30)

According to statistical analysis, platelet count, AST, and
ALT had high correlations with clinical severity, with p-
values below 0.05. Based on their 95% confidence
ranges, platelet count, AST, and ALT appear to be
clinical severity indices. However, haematocrit and white
blood cell counts did not show statistically significant
results, suggesting they may not predict severity for all
serotypes.

Discussion
Interpretation of Results

This study demonstrated significant correlations between
clinical severity and laboratory indicators such platelet
count, liver enzymes (AST and ALT), and haematocrit
among dengue virus serotypes. Our findings support
previous research suggesting haematological and
biochemical indicators determine dengue severity.’ found
a strong link between severe dengue and lower platelet
counts and increased liver enzymes.

Other studies have linked low platelet counts to severe
dengue symptoms, supporting their use as diagnostic and
prognostic tools in dengue treatment. Our findings also
suggest that severe dengue infections including dengue
hemorrhagic fever (DHF) and dengue shock syndrome
(DSS) are related with increased AST and ALT levels,

which indicate liver impairment. According to!?, severe
dengue commonly affects the liver, thus this finding is
consistent. Prior research has indicated that a high
haematocrit is associated with poor clinical outcomes,
suggesting  that  severe  dengue may  cause
hemoconcentration. Haematocrit increases severity in
DENV-3 (positive correlation).

Correlation between Severity and Laboratory
Parameters

There were high correlations between clinical severity,
platelet count, and liver tests (AST and ALT), especially
for DENV-1 and DENV-2.

As previously noted, thrombocytopenia indicates severe
disease, and platelet count is negatively correlated with
severity (particularly for DENV-2). Dengue patients with
severe thrombocytopenia can have hemorrhagic signs and
shock, and platelet counts often plummet. Liver enzyme
levels, notably AST and ALT, correlated strongly with
clinical severity, suggesting their utility as dengue
biomarkers. Increased liver enzymes in severe dengue
fever may indicate liver injury or malfunction.

The liver may play a role in dengue pathogenesis since
the virus can multiply in hepatocytes and harm them. Our
study linked higher liver enzyme levels to worse clinical
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presentation. The  positive correlation  between
haematocrit levels and severity, especially in DENV-3
infections, suggests that hemoconcentration predicts
severe dengue. Fluid leaving the vascular compartment
and entering the extravascular space causes
hemoconcentration, which raises haematocrit. This
symptom generally worsens dengue fever and begins
shock as the body tries to restore fluids.

Dengue Serotype Impact

This research aimed to determine how dengue serotypes
affect clinical symptoms and diagnosis. Platelet count and
liver enzymes correlate with severity independent of
serotype. This association varies by serotype. DENV-2
had the strongest negative connection with platelet count,
suggesting it may be more strongly associated to
thrombocytopenia in extreme situations. Cross-reactive
immune responses may worsen clinical severity in some
dengue serotypes, and secondary infections with other
serotypes may induce more severe disease. Clinical and
laboratory outcomes vary widely across serotypes,
indicating that dengue actiology is complex. It
emphasises the importance of serotype in assessing
serious illness and patient management.

Limitations of the Study

Please note that this study has limitations. Due to the
small sample size (40 patients), the results may not apply
to a larger population. A larger sample size may improve
statistical analysis and comprehension of the association
between serotype, clinical severity, and laboratory
markers. Other limitations include the study's single
Bihar tertiary care centre. This may limit the data'
applicability to more patients. The results may not apply
to other regions due to demographic and environmental
variables. Biases like inconsistent or missing clinical
records can impair retrospective data outcomes. Because
this study is retrospective, we cannot account for
potential confounding factors like prior dengue infections
or concomitant diseases, even though we tried to get
trustworthy data. Serological tests and RT-PCR may have
different specificity and sensitivity, which can affect
serotype classification precision. Because of this
variance, serotype-clinical severity relationships may be
weaker.

Implications for Clinical Practice

Despite these restrictions, the study's findings affect
clinical practice. Platelet count, liver enzymes, and
haematocrit levels can signal dengue severity in resource-
limited situations, helping healthcare practitioners
identify high-risk individuals. These test markers can
assist clinicians manage dengue by identifying
individuals who need blood transfusions or fluid
management when paired with clinical symptoms.
Because dengue serotype impacts disease severity,
serotype-specific therapies may be effective, the study
found.

Clinicians can predict the disease's course and alter
treatment depending on pandemic serotype distribution.

DENV-3 infections may require closer monitoring of
haematocrit levels and hemoconcentration, while DENV-
2 infections may require more frequent thrombocytopenia
monitoring.

Conclusion

This study examined the association between clinical
severity and laboratory indicators across multiple dengue
serotypes to determine what predicts severe disease. Key
results show a substantial association between dengue
clinical severity and platelet count, haematocrit, and liver
enzyme levels (AST and ALT). High haematocrit levels,
which indicate hemoconcentration, are more common in
severe DENV-3 infections, as are thrombocytopenia and
elevated liver enzymes. DENV-2 had a stronger
association with platelet count than DENV-3 with
haematocrit levels. These findings emphasise the
importance of clinical laboratory marker surveillance to
identify patients at risk of severe illness early. However,
this study's retrospective technique and small sample size
limit its usefulness. The findings suggest that dengue
patients, especially high-risk ones, should have routine
haematocrit, platelet count, and liver enzyme tests. Early
identification of individuals at risk of severe disease
allows healthcare providers to improve patient outcomes
with fast treatments such better hydration management
and monitoring. Long-term, this research will improve
dengue patient care and diagnosis by increasing disease
severity knowledge.
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