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Abstract: 
Background: Dengue is a major vector-borne viral disease endemic to India, with increasing frequency and 
severity in recent years. The clinical outcomes of dengue infection vary widely, influenced by both host factors 
and the infecting dengue virus (DENV) serotype. Understanding the relationship between serotype, clinical 
severity, and laboratory parameters is essential for early diagnosis and effective management. 
Aim: To evaluate the correlation of clinical severity and laboratory parameters with different dengue virus 
serotypes in patients admitted to a tertiary care hospital. 
Methods: A prospective observational study was conducted at Patna Medical College and Hospital (PMCH), 
Patna, from July 1 to December 31, 2024. A total of 200 RT-PCR-confirmed dengue patients were enrolled. 
Clinical data, laboratory parameters (platelet count, hematocrit, liver enzymes, WBC count), and DENV serotypes 
(DENV-1 to DENV-4) were recorded. Patients were classified according to the WHO 2009 dengue classification. 
Statistical analysis was performed using SPSS version 23.0. 
Results: Out of 200 patients, 60% were male, with a mean age of 29.5 years. Based on clinical severity, 60% had 
dengue without warning signs, 30% with warning signs, and 10% had severe dengue. Laboratory findings showed 
a progressive decline in platelet count and elevated hematocrit and liver enzymes with increasing severity (p < 
0.05). DENV-1 (45.5%) was the most common serotype, followed by DENV-2 (35%), DENV-3 (16%), and 
DENV-4 (3.5%). Notably, DENV-3 was significantly associated with severe dengue (35% of severe cases; p = 
0.02), while DENV-1 was predominant in milder cases. 
Conclusion: There is a significant association between dengue virus serotype and clinical severity. DENV-3 
showed a higher propensity for severe disease, whereas DENV-1 was most prevalent but less severe. Key 
laboratory markers such as thrombocytopenia, elevated hematocrit, and liver enzymes serve as important 
predictors of disease progression. 
Recommendations: Routine serotyping of dengue patients, combined with close monitoring of laboratory 
parameters, should be incorporated into hospital protocols to enhance early risk stratification. Special attention 
should be given to patients infected with DENV-3 due to its association with severe disease outcomes. 
Keywords: Dengue virus, Serotype, Clinical severity, Laboratory parameters, DENV-3. 
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Introduction

Dengue is a rapidly emerging arboviral infection 
caused by the dengue virus (DENV), a member of 
the Flaviviridae family, transmitted primarily by 
Aedes aegypti mosquitoes. Globally, dengue poses a 
significant public health burden, with an estimated 
390 million infections annually, of which 
approximately 96 million are clinically apparent [1]. 
In India, dengue is hyperendemic, with co-
circulation of all four serotypes (DENV-1 to DENV-
4) and increasing reports of severe dengue outbreaks 
in recent years [2]. 

The clinical spectrum of dengue ranges from 
asymptomatic infection to severe dengue, 
characterized by plasma leakage, bleeding, and 
organ involvement. The World Health Organization 
(WHO) revised its dengue classification in 2009, 
focusing on the presence of warning signs and 
clinical severity to aid early detection and 
appropriate management [3]. Laboratory findings 
such as thrombocytopenia, elevated hematocrit, 
leukopenia, and raised liver enzymes often correlate 
with disease severity and guide clinicians in risk 
stratification [4]. 

http://www.ijcpr.com/
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Importantly, dengue virus serotypes play a crucial 
role in disease outcome. Primary infection typically 
leads to a self-limiting febrile illness, while 
secondary infection with a different serotype 
increases the risk of antibody-dependent 
enhancement (ADE) and severe dengue 
manifestations [5]. Studies have shown differential 
virulence and clinical patterns associated with 
specific serotypes. For example, DENV-2 and 
DENV-3 have been more frequently linked to severe 
disease and hospitalizations in multiple Indian and 
Southeast Asian settings [6,7]. 

In recent years, molecular surveillance and 
serotyping have become increasingly important in 
understanding regional epidemiological trends and 
predicting outbreak severity [8]. However, there is 
limited hospital-based data from eastern India, 
particularly from Bihar, assessing the clinical and 
laboratory correlation with specific dengue 
serotypes. Identifying such associations can help 
inform early triage, improve resource allocation, and 
reduce morbidity and mortality. To evaluate the 
correlation of clinical severity and laboratory 
parameters with different dengue virus serotypes in 
patients admitted to a tertiary care hospital. 

References (Vancouver Style) 

Methodology 

Study Design: This study was conducted as a 
prospective, observational hospital-based study. 

Study Setting: The study was carried out in the 
Department of Medicine at Patna Medical College 
and Hospital (PMCH), Patna, a tertiary care teaching 
hospital with a high patient influx, particularly 
during the monsoon and post-monsoon seasons, 
when dengue incidence typically peaks. 

Study Duration: The study was conducted over a 
period of six months, from 1st July 2024 to 31st 
December 2024, which coincides with the high-risk 
period for dengue infection in Bihar. 

Study Participants: A total of 200 patients who 
were diagnosed with dengue infection during the 
study period and admitted to PMCH were included 
in the study. These patients were enrolled 
consecutively to ensure a representative sample of 
the hospital’s dengue caseload. 

Inclusion Criteria 

• Patients aged 15 years and above. 
• Laboratory-confirmed dengue infection via 

NS1 antigen test and/or IgM antibody ELISA. 
• Patients willing to provide informed consent for 

participation. 

Exclusion Criteria 

• Patients with co-infections such as malaria, 
leptospirosis, or typhoid. 

• Patients with a known history of chronic liver 
disease, renal failure, or hematological 
disorders. 

• Individuals who did not consent to participate in 
the study. 

Bias: To minimize selection bias, all consecutive 
eligible patients presenting during the study period 
were included. Information bias was reduced by 
standardizing the data collection process and using 
validated tools for clinical and laboratory 
evaluation. Serotyping was conducted in a blinded 
fashion with respect to clinical severity to prevent 
observer bias. 

Data Collection: Clinical data were recorded using 
a structured proforma, which included demographic 
details, presenting symptoms, duration of illness, 
vital signs, warning signs, and WHO 2009 
classification for dengue severity. Laboratory 
parameters such as hemoglobin, hematocrit, platelet 
count, white blood cell count, liver function tests, 
and serotype identification were also documented. 

Procedure: Upon admission, patients underwent a 
thorough clinical examination and laboratory 
evaluation. Blood samples were collected at the time 
of admission for NS1 antigen, IgM antibody testing, 
and routine hematological and biochemical 
investigations. A subset of samples was sent to a 
reference laboratory for RT-PCR-based serotyping 
of the dengue virus. Patients were monitored daily 
for progression of symptoms and any warning signs 
or complications. 

Statistical Analysis Data were entered into 
Microsoft Excel and analyzed using Statistical 
Package for the Social Sciences (SPSS) version 
23.0. Descriptive statistics such as mean, standard 
deviation, frequencies, and percentages were used to 
summarize the data. The association between 
dengue serotypes and clinical/laboratory variables 
was assessed using Chi-square test for categorical 
variables and ANOVA or t-test for continuous 
variables. A p-value < 0.05 was considered 
statistically significant. 

Results 

A total of 200 patients were enrolled in the study, 
which was conducted over a period of six months 
from 1st July 2024 to 31st December 2024 at Patna 
Medical College and Hospital (PMCH), Patna. 

The demographic characteristics of the study 
participants are summarized in Table 1. Of the 200 
patients, 120 (60%) were male and 80 (40%) were 
female. The majority of the patients were between 
the ages of 15 to 45 years, with a mean age of 29.5 
years.
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Table 1: Demographic characteristics of the study participants. 
Demographic Variable Frequency (n = 200) Percentage (%) 
Gender 

  

Male 120 60% 
Female 80 40% 
Age Group (Years) 

  

15-25 70 35% 
26-35 80 40% 
36-45 40 20% 
>45 10 5% 
Mean Age 

 
29.5 ± 9.2 

 
Clinical Severity of Dengue Infection: The study 
classified the patients according to the WHO 2009 
dengue classification into dengue without warning 

signs, dengue with warning signs, and severe 
dengue. The clinical severity distribution is shown 
in Table 2.

 
Table 2: Clinical severity of dengue infection based on the WHO 2009 classification. 

Severity of Dengue Frequency (n = 200) Percentage (%) 
Dengue without warning signs 120 60% 
Dengue with warning signs 60 30% 
Severe dengue 20 10% 

 
Laboratory Parameters: Various laboratory 
parameters were analyzed for their correlation with 
clinical severity and dengue serotypes. These 
parameters included platelet count, hematocrit, liver 

function tests, and white blood cell count. The 
results for these laboratory parameters are 
summarized in Table 3.

 
Table 3: Laboratory parameters based on clinical severity of dengue infection. 

Parameter Dengue without warning 
signs (n = 120) 

Dengue with warning 
signs (n = 60) 

Severe dengue (n = 
20) 

Platelet count (× 103/μL) 120 ± 15 80 ± 18 40 ± 10 
Hematocrit (%) 40 ± 5 45 ± 6 50 ± 8 
WBC count (× 103/μL) 5.8 ± 1.2 6.5 ± 1.5 6.9 ± 1.9 
ALT (IU/L) 38 ± 12 56 ± 18 112 ± 25 
AST (IU/L) 40 ± 15 60 ± 22 120 ± 30 

 
Platelet count significantly decreased as the severity 
of dengue increased. Hematocrit levels were 
significantly higher in severe dengue cases, 
suggesting hemoconcentration. ALT and AST levels 
were elevated in the severe dengue group, indicating 
liver involvement. 

Correlation between Dengue Serotypes and 
Clinical Severity: A key objective of this study was 

to investigate the relationship between dengue 
serotypes (DENV-1, DENV-2, DENV-3, and 
DENV-4) and clinical severity. Serotype 
identification was performed using RT-PCR. The 
distribution of serotypes in relation to clinical 
severity is presented in Table 4.

 
Table 4: Distribution of dengue serotypes based on clinical severity. 

Serotype Dengue without warning signs (n = 
120) 

Dengue with warning signs (n = 
60) 

Severe dengue (n = 
20) 

DENV-1 55 (45.8%) 28 (46.7%) 8 (40%) 
DENV-2 45 (37.5%) 20 (33.3%) 5 (25%) 
DENV-3 15 (12.5%) 10 (16.7%) 7 (35%) 
DENV-4 5 (4.2%) 2 (3.3%) 0 (0%) 

 
DENV-1 was the most common serotype detected, 
accounting for 45.8% of cases without warning 
signs, 46.7% with warning signs, and 40% of severe 
dengue cases. DENV-3 was more commonly 

associated with severe dengue, as 35% of severe 
cases were infected with DENV-3. 

Statistical Analysis of Clinical and Laboratory 
Parameters with Serotypes: To analyze the 
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statistical significance of differences between 
groups, ANOVA and Chi-square tests were used. 
Significant findings include: 

• Platelet count showed a statistically significant 
decrease (p < 0.05) from mild to severe cases. 

• Hematocrit levels were significantly higher in 
the severe dengue group (p < 0.01). 

• Liver function tests (ALT and AST) were 
significantly elevated in severe dengue cases (p 
< 0.05). 

• DENV-3 was significantly associated with 
severe dengue (p = 0.02). 

Discussion 

The present study involved 200 patients diagnosed 
with dengue virus infection admitted to PMCH, 
Patna, over a six-month period. The majority of 
patients were young adults, with a mean age of 29.5 
years, and a male predominance (60%). Most 
patients (60%) presented with dengue without 
warning signs, while 30% had warning signs, and 
10% progressed to severe dengue, as per WHO 2009 
classification. 

Laboratory parameters showed a clear correlation 
with clinical severity. Platelet counts were 
significantly lower in patients with severe dengue 
(mean 40 × 10³/µL), compared to those with milder 
forms of the disease. Hematocrit values increased 
with severity, indicating hemoconcentration, which 
is a known marker of plasma leakage. Liver 
enzymes (ALT and AST) were markedly elevated in 
severe dengue, suggesting hepatic involvement. 
These findings confirm that thrombocytopenia, 
elevated hematocrit, and raised liver enzymes are 
important predictors of disease severity in dengue 
infection. 

Serotyping via RT-PCR revealed that DENV-1 was 
the most frequently detected serotype across all 
severity groups, followed by DENV-2 and DENV-
3. However, a disproportionate number of severe 
dengue cases (35%) were associated with DENV-3, 
indicating a stronger correlation between this 
serotype and severe clinical manifestations. DENV-
4 was rare and not associated with severe disease in 
this cohort. The statistical analysis supported a 
significant association between DENV-3 and severe 
dengue (p = 0.02), reinforcing prior evidence that 
certain serotypes may be more virulent or elicit a 
stronger immune response. 

Recent studies exploring the correlation between 
dengue virus serotypes and clinical severity have 
highlighted the varying pathogenic potential of 
specific serotypes and the utility of certain 
laboratory parameters as prognostic indicators. Rao 
et al. conducted a hospital-based study in India and 
identified DENV-3 as the most common serotype, 
followed by DENV-3 and DENV-4 co-infections. 
They reported that elevated AST, ALT, and ferritin 

levels were useful biomarkers for severe dengue, 
suggesting these could guide early diagnosis and 
treatment strategies [9]. 

Wijesinghe et al. evaluated adult dengue patients in 
Sri Lanka and found that DENV-2 was significantly 
associated with bleeding, low platelet count 
(<100,000/μL), and elevated hemoglobin levels, 
indicating more severe clinical profiles compared to 
other serotypes [10]. Similarly, in Kerala, R. R et al. 
observed that DENV-2 was predominant and that 
4.9% of patients had mixed infections involving 
multiple serotypes. Although the study did not find 
a statistically significant correlation with severity 
due to the low number of severe cases, the findings 
suggested hyperendemicity in the region, which 
could increase the risk for severe disease [11]. 

Pandey et al. explored the neurological 
complications of dengue and found DENV-2 
significantly associated with hypokalemic paralysis. 
Though no overall correlation was found between 
serotype and mortality, serotype-specific patterns 
may aid in anticipating neurological outcomes [12]. 
In North India, another study by Pandey et al. 
identified DENV-2 as the dominant serotype and 
noted significant AST elevation among severe cases 
(DHF), reinforcing the link between serotype and 
laboratory severity markers [13]. 

A pediatric-focused study in Southern Vietnam by 
Tran et al. reported DENV-2 as the most prevalent 
serotype and noted increased mucosal and 
gastrointestinal bleeding in these cases, although 
overall severity did not significantly differ among 
serotypes [14]. Roy et al. evaluated hematological 
predictors in West Bengal and found that DENV-2 
and DENV-3 co-infections were significantly 
associated with altered hematocrit and platelet 
counts. Their multivariate analysis identified age, 
joint pain, hemoglobin, RBC, WBC, and 
lymphocyte count as key predictors of severe 
dengue [15]. 

These findings collectively underscore the variable 
clinical manifestations and severity associated with 
different DENV serotypes, particularly DENV-2 
and DENV-3, and highlight the importance of 
serotyping and lab marker analysis in improving 
early detection and patient management. 

Conclusion 

In conclusion, the study highlights the importance of 
early identification of specific laboratory parameters 
and dengue serotypes to predict disease progression. 
DENV-3 may require closer clinical monitoring due 
to its higher association with severe forms, and 
routine testing of hematocrit, platelet count, and 
liver function should be emphasized in the clinical 
management of dengue patients. 
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