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Background: Dengue fever poses a significant global health burden, with India 

contributing a substantial proportion of cases. Accurate and timely diagnosis is 

critical for disease management and intervention. 

Materials and Methods: A retrospective study was conducted in a regional 

hospital from November 2021 to September 2024. Patients suspected of dengue 

fever underwent NS1 antigen testing, and IgM antibody testing was performed 

on NS1-negative cases with persistent symptoms. Data were analyzed using the 

R software. 

Results: Of the 10,606 samples tested, 826 were NS1 positive (7.8%), with 

males (8.5%) showing slightly higher positivity than females (7.1%). The 

highest positivity was in the 19-30 age group (12.4%) and during the monsoon 

season (20%). In follow-up cases, IgM testing showed a positivity rate of 26.9% 

(n=836), with 225 positive cases. 

Conclusion: Combining NS1 antigen and IgM antibody testing significantly 

enhances dengue diagnosis, ensuring timely management. Regional and 

demographic trends highlight the importance of targeted interventions during 

high-risk periods. 

Keywords: Dengue, NS1 antigen, IgM antibody, diagnostic yield, retrospective 

study, public health. 
 

 

INTRODUCTION 
 

Dengue fever remains a major global health concern, 

with over 10 million cases and 6,508 deaths reported 

worldwide in 2024, marking the highest recorded 

numbers to date.[1] India accounts for nearly 34% of 

dengue cases, highlighting the importance of local 

data in improving diagnostic and management 

strategies.[2] Despite the high prevalence of the 

disease, regional data remain limited, hindering the 

development of targeted interventions.[3] Public 

health surveillance systems in India are often 

inadequate, missing mild febrile illnesses and 

subclinical infections, which account for about 75% 

of dengue cases. Furthermore, a large portion of the 

population seeks care in the private healthcare sector, 

where data collection is insufficient, leading to 

significant under-reporting.[4] As a result, 

mathematical models estimate that the actual number 

of dengue cases in India may be up to 282-fold higher 

than reported by the official surveillance system.[5] 

Dengue fever is caused by the dengue virus, a 

positive-sense RNA virus belonging to the genus 

Flavivirus within the family Flaviviridae.[6] Initially, 

dengue was associated with four antigenically related 

serotypes (DENV-1, DENV-2, DENV-3, and 

DENV-4). However, a fifth variant, DENV-5, was 

identified in October 2013.[7] The primary vectors of 

dengue transmission are Aedes mosquitoes, 

particularly Aedes aegypti and Aedes albopictus. In 

tropical regions, peak transmission occurs during the 

rainy season,[7] when water collection sites such as 

discarded tyres, coolers, old pots, and coconut shells 

provide ideal breeding grounds for mosquitoes. 

During this period, mosquito density increases 

significantly, with an average of 3–4 female 

mosquitoes per household compared to 1–2 during 

the dry season.[8] 
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Diagnostic methods such as virus isolation through 

cell culture and nucleic acid detection via reverse 

transcriptase polymerase chain reaction (RT-PCR) 

are accurate but require significant time and 

expensive laboratory infrastructure.[6] Consequently, 

in resource-limited settings, detecting NS1 antigen 

and virus-specific IgM/IgG antibodies serves as 

crucial diagnostic tools.[9] NS1 antigen testing is 

helpful in the early stages of dengue infection. In 

primary infections, the NS1 antigen can be detected 

as early as Day 1 of fever, reaches its peak between 

Days 1 and 5, and remains detectable for up to 18 

days.[10] In secondary infection, the NS1 antigen also 

appears around Day 1 of fever, peaks between Days 

1 and 5, and persists for up to 18 days. As a result, 

NS1 antigen testing is recommended during the first 

5 days of fever to assist in diagnosing acute dengue 

infection. [11,12] 

For IgM antibody testing, the detection timeline 

varies between primary and secondary infections. In 

primary infection, IgM antibodies are typically 

detectable around Day 5 of fever, peak approximately 

two weeks after symptom onset, and remain 

detectable for up to 90 days. In secondary infection, 

IgM antibodies appear earlier, usually around Days 2 

to 3 of fever, but their increase is more modest, and 

they tend to disappear more quickly.[13] Therefore, 

IgM antibody testing is most useful after Day 5 of 

fever, particularly when the NS1 test is negative, to 

help confirm a diagnosis of dengue. IgG antibodies 

are typically detectable between 14 to 21 days after 

symptom onset in primary dengue infections, 

gradually increasing and remaining detectable for 

life. In secondary infection, IgG antibodies are 

already present due to prior exposure, with a rapid 

rise observed around Days 4–5, and they remain 

detectable for life. [14] Since no specific treatment or 

vaccine for dengue exists, effective prevention and 

control rely on epidemiological surveillance. Such 

surveillance provides accurate disease burden 

estimates, aiding in implementing targeted vector-

control measures.[15] 

This study aims to analyse demographic trends, 

identify seasonal patterns, and evaluate the diagnostic 

performance of NS1 antigen and IgM antibody 

testing in a secondary-level hospital through a 

retrospective approach. 

MATERIALS AND METHODS 
 

This retrospective hospital-based study was 

conducted to evaluate the burden of dengue and 

assess the diagnostic strategies employed at a 

regional hospital. The study utilized anonymised 

hospital records data covering patient demographics, 

sub-district of origin, and diagnostic test results. 

These records were systematically analyzed to 

explore gender distribution, age groups affected, 

geographic patterns, and temporal trends in dengue 

cases, offering a comprehensive understanding of the 

disease burden. Patients with fever lasting three or 

more days were subjected to initial diagnostic testing 

for the NS1 antigen using an ELISA kit (J. Mitra & 

Co. Pvt. Ltd., New Delhi). Patients with positive NS1 

results were promptly documented and managed 

according to standard treatment protocols. For 

patients whose NS1 antigen test results were negative 

but continued to experience fever, a follow-up sample 

was tested for IgM antibodies using the MAC ELISA 

(NIV Pune) to confirm or rule out dengue infection. 

The diagnostic approach was designed to maximize 

sensitivity and ensure accurate detection of dengue in 

both early and later stages of the disease. Data 

analysis was performed using R Studio (version 

2024.04.2+764) with packages such as ‘readxl,’ 

‘dplyr,’ ‘ggplot2,’ ‘tidyverse,’ and ‘lubridate’ for 

data management, statistical analysis, and 

visualization. Ethical clearance was not required for 

the study, as it utilized anonymized patient data from 

hospital records without direct patient involvement. 

 

RESULTS 

 

A total of 10,606 samples were tested for NS1 antigen 

between November 2021 and September 2024, of 

which 826 were positive, resulting in a positivity rate 

of 7.8%. Of the total samples analyzed, 5188 (48.9%) 

were males, and 5418 (51.1%) were females. The 

confirmed dengue cases among males were 441, with 

a positivity rate of 8.5%, while among females, there 

were 385 confirmed cases, resulting in a positivity 

rate of 7.1%. The highest positivity rate (12.4%) was 

observed in the 19–30 age group, with 275 cases out 

of 2220 samples. 

 

Table 1: Sociodemographic distribution of Cases Analyzed in a Hospital-Based Retrospective Study (November 2021 

to September 2024, N=10,606) 

Sociodemographic Distribution Total Samples Analyzed Confirmed Cases Positivity Percentage (%) 

Gender    

Males 5188 441 8.5 

Females 5418 385 7.1 

Age     

0-18 2957 233 7.9 

19-30 2220 275 12.4 

31-40 1434 111 7.7 

41-50 1296 86 6.6 

51-60 1173 57 4.9 

61+ 1522 64 4.2 

Total  10606   
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In this study, a total of 5408 samples were collected 

from the outpatient department, of which 385 cases 

were confirmed, yielding a positivity rate of 7.1%. In 

comparison, the inpatient department had 5198 

samples analyzed, with 441 confirmed cases, 

resulting in a higher positivity rate of 8.5%. 

Further analysis of the sub-districts revealed that the 

majority of the samples were from Karaikal Taluk, 

where 8227 samples were analyzed, and 575 cases 

were confirmed, giving a positivity rate of 7.0%. In 

contrast, Thirunallar Taluk reported 1384 samples, 

with 177 confirmed cases, resulting in the highest 

positivity rate of 12.8%. Other sub-districts such as 

Nagapattinam (6.6%), Mayiladuthurai (13.8%), 

Tarangambadi (7.4%), and Nannilam (9.4%) had 

comparatively fewer samples tested, with varying 

positivity percentages. 

 

 
Figure 1: Month wise distribution of dengue cases 

 

For the period between August 2023 and September 

2024, 6,035 samples were tested for NS1, and 659 

samples were positive, showing a positivity rate of 

10.9%. 

Additionally, during the same period (August 2023 - 

September 2024), 836 samples were tested for IgM 

antibodies, of which 225 samples were positive, 

resulting in a positivity rate of 26.9%. 

 

 
Figure 2: Impact of Combined NS1 and IgM Testing - 

Total Yield 

 

DISCUSSION 

 

Dengue fever is a significant public health concern, 

particularly in India, where the tropical climate and 

urbanisation foster ideal conditions for mosquito 

breeding.[16] This study highlights the demographic, 

seasonal, and geographic factors influence dengue 

transmission, underscoring the need for targeted 

public health strategies.  

The highest positivity rate in the 19–30 age group 

observed in this study aligns with prior findings that 

young adults are more likely to engage in outdoor 

activities, increasing their exposure to Aedes 

mosquito bites.[16,17] Additionally, the higher 

positivity rate among males in this study reflects 

global patterns and may be attributed to their greater 

involvement in outdoor work and behavioural 

factors.[18] These findings emphasise the importance 

of awareness campaigns and preventive programs 

targeting these high-risk groups.   

The seasonal rise in dengue cases during the 

monsoon period highlights the strong link between 

rainfall and mosquito breeding. Similar observations 

have been documented, reinforcing the importance of 

strengthening vector control efforts before and during 

the monsoon season.[20] Measures such as eliminating 

stagnant water, using insect repellents, and wearing 

protective clothing should be prioritised. Geographic 

variations in positivity rates, suggest that 

interventions should be tailored to local conditions. 

Targeted strategies, including community 

engagement and improved water management, can 

help reduce dengue transmission in these areas.   

Combining NS1 antigen and IgM antibody testing 

significantly enhanced case detection in this study. 

While NS1 antigen testing is effective for early 

detection, IgM antibody testing identifies cases in 

later stages, providing a more comprehensive 

diagnostic approach. From August 2023 to 

September 2024, the addition of IgM antibody testing 

increased diagnostic sensitivity, with a positivity rate 

of 26.9% compared to 10.9% for NS1 testing alone. 

This combination aligns with findings from other 

studies that highlight the complementary roles of 

these tests in improving diagnostic accuracy.[21] 

Given its cost-effectiveness and practicality, this 

approach is valuable for improving dengue 

surveillance and ensuring timely clinical 

interventions.[22] 

Advancements in molecular diagnostics, such as RT-

PCR, offer high sensitivity and specificity for 

detecting dengue. However, these methods are often 

costly and less accessible in resource-limited settings. 

[23, 24] Combining NS1 and IgM, testing provides an 

affordable and effective alternative. Studies have 

shown that combining diagnostic methods 

significantly improves sensitivity, with NS1 antigen 

and IgM antibody tests yielding a diagnostic 

performance comparable to molecular techniques 

like PCR. [23] This comprehensive diagnostic 

approach and context-specific public health 

strategies are essential for addressing the ongoing 

challenge of dengue in high-burden regions. 

Limitations  

This study has a few limitations. The timing of 

sample collection, about symptom onset was not 

consistently recorded, which may have affected the 

accuracy of the results. Future research should 

address this by systematically documenting sample 

collection timing. IgG testing was not included, 

making the distinction between primary and 

secondary dengue infection difficult. It relied on 

existing records as a retrospective study, which may 
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have gaps or inconsistencies. Prospective studies 

with planned data collection are needed to address 

this. The findings are based on data from a single 

hospital, so they may not fully represent other regions 

with different conditions. Despite these limitations, 

this study offers important insights into dengue 

transmission and highlights cost-effective diagnostic 

strategies that can guide better public health 

interventions in high-burden regions. 

 

CONCLUSION 

 

This study highlights the importance of combining 

NS1 antigen and IgM antibody testing to enhance 

dengue detection, particularly during monsoon 

seasons when cases surge. The integrated diagnostic 

approach ensures no infections are missed, 

facilitating timely clinical interventions and 

improving patient outcomes. The findings underscore 

the need for targeted public health strategies in high-

burden regions, informed by demographic, seasonal, 

and geographic patterns of dengue transmission. 

Addressing challenges such as incomplete 

documentation of sample collection timing and 

incorporating IgG testing would further refine 

diagnostic accuracy and enhance disease 

surveillance. These improvements are critical for 

mitigating the burden of dengue and improving 

outcomes in affected populations. 
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