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ABSTRACT

Background: The early diagnosis and surveillance of acute febrile illness in
tropical regions are complicated by the overlapping clinical features of arboviral
infections, including Japanese Encephalitis (JE), Dengue, and Chikungunya.
Objective: To identify the distribution, clinical features, and serological profiles
of JE, Dengue, and Chikungunya in patients with acute febrile illness via ELISA
diagnoses at the Virus Research and Diagnostic Laboratory (VRDL).

Methods: This retrospective hospital study included 194 patients with sudden
febrile illness at VRDL in the Andaman and Nicobar Islands. Demographic and
clinical data were collected, and serum samples were tested for JE, Dengue, and
Chikungunya IgM antibodies using capture ELISA kits; OD values were compared
between seropositive and seronegative groups, and associations with clinical
features were analyzed using chi-square or Fisher’s exact test.

Results: Seropositivity was found in 27 patients (13.9%): Dengue 12 (6.2%),
Chikungunya 10 (5.1%), JE 6 (3.1%); dual positives in 3 (JE—Chikungunya 1; JE—
Dengue 2). Mean OD values were higher in seropositive versus seronegative
samples for all viruses (p < 0.001). JE was associated with seizures, altered
sensorium, headache, and fever >5 days (p < 0.046). Chikungunya correlated with
myalgia (p = 0.004), headache (p = 0.022), and arthralgia. Dengue had few
predictors, only fever >5 days was significant (p = 0.040).

Conclusion: Dengue was the most common arboviral infection, followed by
Chikungunya and JE. Neurological features strongly suggest JE, while
musculoskeletal symptoms favor Chikungunya.

Keywords: Japanese Encephalitis, Dengue, Chikungunya, acute febrile illness,
arboviral surveillance.

Acute febrile illness is one of the most common clinical presentations in tropical and subtropical regions and continues to
pose a significant diagnostic and public health challenge. Among the infectious causes, viral infections, particularly
arboviral diseases, account for a major proportion of undifferentiated fever cases. In India and other Southeast Asian
countries, Japanese Encephalitis (JE), Dengue, and Chikungunya are important mosquito-borne viral infections
contributing to significant morbidity and occasional mortality (Shanmugam et al., 2022; WHO, 2025; Saady et al., 2025).
Dengue is the most widely distributed arboviral infection globally, with a steadily increasing incidence and substantial
hospitalization burden in endemic regions (Weaver and Lecuit, 2015). Chikungunya has re-emerged in multiple outbreaks
in India, causing prolonged morbidity due to severe arthralgia. Japanese Encephalitis, although less frequent, remains the
leading cause of viral encephalitis in Asia and is associated with severe neurological complications and high case fatality
rates (Bhatt et al., 2013; Velyutham et al., 2026; Ali, 2026).
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These infections have a similar transmission cycle and frequently exhibit similar symptoms  like fever, headache, nause
a, and myalgia, despite variations in clinical severity. (Simmons et al., 2012; Althouse et al., 2021). This nonspecific
clinical presentation makes early differentiation difficult in routine clinical practice. Neurological manifestations may
suggest JE, while musculoskeletal symptoms may indicate chikungunya; however, significant clinical overlap is common
(Kok et al., 2023).

In resource-limited settings, clinical diagnosis alone may lead to misclassification and delayed management. Therefore,
laboratory confirmation is essential for accurate diagnosis and surveillance. The establishment of Virus Research and
Diagnostic Laboratories (VRDLs) under the National Viral Disease Surveillance Programme has strengthened diagnostic
capacity in India by enabling standardized detection of viral pathogens (ICMR, 2024; Velayudhan et al., 2025).

Available diagnostic modalities include rapid immunochromatographic tests, Enzyme-Linked Immunosorbent Assay
(ELISA), and polymerase chain reaction (PCR). While rapid tests provide rapid bedside applicability, they have limited
sensitivity. PCR offers high diagnostic accuracy but is limited by cost, infrastructure requirements, and reduced sensitivity
in the post-viremic phase. Serological testing may also demonstrate reduced sensitivity during the early viremic phase prior
to detectable IgM antibody production (Yang et al., 2004). In contrast, ELISA-based detection of virus-specific IgM
antibodies is widely used due to its sensitivity during the acute phase, cost-effectiveness, and scalability. Additionally,
ELISA provides semi-quantitative assessment through optical density (OD) values, making it suitable for epidemiological
studies. Hence, ELISA remains the preferred diagnostic tool in VRDL settings (Romero et al., 2022; Cheng et al., 2023).

Although individual studies exist for JE, Dengue, and Chikungunya, comparative analyses within a single VRDL-based
cohort remain limited. Integrated evaluation of clinical features and laboratory confirmation is essential for improving early
diagnosis and strengthening surveillance. In this context, the present study was undertaken to analyze VRDL data from
patients with suspected viral febrile illness. The VRDL functions as a referral diagnostic centre for the detection and
confirmation of viral infections, including Japanese Encephalitis (JE), Dengue, and Chikungunya. The objectives were to
determine the distribution of JE, Dengue, and Chikungunya infections, evaluate the utility of ELISA-based serological
testing in differentiating these infections, and assess their clinical associations.

MATERIALS AND METHODS

Study Design and Setting

This hospital-based retrospective study was conducted at a Viral Research and Diagnostic Laboratory (VRDL) established
under the scheme of Setting up of Nation-wide Network of Laboratories for Managing Epidemics and National Calamities.
The study included patients presenting with sudden febrile illness during the study period.

Study Population

A total of 194 patients of all age groups and both sexes, clinically sudden febrile illness, were included in the study. Patients
with incomplete clinical data or inadequate serum samples were excluded from the analysis. The study sample represented
all eligible patients presenting during the study period.

Sample Collection and Processing
Peripheral venous blood samples were collected under aseptic precautions from all enrolled patients. Serum was separated
by centrifugation and stored under appropriate conditions until serological testing was performed in the VRDL.

Clinical Data Collection

Demographic details such as age and sex were recorded using a structured proforma. Clinical features including fever,
chills, rigor, headache, nausea, vomiting, myalgia, arthralgia, abdominal pain, retroorbital pain, and neurological
manifestations (seizures, altered sensorium, and neck rigidity) were documented. Some patients exhibited more than one
neurological manifestation. Duration of fever was also recorded for all patients.

Laboratory Investigations

Serological Testing by ELISA

Serological diagnosis for Japanese Encephalitis, Dengue, and Chikungunya was performed using commercially available
IgM antibody capture ELISA kits approved for VRDL use, following the manufacturer’s instructions. These assays were
used to detect virus-specific IgM antibodies in patient serum samples, enabling laboratory confirmation of acute infections.
The diagnostic panel included JE IgM capture ELISA, Dengue IgM capture ELISA, and Chikungunya IgM capture ELISA.
Each test were performed according to standardized protocols recommended by the respective manufacturers- NIV, Pune
to ensure consistency and reliability of results.

Optical density (OD) values were recorded using an ELISA reader. Results were interpreted based on predefined kit-
specific cut-off values provided by the manufacturer. Based on these criteria, each sample was categorized as either positive
or negative for the respective viral infection.
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Quality Control and External Quality Assurance

The VRDL participated in External Quality Assurance (EQA) and quality control testing conducted by the Resource Centre
for Virus Research and Diagnostic Laboratories, National Institute of Virology (NIV), Pune. ELISA performance for
Japanese Encephalitis, Dengue, and Chikungunya IgM assays was periodically assessed using blinded panel samples
provided through the VRDL network.

The laboratory demonstrated satisfactory concordance with reference results provided by NIV Pune, supporting the
reliability and consistency of ELISA-based serological testing during the study period.

Statistical Analysis

Data were entered into Microsoft Excel and analyzed using Statistical Package for the Social Sciences (SPSS) version 25.0.
Continuous variables were expressed as mean =+ standard deviation (SD), while categorical variables were expressed as
frequencies and percentages.

Associations between categorical variables were assessed using Chi-square test or Fisher’s exact test where appropriate.
Mean OD values between seropositive and seronegative groups were compared using independent sample t-test.
A p-value < 0.05 was considered statistically significant.

RESULTS

Study Population and Demographics

A total of 194 patients with acute febrile illness were included in the study. The study population included 112 males
(57.7%) and 82 females (42.3%). The mean age was 32.8 £ 17.6 years, ranging from 1 year to >70 years, indicating
representation across pediatric, adult, and elderly age groups.

The age distribution showed maximum representation in the 21-40 years age group (35.1%), followed by 41-60 years
(22.7%), 1120 years (16.5%), 0—10 years (14.4%), and >60 years (11.3%) (Table 1).

Table 1. Demographic Characteristics of Study Population (n = 194)

Variable Frequency/Value
Total patients 194

Male 112 (57.7%)
Female 82 (42.3%)
Mean age + SD 32.8+17.6 years
Age range 1->70 years
0-10 years 28 (14.4%)
11-20 years 32 (16.5%)
21-40 years 68 (35.1%)
41-60 years 44 (22.7%)

>60 years 22 (11.3%)

Clinical Presentation

Fever was the most common presenting symptom, observed in 178 patients (91.8%). Other frequently reported symptoms
included nausea (66.5%), headache (60.8%), chills (45.3%), and myalgia (37.1%). Arthralgia (14.4%), Abdominal pain
was noted in 21.1% of patients.

Neurological manifestations were less frequent but clinically significant and included altered sensorium (3.6% seizures
(2.6%), and neck rigidity (3.1%). Some patients exhibited multiple neurological manifestations.

The mean duration of fever was 4.6 + 2.8 days (range: 1-20 days), and approximately 33% of patients had fever lasting
more than 5 days (Table 2).

Table 2. Distribution of Clinical Symptoms Among Study Participants

Clinical Feature Frequency (%)
Fever 178 (91.8%)
Headache 118 (60.8%)
Nausea 129 (66.5%)
Chills 88 (45.3%)
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Myalgia 72 (37.1%)
Arthralgia 28 (14.4%)
Abdominal pain 41 (21.1%)
Altered sensorium 7 (3.6%)
Seizures 5(2.6%)
Neck rigidity 6 (3.1%)

Laboratory Findings

Serological testing revealed positivity for Japanese Encephalitis in 6 patients (3.1%), dengue in 12 patients (6.2%), and
chikungunya in 10 patients (5.1%). One patient demonstrated dual seropositivity for JE and chikungunya and two patients
confirmed dual seropositivity for JE and Dengue. Thus, a total of 27 patients (13.9%) showed seropositivity for at least one
arboviral infection. No triple co-infections were observed (Table 3). The distribution of seropositive arboviral infections is
shown in Figure 1.

Figure 1. Distribution of seropositive arboviral infections among study participants
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All infections demonstrated significantly higher mean optical density (OD) values in positive cases compared to negative
cases (p < 0.001), indicating clear differentiation between seropositive and seronegative samples.

The VRDL also demonstrated satisfactory performance in external quality assurance assessments conducted by NIV Pune
for Dengue, Japanese Encephalitis, and Chikungunya IgM ELISA assays, supporting the reliability of the serological results
obtained in the present study.

Table 3. Serological Positivity and Optical Density (OD) Comparison
Infection Positive Negative n | Mean OD | Mean oD _value
n (%) (%) Positive = SD Negative + SD p
Japanese o o
Encephalitis 6 (3.1%) 188 (96.9%) 0.52+0.05 0.13+0.06 <0.001
Dengue 12 (6.2%) 182 (93.8%) 0.29+0.10 0.12+£0.06 <0.001
Chikungunya 10 (5.1%) 184 (94.9%) 0.27+0.09 0.12+0.06 <0.001

Association Between Clinical Features and Japanese Encephalitis

Bivariate analysis demonstrated significant associations between neurological manifestations and JE infection. Headache
(p = 0.03), seizures (p < 0.001), altered sensorium (p < 0.001), and fever duration >5 days (p = 0.046) were significantly
associated with JE positivity, whereas fever itself was not statistically significant (p = 0.51).
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Neurological manifestations, particularly seizures and altered sensorium, demonstrated the strongest clinical association
with JE positivity.

Association Between Clinical Features and Dengue

Dengue infection demonstrated comparatively weaker clinical associations. Most symptoms were not statistically
significant. However, fever duration >5 days was significantly associated with dengue positivity (p = 0.040).

Association Between Clinical Features and Chikungunya

Chikungunya infection demonstrated a distinct musculoskeletal profile dominated by myalgia. Myalgia (p = 0.004),
headache (p = 0.022) and arthralgia were significantly associated with infection, while fever duration >5 days showed
borderline significance (p = 0.09).

DISCUSSION

Acute febrile illness remains a major clinical challenge in tropical and subtropical regions because of its diverse etiologies
and overlapping clinical manifestations. In the present study, VRDL, ANIIMS evaluated the distribution and clinical
correlates of three important arboviral infections—Japanese Encephalitis, Dengue, and Chikungunya—using a VRDL-
based diagnostic approach with ELISA confirmation (Galate et al., 2016; Endy, 2020; Deshpande et al., 2023).

In our study, dengue was the most frequently detected infection (6.2%), followed by chikungunya (5.1%) and Japanese
Encephalitis (3.1%). This distribution is consistent with epidemiological trends in endemic regions where dengue remains
the dominant arboviral infection because of widespread transmission and circulation of multiple serotypes. Chikungunya,
though less frequent, continues to re-emerge in periodic outbreaks, while JE remains relatively less common but clinically
significant because of its neurological severity (Debnath et al., 2026; Saxena et al.2019; Paix@o et al., 2018; Awal and Swu,
2024)).

The clinical profile of patients demonstrated that fever was the predominant symptom, followed by headache, nausea,
chills, and myalgia. However, these symptoms were largely nonspecific and overlapped across infections, reinforcing the
diagnostic challenge in differentiating arboviral diseases based solely on clinical presentation. Neurological manifestations
such as seizures and altered sensorium were strongly associated with JE, consistent with its neurotropic nature and
propensity to cause encephalitis (Chaoji et al., 2026; Robert et al., 2025).

Bivariate analysis demonstrated that JE had the strongest association with neurological manifestations, particularly seizures
and altered sensorium.

In contrast, dengue infection showed limited distinguishing clinical predictors, with prolonged fever demonstrating
statistical significance. This reflects the nonspecific febrile presentation commonly observed in dengue, especially during
early illness.

Chikungunya infection demonstrated a distinct musculoskeletal profile, particularly myalgia, which showed significant
association with infection. This finding aligns with previous literature describing chikungunya as a debilitating arthralgia-
associated illness. Headache also showed a significant association, although less pronounced than myalgia (Imad et al.,
2021; de Lima Cavalcanti et al., 2022).

Serologically, ELISA-based testing demonstrated clear differentiation between seropositive and seronegative samples
across all three infections, highlighting its utility in confirming acute viral infections and supporting surveillance activities.
The reliability of ELISA-based diagnosis in the present study was further supported by satisfactory performance in external
quality assurance assessments conducted under the VRDL network by NIV Pune. Regular participation in EQA
programmes strengthens diagnostic accuracy, standardization, and surveillance quality across VRDL laboratories (Klumpp-
Thomas et al., 202; Faizo et al., 2021; White et al.m 2026).

The detected presence of dual seropositivity might indicate serological cross-reactivity, a sustained antibody response, or
actual co-infection, especially since molecular confirmation was lacking.

The use of VRDL-based diagnostic infrastructure in this study highlights its importance in strengthening viral surveillance
and improving diagnostic accuracy in endemic regions. Integration of clinical assessment with laboratory confirmation
enhances early detection and appropriate disease categorization.

SUMMARY

This study evaluated 194 patients with suspected viral febrile illness using VRDL-based ELISA diagnostics. Dengue was
the most common infection, followed by Chikungunya and Japanese Encephalitis. Fever was the predominant presenting
symptom, although significant overlap in clinical features was observed across infections. Neurological manifestations
were strongly associated with JE, whereas musculoskeletal symptoms were more characteristic of chikungunya. Dengue
demonstrated comparatively weaker clinical associations. ELISA-based serological testing demonstrated significant
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differentiation between seropositive and sero negative samples, confirming its utility in routine surveillance and laboratory
diagnosis.

Significance of this study

The findings of this study will help identify the clinical and serological profile of JEV, DENV, CHIKV in patients with
acute febrile illness. Understanding the prevalence of JEV, DENV, CHIKYV and their clinical association is essential for
making public health policies.

The transmission of JEV in Andaman and Nicobar Islands is possible due to the abundance of JE vectors, especially in
Nicobar district where the vector host is contact is present, though not detected/suspected for the past two decades. This
study is stresses on the need for increasing serological surveillance of JE in ANI.

This study will provide baseline evidence for surveillance programs especially in JEV including vaccination and other
preventive interventions, identify the hotspot, community for implementation of public health measures.

CONCLUSION

Arboviral infections such as Japanese Encephalitis, Dengue, and Chikungunya remain important causes of acute febrile
illness with overlapping clinical manifestations that complicate early clinical diagnosis. Japanese Encephalitis showed
strong association with neurological manifestations, whereas Chikungunya was predominantly associated with
musculoskeletal symptoms. Dengue was the most frequently detected infection but lacked distinctive clinical predictors.
Participation in external quality assurance programmes further strengthens the reliability and standardization of diagnostic
testing within the VRDL network. Integration of clinical assessment with increasing standardized serological diagnostics
is essential for timely diagnosis, patient management, and strengthening arboviral surveillance in endemic regions.

LIMITATIONS

This study has certain limitations. First, it was a single-centre hospital-based study, which may limit the generalizability of
findings to the broader community population. Second, diagnosis was based solely on IgM ELISA, which may not reliably
distinguish recent from past infections in certain cases. Third, molecular confirmation using PCR was not performed, which
could have improved diagnostic accuracy and reduced the possibility of false-positive serological results. Additionally, the
relatively small number of JE-positive cases limited advanced statistical analysis. Finally, longitudinal follow-up was not
conducted, restricting assessment of clinical outcomes and disease progression.

ACKNOWLEDGEMENT
We sincerely thanks to the entire team of VRDL, ANIIMS, DHR-ICMR, NIV-Pune.

REFERENCES

1. Shanmugam, L., Kumaresan, M., Kundu, R., Gunalan, A., & Dhodapkar, R. (2022). Arboviruses in human disease:
An Indian perspective. International Journal of Advanced Medical and Health Research, 9(2), 69-77.

2. Cheng, L., Lan, L., Ramalingam, M., He, J., Yang, Y., Gao, M., & Shi, Z. (2023). A review of current effective
COVID-19 testing methods and quality control. Archives of microbiology, 205(6), 239.

3. Romero CP, Castro R, do Brasil PE, Pereira DR, Pinheiro RO, Toscano CM, de Oliveira MR. Accuracy of rapid
point-of-care serological tests for leprosy diagnosis: a systematic review and meta-analysis. Memorias do Instituto
Oswaldo Cruz. 2022 Apr 8;117:¢220317.

4. de Lima Cavalcanti, T. Y. V., Pereira, M. R., de Paula, S. O., & Franca, R. F. D. O. (2022). A review on chikungunya
virus epidemiology, pathogenesis and current vaccine development. Viruses, 14(5), 969.

5. Faizo, A. A., Alandijany, T. A., Abbas, A. T., Sohrab, S. S., El-Kafrawy, S. A., Tolah, A. M., ... & Azhar, E. 1. (2021).
A reliable indirect ELISA protocol for detection of human antibodies directed to SARS-CoV-2 NP
protein. Diagnostics, 11(5), 825.

6. Awal, S. K., & Swu, A. K. (2024). Beyond the Bite: Detailed findings on Chikungunya and Dengue co-detection in
Punjab, North India-clinical insights and diagnostic challenges. Brazilian Journal of Microbiology, 55(4), 3711-
3719.

7. Saxena, S. K., Kumar, S., & Maurya, V. K. (2019). Burden of Dengue and Japanese Encephalitis Co-Infection in
Acute Encephalitis Syndrome. Current topics in neglected tropical diseases, 21.

8. Galate, L. B., Agrawal, S. R., Shastri, J. S., & Londhey, V. (2016). Chikungunya fever among patients with acute
febrile illness attending a tertiary care hospital in Mumbai. Journal of laboratory physicians, 8(02), 085-089.

9. Chaoji, S. A., Shelke, A., & Diwakar, V. (2026). Clinical profile of patients presenting with acute febrile illness
during monsoon season for 3 successive years-A cross sectional observational study. Journal of Family Medicine
and Primary Care, 15(2), 927-932.

10. Simmons, C. P., Farrar, J. J., van Vinh Chau, N., & Wills, B. (2012). Dengue. New England Journal of
Medicine, 366(15), 1423-1432.

11. Althouse, B. M., Flasche, S., Toizumi, M., Nguyen, H. A. T., Vo, H. M., Le, M. N, ... & Yoshida, L. M. (2021).
Differences in clinical severity of respiratory viral infections in hospitalized children. Scientific reports, 11(1), 5163.

Malarvizhi M et al. Clinical and Serological Characteristics of Japanese Encephalitis, Dengue, and Chikungunya in 3504
Individuals with Acute Febrile Iliness at a Tertiary Care Hospital in the Andaman and Nicobar Islands — Retrospective
Study. Int. J Med. Pharm. Res., 7(4): 3499-3505, 2026



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Kok, B. H,, Lim, H. T., Lim, C. P, Lai, N. S., Leow, C. Y., & Leow, C. H. (2023). Dengue virus infection—a review
of pathogenesis, vaccines, diagnosis and therapy. Virus research, 324, 199018.

Robert, S., Diagbouga, P. S., Djibougou, A. D., Guy, D., Bagnall, R., & Ravel, F. (2025). Dengue diagnosis and
impact on clinical management: A literature review. PLoS neglected tropical diseases, 19(6), €0013196.

Ali, N. (2026). Dengue and chikungunya interface in South and Southeast Asia: Epidemiology, challenges and future
directions. Journal of Infection and Public Health, 103232.

World Health Organization. (2025). Encephalitis: global threats, trends and public health implications: a technical
brief.

Deshpande, G. R., Deshpande, K., Kaur, M., Vishwanathan, R., Saka, S., Srivastava, R., ... & Sapkal, G. (2023).
External quality assurance of serological diagnosis of dengue, chikungunya and Japanese encephalitis virus
infection. LJID regions, 6, 113-119.

Indian Council of Medical Research. (2024).
ICMR Virus Research and Diagnostic Laboratories (VRDL) dataset.
https://data.icmr.org.in/datasets/icmr-virus-research-and-diagnostic-laboratories-dataset

Velayudhan, A., Kaur, H., Dhodapkar, R., Mukhopadhyay, L., Abdulkader, R. S., R, S., ... & Gupta, N. (2025).
Protocol for nationwide surveillance of Acute Encephalitis Syndrome (AES) in a network of tertiary care hospitals
in India. BMC Infectious Diseases, 25(1), 615.

Yang, S., & Rothman, R. E. (2004). PCR-based diagnostics for infectious diseases: uses, limitations, and future
applications in acute-care settings. The Lancet infectious diseases, 4(6), 337-348.

Imad, H. A., Matsee, W., Kludkleeb, S., Asawapaithulsert, P., Phadungsombat, J., Nakayama, E. E., ... & Shioda, T.
(2021). Post—chikungunya virus infection musculoskeletal disorders: Syndromic sequelae after an outbreak. Tropical
Medicine and Infectious Disease, 6(2), 52.

Saady, M., Ewaisha, R., & Azzazy, H. M. E. S. (2025). Regional burden of undifferentiated fever and leading
infectious etiologies of acute febrile illness in low-and middle-income countries: a meta-analysis. International
Journal of Infectious Diseases, 108152.

Klumpp-Thomas, C., Kalish, H., Drew, M., Hunsberger, S., Snead, K., Fay, M. P, ... & Sadtler, K. (2021).
Standardization of ELISA protocols for serosurveys of the SARS-CoV-2 pandemic using clinical and at-home blood
sampling. Nature communications, 12(1), 113.

Bhatt, S., Gething, P. W., Brady, O. J., Messina, J. P., Farlow, A. W., Moyes, C. L., ... & Hay, S. L. (2013). The global
distribution and burden of dengue. Nature, 496(7446), 504-507.

Debnath, D. J., Mangayarkarasi, V., John, R. M., UK, R., Amalakanti, S., P, D., ... & Marimuthu, Y. (2026). The
Epidemiology of Arboviral Infections in the Non-monsoon Season: A Clinical and Geospatial Analysis From a
Tertiary-Care Setting. Cureus, 18(2), €104299.

Endy, T. P. (2020). Viral febrile illnesses and emerging pathogens. In Hunter's tropical medicine and emerging
infectious diseases (pp. 325-350). Elsevier.

White, M. T., Baudemont, G., Donnadieu, F., Diatta, A. S., Sarr, ., Diagne, A., ... & Niang, M. (2026). Whose line
is it anyway? Defining seropositivity cutoffs for infectious disease surveillance. The Journal of Infectious
Diseases, 233(4), €862-e871.

Paixdo, E. S., Teixeira, M. G., & Rodrigues, L. C. (2018). Zika, chikungunya and dengue: the causes and threats of
new and re-emerging arboviral diseases. BMJ global health, 3(Suppl 1).

Malarvizhi M et al. Clinical and Serological Characteristics of Japanese Encephalitis, Dengue, and Chikungunya in 3505
Individuals with Acute Febrile Iliness at a Tertiary Care Hospital in the Andaman and Nicobar Islands — Retrospective
Study. Int. J Med. Pharm. Res., 7(4): 3499-3505, 2026


https://data.icmr.org.in/datasets/icmr-virus-research-and-diagnostic-laboratories-dataset?utm_source=chatgpt.com

