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Serological Surveillance and Diagnostic Performance of Dengue Tests in Brazilian Pediatric Populations (2022–2024)


Abstract

Introduction: Dengue is an endemic arboviral disease in tropical countries, with significant public health impact, especially among pediatric populations. Early diagnosis is crucial for appropriate clinical management and epidemiological control. Serological tests, such as IgM, IgG, and NS1 glycoprotein, are widely used in Brazil, although they present limitations in sensitivity and specificity. Objective: To analyze the use of serological tests in the diagnosis of dengue in Brazilian children between 2022 and 2024, based on data from DATASUS. Method: A retrospective analysis was conducted using secondary data available from the SINAN/DATASUS system between July 13 and 15, 2025. Extracted data referred to probable cases of dengue in Brazilian children, focusing on serological tests (IgM, ELISA, viral isolation, serotyping) recorded across the five regions of Brazil from 2022 to 2024. Results: A total of 2,253,026 dengue cases were reported, with the highest concentration in the Southeast region (1,250,375). IgM serology was positive in 12.4%; ELISA was positive in 26.6%, while viral isolation was confirmed in 0.1% of cases. All four DENV serotypes accounted for 2.9%, with DEN1 being the most frequent. Hospitalizations in the pediatric group were 3.2%. Conclusion: Serological tests remain important tools for dengue diagnosis, especially in settings with limited laboratory infrastructure. Despite advantages such as low cost and rapid results, they face challenges including cross-reactivity and low sensitivity in the early stages of infection. Analysis of national data highlights the importance of combining serological and molecular methods to improve diagnostic accuracy and strengthen the public health response, although clinical epidemiological diagnosis was used in 54.6% of cases to initiate childhood dengue treatment.
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Introduction

[bookmark: _Hlk205129712][bookmark: _Hlk205129746]Dengue is a globally significant arboviral disease caused by the dengue virus (DENV), an RNA virus of the Flaviviridae family, with four distinct serotypes (DENV-1 to DENV-4). The disease is endemic in more than 100 countries and poses a major challenge to public health systems, especially in tropical and subtropical regions (Phanhkongsy et al., 2024; Day et al., 2024). In the absence of specific antiviral treatment and with limited vaccine availability, early and accurate diagnosis is essential for proper clinical management, epidemiological control, and outbreak containment (Yadav et al., 2025; Napit et al., 2024).
[bookmark: _Hlk205129772]Dengue serology is a hematological test that identifies the presence of antibodies, indicating whether there has been a previous or active infection. It detects IgM and IgG antibodies, produced by the immune system in response to the virus. Dengue-specific tests, such as serology and NS1 antigen for viral isolation and antibody identification (IgG and IgM), are easy and inexpensive to perform, and capable of providing early analysis of viral infection, making them a priority for preventing severe forms and mortality from the disease (Mohapatra, Diksha et al., 2025; Kinanti et al., 2024; Sukumaran et al., 2024).
[bookmark: _Hlk205129798]The presence of IgM usually indicates a recent infection, whereas isolated IgG detection may suggest a past infection. These tests, although widely used, are subject to cross-reactivity with other flaviviruses, such as Zika and yellow fever, which may compromise diagnostic specificity (Arruda et al., 2024; Jama et al., 2024).
[bookmark: _Hlk205129826]Another significant advance in serology was the introduction of detection for the non-structural antigen 1 (NS1), a glycoprotein secreted during the acute phase of infection. Lateral flow immunoassays (LFIA) and ELISA for NS1 have shown high specificity in detecting active infection, particularly during the early symptomatic days (Sukumaran et al., 2024; Hasan MR et al., 2024). The combination of NS1 with IgM and IgG increases the overall diagnostic sensitivity, expanding the diagnostic window and allowing greater accuracy in case screening.
[bookmark: _Hlk205129850]Despite these advances, the diagnostic accuracy of traditional serological methods remains limited in hyperendemic environments or areas with high secondary infection rates. Therefore, new technologies have been incorporated into diagnostic routines, notably loop-mediated isothermal amplification (RT-LAMP) systems and aptamer-based assays, which combine high specificity, low cost, and operational simplicity. These methods, capable of producing visible results to the naked eye, have demonstrated up to 95% sensitivity and 100% specificity compared to RT-PCR, and avoid cross-reactions with the Zika virus (Arruda et al., 2024).
[bookmark: _Hlk205129876]Studies of this type encourage the use of other technologies in the diagnosis of serious diseases such as dengue. Among them, portable multiplex devices, such as QR code-reading biosensors and zinc oxide nanoparticles (ZnO-NPs), can identify multiple DENV serotypes in a single test with limits of detection (LD) below 15 ng/mL (Hasan MR et al., 2024). Furthermore, CRISPR-based technologies, such as Cas13a/Cas12a colorimetric systems, are being tested for ultrasensitive dengue diagnostics, with limits of detection in the femtomolar range (Tian et al., 2024).
[bookmark: _Hlk205129927][bookmark: _Hlk205129896]It is important to note that the choice of diagnostic test depends on the clinical stage of the infection, the available infrastructure, and the purpose of the test—be it clinical, epidemiological, or surveillance. Although rapid tests are highly applicable for early screening and remote areas, PCR or ELISA confirmation is still recommended to validate cases, especially in contexts such as organ transplantation or outbreak control (Tan et al., 2024; Vita et al., 2024).
In summary, serological diagnosis of dengue remains an essential tool in disease management, and recent methodological advances aim to overcome the limitations of traditional tests. The incorporation of more sensitive, specific, and accessible techniques contributes to epidemiological surveillance and an effective response to the growing global dengue burden. Therefore, the objective of this study is to present the methods used in Brazil for dengue diagnosis.








Method

Data collection occurred between July 13 and 15, 2025, through the official website https://datasus.saude.gov.br/informacoes-de-saude-tabnet/. The pathway followed was “Epidemiology and Morbidity” → “Diseases and Notifiable Conditions - from 2007 onwards (SINAN)” available at https://datasus.saude.gov.br/acesso-a-informacao/doencas-e-agravos-de-notificacao-de-2007-em-diante-sinan, selecting the item "Dengue from 2014 onwards." Information was obtained on "Probable Cases by Notification Region according to Serological Test (IgM), Dengue ELISA, Viral Isolation, Serotype, and final diagnostic classification," for the years 2022 to 2024. The information was organized in Microsoft Excel, from where the absolute and percentage data used in the analyses were obtained.
[bookmark: _Hlk205129953]Variables such as age, serotyping, viral isolation, and hospitalization were included. Serotyping and viral isolation are laboratory techniques used to identify and characterize the dengue virus, specifically which serotype is causing the infection. Serotyping determines which of the four serotypes (DENV-1, DENV-2, DENV-3, or DENV-4) is present, while viral isolation involves culturing the virus in a laboratory for subsequent analysis (Pillay, Kamla, et al. 2025).
This study was not submitted for Research Ethics Committee approval, as the data discussed are publicly accessible, freely available online, and intended for public interest and consultation.












Results
The probable cases of Dengue, by notification region according to age group in Brazil, included 9,329,462, distributed in the North (140,780), Northeast (692,439), Southeast (5,387,118), South (421,771) and Central-West (1,201,583) regions. Of this total, the pediatric population in the age group <1 to 19 years represented 2,253,026 (2.4%), shown in Table 1.

Table 1 - Children and adolescents with suspected Dengue in the five regions of Brazil, from 2022 to 2024 (n=2.253.026)
	Age (Year)
	Region of Brazil
	TOTAL (%)

	
	North
	North
	North
	North
	North
	

	Total
	44.378
	222.366
	1.250.375
	421.771
	314.136
	2.253.026 (100)

	<1 
	2.222
	10.869
	41.392
	10.668
	13.249
	78.400 9 (3.5)

	01 a 04
	5.366
	28.558
	125.689
	37.233
	39.234
	236.080 (10,5)

	05 a 09
	10.093
	53.330
	280.408
	92.981
	72.546
	509.35 (22.6)

	10 a 14
	12.550
	62.801
	368.073
	127.496
	83.576
	654.496 (29.0)

	15 a 19
	14.147
	66.808
	434.813
	153.393
	105.531
	774.692 (34.4)



Unfortunately, the DATASUS database does not allow for cross-referencing, and significant data loss was recorded, indicating IgM positivity in 279,412 (12.4%), ELIZA positivity in 598,264 (26.6%); viral isolation in 2,201 (0.1%); and dengue serotype in 2.8%. Information related to serological diagnosis is detailed in Table 2.







Table 2 – Serological tests performed on patients suspected of having Dengue in the five regions of Brazil, from 2022 to 2024 (n=2.253.026)
	Serological Test
	Region of Brazil
	TOTAL

	
	North
	Northeast
	Southeast
	South
	Central-West
	

	TOTAL/REGION
	44.378
	222.366
	1.250.375
	421.771
	314.136
	2.253.026

	IgM Dengue
	
	
	
	
	
	

	- No information
	16.158
	130.636
	571.924
	200.104
	119.738
	1.038.560

	- Positive
	10.354
	28.826
	156.778
	40.470
	42.984
	279.412

	- Negative
	1.306
	3.915
	38.193
	6.512
	11.485
	61.411

	- Inconclusive
	123
	388
	1.446
	484
	712
	3.153

	- Not performed
	16.158
	130.636
	571.924
	200.104
	119.738
	1.038.560

	Elisa serology

	- No information
	17.053
	146.248
	433.776
	150.813
	105.965
	853.855

	- Positive
	9.920
	13.159
	385.501
	115.550
	74.332
	598.462

	- Negative
	1.253
	2.943
	78.932
	18.820
	15.096
	117.044

	- Inconclusive
	42
	130
	859
	728
	305
	2.064

	- Not performed
	16.110
	59.886
	351.307
	135.860
	118.438
	681.601

	Viral isolation

	- No information
	22.686
	156.009
	714.130
	237.893
	149.160
	1.279.878

	- Positive
	112
	182
	1.254
	75
	578
	2.201

	- Negative
	57
	202
	850
	160
	388
	1.657

	- Inconclusive
	21
	95
	338
	55
	90
	599

	- Not performed
	21.502
	65.878
	533.803
	183.588
	163.920
	968.691

	Serotype

	- Ignored/Blank
	41.067
	216.560
	1.216.408
	411.917
	302.390
	2.188.342

	- DEN 1
	2.012
	2.596
	28.442
	8.403
	5.864
	47.317

	- DEN 2
	1.174
	3.200
	5.304
	1.420
	5.870
	16.968

	- DEN 3
	123
	5
	213
	26
	2
	369

	- DEN 4
	2
	5
	8
	5
	10
	30


Source: Ministry of Health/SVSA, Brazil - Notifiable Diseases Information System - Sinan Net
It was also not possible to cross-reference data related to age and childhood hospitalizations. Regardless of age, 72,762 (3.2%) hospitalizations for probable dengue cases were recorded, with a higher frequency in the Central-West region. Clinical-epidemiological examination was reported in 1,229,505 cases (54.1%), while the dengue diagnosis was confirmed in 1,968,309 cases, as shown in Table 3.



Table 3 – Hospitalizations for probable cases of Dengue, laboratory and clinical-epidemiological confirmation, and diagnosis by region of Brazil, 2022–2024 
(n = 2.253.026).

	Probable Dengue
	Region of Brazil
	
TOTAL

	
	North
	Northeast
	Southeast
	South
	Central-West
	

	TOTAL OF THE REGION
	44.378
	222.366
	1.250.375
	421.771
	314.136
	2.253.026

	Hospitalization

	- Unknown
	10.871
	91.262
	372.447
	103.707
	96.855
	675.142

	- Yes
	2.845
	14.499
	29.115
	10.656
	15.647
	72.762

	- No
	30.662
	116.605
	848.813
	307.408
	201.634
	1.505.122

	Confirmed

	- Unknown
	4.535
	54.872
	107.766
	32.059
	35.465
	234.697

	- Laboratory
	22.170
	48.010
	436.553
	142.981
	113.216
	762.930

	- Clinical epidemiology
	17.387
	112.984
	693.093
	244.349
	161.692
	1.229.505

	- Under investigation
	286
	6.500
	12.963
	2.382
	3.763
	25.894

	Diagnosis

	- Unknown
	89
	729
	1.950
	523
	355
	3.646

	- Inconclusive
	4.685
	57.445
	114.195
	33.941
	36.285
	246.551

	- Dengue
	38.923
	158.597
	1.121.084
	380.689
	269.016
	1.968.309

	- With warning signs
	648
	5.160
	12.457
	6.433
	8.148
	32.846


Source: Ministry of Health/SVSA, Brazil - Notifiable Diseases Information System - Sinan Net













Discussion

The limitations of DATASUS data stem from gaps, missing information, and variable data reliability, which can obscure the true epidemiological picture. However, despite these limitations, DATASUS offers the advantage of broad representation of the Brazilian population using SUS services, allowing for geographically comprehensive analyses.
Furthermore, when used with methodological caution, it is useful for formulating public health strategies, allocating resources, formulating public health policies, as well as for improving the system for research purposes. It is also important to emphasize that this study is important because it analyzes the most used serological methods for diagnosing dengue fever in children throughout Brazil, highlighting the challenges physicians face in obtaining rapid and accurate results.
[bookmark: _Hlk205130002]By utilizing a large amount of national data, the study helps us understand the performance of these tests in real-life situations. The results may help improve dengue diagnosis in children, leading to better treatment and more stringent public health measures to control the disease. IgM and IgG tests help identify both recent (IgM) and past or secondary infections (IgG), making them useful for population serological surveillance and immune response monitoring (Kinanti et al., 2024; Jama et al., 2024). 
[bookmark: _Hlk205130027]This study also stimulates research in the country, as the tests demonstrate ease of application and accessibility. Rapid tests based on immunoassays, such as lateral flow assays (LFIA), are easy to use, require minimal laboratory infrastructure, and are suitable for low-resource settings (Sukumaran et al., 2024; Jama et al., 2024). 
[bookmark: _Hlk205130048][bookmark: _Hlk205130061]The evaluated tests are important due to their rapid response time. Serological tests, especially rapid ones, provide results in approximately 15 to 30 minutes, aiding in emergency clinical screenings (Arruda et al., 2024). Another advantage is their relatively low cost. Compared to PCR, serological tests are generally less expensive, making them viable in public health settings with financial constraints (Kinanti et al., 2024).
[bookmark: _Hlk205130082][bookmark: _Hlk205130100]On the other hand, serological tests for dengue also have drawbacks. Cross-reactivity with other flaviviruses is one of the main challenges, potentially leading to false positives when viruses such as Zika or West Nile are present (Arruda et al., 2024; Sukumaran et al., 2024). There is also low sensitivity in the early days of infection. Detectable antibody (IgM) production generally starts around the 5th day of infection, reducing the accuracy of early diagnosis (Kinanti et al., 2024; Hossain et al., 2025).
[bookmark: _Hlk205130121][bookmark: _Hlk205130149]Another difficulty is distinguishing between current and past infections. Isolated IgG presence may indicate a previous, not necessarily active, infection—complicating diagnosis in endemic areas (Arankalle et al., 2024). Furthermore, there is a variability in sensitivity among commercial kits. Diagnostic accuracy can vary widely between manufacturers, compromising reproducibility and reliability (Sukumaran et al., 2024).

Conclusion
Serological tests are essential tools in dengue diagnosis, especially for epidemiological surveillance and in settings with limited laboratory infrastructure. Their main advantages include rapid result turnaround, ease of use, low cost, and the ability to distinguish primary from secondary infections through IgM and IgG detection. However, they also present important limitations such as potential cross-reactivity with other flaviviruses, low sensitivity in the early stages of infection, difficulty differentiating active from past infections, and inability to determine the viral serotype. Therefore, while serological tests are valuable in both clinical and public health contexts, their use should be complemented by molecular methods such as RT-PCR, especially in suspected cases during the early stages of disease, to ensure greater diagnostic accuracy and improved patient management.
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