
Comments

Possible role of artificial intelligence in
diagnosis of cases with non-specific signs and
symptoms of dengue: A comment

Given the global concern about the continued spread of dengue,

which now also affects countries in the Northern region of the world,

especially Europe,1,2 tools based on Artificial Intelligence (AI) have been

developed with the aim of predicting possible scenarios and better

directing related preventive actions.3,4 According to the European Cen-

tre for Disease Prevention and Control, dozens of locally transmitted

cases of the infection were reported in Italy and France at the end of

October 2023, while a smaller but still worrying number occurred in

Spain in the same period. This has not only been restricted to the south-

ernmost regions of Europe but has also affected the Auvergne-Rhône-

Alpes and Île-de-France regions.2 Within this increasingly challenging

context, there should be a persistent concern about how to improve

different aspects of epidemiological and laboratory surveillance of

the disease, mainly aiming for better diagnosis outcomes and appropri-

ate treatment.

In this way, some critical issues should not be neglected, especially

when taking into account the existence of different types of dengue,

with variable symptoms, in addition to the occurrence of many cases

whose clinical manifestations do not have specificity with the standard

clinical diagnostic criteria.5 As a result, significant challenges persist for

both clinical diagnosis and predictability of disease occurrence, thus

requiring timely confirmation through laboratory tests. This in turn can

have an important impact on the prevalence of underreporting and

errors in diagnosis and management, which may involve a significant

percentage of cases of the disease around the world. In this respect, the

possible use of AI to predict diagnoses and assist in the decision to indi-

cate confirmatory laboratory tests for cases with non-specific signs and

symptoms amidst an outbreak or epidemic of the disease could play an

important role in both early and differential diagnosis, and consequently

in the epidemiological setting.

A further important point in this regard is that considering the poten-

tial role of AI in diagnosis, the main contribution of this powerful tool

would be particularly related to the well-known difficulty in differentiat-

ing tropical infections due to their homogeneous nature, and clinical and

laboratory presentations. Based on this premise, a recent and relevant

related study has identified by retrospective analysis the best predictors

in terms of laboratory parameters and clinical presentations of different

tropical infections to develop a multinomial logistic regression model

and a machine learning model to assist in differential diagnosis.6

Furthermore, the use of AI tools to indicate the need for different

confirmatory laboratory tests in cases with non-specific clinical features,

including the rapid test (NS1 antigen detection), IgM and IgG antibody

tests or molecular test (Real-Time Polymerase Chain Reaction, RT-PCR),

could help healthcare teams involved to make related decisions with

greater levels of accuracy and assertiveness. In this connection, the

time of infection, specific and non-specific signs and symptoms, current

medical history and antecedents, epidemiology, and specific physical

examinations should be essential factors to be considered. Such an

approach would be a great advantage, especially during outbreaks/epi-

demics of the disease. In these situations, in addition to the overload of

hospitals and outpatient services, delays in the release of relevant test

results may also occur in response to excessive workload or insufficient

laboratory infrastructure. Other possible related benefits are described

in Table 1, summarizing the present propositions.

Looking toward advances in early diagnosis of the disease using AI,

different prediction models have been studied in order to forecast the

onset of dengue infection.7 Furthermore, there has also been a concern

for the classification of microarray datasets. In this sense, the results of

an important study found that AI-based methods for the selection of fea-

tures, although showing differences in their performance, may be help-

ful in improving the classification accuracy of dengue data and even in

decreasing the computational time required for the selection process,

thus leading to a better understanding of the data.8 AI models may also

play a pivotal role in understanding the dynamics of disease prognosis

through the integration of analysis, including inpatient and outpatient

management of dengue cases.9

Following this line of reasoning, another prominent application of AI

techniques is related to the integration of epidemiological data with the

purpose of assisting in targeted interventions for disease surveillance

and control.4 A growing body of scientific evidence suggests that envi-

ronmental factors such as rainfall, humidity, and temperature play a cru-

cial role in the spreading of dengue. Integrating these factors using

machine learning methods can improve the performance of predicting

its incidence.10 Practical evidence of this approach is highlighted by

Anggraini Ningrum et al. who obtained an AI-based model capable of

predicting an outbreak with an accuracy of up to 89.25 %.11 Indeed,

such methods can function as a supplementary tool for traditional sur-

veillance, leading to new perspectives in advanced analysis within the

field of public health.12 Thus, AI may potentially aid in the comprehen-

sive understanding of the disease, leading to more effective dengue con-

trol strategies and management.

Finally, more research involving AI could therefore be useful for the

development of tools aimed at improving both the diagnosis and

Table 1

Potential additional advantages of using AI to predict the need for confir-

matory laboratory tests for cases with non-specific signs and symptoms of

dengue.

1. Enable healthcare providers to detect the disease earlier

2. Provision of an improved surveillance of diseases from diverse sources

3. Reduce the cost involved in accompanying unnecessary diagnostic tests

4. Assist healthcare providers in designing new treatment strategies and/or

protocols

5. Improve patient experience during outbreaks or epidemics

6. Identification of other potential specific clinical patterns of signs and symptoms

useful for differential diagnosis

7. Improve patients’ risk stratification through a combination of patients’medical

background and viral species features

Source: Elaborated by the authors.

https://doi.org/10.1016/j.clinsp.2024.100388

Received 18 April 2024; Accepted 28 April 2024

1807-5932/© 2024 HCFMUSP. Published by Elsevier España, S.L.U. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/

4.0/)

Clinics 79 (2024) 100388

journal homepage: https://www.journals.elsevier.com/clinics

http://crossmark.crossref.org/dialog/?doi=10.1016/j.clinsp.2024.100388&domain=pdf
https://doi.org/10.1016/j.clinsp.2024.100388
https://doi.org/10.1016/j.clinsp.2024.100388
http://https://www.journals.elsevier.com/clinics


management of dengue cases, while contributing to technological

advances in healthcare and the well-being and quality of life of the popu-

lation.
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