
GBS and its variants represent 5% of neurological complica-
tions in paediatric patients with DF.6 The axonal variant of 
GBS has also been described in two brothers simultaneously 
and is associated with DENV infection, although neither had 
the typical clinical symptoms of DF.7 The latest case report 
corroborates a possible genetic predisposition associated with 
this complication of DF. As most GBS cases occur after the 
acute dengue stage (Table 1), having an autoimmune process 
that causes the disease.6,8 It is believed that both diseases 
present the same pro-inflammatory substances, facilitating 
the onset of SBG after a DF case.6,7 Interleukins, tumour 
necrosis factor alpha, and complement proteins may play 
important roles in the pathogenesis of GBS after dengue 
infection.8 Moreover, due to a cross-immune response, an 
attack by defence cells occurs against the myelin and axon of 
the spinal cord roots.8

Encephalopathy, as a manifestation of DF, is more com-
monly secondary to multisystemic disorders of infectious 
involvement, such as shock, hepatitis, coagulation disorders, 
and even bacterial infection concomitant.9 However, in the 
case of encephalitis, this is not a mechanism.9 The most 
widely accepted hypothesis is that dengue-related encephali-
tis is caused by DENV neuronal infiltration that induces neu-
rological disorders by the virus or through immunological 
mechanisms.9 This inflammation occurs mainly in the vire-
mic stage of DF, whereas other encephalopathies occur later. 
In the study by Bhushan et al.10 (Table 1), 13 of 79 patients 

Introduction

Dengue fever (DF) is a viral disease caused by the bite of the 
Aedes aegypti female mosquito, with a wide range of signs and 
symptoms, similar in most cases to flu-like syndrome.1 However, 
in a minority of cases, there may be serious complications, gen-
erating haemorrhagic manifestations, shock, and neurological 
disorders.1,2 Neurological manifestations reportedly occur in 
0.5%–21% of dengue virus-infected patients.3 Among the den-
gue serotypes, dengue virus (DENV) 3 is responsible for the 
largest number of neurological complications.3

In Brazil, there is currently a notable dengue epidemic. 
According to the latest updated data from the Brazilian 
Ministry of Health,4 in 2024 there are 2,965,988 probable 
cases and 1,117 confirmed deaths from dengue, in addition to 
1,806 deaths under investigation to determine whether there 
is a relationship with the disease. The incidence rate of den-
gue currently in the country, for every 100 thousand inhabit-
ants, is 1460,6.4 Unfortunately, expectations for improvement 
in this scenario are low. The government has been trying to 
develop a vaccination campaign against the virus, however, 
sanitation problems and a shortage of vaccines put the suc-
cess of this campaign at risk.5

So, due to the wide range of neurological complications of 
DF and, the current dengue epidemic that the country is expe-
riencing, this study aimed to describe the main neuroimmu-
nological manifestations that this disease can cause.

Main Neuroimmunological Manifestations

Guillain-Barre syndrome (GBS) is an acute demyelinating 
autoimmune syndrome, with areflexia, ascending motor 
paralysis, and cytological albumin dissociation in the CSF.6 
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with immune-mediated neurological complications had 
encephalitis associated with DENV infection. In the same 
study, 24 patients had encephalitis associated with direct neu-
rotropic invasion.10 Neuroimaging in dengue-related enceph-
alitis usually does not show changes,11 some peculiar findings 
have been related to this condition on brain magnetic reso-
nance imaging (MRI), such as the ‘double doughnut sign’ and 
the ‘Jack-o’-lantern sign’.11 Immunoglobulin M (IgM) testing 
of the CSF uses the enzyme-linked immunosorbent assay test 
for DF antibodies, which has high sensitivity and specificity 
(92% and 99%, respectively) and is used in diagnostic inves-
tigations.12 The gold standard is the virus isolated from cell 
culture with fluorescence-antibody identification.13,14 In 
terms of treatment, although an effective antiviral agent is 
still lacking, acyclovir and corticosteroids are occasionally 
used to manage dengue-related encephalitis.12,14,15

Transverse myelitis (TM) despite being serious, is an 
uncommon complication of DENV infection.15 It may involve 
clinical recovery conditions that lead to long-term disabil-
ity.16 TM-related symptoms include weakness of the limbs, 
urinary retention, and sensory system alterations.16 Initially, 
owing to the direct viral action on the spinal cord, the TM 
symptoms may result from an immune reaction in the spinal 
cord.15 The direct viral invasion diagnosis is supported by 
IgG and IgM test results or by isolation of the virus at very 
early stages in the CSF.17 A study of 10 patients with neuro-
logical complications of DF revealed that seven individuals 

had IgM-positive antibodies and nine were IgG-positive for 
DENV in the CSF.16 Controversy persists regarding treatment 
decisions for TM. Even with proper therapy, neurological 
function takes months to resume in many patients and may 
involve residual symptoms. High-level evidence to support 
the use of intravenous corticosteroids is lacking; however, 
pulse therapy with methylprednisolone remains the main 
option, and therapeutic plasma exchange can be a second 
choice.18 Although myelitis is rarely associated with DF, cli-
nicians must be aware of its existence as a possible complica-
tion to investigate it in the face of neurological symptoms in 
patients with typical dengue symptoms.18

Conclusion

DF has become a relevant cause of CNS and PNS patholo-
gies, with possible mechanisms involving invasion of the 
virus or cross-immune response complications. The disease 
may have disabling neurological diseases that can be self-
limiting and have a better prognosis when properly managed. 
DF is not just an emerging infectious disease, but a well-
established disorder, with almost half of the population sus-
ceptible to its infection. In the tropical and subtropical 
regions, such as Brazil, especially in the most contagious sea-
sons, the diagnosis of DF should be considered in symptom-
atic patients, who must be tested to avoid poor outcomes, in 

Table 1. Characteristics of Guillain-Barre Syndrome and Encephalitis Among Patients with Dengue Fever.

Author Country Disease Study Design n Main Findings

Sahu et al.3 India GBS Prospective cohort 486 dengue cases Forty-five patients developed neurologic  
complications. Among them, 9% presented 
GBS as a complication

Bhushan et al.10 India GBS Cross-sectional 1,627 dengue cases Two hundred and thirty-eight patients  
developed neurologic complications. Among 
them, four patients presented GBS as a  
complication

Sil et al.6 India GBS Cross-sectional 71 dengue cases Twenty-eight percent of patients presented 
with neurological complications. Among them, 
5% had GBS as a complication

Sahu et al.3 India Encephalitis Prospective cohort 486 dengue cases Forty-five patients developed neurologic 
complications. Among them, 33% presented 
encephalitis as a complication

Sil et al.6 India Encephalitis Cross-sectional 71 dengue cases Of the total, 28.1% of patients presented 
neurologic complications Among them, 30% 
presented encephalitis as a complication

Misra et al.15 India Encephalitis Retrospective 
cohort

116 dengue cases Of the total, 79% of the patients presented 
neurological complications. Among them, 19% 
presented encephalitis as a complication

Li et al.14 China Encephalitis Prospective cohort 183 children 
with acute viral 
encephalitis-like 
symptoms

Of the total, 15.8% of the patients were diag-
nosed with dengue infection

Note: GBS: Guillain-Barre syndrome.
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addition to early recognition of neurological manifestations 
that can be potentially disabling or fatal.

Authors’ Contribution

All authors contributed equally.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with 
respect to the research, authorship and/or publication of this 
article.

Funding

The authors received no financial support for the research, 
authorship and/or publication of this article.

Statement of Ethics

Ethical permission was not required for this research work.

ORCID iDs 

Gabriel de Deus Vieira  https://orcid.org/0000-0001-8644-4937

References

1.	 Muller DA, Depelsenaire ACI, Young PR. Clinical and labora-
tory diagnosis of dengue virus infection. J Infec Dis 2017; 215: 
S89–S95.

2.	 Lenharo M. Massive mosquito factory in Brazil aims to halt 
dengue. Nature 2023; 616(7958): 637–638.

3.	 Sahu R, Verma R, Jain A, et al. Neurologic complications in 
dengue virus infection: A prospective cohort study. Neurology 
2014; 83: 1601–1609.

4.	 Ministério da saúde. Painel de Monitoramento das Arboviroses. 
Gov.br. Ministério da saúde; 2024 [updated 2024 April 8; cited 
2024 April 9]. Avaliable from: https://www.gov.br/saude/pt-br/
assuntos/saude-de-a-a-z/a/aedes-aegypti/monitoramento-das- 
arboviroses.

5.	 Lenharo M. Brazil's record dengue surge: Why a vaccine cam-
paign is unlikely to stop it. Nature 2024; 627: 250–251.

6.	 Sil A, Biswas T, Samanta M, et al. Neurological manifestations 
in children with dengue fever: an Indian perspective. Trop Doct 
2017; 47: 145–149.

7.	 Pandey S, Garg RK, Malhotra HS, et al. Simultaneous occur-
rence of axonal Guillain-Barré syndrome in two siblings fol-
lowing dengue infection. Ann Indian Acad Neurol 2018; 21: 
315–317.

8.	 Carod-Artal FJ, Wichmann O, Farrar J, et al. Neurological com-
plications of dengue virus infection. Lancet Neurol 2013; 12: 
906–919.

9.	 Pichl T, Wedderburn CJ, Hoskote C, et al. A systematic review 
of brain imaging findings in neurological infection with 
Japanese encephalitis virus compared with Dengue virus. Int J 
Infect Dis 2022; 119: 102–110.

10.	 Bhushan B, Sardana V, Maheshwari D, et al. Immune-mediated 
neurological manifestations of dengue virus—A study of clin-
ico-investigational variability, predictors of neuraxial involve-
ment, and outcome with the role of immunomodulation. Neurol 
India 2018; 66: 1634.

11.	 Chatur C, Balani A, Kumar A, et al. “Double Doughnut” sign—
Could it be a diagnostic marker for dengue encephalitis. Neurol 
India 2019; 67: 1360.

12.	 Weerasinghe WS, and Medagama A. Dengue hemorrhagic fever 
presenting as encephalitis: A case report. J Med Case Rep 2019; 
13: 278.

13.	 Kutiyal AS, Malik C and Hyanki G. Dengue haemorrhagic 
encephalitis: Rare case report with review of literature. J Clin 
Diagn Res 2017; 11: 10–12.

14.	 Li H, Li Y, Wen B, et al. Dengue virus and Japanese encephalitis 
virus infection of the central nervous system share similar pro-
files of cytokine accumulation in cerebrospinal fluid. Cent Eur J 
Immunol 2017; 2: 218–222.

15.	 Misra UK, Kalita J, Mani VE, et al. Central nervous system and 
muscle involvement in dengue patients: A study from a tertiary 
care center. J Clin Virol 2015; 72: 146–151.

16.	 Chaudhry N, Aswani N, Khwaja G, et al. Association of dengue 
with longitudinally extensive transverse myelitis and subarach-
noid hemorrhage: An unusual presentation. Ann Indian Acad 
Neurol 2018; 21: 158.

17.	 Tomar LR, Mannar V, Pruthi S, et al. An unusual presentation of 
dengue fever: Association with longitudinal extensive trans-
verse myelitis. Perm J 2015; 19: 133–135.

18.	 Malik S, Saran S, Dubey A, et al. Longitudinally extensive 
transverse myelitis following dengue virus infection: A rare 
entity. Ann Afr Med 2018; 17: 86.

https://orcid.org/0000-0001-8644-4937
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/a/aedes-aegypti/monitoramento-das-arboviroses.
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/a/aedes-aegypti/monitoramento-das-arboviroses.
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/a/aedes-aegypti/monitoramento-das-arboviroses.

