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Short Communication

Neurological manifestations of dengue in Central Brazil
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Abstract

Introduction: The incidence of dengue has increased throughout the 2000s with a consequent global increase in atypical clinical
forms. Methods: This study reports a series of cases of neurological dengue out of 498 confirmed cases of laboratory dengue
in Goiania, Brazil. Cases were confirmed based on viral RNA detection via polymerase chain reaction or IgM antibody capture.
Results: Neurological symptoms occurred in 5.6% of cases, including paresthesia (3.8%), encephalitis (2%), encephalopathy
(1%), seizure (0.8%), meningoencephalitis (0.4%), and paresis (0.4%). DENV-3 was the predominant circulating serotype (93%).
Conclusions: We reported dengue cases with neurological manifestations in endemic area.
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Dengue is an acute febrile infectious disease of viral etiology
that can progress to severe disease and shock'2. The incidence
of dengue has increased throughout the 2000s with a consequent
global increase in atypical clinical forms®. Several studies have
described neurological symptoms among the unusual viral
manifestations*”.

We previously reported clinical and laboratory findings
related to dengue severity and outcome in adult patients recruited
during the epidemic period of 2005 to 2006 in Central Brazil®.
In the present study, we focused on neurological findings in
this large cohort of patients with confirmed dengue infections.

This study reports findings from a series of cases with
neurological manifestations of dengue out of 498 confirmed
cases of laboratory dengue in the City of Goiania in Midwestern
region of Brazil, from January 2005 to July 2006. Patients
were enrolled from the major referral center for dengue, the
Hospital of Tropical Diseases, as well as from private hospitals
and primary healthcare units. The follow-up duration for
hospitalized patients was defined from the first medical visit to
the discharge date. The follow up duration for outpatients was
measured as the interval between the first and second blood
collections during the convalescent phase (~15 days).
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We prospectively collected baseline demographic and
clinical information from all patients using a standard study
protocol. Data on age, sex, previous dengue episodes, and key
clinical symptoms (hypotension, intense abdominal pain, and
bleeding) were recorded. Clinical data and laboratory tests
were recorded daily in patient files and reviewed by the clinical
coordinator at the end of the follow-up. Dengue cases were
confirmed by: a) isolation of dengue virus (DENV)’ or detection
of viral ribonucleic acid (RNA) by multiplex- or real-time
polymerase chain reaction (qQPCR)'’; or b) immunoglobulin M
(IgM) antibody-capture enzyme-linked immunosorbent assay
(MAC-ELISA) of the first or second paired blood samples!!.
Confirmatory tests were performed at the State Central
Laboratory and the University of Sdo Paulo.

Patients with clinical symptoms compatible with a diagnosis
of dengue and neurological manifestations were included
in this study. Neurological manifestations were defined as
the presence of one the following symptoms: paresthesia,
paresis or plegia, encephalopathy (defined as altered level of
consciousness, not attributable to hypotension or electrolyte
disturbance), encephalitis, intracranial hypertension syndrome
or meningoencephalitis, meningeal irritation, or seizure.
Cerebrospinal fluid (CSF) was analyzed when the procedure
was not contraindicated. IgM and molecular biology tests
for dengue were performed on CSF collected from suspected
cases. The brain tissue from patients who died was sent for
immunohistochemistry and molecular biology analyses. Patients
with a history of neurologic illness, use of illicit drugs, and
pre-existing psychiatric illness were not included in the study.
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Statistical analysis was performed using standard measures
of central tendency; dispersion was applied to continuous
variables and percentage distributions were calculated for
categorical variables. All statistical analyses were performed
using Statistical Package for the Social Sciences (SPSS) for
Windows, version 16.0 (SPSS Inc., Chicago, IL, USA).

Of 710 suspected cases of dengue, 498 (70.1%) were
laboratory-confirmed. Of the 498 confirmed cases, 210 (42%)
were compatible with dengue fever, 264 (53%) with dengue
warning signs, and 24 (5%) with severe dengue. Neurological
symptoms were present in 5.6% (28/498) of cases. Neurological
manifestations included paresthesia (3.8%), encephalopathy
(1%), seizures (0.8%), meningoencephalitis (0.4%), paresis
(0.4%), and encephalitis (0.2%). Paresthesia, occurring in 12
(54.5%) patients, was the most frequent symptom among those
patients with neurological symptoms of dengue. DENV-3 was
the predominant serotype in the 28 neurological cases (5/28)
and in the total 498 dengue cases (93%). Of the 28 neurological
dengue cases, 20 (72%) were hospitalized. Most patients were
female (22/498, 78.6%), and the average age was 34 years
[standard deviation (SD) = 15.5], ranging from 14 to 71 years
of'age. The fever duration averaged 6.2 days (SD =3.5), ranging
from 1 to 16 days. The two patients who had 15 and 16 days of
fever had negative cultures of blood and urine, and serologies
for herpes, toxoplasmosis, cytomegalovirus, Epstein Barr, HIV,
and viral hepatitis.

Among the 5 patients with encephalopathy, 2 had symptoms
that included mental confusion, liver failure, and cerebrospinal
fluid (CNS) bleeding; magnetic resonance imaging (MRI)
examination showed a laminar subdural hematoma in the left
cerebral hemisphere, and CSF analysis were normal. One
patient with neuropsychiatric symptoms was also observed,
characterized by behavioral disorder during the acute phase
of the disease. Results of CSF analysis were normal and CSF
PCR was negative for dengue. The single case of encephalitis
occurred in a 71-year-old male patient, who developed mental
confusion, fever, and paresis of the left lower limb after 15
days of clinical symptoms consistent with classic dengue fever;
MAC-ELISA of blood samples was positive for dengue, but CSF
samples tested by [gM and PCR were negative for the virus. The
findings from computed tomography (CT) without contrast were
normal; electroneuromyography showed amended, continuous,
severe, and focal right frontotemporal cortical-subcortical
dysfunction.

Neurological cases were detected in 43% of severe dengue
cases, and 36% of cases of dengue with warning signs. Table 1
shows the distribution of patients diagnosed with dengue by sex,
age, fever duration, classification of cases according to the World
Health Organization (WHO) classification 2009, neurological
manifestations, results of serological and virological tests, and
clinical outcomes.

The mortality rate in patients with neurological symptoms
was 7% (2/28). One female patient was 15 years old and had
meningoencephalitis; CSF analysis showed 76 leukocytes/
uL, 80% mononuclear cells, 64mg/dL glucose, and 127mg/dL
total protein. CT scans revealed sulci effacement and signs of
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intracranial hypertension. MAC-ELISA and PCR analysis of
brain tissues showed positive results for dengue virus serotype
3 (DENV-3). The other patient who died was a 41-year-old
woman; on the tenth day, she was admitted to the hospital with
tonic-clonic seizures and acute liver failure. PCR tests of blood
and viscera samples were positive for the DENV-3. CSF analysis
was contraindicated owing to thrombocytopenia.

To conclude, we detected neurological dengue in 5.6% of
cases among patients recruited from the major referral hospital
unit for dengue, general hospitals, and basic health units. In
this study, most patients had mild neurological manifestations;
67.9% of cases presented with paresthesias. Data from the
Brazilian information system described in Ronddnia, a state
in the Northern region of Brazil, an outbreak of dengue with
neurological symptoms in 2005; their 28 cases, the most
frequent manifestation was difficulty to walk, followed by
paresthesia'2. This symptom was the most relevant among our
cases. Other studies do not describe paresthesia as a neurological
manifestation,'? perhaps because it is a symptom and not a
disease entity. Nonetheless, paresthesia is a classic symptom of
neuropathy'®. In this study, we did not describe the paresthesias
as neuropathy because they were not confirmed by detailed
neurological examination or electromyography.

Few studies in the literature have claimed a relationship
between viral serotype and neurological complications,
probably because many of these manifestations occur late, and
the relatively short viremia makes it difficult to recover viral
type from patient samples. DENV-3 is globally associated with
neurovirulence, and has been cited as a probable predictor of
severe clinical manifestations!®.

In our study, we did not observe patients with Guillain-Barré
syndrome, although there have been several reports in Brazil
and others regions's. This can be explained by the short time
for patient follow-ups in this study, which likely reduced the
detection of post-neurological viral cases, such as Guillain-Barré
syndrome and acute disseminated encephalomyelitis. Others
authors have described cases of Guillain-Barré in patients with
a history of dengue, confirming the relationship of this endemic
disease in our country, with potentially severe cases'>. The
limitations of this study include a lack of routine ancillary tests,
such as cranial CT, MRI, and electroneuromyography, at most
of the hospitals in this study. This study was part of a cohort
of dengue cases, and the neurological symptoms could have
recorded more information, such as duration of neurological
symptoms, the Glasgow scale for assessment of impairment of
conscious level in response to defined stimuli, and results of
clinical neurological examinations, and could have included
longer follow-ups to detect cases with late manifestations.

Excluding the two deaths in the study, no patient remained
with sequelae, even in the other severe cases that included
encephalopathy and meningoencephalitis. Previous studies have
reported variable fatality rates. A cohort in Vietnam reported no
fatalities*, while a study in Jamaica reported a 3.7% mortality
rate'’. Carod-Artal et al. suggest that the severity of encephalopathy
depends on its causative factors, including the main causes such as
liver failure, electrolyte imbalance, and shock®.
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TABLE 1

Neurological manifestations of dengue in a case series of patients recruited in Central Brazil, 2005-2006.

Patient/ Sex Age (years) Fever/ 2009 WHO Neurological/ MAC-ELISA Virus Molecular Outcome
number days classification manifestation isolation test

1 F 52 4 Dengue Paresthesia/hands Pos Neg DENV-3 Cured
2 F 3 5 Dengue Paresthesia/face Pos Neg - Cured
3 F 35 6 DWS Paresthesia/UL+LL Pos Neg - Cured
4 M 36 3 Severe Paresthesia/hands Pos DENV-3 DENV-3 Cured
5 F 17 5 DWS Paresthesia/lips Pos Neg - Cured
6 F 56 8 Severe Encephalo Pos Neg - Cured
7 F 24 5 Severe Paresthesia/UL+LL Undeter. DENV-3 DENV-3 Cured
8 F 20 6 DWS Paresthesia/LL Pos Neg - Cured
9 F 31 9 DWS Paresthesia/LL Pos Neg - Cured
10 F 36 7 DWS Paresthesia/hands Pos Neg - Cured
11 F 29 7 Dengue Paresthesia/hands Pos Neg - Cured
12 F 47 6 Dengue Paresthesia/hands Pos Neg - Cured
13 F 41 10 Severe Encephalo /Seizures Pos Neg DENV-3 Death
14 F 45 6 Dengue Paresthesia/LL Pos Neg - Cured
15 F 25 7 Severe Paresthesia/LL Pos Neg - Cured
16 F 17 8 Severe Meningoenceph Pos Neg - Cured
17 F 19 1 DWS Paresthesia/feet Pos Neg - Cured
18 F 54 7 Dengue Paresthesia+Paresis Pos Neg - Cured
19 F 27 6 DWS Paresthesia Pos Neg - Cured
20 F 34 7 DWS Paresthesia/LL Pos Neg - Cured
21 M 68 10 Severe Encephalo Pos Neg - Cured
22 F 39 3 DWS Paresthesia/UL+LL Pos Neg - Cured
23 M 14 5 Severe Encephalo Pos Neg - Cured
24 M 71 15 Severe Encephalitis/Paresis Pos Neg - Cured
25 F 38 7 DWS Paresthesia/hands Pos Neg - Cured
26 F 15 16 Severe Meningoenceph Pos Neg DENV-3 Death
27 M 24 1 Severe Encephalo/Seizures Pos Neg - Cured
28 F 18 3 Severe Seizures Pos Neg - Cured

WHO: World Health Organization; MAC-ELISA: immunoglobulin M (IgM) antibody-capture enzyme-linked immunosorbent assay; F: female; M: male;
DENYV: dengue virus; DWS: dengue warning sign;; LL: lower limbs; UL: upper limbs;:; Severe: severe dengue; Encephalo: encephalopathy; Meningoenceph:

meningoencephalitis.; Pos: positive; Neg: negative

In endemic regions, dengue should be considered as a
diagnosis in all cases with neurological manifestations in the
course of acute febrile illnesses.

Ethical considerations

The study protocol was approved by the Ethics Committee
in Human and Animal Medical Research/HC/UFG, number
001/02. Signed informed consent was obtained from all
participants or their legal guardians.

Acknowledgments

We thank the director and staff at the Hospital of Tropical Diseases, Dr.
Anuar Auad/Secretaria de Satide do Estado de Goias for their support, Tinoir
Soares de Oliveira for technical assistance, and Dr. Claudio Sérgio Pannuti
(Laboratorio de Virologia, Universidade de Sdo Paulo).

Financial support

Martelli CMT received a research scholarship from CNPq#306489/2010-4
and is a research member of the National Institute of Science and Technology
for Health Technology Assessment (IATS/Brazil).

Conflicts of interest

The authors declare that have no conflicts of interest.

REFERENCES

1. Simmons CP, Farrar JJ, Nguyen VV, Wills B. Dengue. N Engl J
Med. 2012;366(15):1423-32.

2. World Health Organization. Dengue: guidelines for diagnosis,
treatment, prevention and control: New edition. Geneva: World
Health Organization; 2009.

3. Neeraja M, Lakshmi V, Teja VD, Lavanya V, Priyanka EN, Subhada
K, et al. Unusual and rare manifestations of dengue during a dengue
outbreak in a tertiary care hospital in South India. Arch Virol.
2014;159(7):1567-73.

4. Solomon T, Dung NM, Vaughn DW, Kneen R, Thao LT,
Raengsakulrach B, et al. Neurological manifestations of dengue
infection. Lancet. 2000;355(9209):1053-9.

5. Aratjo F, Nogueira R, Aratjo MS, Perdigdo A, Cavalcanti L,
Brilhante R, et al. Dengue in patients with central nervous system
manifestations, Brazil. Emerg Infect Dis. 2012;18(4):677-79.

381



Tassara MP et al. - Neurological manifestations of dengue

Carod-Artal FJ, Wichmann O, Farrar J, Gascon J. Neurological
complications of dengue virus infection. Lancet Neurol.
2013;12(9):906-19.

Oliveira DB, Machado G, Almeida GMF, Ferreira PCP, Bonjardim
CA, Trindade GS, et al. Infection of the central nervous system with
dengue virus 3 genotype I causing neurological manifestations in
Brazil. Rev Soc Bras Med Trop. 2016;49(1):125-29.

Guilarde AO, Turchi MD, Siqueira Jr JB, Feres VC, Rocha B, Levi
JE, et al. Dengue and dengue hemorrhagic fever among adults:
clinical outcomes related to viremia, serotypes, and antibody
response. J Infect Dis. 2008;1979(6):817-24.

Igarashi A. Isolation of a Singh’s Aedes albopictus cell clone
sensitive to dengue and Chikungunya viruses. J Gen Virol.
1978;40(3):531-44.

. Harris E, Videa E, Pérez L, Sandoval E, Téllez Y, Pérez ML,

et al. Clinical, epidemiologic, and virologic features of dengue in
the 1998 epidemic in Nicaragua. Am J Trop Med Hyg. 2000;63(1-2):
5-11.

382

11.

12.

13.

15.

Kuno G, Gémez I, Gubler DJ. An ELISA procedure for the diagnosis
of dengue infections. J Virol Methods. 1991;33(1-2):101-13.

Ministério da Satide. Investigag@o de surto de sindrome neurologica
pos-historico de dengue, em municipios do Estado de Rondonia:
nov/2004 - fev/2005. Nota Técnica. Brasilia: Ministério da Saude;
2005. http://portalsaude.saude.gov.br/. Acessed in: 04/03/2016.

Ferreira ML, Cavalcanti CG, Coelho CA, Mesquita SD.
Manifestagdes neurologicas de dengue: estudo de 41 casos. Arq de
Neuropsiquiatr. 2005; 63(2-b):488-93.

. Rosenberg NR, Portegies P, Visser M, Vermeulen M. Diagnostic

investigation of patients with chronic polyneurropathy: evaluation
of a clinical guideline. J Neurol Neurosurg Psychiatry.
2001;71(2):205-9.

Puccioni-Sohler M, Soares CN, Papaiz-Alvarenga R, Castro
MJ, Faria LC, Peralta JM. Neurologic dengue manifestations
associated with intrathecal specific immune response. Neurology.
2009;73(17):1413-17.



