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Dengue transmission is sustained in Colombia with increasing prevalence mainly in children. This work aimed to describe a case
series of children diagnosed with dengue presenting neurological disease in Huila Province of Colombia. Eleven pediatric febrile
patients confirmed for dengue disease and presenting neurological signs were studied in the University Hospital of Neiva, Huila
Province. Clinical and laboratory findings, CSF cytochemical analysis, neurology images, and serology and molecular studies were
performed. Viral RNA was detected in all patients’ sera by RT-PCR. Nine out of 11 were primary infections. Tonic-clonic seizures
(73%), consciousness alterations (27%), irritability (27%), and ataxia (18%) were the most frequent neurological signs. None of the
patients had plasma leakage, hypovolemic shock, or liver disease, confirming the encephalitis diagnosis. Diagnostic images did not
show abnormal findings, but neither bacterial nor fungal infections were detected in CSF analysis. All patients survived without
sequelae except for one patient that presented ataxia for months. In conclusion, we described a group of children with neurological
signs during severe dengue disease as the main finding, indicating the importance to including dengue as a differential diagnosis in

neurological patients from endemic areas.

1. Introduction

The world estimate of dengue infections is around 390
million people among symptomatic and asymptomatic cases
in endemic countries such as those of Latin America and the
Asian, Southeast, and Pacific Islands [1]. Nearly 65% of
Colombian municipalities reported constant Aedes infes-
tation [2] and dengue incidence increase year after year
mainly associated with abnormal environmental sanitary
conditions, broad circulation of the four serotypes, and high
mosquito infestation [3, 4]. In America, most of the cases
occur in individuals under 15 years of age [5].

The largest dengue occurred in Latin America was re-
ported in 2019 with more than three million cases [6]

reaching an incidence rate of 80 cases per 100,000
inhabitants.

The current disease classification propose is to identify
dengue following clinical signs and symptoms to establish
the most accurate diagnosis and recognize early cases that
could become severe or fatal [7]. Accordingly, dengue
warning signs reflecting endothelial dysfunction that should
be revised are abdominal tenderness, vomit, edema, mucosal
bleeding, hepatomegaly, irritability, or hypotension. In those
presumptive dengue cases occurring with plasma leakage
signs (pleural effusion and pericarditis) or respiratory dis-
tress, severe bleeding, or affectation of organs such as the
liver, brain, or kidney, a diagnostic of severe dengue should
be corroborated [8].
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Even although neurological manifestations were re-
ported since 1976 in Thailand as “dengue-associated acute
encephalopathy” [9], from these years until today, the in-
cidence of neurologic manifestations during dengue disease
has increased considerably [10]. Similar cases have been
reported from the Asian, Southeast, and Pacific Islands of
America [11, 12]. Today, some hypotheses proposes that
DENV could also be neurotropic as other flaviviruses
supported by the frequent finding of specific IgM or viral
RNA in the cerebrospinal fluid (CSF) [13, 14] that could
confirm CNS infection and direct brain injury. This finding
allows the differentiation of those circulating viruses and
antibodies that could enter to the CNS due to impairment of
the blood-brain barrier (BBB).

Many kinds of pathologies have been reported, from
cerebral edema and hemorrhage to perivascular lymphocyte
infiltrates and demyelination foci. These anomalies could be
explained by i) BBB alterations induced by TNF-alpha and
IL-6 activity involved in endothelial junction disruption
favoring virus entry to the CNS, ii) DENV infection to
endothelial cells leading to virion pass through to brain
parenchyma [15, 16], and iii) endothelial cell injury by
glycocalyx remodeling induced by NSI1. Nervous system
DENV replication has been observed in the olivary nucleus
and cerebellum as well as tissue macrophages DENV pos-
itive, indicating some neurotropism [17].

It has been reported that 47% of adult meningitis and
encephalitis cases in a Brazilian endemic area were
explained by acute DENV infection occurring during the
first week of fever onset [18]. During that outbreak, the
disorder did appear as encephalitis with behavioral dis-
orders, seizures, and paresis with no evidence of liver
failure and confirming serum or CSF IgM serology or al-
tered neuroimages showing brain changes. Other cases
with unspecific neurological signs could appear as a con-
sequence of metabolic alterations or prolonged shock,
brain hypoxia, cerebral edema, or liver or kidney failure
that explain the headache, retro-orbital pain, insomnia,
restlessness, and mood changes appearing in patients [19].
The Colombian study reported by Mendez and Gonzalez
[20] described 46 out of 168 severe dengue child patients
presenting encephalopathy and 3 with encephalitis diag-
nostic. Dengue encephalitis is considered when febrile
patients in endemic areas, having one of these signs or
symptoms, headache, seizures, consciousness alterations,
and behavioral changes with no hepatic failure or bleeding
and positive for DENV serology or molecular test in serum
or CSF with altered brain images in tomography or res-
onance. The purpose of this article is to present and de-
scribe  the clinical, laboratory, and diagnostic
characteristics of eleven children diagnosed as dengue
cases, which presented neurological manifestations, cases
occurring during regular endemic circulation in the
Colombian province of Huila in 2011. DENV spreading in
Latin-American countries and inside of them has been
explained by air traffic between cities, urban population
size, and human development index, which predict posi-
tively the outbreaks in those endemic cities like Neiva
studied here (Allicock).
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2. Cases Presentation

The University Hospital Hernando Moncaleano is the
largest health setting in Neiva, the capital city of Huila
Province, located at 42 meters above sea level with a mean
temperature of 28°C where it has been reported frequent
dengue outbreaks. The Hospital Institutional Review
Board approved the study and parents or guardians signed
the consent form during the stay. We collected the clinical
and laboratory information of those febrile patients with
one of dengue symptoms such as rash, headache, retro-
orbital pain, myalgia, and arthralgia associated with any
neurological signs such as seizures, abnormal movements,
acute flaccid palsy, lethargy, meningeal signs, or con-
sciousness alteration with no shock evidence, which were
diagnosed as severe dengue following the recommenda-
tion of the WHO. Clinical records from the pediatric
emergency department were revised from March to Oc-
tober 2011 and those patients with neurological signs and
another microorganism associated were excluded. One
specific designed clinical report form was filled for each
case, and complete information of laboratory tests (blood
cell counts, coagulation tests, liver, and kidney function
markers), diagnostic images (tomography and chest Rx),
and CSF chemical and microbiological analysis was col-
lected; however, other viral pathogens were not evaluated.
Sera from the enrolled cases were processed for serum
IgM and capture IgG detection by ELISA and for viral
RNA detection by RT-PCR on sera following the protocol
described previously [21].

During the study period, 34 patients with fever and
neurological manifestations were examined, but three were
excluded (one by mental retardation and two with psychi-
atric disorders); the remaining 31 patients were investigated
for dengue by serology or sera RT-PCR, and eleven (35.5%)
tested positive for any of them (two girls and nine boys). All
of them, finally, were discharged with severe dengue diag-
nostic or viral encephalitis, despite all of them having
positive dengue IgM or IgG test in serum. All but one patient
had laboratory analysis, although this one had serology and
RT-PCR results. Most of the patients (73%) presented sei-
zure disorder or convulsions. In Table 1, the complete data of
patients are shown. Although all patients were IgM positive,
only two were IgG positive (secondary infection). All sera
were positive for RT-PCR for DENV, but only three of them
allowed serotyping (DENV-1).

Clinically, eight patients presented tonic-clonic seizures
although only 2/11 reported headache and three developed
consciousness alteration or irritability, two had ataxia
symptoms, and one developed unilateral paresis. Other signs
found were vomiting (5), hepatomegaly (5), cough (5),
abdominal pain (3), asthenia (3), and epistaxis (2). None of
the patients presented plasma leakage signs such as edema or
pleural effusion, nor altered transaminase values. There was
brain tomography in eight patients and one magnetic res-
onance, all showing no alterations. Additionally, chest Rx
from three patients was normal. Despite the severity, there
was no fatal case, and all of them, but one, recovered without
sequelae.
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The hematimetric analysis indicated anemia and low
hematocrit in all patients (median 33.5%, IQR 31.8-34.6%)
since the child normal value is 36-42%. A mild leukocytosis
was observed at day one and a decrease until day four when
leukopenia was evident. Six patients developed thrombo-
cytopenia with the day 6 value being the lowest (median
99.200 platelets/mm’). The coagulation prothrombin test
only showed a mean of 15.4s; it means a prolongation value
at the first hospitalization day. However, the partial
thromboplastin time (PTT) was prolonged during six
hospitalization days with values between 32.3 and 35.1s
(Table 2). Transaminase levels used to evaluate the hepatic
function and AST showed a slight increase during the last
three hospitalization days (fifth to the seventh day), but the
values were close to those reference levels while ALT did not
show changed levels. There were no changes in renal
function markers in any of the patients.

3. Discussion

Colombia has seen an increase in the dengue cases number
in the last decade with higher severity and mortality [4, 5],
forcing medical personnel and health authorities to
strengthen capacity to recognize and differentiate classical
dengue signs and symptoms from the atypical and severe
presentation. After the redefinition of diagnostic and se-
verity criteria by the WHO [22], severe dengue is defined
when patients present organ damage, associated signs (liver,
brain, and kidney), or hypovolemic shock or massive
bleeding. This system facilitates the early recognition of the
most severe cases by reducing the mortality numbers.

This study presented eleven severe dengue cases in
children between eight months to 10 years of age, living in
the Colombian province Huila, a hyperendemic area that
reported two-fifths of severe dengue cases registered from
2000 to 2011 [5]. All patients presented brain compromise;
nine were diagnosed as not only encephalitis (81.8%) fol-
lowing the criteria described previously [23], such as fever,
sensory disturbances, seizures, or focal neurological signs,
but also positive tests (IgM or NS1) or RT-PCR in serum or
CSF and negative for others encephalitis causes. This pre-
sentation was the most common compromise in this series,
characterized by seizures in six patients (tonic-clonic con-
vulsions) as has been previously reported in children [24].
There was one severe sensory impairment case, and another
presented with severe headache, which also is frequently
described in dengue encephalitis [25]. Less than half of the
described patients develop classical dengue signs such as
vomiting, hepatomegaly, and exanthem, indicating the
neurological cases do not seem to have dengue disease and
that nervous signs could appear alone leading to registration
of severe cases and possibly in the delay of the establishment
of adequate treatment [23]. Two patients were diagnosed as
cerebellitis, characterized by nystagmus, dysarthria, or
ataxia, which also has been reported previously [26]. For-
tunately, there were no fatal cases in this patient group; on
the contrary, outcomes and recovery were satisfactory.

It is recommended that, in DENV circulation areas,
those patients with fever and neurologic signs should be
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investigated for dengue disease, ensuring laboratory con-
firmation using both serology and molecular tests that,
together, could offer high sensitivity [26]. Here, we used both
IgM and IgG serology in addition to RT-PCR and found all
serum samples positive, even serotyping DENV-1 in three
patients, which is not the most reported associated with
neuroinfection [27]. The finding of nine sera negative for
IgG is very odd because most of the severe dengue cases are
during secondary infections with a different serotype, where
the antibodies are not capable of the second virus neu-
tralization but induce an enhanced infection and an aberrant
immune response. Therefore, severe dengue with a primary
compromise of an organ in primoinfection could suggest a
neurotropic strain or a host characteristic that determined
the neuroinfection in this child group.

All CSF samples were negative for bacteria or fungi, but
five out of nine had lymphocyte pleocytosis, an uncommon
sign in dengue encephalitis; since most of the cases do not
develop CSF anomalies [24], even three-quarters of dengue
encephalitis or meningitis patients showed normal values in
CSF analysis [27]. Despite previous studies reported that
brain tissue damage is detectable by tomography images, the
children described in this work did not present anomalies.
Although it is preferable to use magnetic resonance for brain
evaluation because of the accuracy of this technique, reg-
ularly imaging abnormalities during dengue encephalitis are
not specific [28] and are still poorly defined [29, 30], al-
though ischemia or hemorrhage must be sought [31]. On the
other hand, we found normal leukocyte counts instead of the
classical leukopenia of dengue with warning signs or severe
dengue, which pose a difficulty to early diagnosis, although
there was thrombocytopenia only at day six of hospitali-
zation with no changes in ALT and AST transaminases as
reported previously. Recently, 11/36 patients from a Bra-
zilian endemic area were diagnosed with neurologic man-
ifestations and confirmed for arbovirus infection using CSF
or sera [32] (5 DENV and 6 CHIKV), posing an additional
warning about involvement of these viruses in severe disease
presentation in Latin-American countries where there is
cocirculation.

4. Conclusions

This child group were diagnosed as severe dengue with
central nervous system manifestations without shock, typical
signs, or hemorrhage. Therefore, we should recommend
that, in endemic dengue areas, health professionals should
include infections by this virus in those patients with fever
and neurological manifestations as part of the primary di-
agnostic and must be vigilant for neurological signs that
could appear after acute dengue disease.

5. Limitations

This study was retrospective and is limited by its observa-
tional nature. Although we enrolled almost all those children
with severe dengue diagnosis in this hospital, detailed
clinical and laboratory information was obtained from these
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reported patients after an in-depth search of data in the
medical records.
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