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Abstract

Although the most common Chikungunya (do not capitalize the disease unless 
it is named after a proper noun such as Zika, Ebola or Carrion’s Disease) mani-
festations are osteoarticular, those which bring the most morbidity and mortality 
are neurological, where thorough mapping through studies with a methodologi-
cal outline have not yet been well structured. Therefore, the objective was to 
review the literature to identify neurological manifestations of CHIKV. We used 
the Virtual Health Library (VHL) and PubMed with the following descriptors: 
#1 “Chikungunya” [MeSH]; #2 “neurological manifestations” [MeSH] and their 
equivalents in the Portuguese language, selecting literature published between 
July 2007 to January 2018. From the 180 studies that were found, 30 were selected. 
Findings were divided into two subcategories: “Chikungunya: Typical Neurological 
Manifestations” and “Chikungunya: Severe Neurological Manifestations”. The 
studies show that headaches were characterized as the most common symptom in 
adult patients affected by CHIKV, followed by meningeal involvement. Meningeal 
involvement is also a more serious clinical scenario associated with encephalitis, 
convulsions, polyneuropathies such as Guillain-Barré syndrome and death. 
CHIKV is a public health problem for many reasons including its chronic potential 
complications. Given the neurological symptoms, this disease is concerning in age 
extremes, for patients with comorbidities and for patients with more than one viral 
infection by arboviruses, in whom the most severe neurological manifestations are 
more common.

Keywords: Arboviruses, Chikungunya, Clinical Practice, Neurology, 
Systematic Review
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1. Introduction

Chikungunya virus is an alphavírus transmitted by arthropods, especially by 
mosquitos from the Aedes genus, being endemic in tropical areas in Africa and Asia. 
The virus is capable of causing large outbreaks in regions where the population has 
not previously immunized [1]. (Given the fact that there is not a currently available 
vaccine, is “immunized” the right term to use. I understand that immunity can occur 
through previous infection, but “immunized” often implies intetional vaccineation.) 
In Brazil, the first autochthonous cases of the disease were identified in Oiapoque, 
state of Amapá (North), and Feira de Santana, state of Bahia (Northeast), in 
September 2014 [2]. According to data from the Brazilian Ministry of Health, in 2017 
up until epidemiological week 25, 131,749 probable cases of CHIKV were registered in 
the country with an incidence rate of 63.9 cases/100,000 inhabitants; of these, 66,576 
(50.5%) were confirmed in the state of Ceará (893.0 cases/100,000inhabitants) [3]. 
During the year of 2018, Brazil registered 87,867 probable cases of Chikungunya in 
Brazil, with the Northeast region presenting 11,287 (12.9%) of these and the state 
of Ceará having an incidence of 17.6/100,000 inhabitants [4]. Chikungunya can 
evolve in three phases: acute with persistent symptoms up to 14 days, subacute with 
the sustainment of symptoms for up to three months and chronic, a phase in which 
symptoms last for more than three months [5]. Chikungunya commonly presents 
with symmetrical arthralgia and/or polyarthritis, disabling of hands, wrists, ankles, 
knees and feet and the associated symptoms of asthenia, myalgia, headache, nausea/
vomiting, diarrhea, photophobia, retro-orbital pain, conjunctivitis, pruritic maculo-
papular rash, facial/peripheral edema and lymphadenopathy [6].

Between 20% and 50% of patients infected with CHIKV develop chronic arthral-
gia. Predicting who will develop chronic diseases is difficult because there are no 
markers for these [7]. The frequency of serious cases is 0.3%, being associated with a 
higher age (>65 years old) and the presence of comorbidities [8]. The most concern-
ing manifestations are neurological (encephalitis, meningoencephalitis, myelitis, 
Guillain Barré syndrome), and bullous cutaneous and myocarditis [9]. Thus, although 
Chikungunya is frequently described as a self-limiting disease, rare, more severe 
disease forms have been observed with CHIKV, some beingassociated withdeaths [1].

Therefore, the purpose of this study was to perform a systematic review 
to determine the typical and serious neurological manifestations caused by 
Chikungunya. Our hypothesis is that, despite advances and epidemiological 
studies, as well as screening, neurological manifestations are more disabling and 
serious, and therefore require more attention from the scientific community.

2. Material and methods

A systematic review of the literature using the Virtual Health Library (VHL), 
which hosts recognized databases, and PubMed was performed. Initially, the fol-
lowing descriptors were used: #1 "Chikungunya" [MeSH]; #2 "neurological manifes-
tations" [MeSH], as well as their equivalents in the Portuguese language.

The period reported in the literature ranged from July 2007 to January 2018 due 
to the scarcity of articles on the subject. Compilation of the data was performed in 
January and November of 2018. Manuscript selection occurred primarily through 
the analysis of titles and abstracts. Article analysis followed the eligibility criteria:  

“In a true and perfect form, imperturbability is indissolubly associated with wide 

experience and an intimate knowledge of the varied aspects of disease”  

(Sir William Osler)
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Authors (year) Sample (N) Main findings

Khatri [10] One (64-year-

old male)

Encephalomyelitis with quadriparesis and urinary 

retention

Hossain et al. [11] 1,326 Headache 165 in confirmed cases and 860 in probable 

cases

Hamilton and  

Cruickshank [12]

One (77-year-

old woman)

T2 Weighted Imaging Fluid Attenuated Inversion 

Recovery (T2WI/FLAIR) changes in the right medial 

temporal lobe one year left for the acute infection

Huits et al. [13] 269 Headache (124) and the joints involved 45 are spine

Mahto et al. (2018) Two One patient had Guillain-Barré syndrome (GBS) 

with bilateral lower motor facial nerve palsy, and 

meningoencephalitis with epidermal necrosis

Mehta et al. [14] Five Paraesthesia and triparesis, hyperreflexic; urinary 

retention; confusion, dysarthria, headache, neck 

stiffness; spastic paraparesis; extensor plantars, 

palmomental reflex. Confusion, 1 x seizure, drowsiness, 

dysarthria. GSB. Hemiparesis. Confusion, impaired 

speech and swallow; flaccid hyporeflexic quadraparesis

Puccione-Soler et al. (2018) One (69-year-

old woman)

Slow thinking, inattention, and mild confusion

Cerny [15] 1196 encephalitis, optic neuropathy, neuroretinitis, and GBS

Méndez et al. [16] 830 Headache (633), photophobia (48), lethargia (1)

Sá et al. [17] Four Two patients had generalized tonic convulsive crises 

and a diminished level of consciousness. In third patient 

the ct revealed bilateral frontal hypoattenuation, 

whereas abnormal cellularity and elevated protein levels 

were detected in a csf analysis. The fourth patient had 

decreased level of consciousness and uncontrollable 

movements.

Acevedo et al. [18] 11 GBS. Symmetric motor polyneuropathy. Motor and 

sensory axonal neuropathy. Meningitis and Encephalitis. 

Meningoencephalitis

Langsjoen et al. [19] 194 Headache (7)

Torres et al. [20] 1069 

(newborns)

Hyperalgesia/allodynia (97), Meningoencephalitis (12).

Macpherson et al. [21] 493 Headache (265)

Pinheiro et al. [22] Three articles One case of Encephalitis, one case of Meningitis and one 

case of GBS

Feldstein et al. [23] 1,929 Headache (316)

Kageguka et al. (2016) 381 Headache (92)

Mohite and Agius-

Fernandez [24]

One (69-year-

old woman)

Acute unilateral optic neuropathy as a delayed 

complication of Chikungunya virus (CHIKV) infection

Peper et al. (2016) One (39-year-

old female)

Headache and photophobia

Marimoutou et al. (2015) 646 Headache 39 in confirmed cases

Anderson et al. [25] One 

(36-year-old)

Headache

Malik et al. [26] 10,715 Headache (5464)

Ramanchandran et al. 

(2014)

403 Headache (261)

Thiberville et al. [27] 76 Headache (38)
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(1) At least a combination of the terms described in the search strategy were pres-
ent in the title: (colon) (2) Articles were written in English, Portuguese or Spanish; 
(3) Articles addressed Chikungunya neurological manifestations; (4) Original articles 
with the full text available through the CAPES (Coordination of Personal Improvement 
of Higher Level) Periodicals Portal, a virtual library created by the Brazilian Ministry 
of Health where content is restricted to authorized users. Revision studies, letters to 
the editor, prefaces, brief communications corrections/recalls, comments, editori-
als, monographs, dissertations and theses were excluded. (It seems that corrections 
or recalls would be important if any addressed the manuscripts cited in the review.) 
Manuscripts that were repeated in more than one of the databases were counted only 
once. Some articles were excluded because they generally addressed arboviral disease 
symptomatology and/or showed in vitro or animal alterations. Since this is a systematic 
review, Resolution 510/16 of the Brazilian National Health Council (CNS) ensures the 
dispensation of submission to a Human Beings Research Ethics Committee.

To ensure trustworthiness of the findings, data collection was performed individ-
ually by two researchers with divergences being solved by a third senior researcher.

Each sample article was thoroughly read and the information was inserted in 
a spreadsheet (Table 1), including the author and publishing year; study sample 
and main study findings (PICOS). This review followed the Prism Protocol (http://
www.prisma- statement.org/).

3. Results

According to the search strategy, from the 234 articles found, 30 were selected 
after the eligibility criteria were applied (Figure 1). These were then input in Table 1. 
The findings were then divided into two subcategories: “Chikungunya: Typical 
Neurological Manifestations” and “Chikungunya: Severe Neurological Manifestations”.

Authors (year) Sample (N) Main findings

Taraphdar et al. [28] 550 Headache (53)

Dupuis-Maguiraga [29] 876 (adults, 

children, and 

newborns)

Headache (613), Meningoencephalitis (140), SGB (8), 

Convulsion (192), encephalitis (52)

Mohan et al. [30] 2602 Headache (319), Consciousness altered (4),  

Photophobia (36)

Sissoko et al. [31] 1154 

participants 

being 318 had 

confirmed 

chikungunya

Headache (258)

Singh et al. [32] Ten cases of 

flaccid limb 

weakness 

following 

symptoms 

and signs 

suggestive of 

CHIKV

Four cases of flaccid limb weakness confirmed (4)

Ganesan et al. (2008) AJNR Am J 

Neuroradiol

Three patients with CHIKV in CNS

Label: Guillain-Barré syndrome = GBS.

Table 1. 
Main findings.
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The studies [11, 14, 16, 19, 21, 23, 25–28, 30, 33–35] have shown that headache has 
been characterized as the most common symptom in adult patients with CHIKV,  
followed by meningeal involvement (meningitis or meningoencephalitis) [18, 20, 22], 
changes in consciousness level [17, 30, 36] and visual changes such as  
photophobia [16, 30, 33].

The most serious symptoms in patients exposed to CHIKV infection were 
central nervous system involvement: meningitis, encephalitis, meningoencephalitis 
[10, 14], seizures [12, 17]; and effects on the peripheral nervous system such as 
polyneuropathy - Guillain Barré syndrome [32] in addition to deaths [17, 18].

4. Discussion

4.1 Chikungunya: typical neurological manifestations

Our findings are in accordance with recent clinical studies published in Dehli 
[37]. Headache was the most common manifestation observed in the clinic, fol-
lowed by meningoencephalitis which was consistent with the study by Huits et al. 
[13]. According to the authors, 73% of patients with CHIKV reported headache as a 
symptom. Sissoko et al. [31] reported a similar prevalence of headaches (81.4%) in a 
field evaluation during a Chikungunya outbreak in Mayotte.

Because Chikungunya is a febrile syndrome, it is common for a systemic cyto-
kine elevation to displace the hypothalamic thermostat and thereby cause systemic 
signs of acute febrile infection. According to Chow et al., during an acute infection 

Figure 1. 
PRISMA flow diagram (reproduced by Moher et al., 2009).
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arising from viremia, the production of alpha-interferon and IL-6, IL-1Ra, IL-12, 
IL-15, IP-10 and MCP-1 is observed. This Cytokines cause collapse accompanies a 
decrease in viral load, usually within 14 days [38].

On the other hand, studies in India and the Reunion Islands and Calcutta, the 
French colony in the Pacific Ocean, presented meningoencephalitis as the most 
common manifestation. Interestingly, other authors have also shown increased 
incidences of encephalitis in Asia [39, 40]. In Ecuador, 37.5% of patients with 
CHIKV viral RNA samples in their cerebrospinal fluid (CSF) had meningitis 
or encephalitis and 18.7% GBS [18]. A study carried out in the city of Rio de 
Janeiro, Southeastern Brazil, showed that of 212 cases of arboviruses (Zika and 
Chikungunya), 24.1% presented meningoencephalitis [18].

The involvement of the central nervous system seems to be associated with the 
patient’s previous comorbidities [14, 15, 18, 41] and to the extremes of age [12, 29].

Studies with newborns have demonstrated hyperalgesia as the main symptom of 
neonates exposed to vertical transmission with an incidence ranging from 53–94% 
[20]. According to Castro, Lima and Nascimento [42], peripheral neuropathy with 
the predominance of a sensory component is the most common presentation in 
CHIKV, rarely being motor, and this would be explained in large part by the nervous 
compression process caused by CHIKV thus manifesting as pain and/or paresthesia.

4.2 Chikungunya: serious neurological manifestations

The most serious CHIKV cases are believed to be associated with tropism 
of the virus by to central nervous system (CNS) cells and, once again, with the 
extremes of age. According to recent data from experimental studies, CHIKV may 
attack the CNS by two mechanisms: direct injury and immune-mediated injury. 
Oligodendrocyte and astrocyte cultures displayed high susceptibility levels to 
CHIKV [22]. CHIKV has also previously shown tropism to the choroid plexus, cere-
brospinal fluid, meninges and epididymal cells of fetuses, as well as extrauterine 
life. An increase in the incidence of encephalopathy in fetuses of mothers exposed 
to the virus during pregnancy has also been previously reported. In addition, its 
presence is believed to induce an immune mediated response by IL-6, G-CSF, 
GM-CSF, MCP1, TNF-α, CXCL9, CCL2 and CXCL10 resulting in immune response 
lesions [38]. The theory is that glial cells may have several pattern recognition 
receptors involved in viral particle detection, which would make them more sensi-
tive to the virus’s presence; in contrast, they may also have the potential production 
of antibodies which could cause great damage, providing an expressive synthesis 
of cytokines and chemokines in the presence of CHIKV [22]. An indication of this 
is the report of an acute unilateral optic neuropathy case as a late complication of 
CHIKV viral infection published in 2015 [24].

Another important factor which has been observed is the presence of co-
infections by other arboviruses such as dengue and Zika [18]. In these cases, the 
aforementioned process is probably intensified, increasing therefore, the potential 
for CNS injury.

5. Final considerations

Chikungunya is a public health problem due to its capacity to develop chronic 
complications, causing morbidity and mortality given the severity of atypical mani-
festations. In the context of neurological manifestations, it appears that meningitis, 
meningoencephalitis and encephalitis are both common and severe complica-
tions, which indicate a worrying deleterious potential of this disease to the CNS, 
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especially in more vulnerable groups: extremes of age; patients with comorbidities; 
and patients with more than one viral infection by arboviruses.
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