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a b s t r a c t 

Background: Chikungunya virus (CHIKV) is a reemerging arbovirus. Besides its classical acute symptoms, rare 

complications such as myocarditis, hepatitis, Guillain-Barré syndrome, encephalitis and meningoencephalitis are 

being increasingly reported worldwide 

Case presentation: In the present study, we report a case of lethal encephalitis caused by CHIKV associated with 

high viral load in an immunosuppressed patient 

Case report: A 45-year-old woman with medical history of Myasthenia gravis had onset of fever (Day 1), fol- 

lowed by skin rash and polyarthralgia of large joints. Headache and lethargy started on Day 4. On Day 7, she 

was hospitalized, and four days later she developed neurological deterioration, being transferred to the Intensive 

Care Unit. Analysis of cerebrospinal fluid (CSF) suggested viral meningoencephalitis. The first CT-scan showed 

no significant findings, but real time quantitative PCR was positive for CHIKV in CSF with high viral load. About 

24 h after the first CT-scan, brain edema was evident on the second CT-scan. On Day 26, the patient presented 

progressive deterioration of brain activity and died. Few other cases of patients presenting neurological compli- 

cations associated with CHIKV were reported in Brazil already, including a patient with Myasthenia gravis and 

myelitis due to CHIKV 

Conclusions: These cases suggest such autoimmune disorder may favor CHIKV invasion of nervous system. The 

present case points out the potential relation of immunosuppressive conditions and severe neurological disease 

caused by CHIKV infection. 
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ase report 

Chikungunya virus (CHIKV) is a reemerging arbovirus (family To-

aviridae , genus Alphavirus) transmitted by Aedes mosquitoes ( Burt et al.,

017 ) . In Brazil, an epidemic situation was declared in 2015–2016, and

t present, CHIKV still co-circulates with Zika virus (ZIKV) and Dengue

irus (DENV) ( Silva et al., 2019 ). The clinical presentation of CHIKV in-

ection is usually an acute febrile illness which begins with high fever,

rthralgia, myalgia, headache, nausea, fatigue and skin rash ( Burt et al.,

017 ; Silva et al., 2019 ). Complications such as myocarditis, hepatitis,

uillain-Barré syndrome (GBS), encephalitis and meningoencephalitis
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ere rarely reported. However, neurological complications of CHIKV

re being increasingly reported worldwide ( Mehta et al., 2018b , a). 

In the present study, we report a case of lethal encephali-

is caused by CHIKV infection in a patient with Myasthenia gravis .

he study was approved by the INCA’s Ethics Committee (CAAE

0,385,416.1.0000.5274). A 45-year-old woman with medical history

f Myasthenia gravis in treatment with prednisone and azathioprine had

nset of fever as first symptom on 04/06/2018 (Day 1) followed by skin

ash and polyarthralgia of large joints. Headache and lethargy started

n 04/10/2018 (Day 4). On 04/13/2018 (Day 7), she was hospitalized

ecause of progressive worsening of clinical status. Physical examina-

ion revealed skin rash with petechiae in the trunk and edges of the

pper limbs, subconjunctival petechiae, and edema in wrist and knee
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Fig. 1. Computed tomography (CT) scan of the cranium, on 04/18/2018 (image in the left side) and 04/19/2018 (image in the right side), showing the development 

of evident brain edema along the period of 24 h. 
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oints; abnormal consciousness (lethargic but responsive to verbal com-

ands), with voluntary movement of arms and legs capable of over-

oming "some" resistance. No signs of focal findings and meningeal irri-

ation were present. Initial white blood cell count of 13,630 (82% neu-

rophils, 9.6% lymphocytes) and 279,000 platelets/mm 

3 , which ensued

ith progressive thrombocytopenia. The diagnostics of arboviruses, en-

ephalitis, sepsis and infective endocarditis (IE) associated with Myas-

henia gravis decompensation were hypothesized. Empiric treatment

ith immunoglobulin and piperacillin-tazobactam was initiated. On

4/17/2018 (Day 11), she developed respiratory failure and neurolog-

cal deterioration (deep stupor) with brainstem reflexes present, being

ransferred to the Intensive Care Unit. Analysis of cerebrospinal fluid

CSF) showed presence of pleocytosis with lymphocytic predominance

cell count 118 cells/mm 

3 ; 117 lymphocytes/mm 

3 ) plus mild elevation

f protein and decrease of glucose concentrations (protein 143 mg/dL,

lucose 70 mg/dL), suggesting viral meningoencephalitis. At this time,

he antimicrobial therapy was changed with ceftriaxone, vancomycin

nd acyclovir being initiated. Findings of trans-thoracic echocardiogra-

hy (04/18/2018) were not suggestive of IE. The first computer tomog-

aphy (CT) scan (04/18/2018) showed no significant findings, while

4 h later brain edema was evident ( Fig. 1 ). Blood and CSF cultures

ad no microbial growth. Differential diagnosis among CHIKV, DENV

nd ZIKV was performed by standardized RT-qPCR assays (Supplemen-

ary Fig. 1 and references therein). RT-qPCR was positive for CHIKV in

SF, serum, and urine (04/18/2018), and negative for all other virus in-

estigated. Viral load of CHIKV was 61,711,049.75 copies/mL in serum;

7,305.74 copies/mL in urine and 300,861.75 copies/mL in the CSF. Be-

ween Day 11 and Day 13 of the disease, the patient had progressive de-

erioration of brain activity culminating with coma, median pupils’ dila-

ion without light reaction, bilateral reduction of corneal blink reflex re-

ponse, oculo-cephalic response present in the right side only, cessation

f the cough reflex, with respiratory drive still present. In 05/02/2018

Day 26), despite life support measures, she developed clinical evidence

f irreversible brain failure with dilated pupils, cessation of brainstem

eflexes, refractory shock, and died. 

iscussion 

In this report, a fatal case of meningoencephalitis associated with

igh load of CHIKV in a patient receiving immunosuppressive therapy

or Myasthenia gravis is described. In the present case, the inflamma-

ory characteristics of CSF, progressive detection of brain activity, ele-

ated load of CHIKV in CSF, and CT-scan showing brain edema support

he diagnosis of encephalopathy due to meningoencephalitis caused by

HIKV. The clinical findings suggesting infection of central nervous sys-
2 
em (CNS) occurred about four days after the fever onset (prodrome

ength), followed by progressive brain deterioration along three weeks

ntil death. This poor outcome was associated with high viral load of

HIKV in CSF and serum. Encephalopathy is one of the most common

eurological presentations in arbovirus infection. Although encephalitis

s strictly a pathological diagnosis, it can be diagnosed in encephalo-

athic patients if there is evidence of brain inflammation ( Mehta et al.,

018a ), as happened in the present case. 

The circulation of CHIKV in Brazil did not stop from 2015 up to now.

n the first semester of 2021, there were 63,713 notifications of probable

ases of CHIKV infection in our country ( Saúde, 2021 ). In this period,

ome cases of encephalitis, meningoencephalitis, myelitis, and other

omplications associated to CHIKV infection were reported ( Scott et al.,

017 ; de Azevedo et al., 2018 ; Mehta et al., 2018b ; de Lima et al.,

020 ; de Almeida Oliveira Evangelista et al., 2021 ; Rueda-Lopes et al.,

021 ). However, the immune status and outcome of the patients were

ot declared, as well as RT-qPCR for CHIVK infection diagnosis was

ot routinely performed in most of them. In the present case, the as-

ociation between high viral load of CHIVK in CSF and lethal outcome

ue to meningoencephalitis is firstly presented. Similarly to the present

eport, a female patient presenting Myasthenia gravis was previously de-

cribed with neurological complication due to CHIKV infection, specif-

cally myelitis ( Rueda-Lopes et al., 2021 ). Thus, we may speculate that

uch autoimmune disorder may unbalance the neuromuscular junction

nd postsynaptic tissue, favoring the CHIKV entry in the CNS. 

Data about group of patients with high risk of severe manifestations

f CHIKV infection are limited. The present case points out the potential

ssociation between immunosuppressive conditions and severe neuro-

ogical disease caused by CHIKV infection. 
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