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INTRODUCTION

Chikungunya virus (CHIKV) is a reemerging arbovirus transmitted, in most
cases, by the bite of female mosquitoes of Aedes genus (aegypti and albopictus).(1)

CHIKYV is an RNA virus belonging to the Togaviridae family, genus Alphavirus.(2)

In Brazil, autochthonous cases of CHIKV fever were firstly reported in 2014.
These cases were detected in Amapa and Bahia States (North and Northeast of Brazil).
Thereafter, the disease was reported in all states of the country and epidemics were
declared in some states of the Northeast and Southeast. Nowadays, the intense
movement of people in areas with transmission of the virus associated with the high
density of Aedes along the country and the presence of susceptible individuals make

epidemics a possible threaten for all regions of the country.(2)

In 2018, among 81.597 probable cases of Chikungunya reported in Brazil, the
Southeast had the highest number of cases (52,966 cases; 60.4%), followed by the
Midwest (13 862 cases; 15.8%), Northeast (11,287 cases; 12.9%), North (9,315 cases;
10.6%) and South (257 cases, 0.3%). In the latest epidemiological report, 39 deaths by
laboratory confirmed CHIKYV infection were reported, while 42 deaths are still under
investigation.(3) The clinical presentation of CHIKYV infection is similar to that of other
arboviruses such as Dengue (DENV) and Zika virus (ZIKV) infections. The disease
usually begins with high fever, arthralgia, myalgia, headache, nausea, fatigue and skin
rash. Intense arthralgia is the major clinical manifestation, which can often be
accompanied by joint swelling.(4)-(5) Rarely, severe illnesses with complications such
as myocarditis, hepatitis, Guillain-Barré syndrome (GBS), encephalitis and

meningoencephalitis were reported.(6) Infection of the central nervous system (CNS) by



CHIKYV can present a wide spectrum of signs and symptoms. The disease can be severe

with unfavorable outcome due to the virus tropism for the CNS.(1)

The potential association between the presence of immunosuppressive
conditions and more serious disease caused by CHIKYV, such as encephalitis, are widely
unknown. In the present study, we report a case of a lethal encephalitis caused by
CHIKYV infection in a patient with immunosuppressive therapy for Myasthenia Gravis
and associated thymoma. The patient was diagnosed with viral infection at the Instituto
Nacional do Cancer Hospital 1 (INCA-HCI), Rio de Janeiro, Brazil in 2018. CHIKV
infection was confirmed by polymerase chain reaction (PCR) in a reference laboratory
at INCA. The study was approved by the Research Ethics Committee of the Instituto

Nacional do Cancer (CAAE 60385416.1.0000.5274).

METHODS

Epidemiological and clinical data were collected through examination of the
patient at the bedside and review of medical records. Differential diagnosis among
CHIKV, DENV and ZIKV was performed by standarized retrotranscription (RT)
mediated quantitative PCR (RT-gPCR) recommended by Centers for Disease Control
and prevention/ CDC (USA) and Pan American Health Organization/PAHO (7,8) from
viral RNA extracted from samples of cerebrospinal fluid, blood serum and urine.
Herpesvirus infections (HSV-1 to HHV-8), adenovirus, BK and JC polyomavirus, B19
parvovirus and Toxoplasma gondii infections were evaluated by PCR assays with

specific primers in DNA extracted from the CNS fluid.



CASE-REPORT

Female patient, 45 years, with Myasthenia Gravis in specific therapy with
prednisone and azathioprine. She had been diagnosed with thymoma in 2009, which

was treated with surgical resection, chemotherapy and radiotherapy.

On 04/06/2018 (Dayl), fever appeared as first symptom, followed by skin rash
and polyarthralgia of large joints. On 04/10/2018 (Day 4), the patient developed
headache and lethargy. On 04/13/2018 (Day 7), she was admitted to INCA-HC1 due to
progressive worsening of the general condition, headache and arthralgia without
response to analgesia. Physical examination revealed skin rash with petechiae in the
trunk and limbs with greater concentration on the edge of the upper limbs,
subconjunctival petechiae, and edema in wrist and knee joints mainly; abnormal
consciousness (lethargic but responsive to verbal commands), with voluntary movement
of arms and legs capable of overcoming "some" resistance, no focal findings or signs of
meningeal irritation. Initial white blood cell count (WBC) of 13630; 82% neutrophils,
9.6% lymphocytes and 279,000 plateletssmm?® which ensued with subsequent
progressive decrease of platelet counts. Clinical hypotheses were infectious syndrome
and decompensation of Myasthenia Gravis. Laboratory and image exams consisted of
blood and cerebrospinal fluid (CSF) cultures; measures of CSF glucose, protein and
cellularity; Computed Tomography (CT) scan of the cranium; Trans-thoracic
echocardiography (TTE); and finally viruses as described in Methods to research for
rash viruses, encephalitis, sepsis and infective endocarditis (IE). Empiric treatment was

initiated with immunoglobulin and piperacilin-tazobactam.

On 04/17/2018 (Day 11), the patient developed respiratory failure and

neurological deterioration (deep stupor) with brainstem reflexes present and, having



been transferred to the Intensive Care Unit (ICU). The CSF analysis (04/17/2018)
showed presence of pleocytosis with lymphocytic predominance (cellularity 118
cells/mm?3, lymphocytes117 cells/fmm?) with mild elevation of protein and decrease of
glucose concentrations (Protein 143 mg/dL, glucose 70 mg/dL), findings suggestive of
viral meningoencephalitis. Significant changes were not observed in the first CT
(04/18/2018), while in the second CT, 24 hours later brain edema was evident (Figure
1). The TTE (04/18/2018) showed no findings suggestive of IE. At this time
(04/17/2018), the antibiotic therapy was changed for ceftriaxone, vancomycin and
acyclovir. Blood cultures and CSF cultures showed no growth of microorganisms. RT-
gPCR was positive for CHIKV in CSF, serum and urine (04/18/2018), while negative
for all other investigated pathogens. CHIKV viral loads were estimated by reverse
calibration on a standard curve and were 61,711,049.75 copies/mL in serum; 27,305.74

copies/mL in urine and 300,861.75 copies/mL in the CSF (Figure S1).

Between 04/17/2018 (Day 11) and 04/19/2018 (Day 13), neurological findings
revealed progressive brain activity deterioration with coma, pupils with median dilation
and without light reaction, bilateral reduction of corneal blink reflex response,
oculocephalic response present in the right side only, cessation of the cough reflex and
presence of respiratory drive. In 05/02/2018 (Day 26), despite the life support measures
administered in the ICU, the patient developed clinical evidence of irreversible brain
failure with dilated pupils, cessation of brainstem reflexes, refractory shock, and finally

died.
DISCUSSION AND CONCLUSION

In the present study, a rare and fatal case of meningoencephalitis caused by

CHIKYV infection was reported in a patient undergoing immunosuppressive therapy for



Myasthenia gravis and associated thymoma. This is the fifth case reported in the world
and the first to be described in an immunocompromised patient. Infection of CNS
caused by CHIKV infection was first reported during an outbreak in 1964, in Madras,
India.(9) Since then, four reported cases were confirmed by serology or viral isolation.
Of these, two had meningoencephalitis; one had acute flaccid paralysis and high CSF
protein, suggestive of GBS; and transient dysarthria. Since then, neurological
manifestations have been reported across the Indian Ocean, South Asia, the Pacific
Islands, southern Europe, the Caribbean and South America, ranging from mild
behavioral disorders, to severe acute syndromes of the CNS and the peripheral nervous

system.(6)

CHIKV infection can affect many systems, including central and peripheral
nervous system.(10).(11) In two studies investigating manifestations in patients who
required intensive care, neurological disorders were the main problem in 61% and 79%
of cases.(12).(13) Among 99 cases of neurological disease associated with CHIKV
infection described in India, 69 also had other complications involving, for example,

renal, hepatic and respiratory systems.(14)

Encephalopathy is one of the most common neurological presentations in
arbovirus infection.(15) Although in some patients, encephalopathy is due to
encephalitis, in others it may be a non-specific manifestation of a severe systemic
disease only, for example due to cerebral hypoperfusion.(16).(17) Strictly speaking,
encephalitis is a pathological diagnosis, but for practical purposes, it can be diagnosed
in a patient with encephalopathy if there is evidence of brain inflammation. In the
present study, the inflammatory characteristics of CSF, the detection of CHIKV in CSF
by PCR, and the CT showing brain edema support the encephalopathy followed by

brain death was due to meningoencephalitis caused by CHIKV.(18).(16)



At present, there are limited data on the association of CHIKV severe
manifestations in patients with comorbidities and immunosuppression. Some
descriptions of correlations between severe manifestations and arboviruses co-infection
have been described, which does not correspond to the herein described case.(19).(20)
In the present study, we report on a immunocompromised patients due to underlying
immunological disease and treatment with immunosuppressive drugs, who evolved with
encephalitis after CHIKV infection. This case add significant data to the limited
literature on the subject and raise further studies to corroborate this correlation, in order

to identify risk groups for severe manifestations.

REFERENCES

1. Khatri H, Shah H, Roy D, Tripathi KM. A Case Report on Chikungunya Virus-

Associated Encephalomyelitis. Case Rep Infect Dis. 2018;2018:1-4.

2. Brasil. Ministério da Saude. Secretaria de Vigilancia em Salde. Secretaria de

Atencdo Basica. Chikungunya: Manejo Clinico. Ministério da Saude. 2017. 77 p.

3. Informativo B. Boletim epidemioldgico Parana. 2018;50(Tabela 1):1-14.

4. Thiberville SD, Moyen N, Dupuis-Maguiraga L, Nougairede A, Gould EA,
Roques P, et al. Chikungunya fever: Epidemiology, clinical syndrome,

pathogenesis and therapy. Antiviral Res. 2013;99(3):345-70.

5. Carlos O, Jeronimo E. Encefalite Por Chikungunya : Relato De Caso Encephalitis

in Chikungunya : Case Report. 2017;1-16.

6. Mehta R, Gerardin P, de Brito CAA, Soares CN, Ferreira MLB, Solomon T. The
neurological complications of chikungunya virus: A systematic review. Rev Med

Virol. 2018;28(3).



10.

11.

12.

13.

14.

Lanciotti RS, Kosoy OL, Laven JJ, Panella AJ, Velez JO, Lambert AJ, et al.
Chikungunya virus in US travelers returning from India, 2006. Emerg Infect Dis.

2007,

Lanciotti RS, Kosoy OL, Laven JJ, Velez JO, Lambert AJ, Johnson AJ, et al.
Genetic and serologic properties of Zika virus associated with an epidemic, Yap

State, Micronesia, 2007. Emerg Infect Dis. 2008;

Thiruvengadam K V., Kalyanasundaram V, Rajgopal J. Clinical and pathological

studies on chikungunya fever in Madras city. Indian J Med Res. 1965;

Ko SO. Atypical Chikungunya virus infections : clinical manifestations ,
mortality and risk factors for severe disease during the ~ union 2005 — 2006

outbreak on Re. 2009;534-41.

Villamil-go W, Alba-silvera L, Menco- A, Gonzalez-vergara A, Molinares-
palacios T, Rodr1 AJ. Congenital Chikungunya Virus Infection in Sincelejo ,

Colombia : A Case Series. 2015;1-7.

Croshy L, Perreau C, Madeux B, Cossic J, Armand C, Herrmann-Storke C, et al.
Severe manifestations of chikungunya virus in critically ill patients during the

2013-2014 Caribbean outbreak. Int J Infect Dis. 2016;

JL,V.B,A.W,L.T,H. A, F. T, et al. Serious acute chikungunya virus
infection requiring intensive care during the reunion island outbreak in 2005-

2006. Crit Care Med. 2008;

Tandale B V, Sathe PS, Arankalle VA, Wadia RS, Kulkarni R, Shah S V, et al.
Systemic involvements and fatalities during Chikungunya epidemic in India ,

2006. 2009;46(November 2006):145-9.



15.

16.

17.

18.

19.

20.

Venkatesan A, Tunkel AR, Bloch KC, Lauring AS, Sejvar J, Bitnun A, et al.
Case definitions, diagnostic algorithms, and priorities in encephalitis: Consensus

statement of the international encephalitis consortium. Clin Infect Dis. 2013;

Carod-Artal FJ, Wichmann O, Farrar J, Gascon J. Neurological complications of

dengue virus infection. The Lancet Neurology. 2013.

Rollé A, Schepers K, Cassadou S, Curlier E, Madeux B, Hermann-Storck C, et
al. Severe sepsis and septic shock associated with chikungunya virus infection,

Guadeloupe, 2014. Emerg Infect Dis. 2016;

Solomon T, Hart 1J, Beeching NJ. Viral encephalitis: A clinician’s guide.

Practical Neurology. 2007.

Acevedo N, Waggoner J, Rodriguez M, Rivera L, Landivar J, Pinsky B, et al.
Zika virus, chikungunya virus, and dengue virus in cerebrospinal fluid from
adults with neurological manifestations, Guayaquil, Ecuador. Front Microbiol.

2017;

Zambrano H, Waggoner JJ, Almeida C, Rivera L, Benjamin JQ, Pinsky BA. Zika
Virus and Chikungunya Virus Colnfections: A Series of Three Cases from a

Single Center in Ecuador. Am J Trop Med Hyg. 2016;



LEGENDS

FIGURE 1

[ 18/04/2018 ,18:19:13 ] [ N aces 01644723CT
Pos. do paciente: HFS

pesc. do estudo: TORAX
Pesc. da série: S/ CONTRASTE SC500.00 mm

Note. Computed tomography scan of cranium, on 04/18/2018 (image in the left side)
and 04/19/2018 (image in the right side), showing the development of evidence

brain edema along the period of 24 hours.

FIGURE S1

Amplification Plot - Amplification Plot

XTI

Note. Amplifications plots for A: CHIKV; B: b-2 microglobulin (constitutive gene)
amplifications, in serum, urine and CSF samples from the case. Total RNA was

extracted from 140 pl of samples using QlAamp® Viral RNA kit (Qiagen). After



complementary DNA synthesis (cDNA) wusing Superscript™ II Reverse
Transcriptase (Invitrogen, Thermo Fisher Scientific), the cDNA was subjected to
gPCR using specific CHIKV primers and fluorescent probe (Lanciotti et al.
2007). Reactions were run on a Viia7 Real-time PCR System (Applied
Biosystems, Thermo Fisher Scientific). Each run included b-2 microglobulin
amplification (B) used as internal control to check for a suitable RNA extraction
and cDNA synthesis. A positive diagnosis was performed by analyzing Ct, when
a specific sample exhibited a Ct value < 38 cycles. Quantification was performed
in a separate run by reverse calibration onto a standard curve made over a 6-log
of 10-fold serial dilutions of synthetic oligo DNA template (IDT) in an enriched

yeast-tRNA (Ambion, 100ng/1L) Tris-EDTA buffer (not shown).



