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Short Report: Case Reports of Neuro-Chikungunya in Southern Thailand
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Abstract.

There has been a recent increase in reports of neurologic complications as major causes of morbidity and

mortality in chikungunya virus infection. As a part of 2004-2009 global outbreaks, an unprecedented large chikungunya
epidemic occurred in Southern Thailand during 2008-2009 in which 49,069 cases were reported. During this period, we
encountered two patients with meningoencephalitis and another patient with myeloneuropathy among 1,018 cases diag-
nosed as chikungunya in our hospital. The clinical pictures are presented and the key points are used to recognize and
differentiate chikungunya from Japanese encephalitis virus, dengue virus, and herpesvirus infections, which are more com-

mon causes of meningoencephalitis and myelitis in this region.

Chikungunya (CHIK) is an Aedes mosquito—transmitted
infection caused by chikungunya virus (CHIKV), an RNA
virus in the family Togaviridae.! The disease is characteristi-
cally manifested as fever, arthralgia, and/or rash.? In August
2008, CHIK emerged in the southern provinces of Thailand,
and 49,069 cases reported by the end of 2009.> We encoun-
tered three patients with neurologic complications among
1,018 patients given a diagnosis of CHIK in Songklanagarind
Hospital in Songkla Province. Although neuro-chikungunya is
relatively infrequent, there was a recent increase of reports
of these complications because of the large number of per-
sons infected in three continents during the 2004-2009 out-
breaks. In addition, and more importantly, it is the major cause
of death and disability in CHIK infection.*

CASE REPORTS

Patient 1. In April 2009, high-grade fever with severe pol-
yarthralgia developed in a 27-year-old woman. Two days
later, a rash developed and the next day she became progres-
sively stuporous. She was hospitalized on the eighth day after
onset of symptoms and had alteration of consciousness. She
appeared mute and drowsy with postinflammatory hyperpig-
mentation rash on her arms and abdomen and swelling of the
interphalangeal joints. Neurologic examination showed nor-
mal cranial nerve signs without focal neurologic deficit or
meningeal sign. Cranial magnetic resonance imaging (MRI)
showed a hyperintense signal involving both temporal lobes
and insular cortices without significant contrast enhancement
(Figures 1 and 2).

Cerebrospinal fluid (CSF) obtained on the eighth day of ill-
ness contained 90 mononuclear leukocytes/mm?, and glucose
and protein levels were 51 and 70 mg/dL, respectively. Cultures
of CSF were negative for bacteria, fungi, and Mycobacterium.
Results of a CSF—polymerase chain reaction (PCR) PCR test
for herpes group viral DNA (herpesvirus 1, herpesvirus 2,
cytomegalovirus, Epstein-Barr virus, and varicella zoster virus)
and CSF-IgM assays for dengue virus and Japanese enceph-
alitis virus were negative. However, IgM against CHIKV
(Anti-chikungunya II FI; Euroimmun, Liibeck, Germany)
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was detectable in the CSF. Her serum contained high (1:640)
CHIK hemagglutination-inhibition (HI) antibody titers in
samples obtained on the eighth and fifteenth days of illness.
Intravenous acyclovir treatment of presumed herpes encepha-
litis was given for one day but discontinued after reviewing
the laboratory results. Her clinical condition rapidly improved
within a few days without any sequelae upon follow-up six
months later.

Patient 2. In April 2009, fever, swelling, and intense pain
in many joints developed in an 85-year-old man (religion
teacher). He also became drowsy; and showed occasional,sym-
metrical jerky movements of the extremities on the third day
post-onset of symptoms. An endotracheal tube was inserted
at a local hospital, and he was transferred to Songklanagarind
Hospital on the fifth day of illness. Physical examination
showed a fever of 39.5°C, a Glasgow coma score of E1VtM4,
and pinpoint pupils and symmetrical myoclonus upon stimu-
lation. Cranial MRI showed diffused brain atrophy and con-
fluent and large hyperintense signals of periventricular white
matter area on T2-weighted and fluid-attenuated inversion
recovery images (Figure 3).

Cerebrospinal fluid obtained on the fifth day of illness con-
tained 47 mononuclear leukocytes/mm? and protein and glu-
cose levels were 90 and 70 mg/dL, respectively. Cultures of
CSF were negative for bacteria, fungi, and Mycobacterium.
Results of a CSF-PCR test for herpes group viruses and CSF
dengue IgM and Japanese encephalitis virus antibody assays
were negative. Results of acute-phase and convalescent-phase
serum studies for human immunodeficiency virus, leptospiro-
sis, and scrub and murine typhus antibodies were also neg-
ative. However, increases of his serum CHIK HI antibody
titers from < 1:20 at admission to 1:2,560 13 days later were
observed. His neurologic condition remained unchanged upon
follow-up 12 months later.

Patient 3. In June 2009, fever and polyarthralgia in the
hands, wrists, and ankles associated with itching rash on the
face, body, and extremities developed in a 44-year-old woman.
All of these signs subsided within two weeks. However, pro-
gressive weakness developed, followed by dysphonia, diffi-
culty in swallowing, and frequent aspiration that necessitated
insertion of an endotrachial tube on the twentieth day of ill-
ness. Neurologic examination showed a conscious woman
with facial diplegia and an areflexic grade 2/5 motor power
on proximal muscles of the lower and upper extremities. The
pain and propioceptive sensation were intact. The extraocu-
lar muscles and pupils were normal. Cranial MRI showed
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FiGUure 1. Axial cranial magnetic resonance imaging with fluid-
attenuated inversion recovery of patient 1 showing hyper-intense sig-
nal involving both medial temporal lobes.

a tiny hyperintense signal on T2-weighted and fluid-attenuated
inversion recovery images at the right occipital lobe. However,
cervico-thoracic MRI showed only an equivocal hyperintense
signal at the C4-5 spinal cord.

Electromyography and nerve conduction velocity studies
showed no sensorineural action potential and delayed distal
motor latencies of right median and ulnar nerve with small
compound muscle action, suggestive of acute motor and
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FiGure 2. Coronal cranial magnetic resonance imaging with fluid-
attenuated inversion recovery of patient 1 showing hyper-intense sig-
nal involving both insular cortices.
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FiGURe 3. Axial cranial magnetic resonance imaging with fluid-
attenuated inversion recovery of patient 2 showing confluent and
large multiple hyper intense signals within both periventricular white
matters.

sensory peripheral neuropathy. Lumbar puncture done on the
twentieth day of illness showed acellular CSF with a protein
and glucose levels of 260 and 85 mg/dL, respectively. Serologic
test results for human immunodeficiency virus infection,
antinuclear antibodies, syphilis, leptospirosis, scrub typhus,
and murine typhus were negative. Tests results of CSF for IgM
to dengue virus and Japanese encephalitis virus viruses were
also negative. However, CHIK IgM was detected in the CSF,
and the result of a reverse transcription-PCR for CHIKV
RNA was negative. After four days of treatment with intra-
venous immunoglobulin (IVIG), rapid improvement was
observed with complete recovery upon follow-up six months
later.

DISCUSSION

Our patients were confirmed as having CHIKV infection
on the basis of detection of CHIK IgM in the CSF of patients
1 and 3% and by a four-fold increase in serum CHIK HI anti-
body titer in patient 2.7 The negative result of the CSF reverse
transcription-PCR assay for CHIKV RNA for patient 3 was
not surprising given the late (twentieth day after symptom
onset) presentation of the patient® and the usual negative find-
ing of CHIKV genomic products in patients who were positive
for CHIK IgM in CSF.# All of our patients had fever, pol-
yarthralgia, and/or rash typical of CHIK infection. Patients
1 and 2 had meningoencephalitis, and patient 3 had myeloneu-
ropathy. These neurologic complications of CHIKYV infection
are infrequent; there were only two previous case reports of
encephalitis among the estimated 44,000 cases during the
1962-1964 outbreaks in Bangkok.”!° Chikungunya virus was
isolated for the first time from the brain from one of these
patients.’

Despite these uncommon findings, there has been a recent
increase in reports describing neurologic manifestations of
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CHIK infections,mainly from Reunion Island and India, where
a massive epidemic of CHIK involving millions of patients
occurred.>*81! Although this 20042009 CHIKV epidemic was
caused by a variant virus of the central/eastern African geno-
type,'>!* there has been no study to see whether this recent
CHIKYV strain is more virulent than the previous CHIKV of
Asian lineages' Island-wide surveillance in Reunion Island
identified 23 (1.4 per 1,000) adult patients with neurologic
involvement among 16,050 laboratory-confirmed cases of
CHIK infections.!” The proportion of our neurologic cases
(3 per 1,018) was slightly higher than that in Reunion Island
but indicated that this complication was relatively infre-
quent, and the increased reports of neuro-chikungunya might
be attributed to the exceptionally large number of patients
involved during these outbreaks.

Patients 1 and 2 had encephalitis, the most common form
of neuro-chikungunya.*®!16° A broad range of neurologic
manifestations has been reported for this syndrome, includ-
ing altered mental status, seizures, speech disturbances, motor
dysfunction, and sensorial disorders.*® Patient 2 had myoclonus.
Involuntary movements and extrapyramidal signs were seen
in one-fifth of patients with CHIK encephalitis in India.!1¢
However, all these encephalitic symptoms and signs were
not pathognomonic of neuro-chikungunya and have been
described in Japanese encephalitis and dengue encephalitis,
the more common encephalitides in this region.!”!

Although we could not differentiate CHIK from other
common encephalitides on neurologic grounds alone, the
presence of erythematous or maculopapular rashes, which was
found in 25-39% of patients with neuro-chikungunya®'® might
be more helpful because they are not features of Japanese
encephalitis or herpes simplex encephalitis.'” However, den-
gue encephalitis may be confused with CHIKV infection
because it can also show a rash, and concurrent outbreaks of
CHIK and dengue encephalitis have occurred.”!” However,
arthralgia was observed more frequently in CHIK than in
dengue, and leukopenia < 3,000 cells/mm? and petechial rash,
which might be associated with dengue, was uncommon in
CHIK infection.”

There have been few reports of detailed neuroimaging
findings for neuro-chikungunya.?** For patient 2, brain MRI
abnormalities were exclusively located in the subcortical white
matter, and multiple tiny hyperintense dots were observed in
T2-weighted and fluid-attenuated inversion recovery images
(Figure 2). Such findings were rather unique and were also
reported in patients with CHIK in India.*'** A pathologic
correlation with autopsy specimens suggested that these
findings were caused by the subcortical demyelination pro-
cess.”? Although such findings have been described in Nipah
virus encephalopathy, they were quite distinct from Japanese
encephalitis or herpes virus encephalitis, which affect only the
gray matter,” are patchy lesions, and are usually involve the
thalamus.*

Patient 3 had acute progressive quadriparesis and myeloneu-
ropathy confirmed by MRI and electromyography, which
showed acute sensorimotor peripheral neuropathy typical
for demyelinating disease. Two types of neuropathy in CHIK
have been described in CHIK infection.® The early-onset
type, which occurs within a few days of illness and usually with
signs and symptoms of additional encephalitis, is more severe
and shows a poor response to plasmapheresis or IVIG treat-
ment. Conversely, the late-onset type, which occurs 1-3 weeks

after fever, arthritis, and/or rash,’ is more typical of Guillain-
Barré syndrome and shows a favorable response to plasma-
pheresis/IVIG treatment.>?! Patient 3 was an example of the
latter type.

The pathogenesis of neuro-chikungunya is not well under-
stood because few autopsies with full virologic studies have
been reported.® The pathologic changes were more those of
non-specific encephalitis, and no definite viral inclusions were
seen.”?” However, direct invasion of the central nervous
system by the virus probably accounts for the encephalitic
form because neurologic manifestations arise at the acute
viremic stage of infection® and CHIKYV has been isolated from
brain’ and CSF of patients.*?! In addition, the presence of IgM
against CHIKYV in the CSF, such as that found in patient 1,
also supports the theory of neuroinvasion. Conversely, the
pathophysiology underlying the Guillain-Barré-like neuropa-
thy remains unknown. We are not aware of any report show-
ing isolation of CHIKYV from the CSF or any autopsy report
of such a patient. The late onset of neurologic manifestations
beyond the viremic phase and the response to IVIG treatment
were suggestive of the immunopathologic process rather than
direct viral invasion.

The outcomes of our patients were satisfactory except for
patient 2, who was 85 years old and had permanent neuro-
logic sequelae. Studies from India and Reunion Island have
shown that age was an independent risk factor for neurologic
complications and mortality for CHIK.*"> Because CHIK is a
threat to many countries, physicians are expected to see more
cases of neuro-chikungunya in the future. A preceding history
of fever, polyarthralgia, and/or rash in patients with neuro-
logic symptoms may be the first clues to neuro-chikungunya.
Clinical findings or neuroimaging suggestive of demyelination
process are also helpful and may lead to proper selection of
appropriate serodiagnostic tests.
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