RESEARCH LETTER

Basal Ganglia Disease Mimicking Acute
Encephalitis SyndromeAmong I nfants of
BodoTribe, Assam

We conducted a review of hospital records of infants with acute
encephalitis syndrome with bilateral symmetrical basal ganglia
infarcts, between 2011-2015, at a single center in Assam.
Thiamine (as part of multivitamin injection) was used in the
treatment of 23 infants and not used in 27; Only 1 (3.7%) infant
died in the former group and 20 infants (86.9%) died in the latter
[RR (95% CI) 0.04 (0.006,0.29); P<0.001). Two infants on follow-
up had normal development, both in the thiamine group. The study
suggests the possibility of subclinical thiamine deficiency,
mitochondrial diseases, or SLC19A3 gene mutation in this
population.

Keywords: Outcome, Thiamine, Vitamin-responsive.
Published online: September 22, 2021; PIl: S097475591600368

Bilateral symmetrical basal gangliainfarctswere observed among
infants, who presented with features of acute encephalitis
syndrome. Authors believe that patients had good response to
multivitamin containing thiamine, and sharetheir experience.

Anaudit of medical recordsof children admitted between 2011
and 2015 with a diagnosis of acute encephalitis syndrome with
bilateral basal gangliainfarct was conducted at a secondary-level
hospital in Tezpur, Assam. Fifty infantshad bilateral basal ganglia
infarct. Depending on the exposureto multivitamins (thiamine) 27
infantsweregrouped inthe non-exposure group (September, 2011
toApril, 2014), and 23 infantsin the exposure group (May, 2014 to
Sepember, 2015). As thiamine was not separately available, an
intravenous multivitamin injection with thiamine was given as a
once-a-day infusion during the hospital stay. The congtituent was
vitamin B1 (thiamine) 100 mg, niacin 100 mg, vitamin B12 1000
meg, vitamin B2 (riboflavin) 5 mg, vitamin B6 (pyridoxine) 100 mg,
d-panthenone50mgin3mL.

The mean (SD) age at presentation was 6.7 (2.7) months.
Common presenting symptomsincluded sei zures (100%), lethargy
(90%), fever (70%), and feeding difficulties (76%). Therewas a
precedingillnesslikefever, lower respiratory tract infection, or acute
diarrhea disease in 38 (76%) infants (Table I). Laboratory
parametersand CSF analysi swereunremarkable. Serumlactatewas
1.95 mmol/L (hormal 0.7-2.1 mmol/L) done for 4 infants in the
exposuregroup. C-reactive protein (CRP) wasfound to be 3.24 mg/
L (norma 0-10 mg/L) done for 5 infants in the exposure group.
Japanese encephalitis virus JEV-specific IgM in CSF by IgM-
capture ELISA wasdonefor four infants, scrub typhus 1gM rapid
for six infants, malaria parasite antigen rapid for 20 infants, and
automated blood cultureand sensitivity for 10infants, which were
all negative. Web Fig. 1 showsthe CT brain of theinfantsshowing
bilaterd symmetrical infarctsinvolving the caudate, putamen, globus
pallidus, and medial thalamus.
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For analysisof outcome, inadditiontotheinfantswho died, a
moribund childleaving against medical advicewasalsolabelled as
death. Therewere 16 (n=27) moribund leave against medicd advice
infants in the non-exposure group, and 1 (n=23) in the exposure
group. Intheexposuregroup, 1 (3.7%) infant died, and inthe non-
exposuregroup 20 infants(86.9%) died [RR (95% Cl) 0.04 (0.006-
0.29); P<0.001)]. Theinfantsin the exposure group had 96% less
risk of death, compared with the non-exposure group. Therewere
subsequent outpatient follow-up datafor 7 patientsavailableinthe
exposuregroup and nonein the non-exposure group. Among them,
twoinfantshad normal development, andal othershad neurologica
sequelae. Among theinfantswith neurol ogical sequelae, twoinfants
were ableto walk with support.

Acuteencephditissyndrome (AES) isapublic health problem
in India, characterized by acute onset of fever, change in mental
statuswith new-onset seizures[1]. Thiamineissuccessfully usedin
the treatment of many neurological conditionswith basal ganglia
involvement likeinfantileLeigh-like S.C19A3 genedefect, THTR2
deficiency, biotinthiamineresponsivebasa gangliadisease[2]. Basd

Table | Characteristics of Children of Bodo Tribe With
Acute Encephalitis Syndromein Assam, 2011-2015 (N=50)

Non-exposure Exposure
group (n=23) group (n=27)
Age(mo)2 6.8(2.9) 6.6(2.8)
Malesex 13(56.5) 12 (44.4)
Weight for age (z-score<-2) 6(26.1) 11(40.7)
Bodotribe 21(91.3) 25(92.6)
Other tribes 2(8.7) 2(7.9)
Chief complaints
Fever 15(65.2) 21(77.8)
Cough/coryza/breathing difficulty 8 (34.8) 16 (59.3)
L oose stool/vomiting 3(13.0) 3(11.1)
Neurological complaints
Seizures 23(100.0) 27(100.0)
Lethargy 20(87.0) 25(92.6)
Feeding difficulties 16 (69.6) 22(81.5)
Associated IlIness
Respiratory tract Infection 8(34.8) 14(51.9)
Acute gastro enteritis 3(13.0) 3(11.1)
Management
Antibiotics 21(91.3) 23(85.2)
Acyclovir 2(8.7) 0(0.0)
Antipyretics 15(65.2) 19(70.4)
Intubated 4(17.4) 4(14.8)
Antiseizure medication
One (Phenytoin) 6(26.1) 13(48.1)
Morethan one 17(73.9) 14(51.9)

Data presented in no. (%) or 2mean (SD). All P>0.05.
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ganglia being rich in mitochondria are prone to hypoxia, toxic
poisoning, and metabolic, and mitochondria diseases[3]. Thiamine
serves as a cofactor for numerous enzymes, predominantly with
mitochon-dria localization. Moreover, the brain is extremely
vulnerable to thiamine deficiency due to its dependence on
mitochondrial ATPproduction [3,4]. Furthermore, S .C19A3 gene
mutationisimplicated in the deterioration of thiaminetransportin
neurons via thiamine transporter-2. Depending on the age of the
patients, this gene mutation has different clinical pictures. During
neonatal period, it presents as Leigh-syndrome-like phenotype,
characterized by acute encephal opathy andlactic acidosis. During
theearly infancy period, presentsasasevere disease characterized
by epileptic spasms, and bilateral thalamic and basal ganglialesions
[2]. The study suggests the possibility of subclinica thiamine
deficiency, mitochondrial diseases, or . C19A3 genemutationin
this population.

The present study has a few limitations as it is a single
ingtitution experience and aretrospective audit, and hasinadequate
follow up. Moreover, those who were moribund and left against
medical advicewerealso considered to havedied, in additionto 4
deaths that occurred in the non-exposure group and none in the
exposuregroup. Magnetic resonanceimaging of brainand extensive
metabolic and genetic work up were not performed in the present
study. Despite these limitations, our study showed that,
multivitamin (thiamine) supplementation may be associated with
less risk of death in this group of infants. It raises an important
question regarding the status of thiaminedeficiency inthe affected
population. Thestudy providesavenuefor futureresearchtoexplore
the possible cause of thiamineresponsivenessin acute encephalitis
syndrome in the Bodo tribal community of Assam. We fed that
multivitamin (thiamine) supplementation could beconsideredinthe
management protocol ininfantswith AES and symmetrical basal
gangliainvolvement.
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Web Fig. 1 CT Brain showing bilateral basal gangliainfarcts.
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