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Two Cousins with Acute
Hemichorea after BBIBP-CorV
(Sinopharm) COVID-19 Vaccine

The recent COVID-19 pandemic has affected the world in
several ways and caused many challenges. COVID-19
vaccines have variable degrees of immunogenicity and safety.1

Here we report on two adolescents who developed hemi-
chorea after receiving BBIBP-CorV (Sinopharm), an inactivated
virus COVID-19 vaccine.

Case 1: A 13-year-old boy presented to our Movement
Disorders clinic 7 days after receiving his first dose of

BBIBP-CorV (Sinopharm) inactivated virus. He began to
experience left-sided involuntary movements. His past medi-
cal history was unremarkable, and he was otherwise
healthy. He did not experience fever, cough, sore throat, or
other symptoms. He was born full-term by vaginal delivery
to nonconsanguineous parents and did not have any pre-
and postnatal complications. His family history was
unremarkable.

On examination, the boy had large-amplitude choreic
movements affecting the right side of his body that affected
his gait (Video S1-A). He did not have chorea in the face,
abnormal tongue movements, or speech impairment.
The remainder of the examination was unremarkable.

Case 2: A paternal cousin of the first, who was an
18-years-old man, received BBIBP-CorV (Sinopharm) 1 week
after case 1 and after 7 days developed left-sided hemichorea.
His past medical history was negative, and he was also born
to nonconsanguineous parents. On examination, he had cho-
reic movements that mainly affected the left upper limb and
shoulder (Video S2) but also involved the left lower limb. His
face was not affected, and he did not have abnormal tongue
movements or speech impairment. The remainder of the
examination was normal.

Extensive laboratory investigations of the blood and cere-
brospinal fluid were carried out in both patients and were
unremarkable (Table 1).

Brain MRI (magnetic resonance imaging) of case 1 showed
multiple white matter lesions, one of them enhanced with gad-
olinium (Fig. 1). Patient 2 had few nonspecific white matter
lesions (not shown).

Both were treated with intravenous methylprednisolone
(1 g/d) for 3 days followed by oral prednisolone (50 mg/d)
and tetrabenazine (25 mg/d), which caused moderate
improvement after a 2-week follow-up (Video S1-B). At
1-month follow-up, patient 1 improved, and patient 2 still
had mild choreic movements.

This is a description of hemichorea in two adolescents after
Sinopharm vaccination, which is one of the most widely used
COVID-19 vaccines globally.

Three cases with hemichorea have been reported previ-
ously, 2 after AZD1222 vaccination and 1 after Pfizer-
BioNTech COVID-19 vaccination, but all reported patients
were in their 80s.2,3

The pathophysiology of hemichorea in these cases is not
clear, but several theories have been described for hemi-
chorea after COVID-19 vaccination. These include focal
immune-mediated endotheliopathy induced by the spike
protein2 and functional disturbance in contralateral thala-
mus, which was confirmed by single-photon emission com-
puted tomography.3

On the contrary, Decio et al reported an 11-year-old girl
who developed chorea after the human papillomavirus
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vaccine. She responded to steroids, which supported an auto-
immune mechanism as the pathophysiology.4

In addition, a 62-year-old man has been reported with
acute chorea after getting a Sars-Cov-2 infection, and the
authors concluded that inflammation may have played a role
in the development of chorea in this patient.5

Presentation of hemichorea in our patients suggests an
inflammatory mechanism, as the first patient had inflamma-
tory white matter changes on brain MRI, but the occurrence
in the two cousins may indicate the possibility of a genetic
predisposition as a factor for developing this phenomenon.

Although COVID-19 vaccines are generally safe, and neu-
rological complications are rare and self-limited, these 2 casesT

A
B
L
E
1

L
ab
or
at
or
y
in
ve
sti
ng

to
ex
clu
de

se
co
nd
ar
y
ca
us
es

L
ab

o
ra
to
ry

re
su
lt
s

In
ve
st
ig
at
io
n
s

C
as
e
1

C
as
e
2

C
SF

C
el
lc
ou

nt
,d

iff
er
en
tia
l,
pr
ot
ei
n,

gl
uc
os
e,
ol
ig
oc
lo
na
lb

an
ds
,c
ul
tu
re
,

Sa
rs
-C

ov
-2

P
C
R

0
R
B
C
,0

W
B
C
,p

ro
te
in

51
(g
/L
),

gl
uc
os
e
56

(m
g/
dL

)
O
th
er
w
ise

ne
ga
tiv

e

3
R
B
C
,4

W
B
C
,p

ro
te
in

34
(g
/L
),
gl
uc
os
e
64

(m
g/
dL

)
O
th
er
w
ise

ne
ga
tiv

e

A
ut
oi
m
m
un

e
en
ce
ph

al
iti
s/
pa
ra
ne
op

la
st
ic

(s
er
um

an
d
C
SF

)
A
nt
i-
N
M
D
A
R
,a
nt
i-
C
A
SP

R
2,

an
ti-
LG

I-
1,

an
ti-
G
A
B
A
-B

,a
nt
i-
D
PP

X
,

an
ti-
V
G
C
C
,a
nt
i-
Y
o,

A
N
N
A
-1
,A

N
N
A
-2
,a
m
ph

ip
hy
sin

an
tib

od
ie
s,

an
ti-
M
a2
,a
nt
i-
A
M
PA

R
,a
nt
i-
G
A
D

N
eg
at
iv
e

N
eg
at
iv
e

V
as
cu
lit
is/
au
to
im

m
un

e
(s
er
um

)
A
N
A
s,
E
N
A
s,
A
N
C
A
s,
an
ti-
R
Fs
,a
nt
i-
C
C
Ps
,d

sD
N
A
s,
C
3,

C
4,

cr
yo
gl
ob

ul
in
s,
an
tic
ar
di
ol
ip
in

an
tib

od
y
(I
gM

an
d
Ig
G
),
lu
pu

s
an
tic
oa
gu
la
nt
,B

2
gl
yc
op

ro
te
in

an
tib

od
y,

PL
P

N
eg
at
iv
e

N
eg
at
iv
e

R
ou

tin
e
la
b
te
st
s

Fu
ll
bl
oo

d
co
un

t,
el
ec
tr
ol
yt
es
,c
al
ci
um

,m
ag
ne
siu

m
,s
od

iu
m
,p

ot
as
siu

m
,

ph
os
ph

at
e,
liv
er

fu
nc
tio

n
te
st
s,
IN

R
,s
er
um

gl
uc
os
e,
H
B
A
1c
,C

R
P,

E
SR

,T
SH

,T
4,

B
U
N
,c
re
at
in
in
e,
cu
pp
er
,c
er
ul
op

la
sm

in

A
ll
in

no
rm

al
ra
ng
es

(B
S:

10
1)

A
ll
in

no
rm

al
ra
ng
es

(B
S:

11
1)

A
bb
re
vi
at
io
ns
:
C
SF
,
ce
re
br
os
pi
na
l
fl
ui
d;

PC
R
,
po
ly
m
er
as
e
ch
ai
n
re
ac
tio

n;
N
M
D
A
R
,
N
-m

et
hy
l-
D
-a
sp
ar
ta
te

re
ce
pt
or
;
V
G
C
C
,
vo
lta
ge
-g
at
ed

ca
lc
iu
m

ch
an
ne
l
an
tib

od
y;

A
N
A
,
an
tin

uc
le
ar

an
tib

od
y;

A
M
PA

R
,
A
M
PA

re
ce
pt
or
;
G
A
D
,
gl
ut
am

ic
ac
id

de
ca
rb
ox
yl
as
e;

E
N
A
,
ex
tr
ac
ta
bl
e
nu

cl
ea
r
an
tig
en

an
tib

od
y;

A
N
C
A
,
an
ti-
ne
ut
ro
ph
il
cy
to
pl
as
m
ic
an
tib

od
y;

an
ti-
R
F,

rh
eu
m
at
oi
d
fa
ct
or

an
tib

od
y;

an
ti-
C
C
P,

cy
cl
ic
-c
itr
ul
lin
at
ed

pe
pt
id
e
an
tib

od
y;

ds
D
N
A
,
do
ub
le
-s
tr
an
de
d
D
N
A

an
tib

od
y;

C
3,
C
4,

co
m
pl
em

en
t;
IN

R
,i
nt
er
na
tio

na
ln

or
m
al
iz
ed

ra
tio

;H
B
A
1c
,g
ly
co
sy
la
te
d
he
m
og
lo
bi
n;

C
R
P,

C
-r
ea
ct
iv
e
pr
ot
ei
n;

E
SR

,e
ry
th
ro
cy
te
se
di
m
en
ta
tio

n
ra
te
;T

SH
,t
hy
ro
id
-s
tim

ul
at
in
g
ho

rm
on

e;
B
U
N
,b

lo
od

ur
ea

ni
tr
og
en
.

FIG. 1. Sagittal fluid-attenuated inversion recovery magnetic resonance
imaging (FLAIR MRI) imaging (top image) shows multiple white matter
lesions, and axial T1 with gadolinium (bottom image) demonstrates a
juxtacortical gadolinium-enhancing lesion. [Color figure can be viewed
at wileyonlinelibrary.com]
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suggest that movement disorders can be a complication of
vaccines.
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Effect of Public Interest in
Magnetic Resonance

Imaging–Guided Focused
Ultrasound on Enrolment for Deep

Brain Stimulation

Deep brain stimulation (DBS) of the ventromedial nucleus
of the thalamus (VIM) is an established treatment for
medication-refractory essential tremor (ET), approved more
than two decades ago.1 More recently, magnetic resonance

imaging–guided focused ultrasound (MRgFUS)-thalamotomy
has been used to effectively treat ET.2 In MRgFUS, more than
a thousand transducers focus ultrasound into the deep brain,
thus creating a thermoablation without craniotomy.3

MRgFUS adoption is rapidly expanding and so is the list of
approved and experimental indications, including tremor-
dominant Parkinson’s disease.3

Not surprisingly, there has been significant public interest
in MRgFUS given its less invasive approach, further fueled by
increasing numbers of mainstream media articles recently.4,5

Precisely since MRgFUS adoption in Toronto in 2013, we
noted a significant increase in the number of patients referred
to our movement disorders center for tremor management.
Thus, we decided to focus on the referral pattern of tremor
patients during the years 2014 to 2018 to have enough time
to record the final decision. We gathered information on
176 patients referred for tremor management: 123 ET,
32 Parkinson’s disease (including 4 with “antecedent ET”),
10 dystonic tremor, and 9 other tremor syndromes (6 multiple
sclerosis, 2 orthostatic, and 1 neuropathic tremor); 2 patients
were rediagnosed with functional tremor. We observed a sig-
nificant increase in referrals compared with the years immedi-
ately before (Fig. 1A). Although only 3% of patients were
referred by physicians for MRgFUS and 65% for surgical
management in general (Fig. 1B), most patients referred for
surgery were interested specifically in MRgFUS, perceived as
a nonsurgical and safer option. Notably, no patients referred
for FUS (and very few patients referred for general surgical
approach) specifically knew about DBS, perceived as an
experimental procedure by many. Although self-reported
interest in FUS was high and brought patients to our center,
most (53%) were optimally controlled with medication, 30%
received VIM DBS, and only 9% eventually received
MRgFUS (Fig. 1C). The decision between DBS or MRgFUS
was individualized based on our internal decisional process,
developed in the absence of head-to-head studies.6 In brief,
DBS was preferred in younger patients, most likely needing
long-term adjustments of the stimulation settings, whereas
older patients were more often treated with MRgFUS given its
minimally invasive nature. A limitation in our observation is
the inherent bias derived by the fact that our center is one of
the few in Canada to provide MRgFUS and is even more
unique in providing it not only for ET.

In conclusion, the public interest on MRgFUS led to an
increase of referrals for tremor management that eventually
resulted in more patients receiving DBS. Interestingly, although
the vast majority of patients were referred by neurologists and
were all on some antitremor drug, medications changes achieved
more successful clinical response for most patients, although
they may still require surgery in the future. Most often this
involved the adoption of one or more first-line anti-ET drugs.
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