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Purpose: To investigate the clinical characteristics of patients clinically diagnosed with anti-GQ1b antibody syndrome.
Methods: From November 2005 to July 2019, we retrospectively reviewed the medical records of 52 patients diagnosed with
Miller-Fisher syndrome, Bickerstaff brainstem encephalitis or anti-GQ1b antibody syndrome. Symptom including acute oph-
thalmoplegia, ataxia, hyporeflexia and other neurologic features were reviewed. Laboratory results including cerebrospinal fluid
(CSF) analysis and anti-ganglioside antibodies were also analyzed.

Results: Among 52 patients, 40 were diagnosed with classic Miller-Fisher syndrome, 3 patients were Guillain-Barré syndrome
with ophthalmoparesis, 1 patient was acute ophthalmoparesis without ataxia, 2 patients were acute ataxic neuropathy, and 6 pa-
tients were diagnosis with Bickerstaff brainstem encephalitis. Thirty five patients were male (67.3%), the mean age of onset was
39.3 £ 16.7 years, and average follow-up duration was 9.6 + 15.9 months. Forty-four patients (84.6%) showed preceding in-
fection, and upper respiratory infection was more common than gastrointestinal infection. Forty-nine patients (94.2%) showed
ophthalmoplegia, 48 patients (92.3%) showed ataxia and hyporeflexia was presented in 43/51 patients (84.3%). Other than clas-
sic symptoms, dysarthria (21/52, 40.4%), dizziness (27/52, 51.9%), and paresthesia (23/52, 44.2%) was observed. Among 48
patients who underwent CSF analysis, 11 patients (22.9%) showed albumino-cytologic dissociation. Only 12 patients (23.1%)
had positive anti-ganglioside antibodies.

Conclusions: Anti-GQ1b antibody syndrome is not easy to differentiate from other diseases, careful physical examination and
history taking is necessary to make correct diagnosis. The recognition of accompanying symptoms and signs could facilitate ear-
ly and exact diagnosis of anti-GQ1b antibody syndrome.
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Table 1. Differential diagnosis of a patient with anti-GQ1b antibody syndrome

Extraocular Lid Anti-sanelioside
Disease motility abnormality Ataxia Areflexia Other abnormality gans
. . antibody
abnormality (ptosis)
Miller-Fisher syndrome Yes May be Yes Yes Facial weakness >90%
present
Guillain-Barré Yes May be May be May be present Flaccid paralysis” Up to 83% with
syndrome with present present Bulbar weakness ophthalmoplegia
ophthalmoparesis Sensory loss
Acute ophthalmoplegia Yes May be Yes No No 100% (required for
without ataxia present diagnosis)
Acute ataxic neuropathy No No Yes Yes No More often GD1b
Bickerstaff brainstem Yes May be Yes Sometimes, Pyramidal weakness Up to 68%
encephalitis present hyper-reflexia or Altered level of
normoactive consciousness.

* .
Key features to diagnose.
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A9 Aoleloitk 7 GQIb FASTRoIA Aaol= 7 ELISA)O.R oJ3 Skl A£elaakel74(SCL, Yongin,
ARl 255 Folstgon, =2ulH] EA|, Yot Korea) £-& u]=t Mayo clinic (Rochester, MN, USA)o] 9]
uHH], FESkE, ez, ANAL As), el A& 7S 2|e]o] AlfE|glom, Ui gxte] A5 Foltfstal o}
= AT B3 Y AF, A 3 S0 e st AATz GAIE 2l AAPE A=A SANH
THA] 717, TR HAl AR o, HH g AL 9l o A & Chi-square, Fisher exact test7} AMG-¥|Q13L SAZ=1
ZEY QA E AE v BEASIH oW, 3F GQlb A =% 22 STATA software 16.1 (StataCorp LLC, College Station,
o AES A5 Z7te] SAS 2T Y W8S TX, USAYE olgHch
2

Table 2. Clinical characteristics of anti-GQ1b antibody syndrome according to its subtype

Acute

Miller-Fisher GBS with . Acute ataxic Bickerstaff brainstem
. ophthalmoparesis ..
syndrome ophthalmoparesis . . neuropathy encephalitis
without ataxia
(n=40) (n=3) (n=2) (n=6)
(n=1)
Male:female (male ratio) 27:13 (67.5) 2:1 (66.7) 0:1 (0) 1:1 (50.0) 5:1(83.3)
Onset age (years) 39.5+17.6 39.9+£227 47.3 43.9+233 347 £ 84
Previous infections URI: 22 (55.0) URI: 2 (66.7) 0 URI: 1 (50.0) URI: 3 (50.0)
GI: 12 (30.0) GL: 1 (33.3) GL:2(33.3)
Combined: 2 (5.0) Combined: 1 (16.7)
Interval between infections 12.9 + 15.1 (2-90) 7.3 +£6.1(2-14) Not avaiable 10.0 7.5+3.9(3-14)
and onset date (days)
Ataxia 37 (92.5) 3 (100) 0 2 (100) 6 (100)
Hyporeflexia 34 (85.0) 3 (100) 0 2 (100) 4(66.7)
Ptosis 17 (42.5) 1(33.3) 1(100) 0 3 (50.0)
Pupil involvement 7(17.5) 0 1 (100) 0 2 (33.3)
Diplopia 38 (95.0) 3 (100) 1 (100) 0 5(83.3)
Ophthalmoparesis (n) Unilateral = 17 Unilateral =2 Bilateral = 1 None =2 None =1
Bilateral = 23" Bilateral = 1 Unilateral =3
Bilateral =2
Complete of incomplete Complete = 10 Complete =3 Complete = 1 Complete =0 Complete = 1
ophthalmoplegia (n) Incomplete = 30 Incomplete = 0 Incomplete = 0 Incomplete = 4
Dysarthria 13 (32.5) 2 (66.7) 0 1(50.0) 5(83.3)
Paresthesia 18 (45.0) 1(33.3) 0 2 (100) 2(33.3)
Dizziness 21 (52.5) 1(33.3) 1(100) 1(50.0) 3 (50.0)
Ventilator care 0 3 (100) 0 0 2(33.0)
Albuminocytologic 7/38 (18.4) 1/2 (50.0) Not done 1/2 (50.0) 2/6 (33.3)
dissociation
Anti-ganglioside Ab 7 (17.5) 1(33.3) 1 (100) 0 3(50.0)
(anti GQ1bIgG = 8/12,  (Anti GQ1b IgG = 4) (Anti GQIb (Anti GQIb IgG = 3)
66.7%) IgG=1)
MRI enhancement on 6/37 (16.2) 0/3 0 0/2 1/5(20.0)

cranial nerve

Values are presented as mean + standard deviation (range) or number (%).

GBS = Guillain-Barré syndrome; URI = upper respiratory infection; GI = gastrointestinal infection; Ab = antibody; IgG = immunoglobulin
G; MRI = magnetic resonance imaging.

"Among 40 patients with Miller-Fisher syndrome, extraocular motility examination showed almost full version and duction in 5 patients.
Only small angle of esodeviation (n = 4) or small degree of vertical deviation (n = 1) was noted in these patients.
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Figure 1. External photographs of 32-year-old female with Bickerstaff brainstem encephalitis. This 36-weeks pregnant female pre-
sented to the emergency department with paresthesia, ataxia, weakness of extremities, and dysarthria. Her mental status was drow-
sy, and hyperreflexia was noted in deep tendon reflex. Complete ophthalmoplegia, bilateral ptosis and mydriasis were also noted.
Intubation was done, and emergent cesarean section was completed. Brain magnetic resonance imaging was normal, and GQ1b anti-
body was negative. (A) External ophthalmoplegia was noted in all direction gaze (photograph shown in left gaze) at initial
presentation. (B) The ophthalmoplegia was completely resolved at 6 months after onset.
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Figure 2. External photograph of 24-year-old male who presented with ptosis, diplopia and dysarthria. The patients presented to the
emergency department after suffering 1 day of multiple symptoms, including ptosis, double vision, slurred speech and difficulty with
his coordination. He had history of severe diarrhea lasted for 5 days, and the symptom had stopped 3 days previously. He was alerted
and fully oriented. (A-C) There was weakness with medial, up, and down gaze on the right eye. The pupil in the right eye was
mid-dilated, and magnetic resonance imaging with angiography showed normal. Strength was 5/5 throughout. GQ1b IgG and GT1a
IgG was positive, suggestive of Miller-Fisher syndrome. (D) He was completely recovered after 2 months.

107



—det & ZHMEHRSSX] 20208 H 19 H H4F

R A5 EF S35 o] MES3 A8l A
¥ 71400] opd & 3t

] gholet 4= Qlk? AR R & AT M=
A58 BglA HAE S 2YF7HE el HlEo] H]
ALEEZ HEZ|HA 20%2 7P =4aL, MFSof|A]
162%= 1 FE wsit}h Z, ujAAg T W&
= YA A 2, T Vd 5 RS Ae %%8}

UL o 4 gtk E3E GBSolAE FE GDla,
GD1b, GM1 &H|7} o] Tlo] Qloka e A] gl oL} oF
9-10%2] GBS 3HA}ollA] 3 GTla%}t 3 GQIb 4|7} 984
= UEhH o fAbEolA S|, QhHupE]7)
S AR mebd, 347379 2AEA F o
o] W Hhgo] F= dojupvpol et F8 FAo
%‘E‘rél &, YHEE Sfote shte] de AdEY

%%%ﬁﬂ%—'%%hms§4Q9W6ﬂ%ﬂHf%
GQIb A7k Aoz vpehta b gzl A 7]
o] A&HA| kot MFS Athol| & GQIb A7} WIzt= e}
Sol=7h w2 WA A2 F7} Wolgit). HlA
SE|E HE7]Holl A = 60% ofdollA & GQlb A7
AE|HA MFSe 37 3 GQIb FAZT Lo R HHyE 1
QAL A 2 A A 621 F 12 F, 194%9)
Ao A & T eAlE FA7E o= SIE I
&2 AFollAE & A s FAll iRt HAE 4R
SERpof| A A AIRE - 2-35 A AR oA AlREQLL
ﬂ#ﬁﬂEH&ﬁﬂﬁ%QPGUPﬂGQwﬁﬁﬂ“H%ﬂ
FFe 7Fe AeE AAHh 3 479 sRpoA=
Sobtfetal et AAHE FAE Koy A9E &
T2 A= AR A T F2E A, AR S
o] ELISA9] 2415 LrEhfA Rk

1=
ALY A £ES 29 4 9l WAL

o AR @A, AFARNA 4 A
247} 1gG 9 IgM type O 87HK] g 2o A= 3
(GM1, GM2, GDla, GD1b, GD3, GTla, GT1b, GQ1b)2}
AR Fagh Hg Ao s AAET glon], B o
QA 3 GQIb 9ol AFeleAE P AEH 4
2= 3} GTla, & GDIb, 3 GMI 5°| 3t} GQlb 73ZY
SAEG GTla 432 oA EE 12402 A2 §ASIY]
FEel oA B Wk ek WAl B e Euilel o
QlThiL Lelolan 5 utu] S Fuk MFSo]
o WER AR £3, 9 GTla 37} 2418 1
bEs) BuEe Axstolof gk
sh, B Qloln] ek QA BHom 27H9) 7)elA
Aoz MztET) 31 3 72
A= &3] AAte] zhEsk Bobd Ho] Aol ad

kool

e 2 rf.l Fl°1' o:

OHI

=

ul

I
rr
1|

r \(
o &
P
o [
)
%
pau)
©

= 2
M Awak ”40] o f|X) A Fste] AAQl wtgn}
Hlo] JES BASHA Ltk 9 As] B4 AR

flol 2318 el A< sptolis gkl whel,
3} 5 A3 Y F B2 38 o] Hx) ol

=50 FE oFAS _L]_OPO].7] 0161%1:}

% GQlb BAETE 1 HEA B4 34
SEYONE F AR W) AFAL 1, F GQIb F
AZF2E ZUT FFTTYZ, 39 A0k, A
¥ AEUA HUEE BEURAFES 5 gl
s, o aZ, X, ok, ST 59 B4
FH oz elste] ABkG AT & & 98-S AT
S Sich FF o B A7 diA 48 oz Y
o B, A W A=, YR, AR FUE st
LAt 9ag Aoz gz

REFERENCES

1) Collier J. Peripheral Neuritis. The Morrison Lectures, 1932, Delivered
before the Royal College of Physicians of Edinburgh, May 1932.
Edinb Med J 1932;39:601-18.

2) Fisher M. An unusual variant of acute idiopathic polyneuritis
(syndrome of ophthalmoplegia, ataxia and areflexia). N Engl
J Med 1956;255:57-65.

3) Bickerstaff ER, Cloake PCP. Mesencephalitis and rhombencephalitis.
Br Med J 1951;2:77-81.

4) Odaka M, Yuki N, Hirata K. Anti-GQ1b IgG antibody syndrome:
clinical and immunological range. J Neurol Neurosurg Psychiatry
2001;70:50-5.

5) Bickerstaff ER. Brain-stem encephalitis; further observations on a
grave syndrome with benign prognosis. Br Med J 1957;1:1384-7.

6) Wakerley BR, Uncini A, Yuki N, the GBS Classification Group.
Guillain-Barré and Miller Fisher syndromes--new diagnostic
classification. Nat Rev Neurol 2014;10:537-44.

7) Ito M, Matsuno K, Sakumoto Y, et al. Ataxic Guillain-Barré syn-
drome and acute sensory ataxic neuropathy form a continuous
spectrum. J Neurol Neurosurg Psychiatry 2011;82:294-9.

8) Saito K, Shimizu F, Koga M, et al. Blood-brain barrier destruction
determines Fisher/Bickerstaff clinical phenotypes: an in vitro
study. J Neurol Neurosurg Psychiatry 2013;84:756-65.

9) Faraci FM, Choi J, Baumbach GL, et al. Microcirculation of the
area postrema. Permeability and vascular responses. Circ Res
1989;65:417-25.

10) Inoue A, Koh C, Iwahashi T. Detection of serum anticerebellar an-
tibodies in patients with Miller Fisher syndrome. Eur Neurol 1999;



42:230-4.

11) Kim YK, Kim JS, Jeong SH, et al. Cerebral glucose metabolism in
Fisher syndrome. J Neurol Neurosurg Psychiatry 2009;80:512-7.

12) Ito M, Kuwabara S, Odaka M, et al. Bickerstaff's brainstem ence-
phalitis and Fisher syndrome form a continuous spectrum: clinical
analysis of 581 cases. J Neurol 2008;255:674-82.

13) Koga M, Yoshino H, Morimatsu M, Yuki N. Anti-GTla IgG in
Guillain-Barré syndrome. J Neurol Neurosurg Psychiatry 2002;72:
767-71.

14) Lo YL. Clinical and immunological spectrum of the Miller Fisher
syndrome. Muscle Nerve 2007;36:615-27.

1 g GQib XS

E_

o

15) Suzuki T, Chiba A, Kusunoki S, et al. Anti-GQ1b ganglioside anti-
body and ophthalmoplegia of undetermined cause. Br J Ophthalmol
1998;82:916-8.

16) Chiba A, Kusunoki S, Shimizu T, Kanazawa I. Serum IgG antibody
to ganglioside GQ1b is a possible marker of Miller Fisher syndrome.
Ann Neurol 1992;31:677-9.

17) Koo DL, Park GH, Kim HT, et al. Acute monocular ophthalmoplegia
associated with anti-GQ1b IgG antibody. J Korean Neurol Assoc
2004;22:663-5.

18) Nagashima T, Koga M, Odaka M, et al. Clinical correlates of serum
anti-GT1a IgG antibodies. J Neurol Sci 2004;219:139-45.

109



