Journal of Neurology (2019) 266:476-479
https://doi.org/10.1007/s00415-018-9161-8

ORIGINAL COMMUNICATION

@ CrossMark

Characteristics of single ocular motor nerve palsy associated with anti-
GQ1b antibody

Kwang-Dong Choi' - Seo Young Choi - Jae-Hwan Choi? - Seong Hi Kim3 - Seong-Han Lee* - Seong-Hae Jeong” -
Hyo-Jung Kim®’ . Jeong-Yoon Choi’® - Ji-Soo Kim’#

Received: 28 September 2018 / Revised: 10 December 2018 / Accepted: 13 December 2018 / Published online: 17 December 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract

To define the prevalence and characteristics of single ocular motor nerve palsy (OMNP) associated with positive serum
anti-GQ1b antibody. We performed a prospective multicenter study that recruited 82 patients with single OMNP without
identifiable causes from the history and neuroimaging in six neurology clinics of university hospitals. We measured serum
anti-GQ1b antibody in all participants. Twelve patients with multiple OMNP and 30 with identifiable causes served as the
controls. Overall, the prevalence of anti-GQ1b antibody syndrome was 10% (8/82) in patients with single OMNP and 6%
(5/78) in those with single OMNP in isolation. None of the 14 patients with OMNP with identifiable causes showed posi-
tive serum anti-GQ1b antibody. The prevalence of anti-GQ1b antibody syndrome was much higher in patients with multi-
ple OMNP than in those with single OMNP (50% vs. 10%, p <0.01). Patients with single OMNP and positive anti-GQ1b
antibody are younger (42+ 16 vs. 58 + 15, p <0.05) and had a significantly higher frequency of preceding infection (75 vs.
19%, p <0.05) and other neurological signs (38 vs. 1%, p <0.05) than those with negative antibody. Eight patients with
single OMNP and positive serum anti-GQ1b antibody involved the abducens (n =6), trochlear (n= 1), or oculomotor nerve
(n=1). Single OMNP accompanying other neurological signs and multiple OMNP are more likely to be associated with
anti-GQ1b antibody. Anti-GQ1b antibody syndrome should be considered even in patients with single OMNP, especially
when antecedent infection was associated in younger patients.

Keywords Acquired ocular motor nerve palsy - Isolated ocular motor nerve palsy - Anti-GQ1b antibody - Anti-ganglioside
antibody - Fisher syndrome

P4 Ji-Soo Kim 3 Department of Neurology, Chungnam National University
jisookim@snu.ac.kr School of Medicine, Daejeon, South Korea

Department of Neurology, Biomedical Research Institute, Department of Neurology, Dizziness Center, Seoul National

Pusan National University Hospital, Pusan National
University School of Medicine, Busan, South Korea

Department of Neurology, Biomedical Research Institute,
Pusan National University Yangsan Hospital, Pusan National
University School of Medicine, Busan, South Korea

Department of Neurology, Kyungpook National University
School of Medicine, Daegu, South Korea

Department of Neurology, Chonnam National University
Medical School, Chonnam National University Hospital,
Gwangju, South Korea

@ Springer

University Bundang Hospital, Seongnam, South Korea

Research Administration Team, Seoul National University
Bundang Hospital, Seongnam, South Korea

Department of Neurology, Seoul National University
College of Medicine, Seoul National University Bundang
Hospital, 300 Gumi-dong, Bundang-gu, Seongnam,
Gyeonggi 463-707, South Korea


http://orcid.org/0000-0002-1508-2024
http://crossmark.crossref.org/dialog/?doi=10.1007/s00415-018-9161-8&domain=pdf

Journal of Neurology (2019) 266:476-479

477

Introduction

Anti-GQ1b antibody has been found in Guillain—Barre’
syndrome with ophthalmoplegia, Fisher syndrome (FS),
and Bickerstaff brainstem encephalitis (BBE) [1-4].
Recently, acute ophthalmoplegia without ataxia (AO) was
added to the clinical spectrum of anti-GQ1b antibody syn-
drome [5-7]. The ophthalmoplegia in FS and AO is usu-
ally bilateral and symmetric [1], but may be isolated and
unilateral [5]. In these instances, the ophthalmoplegia may
mimic single ocular motor nerve palsy (OMNP), which
would necessitate pursuit of other etiologies and remain
idiopathic without measurement of serum anti-GQ1b anti-
body. Previous reports on single OMNP associated with
anti-GQ1b antibody have been mostly limited to anecdotal
case reports [8—11], and few studies have systematically
investigated the prevalence and clinical features of anti-
GQI1b antibody syndrome presenting single OMNP.

This study aimed to determine the prevalence and char-
acteristics of single OMNP associated with anti-GQ1b
antibody by adopting a prospective multi-center design.

Subjects and methods

We performed a prospective multicenter study that had
recruited 82 patients with a single OMNP without identifi-
able causes in six neurology clinics of university hospitals
in Korea between September 2015 and February 2016.
The inclusion criteria were (1) acquired binocular diplo-
pia within 14 days of onset, (2) diplopia due to a single
OMNP, and (3) no alternative causes on MRIs and clinical
and laboratory tests. We excluded the patients with a prior
history of strabismus, preceding head trauma, orbital dis-
eases, diplopia due to extraocular muscle, neuromuscular
junction, nuclear or supranuclear disorders, inability to
undergo MRIs, and incomplete data.

For comparison, we additionally recruited 30 patients
with acquired OMNP due to known causes, and 12 with
multiple OMNP including four with a clinical diagnosis
of FS. The known causes included Tolosa—Hunt syndrome
(n=14), head trauma (n=3), tumor (n=4), cerebral
infarction (n=3), myasthenia gravis (n=2), carotid cav-
ernous fistula (n=2), and sarcoidosis (n=2).

The serum was obtained from all participants within
2 weeks from the symptom onset and before any treatment.
The serum was analyzed for the presence of IgM/IgG
antibodies against GQ1b with the GanglioCombi ELISA
(BUHLMANN Laboratories, Switzerland). The serum was
considered positive for anti-GQ1b Ab when the antibody
titer was above 50% of the reference value.

Patients with anti-GQ1b antibody-associated single
OMNP received medical treatments or were followed up
without a specific treatment. All the patients were followed
up at least for 1 year, and the outcome was considered
resolved when both the tropia and diplopia disappeared.

We compared the clinical characteristics and the preva-
lence of anti-GQ1b antibody syndrome using Fisher’s exact
and Mann—Whitney U tests between the patients with single
and multiple OMNPs, patients with positive and negative
serum anti-GQ1b antibody in single OMNP, and among the
patients with a single OMNP involving each ocular motor
nerve. We performed statistical analyses using SPSS (ver-
sion 18.0, Chicago, IL, USA) and p <0.05 was considered
significant.

This study followed the tenets of Declaration of Helsinki
and was approved by the Institutional Review Boards of
Pusan National University Hospital (1605-001-041).

Results

Eighty-two patients with single OMNP included 56 men
(68%) with the age range from 15 to 81 years (mean
57.7+15.6). Of them, 78 patients (95%) had single OMNP
in isolation while the remaining 4 (5%) showed other neu-
rological signs that included ataxia (n=3), areflexia (n=3),
or dysarthria (n=1).

We found positive serum anti-GQ1b antibody in 8 (10%)
of the 82 patients with single OMNP and in 5 (6%) of the
78 patients with isolated single OMNP (Tables 1, 2). In
contrast, none of the 30 patients with identifiable causes
of OMNP showed positive serum anti-GQ1b antibody. The
prevalence of anti-GQ1b antibody syndrome in multiple
OMNP was higher than in single OMNP (50% vs. 10%,
p<0.01).

Table1 Prevalence of anti-GQI1b antibody syndrome in acquired
OMNP

Acquired OMNP Anti-GQ1b anti-
body syndrome,
n (%)
Single OMNP (n=82) 8 (10)
With neurological signs (n=4) 3(75)
Isolated (n="78) 5(6)
I (n=16) 0(0)
IV (n=20) 1(5)
VI (n=42) 4(10)
Multiple OMNP (n=12) 6 (50)
OMNP with identifiable causes (n=14) 0(0)

OMNP ocular motor nerve palsy, /Il oculomotor nerve palsy, IV
trochlear nerve palsy, VI abducens nerve palsy
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Table 2 Characteristics of eight
patients with single OMNP
due to anti-GQ1b antibody

Patients Sex Age, years Preceding Headache or OMNP
infection

Ataxia Areflexia Additional features
ocular pain

- Single, 3rd + + -
- Single, 6th  +
- Single, 6th - + -

+

Dysarthria

+ Single, 4th — - -
- Single, 6th — - -
— Single, 6th — - -
— Single, 6th — - -

syndrome Single OMNP plus other findings (n=3)
1 M 66 +
2 M 31 +
3 M 29 +
Isolated single OMNP (n=5)
4 F 46 -
5 M 33 —
6 M 65 +
7 M 40 +
8 M 22 +

+ Single, 6th — - -

OMNP ocular motor nerve palsy, B bilateral, GEN gaze-evoked nystagmus

Compared to the patients with single OMNP and nega-
tive serum anti-GQ1b antibody (n =74), the patients with
positive anti-GQ1b antibody (n = 8) are younger (42 + 16
vs. 58+ 15, p<0.05) and had a higher frequency of pre-
ceding infection (75 vs. 19%, p <0.05) and other neuro-
logical signs (38 vs. 1%, p <0.05) (Table 3).

Serum anti-GQ1b antibody was positive in 14% (6/44)
of the patients with single OMNP involving the abducens
nerve, 6% (1/18) of those involving the oculomotor nerve,
and 5% (1/20) of those involving the trochlear nerve. The
prevalence of anti-GQ1b antibody syndrome did not dif-
fer among the patients with single OMNP involving each
ocular motor nerve (p > 0.05).

In one patient (patient 7), the initial single OMNP
progressed into bilateral complete external ophthalmo-
plegia. Except one (patient 5) with a follow-up loss, six
were treated with IV immunoglobulin (n =2, patients 1
and 2) or steroids (n =4) while the remaining one (patient
6) was followed up without a specific treatment. The oph-
thalmoplegia resolved within 6 months of symptom onset

in 6 patients and by 1 year in the remaining patient (n =1,
patient 7).

Discussion

This study showed that the overall prevalence of anti-GQ1b
antibody syndrome was 10% in patients with single OMNP
and 6% in patients with single OMNP in isolation. None of
the 30 patients with other causes of OMNP showed posi-
tive serum anti-GQ1b antibody, convincing high specific-
ity. Multiple OMNP and single OMNP accompanying other
neurological signs or preceding infection were more often
associated with positive serum anti-GQ1b antibody. In addi-
tion, patients with single OMNP associated with anti-GQ1b
antibody were younger than those without antibody.

These results are similar to those of a recent study with
small series of patients [12]. Serum anti-GQ1b antibody
was positive in 11 of 12 patients with MFS, but only in one
of the nine with single OMNP due to microangiopathy or

Table 3 Comparison of clinical characteristics between patients with isolated single OMNP having positive and negative serum anti-GQ1b anti-

body
Single OMNP with anti-GQ1b anti- Single OMNP without anti-GQ1b anti- p value
body syndrome (n=38) body syndrome (n="74)
Age, years, mean (SD) 42 (16) 58 (15) 0.006
Male, n (%) 7 (88) 49 (66) 0.425
Headache and/or ocular pain, n (%) 2 (25) 24 (32) 1.000
Other neurological signs, n (%) 3(38) 1(D) 0.002
Preceding infection, n (%) 6 (75) 14 (19) 0.002
Complete paralysis (III and VI), n (%) 3 (43) 12 (22) 0.157
Resolution within 6 months, 7 (%) 6 (86)* 66 (93)° 0.251

OMNP ocular motor nerve palsy, //I oculomotor nerve palsy, IV trochlear nerve palsy, VI abducens nerve palsy

*We could not assess in one patient due to loss of follow-up evaluation

"We could not assess in three patients due to loss of follow-up evaluation
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undetermined cause. Of interest, five patients in our study
showed isolated single OMNP in association with anti-
GQ1b antibody while one patient of the previous study had
single OMNP, but in association with other multiple cranial
neuropathy.

Although the possibility of secondary causes was believed
to be higher in patients with single OMNP combined with
additional neurological signs or multiple OMNP, identifica-
tion of causes other than microvascular ischemia is challeng-
ing in isolated OMNP, especially when the history, routine
laboratory evaluation and neuroimaging are unrevealing. Of
the patients aged 50 years or more with isolated OMNP, 4 to
17% had causes other than microvascular ischemia [13, 14].
However, there has been no clinical guideline available for
differentiation of other causes from presumed microvascular
ischemia in isolated OMNP. Our results suggest that anti-
GQ1b antibody syndrome should be considered in the dif-
ferential diagnosis of acute single OMNP of undetermined
etiology, especially when it occurs in young patients or is
accompanied by antecedent infection.

In our study, anti-GQ1b antibody tended to involve the
abducens nerve (14%) more often than the oculomotor (6%)
or trochlear (5%) nerve although there was no statistical dif-
ference among the groups possibly due to small number of
patients. This is in accordance with the results of previous
studies. There have been several reports on abducens nerve
palsy in association with anti-GQ 1b antibody, and one ret-
rospective review also showed a higher incidence (25%) of
anti-GQ1b antibody syndrome among 100 patients with
isolated abducens nerve paresis [8, 9]. In contrast, isolated
oculomotor or trochlear nerve palsy has been rarely reported
in association with anti-GQ1b antibody syndrome [10, 11].
Immunohistochemical studies using an anti-GQ1b mono-
clonal antibody disclosed similar accumulation of GQ1b
epitope in the paranodal regions of the oculomotor, trochlear
and abducens cranial nerves [15]. The issue needs further
investigation with a larger population of patients.

The present study has limitations because of a small sam-
ple size and selection bias. Since this study was based on the
data from the neurology clinics of tertiary care hospitals, the
results may not be generalized to the community hospitals
or the ambulatory care units.
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