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Background: Neuromyelitis optica spectrum disorders (NMOSD) are complicated neuroautoimmune disorders
which can coexist with other organ-specific autoimmune disorders. The most frequently specific organ is the thy-
roid. The aim of this study is to evaluate the thyroid function of NMOSD patients and detect the difference be-
tween anti-thyroid antibodies (ATAbs) seropositive and seronegative NMOSD patients.

Methods: 88 patients diagnosed with NMOSD were enrolled and their thyroid functions were evaluated. They
were divided into two groups by ATAbs abnormalities. In addition, demographic characteristics, clinical symp-
toms and MRI scan results of brain and spinal cord were assessed.

Results: Anti-thyroid peroxidase antibodies (TPOAbs) and anti-thyroglobulin antibodies (TGAbs) seropositivities
were detected more frequently in patients with NMOSDs when compared with healthy controls (37.5% vs 14.9%,
P = 0.01, Diff22.6%, 95CI[9.0%, 34.9%]; 31.8% vs 16.2%, P = 0.022, Diff15.6%, 95CI[2.27%, 27.9%]). In NMOSD pa-
tients, the Expanded disability status scale score (EDSS) score was significantly higher in ATAbs seropositive
group than that in ATAbs seronegative group (median 6.5 vs 3.75, P = 0.012). However, there is no significant
difference for demographic characteristics and other clinical symptoms. Moreover, NMOSD patients with
ATAbs abnormalities had more brain and cervical cord lesions when compared with ATAbs negative NMOSD pa-
tients (83.8% vs 61.4%, P = 0.029, Diff22.4%, 95CI[0.9%, 40.9%]; 93.9% vs 59.6%, P = 0.001, Diff34.3%, 95CI[13.6%,
50.4%)).

Conclusions: NMOSD patients have a higher frequency of ATAbs abnormalities. ATAbs may be associated with dis-
ability status, brain abnormalities and cervical cord lesions.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

Neuromyelitis optica (NMO) is an immune-mediated inflammatory
and demyelinating CNS disease, which is distinct from multiple sclerosis
(MS) [1]. Before the discovery that most NMO patients were aquaporin-
4-immunoglobulin G (AQP4-1gG) seropositive was verified [2,3] and
AQP4-1gG serology was listed in revised NMO diagnostic criteria in
2006 [4], many NMO patients were misdiagnosed with MS. NMO spec-
trum disorders (NMOSD) were first introduced in 2007 and internation-
al consensus diagnostic criteria for neuromyelitis optica spectrum
disorders in 2015 developed the term of NMOSD that they included
the inaugural form of NMO, patients with cerebral, diencephalic or
brainstem lesions, and AQP4-IgG-seropositive patients with coexisting
autoimmune disorders [1].
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Autoimmune thyroid disease (AITD), including two main clinical
presentations, Graves' Disease (GD) and Hashimoto's thyroiditis (HT),
results from a dysregulation of the immune system that leads to an
immune attack on the thyroid [5]. AITD is a well studied disorder in
MS. And thyroid function abnormalities and anti-thyroid antibodies
(ATADs) of AITD patients with MS have been reported [6,7]. ATAbs
play important roles in the pathogenesis of AITD and are considered
as sensitive markers of AITD [8]. They were found more frequently in
optic-spinal MS than in any other types of MS in a Japanese study [9].
Although it has been found that the most frequent target organ of
NMOSD patients with organ-specific autoimmune diseases is the thy-
roid, there are few systemic studies which focus on the thyroid function
and anti-thyroid antibodies of patients with NMOSD [10].

The presence of ATAbs is predictive of the subsequent occurrence of
thyroid failure in AITD patients [5]. With the stimulation of self-reactive
CD4* T helper (Th) cells, autoreactive B cells can secrete antithyroid
antibodies [8]. NMOSD is a complicated neuroautoimmune disorder
characterized with humoral immunity. It has been verified that CD4 +
Th cells, identified as providing help for B cells in germinal center,
have a close association with the disease activity of NMOSD [11].
Then we propose that there may be a relationship between anti-
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thyroid antibodies and NMOSD and ATAbs-seropositive NMOSD pa-
tients may have their own clinical characteristics.

This study aims to evaluate the thyroid function of NMOSD patients
and find whether there are differences between ATAbs-seropositive and
ATAbs-seronegative NMOSD patients. Furthermore, we will describe
the demographic characteristics, clinical histories, laboratory profiles,
and MRI scan results of brain and spinal cord of 7 NMOSD patients
with AITD.

2. Methods
2.1. Patients

The records of adult patients who were diagnosed with NMOSD in
the MS center of the Third Affiliated Hospital of Sun Yat-sen University,
Guangzhou, China from January 1, 2008 to December 31, 2014 were
retrospectively reviewed. NMO was diagnosed according to the 2006
Wingerchuk criteria [4] and NMOSD was diagnosed according to the
2007 Wingerchuk criteria [12]. 88 NMOSD patients who met the criteria
were gathered for analysis and reviewed based on the 2015 International
consensus diagnostic criteria for neuromyelitis optica spectrum disorders
[1]. As soon as the patients were diagnosed with NMOSD, they were given
high-dose Glucocorticoid therapy and sometimes plus immunosuppres-
sion like azathioprine according to their conditions. 74 healthy patients
were included in the control group. This study was approved by the Ethics
Committee of the Third Affiliated Hospital of Sun Yat-Sen University and
was in compliance with the Helsinki Declaration. Informed consents for
the current study were obtained from the patients.

2.2. ATAbs and thyroid function analysis in serum

Thyroid function indexes of both NMOSD and control group patients,
which included anti-thyroglobulin antibodies (TGAb), anti-thyroid per-
oxidase antibodies (TPOAD), triiodothyronine (T3), free triiodothyro-
nine (FT3), thyroxine (T4), free thyroxin (FT4), thyroid-stimulating
hormone (TSH) were tested in the clinical laboratory of the Third Affil-
iated Hospital of Sun Yat-sen University by highly sensitive magnetic
antibody enzyme linking immunoassay (MAIA). There were ultimate
maximum of ATAbs which could be tested in our clinical laboratory, so
if the antibodies titer exceed the maximum value, we couldn't get the
exact titer number from the report of clinical laboratory. Therefore,
TPO-Ab and TG-Ab were categorized as positive or negative as per the
testing laboratory protocol. All of the patients weren't treated with cor-
ticosteroids and immunosuppressives in the last 3 months before blood
testing. Thyroid diseases were diagnosed by endocrinologists according
to the relevant criteria.

2.3. Clinical characteristics and magnetic resonance imaging (MRI) analysis

Clinical data were collected from these individuals, a group that is
including 40 TG/TPO antibody single/double positive NMOSD patients
and a group that is including TG/TPO antibody double negative 48
NMOSD patients. Clinical data included gender, age, age of onset, dura-
tion, Expanded Disability Status Scale (EDSS) and clinical syndromes.
For NMOSD patients who were suffering acute attack, both EDSS score
and the thyroid function were assessed. Spinal cord and brain MRI
scans were performed using a GE 1.5T MR scanner (General Electric,
Milwaukee, WI, USA). The slice thickness of the axial scans was 5 mm.
Conventional MRI protocols were applied to all patients: T1 with
and without gadolinium enhancement (400/15.5 ms, TR/TE) and T2
(2500-3500/100 ms, TR/TE) for spinal cord MRI; and T1 with and
without gadolinium enhancement (2128-2300/11.6-12.4 ms, TR/TE),
T2 (4600-4640/97.8-102 ms, TR/TE),and fluid-attenuated inversion
recovery (FLAIR) (8800/120 ms, TR/TE) for brain MRI. All of the patients
underwent their MRI scans before corticosteroids and immunosup-
pressives treatments. No one received the interferon-beta treatment.

Experienced neuroradiologists from the Radiology Department of
the Third Affiliated Hospital of Sun Yat-sen University who were
blinded to the diagnostic categorization and the patients’ clinical features
finished the analysis of each MRI scan image. The locations and numbers
of lesions were recorded.

2.4. Statistical analysis

Continuous data were presented as the mean 4 standard deviation
or median(range). Continuous variables were analyzed using the
Student's t-test or Wilcoxon test. Categorical variables were analyzed
using the x2 test or Fisher's exact test if any expected value was below
five. Statistical analysis was performed using SPSS 20.0 for Windows.
A P-value < 0.05 was considered statistically significant. All tests were
two-tailed.

3. Results

3.1. Frequency and distribution of thyroid function and ATAbs abnormalities
between NMOSD patients and controls

Finally, a total of 88 patients diagnosed with NMOSD were gathered
for analysis. Demographic characteristics and thyroid function indexes
of patients in NMOSD and a healthy control group were presented in
Tables 1 and 2 respectively. These healthy control patients matched
the NMOSD patients for sex and age. Compared to controls, NMOSD
patients presented a significantly higher anti-thyroid peroxidase anti-
bodies (TPO-Ab) and anti-thyroglobulin antibodies (TG-Ab) seropreva-
lence rate (37.5% vs 14.9%, P < 0.05, Diff22.6%, 95CI[9.0%, 34.9%]; 31.8%
vs 16.2%, P < 0.05, Diff15.6%, 95CI[2.27%, 27.9%]). There were no signifi-
cant differences in triiodothyronine (T3), free triiodothyronine (FT3),
thyroxine (T4), free thyroxin (FT4) and thyroid-stimulating hormone
(TSH) levels between these two groups.

3.2. Demographic characteristics and clinical features between ATAbs( +)
and ATAbs( —) NMOSD patients

NMOSD patients were divided into two groups, TG/TPO antibody
single/double positive group and TG/TPO antibody double negative
group. Demographic and clinical characteristics of these two groups
were shown in Table 3. The gender ratio, age of onset, and disease dura-
tion were similar between TG/TPO antibody single/double positive
group and TG/TPO antibody double negative group. As for the clinical
symptoms, although no significant differences were found for visual im-
pairment, motor deficit, sensory deficit, bowel or bladder dysfunction,
area postrema syndromes and bulbar paralysis, the expanded disability
statue scale (EDSS) score of TG/TPO antibody single/double positive
group was significantly higher when compared with TG/TPO antibody
double negative group (median 6.5 vs 3.75, P < 0.05) (Fig. 1).

3.3. VEP and MRI findings between ATAbs( +) and ATAbs(—) NMOSDs

As shown in Table 4, NMOSD patients with TG/TPO antibody single/
double positive had higher brain abnormalities than TG/TPO antibody
double negative group (83.8% vs 61.4%, P = 0.029, Diff22.4%, 95CI[0.9%,
40.9%]), but we didn't find any significant differences for the specific
locations of brain lesions between these two groups. Both of the median

Table 1
Demographic characteristics of patients with NMOSD and a healthy control group.

Patients N Female Male Age(mean =+ SD, years)
NMOSD 88 75 13 39.94 + 13.62
HC group 74 61 13 43.38 £+ 15.04

NMOSD, neuromyelitis optica spectrum disorders; HC group, healthy controls group; SD,
standard deviation.
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Table 2
Results of thyroid function tests in patients with NMOSD and a healthy control group.
NMOSD HC group Pvalue
TPOAD (+) 33/88(37.5%) 11/74(14.9%) 0.001*
TGAD (+) 28/88(31.8%) 12/74(16.2%) 0.022*
T3 (nmol/1) 1.45 + 0.58 1.55 + 0.31 0.175
FT3 (pmol/l) 427 + 1.72 4.58 + 0.49 0.131
T4 (nmol/1) 103.59 + 31.04 110.05 + 22.92 0.129
FT4 (pmol/l) 16.38 £5.72 15.59 4+ 2.10 0.263
TSH (ulU/ml) 145+ 1.95 191 + 1.17 0.079

NMOSD, neuromyelitis optica spectrum disorders; HC group, healthy controls group.
TGADb, anti-thyroglobulin antibodies; TPOAD, anti-thyroid peroxidase antibodies; T3,
triiodothyronine; FT3, free triiodothyronine; T4, thyroxine; FT4, free thyroxin; TSH,
thyroid-stimulating hormone.

length of the longest spinal cord lesions of these two groups were 5.
Longitudinally extensive transverse myelitis (LETM) lesions on spinal
cord MRI were noted in 93.9%(31/33) NMOSD patients with TG/TPO
antibody single/double positive group and in 89.4%(42/47) NMOSD
patients with TG/TPO antibody double negative group, but the differ-
ence didn't reach statistical significance (P value). Cervical cord lesions
were more frequently observed in the TG/TPO antibody single/double
positive group than that in TG/TPO antibody double negative group
(93.9% vs 59.6%, P < 0.05, Diff 34.3%, 95CI[13.6%, 50.4%]). There was no
statistical difference for other spinal cord MRI features and visual
evoked potential (VEP) results between these two groups (P> 0.05).

3.4. Clinical characteristics of 7 NMOSD patients complicated with AITD

Among all the 88 patients with NMOSD gathered for this study, we
found 7 patients also got AITD and the type was Graves' Disease (GD).
We numbered them 1 to 7. All of these 7 patients were female, with
mean age of 45 (range 27 to 54) at NMOSD diagnosis, and age of
39.7(range 28 to 48) at GD diagnosis. Patients 1 and 3 got GD after
they were attacked by NMOSD and patient 2,4-7 got GD before
NMOSD. All the patients except patient 2 were ATAbs(+) and the
thyroid function indexes of patient 2,3 and 6 were abnormal when
NMOSD was diagnosed. All of these 7 patients were multiple recurrent
with mean duration of 4.71 years (range 1 to 12 years). Although the
visual impairment was not the initial symptom for all of these 7

Table 3
Demographic and clinical characteristics between NMOSD without and with TG/TPO
antibody single/double positive.

TG/TPO antibody TG/TPO antibody P
single/double positive double negative value
group Group
(n = 40) (n=48)
Gender, F:M 36:4 42:6 0.976
Age, years 4330 + 12.23 39.90 + 14.51 0.236
Age on set, years 40.00 + 12.21 36.88 + 14.27 0.271

Duration, years 1.67 (0.03, 18.00) 1.00 (0.06, 20.00) 0.906

EDSS 6.5 (1,10.0) 3.75(0,9) 0.012*
Clinical syndromes, n(%)
Visual impairment 28 (70.0%) 38 (79.2%) 0.323
Motor deficit 34 (85.0%) 36 (75.0%) 0.247
Sensory deficit 31 (77.5%) 36 (75.0%) 0.784
Bowel or bladder 26 (65.0%) 26 (54.2%) 0.303
dysfunction
Area postrema 12 (30%) 14 (29.2) 0.932
syndromes(intractable
hiccup, nausea and vomit)
Bulbar paralysis 6 (15.0%) 4 (8.3%) 0.520

1004

8.04

6.0

EDSS

404

T ]
TG/TPO antibody single/double positive TG/TPO antibody double negative
group group

Fig. 1. Comparison of EDSS score between TG/TPO antibody single/double positive Group
and TG/TPO antibody double negative group.

patients, all of them had VEP abnormalities. 5 of 7 patients had spinal
cord lesions, and at least one spinal cord lesion extended over 6 or
more vertebral segments. Moreover, all of these patients had NMOSD-
typical brain lesions. Glucocorticosteroid therapy was initiated as soon
as NMOSD was diagnosed. In addition, patient 2 was given plasma-
exchange treatment and patients 3,4,6 and 7 were given high-dose
IVIG treatment. After appropriate treatments, the EDSS score declined.

Table 4
VEP and MRI features between NMOSD without and with TG/TPO antibody single/double
positive.

TG/TPO antibody TG/TPO antibody P
single/double positive double negative value
group group
VEP abnormalities 13/23(56.6%) 22/32(68.8%) 0.518
Brain lesions 31/37(83.8%) 27/44(61.4%) 0.029*
NMOSD-typical 24/31(77.4%) 24/27(88.9%) 0.311
brain lesions
NMOSD-atypical 7/31(22.6%) 3/27(11.1%) 0.311
brain lesions
NMOSD-typical brain lesions
Ventricle and aqueduct 3/37(8.1%) 1/44(2.3%) 0.327
Hypothalamic and 6/37(16.2%) 2/42(4.5%) 0.133
thalamic
Dorsal medulla 13/37(35.1%) 8/44(18.2%) 0.126
Subcortical or deep white 8/37(21.6%) 8/44(18.2%) 0.783
matter lesions
Corpus callosum 3/34(8.1%) 4/44(9.1%) 1.000
NMOSD-atypical brain lesions
Brain lobes 12/37(32.4%) 12/44(27.3%) 0.634
Midbrain 1/37(2.7%) 1/44(2.5%) 1.000
Pons 5/37(13.5%) 7/44(15.9%) 1.000
Basal ganglia 5/37(13.5%) 11/44(25.0%) 0.265
Cerebellum 1/37(2.7%) 1/44(2.5%) 1.000
Spinal cord lesions 31/33(93.9%) 42/47(89.4%) 0.694
Segments lesions 5(0,13) 5(0, 16) 0.285
LETM 28/33(84.8%) 35/47(74.5%) 0.406
Cervical cord 31/33(93.9%) 28/47(59.6%) 0.001*
Thoracic cord 18/33(54.5%) 30/47(63.8%) 0.489
Cervical and Thoracic cord  18/33(54.5) 16/47(34.0%) 0.107

F: M female: male; EDSS Expanded Disability Status Scale; NMOSD, neuromyelitis optica
spectrum disorders.

VEP, visual evoked potential; MRI, magnetic resonance imaging; NMOSD, neuromyelitis
optica spectrum disorders; LETM, longitudinally extensive transverse myelitis.
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4. Discussion

This study demonstrated a relationship between anti-thyroid anti-
bodies and NMOSD. We found that the EDSS score differed significantly
between anti-thyroid antibodies seropositive and seronegative NMOSD
patients. And anti-thyroid antibodies seropositive NMOSD patients had
higher frequencies of brain abnormalities and cervical cord lesions than
anti-thyroid antibodies seronegative NMOSD patient.

In this present study, we found that NMOSD patients had a significant-
ly higher frequency of TPO/TG antibody single/double abnormalities but
the other indexes of thyroid function were similar when compared to
healthy control subjects. In 1996, ]  O'Riordan et al. [13] reported the clin-
ical, CSF, and MRI findings of 12 patients with Devic's neuromyelitis optica
and found 4 of those 12 patients had abnormal TG-Ab level. In a Japanese
study [9], Sakuma et al. found that the frequency of ATAbs in optic-spinal
form of multiple sclerosis (OSMS)(5/14) was significantly higher which
suggested a possible link between anti-thyroid autoimmunity and a sub-
group of OSMS in Japanese. OSMS was proved to be NMO, but not MS [14].
Other previous studies [7,15] reported the prevalence of positive TPO-Ab
in Chinese patients with NMO ranged from 30% to 57.9%, which was
consistent with our finding (37.5%). And Bingjun Zhang et al. [10] also
reported an increased TG-Ab(+) in Chinese patients. However, the
relationship between the high level of ATAbs and the pathogenesis of
NMOSD is unclear at present.

Thyroglobulin(TG) and thyroid peroxidase (TPO) are two main
autoantigens which are responsible for the autoimmune disease [16].
Thyroglobulin and thyroid peroxidase have several antigenic binding
sites [17,18]. Epitope mapping of thyroglobulin has identified seven
antigenic regions. The first antigenic site, amino acids 84-149 of the thy-
roglobulin have a VDAEG motif, which can cross-react with the VDAQG
motif of a second immunodominant peptide 143-168 of myelin basic
protein [9,19]. So there might be a molecular mimicry between a thyro-
globulin epitope and a myelin epitope. ATAbs have immune modulatory
effects and they may form immune complexes to myelin basic protein
[9]. Antibodies against myelin basic protein can induce demyelination
[20]. Thyroid hormones also play an important role in CNS myelination
and myelin turnover [21]. However, the difference of thyroid hormone
level between NMOSD patients with and without ATAbs abnormalities
didn't reach statistical significance, although the thyroid hormone in
some individual NMOSD cases didn't present normally in this study.

This study also focused on the characteristics of NMOSD patients
with ATAbs abnormalities. Motor deficit is a typical syndrome of
NMOSD [10]. Even though there was no difference for the prevalence
of motor deficit symptom between NMOSD patients with and without
ATAbs abnormalities, the EDSS score in TPO/TG antibody single/double
positive NMOSD patients was significantly higher when compared to
that in TPO/TG antibody negative NMOSD patients. Possible explanation
may be that anti-thyroid antibodies were secreted from autoreactive B
cells which were stimulated by self-reactive CD4™ T helper (Th) cell
[8], and CD4 + T cell cultures were demonstrated to be positively
correlated to expanded disability status scale (EDSS) score in NMO
patients [22]. This suggests that there is a relationship between TG/TPO
antibodies abnormality and the disability degree of NMOSD patients.
We speculate that NMOSD patients with ATAbs abnormalities might
have more aggressive immune responses than NMOSD patients without
ATAbs abnormalities. Analysis of myelination in hypothyroid and hyper-
thyroid animals showed that Thyroid Hormone (TH) plays an important
part in regulating oligodendrocyte (OL) lineage and maturation
in vivo [23,24]. Myelination process in the CNS depends on TH [25].
What's more, an appropriate TH-drive was found to be also critical
for remyelination process [26]. As TH had an important effect on
myelination/remyelination, the abnormal thyroid function might
lead to the decreased myelin repair process, which could also answer
the question why NMOSD patients with ATAbs abnormalities had a
significantly higher EDSS score in our study. But these proposed hypoth-
esis about the mechanism need further testing. Intractable hiccup, nausea

and vomit called area postrema syndromes are rare and unique symp-
toms of NMOSD [1]. In our cases series, 29.2% to 30% patients had area
postrema syndromes, which was in agreement with the previous study
that area postrema syndromes could be seen in 18.2-44.4% patients
[10]. Takahashi T et al. [27] found that AQP4 expression were abundant
in cerebral aqueduct and the dorsal region of the medulla oblongata and
the blood-brain barrier in these areas was congenitally absent. So brain
lesions of these areas in NMOSD patients can lead to area postrema
syndromes. Demographic and clinical features did not differ significantly
between NMOSD patients with and without ATAbs abnormalities.

Loss of AQP4 immunoreactivity and astrocyte pathology in brain and
spinal cord NMO lesions distinguish them from MS lesions [1]. Previous
study reported that brain abnormalities in NMOSD with autoimmune
diseases were more frequent than that in other NMOSD phenotypes
[10]. Our study was consistent with that finding and we found that
the frequencies of brain MRI abnormalities in TPO/TG antibody single/
double positive NMOSD patients were significantly higher than those
in TPO/TG antibody negative NMOSD patients. According to the Interna-
tional consensus diagnostic criteria for NMOSD [1], lesions involving
dorsal medulla, ventricle and aqueduct, hypothalamic and thalamic,
subcortical or deep white matter lesions and corpus callosum have
been suggested as characteristic lesions in NMOSD. In a Korean study,
Min JH et al. found Sjogren syndrome(SS) patients with recurrent CNS
involvement have brain abnormalities characteristic of NMO [28]. The
distribution of NMO-characteristic brain lesions is related to the location
of high AQP4 expression [29]. The higher frequencies of brain MRI
abnormalities in NMOSD patients with ATAbs abnormalities indicate
that there might be a relationship between AQP4 antibodies and anti-
thyroid antibodies. However, in our cases series, NMOSD patients with
ATAD abnormalities have overall more brain lesions but not due to any
particular distribution. Haiyan Li et al. indicated that ATAbs(+) might
play a favoring role of autoantibody disorder in the complex mechanism
underlying NMOSDs [15]. The synthesis of anti-thyroid antibodies could
be secondary to immune dysregulation. So we put forward the hypoth-
esis that NMOSD patients with ATAb abnormalities might have more
hyperactive immune response when compared with NMO patients
without ATAb abnormalities, which results in more brain lesions.
LETM pattern is the characteristic of NMOSD. Lu et al. [30] found a
high frequency of LETM in Chinese patients. In our cases series, over
70% of NMOSD patients had LETM lesions on spine cord MRI, but the
difference was not significant between two groups according to our
grouping method. TG-Ab were independently associated with myelitis
occurrence in central nervous system demyelinating disorders [7].
High ATAbs were involved in serious myelitis in NMOSDs [15]. Many
other studies focused on the exact length of spinal cord lesions of
NMOSD patients, while our study emphatically analyzed the exact loca-
tion of spinal cord lesions of NMOSD patients. The number of patients
with cervical cord lesions was significantly higher in the TPO/TG
antibody single/double positive group. We describe, for the first time,
a relationship between ATAbs and cervical cord lesions in NMOSD
patients. Although there is no definite evidence that high ATAbs are
involved in the pathogenesis of cervical cord lesions in NMOSDs, this
interesting finding implies that when NMOSD patients are TPO/TG anti-
body single/double seropositive, neurologists should pay more attention
to the clinical syndromes caused by cervical cord lesions.

AQP4 antibodies, targeting water channel aquaporin-4, are important
and specific biomarkers for NMOSD. Niu D et al. [31] found that AQP4 was
present in follicular cells of thyroid issues, which suggested that AQP4
antibodies might lead to thyroid abnormalities. This can explain why
patients 1 and 3 in this study got GD after they were attacked by
NMOSD. However, we observed patient 2,4-7 got GD before
NMOSD, so the relationship between AQP4 antibodies and thyroid
abnormalities needs to be further investigated. All the patients
with both GD and NMOSD had NMOSD-typical brain lesions and as
long as they had spinal cord lesions, they extended over 6 or more
vertebral segments. Neurologists should pay more attention to this.
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After glucocorticosteroid and immunosuppressive therapies, all the
patients with both GD and NMOSD got their EDSS scores decline,
which indicates that glucocorticosteroid and immunosuppressive
therapies are effective therapeutic methods for NMOSD patients
complicated with GD.

5. Conclusions

In summary, this study confirmed that ATAbs abnormalities are
frequent in NMOSD patients. ATAbs seropositive NMOSD patients
had a higher EDSS score, more brain and cervical cord lesions, which
suggest that ATAbs may be associated with disability status, brain
abnormalities and cervical cord lesions, but the mechanism remains to
be studied in the future and more NMOSD cases complicated with
AITD are needed to be observed in order to get a further recognition.
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