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TRICKS OF THE TRADE

Sjogren syndrome and neuromyelitis optica
spectrum disorder co-exist in a common
autoimmune milieu

Sindrome de Sjogren e espectro da neuromielite 6ptica coexistem em meio de autoimunidade

Diogo C. Carvalho, Tauana S. Tironi, Denise S. Freitas, Rodrigo Kleinpaul, Natalia C. Talim, Marco A. Lana-Peixoto

ABSTRACT

The relationship between Sjogren’s syndrome (SS) and neuromyelitis optica spectrum disorder (NMOSD) is not completely understood. We
report two patients with both conditions and review 47 other previously reported cases meeting currently accepted diagnostic criteria, from 17
articles extracted from PubMed. Out of 44 patients whose gender was informed, 42 were females. Mean age at onset of neurological
manifestation was 36.2 years (10-74). Serum anti-AQP4-1gG was positive in 32 patients, borderline in 1, and negative in 4. Our Case 1 was
seronegative for AQP4-1gG and had no non-organ-specific autoantibodies other than anti-SSB antibodies. Our Case 2 had serum anti-AQP4,
anti-SSA/SSB, anti-thyreoglobulin and anti-acethylcholine-receptor antibodies, as well as clinical hypothyreoidism, but no evidence
of myasthenia gravis. Our Cases and others, as previously reported in literature, with similar heterogeneous autoimmune response to
aquaporin-4, suggest that SS and NMO co-exist in a common autoimmune milieu which is not dependent on aquaporin-4 autoimmunity.
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RESUMO

A relacdo entre sindrome de Sjogren (SS) e espectro da neuromielite 6ptica (ENMO) ainda ndo é bem compreendida. Relatamos dois
pacientes com ambas as condicdes e revisamos 47 casos que preenchem critérios diagnosticos das duas doencas, descritos em 17
artigos extraidos da PubMed. Dos 44 pacientes cujo género foi informado 42 eram mulheres. A idade média ao inicio das manifestacoes
neurologicas foi 36,2 anos (10-74). O anticorpo anti-AQP4 foi positivo em 32 dos 37 pacientes, em 1 foi “borderline”. Nosso Caso 1 era
soronegativo para AQP4-1gG, nao tinha autoanticorpos nao-érgao especificos, exceto anti-SSB. O Caso 2 era soropositivo para anticorpos
anti-AQP4, anti-SSA/SSB, anti-tireoglobulina, e anti-receptor da acetilcolina; apresentava hipotireoidismo, mas nao havia evidéncas de
miastenia gravis. Nossos casos e outros similares, previamente relatados na literatura, com resposta autoimune heterogénea a
aquaporina-4 sugerem que a SS e o ENMO coexistem em meio de autoimunidade nao dependente da aquaporina-4.

Palavras-chave: espectro de neuromielite dptica, neuromielite dptica, sindrome de Sjogren, autoimunidade, AQP4-1gG.

Neuromyelitis optica (NMO) is an immune-mediated
inflammatory disorder of the central nervous system in which
the optic nerves and spinal cord are predominantly involved'*.
The term “NMO spectrum disorder” (NMOSD) was coined the-
year following the publication of the revised criteria for dia-
of the include anti-aquaporin 4
seropositive patients with limited forms of the disease - either
longitudinally extensive transverse myelitis (LETM) or bilat-
erally simultaneous or recurrent optic neuritis; patients with
established NMO and cerebral, diencephalic and brainstem
MRI lesions; those with co-existing systemic autoimmune
diseases; and finally those with the diagnosis of Asian type
multiple sclerosis (MS) or opticospinal MS*.

gnosis disease® to

Although it has long been known that a number of neu-
rologic complications may occur in association with sys-
temic autoimmune disorders, most frequently systemic
lupus erythematosus (SLE) and Sjogren’s syndrome (SS)**,
the relationship between them and NMOSD remains to be
fully established. The high prevalence of a variety of auto-
immune disorders and non-organ-specific autoantibodies
in the serum of NMOSD patients suggests that these
patients harbor a genetic predisposition to a diffuse
autoimmune abnormality with multiple serological and
symptomatic expression. On the other hand, this hypothesis
supports the diagnosis of NMOSD in patients with SS or
SLE who present LETM and/or bilateral or recurrent
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optic neuritis associated or not with anti-AQP4 serum
positive status”.

Herein we present two illustrative cases of patients with
primary SS and definite NMO with opposite AQP4-IgG ser-
ostatus and different serological pattern of non-organ-spe-
cific autoantibodies to demonstrate that these conditions
co-exist in a common autoimmune milieu. We also review
the main demographic and clinical features of patients with
this association whose cases have been previously reported.

OBJECTIVE

This study aims to demonstrate that SS and NMOSD co-
exist in a common milieu of autoimmunity irrespective of
patients’ AQP4-IgG serostatus and presence of non-organ
specific autoantibodies. Two representative cases with
opposite AQP4-IgG serostatus and different serum non-
organ specific autoantibodies patterns are presented. A
review of the previously reported cases of NMOSD asso-
ciated with SS is used to support the proposition.

METHOD

We report two patients with the association of primary SS
and NMO, examined at CIEM Multiple Sclerosis Research
Center of the Federal University of Minas Gerais Medical
School, in Belo Horizonte, Brazil, who exhibited opposite
AQP4-IgG serostatus and a different profile of serum non-
organ-specific autoantibodies. Additionally, we searched the
PubMed database up to December 2013 for case reports on
the association of SS and NMOSD. The search was limited
to reports in English language. Selected keywords used were
Sjogren’s syndrome, systemic rheumatic disease, systemic
autoimmune disease, myelitis, neuromyelitis optica, neuro-
myelitis optica spectrum disorder, recurrent optic neuritis,
and Devic’s disease. In addition, the reference sections of the
extracted articles were searched. We only extracted case
reports of patients who met both the diagnostic criteria for
SS as recommended by the American-European Consensus
Group® (Table 1), and the revised diagnostic criteria for
NMOQO?® (Table 2), or the limited forms of NMO within the
NMOSD". The Institutional Ethical Committee of the Federal
University of Minas Gerais approved this study.

RESULTS

Case 1

A 44-year-old white woman was diagnosed as having SS
due to a prolonged course of arthralgia, adynamia and a
childhood complaint of sicca syndrome which had never
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Table 1. American-European Consensus criteria for
Sjogren’s syndrome*.

Ocular symptoms (at least one present)

Persistent, troublesome dry eyes every day for longer than 3
months

Recurrent sensation of sand or gravel in the eyes

Use of a tear substitute more than three times a day
Oral symptoms (at least one present)

Feeling of dry mouth every day for at least 3 months

Recurrent feeling of swollen salivary glands as an adult

Need to drink liquids to aid in swallowing dry foods
Objective evidence of dry eyes (at least one present)

Schirmer | test (<5 mm in 5 minutes)

Rose-Bengal test (score=4)
Salivary-gland biopsy sample with focus score>1 (>50
lymphocytes/4 mm?)
Objective evidence of salivary-gland involvement (at least one
present)

Salivary-gland scintigraphy

Parotid sialography

Unstimulated whole sialometry (=1.5 mL per 15 min)
Laboratory abnormality (at least one present)

Anti-SS-A (Ro) or anti-SS-B (La)

*Diagnosis of primary Sjogren’s syndrome requires 4 of 6 criteria,
including either positive biopsy of salivary gland or serology®.

Table 2. Revised criteria for diagnosis of neuromyelitis optica*.

Absolute criteria
Optic neuritis
Acute myelitis
Supportive criteria
Normal brain MRI at disease onset, or not meeting diagnostic
criteria for MS
Spinal cord MRI with T2 signal abnormality extending over
three or more vertebral segments
NMO-IgG (AQP4-1gG) seropositive status

*Diagnosis of definite NMO requires 2 absolute criteria plus at least 2 of 3
supportive criteria®.

been appropriately investigated. She was put on a three-
month course of prednisone 40 mg daily with a significant
relief of symptoms. Two months later, she was hospitalized
because of gait disturbance and frequent falls. Cervical and
thoracic spinal MRI showed a T2-weighted hyperintensive
lesion extending from T2 to T7 levels (Figure 1). Brain
MRI disclosed a T2-weighted hyperintensive lesion in the
midbrain, and a few nonspecific supratentorial white matter
small patches. The patient was treated with intravenous
methylprednisolone for five days, followed by oral steroids
for four months with complete recovery. One month follow-
ing steroids withdrawal, she developed bilateral visual loss,
paraparesis, sensation loss caudal to T10 level, and sphincter
dysfunction. She was given another course of intravenous
methylprednisolone for three days followed by oral prednis-
one and azathioprine. On a follow-up visit, visual acuity
was 20/100 OU, the optic discs were pale, and there were
moderate paraparesis and decreased sensation caudal to
T10. The EDSS was 6.0. Laboratory work-up showed positive
anti-SSB and ruled out other autoimmune, hematological



Figure 1. Case 1.MRI of cervical and thoracic spinal cord
showing T2-weighted hypeintensive tumefactive lesion
extending from T2 to T7 levels.

and infectious disorders. Cell-based assay for serum AQP4-
IgG was negative. Minor salivary glands biopsy showed
dilated ducts and a moderate inflammatory infiltrate of
mononuclear cells.

Case 2

A 45-year-old Bolivian female was referred to our Center
because of recurrent attacks of optic neuritis. She had had
four previous attacks since the age of 22 with full recovery
of vision following treatment with intravenous methylpred-
nisolone. Since her late twenties she had sicca syndrome,
and at 30 she was diagnosed with SS. The visual acuity
was 20/30, right eye, and 20/50, left eye. There were a left
relative afferent pupillary defect, and a mild impairment of
color vision in the left eye. On ophthalmoscopy there was
bilateral mild pallor of the optic discs. Humphrey’s perimetry
revealed a superior arcuate defect in the right eye, and a
central scotoma involving the temporal hemifield in the left

Figure 2. Case 2. Humphrey perimetry. Right eye: superior
arcuate defect. Left eye: central scotoma involving the
temporal hemifield.

eye (Figure 2). The remaining of the examination was unre-
vealing. Work-up disclosed serum anti-SSA, anti-SSB, ANA,
anti-thyreoglobulin and anti-acethylcholine receptor anti-
bodies. Serum AQP4-IgG was also positive. Cerebrospinal
fluid analysis was unrevealing. Brain MRI showed a hyperin-
tensive signal with gadolinium enhancement on the left
optic nerve, and a small dot in the right frontal cortex with
no enhancement. Both Schirmer’s and Rose Bengal tests
yielded positive results. Salivary gland scintigraphy showed
delayed excretion of tracer. The patient was treated with oral
prednisone. One year later she developed Lhemitte’s symp-
tom, dysesthesia in both lower limbs and a sensation level
below T10. Spinal MRI showed a contrast-enhanced lesion
in C2 and a T2-weighted tumefactive lesion extending from
T4 to T10. The patient was given a new course of intraven-
ous methylprednisolone with full recovery and was then put
on mycophenolate mofetil.

Our search disclosed 17 previously published articles which
are individual case reports or small series of patients with
the aSSOCiatiOl’l Of SS and NMOSD9,10,11,12,13,14\15,16,17,18,19,20,21,22\23,24'
Adding our two patients, a total of 49 patients could be found
harboring the association of both diseases according to cur-
rent accepted diagnostic criteria (Table 3)**®, However, some
overlapping may have occurred in the series reported by
Kim et al'® and Min et al'” Information about gender was
available on 44 patients (42 females) whereas the mean age
at onset of the neurologic symptoms was 36.2 years (10-74).
Both optic neuritis and transverse myelitis were observed in
27 patients, whereas in 13 patients there was just one clinical
event, either optic neuritis or transverse myelitis, in asso-
ciation with AQP4-IgG seropositive status. In 9 cases the
authors did not inform whether patients had full or limited
NMO. Information about the inaugural manifestation of the
association was provided for 15 patients. In 8 of them the neu-
rologic symptoms preceded the sicca symptoms, 4 had sicca
symptoms preceding the neurological manifestations, whereas
in 3 the NMOSD and SS symptoms occurred simultaneously.

Brain symptoms, mainly related to brainstem involve-
ment were observed in 16 patients. The patient described
by Asai et al** developed left hemiparesis and hypoesthesia

Diogo C. Carvalho et al. Sjogren’s syndrome and neuromyelitis optica
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Table 3. Summary of case reports of patients meeting diagnostic criteria for Sjogren syndrome and neuromyelitis optica spectrum disorders*.

622

Serum AQP4-IgG

Brain symptoms

Age at NMOSD onset (Yrs) Optic neuritis Myelitis

No. of patients Gender

Year

Authors

NK
NK
Negative
NK
Positive
3 positive
Negative
4 positive; 1 borderline; 2 NK
6 positive; 1 negative; 3 NK
Positive
3 positive; 2 NK
2 positive
Positive

No
No
Ataxia
No
Ataxia
No
Brainstem
Facial paralysis
Facial paralysis
No
Not informed
1/2 brainstem
Hemiparesis; hypoesthesia*

Yes
Yes
Yes
Yes
No
3/3
Yes
7/7
9/10
Yes
5/5
2/2

Yes
Yes
Yes
Yes
Yes
2/3
Yes
5/7
6/10
No
5/5
1/2

51

1

49
54.3%

23
46.9%
37.3%

54

Not Informed
41.5%

3F
F
F
F
F
Not informed
TM:TF

10

2000
2005
2007
2007
2008
2008
2009
2009

2009, 2010
2010
2011
2012

Mochizuki®
Arabshahi et al.’®
Barroso"
Gokcay'?

li et al.”®

Javed et al.'*
Rabadi'®

Kim et al."®

Min et al."”
Kahlenberg'®
Kolfenbach et al.”®
Nltescu et al.?°
Asai et al.?’
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Yes

Yes
Yes
Yes
5/9

31
44
74

34.6°

2012

Positive

No

No
Yes
6/9

2012

Tan et al.??

Positive
7 positive; 2 NK

No
3/9 brainstem 1/9 cerebellar 5/9 autonomic

2012

Mallucci et al.®

1M:8F

2012

Estiasari et al.?*

Positive
1 negative; 1 positive

Brainstem

Yes
Yes

No

28
44;22

2013

Komai et al.?®

No

NMO: neuromyelitis optica spectrum disorder; NK: not known. *Search limited to case reports in English language,and meeting diagnostic criteria for Sjogren syndrome according to American-European Consensus

Yes
Group, Revised diagnostic criteria for neuromyelitis optica, and the definition of neuromyelitis optica spectrum disorders®*®¢. Mean. *Moyamoya disease.
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Present report

as a result of right thalamic hemorrhage which occurred in
association with Moyamoya disease. Out of 37 patients
whose AQP4-IgG serostatus was informed it was positive
in 32, negative in 4 and “borderline” in 1.

DISCUSSION

Although isolated transverse myelitis, optic neuritis, and
full NMO have long been known to occur in association with
SS™* the frequency of this association, and the relationship
between these conditions remain to be better understood.
The widely variable reported prevalence of SS in NMO
patients of 2-30%"*" most probably results from the use of
different criteria for diagnosis of these conditions.

In this review we exclusively selected case reports or small
series whose patients had met the American-European
Consensus Group criteria for diagnosis of SS and the revised
criteria for diagnosis of NMO, or the limited forms of NMO
associated with AQP4-IgG seropositivity, as we aimed to assure
that all patients had both SS and NMOSD.

The vast majority of patients harboring this association
presented AQP4-IgG seropositive status suggesting a high
intensity of inflammatory disease activity. It has been
demonstrated that patients with AQP4-IgG seropositive sta-
tus have higher titles of ant-SSA/SSB antibodies, more acute
course of SS, and higher prevalence of other associated auto-
immune disorders'’*".

It is probable that many other AQP4-IgG seropositive
patients with LETM or optic neuritis in association with
sicca symptoms reported in the literature, but not yet fulfil-
ling the International Consensus criteria for SS may have
developed serum anti-SSA and anti-SSB antibodies later in
the course of their disease. It has been shown that only
about one fifth of patients with primary SS and neurologic
manifestations have anti-SSA or anti-SSB antibodies at dia-
gnosis, and this delay may lead to an underestimation of
the prevalence of SS in patients with NMOSD'.

An additional reason for the scanty number of cases ful-
filling the diagnostic criteria for both conditions may be the
variable sensitivity of the current essays for serum AQP4-IgG
determination. Currently available assays include a tissue-
based indirect immunofluorescence (IIF) assay; ELISA; fluor-
escence immunoprecipitation assay (FIPA); fluorescence-
activated cell sorting (FACS) assay; and visual fluor-
escence-observation cell-based assay (CBA). A recent inter-
national comparative study of the different techniques to
detect AQP4-IgG in sera of patients with NMO and
NMOSD showed that although their specificities were excellent
their sensitivities were variable®. Whereas the most sensitive
techniques were human AQP4-transfected cell-based assays
(73%-77%), fluorescence immunoprecipitation assay (FIPA)
and the mouse tissue-based indirect immunofluorescence



assay were the least sensitive (around 50%). The commercially
introduced ELISA which is a simple and relatively sensitive
technique may make AQP4-IgG serum assessment more
widely available. However, a group of 20%-30% of NMO
patients remain seronegative for the antibody even by the
use of the most sensitive assay available.

In addition to insufficient assay sensitivity, frequent
causes for seronegative status include remission of the dis-
ease, use of immunosuppressive agents and apheresis. It is
probable that NMO is a heterogeneous syndrome with dif-
ferent physiopathogenetic mechanisms. The group of NMO
seronegative patients shows no female preponderance, and
higher proportion of Caucasians, monophasic course, sim-
ultaneous optic neuritis and transverse myelitis™.

Recently we have identified antibodies to myelin oligo-
dendrocyte glycoprotein (MOG) in a group of patients
with AQP4-IgG seronegative NMOSD. Although seropositive
anti-MOG patients represent only 7% of all NMOSD cases
they are important for their phenotypical differences as
compared to AQP4-IgG seropositive patients which include
preponderance of males, more frequency of optic nerve
than spinal cord involvement, more frequency of mono-
phasic course, and a better functional recovery after
an attack™.

Our Case 1 had sicca syndrome long before developing
NMO. This patient and some previously reported cases'"'>"”
are examples of AQP4-IgG seronegative status in patients
with SS and NMO. Notwithstanding their seronegative status
might have resulted from essay insufficient sensitivity, dis-
ease remission, or treatment, these patients may be true
AQP4-IgG seronegative NMO cases, and their disease related
to MOG antibodies
Whereas the hypothesis of cross reaction between aqua-

or other unidentified antibodies.

porin-4 — predominantly expressed in the optic nerves and
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reported patients with the association of SS and NMOSD cor-
roborate the current evidences which suggest the presence of
an autoimmune milieu, most probably defined by genetic fac-
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