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Abstract
Neuromyelitis Optic (NMO) is an

inflammatory disorder involving central
nervous system which often co-exists with
other autoimmune diseases such as
Sjögren’s syndrome (SS). NMO manifesta-
tion could precede or follow SS, but the role
of anti-SSA in the pathogenesis of NMO
remains unclear. We present a case of NMO
with anti-AQP4 anti-SSA antibody positive.
A-44-year-old female presented with right
side weakness. The symptoms began with
numbness that improved spontaneously.
She also complained pain and dry sensa-
tions on her eyes. Schirmer test on her left
eye, antinuclear antibody (ANA) and anti-
SSA antibody were positive. Cervical MRI
revealed intramedullary lesion on T2-
weighted-image at C2-C5 level. She was
diagnosed as NMO with positive anti-
AQP4 and probable SS. She received 1g
methylprednisolone for 5 days proceeded
with mycophenolic acid. One-year observa-
tion showed clinical improvement.
Systemic autoantibodies must substansially
be evaluated in NMO. Comprehensive diag-
nosis and providing appropriate immuno-
suppressant might prevent further disability
and relapse. 

Introduction
Neuromyelitis optica (NMO) is an

inflammatory disorder of the central nerv-
ous system (CNS) that mostly involve optic
nerve and spinal cord. Prior to the discovery
of anti-aquaporine 4 (AQP4) antibodies,
NMO was considered as a variant of multi-
ple sclerosis (MS) due to their similar
symptoms. However, it has already been
recognized that both diseases have different
pathophysiology and management.1 Unlike
MS, the presence of NMO is often associat-
ed with other autoimmune diseases such as

systemic lupus erythematosus (SLE) and
Sjögren’s syndrome (SS).2

Neurologic manifestations, including
peripheral neuropathy, optic neuritis, and
transverse myelitis, are found in approxi-
mately 20% of SS cases.3 Several studies
also showed positive anti-AQP4 antibody in
some cases of SS.4,5 However, it is still
debated whether NMO is a neurological
complication of SS or coexists with SS.6

Here, we report a 44-year-old female
with NMO who had positive anti-AQP4 and
anti-SSA antibody which responded well
with immunosuppressant. Although NMO
is still considered as a rare disease in
Indonesia, the number of cases keeps
increasing. Early recognition, comprehen-
sive diagnosis, and appropriate treatment
might prevent further disability.

Case Report
A 44-year old female, mixed race

between Tapanuli and Chinese, came to our
hospital with weakness on her right arm and
leg since a month ago. The symptoms were
preceded by fluctuating tingling and numb-
ness on her right leg that sometimes
resolved spontaneously. There was
headache, which she described as being
electrified. She also experienced dry eye
and pain with gray cloud-like shadow on
her left eye which worsen in the morning
and after heat exposure. No sand sensation
was reported on her left eyes. Fever or other
diseases were denied, but fatigue was per-
ceived almost every day. 

Twenty years ago, she also had similar
symptoms of weakness on her right side and
difficulty to move her eyeball to the left
which resolved spontaneously.

Neurologic examinations revealed
weakness and hypesthesia on her right leg
accompanied with increased physiological
reflexes and bilateral positive Hoffmann
and Tromnner signs. Her visual acuity was
within the normal limit on her right eye but
decreased on the left one (1/60). There were
relative afferent pupillary defect and tempo-
ral pallor on the left optic nerve head that
indicated optic nerve atrophy. Other cranial
nerves were within normal limit. Schirmer
test showed 15 cm moisture on the right eye
but only 5 cm on the left eye in 5 minutes. 

Cervical MRI revealed T2-weighted
hyperintensity on segment C3-C5 without
gadolinium enhancement (Figure 1). Brain
MRI result was normal.

Cerebrospinal fluid (CSF) analysis was
also within normal limit. Herpes simplex,
varicella zoster, Epstein-Barr and
Mycobacterium tuberculosis DNA were not
detected on polymerase chain reaction

(PCR). The oligoclonal band was negative
both in CSF and serum (Table 1).

Indirect immunofluorescence antinu-
clear antibody (IF-ANA) test showed
speckled pattern with the titer of 1:320.
Serum anti-Ro/SSA antibody was strongly
positive with borderline anti-La/SSB and
negative anti ds-DNA antibody.

Anti-AQP4 antibody was examined in
the Clinical Pathology Laboratory of Cipto
Mangunkusumo Hospital using cell-based
indirect immunofluorescence assay utiliz-
ing M1-AQP4-transfected HEK293 cells.
The result was positive as seen in Figure 2. 

The patient was diagnosed as NMOSD
with positive anti-AQP4 antibody and prob-
able SS. Following the administration of
1,000 mg methylprednisolone for five days,
her clinical condition improved. The treat-
ment was continued with mycophenolic
acid 360 mg bid. No relapse occurred in a
year of observation. 

Discussion
NMO, previously known as Devic’s

disease, is an autoimmune disease charac-
terized by optic neuritis and longitudinally
extensive transverse myelitis (≥3 vertebral
segments) (LETM). Its prevalence in
Southeast Asia is estimated to be 0.43-
2.7/100,000 population.1
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The pathogenesis of NMO is mediated
by anti-AQP4 antibody which caused astro-
cyte damage. AQP4 is a type-III transmem-
brane protein that regulates water trans-
portation in the brain cells. It was abundant
in the astrocyte membrane of blood-
endothelial barrier and blood-CSF barrier. It
is commonly found in the CNS and is most-
ly expressed in retina, optic nerve, hypo-
thalamus, cerebellum, periventricular, peri-
aqueductal region, and spinal cord.2,3

Anti-AQP4 antibody, known as NMO
immunoglobulin (NMO-IgG), is an isotype
of IgG1 which had potencies to activate
complement system and produced C5b-9
lytic complex resulting in the destruction of
the astrocyte.2,4 The active lesion of NMO
showed loss of AQP4 molecules and
perivascular glial fibrillary acid proteins

(GFAP).2 GFAP is an intermediate filament
which plays an important role for cytoskele-
tal and mechanic strength of the astrocyte. It
also supports the function of adjacent neu-
ron and the blood-brain barrier.5

Unlike MS, NMO is more prevalent in
the non-caucasian population. The predis-
posing genetic factors in NMO also differed
from MS. In Brazilian, anti-AQP4 antibody
seropositivity is associated with human
leukocyte antigen (HLA)-DRB1*03 (DR3)6

whereas in Japanese and Chinese, it is asso-
ciated with HLA-DPB1*0501.7,8

The International Panel for NMO
Diagnosis (IPND) has developed revised
NMO diagnostic criteria which includes the
anti-AQP4 antibody status.9 According to
these criteria, this patient fulfills the criteria
for NMOSD with positive anti-AQP4. She
has two major criteria, optic neuritis, and
transverse myelitis. The anti-AQP4 anti-
body was also positive, tested using indirect
immunofluorescence cell-based assay.

NMO often co-exists with other sys-
temic autoimmune diseases including SLE
and SS.10 Park et al. reported that of 48
NMO patients with positive anti-AQP4
antibody, 18 patients (37.5%) had concomi-
tant positive anti-SS-A antibody. The
seropositivity of anti-AQP4 antibody was
also higher in anti-SSA seropositive sub-
jects compared with the seronegative
ones.11 Estiasari et al. also found that anti-
AQP4 antibody was detected in 31.8% SS
patients, of which 85.7% had LETM

lesion.12 Similar result was also reported
from Korea, in which of 106 anti AQP4
patients, 33% had other autoantibodies such
as ANA and anti-SSA.13 The role of anti-
SSA in the pathogenesis of NMO is still a
focus of debate. Anti-AQP4 antibody is
expressed not only in the CNS, but also in
the kidney, gastrointestinal, and respiratory
tract, but we found no report on extra-CNS
organ involvement in NMO patients. It
seems that the autoantibody pathogenicity
is only restricted in the CNS milieu and it
has already known that anti-AQP4 antibody
can destruct astrocyte.2 However, anti-
AQP4 antibody can be detected in the
serum long before the clinical manifestation
of NMO appears. Nishiyama et al reported
a case of 34-year-old female whose anti-
AQP4 antibody has been already detected
ten years before the NMO.14 Anti-AQP4
antibody also persists in the remission
phase of NMO.15

According to these two pieces of evi-
dence, we concluded that anti-AQP4 anti-
body can only cause the disease if it pene-
trates the blood-brain barrier (BBB). Under
physiologic condition, anti-APQ4 antibody
did not cross the BBB. It has been hypothe-
sized that other triggers or pre-existing CNS
inflammation are essential to break the
BBB that allow the anti-AQP4 antibody to
enter the brain.2-4 SSA antigen is expressed
in the endothelial cells. The reaction
between SSA antigen with the antibody will
lead to disruption of the endothelial cells
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Table 1. Cerebrospinal fluid analysis result.

CSF analysis                                                    Result                                 Reference

Leukocyte (cells/µL)                                                               6                                                         0-5
Polymorphonuclear (cells/µL)                                             5                                                           -
Mononuclear (cells/µL)                                                        95                                                          -
Glucose (mg/dL)                                                                    78                                                      45-80 
Protein (mg/dL)                                                                    27.5                                                    15-45 
Herpes Simplex type I and II DNA                           Not detected                                    Not detected 
Cytomegalovirus DNA                                                  Not detected                                    Not detected
Epstein-Barr virus DNA                                               Not detected                                    Not detected
Mycobacterium Tuberculosis DNA                           Not detected                                    Not detected

Figure 1. Cervical magnetic resonance
imaging. A) The sagittal T2-weighted
image showed hyperintensity in the spinal
cord at level C3-C5. B) The axial T2-
weighted image on the level of C4 showed
hyperintensity in the center of the spinal
cord.

Figure 2. Cell-based indirect immunofluorescence assay for anti-AQP4 antibody detec-
tion. A) negative control; B) positive control; C) Patient serum.
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including brain endothelial cells. It might
cause the leakage of BBB which provides
anti-AQP4 antibody to enter the brain
parenchyma.11 Despite the detection of anti-
SSA antibody in our case, the criteria to def-
initely diagnose SS were not fully fulfilled.
She experienced dry eyes for two months
with positive Schirmer’s test on the left eye,
but no dry mouth and histopathologic evi-
dence in this case. NMO symptoms can pre-
cede the diagnosis of SS as reported by Park
et al. which discovered that of 21 patient
who fulfills the diagnostic criteria for SS,
five were diagnosed in the initial evaluation
of NMO and 18 were in the follow-up
phase.11 Our patient showed clinical
improvement and no relapse in one-year
observation with immunosuppressant. She
was initially treated with high-dose methyl-
prednisolone, which was followed with
mycophenolic acid. Commonly-used
immunosuppressant for NMO includes aza-
thioprine, mycophenolic acid, and ritux-
imab.16 A prospective cohort study compar-
ing the efficacy of azathioprine, mycophe-
nolate mofetil, and low-dose rituximab dis-
covered the similarity on the effectiveness
among these medications in reducing ARR
(Annualized Relapse Rate) and improving
the clinical symptoms. Mycophenolate
mofetil and rituximab also decrease the
anti-AQP4 antibody titer and provide less
side effects compared with azathioprine.17

Conclusions
Co-existence of NMO and SS is com-

mon with the positivity of both anti AQP4
and anti-SSA antibody hence evaluation of
systemic autoantibody in NMO cases is
important. The mechanism of the role of
anti-SSA antibody in the pathogenesis of
NMO remains to be elucidated. Appropriate
immunosuppressant treatment is beneficial
in achieving disease remission and mini-
mizes the disability.
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