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Introduction: Neuromyelitis optica spectrum disorder (NMOSD) is an 
inflammatory, demyelinating syndrome of the central nervous system 
(CNS) that predominantly affects the spinal cord and optic nerves. Since 
it was first described, new information about the pathophysiology gained 
momentum with the discovery of an antibody against Aquaporin-4, a 
water channel protein that is predominantly found in the astrocytes. In 
our study, we evaluated the clinical features of NMOSD and clinically 
related CNS disorders.

Method: In our study, we recruited patients that were followed by 
Clinic for Multiple Sclerosis and Myelin Disorders at Istanbul University 
between 1979 and 2016.

Results: Thirty-five NMOSD, fifteen relapsing inflammatory optic 
neuropathy (RION) and ten opticospinal multiple sclerosis (OSMS) 

patients were recruited in our study. Forty-eight patients (%80) were 
female and twelve (%20) were male. Age, sex, follow-up period, 
annualized relapse rate, relapses in the first two years and progression 
index were similar between the groups. Cerebrospinal fluid (CSF) protein 
levels were higher in the NMOSD group. Concomitant autoimmune 
disorders were observed in six NMOSD patients and two OSMS patients. 
One patient with RION had nonspecific white matter lesions without 
gadolinium enhancement in the brain MRI.

Conclusion: Laboratory and imaging findings suggests that NMOSD is a 
distinct disorder than RION and OSMS. Further studies are needed to say 
specific comments about the existence of OSMS.

Keywords: NMO, opticospinal, optic neuropathy, transverse myelitis, 
Aquaporin-4, RION

ABSTRACT

Cite this article as: Çakar A, Ulusoy C, Gündüz T, Küçükali Cİ, Kürtüncü M. Clinical Features of the Patients with Neuromyelitis Optica Spectrum Disorder. Arch 
Neuropsychiatry 2021; 58:21-25.

21

Correspondence Address:  Murat Kürtüncü, Department of Neurology, Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey  •  E-mail: kurtuncum@gmail.com 
Received: 25.12.2018, Accepted: 01.01.2019, Available Online Date: 26.08.2019

©Copyright 2019 by Turkish Association of Neuropsychiatry - Available online at www.noropskiyatriarsivi.com 

Neuromyelitis optica spectrum disorder (NMOSD) is an inflammatory, 
demyelinating syndrome of the central nervous system (CNS) that 
predominantly affects the spinal cord and optic nerves (1). Since it was first 
described at 1870, new pieces of information about the pathophysiology 
gained momentum with the discovery of an antibody against Aquaporin-4 
(anti-Aqp4), a water channel protein that is predominantly located in the 
astrocytes and has a vital role in the fluid homeostasis in the CNS (2). 
Clinical criteria of the disease were first described in 1999, and then with 
the discovery of anti-Aqp4, revised criteria were published by the same 
group with the inclusion of anti-Aqp4 seropositivity (3). Until 2015, NMO 
was thought to be a disorder of the optic nerves and spinal cord. With the 
increased knowledge of distinct brain lesions in certain areas, including 
area postrema, diencephalon and brain stem, diagnostic criteria and the 
nomenclature were changed again and the term NMOSD was introduced 
(4). Changes in the diagnostic criteria cause different results in clinical 
and demographic features in different studies. However, it is well known 
that the disease predominantly affects women and the disease onset is 
later-in-life comparing to multiple sclerosis (MS) (1).

The disease can be either monophasic or polyphasic, more frequently. 
Given that the duration between two attacks can be more than ten years 
it is a challenge for clinicians to foresee the clinical course. Monophasic 
forms, by definition, present with simultaneous optic neuritis and 
transverse myelitis that was once named as Devic’s Disease. However, 

specific clinical biomarkers that predict relapses are still needed that will 
guide the clinicians about the recurrence of the disease.

Primary manifestations of NMOSD are optic neuritis and transverse 
myelitis. Optic neuritis tends to be bilateral and transverse myelitis 
affects more than three segments of the spinal cord causing more 
disability and bladder dysfunction than the transverse myelitis caused 
by MS. Cervical myelitis can extend to the brainstem and dorsal medulla 
resulting in intractable vomiting, narcolepsy and acute respiratory 
failure (1, 4). Although cerebral lesions can frequently be observed 
in NMOSD, it is uncommon for these lesions to meet the Barkhof 
criteria of MS (5). Rarely, the lesions can be confluent and even result 
in cortical dysfunction causing encephalopathy, subcortical executive 
dysfunction or posterior reversible encephalopathy syndrome 
(PRES) (6, 7). Concomitant autoimmune syndromes are common in 
NMOSD. The most common accompanying autoimmune syndromes 
are autoimmune thyroiditis, systemic lupus erythematosus (SLE) and 
Sjogren’s syndrome (1).

Cerebrospinal fluid (CSF) analysis in the relapse periods usually shows 
pleocytosis as high as 50–1000 cells/mm3 with neutrophil predominance 
in one third. Oligoclonal bands are observed in 20–30% of the patients. 
The seropositivity rate of anti-Aqp4 antibodies changes between 70–80% 
in different studies (3)
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Suggested treatment options for NMOSD includes high dose steroids and 
plasma exchange for relapses, azathioprine, mycophenolate mofetil and 
anti-CD20 monoclonal antibodies for prevention. With the increased 
knowledge about the pathophysiology, emerging treatment options such 
as tocilizumab and eculizumab, are rapidly increasing (8–10).

Relapsing inflammatory optic neuropathy (RION) is characterized 
by recurrent attacks of autoimmune optic neuritis without any other 
identifiable cause. It is still unclear if more than two or three attacks 
is necessary for the diagnosis. Exclusion of infectious, inflammatory, 
metabolic or other idiopathic conditions that can cause optic neuropathy 
is essential for the diagnosis. Age at onset is usually in the third or fourth 
decade of life, varying between 14 to 69, with a female predominance 
at about 2:1 (11, 12). Recent studies suggested that antibodies against 
myelin-oligodendrocyte glycoprotein may play an essential role in the 
pathophysiology (13). The treatment of RION includes intravenous (IV) 
methylprednisolone and plasma exchange for acute exacerbations, and 
azathioprine, mycophenolate mofetil, intravenous immunoglobulins 
(IVIG), and cyclophosphamide for prophylaxis (14, 15).

Opticospinal MS (OSMS) was described in the Asian population before 
the discovery of anti-Aqp4. Since the long-term follow-up of OSMS 
patients showed that the seropositivity of anti-Aqp4 is as high as 50%, the 
term OSMS is now used rarely (16). However, patients with optic neuritis 
accompanied by transverse myelitis, may not fulfill the diagnostic criteria 
of NMOSD and MS causing difficulties in the diagnosis and treatment.

METHODS
In this study, we aimed to characterize the clinical features of NMOSD, 
RION, and OSMS. We recruited patients that were followed in the 
Clinic for Multiple Sclerosis and Myelin Disorders at Istanbul University 
between 1979 and 2016. We used patient’s medical charts and updated 
them with new patient visits if needed. Consent of the patients was 
obtained according to the Declaration of Helsinki, and the study has been 
approved by the Ethical Committee of Istanbul University Institutional 
Review Board for Research with Human Participants.

We divided the patients into three groups. Group 1 (NMOSD) included 
patients with NMOSD according to the Wingerchuk diagnostic criteria 
(4). In group 2 (RION), we enrolled patients with three or more isolated 
autoimmune optic neuritis episodes. All cases with optic neuritis caused 
by another condition were excluded from the study. Group 3 (OSMS) 
consisted of patients with a history of at least one optic neuritis and one 
transverse myelitis attacks but neither fulfilling the Barkhof MRI criteria 
of MS nor 2015 Wingerchuk criteria of NMOSD after a follow-up period 
of at least five years. Other causes of optic neuritis and transverse myelitis 
were excluded by appropriate tests.

Statistical analyses were performed using SPSS for Windows, Version 
17.0. (SPSS Inc., Chicago, USA).

RESULTS
Demographic features
Thirty-five NMOSD, fifteen relapsing inflammatory optic neuropathy 
(RION) and ten opticospinal multiple sclerosis (OSMS) patients were 
identified. Forty-eight patients were female, and twelve were male. There 
was a marked female predominance in the OSMS and NMOSD groups 
which was not statistically significant compared to the RION group (9 
females/1 male in OSMS, 29/6 in NMOSD and 10/5 in RION). Mean ages 
at onset were 34.6 (min-max: 16–59) in NMOSD, 34.4 (min-max: 17–63) 
in RION and 33.0 in OSMS group (min-max: 16–46) (p=0.92). Age at 
onset, gender ratio, follow-up duration, disease duration until treatment 
initiation, annualized relapse rate (ARR), relapses in the first two years 
and progression index were similar between the groups (Table 1).

Group 1 (NMOSD)
In a mean follow-up period of 9.7±7.6 years, six patients remained 
monophasic. Mean Expanded Disability Status Scale (EDSS) score in the 
last examination was 3.4 (min-max: 1–8). Seropositivity of anti-Aqp4 was 
62%, and it was higher in females, although not statistically significant 
(65% vs. 50%, p=0.47). Presence of anti-Aqp4 antibodies did not affect the 
ARR or progression index (annualized change in the EDSS). Clinical type of 
the first clinical attack was not associated with higher ARR or progression 

Table 1. Clinical and demographic features of the patients

NMOSD RION OSMS

p-value*

NMOSD vs. 
RION

NMOSD vs. 
OSMS

RION vs. 
OSMS

Patients 35 15 10

Female/male 29/6 10/5 9/1 0.20 0.30 0.18

Age at onset (min.-max.) 34.6 (16–59) 34.4 (17–63) 33.0 (16–46) 0.98 0.96 0.89

Mean disease duration (year ± std) 9.6±7.6 6.2±7.2 9.3±5.2 0.06 0.77 0.05

Mean follow-up (year ± std) 9.2±7.7 5.8±7.2 8.9±5.3 0.07 0.77 0.06

Mean EDSS score in last examination (min-max) 3.4 (1–8) - 3.8 (1–6.5) - 0.75 -

Mean annualized relapse rate (year ± std) 0.8±1.0 1.4±1.1 0.6±0.4 0.05 0.35 0.28

Mean duration between first two attacks (month ± std) 44.3±60.2 40.1±45.1 15.1±9.7 0.70 0.42 0.36

Mean number of relapses ( ± std) 3.8±2.6 3.2±0.7 5.2±3.0 0.95 0.11 0.04

Mean duration until treatment initiation (month ± std) 53.9±74.2 21.1±30.7 53.5±48.5 0.57 0.58 0.21

Concomitant autoimmune disease 6 0 2 - 0.67 -

Mean relapses in first two years ( ± std) 1.8±0.9 1.8±0.9 2.4±0.5 0.91 0.06 0.06

Mean progression index ( ± std) 0.7±0.8 0.8±0.9 0.5±0.2 0.81 0.98 0.83

NMOSD, neuromyelitis optica spectrum disorders; RION, relapsing inflammatory optic neuropathy; OSMS, opticospinal multiple sclerosis; EDSS, expanded disability status scale; 
std, standard deviation.
* Chi-square test was used to compare ratios.
Mann-Whitney U test was used to compare means. 
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index (p=0.33, p=0.33). The subgroup analysis between the patients with 
the onset before 25 years, between 25–35 years and later than 35 years 
showed that patients with earlier-onset had higher ARR (p=0.03) but, 
without any significant difference in the EDSS at last visit (p=0.23).

Mean CSF protein level was 50.0±33.2 mg/dL. Lymphocytes were the main 
component of the CSF cell content (19.1±51.1/mm3). Oligoclonal bands 
were positive in four patients. Interestingly, five patients have OCB pattern 
4 suggesting the presence of systemic IgG that leaked into CSF (Table 2).

Concomitant autoimmune diseases were observed in five patients. 
Three patients had Hashimoto thyroiditis, one had systemic lupus 
erythematosus (SLE), and another had celiac disease. One patient was 
seropositive for antinuclear antibodies (ANA). Two patients had attacks 
of intractable vomiting and one patient presented with hiccups.

Longitudinally extensive transverse myelitis (LETM) was found in 27 
patients. Thirteen patients had asymptomatic cerebral lesions.

All relapses were treated with 1000 mg/day IV methylprednisolone for 5 to 
7 days, then once a week for four weeks per our Clinic’s treatment protocol. 
After the first five days, 32 mg oral methylprednisolone was administered 
which was slowly tapered in two months. Refractory patients were treated 
with plasma exchange. Azathioprine was the first choice for preventive 
treatment. Mycophenolate mofetil, cyclophosphamide, rituximab, 
monthly IV methylprednisolone were used for second-line options.

RION group
Mean visual acuity was 0.5 (0.0–1.0) in the primarily affected eye. The 
ARR, duration between the first two attacks and attacks in the first two 
years were same in females and males (p=0.07, p=0.16, p=0.37).

One patient had nonspecific white matter lesions without gadolinium 
enhancement in the brain MRI. None of our patients had lesions in the 
spinal MRI.

Mean CSF protein was 24.2±4.9 mg/dL. Mean CSF lymphocyte count was 
1.7±3.6/mm3. OCB was positive in one patient. All relapses were treated 
with the same protocol of NMOSD. We used azathioprine for the first 
choice for preventive treatment. Second-line treatment options were 
cyclophosphamide and monthly IVIG infusions.

OSMS group
Mean EDSS in the last examination was 3.8 (1.0–6.5) in a mean follow-up 
of 9.3 (3–12) years. Clinical type of the first attack did not predict the ARR 
or progression index (p=0.22, p=0.42).

None of the patients had an autoimmune disease. However, one patient 
was seropositive for ANA, and another one was for anti-cardiolipin 
antibodies.

The mean CSF protein level was 20.0±4.0 mg/dL, and there was no 
significant CSF pleocytosis. Mean CSF lymphocyte count was 0.5±0.8/
mm3 and neutrophil count was 0.1±0.3/mm3. Eight patients had positive 
OCB’s in the CSF.

Relapses were treated using similar protocols that we used in patients 
with NMOSD except for oral steroids. Patients in this group received 
treatments for MS such as interferon beta-1b, interferon beta-1a 
(subcutaneous or intramuscular), glatiramer acetate, fingolimod, or 
dimethyl fumarate were administered for preventive treatment.

Multiple sclerosis functional composite (MSFC) parameters were similar 
in NMOSD and OSMS groups (Table 3).

DISCUSSION
NMOSD is a rare, inflammatory demyelinating disease of the CNS and 
may cause significant disability in young adults. Disease course can be 
catastrophic in NMOSD with a five-year mortality rate of as high as% 70 
in previous studies (1).

Table 2. Cerebrospinal fluid (CSF) features of the patients

NMOSD RION OSMS

p-value*

NMOSD vs. 
RION

NMOSD vs. 
OSMS

RION vs. 
OSMS

Mean protein level (mg/dL) 50.0±33.2 24.2±4.9 20.0±4.0 0.02 0.01 0.10

Mean lymphocyte count (/mm3) 19.1±51.1 1.7±3.6 0.5±0.8 0.22 0.23 0.84

Mean neutrophil count (/mm3) 0.9±2.8 0.1±0.2 0.1±0.3 0.29 0.66 0.93

Mean IgG index 0.7±0.4 0.4±0.2 0.9±0.4 0.15 0.41 0.05

OCB positivity 12% 7% 80% 0.61 0.01 0.01

NMOSD, neuromyelitis optica spectrum disorders; RION, relapsing inflammatory optic neuropathy; OSMS, opticospinal multiple sclerosis; OCB, oligoclonal bands.
* Chi-square test was used to compare ratios.
Mann-Whitney U test was used to compare means. 

Table 3. Comparison of NMOSD and OSMS by 9-hole peg test, grip strength test by using dynamometry, and 25-second walking test

Test NMOSD OSMS p-value*

9-hole peg test/dominant hand (seconds) 26.1±6.2 23.4±4.7 0.39

9-hole peg test/non-dominant hand (seconds) 31.4±11.8 26.0±8.2 0.09

Dynamometry/dominant hand (kilograms) 28.7±9.6 28.8±7.3 0.84

Dynamometry/non-dominant el (kilograms) 24.3±11.3 25.7±6.2 0.55

25-second walking test (seconds) 6.3±2.3 15.7±7.5 0.91

NMOSD, neuromyelitis optica spectrum disorders; OSMS, opticospinal multiple sclerosis.
* p-values were calculated using the Mann-Whitney U test. 
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ARR and progression index are important parameters which are 
primarily used in MS. In the previous studies, mean ARR of untreated 
NMOSD patients was calculated approximately as 2 (17). Our patients 
had significantly lower ARR, which may be the result of early treatment 
initiation. The type and the severity of the first clinical attack are valuable 
for estimating the prognosis. Severe myelitis is associated with worse 
clinical outcome. However, we could not find such an association in our 
study. With the newer Wingerchuk criteria, the spectrum of the clinical 
and the MRI features leading the NMOSD diagnosis were considerably 
expanded. Consequently. the number of the NMOSD patients were 
increased in our group. However, recently described manifestations 
of NMOSD, including intractable vomiting, hiccups, and symptomatic 
narcolepsy were rare in our group (4). There was a marked female 
predominance (82%) in patients with NMOSD (Group 1) with disease 
onset in the fourth decade, that was comparable to previous studies (1, 
17). Males tend to have a worse prognosis in MS. However, there is no 
clear association between gender and the disease course in NMOSD. In 
our study, ARR was similar between males and females.

Six patients in the NMOSD group had a concomitant autoimmune 
disorder. It is known that comorbid autoimmune disorders may worsen 
the prognosis (18). But, we were unable to find any difference on outcome 
depending on the presence of comorbid autoimmune disorders.

Twenty-two patients were seropositive for anti-Aqp4. Seropositivity was 
associated with higher EDSS in previous studies (19). We did not observe 
any clinical difference between the seronegative and seropositive 
group, which may be due to the relatively low number of patients (18). 
In seronegative patients, antibodies against myelin-oligodendrocyte 
glycoprotein (anti-MOG) should be evaluated. Anti-MOG associated 
NMOSD tends to have a more benign clinical course with an earlier 
onset. In contrast to anti-Aqp4 associated NMOSD, anti-MOG positive 
patients have a gender ratio around 1/1 (20). We are currently performing 
the anti-MOG antibody analysis in our seronegative patients.

Examination of the CSF is essential in the differential diagnosis of NMOSD. 
We did not find as much neutrophilic pleocytosis as suggested in previous 
studies (1). This may be caused by performing CSF analysis in the remission 
phase. OCB pattern 4, which is named as the mirror pattern, was observed 
in five patients. Interestingly, four of the patients were seropositive for 
anti-Aqp4. This may be due to the passive diffusion of the anti-Aqp4 or 
other unknown disease-related antibodies to CSF (21).

RION is a rare disorder, and the diagnosis depends on the exclusion of 
other causes. Given that, there is a limited number of prospective studies 
concerning the clinical characteristics and the prognosis. Our group 
includes ten females and five males with disease onset in the fourth 
decade. This was parallel with the previous reports (15). There were no 
precise data about the factors that may play a role in the prognosis. 
Therefore, we analyzed the potential candidates that may forecast the 
disease prognosis. We did not find any difference between females and 
males in the ARR. Neither the duration between the first two attacks nor 
the number of clinical attacks in the first two years were associated with 
worse outcome.

Approximately 10% of the patients with RION have OCB in the CSF. 
Only one patient in our group was positive for OCB. The rest of the CSF 
parameters were similar to the previous reports. One of our patients had 
nonspecific cerebral lesions which were rarely reported in the literature 
(15).

OSMS is a term which is rarely used in the Western literature. It is 
thought to represent a specific group of patients which is now included 
in NMOSD. However, the patients with optic neuritis and transverse 

myelitis, who does not fulfill Wingerchuk NMOSD criteria can cause 
diagnostic confusion, especially if they have positive OCB (4). There is 
disagreement whether this disorder is MS or NMOSD forme fruste (in 
crude, or unfinished, form). In our study, we identified ten patients with 
OSMS that fulfilled the criteria as mentioned earlier. Previous studies were 
performed before the discovery of anti-Aqp4, therefore, giving unreliable 
information. In our group of patients with OSMS, we observed a marked 
female predominance which was significantly higher than expected in 
MS. Median of age at onset was also higher than MS in this group (16). 
Spinal cord involvement is a well-known prognostic factor in MS. In our 
group, the type of the first clinical attack does not appear to have a role 
in the outcome. Age at onset, the number of attacks in the first two years 
and the duration between the first two attacks were not associated with 
the prognosis.

We compared clinical and laboratory findings of OSMS with NMOSD. 
We did not find any difference in the demographic features, progression 
index, and ARR. This may be a result of the limited number of patients in 
the OSMS group. MSFC is a vital scoring system to measure the functional 
status. We did not find any difference between the patients with OSMS 
and NMOSD. However, CSF findings were markedly different. We did not 
observe any pleocytosis as in patients with NMOSD.

CONCLUSION
Laboratory and imaging findings suggest that NMOSD is a distinct disorder 
than RION and OSMS. Anti-Aqp4 seropositivity may not have an essential 
role in the prognosis of NMOSD. Pattern 4 OCB may be an important hint 
for the diagnosis of NMOSD. Clinicians should be aware of cranial MRI 
lesions in RION which can cause diagnostic difficulties. Further studies are 
needed to say specific comments about the existence of OSMS.
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