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to the involvement of optic nerve, spinal cord, area 
postrema, and other parts of brainstem or diencephalon, 
with/without serum NMO antibody.[2]

Prevalence of NMOSD is varying among different 
races and is more prevalent in Indian, Asian, and 
Black populations, where 15–57% of patients with 
demyelinating diseases suffer from it.[3]

The most common initial symptom of NMO is optic 
neuritis (ON)[4] that is more severe and less recoverable as 
compared with multiple sclerosis (MS).[5] Pain, myelitis 
with painful tonic spasm, vomiting, hiccups, oculomotor 
dysfunction, pruritus, hearing loss, facial palsy, vertigo, 
vestibular ataxia, headache, and paresthesia are other 
reported symptoms of NMOSD.[4,6,7]

INTRODUCTION

Neuromyelitis optica spectrum disease (NMOSD) is 
an autoimmune demyelinating disorder involving the 
central nervous system, with predominance of optic 
nerve and spinal cord involvement.[1]

Discovery of neuromyelitis optica‑immunoglobulin 
G (NMO‑IgG) antibody has increased knowledge in 
diagnosis of disease.[1]

According to revised criteria of NMOSD, diagnosis 
can be confirmed by clinical syndromes and/or 
magnetic resonance imaging (MRI) findings related 
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Notably, NMOSD has female predominance in different 
populations.[8] In one study performed in the United 
States, the age of onset was 41.1 years on an average,[8] but 
Collongues et al. reported the mean age of 34.5 years for 
onset of the disease in French population.[9]

Course of NMOSD disease can be monophasic or relapsing, 
but relapsing course was reported in 80%–90% of patients.[10] 
Monophasic course of NMOSD occurs equally among men 
and women, but relapsing course is significantly more 
frequent among females.[11] Relapsing course during first 
2 years of disease onset is in association with poor prognosis, 
severe disability, and even death.[12]

Based on lacking enough data about NMOSD in different 
populations and especially few available studies about 
NMOSD in Isfahan, Iran, which is one of the most prevalent 
cities of MS in Iran and also lack of enough study based 
on 2014 criteria of Wingerchuk et al.,[2] this study was 
designed to assess demographics of NMOSD patients and 
increasing knowledge for better diagnosis and management 
of patients.

MATERIALS AND METHODS

This is a cross‑sectional study conducted in Kashani 
Hospital as an MS referral center in Isfahan, Iran. Among 
2300 patients registered in Kashani MS Clinic during 
2009–2014, 45 patients were diagnosed with NMO patients 
according to the revised NMOSD diagnostic criteria 
2014.[2] The study was approved by the Isfahan University 
of Medical Sciences.

Inclusion criterion was diagnosis of NMOSD based on 
Wingerchuk et al., 2014 criteria[2] and patients who did not 
match criteria completely were excluded.

All patients were informed about the study and consent 
form was signed by all of them. Demographic data and 
characteristics of disease such as Expanded Disability Status 
Scale (EDSS) score, disease duration, clinical symptoms, 
laboratory data, and brain and spine MRI findings were 
recorded by a trained nurse.

MRI device was Philips Ingenia 1.5 Tesla and all patients 
had T1, T2, and flair MRI.

Patients whose brain MRI was not matched with McDonald 
criteria were followed in order to be assessed for criteria of 
NMOSD.[13]

Long‑extending transverse myelitis (LETM) was defined 
as ≥2 segment involvement in the spine MRI.

All of the patients were examined and EDSS score was 
assessed by an expert neurologist. Semiquantitative 
NMO‑IgG serology assay with ELISA method was done for 
all patients. 2 ml serum of each patient was needed for this 
test. Cutoff value for positive results was 1.6 U/ml.

Data were analyzed by using  IBM SPSS version 20, United 
States software. Because the distribution of much of the 
quantitative data was skewed, medians and ranges are 
presented. Mann–Whitney test was applied to assess the 
differences. Chi‑square or Fisher’s exact test was used for 
dichotomous variables. Values of P < 0.05 were considered 
statistically significant.

RESULTS

Forty‑five patients with diagnosis of NMOSD including 
7 male and 38 female enrolled in this study (female to 
male ratio was 5.4:1). The mean age of patients, mean 
age of disease onset, and mean duration of disease 
were 37.2 ± 10.8 years (mean ± standard deviation [SD]; 
range: 19–62), 29.8 ± 11.2 years (mean ± SD; range: 11–58), and 
7.43 ± 2.6 years (mean ± SD; range: 1–14), respectively [Table 1].

The first presenting symptoms were ON in 25 (55.6%), transverse 
myelitis (TM) in 18 (40%), and brainstem symptom (including 
manifestations such as intractable vomiting, nausea, or vertigo) 
in 2 (4.45%) patients. The presentation of second attacks was ON 
in 23 (51.1%), TM in 18 (40%), and brainstem deficit in 2 (4.45%) 
and 2 (4.45%) with no new presentations.

The interval between the first and the second attack was 
19.28 ± 31.27 months (range: 1 month to 17 years).

The mean EDSS score in patients at the time of the study 
was 2.8 ± 2.25 (mean ± SD; range: 1–8). EDSS score <3.5 in 
25 patients (55%), between 4 and 5.5 in 11 patients (24.4%), 
and ≥6 in nine patients 9 (20%) was detected.

Brain MRI was normal in 32 (71.1%) patients and nonspecific 
abnormality in white matter of hemispheres and brainstem 

Table 1: Demographic data of the patients with neuromyelitis 
optica

Female Male P
Total number (%) 38 (84.4) 7 (15.5)
EDSS score 2.8 3.1 0.75
Age 37 39 0.65
Age onset 29.5 31.5 0.66
Duration 7.44 7.42 0.99
Interval** 15.3 15.5 0.96
Positive NMO antibody 9 2 0.77
**Interval: Interval between the first and second attack. EDSS=Expanded Disability 
Status Scale; NMO=Neuromyelitis optica
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was detected in six patients (13.3%). Seven (15.7%) patients 
had periventricular lesions mostly in the posterior of corpus 
callosum.

Spinal MRI showed thoracic cord lesion in two patients and 
cervical cord lesion in 38 and no lesion in 5 (11.2%) patients. 
Cervical MRI findings included ten patients (22.3%) with 
short‑segment T2 hyperintense lesions. Long‑extending 
lesion of two vertebral segments preferentially in central 
gray matter was detected in three patients (6.7%) and of 
three vertebral segments in 25 patients (55.6%).  Higher rate 
of LETM was found among male (85.7%) in comparison 
with female (59.7%) that was not statistically significant.

Pat ients  were  t reated by  azathiopr ine  (80%) , 
mycophenolate mofetil (11.9%), methotrexate (4.45%), or 
cyclophosphamide (4.45%). Eight patients (17.7%) were 
treated by low‑dose corticosteroids as added on therapy 
as well  [Tables 1‑3].

DISCUSSION

As NMOSD is a new disorder, more considerations can 
lead to better diagnosis and thus more effective treatment. 
The aim of this study was assessing demographics, clinical 
course, and type of treatment in Isfahan NMOSD patients.

In the current study, female/male ratio was 5.4:1 and was 
consistent with previous studies that showed various 
female/male ratio ranged 3–9. [11]

The mean age of onset in this study was 29.8 (range 11–58) 
years that was considerably lower than existing data.[11]

ON was the most common first presenting sign at onset of 
disease (55.6%) such as Wingerchuk et al. that reported ON in 
52% and myelitis in 35% of patients.[5] Sahraian et al. reported 
vertigo and ataxia as other symptoms of their patients like 
5.45% of our patients who mentioned these symptoms.[14]

NMO has a monophasic or relapsing course. In monophasic 
type, ON and myelitis occur closely or simultaneously 
in <30 days with no other relapse,[10] but in relapsing 
course, 55% of patients may experience second attacks 
in a year after clinical initiation, 78% within 3 years 
and 90% within 5 years.[15] Most of our patients had 
relapsing course with a mean period of relapses interval of 
19.28 ± 31.27 months (with the range of 1 month to 17 years).

The mean EDSS score at the time of participation was 
2.8 (range 1–8) and 55% of patients had mild disability. 
Severe disability (EDSS score ≥ 6) was noticeably lower than 
many other studies.[16,17]

In this presentation, 71.1% of patients had normal brain MRI 
that was consistence with most of previous studies.[18] In 
15.7% of the patients, periventricular lesions in the posterior 
of corpus callosum or area postrema were detected.

Long‑extending lesion in central gray matter of the cervical 
MRI was detected in 28 patients (62.2%) that had two 
vertebral segments length in 6.7% and three vertebral 
segments length in 55.6%. These findings are suggestive 
of NMO disease.[10,19] 22.3% showed short segment lesion 
in their cervical MRI that is similar to MS neuroimaging 
findings and should be considered by other neurologists.

We found higher frequency of LETM in male (85.7%) 
in comparison with female (59.7%) though it was not 
statistically significant.

Introduction of NMO‑IgG by Lennon et al., in 2005 had 
significant effect on differentiation of MS from NMOSD. 
This antibody which binds to aquaporin‑4 is 73% sensitive 
and 91% specific for NMO diagnosis.[20] In our study, 
positive result of NMO antibody was low that may be due 
to methodological problem.

Treatment and prevention of relapses are really important 
because of poorer prognosis of NMO in comparison to MS. 
Late initiation of treatment and relapse occurrence may lead 

Table 2: Magnetic resonance imaging findings of the 
patients with neuromyelitis optica and frequencies

Female (%) Male (%) Total (%) P
Brain MRI

Normal 25 (65.7) 7 (100) 32 (71.1) 0.06
Nonspecific* 6 (15.7) 0 6 (13.2) 0.25
Posterior corpus 
callosum periventricular 
lesion or area postrema

7 (18.4) 0 7 (15.7) 0.21

Spine MRI
Normal 5 (13.1) 0 5 (11.2) 693.0
Thoracic 2 (5.2) 0 2 (4.4)
Cervical <2 segment 9 (23.6) 1 (14.2) 10 (22.3)
Cervical ≥2 plaque 22 (57.8) 6 (85.7) 28 (62.3)

*Nonspecific brain MRI lesion: White matter lesion that is not compatible with MS 
diagnostic criteria. MRI=Magnetic resonance imaging; MS=Multiple sclerosis

Table 3: First and second symptoms of patients with 
neuromyelitis optica and frequencies

Female (%) Male (%) P
First presenting symptoms

ON 21 (55.2) 4 (57.1) 0.8
TM 15 (39.4) 3 (42.8) 0.58
Brainstem 2 (5.45) 0 0.53

Second presenting symptoms
ON 22 (57.8) 1 (14.2) 0.03
TM 12 (31.5) 6 (85.7) 0.01
Brainstem 2 (5.45) 0 0.53

ON=Optic neuritis; TM=Transverse myelitis
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to permanent disability.[10] Most of our patients were treated 
with azathioprine (80%) that resulted in better response to 
treatment in our patients.

The limitation of this study was measurement of NMO by 
ELISA instead of cell‑based assay.

CONCLUSION

According to our study, the mean age of NMO onset was 
considerably lower than other populations. Frequency of 
LETM in the spinal MRI was higher in male patients; thus, if 
a patient presents signs and symptoms of ON, cervical spine 
should be evaluated. Low EDSS score of patients and good 
response to azathioprine would suggest better prognosis 
even though further studies is necessary to confirm it.

Limitation
Although gold standard method of NMO antibody 
measurement is cell‑based assay; however, as we do not 
have reliable center which uses this method in Iran, Eliza 
is used in this study
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