Neurologia 39 (2024) 743—748

NEUROLOGIA
e © Q ’
WSEN ) NEUROLOGIA
®
e
www.elsevier.es/neurologia

ORIGINAL ARTICLE

Check for
updates

The prevalence, incidence, and clinical assessment of
neuromyelitis optica spectrum disorder in patients
with demyelinating diseases

M.A. Mireles-Ramirez?, I.E. Velazquez-Brizuela®, N. Sanchez-Rosales?,
Y. Marquez-Pedroza®, M.R. Hernandez-Preciado?, G. Gabriel Ortiz®":*

@ Department of Neurology, Sub-Specialty Medical Unit, National Western Medical Center, Mexican Institute of Social Security,
Guadalajara, Jalisco, Mexico

b Department of Philosophical and Methodological Disciplines and Molecular Biology in Medicine Service of the Civil Hospital,
University Health Sciences Center, University of Guadalajara, Guadalajara, Jalisco, Mexico

¢ Department of Oncology and Uronephrology Sub-Specialty Medical Unit, National Western Medical Center, Mexican Institute of
Social Security, Guadalajara, Jalisco, Mexico

Received 28 February 2022; accepted 9 June 2022
Available online 23 July 2022

KEYWORDS Abstract

Optic neuromyelitis; Background: Neuromyelitis optica spectrum disorder (NMOSD) is characterised by recurrent
Prevalence; attacks of optic neuritis and transverse myelitis. The purpose of this work was to identify the
Incidence incidence and prevalence of NMOSD and its clinical characteristics in the population treated

for demyelinating diseases in Western Mexico.

Material and method: A descriptive, retrospective study was carried out in the Department
of Neurology, at the Sub-specialty Medical Unit, Specialties Hospital (known by its Spanish
abbreviation UMAE-HE), of the National Western Medical Center (CMNO), Mexican Institute of
Social Security (IMSS). A review of the electronic files for all patients with a diagnosis of NMOSD
in 2019, was carried out in the State of Jalisco, Mexico.

Results: Fifty-eight patients with NMOSD were included in the study. The incidence was
0.71/100 000 (CI 0.60-0.85) and the prevalence was 1.09/100 000 (Cl 0.84-1.42). There were
79.3% women, and 20.6% were men (P=.01). All (100%) patients presented with anti-aquaporin-4
immunoglobulin G, and 89.6% showed seropositivity for anti-aquaporin-4 (Cl 82.6-94.9). Mag-
netic resonance imaging was performed on 100% of patients, where 34.4% were normal, and
65.5% (38) abnormal, presenting with non-specific subcortical lesions (P = 0.04). The initial
clinical presentation was optic neuritis (ON) in 58.6%; where 31.0% was bilateral ON, 20.7% was
left ON, and 6.9% were right ON; transverse myelitis in 26.0%, area postrema syndrome (APS)
in 10.3%, among others.
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Conclusions: The incidence of NMOSD exceeds 0.71/100 000, the prevalence is low at 1.09/100
000, and NMOSD is predominantly found in women.

© 2022 Published by Elsevier Espaia, S.L.U. on behalf of Sociedad Espafola de Neurologia.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Prevalencia, incidencia y evaluacion clinica del trastorno del espectro de la
neuromielitis optica en paciente con enfermedades desmielinizantes

Antecedentes: El trastorno del espectro de la neuromielitis optica (NMOSD por sus siglas
en inglés) se caracteriza por ataques recurrentes de neuritis dptica y mielitis transversa. el
propésito de este trabajo fue identificar la incidencia y prevalencia del NMOSD y sus caracteris-
ticas clinicas en la poblacion tratada por enfermedades desmielinizantes en el occidente de

Material y método: Se realizd un estudio descriptivo retrospectivo en el departamento de
neurologia en la Unidad Médica de Alta Especialidad, Hospital de Especialidades (UMAE-HE),
Del Centro Médico Nacional de Occidente (CMNO) México. Instituto Mexicano del Seguro Social
(IMSS). Se realizé una revision de los expedientes electronicos de todos los pacientes con
diagnostico de NMOSD en 2019, en el estado de Jalisco, México.

Resultados: Cincuenta y ocho pacientes con NMOSD fueron incluidos en el estudio. La inciden-
cia fue de 0,71/100,000 (IC 0,60—0,85) y la prevalencia fue de 1,09/100,000 (IC 0,84—1,42). El
79,3 eran mujeres y el 20,06 eran hombres (P = 0,01). Todos (100%) los pacientes presentaron
inmunoglobulina G anti-acuaporina-4 y el 89,6% mostrd seropositividad para anti-acuaporina-
4 (IC 82,6—94,9%). Se realiz6 resonancia magnética al 100% de los pacientes siendo el 34,4%
normales y el 65,5 % anormales, presentando lesiones subcorticales inespecificas (P = 0,04). La
presentacion clinica inicial fue de neuritis optica (NO) en el 58,6% donde el 31% eran bilaterales;
el 20,7% eran izquierdos y el 6,9% eran derechos; mielitis transversa en el 26,0%; sindrome de

Conclusiones: La incidencia de NMOSD supera el 0,71/100,000; la prevalencia es baja en un
1,09/100,000 y este se encuentra predominantemente en mujeres.

© 2022 Publicado por Elsevier Espaiia, S.L.U. en nombre de Sociedad Espafola de Neurologia.
Este es un articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.org/
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México.
area postrema (SAF) en el 10,3%.
licencias/by-nc-nd/4.0/).

Introduction

Demyelinating diseases of the central nervous system (CNS) are a
group of conditions of autoimmune etiology affecting the myelin
of the central and peripheral nervous systems.! The cause of pri-
mary demyelination is unknown: demyelination is usually secondary
to metabolic disorders, ischaemia, or inherited disorders; however,
most of the time, it is attributed to an autoimmune origin, since in
many cases the onset of the condition is preceded by a non-specific
viral infection.?

Neuromyelitis optica spectrum disorders (NMOSD), otherwise
known as Devic disease, are a group of predominantly autoim-
mune inflammatory diseases of the CNS, characterised clinically by
recurrent attacks of optic neuritis and transverse (longitudinally
extended) myelitis, which have a defined clinical and imaging pic-
ture.? At first, it was believed that NMOSD was a variant of multiple
sclerosis, but today it is known to be a different disease charac-
terised by the presence of specific antibodies against aquaporin-4
(AQP4 1gG),* which is the most abundant water channel of the
CNS, expressed in astrocyte foot processes associated with the cap-
illaries, ventricular ependyma, and interneuronal synapses. This
channel regulates the flow of water between the blood and brain,

and between the brain and the cerebrospinal fluid (CSF).> Optic
neuritis is usually bilateral, with great compromise to visual acuity.
Myelitis can be longitudinally extensive and is usually severe, with
bilateral motor involvement and in other regions such as the dien-
cephalic area, the post-mammary area, and the brainstem.®’ To
determine the diagnosis of NMOSD, the criteria given by Wingerchuk
at the end of 2015 are taken into account.?

The Sub-specialty Medical Unit (known in Spanish as the UMAE),
which is part of the Specialties Hospital (HE) of the National West-
ern Medical Center (Centro Medico Nacional de Occidente [CMNO])
of the Mexican Institute of Social Security (Instituto Mexicano del
Seguro Social [IMSS]), is a tertiary-care hospital in the western
region of the country. In Jalisco (located on the west coast), most
disease-modifying treatments for individuals with demyelinating
diseases are only available at this aforementioned hospital; there-
fore, all patients diagnosed at other levels of care are, theoretically,
referred to the Department of Neurology at the UMAE-HE CMNO
IMSS.

The aim of the present work was to identify the incidence and
prevalence of NMOSD, as well as their clinical characteristics, in
the population treated for demyelinating diseases at the Neurology
Department in the UMAE-HE CMNO IMSS.
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Materials and methods

This was a retrospective, descriptive study carried out at the UMAE
CMNO IMSS. In order to perform the study, a review of the database
in the electronic file system of the UMAE CMNO IMSS was carried out,
including all patients with NMOSD whose diagnosis was made from
1 January to 31 December of 2019. Patients were living in the State
of Jalisco. We included a total of 58 patient records. Patients were
ensured that the international diagnostic criteria of Wingerchuk?
were taken into account, and that they met at least 2 of 3 criteria,
which included: brain magnetic resonance imaging (MRI) (normal
presentation or lesions that did not meet diagnostic criteria for MS),
spinal cord MRI (extensive longitudinal transverse myelitis occu-
pying three or more vertebral segments), and the detection of
immunoglobulins (IgG-NMOSD) selective against AQP4 channels. It
was ensured that all the available anti-AQP4 antibody results were
performed using the enzyme-linked immunosorbent assay (ELISA)
method.? The study was approved by the local Ethics Committee of
the CMNO, with registration number: R-2017-1301-125.

Statistical analysis

For the categorical variables, the results are expressed in the form
of proportions and frequencies. For the numerical variables, the
difference between the groups was estimated with the t-test. In
all cases, a 95% confidence interval and a value of P < .05 were
considered statistically significant. As measures of NMOSD disease
frequency, we obtained the cumulative incidence (as an indicator
of the speed of occurrence of NMOSD in 2019) and the prevalence
proportion (as an indicator of the magnitude of the presence of
NMOSD in the Neurology Department without distinguishing whether
or not they were new cases).® The data were analysed using the
statistical package SPSS v. 11.0 for Windows.

Results

Fifty-eight (58) patients with NMOSD were studied, of whom 79.3%
(46) were women, and 20.6% were men (P = .01). The mean age
at onset of symptoms was 36 years (standard deviation [SD] 19.9),
with no significant differences noted between sexes (P = .12). The
mean age at diagnosis was 41 years (SD 14.1), with no significant
differences noted between sexes (P = .10). All (100%) patients were
residents of the State of Jalisco (Table 1).

The cumulative incidence in 2019 was 0.71/100 000 (CI 0.60-
0.85) and the NMOSD prevalence ratio in our population was
1.09/100 000 (Cl 0.84-1.42).

Initially, 31.03% of the patients had been diagnosed with mul-
tiple sclerosis (MS), and 25.8% of them received disease-modifying
treatment for MS prior to the definitive diagnosis of NMOSD. In the
present study population, 100% of patients had AQP4 IgG (using the
ELISA method). Findings showed that 89.6% presented seropositiv-
ity for AQP4 (Cl 82.6—94.9%). An MRI of the brain was performed in
100% of the study population: 34.4% were normal, and 65.5% were
abnormal and presented with non-specific subcortical lesions (P =
.04). In the spinal cord MRI, 38% showed no symptoms of myelitis or
lesions; and 62.0% had transverse myelitis (P = .04), of which 44.8%
had a cervical location, 8.6% thoracic location, and 8.6% cervical
and thoracic locations, with significant differences in presentation
of symptoms (P = .03) (Table 2).

The onset of symptoms began in 2019 in 24.1% (14) patients; and,
even earlier in 39.6% of patients who were diagnosed in 2019. The
initial clinical presentation was optic neuritis (ON) in 58.6%, with
significant differences noted between sexes (0.04); where in 31.0%
ON was bilateral, 20.7% left, and 6.9% right. To a lesser extent,
patients had transverse myelitis (26.0%), APS (10.3%), ataxia (1.7%),
and other symptoms (3.4%); with significant differences between
symptoms (P = .02).

The clinical course of the disease was recurrent in 94.8% of the
patients, while only 5.2% presented a monophasic course (P = .01)
with less than 6 months of clinical follow-up.

The treatment of choice at the latest revision of the patients,
was rituximab in 82.7%, mycophenolate mofetil in 10.4%, and aza-
thioprine in 6.9% (P = .00), while 100% of patients diagnosed with
NMOSD were on disease-modifying treatment (Table 3).

Discussion

The main objective of this study was to identify the incidence and
prevalence of NMOSDs, as well as their clinical characteristics, in
the population treated for demyelinating diseases at the Depart-
ment of Neurology, UMAE CMNO IMSS. In relation to sex, we clearly
see how NMOSD is a disease predominantly found in women.
Although we only have the cumulative incidence calculated
for the year 2019, it is striking that our population had a higher
incidence than that reported in other studies, except reports of
studies in black populations, such as the Flanagan study,’ and
another from southern Denmark'?; while our incidence is almost
three times that of the rest of the reports in mostly Caucasian pop-
ulations.'"'2 Interestingly, we could consider that our population
had a low prevalence of the disease, while non-Caucasian popula-
tions like the Japan cohort report 4.1/100 000, '* Malaysia- 1.99/100
000, Iran- 1.9/100 000,"® and India- 2.6/100 000'® have a medium
prevalence; and cohorts with black patients, such as the Martinique
cohort, have a high prevalence of 10/100 000.'7 Although this rule
does not appear to be fulfilled in some Caucasian cohorts with a
medium prevalence,'® 1% these data suggest differences in the risk
of NMOSD between populations with different genetic backgrounds.
Nevertheless, to date, few studies, like the one by Flanagan et al.,
which describe Caucasian and black cohorts (3.9/100 000 vs. 10/100
000, respectively) and the study by Buhkari comparing Asian and
non-Asian races (1.23/100 000 vs 0.44/100 000), have made this
distinction notorious. In the Cuban cohort study,Z although preva-
lences by race were analysed, no statistically significant difference
was found between groups, possibly due to the smaller sample size
of black subjects. In our study, all patients are Mexican mestizo,
which could explain why the prevalence is higher than in most
Caucasian populations, but lower than in black or Asian populations.
It is important to emphasise the difference between monopha-
sic and recurrent forms of the disease. In 1999, Wingerchuck et al.,
described 67.6% of patients with recurrent disease, having at least
3 years of follow-up. Although other studies show marked het-
erogeneity in follow-up, and some describe neuromylitis optica,
and other NMOSDs, most studies have described recurrent forms
in between 60% and 89% of patients, whereas in the present study
it was 94.8%. In Mexico, the Rivera study'? describes a monophasic
course in 67% of the described cohort, while in the present study
only 5.2% patients presented a monophasic course and all of them
had a follow-up of less than 6 months. While it is very likely that in
the study by Rivera et al. in 2008 the short follow-up time was an
important reason for this higher percentage of monophasic forms of
the disease, we hypothesise that monophasic forms are rare in our
cohort because they are quite possibly underdiagnosed and so less
referred to our medical unit. It should also be noted that the preva-
lence of NMOSD has increased markedly over time, and although
prior to 2015 there were no NMOSD criteria, the retrospective eval-
uation of patients who fulfilled these criteria was also much lower
with 1 to 2 patients per year, up to the year 2010. Since then, we
have seen a noticeable increase, to the extent that 14 patients (cor-
responding to 24.1% of the present cohort), began having symptoms
in 2019, and even more (23 patients, corresponding to 39.6% of the
present study patients) were diagnosed in 2019, which shows a great
increase in both detection and awareness of the disease. Neverthe-
less, this raises doubts as to whether in the past, many patients
may not have been diagnosed, or were not referred to our medi-
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Table 1  Sociodemographic data of NMOSD patients.
Median Women Men P-value
Sex (%) — 79.3% (46) 20.6% (12) *.01
Age at onset (years) mean (SD) 36 (19.9) 36 (16.8) 37 (19.7) 12
Age at diagnosis (years) mean (SD) 41 (14.1) 40 (15.3) 41 (14.1) .10
SD: standard deviation.
" statistically significant.
Table 2 Clinical status of NMOSD patients.
Total Women Men P-value
n =58 n = 46 n=12
% (F) % (F) % (F)
IgG-AQP4
Positive 100% (58) 100% (46) 100 % (12)
Brain MRI
No lesions or symptoms 34.5% (20) 30.4% (14) 50.0% (6) 04
Abnormal (non-specific brain lesions)* 65.5% (38) 69.5% (32) 50.0% (6) ’
Spinal cord MRI
No spinal symptoms or MRI lesions 38% (22) 32.6% (15) 58.3% (7) 04
Tranverse myelitis 62.0% (36) 67.3% (31) 41.6% (5) ’
- Cervical 44.8% (26) 52.1% (24) 16.6% (2)
- Thoracic 8.6% (5) 6.5% (3) 8.4% (1) *.03
- Cervical and thoracic 8.6% (5) 8.7% (4) 16.6% (2)
MRI: magnetic resonance imaging; TM: transverse myelitis.
* White matter lesions not compatible with multiple sclerosis.
Table 3 Initial clinical presentation in NMOSD patients.
Total Women Men P-value
n =58 n = 46 n=12
% (F) % (F) % (F)
First symptoms
Optic neuritis 58.6% (34) 60.8% (28) 50.0% (6) *.04
- bilateral 31.0% (18) 30.4% (14) 33.4% (4)
Clinical presentation - left 20.7% (12) 23.9% (11) 8.3% (1)
- right 6.9% (4) 6.5% (3) 8.3% (1)
Acute myelitis 26.0% (15) 23.9% (11) 33.4% (4) *.02
Area postrema syndrome 10.3% (6) 8.7% (4) 8.3% (1)
Ataxia 1.7% (1) 2.2% (1) 8.3% (1)
Other symptoms (hemiparesis, acute brain) 3.4% (2) 4.4% (2) —
Clinical course
Relapsing 94.8% (55) 93.5% (43) 100% (12) “ 01
Monophasic 5.2% (3) 6.5% (3) — ’
Treatment
Rituximab 82.7% (48) 80.4% (37) 91.7% (11)
Azathioprine 6.9% % (4) 8.7% (4) — *.00
Mycophenolate mofetil 10.4% (6) 10.9% (5) 8.3% (1)

" statistically significant.

cal unit. If the rest of the population of Mexico behaved similarly
to the state of Jalisco, according to our standardised prevalence,
for a State population of 125 930 000 Mexicans in 2019, a total of
894 individuals with NMOSD would be estimated at the nationwide
level.

It is important to mention that 31.03% of patients were initially
diagnosed with MS, and 25.8% patients received disease-modifying
treatment, a phenomenon that is increasingly rare; we attribute

this to an increased knowledge and awareness of the disease from
the beginning, and the description of the NMOSD diagnostic criteria
made in 2015.

Regarding the prevalence of MS and NMOSD, studies in the United
States of America (USA) report a ratio of MS:NMOSD of 54:1,"” and in
Sweden, a ratio MS:NMOSD of 175:12'; while in Mexico the ratio of
MS:NMOSD is approximately 15:1, similar to the Martinique cohort
with 13:1"7; Argentina with 21:1,22 and Ecuador.??> Most NMOSD
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cohort studies have described the AQP4 positivity of approximately
70% to 90%,2%2:24 while in the present cohort the positivity was 89.6%;
however, other authors have also described a positivity lower than
70%'25—28

There is marked heterogeneity in the clinical events of the
disease. In the present cohort, 58.6% of patients started with
optic neuritis, although most previous studies report ON in 23% to
45%.20:29 Almost a quarter of patients (26%) started with transverse
myelitis, compared to higher percentages in other cohorts where
this type of onset has been reported in up to 80% of patients.3°

Few prevalence studies describe the treatment of included
patients, while the present study has the highest percentage of
patients treated with rituximab (82.7%) compared to other studies
that used it in less than half of their patients.'?'> We perceive that
this strong tendency to use rituximab derives from the high recur-
rence and severity of the disease in our patients who have recurred
when using previous treatments (most frequently azathioprine and
mycophenolate mofetil), and because we consider rituximab to be
the most effective of them. However, this hypothesis was not sys-
tematically explored in the present study.

Among the most important limitations of this study are: (1) the
retrospective design, which is why we rely on information collected
from electronic files that do not have a homogeneous structure in
all cases; (2) despite the fact that the referral system to our sub-
specialty medical unit allows us to reduce biases, in any case our
prevalence and incidence estimates should be considered as min-
imum estimates®':3Z; since, on the one hand, although there is a
referral system to us for diagnosis of NMOSD, on the other hand
there are no regulations that monitor its obligation. Medical doctors
from other levels of care might not send patients to this catchment
center, and, on the other hand, many patients entitled to healthcare
at the IMSS and other institutions, like the public health workers in
Mexico, typically seek private medical services, so the target pop-
ulation used in our prevalence calculation could include patients
who prefer to use private health systems, for which there is also no
central registry. Therefore, it is not possible to carry out population-
based studies like those conducted in countries with universal public
health systems, such as Sweden.?"

We consider that this is the first study in Mexico to define,
with greater precision, the prevalence and incidence of NMOSD in
one state (Jalisco) of the country, which permits obtaining a gen-
eral panorama of the region (western Mexico) for patients with
NMOSD. However, it also raises questions about the response we
have obtained when using rituximab more frequently than in other
populations, or whether the response to azathioprine, or mycophe-
nolate mofetil, is similar to that of other populations reported.

Likewise, in the only other previous study of NMOSD in Mexico, '2
there is greater disability than that reported in other studies, and
we consider it relevant to explore if the clinical behavior in this
cohort is similar to that which was referred to in the aforemen-
tioned study; therefore, we aim to explore these questions in future
studies.

Conclusion

Compared with other regions, the present study population has a
cumulative incidence of NMOSD which is higher than 0.71/100 000
(Cl 0.60-0.85), and the prevalence ratio is low at 1.09/100 000 (ClI
0.84-1.42). We reveal how NMOSD is a disease found predominantly
in women, with symptoms appearing in the third decade (mean age
of 36 years), with the diagnosis made in the fourth decade (mean
age of 41 years). All patient were 1AQP4-1gG seropositive, 65.5%
presented MRI abnormalities. Transverse myelitis was the most fre-
quent symptom (62.0%), whereas the most frequent initial symptom
was neuromyelitis optica in 58.6%. In 94.8% of the cases, the disease
was recurrent; the most-used treatment was rituximab 82.7%.

Disclosure of conflict of interest

None.

References

10.

1.

12.

13.

14.

15.

16.

17.

18.

747

. Popescu BFG, Lucchinetti CF. Pathology of demyelinating dis-

eases. Annu Rev Pathol Mech Dis. 2012;7:185—217.

. Lassmann H. Classification of demyelinating diseases at the

interface between etiology and pathogenesis. Curr Opin Neurol.
2001;14:253-8.

. Wingerchuk DM, Banwell B, Bennett JL, Cabre P, Carroll

W, Chitnis T, et al. International consensus diagnostic crite-
ria for neuromyelitis optica spectrum disorders. Neurology.
2015;85:177—-89.

. Lennon PVA, Wingerchuk DM, Kryzer TJ, Pittock SJ, Lucchinetti

CF, Fujihara K, et al. A serum autoantibody marker of neu-
romyelitis optica: distinction from multiple sclerosis. Lancet.
2004;364:2106—12.

. Amiry-Moghaddam M, Ottersen OP. The molecular basis of water

transport in the brain. Nat Rev Neurosci. 2003;4:991—1001.

. Whittam D, Wilson M, Hamid S, Keir G, Bhojak M, Jacob A.

What’s new in neuromyelitis optica? A short review for the clin-
ical neurologist. J Neurol. 2017;264:2330—44.

. Huda S, Whittam D, Bhojak M, Chamberlain J, Noonan C, Jacob

A, et al. Neuromyelitis optica spectrum disorders. Clin Med
(Northfield Il). 2019;19:169—76.

. OPS. Medicion de las condiciones de salud y enfermedad de la

pobalcion. Mddulo Principios Epidemiol para el Control Enfer-
medades (MOPECE). 2011;3:1-96.

. Flanagan EP, Kaufmann TJ, Krecke KN, Aksamit AJ, Pit-

tock SJ, Keegan BM, et al. Discriminating long myelitis of
neuromyelitis optica from sarcoidosis. Ann Neurol. 2016;79:
437—47.

Asgari N, Lillevang ST, Skejoe HPB, Falah M, Stenager E, Kyvik
KO. A population-based study of neuromyelitis optica in Cau-
casians. Neurology. 2011;76:1589—95.

Papp V, Iljicsov A, Rajda C, Magyari M, Koch-Henriksen N,
Petersen T, et al. A population-based epidemiological study of
neuromyelitis optica spectrum disorder in Hungary. Eur J Neu-
rol. 2020;27:308—17.

Rivera JF, Kurtzke JF, Booth VJA, Corona VT. Characteristics
of Devic’s disease (neuromyelitis optica) in Mexico. J Neurol.
2008;255:710-5.

Houzen H, Kondo K, Niino M, Horiuchi K, Takahashi T, Nakashima
I, et al. Prevalence and clinical features of neuromyeli-
tis optica spectrum disorders in northern Japan. Neurology.
2017;89:1995—-2001.

Hor JY, Lim TT, Chia YK, Ching YM, Cheah CF, Tan K, et al.
Prevalence of neuromyelitis optica spectrum disorder in the
multi-ethnic Penang Island, Malaysia, and a review of worldwide
prevalence. Mult Scler Relat Disord. 2018;19:20—4.

Etemadifar M, Dashti M, Vosoughi R, Abtahi SH, Ramagopalan
SV, Nasr Z. An epidemiological study of neuromyelitis optica in
Isfahan. Mult Scler J. 2014;20:1920—2.

Pandit L, Kundapur R. Prevalence and patterns of
demyelinating central nervous system disorders in urban
Mangalore, South India. Mult Scler J. 2014;20:1651-3,
http://dx.doi.org/10.1177/1352458514521503.

Flanagan EP, Cabre P, Weinshenker BG, Sauver JS, Jacobson
DJ, Majed M, et al. Epidemiology of aquaporin-4 autoimmunity
and neuromyelitis optica spectrum. Ann Neurol. 2016;79:775
—83.

Cossburn M, Tackley G, Baker K, Ingram G, Burtonwood M, Malik
G, et al. The prevalence of neuromyelitis optica in South East
Wales. Eur J Neurol. 2012;19:655—9.


http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0005
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0010
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0015
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0020
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0025
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0030
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0035
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0040
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0045
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0050
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0055
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0060
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0065
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0070
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0075
dx.doi.org/10.1177/1352458514521503
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0085
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090

M.A. Mireles-Ramirez, I.E. Velazquez-Brizuela, N. Sanchez-Rosales et al.

19.

20.

21.

22.

23.

24.

25.

Papp V, Illes Z, Magyari M, Koch-Henriksen N, Kant M, Pfleger
CC, et al. Nationwide prevalence and incidence study of neu-
romyelitis optica spectrum disorder in Denmark. Neurology.
2018;91:€2265—75.

Cabrera-Gomez JA, Kurtzke JF, Gonzalez-Quevedo A, Lara-
Rodriguez R. An epidemiological study of neuromyelitis optica
in Cuba. J Neurol. 2009;256:35—44.

Jonsson DI, Sveinsson O, Hakim R, Brundin L. Epidemiology of
NMOSD in Sweden from 1987 to 2013: a nationwide population-
based study. Neurology. 2019;93:e181—9.

Rojas JI, Serena MA, Garcea O, Patrucco L, Carra A, Cor-
reale J, et al. Multiple sclerosis and neuromyelitis optica
spectrum disorders in Argentina : comparing baseline data
from the Argentinean MS Registry (RelevarEM). Neurol Sci.
2020;41(6):1513—9.

Correa Diaz EP, Torres Herran Germaine E, Caiza Zambrano
FJ, Acufa Chong MG, Arroyo Ortega H, Guillén Lopez F, et al.
Clinical and radiological profile of neuromyelitis optica spec-
trum disorders in an Ecuadorian cohort. Mult Scler Relat Disord.
2020;44:102208.

Hor JY, Asgari N, Nakashima I, Broadley SA, Leite MI, Kissani
N, et al. Epidemiology of neuromyelitis optica spectrum disor-
der and its prevalence and incidence worldwide. Front Neurol.
2020;11:1—13.

Papp V, Magyari M, Aktas O, Berger T, Broadley SA, Cabre P, et al.
Worldwide incidence and prevalence of neuromyelitis optica: a
systematic review. Neurology. 2021;96:59—77.

26.

27.

28.

29.

30.

31.

32.

748

Eskandarieh S, Nedjat S, Azimi AR, Moghadasi AN, Sahraian MA.
Neuromyelitis optica spectrum disorders in Iran. Mult Scler Relat
Disord. 2017;18:209—12.

Sepulveda M, Armangué T, Sola-Valls N, Arrambide G, Meca-
Lallana JE, Oreja-Guevara C, et al. Neuromyelitis optica
spectrum disorders: comparison according to the phenotype and
serostatus. Neurol Neuroimmunol Neurolnflamm. 2016;3:1—9.
Dale GH, Svendsen KB, Gjelstrup MC, Christensen T, Houen G,
Nielsen E, et al. Incidence of neuromyelitis optica spectrum
disorder in the Central Denmark Region. Acta Neurol Scand.
2018;137:582-8.

Wingerchuk DM, Hogancamp WF, O’Brien PC, Weinshenker BG.
The clinical course of neuromyelitis optica (Devic’s syndrome).
Neurology. 1999;53:1107—14.

Kashipazha D, Mohammadianinejad SE, Majdinasab N, Azizi M,
Jafari M. A descriptive study of prevalence, clinical features and
other findings of neuromyelitis optica and neuromyelitis optica
spectrum disorder in Khuzestan Province, Iran. Iran J Neurol.
2015;14:204—10.

Richesson RL, Marsolo KS, Douthit BJ, Staman K, Ho PM, Dai-
ley D, et al. Enhancing the use of EHR systems for pragmatic
embedded research: lessons from the NIH Health Care Sys-
tems Research Collaboratory. J Am Med Informatics Assoc.
2021;28:2626—40.

Richesson R, Vehik K. Patient registries: utility, validity and
inference. Adv Exp Med Biol. 2010;686:87—104.


http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0090
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0095
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0100
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0105
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0110
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0115
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0120
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0125
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0130
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0135
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0140
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0145
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0150
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0155
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160
http://refhub.elsevier.com/S2173-5808(22)00079-7/sbref0160

	The prevalence, incidence, and clinical assessment of neuromyelitis optica spectrum disorder in patients with demyelinatin...
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Disclosure of conflict of interest
	References


