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Abstract
Background and Objective
Severe attacks of myelin oligodendrocyte glycoprotein (MOG) antibody–associated disorder
(MOGAD) and aquaporin-4 (AQP4) antibody–positive neuromyelitis optica spectrum dis-
order (AQP4-NMOSD) may require ventilatory support, but data on episodes are limited,
particularly for MOGAD. We sought to compare the frequency, characteristics, and outcomes
of MOGAD and AQP4-NMOSD attacks requiring ventilatory support.

Methods
This retrospective descriptive study identifiedMayo Clinic patients (January 1, 1996–December 1,
2020) with MOGAD or AQP4-NMOSD and an attack requiring noninvasive or invasive venti-
lation atMayoClinic or an outside facility by searching for relevant terms in their electronic medical
record. Inclusion criteria were (1) attack-related requirement for noninvasive (bilevel positive
airway pressure or continuous positive airway pressure) or invasive respiratory support (mechanical
ventilation); (2) MOG or AQP4 antibody positivity with fulfillment of MOGAD and AQP4-
NMOSD clinical diagnostic criteria, respectively; and (3) sufficient clinical details. We collected
data on demographics, comorbid conditions, indication for and duration of respiratory support,
MRI findings, treatments, and outcomes. The races of those with attacks requiring respiratory
support were compared to those without such attacks in MOGAD and AQP4-NMOSD.

Results
Attacks requiring ventilatory support were similarly rare in patients with MOGAD (8 of 279, 2.9%)
and AQP4-NMOSD (11 of 503 [2.2%]) (p = 0.63). The age at attack (median years [range])
(MOGAD 31.5 [5–47] vs AQP4-NMOSD 43 [14–65]; p = 0.01) and percentage of female sex
(MOGAD 3 of 8 [38%] vs AQP4-NMOSD 10 of 11 [91%]; p = 0.04) differed. The reasons for
ventilation differed between MOGAD (inability to protect airway from seizure, encephalitis or
encephalomyelitis with attacks of acute disseminated encephalomyelitis 5 [62.5%] or unilateral
cortical encephalitis 3 [37.5%]) andAQP4-NMOSD(inability to protect airway fromcervicalmyelitis
9 [82%], rhombencephalitis 1 [9%], or combinations of both 1 [9%]). Median ventilation duration
for MOGAD was 2 days (range 1–7 days) vs 19 days (range 6–330 days) for AQP4-NMOSD (p =
0.01). All patients withMOGAD recovered, but 2 of 11 (18%) patients with AQP4-NMOSDdied of
the attack. For AQP4-NMOSD, Black race was overrepresented for attacks requiring ventilatory
support vs those without these episodes (5 of 11 [45%] vs 88 of 457 [19%]; p = 0.045).
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Discussion
Ventilatory support is rarely required for MOGAD and AQP4-NMOSD attacks, and the indications differ. Compared to
MOGAD, these attacks in AQP4-NMOSD may have higher morbidity and mortality, and those of Black race were more
predisposed, which we suspect may relate to socially mediated health inequality.

Myelin oligodendrocyte glycoprotein (MOG) antibody
(MOG-IgG)–associated disorder (MOGAD) and aquaporin-4
(AQP4) antibody (AQP4-IgG)–positive neuromyelitis optica
(NMO) spectrum disorder (AQP4-NMOSD) are distinct
CNS demyelinating diseases associated with attacks of trans-
verse myelitis, brainstem syndromes, encephalitis, and acute
disseminated encephalomyelitis. Rarely, such attacks can result
in life-threatening neurogenic respiratory failure and inability to
protect the airway (e.g., from severe upper cervical myelitis or
encephalopathy), but data on such episodes are limited to a few
subsets of case series1-3 or case reports.4 Those of Black race are
more predisposed to develop AQP4-NMOSD.5,6 In addition,
many prior studies have shown worse outcomes in this racial
category that most likely relate to socially mediated health
inequities, given their lower access to and quality of health
care.7-9 In this study, we determined the frequency, at-risk racial
categories, neurologic phenotype, and outcome of attacks that
required ventilatory support inMOGAD and AQP4-NMOSD.

Methods
Standard Protocol Approvals, Registrations,
and Patient Consents
The study was approved by the Mayo Clinic institutional
review board. All patients or their parents consented to the
use of their medical records for research purposes.

Autoantibody Testing
MOG-IgG and AQP4-IgG seropositivity for included patients was
confirmed at the Mayo Clinic Neuroimmunology Laboratory
(Rochester,MN)by live cell–based assay (MOG-IgG8,AQP4-IgG
8), inactivated cell–based assay (AQP4-IgG 1), ELISA (AQP4-IgG
1), or tissue-based immunofluorescence (AQP4-IgG 1), as pre-
viously described.10,11 Both fresh and stored samples that were later
retested were analyzed, and 5 of 8 (62.5%) patients with MOGAD
and 2 of 11 (18%) with AQP4-NMOSD had the episodes before
their respective antibody biomarkers were commercially available.

Identification of MOGAD and AQP4-NMOSD
Attacks Needing Respiratory Support and
Their Frequency
In this retrospective observational study, patients with
MOGAD and AQP4-NMOSD seen at Mayo Clinic from

January 1, 1996, to December 1, 2020, were identified through
the Mayo Clinic neuroimmunology database. Their Mayo
Clinic electronic medical records were then searched for terms
relevant to attack-related requirement for respiratory support,
and episodes occurring at Mayo Clinic or other medical facil-
ities that were documented in our Mayo Clinic electronic
medical record were included (Figure 1). The frequency of
these episodes was defined as the number of patients with these
attacks divided by the number of patients without these epi-
sodes in each group. Our inclusion criteria were (1) attack-
related requirement for noninvasive (bilevel positive airway
pressure or continuous positive airway pressure) or invasive
respiratory support (mechanical ventilation); (2)MOG-IgG or
AQP4-IgG positivity with fulfillment of MOGAD and AQP4-
NMOSD clinical diagnostic criteria, respectively11-13; and (3)
sufficient clinical details. We excluded those with other reasons
for respiratory support (Figure 1).

Data Collection
We abstracted sex and race from the electronic medical record,
which is self-reported by patients at their initial visit to Mayo
Clinic. Data on broad racial categories that could be selected by
patients included the following: American Indian or Alaskan
Native, Asian, Black or African-American (referred to as Black
for this study), Native Hawaiian or Pacific Islander, other, or
White. A separate ethnicity question included the designation
as Hispanic or Latino or not Hispanic or Latino. Data on sex
were self-selected as a binary of male or female sex
(1996–2017), although since 2017 a third transgender category
has also been available to select. Data on age at onset and
comorbid conditions (respiratory, cardiovascular, hematologic
and obesity) of included patients with MOGAD and AQP4-
NMOSD with attacks requiring ventilatory support were ab-
stracted from the demographics section and physician notes
within the electronic medical record. We also stratified the
timeline of episodes between those encountered from January
1, 1996, to December 31, 2009, and those that occurred from
January 1, 2010, to December 1, 2020. In addition, we collected
data on the indication for and duration of respiratory support,
MRI findings, treatments, and outcomes. The racial category of
those with attacks requiring respiratory support was compared
to that of individuals without such attacks in MOGAD and
AQP4-NMOSD. In those with attacks requiring respiratory

Glossary
AQP4 = aquaporin-4; AQP4-IgG = AQP4 antibody; MOG = myelin oligodendrocyte glycoprotein; MOGAD = MOG-
antibody associated disorder;MOG-IgG =MOG antibody;MS = multiple sclerosis;NMO = neuromyelitis optica;NMOSD =
NMO spectrum disorder.

e1352 Neurology | Volume 97, Number 13 | September 28, 2021 Neurology.org/N

http://neurology.org/n


support, we searched their medical records using the abbrevi-
ated term ‘financ’ to capture any financial hardship that could
suggest socioeconomic contributors to a worse outcome and
analyzed by race to explore whether any socioeconomic factors
contributed to racial differences in outcome.

Statistical Methodology
Continuous and categorical variables were reported as median
(range) and number (percent) and compared by use of the
Wilcoxon rank-sum test and Fisher exact test, as appropriate
(JMP Pro 14.1.0). Values of p < 0.05 were considered sta-
tistically significant.

Data Availability
Anonymized data used for this study are available on rea-
sonable request from the corresponding author.

Results
Patient Cohort, Timeline, and Frequency of
Attacks Requiring Ventilatory Support
A total of 19 patients were included (MOGAD 8, AQP4-
NMOSD 11) who required ventilatory support from an attack
at Mayo Clinic (n = 5) or an outside facility (n = 14). The
majority of MOGAD episodes (7 of 8 [87.5%]) occurred
from 2010 to 2020, while a minority of AQP4-NMOSD ep-
isodes (4 of 11[36%]) occurred over this time period (p =
0.06). Attack-related need for ventilatory support occurred in
8 of 279 (2.9%) patients with MOGAD vs 11 of 503 (2.1%)
patients with AQP4-IgG–NMOSD (p = 0.63). In those with
race data available, Black race was overrepresented in patients
requiring respiratory support with AQP4-NMOSD vs those
who did not (5 of 11 [45%] vs 88 of 457 [19%]; p = 0.045).

Figure 1 Flowchart for Identification of Attack-Related Need for Ventilatory Support in Patients With MOGAD and
AQP4-NMOSD

Flowchart shows the search strategy used to identify patients with myelin oligodendrocyte glycoprotein antibody–associated disorder (MOGAD) (A) and
aquaporin-4 IgG seropositive–neuromyelitis optica spectrum disorder (AQP4-NMOSD) (B) included in this study. BiPAP = bilevel positive airway pressure;
CPAP = continuous positive airway pressure; LP = lumbar puncture; OSA = obstructive sleep apnea.
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Table 1 Demographics, Comorbid Conditions, and Attack Details From MOGAD and AQP4-NMOSD Attacks Requiring
Respiratory Support

MOGAD (n = 8)a
AQP4-NMOSD
(n = 11)a p Value

Demographics

Age at attack with RF, median
(range), y

31.5 (5–47) 43 (14–65) 0.01

Pediatric (age <18 y at time of attack),
n (%)

3/8 (38) 1/11 (9) 0.26

Female sex, n (%) 3/8 (38%) 10/11 (91%) 0.04

Racial category, n (%)b

Whiteb 7/8 (88) 4/11 (36) 0.06

Blackb 0/8 (0) 5/11 (45) 0.04

Comorbid conditions,
n (%)

Respiratory disease 1/8 (13)c 2/11 (18)d 1

Smoker 0/8 (0) 1/9 (11) 1

Myasthenia gravis 0/8 (0) 0/11 (0) NA

Other 2/8 (25)e 6/11 (55)f 0.35

Attack and ventilatory
details

Episode represented first attack,
n (%)

7/8 (88) 2/11 (18) 0.006

Median EDSS score just before
attack

0 (0–3.5) 4 (0–8) 0.02

Encephalitis/rhombencephalitis,
n (%)

8/8 (100) 2/11 (18) <0.001

Quadriparesis, n (%) 2/8 (25) 11/11 (100) 0.001

Median time (range) from disease
onset to episode, y

0 (0–22) 3 (0–21) 0.02

Median (range) duration of
respiratory support, d

2 (1–7) 19 (6–330) 0.01

Mechanical ventilation,
n (%)

8/8 (100)g 9/11 (82)h 0.49

Noninvasive ventilation (BiPAP/CPAP),
n (%)

0/8 (0) 2/11 (18)i 0.49

Tracheostomy required,
n (%)

1/8 (13)j 5/11 (45)k 0.18

Aspiration contributing to need for intubation,
n (%)

1/5 (20) 1/3 (33) 1.0

Abnormal pulmonary imaging (CXR or CT of the chest),
n (%)

1/5 (20)l 2/3 (67)m 0.46

ABG abnormal, n (%) 1/3 (33)n 1/1 (100)o 1.0

Elevated hemi-diaphragm, n (%) 0/5 (0) 2/3 (67) 0.11

Developed ventilator-associated pneumonia, n (%) 1/5 (20) 1/3 (33) 1.0

CSF analysis at the time of an attack, n (%)

Elevated white blood cell count (normal range, 0–5/μL) 4/4 (100)p 3/3 (100)q NA

Continued
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The risk of attack-related ventilatory support was not asso-
ciated with other racial categories in the AQP4-NMOSD
group or any racial category in the MOGAD group. Among
the patients with MOGAD requiring ventilatory support, 1 of
4 with financial status documented reported financial hard-
ship and was ofWhite race and Hispanic ethnicity. Among the
patients with AQP4-NMOSD requiring ventilatory support, 3

of 5 with financial status documented reported financial
hardship, including 2 of Black race and 1 of Asian race.

Clinical and Radiologic Characteristics of
Attacks Requiring Respiratory Support
The demographics, clinical features, comorbid conditions,
diagnostic tests, treatments, and outcome of patients with

Table 2 Treatments and Outcome From MOGAD and AQP4-NMOSD Attacks Requiring Respiratory Support

MOGAD (n = 8)a AQP4-NMOSD (n = 11)a p Value

Attack immunotherapy, n (%)

IV corticosteroids 7/8 (88) 9/10 (90) 1

PLEX 2/8 (25) 9/10 (90) 0.01

IVIG 0/8 (0) 1/10 (10) 1.0

Outcome

Death, n (%) 0/8 (0) 2/11 (18) 0.49

Chronic tracheostomy (>6 mo) in those who survived, n (%) 0/8 (0) 1/9 (11) 1

Median (range) EDSS score in follow-up after attack 1.25 (0–6.5) 6.5 (3–10) 0.002

Recurrent attacks after ventilatory support episode in those surviving episode, n (%) 6/8 (75)b 7/9 (78)c 1.0

Median (range) time from ventilatory support episode to last clinical follow-up in
those surviving episode, mo

53 (3–121) 42.5 (5–323) 0.5

Abbreviations: AQP4-NMOSD = aquaporin-4–IgG seropositive neuromyelitis optica spectrum disorder; EDSS = Expanded Disability Status Scale; IVIG = IV
immunoglobulin; MOGAD = myelin oligodendrocyte glycoprotein antibody-associated disorder; PLEX = plasma exchange.
a In those with details available.
b Optic neuritis n = 4, transverse myelitis n = 1, encephalitis with seizures n = 1.
c Optic neuritis n = 2, transverse myelitis n = 4, unknown n = 1.

Table 1 Demographics, Comorbid Conditions, and Attack Details From MOGAD and AQP4-NMOSD Attacks Requiring
Respiratory Support (continued)

MOGAD (n = 8)a
AQP4-NMOSD
(n = 11)a p Value

Positive oligoclonal bands (≥2 unique CSF bands) 0/3 (0) 0/2 (0) NA

Abbreviations: ABG = arterial blood gas; AQP4-NMOSD = aquaporin-4 IgG seropositive–neuromyelitis optica spectrum disorder; BiPAP = bilevel positive
airway pressure; CPAP = continuous positive airway pressure; CXR = chest x-ray; EDSS = ExpandedDisability Status Scale; IVIG = IV immunoglobulin;MOGAD =
Myelin Oligodendrocyte Glycoprotein antibody-associated disorder; NA = not applicable; PLEX = plasma exchange; RF = respiratory failure.
a In those with details available.
b The other racial category for each disease is included here:MOGAD (Asian 1) and AQP4-NMOSD (Asian 1, other 1). Two patients selectedHispanic ethnicity (1
with MOGAD included as White racial category and 1 with AQP4-NMOSD who selected other racial category).
c Obstructive sleep apnea n = 1.
d Obstructive sleep apnea n = 2.
e Hypertension n = 2.
f One or more of the following: obesity n = 4, hypertension n = 2, pernicious anemia n = 1, mitral valve prolapse n = 1.
g Ventilation setting details available in 4 patients: pressure support ventilation n = 3, adaptive pressure ventilationmode n = 1. Sedation details available in 4
and included 1 or more of the following: propofol n = 4, dexmedetomidine n = 2, benzodiazepines n = 2.
h Ventilation setting details available in 2: pressure-regulated volume control in 1 and synchronized intermittent mandatory ventilation in 1. Sedation details
available in 2 and included 1 or more of the following: propofol n = 1, dexmedetomidine n = 1, benzodiazepines n = 1.
i BiPAP n = 1, CPAP n = 1.
j Details available in 1 regarding the reason for tracheostomy and was from difficulty with clearing secretions.
k Details available in 1 regarding the reason for tracheostomy and was from recurrent left lung collapse frommucus plugs and diaphragm weakness on that side.
l The single abnormality was bilateral ground glass opacities on chest CT suggestive of aspiration.
m Theabnormalities included left lungcompleteopacificationonCXR in thesettingof left lungcollapse fromamucusplugwithanelevatedhemidiaphragmin that setting
in 1 patient and an elevated right hemidiaphragm in the other patient.
n Details of the abnormal arterial blood gas: pH 7.19, PCO2 79 mm Hg, PO2 80 mm Hg.
o Details of the abnormal arterial blood gas: pH 7.34, PCO2 55 mm Hg, PO2 80 mm Hg.
p Median, 115/μL (range 26–204/μL).
q Median 34/μL (range, 10–240/μL).
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MOGAD and AQP4-NMOSD requiring respiratory support
are summarized in Tables 1 and 2.

Patients With MOGAD
The attack requiring ventilatory support was the first attack in 7
(87.5%) and occurred as a subsequent relapse in 1 (12.5%) re-
ceiving fingolimod at that time for presumed multiple sclerosis
(MS). The attack types and contributory clinical features leading to
the need for airway protection included acute disseminated en-
cephalomyelitis in 5 (status epilepticus 2, severe encephalomyelitis
with quadriparesis 2, severe encephalitis 1) and unilateral cortical
encephalitis in 3 (seizures/status epilepticus 3 [1 with temporary
increased intracranial pressure of 600 mm H2O requiring manni-
tol]). Concomitant acute bilateral optic neuritis occurred in 2.
Antiseizure medications used included levetiracetam in 4, carba-
mazepine in 1, and valproic acid in 1. During attacks, MRI ab-
normalities included 1 or more of supratentorial T2 lesions
(Figure 2, A.b andA.c) in 5, infratentorial T2 lesions in 4, spinal T2
lesions (all longitudinally extensive) in 3 (Figure 2, A.d), unilateral
cortical swelling with T2 hyperintensity (Figure 2, A.a) and lep-
tomeningeal enhancement in 3, and optic nerve enhancement in 2.

Patients With AQP4-NMOSD
The attack requiring ventilatory support was the first attack in 2
(18%) and occurred as a subsequent relapse in 9 (82%). In 7 of 9,
details of maintenance treatments (if any) at the time of the
attack were available: AQP4-NMOSD–targeted medications in
1 (mycophenolate mofetil and prednisone), MS-targeted med-
ications in 3 (natalizumab and interferon beta 1, natalizumab 1,

interferon beta 1), and no immunosuppressant medications in 3.
The indications for ventilatory support included neurogenic re-
spiratory failure or inability to protect airway from cervical myelitis
and quadriparesis in 9 (82%), rhombencephalitis in 1 (9%), and a
combination of both in 1 (9%). Concomitant attacks in other
locations included area postrema syndrome (n = 2) and bilateral
optic neuritis (n = 1). Notable acute MRI lesions included a
longitudinally extensive spinal T2 lesion (Figure 2, B.c and B.d) in
7 of 7 available (median vertebral length 8, range 4–19; 6 of 7
[86%] extended to medulla [Figure 2, B.b, B.c, and B.d]) and
infratentorial diffuse T2 lesion in 3 of 7 (43%: Figure 2, B.a).

Discussion
We found that MOGAD and AQP4-NMOSD attacks needing
ventilatory support were rare. The indication for ventilatory
support with MOGAD was typically seizures or encephalitis,
while with AQP4-NMOSD it was mostly from severe quad-
riparesis with cervical myelitis, and invasive rather than non-
invasive ventilation predominated in both groups. In AQP4-
NMOSD, these episodes had higher morbidity and mortality,
and those of Black race were more predisposed.

The frequency of respiratory failure in AQP4-NMOSD of 2.2%
with a mortality of 18% that we report was less than in a 1999
NMO study in which 33% of patients with relapsing and 9% of
patients with monophasic disease had respiratory failure with a
mortality of 84%.3 The lower frequency we found may reflect
the discovery of AQP4-IgG in 2004, allowing diagnosis ofmilder,

Figure 2 Representative MRIs of the Brain and Spinal Cord of Patients During the Acute MOGAD or AQP4-NMOSD Attack
That Required Ventilatory Support

Images of myelin oligodendrocyte
glycoprotein antibody–associated
disorder (MOGAD) (A) and aquaporin-
4 IgG–neuromyelitis optica spectrum
disorder (AQP4-NMOSD) (B) are
shown. Brain axial fluid-attenuated
inversion recovery (FLAIR) image re-
veals unilateral cortical T2 hyper-
intensity and swelling in the right
temporal lobe (A.a, arrows) in
MOGAD. Brain axial FLAIR image re-
veals bifrontal T2 hyperintensities
(A.b, arrows) in MOGAD. Axial FLAIR
reveals multifocal bilateral white
matter T2 hyperintensities (A.c, ar-
rows) in MOGAD. Cervical spine sag-
ittal T2 images reveal a cervical
longitudinally extensive myelitis le-
sion (A.d, arrows) in MOGAD. Brain
axial FLAIR images reveal diffuse
pontine T2 hyperintensity (B.a, arrow)
in AQP4-NMOSD. Cervical spine sag-
ittal T2-weighted images reveals me-
dulla T2-hyperintensity (B.b, upper
arrow) coexisting with T2-hyperin-
tense myelitis discontinuous lesion
(B.b, lower 2 arrows) in the same pa-
tient (with only delayed imaging 1
month after the attack available) and
2 additional patients with longitudi-
nally extensive T2 hyperintensities
(B.c and B.d, arrows) with AQP4-
NMOSD.
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more limited forms of NMOSD and earlier use of more targeted
attack-prevention immunosuppressants that may prevent these
severe attacks.14 Frequent plasmapheresis use may account for
our lower mortality, and early use with severe myelitis may
prevent respiratory failure.15 It is notable that just 1 patient was
receiving AQP4-NMOSD attack prevention treatment at the
time of their attack, while 3 were taking MS treatments (nata-
lizumab, interferon beta) known toworsenAQP4-NMOSD.16,17

The lack of availability of AQP4-IgG before 2004 and lower
sensitivity of early-generation assays prevented many of these
patients from being correctly diagnosed and treated and likely
contributed to these events occurring. Disability before and after
these severe attacks was greater in AQP4-NMOSD andmay also
increase respiratory failure from nonattack etiologies (e.g., aspi-
ration pneumonia), but that was not the focus of this study.

Patients with AQP4-NMOSD of Black race were predisposed to
attack-related respiratory failure in our AQP4-NMOSD cohort,
and this findingwarrants emphasis. The frequency of attack-related
requirement for ventilatory support may be higher in other AQP4-
NMOSD cohorts with higher proportions of Black race. The in-
creased risk of respiratory failure among Black patients in this study
is consistent withmany prior reports in AQP4-NMOSD that show
that this racial group has a worse prognosis.7-9 For example, a prior
study reported that those of African ancestry accounted for 41% of
NMOSD cases but 90% of the mortality.9 We suspect that the
worse outcome is most likely related to socioeconomic factors,
including inequity in access to and quality of health care, which is
partly supported by Black race predominating among those with
respiratory failure who reported financial hardship. However, the
small numbers limited full analysis of socioeconomic factors in this
report, which is amajor limitation of our study.18 A particular focus
on ways to improve outcomes among Black patients with AQP4-
NMOSD is needed given their predilection to both develop this
disease and have a worse prognosis.5,6

In MOGAD, these episodes were usually the first attack, which
makes prevention difficult, but most did go on to have further
relapses, suggesting that maintenance attack prevention im-
munosuppression in this subset of patients after a single severe
life-threatening attack could be considered. Airway protection
for seizures or severe encephalopathy predominated, including
from the novel unilateral cortical encephalitis phenotype
(Figure 2, A.a), highlighting that it is not always benign.19 These
attacks occurred in 2.8% of patients with MOGAD with 0%
mortality, while a prior study reported 3 of 48 (6.3%) with
neurogenic respiratory failure (rhombencephalitis 2, myelitis 1)
and 33% mortality, although encephalopathy or seizure indi-
cations were not reported.1 The better outcome in MOGAD vs
AQP4-NMOSD may reflect the good recovery reported from
most MOGAD attacks,20-22 better supportive treatment, and
moreMOGAD episodes occurring recently and most occurring
as the first attack without preexisting disability. The lower
proportion of MOGAD requiring plasma exchange may be
from the more rapid recovery with shorter duration of in-
tubation, better response to corticosteroids in MOGAD, and
plasma exchange being better studied in AQP4-NMOSD.15,23

Study limitations include the retrospective design and po-
tential for referral bias. In addition, in some patients, these
diagnoses were assigned retrospectively on the basis of
retesting of archived samples because these antibody bio-
markers were not available for the entire study timeline
(1996–2020), and it should be noted that AQP4-IgG was
identified before MOG-IgG. This could have influenced both
the total number of cases identified and their outcome. In the
future, with earlier diagnosis and better disease-specific
treatments, we expect that episodes may become less fre-
quent and less severe. Attacks requiring ventilatory support
occurring at outside facilities could have been underestimated
if they were not documented in our electronic medical re-
cords. However, we did capture many episodes that occurred
at other facilities, and such life-threatening attacks would be
expected to be documented during a comprehensive neurol-
ogy assessment at our facility. Finally, data on pulmonary
aspects (e.g., chest imaging) were available in very few, lim-
iting analysis of these aspects.

This study provides insight into a rare, life-threatening, attack-
related complication of MOGAD and AQP4-NMOSD of
which clinicians should be aware.
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