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IMPORTANCE Recent studies have reported a higher relapse rate following an initial

inflammatory demyelinating disorder in pediatric patients with persistent seropositivity of

antibodies targeting myelin oligodendrocyte glycoprotein (MOG-IgG1). To date, the clinical

implications of longitudinal MOG-IgG1 seropositivity using live cell assays with IgG1 secondary

antibodies in adults after acute disseminated encephalomyelitis (ADEM) are unknown.

OBJECTIVE To determine whether MOG-IgG1 serostatus (transient vs persistent) and titer

change over time provide clinical utility in predicting the likelihood of relapse after ADEM.

DESIGN, SETTING, AND PARTICIPANTS This cohort study identified patients with an initial

diagnosis of ADEM evaluated at a single referral center between January 1, 1990, and October

1, 2017. Fifty-one patients were included, including 31 children and 20 adults. Longitudinal

serologic testing was performed detecting autoantibodies targeting aquaporin 4 (AQP4-IgG)

andMOG-IgG1 with clinically validated fluorescence-activated cell sorting assays. Patients

were divided into 3 cohorts: persistent seropositivity, transient seropositivity, and

seronegativity.

MAIN OUTCOMES ANDMEASURES Clinical demographic characteristics, longitudinal AQP4-IgG

andMOG-IgG1 serostatus, titers, relapses, use of immunotherapy, and Expanded Disability

Status Scale score at follow-up.

RESULTS Of 51 patients presenting with an initial diagnosis of ADEM, 20 (39%) were adult, 24

(47%) were female, and ages ranged from 12months to 57 years. Seventeen patients fulfilled

criteria for persistent seropositivity; of those, 8 of 9 children (89%) and 7 of 8 adults (88%)

had at least 1 relapse after median (range) follow-up periods of 75 (15-236) months and 39

(9-161) months, respectively. Eight patients (16%), including 4 adults, fulfilled criteria for

transient seropositivity; of those, no children and 1 of 4 adults (25%) relapsed after median

(range) follow-up periods of 32 (24-114) months and 16 (13-27) months, respectively. Of 24

patients with AQP4-IgG andMOG-IgG seronegativity, 6 of 17 children (35%) and 2 of 7 adults

(29%) had at least 1 relapse after median (range) follow-up periods of 36 (3-203) months and

34 (15-217) months, respectively. There were only 2 patients, including 1 adult, with AQP4-IgG

seropositivity, and both relapsed. The hazard ratio for relapses in those with persistent

MOG-IgG1 positivity compared with AQP4-IgG andMOG-IgG1 seronegativity was 3.1 (95% CI,

1.1-8.9; P = .04) in children and 5.5 (95% CI, 1.4-22.5; P = .02) in adults. Immunotherapy was

used in 5 of 9 children (56%) and 6 of 8 adults (75%) with persistent seropositivity and in 3 of

17 children (18%) and 1 of 7 adults (14%) with AQP4-IgG andMOG-IgG seronegativity.

CONCLUSIONS AND RELEVANCE Relapse occurred in 15 of 17 patients (88%)with persistent

MOG-IgG1 seropositivity after ADEM; only 1 patient with transient seropositivity experienced

relapse. Our data extend the clinical utility of MOG-IgG1 serological testing to adult patients

and highlights that longitudinal serologic evaluation of MOG-IgG1 could help predict disease

course and consideration of immunotherapy.
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A
utoantibodies targeting myelin oligodendrocyte gly-

coprotein (MOG-IgG) detected by transfected cell-

basedassaysusing full-lengthhumanMOGas antigen1

have been reported by several international groups to iden-

tify a subgroup of central nervous system inflammatory de-

myelinating disorders (IDDs). Some patients with MOG-IgG

seropositivityhavethephenotypeofneuromyelitisopticaspec-

trumdisorder (NMOSD), including relapsingopticneuritis (ON)

and transversemyelitis (TM), and others have characteristics

of acute disseminated encephalomyelitis (ADEM), com-

monlymonophasic but sometimesoccurring in the context of

NMOSD.2,3TheMOG-IgG1 titer is oftenhigh at onset ofmono-

phasic ADEM in children but rapidly drops to undetectable

levels (ie, seropositivity is transient).4

Seropositivity of autoantibodies targeting autoimmune

aquaporin 4 (AQP4-IgG) in patientswithON,TM, orADEM in-

dicates high risk for relapse.5,6 SinceADEMmaybemonopha-

sic or herald a relapsing course, an ideal biomarkerwouldpre-

dict relapse and theneed for immunosuppressive therapyand

distinguish thedisorder frommultiple sclerosis (MS), forwhich

effective maintenance treatments differ. Recent studies sug-

gest that persistentMOG-IgG1 seropositivity following an ini-

tial IDD attack is associated with a higher relapse rate in both

pediatric andadultpatients.7,8However, data fromadultswith

ADEMarescant.9-12Therefore,wecollectedserumsamples lon-

gitudinally from patients with neurological disorders re-

ported to be associatedwithMOG-IgG1 to determinewhether

MOG-IgG1 serostatus (persistent vs transientpositivity) and ti-

ter change over time is associated with the risk of relapse.

Methods

Subjects, Patients, and Ascertainment

The study was approved by the institutional review board of

MayoClinic, Rochester,Minnesota. All includedpatients gave

written consent for thepassiveuseof theirmedical record; in-

formed consent was signed by the patient or a parent.

We identified patients by searchingmedical records from

January 1990 to October 2017 for all potentially relevant di-

agnostic codes and, after detailed medical record review, in-

cludedpatients fulfilling the followingcriteria: (1) a firstpolyfo-

cal clinical central nervous system event with presumed

inflammatory demyelinating cause; (2) abnormal brain mag-

netic resonance imaging findingsduring theacutephaseshow-

ing widespread inflammation; (3) encephalopathy that can-

not be explained by fever; and (4) stored serum available

(Figure 1A). Patientswere excluded if an initial eventwas con-

sistent with isolated ON or TM.

AQP4-IgG andMOG-IgG1were detected by clinically vali-

dated flow cytometry assays using live HEK293 cells trans-

fectedwithhumanM1AQP4or full-lengthhumanMOG.Test-

ing forMOG-IgG1 in patientswith seropositivitywas repeated

at 3 months or later. A follow-up serum sample was re-

quested from patients with monophasic ADEM and only a

single available serum sample. Persistent seropositivity was

defined as a positive result in both the initial and follow-up

sample or, if no initial sample at onset was available, a posi-

tive result on a sample collectedmore than 1 year after ADEM

episode. Medical records were reviewed to abstract demo-

graphic data, evidence and phenotype of relapses, treat-

ment, disability, and diagnosis at last follow-up.

MOG-IgG1 Assay

Anin-house,clinicallyvalidatedflowcytometryassaywasused

for quantitative detection ofMOG-IgG1 on amixed population

of transfected and nontransfected cells. Heat-inactivated pa-

tient serum (at 56°C for 35minutes)was added to liveHEK293

substrate cells transiently transfected with full-length recom-

binant humanMOG (cloned into pIRES2-AcGFP vector, which

coexpresses nonlinked green fluorescent protein [GFP]). The

median fluorescence intensity-bound Alexa Fluor 647–

conjugated mouse antihuman IgG1 (Fc region–specific; Cata-

log No. 9054-01; Southern Biotech) was determined for

bothnontransfectedand transfected cells. The ratio ofmedian

fluorescence intensityvalues forGFP+andGFP−cells is the IgG

binding index (IBI). An IBI score of 2.5 or greater was consid-

eredpositive.Sampleswerescreenedat1:20dilutionand, ifposi-

tive, titrated at 1:40, 1:100, and thereafter in 10-fold steps. The

farthest dilution yielding a positive result (IBI ≥ 2.5) was re-

corded as the end point. All samples were tested additionally

forAQP4-IgGusingoptimizedflowcytometryassay.13Sera from

50 patients with MS and 50 healthy control patients yielded

negative results by both assays.

Statistical Analyses

Kruskal-Wallis andPearson χ2 testwere used to compare con-

tinuous and nominal variables, respectively, between ADEM

subgroups based onMOG-IgG status. All statistical tests were

2-sided, and a P value less than .05 was considered statisti-

callysignificant.StatisticalanalyseswereperformedusingSPSS

version 23.0 (IBM).

Results

Theclinical and serological characteristics of all 51 patients are

summarized in the Table. The flowchart of samples and

Key Points

Question What is the prognostic relevance of persistent

seropositivity of antibodies targeting myelin oligodendrocyte

glycoprotein (MOG-IgG1) in adults after acute disseminated

encephalomyelitis (ADEM)?

Findings In this cohort study of 51 patients with an initial

diagnosis of ADEM, relapse occurred in 8 of 9 children and 7 of 8

adults with persistent MOG-IgG1 seropositivity. By contrast,

relapse occurred in 6 of 17 children and 2 of 7 adults with

MOG-IgG1 seronegativity as well as 0 of 4 children and 1 of 4 adults

with transient MOG-IgG1 seropositivity.

Meaning Persistent MOG-IgG1 positivity after recovery from

ADEM in both pediatric and adult patients is useful as a

longitudinal serological biomarker predicting risk for relapsing

disease.
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results are shown inFigure 1B. Serostatus, clinical course, and

Kaplan-Meier curves forpediatric andadultpatientsare shown

in Figure 2.

MOG-IgG1 vs AQP4-IgG Seropositivity

MOG-IgG1wasdetected in25of51patients (49%)at somepoint

in the clinical disease course (Figure 1B). AQP4-IgG was de-

tected in only 2 patients (4%), including 1 adult; both relapsed.

Relapse Likelihood byMOG-IgG1 Serostatus

Seventeen patients, including 8 adults, fulfilled criteria for

persistent seropositivity (eTable and eFigure in the Supple-

ment). Eight of 9 children (89%) had at least 1 relapse in a

median (range) follow-up period of 75 (15-236) months. These

children experienced a total of 22 relapses (median [range]

attacks per patient, 3 [1-6]), including 5 ADEM-ON relapses, 5

ON relapses, 7 cerebral relapses, 3 myelitis relapses, 1

Figure 1. Study Design

Flowchart of samples and resultsB

51 Patients initially diagnosed as having ADEM

Study design and patient ascertainmentA

264 Patients identified in medical records search from
1990 to 2017 who presented with ADEM as a first
demyelinating event, had a hospital discharge diagnosis
of ADEM, or had documented medical history of ADEM

68 Patients with serum available for testing

51 Patients included in the study cohort who had a first
polyfocal clinical central nervous system event with
presumed inflammatory demyelinating cause, abnormal
brain magnetic resonance imaging findings during the
acute phase showing widespread inflammation, and
encephalopathy that cannot be explained by fever

196 Excluded because serum was not
available for testing

17 Excluded

11 Did not meet inclusion criteria

6 Did not have a subsequent
serum sample available

14 Patients with MOG-IgG positivity 11 Patients with MOG-IgG positivity

23 Patients admitted to Mayo Clinic during
initial event (13 children and 10 adults)

28 Patients admitted elsewhere during
initial event (18 children and 10 adults)

31 Children diagnosed as having ADEM 20 Adults diagnosed as having ADEM

9 Children with
persistent
MOG-IgG
positivity

1 Child with
monophasic
course

8 Children with
relapsing
course

4 Children with
transient
MOG-IgG
positivity

4 Children with
monophasic
course

0 Children with
relapsing
course

17 Children with
AQP4-IgG and
MOG-IgG
negativity

11 Children
with
monophasic
ADEM

6 Children
with a
relapsing
course

3 With MS

2 With IDDs

1 With
NMOSD

7 Adults with
AQP4-IgG and
MOG-IgG
negativity

5 Adults with
monophasic
ADEM

2 Adults with
a relapsing
course

1 With IDD

1 With other
disease

1 Child with
AQP4-IgG
positivity

1 Adult with
AQP4-IgG
positivity

8 Adults with
persistent
MOG-IgG
positivity

1 Adult with
monophasic
course

7 Adults with
relapsing
course

4 Adults with
transient
MOG-IgG
positivity

3 Adults with
monophasic
course

1 Adult with
relapsing
course

ADEM indicates acute disseminated encephalomyelitis; AQP4, aquaporin 4; IDD, inflammatory demyelinating disorder; MOG, myelin oligodendrocyte glycoprotein;

MS, multiple sclerosis; NMOSD, neuromyelitis optica spectrum disorder.

Association of MOG-IgG SerostatusWith Relapse After Acute Disseminated Encephalomyelitis Original Investigation Research

jamaneurology.com (Reprinted) JAMANeurology November 2018 Volume 75, Number 11 1357

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaneurol.2018.1814&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2018.1814
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaneurol.2018.1814&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2018.1814
http://www.jamaneurology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2018.1814


encephalomyelitis relapse, and 1 myelitis plus ON relapse.

Seven of 8 adults (88%) had at least 1 relapse after a median

(range) follow-up period of 39 (10-161) months. These adults

experienced a total of 29 relapses (median [range] attacks per

patient, 3 [3-6]), including 21 ON relapses, 2 cerebral relapses,

2 encephalomyelitis relapses, 2 ADEM-ON relapses, and 2

myelitis relapses.

Figure 3 shows 2 representative adult patients with per-

sistent MOG-IgG1 seropositivity, abnormal magnetic reso-

nance imaging findings at ADEM diagnosis, and subsequent

disease evolution. No patient was assigned a clinical diagno-

sis of MS at last follow-up.

Eight patients, including 4 adults, met criteria for tran-

sient seropositivity.Noneof the4children relapsedafter ame-

dian (range) follow-up period of 32 (24-114) months; their

diagnoses remained monophasic ADEM. Only 1 of 4 adults

(25%) relapsed after a median (range) follow-up period of 16

(13-27)months. This patient subsequently relapsedwithmul-

tifocaldemyelinationandONafter22monthsof follow-up.The

seronegative second serumspecimenwasdrawn in the remis-

Table. Clinical and Serological Characteristics of Pediatric and Adult Patients

With Acute Disseminated Encephalomyelitis (ADEM)

Characteristic

Median (Range)

P Valuea
P Valueb

Persistent
MOG-IgG1
Positivity

Transient
MOG-IgG
Positivity

AQP4-IgG and
MOG-IgG
Negativity

Children

No. 9 4 17 NA NA

Age at onset, y 4 (2-9) 6.5 (4-8) 7 (1-17) .16 .18

Female, No. (%) 5 (56) 2 (50) 6 (35) .85 .32

White race, No. (%) 7 (78) 3 (75) 13 (77) .91 .94

Preceding infection/vaccination,
No. (%)c

6 (67) 4 (100) 13 (76) .19 .92

Initial MOG-IgG1 titer 40 (20-1000) 70 (40-1000) 0 .35 NA

Time from initial to final
MOG-IgG1 evaluation, mo

39.5 (3-180) 7 (3-72) NA .01 NA

Final MOG titer 100 (20-1000) 0 NA NA NA

Relapsing course, No. (%) 8 (89) 0 6 (35) .002 .009

Time from symptom onset to
second attack, mo

9.5 (4-180) NA 4.25 (3.5-72) NA .30

ADEM EDSS score at nadir 5 (1-10) 3 (2-7) 6 (2-10) .85 .50

EDSS score at last follow-up 0 (0-4) 0 (0-3) 0 (0-9) .39 .51

Duration of follow-up, mo 75 (15-236) 32 (24-114) 36 (3-203) .88 .19

Subsequent post-ADEM relapse,
No. (%)

Myelitis 1 (11) 0 0 .49 .16

Optic neuritis 4 (44) 1 (25) 3 (18) .51 .14

Adults

No. 8 4 7 NA NA

Age at onset, y 26 (22-45) 22.5 (18-45) 28 (21-57) .30 .68

Female, No. (%) 6 (75) 2 (50) 3 (43) .39 .21

White race, No. (%) 6 (75) 3 (75) 6 (86) >.99 .61

Preceding infection/vaccination,
No. (%)c

6 (75) 4 (100) 6 (86) >.99 .61

Initial MOG-IgG1 titer 70 (40-1000) 40 (20-1000) 0 .41 NA

Time from initial to final
MOG-IgG1 evaluation, mo

25.5 (16-153) 12.5 (3-16) NA .01 NA

Final MOG titer 100 (20-1000) 0 NA NA NA

Relapsing course, No. (%) 7 (88) 1 (25) 3 (43) .03 .02

Time from symptom onset to
second attack, mo

4 (2-6) NA 3 (3-6) NA NA

ADEM EDSS score at nadir 6 (4-8) 7.5 (4-8) 6 (3-7) .22 .86

EDSS score at last follow-up 1.5 (0-3) 1.5 (0-3) 0 (0-6) .73 .71

Duration of follow-up, mo 39 (10-161) 16 (13-27) 34 (15-217) >.99 >.99

Subsequent post-ADEM relapse,
No. (%)

Myelitis 1 (13) 0 0 .46 .33

Optic neuritis 7 (88) 1 (25) 2 (29) .03 .02

Abbreviations: AQP4, aquaporin 4;

EDSS, Expanded Disability Status

Scale; MOG, myelin oligodendrocyte

glycoprotein; NA, not applicable.

a Comparison between persistent

MOG-IgG positivity and transient

MOG-IgG positivity.

bComparison between persistent

MOG-IgG positivity and AQP4-IgG

andMOG-IgG negativity.

c A preceding event was noted in

39 patients (76%), including fever in

12 patients (6 adults), upper

respiratory tract infection in

18 (6 adults), gastrointestinal tract

infection in 3 (1 adult), urinary tract

infection in 1 (1 adult), and recent

immunization in 5 (3 adults). Four

had elevatedmycoplasma IgM

(2 adults) and 2 had evidence of

recent Epstein-Barr virus infection

(1 adult).
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sionphaseduring immunotherapywithazathioprineandpred-

nisone.All available cerebrospinal fluid specimens from13pa-

tients were negative for MOG-IgG1, and 5 paired serum

specimens were positive.

Of 24 patients with AQP4-IgG and MOG-IgG seronega-

tivity, including 7 adults, 6 of 17 children (35%) and 2 of 7

adults (29%) had at least 1 relapse after median (range)

follow-up periods of 36 (3-203) months and 34 (15-217)

months, respectively. Relapses in the 6 children included 4

ON relapses, 1 ADEM-ON relapse, 3 cerebral relapses, and 1

TM relapse. Final diagnoses in the pediatric group were

monophasic ADEM in 11 children, relapsing-remitting MS in

3, IDD not fulfilling MS criteria in 2, and NMOSD in 1

(Figure 2). Relapses in the 2 adult patients included 2 ON

relapses and 1 encephalitis relapse. Final diagnoses in the

adult group were monophasic ADEM in 5 adults, IDD in 1,

and recurrent steroid-responsive encephalopathy in 1. None

of the 10 serial samples from patients with AQP4-IgG and

MOG-IgG negativity seroconverted.

Thehazard ratio for relapses in thosewithpersistentMOG-

IgG1positivity comparedwith thosewithAQP4-IgGandMOG-

IgG1 seronegativity was 3.1 (95% CI, 1.1-8.9; P = .04) for chil-

dren and5.5 (95%CI, 1.4-22.5;P = .02) for adults. Of pediatric

andadultpatientswithpersistent seropositivity,80%and70%,

respectively, would be expected to experience relapsewithin

2years ofADEMcomparedwithno childrenwith transient se-

ropositivity and 20% of adults with transient seropositivity

(Figure 2).

Maintenance Immunotherapies

andMOG-IgG1 Titers Over Time

Immunotherapy was used in 5 of 9 children (56%) and 6 of 8

adults (75%) with persistent seropositivity and in 3 of 17 chil-

dren (18%) and 1 of 7 adults (14%) with AQP4-IgG and MOG-

Figure 2. Kaplan-Meier Curves Showing Cumulative Probability of Remaining Relapse Free

Following Initial Event in Children and Adults
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IgG seronegativity. After initiationof immunotherapy (eTable

and eFigure in the Supplement),MOG-IgG1 titer declined in 4

patients,wasundetectable in2, remainedunchanged in4, and

increased in 2.

Population-BasedMOG-IgG–Seropositive ADEMCohort

Data froma2018population-basedepidemiologic study13with

data collected from January 1, 1995, to December 31, 2015,

showed thatMOG-IgG1was themost commonly identified an-

tibody in thesettingofautoimmuneencephalitis,withapreva-

lence of 1.9 per 100000 and an incidence of 0.1 per 100000

individuals. In this study, 10 patients, including 7 adults, ful-

filled ADEM criteria. Four patients (40%) were positive for

MOG-IgG.

Four patients with MOG-IgG–positive ADEM from a pre-

vious population-based study13 were analyzed separately to

overcomereferral bias.Themedian (range) ageofpatientswith

seropositivitywas 28 (2-45) years, and 14 (50%)were female.

Oneadolescentpatienthada relapsing course. This patient re-

lapsed 5 years later with ON and recurrent encephalomyelitis

Figure 3. DetailedMagnetic Resonance Imaging (MRI) Changes of Representative AdultsWith PersistentMOG-IgG1 Positivity at Onset and Follow-up

Patient AA

Axial FLAIR MRI

8 mo after ADEM onset

Initial Presentation After Treatment

After Treatment

Axial FLAIR MRI

Axial postgadolinium

T1-weighted MRI

Axial FLAIR MRI

8 mo after ADEM onset

Sagittal

T2-weighted

cervical spine

MRI

Sagittal

T2-weighted

cervical spine

MRI

Patient BB

Axial FLAIR MRI

7 mo after ADEM onset

Initial Presentation

Axial FLAIR MRI

Axial postgadolinium

T1-weighted MRI

Axial FLAIR MRI

7 mo after ADEM onset

Sagittal

T2-weighted

cervical spine

MRI

Sagittal

T2-weighted

cervical spine

MRI

Axial fluid-attenuated inversion recovery (FLAIR) MRI, axial postgadolinium T1-weightedMRI, and sagittal T2-weighted cervical spine MRI at initial presentation are

shown; T2-weighted hyperintensities were not associated with enhancement. These abnormalities improved after treatment. A, Patient A is a woman in her 20s.

After 19months of follow-up, she experienced 3 relapses as well as 2 episodes of left-sided optic neuritis 6 months and 11 months after ADEM onset with good

recovery with rituximab therapy, with an Expanded Disability Status Scale score of 0. She developed left optic neuritis after prednisone dose reduction (arrowhead).

B, Patient B is a man in his 40s. After 25months of follow-up, he experienced 4 relapses after prednisone dose reduction, including bilateral optic neuritis 4 months,

7 months and 16months and right-sided optic neuritis 24months after ADEM onset with good recovery with azathioprine therapy, with an Expanded Disability

Status Scale score of 1. He developed bilateral optic neuritis after prednisone dose reduction (arrowheads).
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and had persistent MOG-IgG seropositivity. Interestingly,

this patient’s cerebrospinal fluid at onset was also positive

for anti-NMDA receptor IgG by cell-based assay. Three adult

patients with MOG-IgG seropositivity were also included in

the study,13 and all had a diagnosis of monophasic ADEM

after a median (range) follow up of 132 (48-264) months.

Two patients had MOG-IgG1 positivity at onset but lacked a

follow-up sample, and 1 patient was seropositive while

asymptomatic (sample collected 75 months after ADEM

onset [titration wasn’t performed owing to limited quantity

available]).

Discussion

Patients presentingwith acutemultifocal neurological and ra-

diographic findings suspicious for ADEMare a diagnostic and

therapeutic challenge, as thedifferentialdiagnosis isbroadand

the decision to recommend immunotherapy is difficult since

many cases remainmonophasic.14,15Our study demonstrates

that relapse occurs in 88% of patients presenting with ADEM

and persistent MOG-IgG1 seropositivity. The relapse attack is

usually ON. By contrast, only 12% of patients with ADEM and

transient seropositivity relapse. These data, confirming simi-

lar conclusions reported from a pediatric ADEM series,16 ex-

pand the clinical utility to adult ADEM.

Further,ourstudy isconsistentwithpriorobservations that

MOG-IgG1–associated demyelinating disease is not proto-

typic MS. No patient whowas initially diagnosed with ADEM

and was seropositive for AQP4-IgG or MOG-IgG1 was as-

signed a diagnosis of MS at last follow-up. In contrast, 3 chil-

dren with AQP4-IgG and MOG-IgG1 negativity had been

assigned a clinical diagnosis of MS.

The detection of MOG-IgG1 in most patients who experi-

enced relapse is similar to a 2018 study that identified MOG-

IgG1 in 98% of pediatric patients who relapsed with ON after

initial presentation with ADEM.17 More than half of the pa-

tients with transient MOG-IgG1 seropositivity became sero-

negative spontaneously without immunotherapy. This con-

trastswith thepersistenceofAQP4-IgGseropositivitywith rare

conversion to seronegativity evenwith immunotherapy. The

immunobiological mechanisms underlying the transience of

MOG-IgG1 seropositivity remain elusive. The high preva-

lence of infections preceding ADEM suggests a role for infec-

tion in triggering this transient immune response.Genetic fac-

tors, both immunogenetic and neurogenetic, may also play a

role. Delineating the roles of autoantibody andeffector T cells

should also shed light on this phenomenon.

In this study, only 1 in 5 patientswithMOG-IgG1 seroposi-

tivity would have fulfilled criteria for AQP4-IgG–seronega-

tiveNMOSD.Recent reports fromlargecohorts suggest that ap-

proximately 30% of patients with MOG-IgG positivity meet

NMOSD criteria.9,12,18-21 It is clear that diagnostic criteria are

neededforMOG-IgG–associateddisorders.We22,23andothers24

have argued for molecular-based diagnostic criteria that al-

low early diagnosis at the initial attack of limited disease

(eg, ON, TM, and ADEM). This allows better characterization

of disease pathogenesis, offers options for earlier appropriate

treatment, and facilitates inclusion criteria for clinical trials.

Despite some clinical and radiographic overlap with AQP4-

IgG–positive NMOSD, MOG autoimmunity differs with

respect to disability outcomes12,25 and neuropathology.19 We

propose the diagnostic criteria in the Box for MOG-IgG–

associated disorders. These criteria require detection of

MOG-IgG by clinically validated cell-based assay and the

presence of 1 or more of the following core clinical findings:

ADEM, encephalomyelitis,4,17,19 ON,26 TM,18 and brain or

brainstem demyelination.27,28 In patients in whom clinical

correlation is unclear, alternative serological testing should

be considered (eg, IgG1 targeting full-length human MOG

expressed on live cells).1

Limitations

Thisstudyhas limitations.Weacknowledgethat therelapse fre-

quency presented here may be higher than expected in other

settings because of referral bias. Relapsing patients are also

likely overrepresented because of the challenge of obtaining

a follow-up serum specimen from patients with monophasic

ADEM. Although the persistence of seropositivity is associ-

ated with increased relapse risk, this is not the only determi-

nant factor for relapse because some pediatric and adult

patients with persistent seropositivity have a monophasic

course. This is also supported by the 25% of relapsing

patients with MOG-IgG–positive ADEM from our population-

based epidemiology study13 in contrast to the 60% of relaps-

ing patients seen here. MOG-IgG1 seropositivity aids the diag-

nosis of ADEM and offers prognostic insight in longitudinal

evaluation.

Conclusions

On the basis of these observations, it is our current practice in

follow-up of patients with MOG-IgG1 positivity after an in-

flammatory demyelinating event to retest serologically at 6

Box. Proposed Diagnostic Criteria forMyelin Oligodendrocyte

Glycoprotein (MOG-IgG)–Associated Disordersa

1. Laboratory findingb: serum positive for MOG-IgG by cell-based

assayc

2. Clinical findings: any of the following presentations:

1. ADEM

2. Optic neuritis, including CRION

3. Transverse myelitis (ie, LETM or STM)

4. Brain or brainstem syndrome compatible with

demyelination

5. Any combination of the above

3. Exclusion of alternative diagnosis

Abbreviations: ADEM, acute demyelinating encephalomyelitis; CRION,

chronic relapsing inflammatory optic neuropathy; LETM, longitudinally

extensive transverse myelitis; STM, short-segment transverse myelitis.

aMust meet all 3 criteria.

b Transient seropositivity favors lower likelihood of relapse.

c In abscense of serum, positivity in cerebrospinal fluid would allow

fulfillment of criteria 1.

Association of MOG-IgG SerostatusWith Relapse After Acute Disseminated Encephalomyelitis Original Investigation Research

jamaneurology.com (Reprinted) JAMANeurology November 2018 Volume 75, Number 11 1361

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

http://www.jamaneurology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2018.1814


months. For patientswith persistent seropositivity, initiation

of immunotherapy should be considered to prevent relapse.

Immunotherapy could be considered earlier if a patient ini-

tiallywith seropositivity relapsed before 6months.However,

randomized clinical trials are needed to assess the benefit of

immunotherapy.Aprospective longitudinal serological evalu-

ation will be helpful to determine the ideal timing for retest-

ing and other factors to assist prognostication.
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