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Abstract

Objective—To investigate the clinical and MRI features of MOG seropositive pediatric
demyelinating syndromes.

Methods—Serum samples collected from 74 children with suspected demyelinating disorders
followed at Massachusetts General Hospital, were incubated with MOG-GFP and GFP control
transfected Jurkat cell clones. Binding ratios were calculated using flow cytometry. Statistical
analysis compared demographic, clinical and radiological features in seropositive and seronegative
patients.

Results—13/74 (17.5%) patients were seropositive for MOG. MOG seropositive patients were
younger than seronegatives (p=0.049). No single disease category predominated amongst
seropositives, nor was one group more likely to have a polyphasic course. 2/4 NMO patients had
MOG antibodies; both were serognegative for AQP4. One had monophasic disease, and the other
had frequent relapses. There was a bimodal distribution of MOG seropositive patients by age at
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onset, with a distinct younger group (4-8 years) having high prevalence of encephalopathy and an
older group who presented almost exclusively with optic neuritis (13-18 years). MRI analysis
demonstrated absence of corpus callosum lesions in seropositive patients (p=0.012). Annualized
relapse-rate and EDSS at 2 years did not differ between seropositive and seronegative patients.

Conclusion—MOG antibodies are found across a variety of pediatric demyelinating syndromes

with some distinct clinical and MRI features.
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INTRODUCTION

There is increasing evidence of B-cell autoimmune mechanisms in the pathogenesis of
inflammatory demyelinating diseases (DD)% 2. We and others, have previously reported
anti-myelin oligodendrocyte glycoprotein (MOG) Abs in pediatric DD cases, predominantly
in children with an ADEM-like first episode® 4 and in children with MS with onset<10
years of age.> More recently, high-titers of MOG-IgG were observed in several pediatric
cases with recurrent ON, seronegative NMO: 8 and in a group of young patients with
ADEM like onset followed by monophasic or recurrent ON8 (ADEM-ON). MOG
seropositivity has also been reported in a subset of adults with seronegative NMO and high
risk- NMO (recurrent ON/ recurrent LETM).%-12 Given the broadening array of clinical
phenotypes described to be associated with MOG antibodies, particularly in the pediatric
population, we asked whether there is a common clinical and radiological phenotype and
clinical outcome associated with seropositivity for MOG antibodies in children with
demyelinating diseases. In addition, we assessed the longitudinal outcomes of seropositive
children.

To address these questions, we measured anti-MOG antibodies using our previously
described cell-based assay,® in serum samples from 74 children with acquired CNS
inflammation followed at our clinic. We compared the clinico-radiological phenotype and
disease course in MOG antibody seropositive versus seronegative patients.

2. METHODS

2.1- Patients

74 patients with acquired demyelination of the CNS and onset prior to age 18 diagnosed
between 2004 and 2012, were enrolled in a biomarkers study at the Partners Pediatric MS
Center at Massachusetts General Hospital. All eligible patients diagnosed with an acquired
demyelinating disease at the clinic in this time frame were enrolled in the biomarkers study
and contributed to this analysis. First available blood samples from each of all patients were
utilized for this study. The patients had the following diagnoses at last visit: 7 with ADEM,
12 with CIS (ON, TM), 45 with MS, 4 with NMO, 2 with radiologically isolated syndrome
(RIS) and, 4 with non-specific demyelinating disease (DD), which did not meet
aforementioned criteria. Pediatric MS and ADEM were diagnosed using the International
Pediatric MS Study Group (IPMSSG) criteria (polysymptomatic clinical presentation with
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evidence of encephalopathy)13:- 14, Patients with only one first clinical inflammatory event,
such as ON or TM, and no evidence of encephalopathy, were diagnosed as CIS according to
IPMSSG criteria. Patients were diagnosed as NMO when presenting with ON, TM and at
least two of these three criteria: MRI evidence of a contiguous spinal cord lesion (3 or more
segments in length), brain MRI non-diagnostic for MS and NMO IgG sero-positivity,
consistent with current diagnostic criteria.1* 15 Children with non-specific DD had
demyelinating syndromes which did not meet aforementioned criteria. Serum samples from
23 pediatric healthy controls were collected under the same protocol.

Standard Protocol Approvals, Registrations, and Patient Consents: Institutional Review
Board approval was granted by the Partners Human Research Committee.

2.2- Sample collection and Storage

Blood samples were collected in plastic heparin-coated plasma/serum tubes and serum was
extracted and stored at —80°C within 4 hours of blood draw.

2.3- MOG Ab detection Assay

MOG-GFP and GFP control stably transfected Jurkat clones were generated as described in
previous publications3: ®. Cells were stored in liquid nitrogen tanks, thawed and cultured in
DMEM medium (Invitrogen) enriched with 10% Fetal Bovine Serum (Fisher/Lonza),
penicillin-streptomycin mixture 10 mg/ml (Fisher/Lonza), 35 mM HEPES (Fisher/Lonza), 2
mM Glutamax (Invitrogen), and 1mg Geneticin powder (Invitrogen) to maintain selection.
Presence of GFP and MOG antigen in the cells were confirmed by Western-blot (Millipore).

The cells were harvested, washed in PBS (Fisher/Lonza) with 1% BSA (Sigma-Aldrich) and
resuspended to 1 million cells per mL. 1 uL of serum sample and 50,000 MOG-GFP or
GFP-control cells per well were incubated in 96 well U-bottom plates at 4°C for one hour.
After washing twice with staining buffer, the cells were incubated in R-Phycoerythrin-
conjugated F (ab”) 2 fragment donkey anti-human 1gG (Jackson) diluted to a 1:1000 ratio in
PBS/BSA (Fisher Lonza) and 10% BSA. Cells were washed again twice and then incubated
in a live/dead cell solution reconstructed with 1 ul of violet fluorescent reactive dye
(Invitrogen) in 1ml of diH20 and 9 ml of PBS for 20 minutes at 4°C. We used mouse
monoclonal anti-MOG 1gG, clone 8-18C5, (Millipore) as a primary ab for our positive
controls. 1% paraformaldehyde was used for fixation during 10 minutes. The cells were
resuspended in PBS/BSA until acquisition in BD LSR-I1 flow cytometer. The results were
analyzed with Tree Star Flowjo 8.8.6 software.

To classify patients as MOG positive/negative, samples from pediatric healthy controls were
run along with the patient samples on each plate. MOG binding ratios were corrected for
background by subtracting the plate specific mean binding ratios for healthy controls to
avoid differences between plates. Patients with corrected binding ratios greater than 5 (more
than 3 SD from controls) were considered positive for all analyses as per our prior study.®
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2.4- Clinical Data

We have prospectively collected the number, symptoms and location of each demyelinating
attack, and this data is stored in our longitudinal pediatric demyelinating diseases electronic
Oracle-based database,16 with posterior validation by the authors. Symptoms were classified
as visual, motor, sensory, cerebellar, bowel/bladder dysfunction and encephalopathy. Attack
locations were classified as optic nerve, brainstem-cerebellar, cerebrum and spinal cord.
Disability scores and attack severity were measured using the EDSS scale.

2.5- MRI Analysis

Analysis of brain and spine MRIs was performed by a pediatric neurologist (C.F) blinded to
clinical diagnosis, who underwent MRI lesion assessment training by senior authors (CRG,
TC) and assessed lesion distribution by a qualitative protocol presented in previous
work.17- 18 We reviewed T2 and FLAIR sequences from MRIs available in our
computerized system, performed within 6 months of serum sampling. Brain lesion location
was classified as cortical (1), subcortical (2), periventricular (3), corpus callosum (4), optic
chiasm (5), thalamus (6), brainstem (7), area postrema (8) and cerebellum (9). Spine lesions
were categorized according to level involved and extension, both longitudinal and cross-
sectional: whole spine (1), partial (2) and central grey matter (3). If a lesion was bigger
enough to occupy two locations, it was counted twice (example, a periventricular lesion
involving corpus callosum was counted as ‘periventricular’ and ‘callosal’).

2.6- Statistical analysis

All analyses compared MOG seropositive subjects to MOG seronegative subjects.
Continuous and ordinal variables were compared using a Wilcoxon rank sum test, and
dichotomous/categorical variables were compared using Fisher’s exact test. To compare the
relapse rate after the blood draw in the two groups, a Poisson regression model with an
overdispersion parameter was used. To compare the EDSS scores in the two groups, a
Wilcoxon rank sum test was used. Finally, Silverman’s test was used to assess if there was
statistical evidence that age distribution in the MOG positive subjects had more than one
mode, and this test was fit using the silvermantest library in the statistical package R
(www.r-project.org).19: 20

3. RESULTS

Demographic features

The baseline demographic characteristics of the MOG positive and negative subjects are
presented in Table 1. Thirteen of the 74 subjects were seropositive at the time of the blood
draw. MOG seropositive patients were significantly younger at the time of blood draw
(Table 1) and younger at disease onset compared to seronegative patients (Table 2). The
groups did not differ significantly in terms of gender, race or ethnicity. The two groups were
also not significantly different in terms of family history of MS or other autoimmune
diseases.

MOG antibody binding ratios by disease category are presented in Figure 1. Overall final
disease category differed between seropositive and seronegative patients (p=0.021), and
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seronegative subjects were significantly more likely to have MS or CIS than seropositive
(p=0.0078).

Age at onset and onset symptom features

The first symptom type and first symptom location for the seropositive and seronegative
patients are presented in Table 2. Seropositive subjects were significantly more likely to
have encephalopathy as the first symptom (p=0.012). No other group differences reached
statistical significance. Mean age at onset was significantly younger in the seropositive
patients (9.9+5.7 versus 13.7+3.5; p=0.046). The distribution of age at onset in the
seropositive group was distinctly bimodal (Silverman’s test for one mode: p=0.03), with a
subset of seven young patients having onset between ages 3.3-7.7, while six older patients
had an onset between 13.8-17.9. This bimodal distribution suggests the potential for two
distinct types of seropositive patients (Figure 2). We asked whether first symptoms differ
between the younger and older MOG seropositive patients. Interestingly, none of the older
seropositive patients presented with encephalopathy as the first symptom, while 71.4% of
the younger seropositive patients had encephalopathy as the first symptom was (p=0.02). In
contrast 5/6 of the older seropositive children presented with optic neuritis, compared to 3/7
of the younger seropositive children. Of the younger seropositive children, 3/7 had a final
diagnosis of MS, 3/7 had a final diagnosis of ADEM, and one had demyelinating disease
NOS, meeting the criteria for ADEM-ON. Of the older seropositive patients, 2/6 have a final
diagnosis of CIS, 1/6 has MS, 1/6 nonspecific demyelinating disease and 2/6 have a final
diagnosis of NMO. Despite a trend towards higher MOG antibody binding ratios in younger
children compared to older, this was not statistically significant (p=0.161) (Supplementary
Figure 1).

Four patients from this cohort met diagnostic criteria for NMO.15 Serum NMO 1gG was
tested at least twice in all 4 NMO patients. Only 2/4 of these NMO patients, were found to
be seropositive for AQP4 IgG. These 2 patients were seronegative for MOG. In contrast, the
2/4 NMO patients who were seronegative for AQP4 1gG, were seropositive for MOG
antibodies. One of these NMO patients had a monophasic course, while the other has had an
aggressive course with multiple relapses refractory to standard treatment.

Disease course

We asked whether seronegative patients are more likely to have a polyphasic course of
disease characterized by more than one attack during the follow-up period (mean 4-5 years
since onset-Table 1). We found no difference between the two groups. 79.7% of
seronegative patients and 61.5% of seropositive patients had a polyphasic course of disease
(p=0. 277).

Relapse rate in the follow-up period after the blood draw was not significantly different
between seropositive and seronegative patients (Table 2). EDSS scores at the time of the
blood draw and EDSS scores two years after the blood draw did not differ significantly
between the two groups (Table 2).
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Laboratory features

Laboratory features were measured in subsets of patients, and the available results are
summarized in Table 3. The number of white blood cells (WBC) in CSF was significantly
higher in MOG seropositive patients (p=0.0004). Intrathecal 1gG production and presence of
oligoclonal bands did not differ between both groups. Positive EBV serology did not
correlate with the presence of MOG antibodies.

Brain and spinal MRI characteristics at the scan closest to the blood draw are summarized in
Table 4. The only statistically significant difference between the seropositive and
seronegative patients was the presence of corpus callosum lesions. Corpus callosum lesions
were present in 52% of seronegative patients and 0% of seropositive patients (p=0.012).
Interestingly, thoracic lesions were present in 8/46 of the seronegative patients and absent in
0/7 seropositive patients with thoracic MRIs, however the difference between the groups
was no statistically significant given the limited sample size. The proportion of LETM was
1/2 (50%) among the seropositive patients compared to 1/22 (6.67%) in the seronegative
patients, but this difference was not statistically significant given limited sample size
(p=0.16).

DISCUSSION

Anti-MOG antibodies have been described to be associated with several pediatric
demyelinating syndromes including ADEM,3: 21, 22 RRMS, 5 23 recurrent optic neuritis,®
NMO-like disease?* and ADEM like onset followed by monophasic or recurrent ON®
(ADEM-ON). The goal of this study was to investigate in an unbiased fashion the clinical
and radiologic phenotype of MOG seropositive versus seronegative patients measured at one
time-point, in a relatively large cohort of children with demyelinating diseases, in order to
assess the clinical significance of this antibody. To address this gap, we compared
demographic features, clinical and radiologic characteristics, laboratory findings and
outcomes between MOG seropositive and seronegative patients, evaluated using our
previously published MOG transfectant flow-cytometry-based assay®. We found that MOG
seropositive patients were younger than seronegative patients, however did not differ in
other demographic features. There was not one predominant disease category amongst
seropositive patients, nor was one group more likely to have a polyphasic course. There was
a bimodal distribution of MOG seropositive patients by age at onset, with a distinct younger
group having a high prevalence of encephalopathy and an older group who presented almost
exclusively with optic neuritis. Analysis of laboratory features showed a higher CSF WBC
count in MOG seropositive patients. Analysis of qualitative MRI features showed that
corpus callosum lesions were absent in seropositive patients, as well as thoracic cord
lesions; however the latter did not reach statistical significance. Relapse rate and EDSS
score at 2 years did not differ between groups.

To our knowledge no previous reports have addressed differences in clinical and
radiological features between MOG seropositive and seronegative children with
demyelinating disease. When only cell-based assays are considered, the prevalence of MOG

Mult Scler. Author manuscript; available in PMC 2017 February 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fernandez-Carbonell et al. Page 7

Abs has been found to be higher in pediatric than in adult patients3-6. 9. 12, 23, 25-27 e
previously reported a higher prevalence of anti-MOG Abs among children younger than 10
at disease onset®. Our current work also shows a significant younger mean age among
seropositive patients with no significant differences in other demographic features. A recent
paper by Baumann et al28 showed that of 19 ADEM children with or without MOG Abs did
not differ in their age, sex ratio and range of clinical symptoms. However, they found that
MOG antibody positive children with ADEM had large, hazy and bilateral lesions in the
absence of well-defined, small lesions. However, our detailed analysis showed two distinct
age groups amongst seropositive patients, who differ in clinical presentation, with younger
patients more likely to have encephalopathy (as noted in prior studies), and older patients
presenting with optic neuritis. Indeed, presence of encephalopathy was a distinguishing
feature amongst our MOG seropositive versus seronegative patients, which may also be a
function of younger age.?? The dichotomy age group raises questions about the role of
development and puberty in clinical presentation.3°

Since few experimental studies demonstrated the presence of severe optic neuritis and spinal
cord demyelination in animal models over-expressing MOG31-35 several authors have
correlated the presence of MOG Abs with optic neuritis (ON) and neuromyelitis optica
(NMO). We did not find a statistically significant difference in the presence of optic neuritis
as a first symptom location when taking into account all patients, but this was a presenting
feature of our older seropositive patients.

In contrast to other studies, we did not find one final demyelinating disease category
associated with MOG antibodies in children. We had 4 NMO patients in this study.
Interestingly, the 2/4 NMO patients that were MOG Ab positive were negative for AQP4
Abs, while the other 2/4 NMO patients that were seronegative for MOG Abs were AQP4
positive. MOG seropositive adults®-12 and children?® with NMO, have been described to
have a more benign course and more frequent optic neuritis. In contrast, although optic
neuritis was the predominant presenting symptom in our older MOG seropositive group, one
of our two MOG-seropositive NMO patients has an aggressive disease course with frequent
relapses. ADEM-ON is a demyelinating disease phenotype that more often presents in
children than in adults, and has been previously associated with MOG antibodies.8. One of
our seropositive patients met criteria for ADEM-ON, however two patients with this
phenotype were MOG seronegative.

MOG seropositive adults have reportedly more frequently had spinal cord lesions distributed
in the thoracic and lumbar spinal cord.19 This contrasts to our pediatric MOG seropositive
patients who showed a striking absence of thoracic cord lesions, however this finding did
not reach statistical significance given the small sample size, and should therefore be
interpreted with caution.

Corpus Callosum (CC) involvement is typical in MS and less frequent in other
demyelinating diseases. Here we report an absence of CC lesions among seropositive
patients compared to seronegative patients, suggesting a difference in CNS targets. In their
study of children with ADEM, Baumann et al also suggests the absence of atypical features
(such as CC lesions) in MOG seropositive children with ADEM compared to
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seronegative2®. Whether this represents a characteristic radiologic feature of seropositive
patients should be addressed in future studies with larger numbers of DD and NMO patients,
as this may be helpful to distinguish MOG seropositive TM/NMO from classic NMO. These
differential patterns of MRI region involvement may reflect developmental differences in
MOG expression that generally proceeds caudal to rostral,38 Given that seropositive patients
are more likely to be younger, absence of corpus callosum lesions may reflect a relatively
lower expression of MOG in that region, although there is limited data on the temporality of
regional MOG expression in humans. Moreover, the observed bimodal distribution of MOG
seropositive cases, with younger patients presented with ADEM, while older patients
presented with optic neuritis, may reflect the relative levels of regional expression of the
MOG antigen in the different age groups. This hypothesis requires further validation through
longitudinal studies of MOG expression in humans.

As previously reported?8, our MOG seropositive patients had significant higher WBC in
CSF, suggesting more inflammatory burden in the acute phase as compared to seronegative
patients. This may also be a reflection of the younger age at onset, as higher WBC counts
have been described in pre-pubertal children with MS37. We did not find a correlation
between EBV and MOG serostatus, in agreement with previous literature.28

In contrast to studies in MOG seropositive NMO pediatric’28and adult patients!? as well as
pediatric ON® we did not find a difference in relapse frequency and disability scores at 2
years in our seropositive and seronegative cohorts. This maybe because of the diverse
phenotypes and disease categories of children studied in our cohort. Further larger studies
may explore outcomes in larger clinical subgroups of pediatric patients.

In a longitudinal study, Di Pauli et al* found that MOG IgG dynamics correlated well to
ADEM disease course (IgG declined and disappeared with full ADEM recovery), but not in
CIS cases. MOG IgG titers in the MS group showed rather stable low positive levels without
significant difference between RRMS and primary progressive MS (PPMS). Probstel et al?3
found similar results in a prospective study of 77 pediatric patients with acute demyelinating
events. More recently, Baumann et al compared a group of MOG seropositive vs
seronegative children with ADEM and found that MOG titers declined with time in the
seropositive group?8. We did not have sufficient longitudinal samples to assess these
findings in this cohort.

Our study has several limitations including the relative small number of patients, especially
NMO patients, and the limited follow-up period. Approximately 25% of our patients had
received steroids or DMT in the 30 days prior to sample, however treatment has not
previously been shown to be a determinant of MOG antibody status. In addition, we did not
have longitudinal samples in the majority of our patients to assess longitudinal dynamics.
Different MOG-Ab detection methods have led to different results even using cell-based
assays38. This limitation should be taken in account when comparing assays that use full-
length MOG protein versus the extracellular truncated domain used here.

In summary, we found serum MOG antibodies in a broad spectrum of children with
demyelinating disease diagnoses. Common underlying features were younger age,
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presentation with encephalopathy particularly in the younger patients and optic neuritis in
older patients, suggesting that the presence of antibodies is associated with constellation of
presenting symptoms. NMO patients seropositive for MOG were seronegative for AQP4,
and one had an aggressive disease course, which contrasts with MOG seropositive adults
with NMO. There were no significant differences in longitudinal outcomes including
polyphasic course, ARR and EDSS at 2 years, suggesting that cross-sectional evaluation of
MOG antibodies have limited prognostic potential. This study contributes to the growing
literature and in future studies we aim to determine assess longitudinal dynamics as well as
1gG subtype. Further studies in larger, longitudinal cohorts stratified by specific clinical and
radiological presentations are needed to consolidate the long-term prognostic value of MOG
antibodies in children with demyelinating diseases.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

MOG antibody binding ratios by disease category: 74 children with demyelinating diseases
were tested for MOG antibody status., and compared to 23 pediatric healthy controls.
Binding ratio>5 was consider positive. Some children within different categories of
demyelinating disease including ADEM, CIS, MS and NMO were seropositive for MOG.
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Age at first symptom
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Figure 2.

Group

Age at first symptom for MOG seropositive and seronegative patients: Shows two distinct
age groups amongst MOG seropositive patients of children a younger group between the
ages of 4-8; and an older group between the ages of 10-13. The distribution of age at onset
in the seropositive group was distinctly bimodal (Silverman’s test for one mode: p=0.03),
with a subset of seven young patients having onset between ages 3.3-7.7, while six older
patients had an onset between 13.8-17.9. None of the older seropositive patients presented
with encephalopathy as the first symptom, while 5/7 (71.4%) of the younger seropositive
patients had encephalopathy as the first symptom was (p=0.02). In contrast 5/6 of the older
seropositive children presented with optic neuritis, compared to 3/7 of the younger

seropositive children.
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Table 1

Demographic and baseline clinical characteristics of MOG antibody positive and negative subjects

MOG MOG Negative | P-value
Positive
N | 13 | 61 |
Female (N (%)) | 8 (61.5) | 44 (72.1) | 0.510
Ethnicity (N (%)) 0.719
Hispanic 2(15.4) 15 (24.6)
Non-Hispanic 11 (84.6) 46 (75.4)
Race (N (%)) 1
White 9(69.2) 45 (73.8)
Black/African American 2(15.4) 8(13.1)
Other* 2(15.4) 8(13.1)
Age at blood sample (Mean (SD)) | 12.1(5.1) | 15.7 (2.4) | 0.020
Disease duration at blood sample | 2.15(3.02) | 1.89 (2.43) | 0.81
Duration of follow-up from disease onset | 4.53 (3.88) | 4.86 (3.06) | 0.500
Disease Category N(%)
MS 4(30.77) 41 (67.21) 0.026
CIS 2(15.38) 10 (16.39) 1
ADEM 3(23.1) 4 (6.56) 0.099
NMO 2(15.38) 2(3.28) 0.14
RIS 0 2(3.28) 1
Non-specific DD 2(15.38) 2(3.28) 0.14
Family history of MS (N (%))" | 0(0.0) | 3(5.08) | 1
Family history of other autoimmune diseases (N (%))** | 6 (46.15) | 43 (71.67) | 0.105

*
Missing for 2 Patients

*%

Missing for 1 Patient;

Abbreviations: DD=demyelinating diseases
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Table 2
Clinical characteristics at time of first symptom
MOG MOG Negative | P-value
Positive
N | 13 | 59 |
Age at first symptom (Mean (SD); Median) | 99(.7); 7.7 | 13.7 (3.5); 14.9 | 0.046
First symptom
Visual 9(69.2) 26 (44.1) 0.13
Motor 8(61.5) 26 (44.1) 0.36
Sensory 4 (30.8) 31 (52.5) 0.22
Bowel-bladder 1(7.7) 4(6.8) 1
Fatigue 2 (15.4) 7 (11.9) 0.66
Coordination 3(23.1) 14 (23.7) 1
Cognitive 1(7.7) 1(1.7) 0.33
Encephalopathy 5(38.5) 5(8.5) 0.014
Other 3(23.1) 10 (16.9) 0.69
More than one symptom 8 (61.5) 33 (55.9) 0.77
First symptom location
Optic nerve 8 (61.5) 20 (33.9) 0.11
Brainstem/cerebellar 4 (30.8) 21 (35.6) 1
Spinal cord 5(38.5) 25 (42.4) 1
Cerebrum 6 (46.2) 32 (54.2) 0.76
No defined location 1(7.7) 2(3.9) 0.45
Multiple locations 8 (61.5) 33(55.9) 0.77
Relapse rate after blood draw® | 0.42 | 0.71 | 0.24
EDSS at blood draw (Median (range))# | 175(0,3) | 1(0,9) | 0.42
EDSS two years after blood draw* (Median (range)) | 2(L,3) | 1(0,85) | 0.081

Legend: Two subjects with RIS were not included in this table because first symptom details were not available.
*

64 subjects had visits after the blood draw date to contribute to the relapse rate analysis.
#71 subjects had a visit with an EDSS score within 100 days of the blood draw.

+
40 subjects had a visit with an EDSS score within 100 days of the two-year post blood draw time point.
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Laboratory valuesin MOG antibody seropositive and seronegative patients

Table 3

Page 16

N indicates number of MOG seropositive (sero+) and seronegative (sero-) patients who contributed to each

analysis.

LABS

MOG Seropositive

MOG Seronegative

P-value

CSF WBC Mean(SD)
Sero+ N=12
Sero— N=45

108.8 (126.5)

16.2 (32.1)

0.0004

Positive CSF IGG N(%)
Sero+ N=8
Sero— N=32

4 (50.00)

18 (56.25)

1.000

NMO IgG N(%)
Sero+ N=10
Sero— N=25

2 (8.0)

2 (8.00)

1.000

Oligoclonal bands in CSF N(%)
Sero+ N=7
Sero— N=38

1(14.29)

20 (52.6)

0.101

ESR Mean(SD)
Sero+ N=12
Sero— N=36

23.97 (32.47)

13.59 (14.14)

0.365

EBV+ N(%)
Sero+ N=10
Sero— N=30

5 (50.00)

20 (66.67)

0.457

ANA N(%)
Sero+ N=12

Sero— N=55

5 (41.67)

22 (40.0)
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Presence of lesion in specific areas of the brain and spinal

Table 4

MOG Seropositive | MOG Seronegative | p-value
Brain
N 6 45
Cortical (N (%)) 0 3(6.7) 1.00
Subcortical (N (%)) 5(83.3) 34 (75.6) 1.00
Periventricular (N (%)) 2(33.3) 31 (68.9) 0.17
Corpus callosum (N (%)) | O 25 (55.5) 0.023
Optic chiasm (N (%)) 0 1(2.2) 1.00
Thalamus (N (%)) 1(16.7) 7 (15.6) 1.00
Brainstem (N (%)) 2(33.3) 20 (44.4) 0.69
Avrea postrema (N (%)) 0 2(4.9) 1.00
Cerebellum (N (%)) 1(16.7) 11 (24.4) 1.00
Spine
N 3 23
Cervical spine (N (%)) 2 (66.7) 12 (52.2) 1.00
Thoracic spine (N (%)) 0 8(34.8) 0.53
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