Neuropsychiatric Disease and Treatment

3

Dove

ORIGINAL RESEARCH

Pediatric-onset multiple sclerosis in Egypt:
a multi-center registry of 186 patients

Sherif M Hamdy'
Maged Abdel-Naseer!
Nevin M Shalaby'
Alaa Elmazny'
Marian Girgis?
Mona A Nada'

Amr Hassan'
Husam S Mourad'
Mohamed | Hegazy'
Ahmed Abdelalim'
Nirmeen A Kishk'
Noha T Abokrysha'
Shaimaa A Genedy'
Ehab A Essawy?
Hatem S Shehata'

'Neurology Department, Cairo
University, Cairo, Egypt; 2Pediatric
Department, Cairo University, Cairo,
Egypt; *Division of Biochemistry,
Chemistry Department, Faculty

of Science, Helwan University,
Helwan, Egypt

Correspondence: Hatem S Shehata
Neurology Department, Cairo University,
Kasr alainy School of Medicine —
Department |5, Al-saraya Street,
al-Manial, Cairo 11432, Egypt

Tel 4201227312131

Email samirhatem@hotmail.com

This article was published in the following Dove Press journal:
Neuropsychiatric Disease and Treatment

Introduction: Although the frequency of pediatric-onset multiple sclerosis (POMS) has
increased in recent decades, it is still highly uncommon, which creates a need for the involve-
ment of more registries from various clinical centers.

Obijective: To characterize the demographic, clinical, and paraclinical features of Egyptian
patients with POMS.

Patients and methods: A retrospective chart review study was undertaken on 237 Egyptian
patients with demyelinating events which started before the age of 18 years who attended one
of five tertiary referral centers in Cairo, Egypt.

Results: Multiple sclerosis was diagnosed in 186 patients, 47 (25.27%) patients had disease
onset before the age of 12 years; “early-onset pediatric multiple sclerosis (EOPMS)”. The mean
age of disease onset was (14.13£2.49 years), with a female:male ratio of 1.62:1, none of the
enrolled patients had a primary progressive course (PPMS), whereas 10 patients (5.38%) had a
secondary progressive form. Approximately two-thirds of the patients had monofocal disease
onset, and less than 10% presented with encephalopathy; most of them had EOPMS. Motor
weakness was the presenting symptom in half of the patients, whereas cerebellar presentation
was detected in 34.95%, mainly in EOPMS. Seizures (not related to encephalopathy) were more
frequent in those with EOPMS. Initial brain magnetic resonance images were positive in all
patients, with detected atypical lesions in 29.03%, enhanced lesions in 35.48%, black holes in
13.98%, and infratentorial in 34.41%. Cervical cord involvement was found in 68.28%. More
than two-thirds of the patients received either immunomodulatory or immunosuppressant (IS)
treatment throughout their disease course, and about half of them received their treatment within
the first year from symptoms onset, with a more favorable outcome, and patients with highly
active disease received natalizumab, fingolimod, or other IS.

Conclusion: The results from this registry — the largest for MS in the Arab region to date — are
comparable to other registries. Inmunomodulatory therapies in POMS are well tolerated and
efficacious and they can improve the long-term outcome in children.
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Introduction
Multiple sclerosis (MS) ranks among the most common causes of disability in young
and middle-aged adults, that typically manifests between the ages of 20 and 40 years;
however, up to 10% of the MS population develop their first clinical symptoms before
the age of 18.'2

In recent years, pediatric onset multiple sclerosis (POMS) has been increasingly
recognized; however, because it is a comparatively rare disorder (frequency of
0.2-0.64/100,000), most investigations have been limited by relatively small sample
sizes, retrospective data, or both. Indeed, the clinical and magnetic resonance imaging
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(MRI) presentations of POMS may differ from the adult
onset, especially at disease onset and in earlier-onset pediatric
MS (EOPMS) patients.?

Several studies were conducted to characterize MS
patients in Egypt; however, the characteristics were defined
globally to patients with a wide range of age at onset, includ-
ing both with pediatric and adult onset MS.** Consequently,
it was important to establish a study comprising only POMS
patients, in order to obtain more accurate and robust data
about this understudied age group.

Thus, this study aimed to depict the demographic, clini-
cal neurophysiological, and biochemical characteristics of
Egyptian POMS patients.

Patients and methods

This study was registered with ClinicalTrials.gov
(NCT03360188). It was conducted in accordance with the
principles established by the 18th World Medical Assembly
(Helsinki, 1964) and all applicable amendments laid down

by it, International Council for Harmonization guidelines for
good clinical practice, and in compliance with all national
and international laws and regulations. Written informed
consent was obtained from all participants or their parents
in this study.

Study design

This was an observational, retrospective analysis of historic
and current information on 237 patients attending five tertiary
referral centers [Kasr Al-Ainy Multiple Sclerosis Research
Unit (KAMSU) — Cairo University Hospitals, Abo El Reesh
Pediatric Hospital, and three private centers] in Cairo, Egypt
between 2011 and December 2015.

Study population

Initially, medical records of 251 patients with their first
acquired demyelinating events starting before the age of
18 years were reviewed. Fourteen patients (5.58%) were
excluded due to missing data that could not be obtained.

Inclusionary criteria

The included patients had the onset of the first symptoms
before the age of 18 years; and they were further classified
into 1) below 12 years old or early-onset pediatric multiple
sclerosis (EOPMS), and 2) =12 years old or late-onset
pediatric MS (LOPMS).

Diagnostic criteria
The International Pediatric Multiple Sclerosis Study Group
(IPMSSG) criteria® were applied on all included patients

who were stratified into the following groups: 1) those
with =2 non-encephalopathic clinical central nervous system
(CNS) events (NEE) separated by more than 30 days; 2) one
non-encephalopathic episode typical of MS associated with
MRI findings consistent with 2010 Revised McDonald
criteria for dissemination in space (DIS) and in which a
follow up MRI shows at least one new lesion, consistent
with dissemination in time (DIT);’ 3) one acute disseminated
encephalomyelitis (ADEM) attack followed =3 months by
a non-encephalopathic clinical event associated with new
MRI lesions fulfilling 2010 Revised McDonald DIS cri-
teria; or 4) a first, single non-encephalopathic acute event
associated with MRI findings consistent with the 2010
Revised McDonald criteria for DIS and DIT (applies only
to children =12 years old). These criteria were applied ret-
rospectively in patients diagnosed before 2013.

Pediatric clinically isolated syndrome (CIS) was defined
as a first monofocal or multifocal CNS demyelinating event
without encephalopathy, unless due to fever.

ADEM was diagnosed as the first polyfocal clinical
CNS event with encephalopathy that cannot be explained
by fever and with diffuse, poorly demarcated, large white
matter lesions (by MRI).®

Secondary progressive multiple sclerosis (SPMS)
was diagnosed according to a consensus definition.?’
Neuromyelitis optica (NMO) was diagnosed according to the
2015 diagnostic criteria;'° and patients with a diagnosis made
before 2015 (n=4) were reassessed by on-site coordinators.

An Expanded Disability Status Scale (EDSS) of 4 is
used as an outcome variable that indicates a limited walking
ability, as it is often reached simultaneously with the tran-
sition to the secondary progression which is considered a
reliable measure of an irreversible course, particularly in
studies over a long time span.’

Procedures

All medical records were analyzed from June 2016 to
April 2017 to collect the following data: 1) demographic
characteristics; 2) clinical data; including age at onset, age
at diagnosis, disease course, time to conversion to second-
ary progression (SP), duration of follow-up, initial and last
(EDSS) score (after 3 months of last relapse), time to EDSS
score of 4, disease-modifying treatment (DMT), the annu-
alized relapse rate (ARR); 3) laboratorial data: oligoclonal
bands (OCBs) in the cerebrospinal fluid (CSF) and IgG
index; 4) characteristics of the initial MRI of the brain and
spinal cord including: typicality of lesions on T2 weighted
sequence, presence of brain black holes in T1 weighted
sequence, presence of spinal cord T2 lesions, presence of
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gadolinium (Gd) enhancing lesions, and distribution of brain
lesions (supratentorial and/or infratentorial).

Data quality

To ensure high-quality data, the accuracy and complete-
ness were systemically assessed. The medical records were
screened independently by two authors (NS and AE) and
relevant data was extracted to a standard electronic form
according to the KAMSU registry. An assigned coordinator
from each center was requested to facilitate data collection
from site-specific records; an audit site-specific data abstrac-
tor was continuously monitoring the records. Data accuracy
was checked by separate authors (MA, HS, AH, MN) who
reviewed the electronic forms from the two authors for their
resemblance. Scheduled monthly meetings between abstrac-
tors were held to resolve any data conflicts. In the case of
incomplete documentation or unclear information, verifica-
tion was done by the on-site data coordinator either by phone
or during a face-to-face interview with the patients or their
caregivers during routine follow-up or unscheduled visits.
In the case of failure to complete missing documentation, the
entire case was deleted and excluded from analyses (n=14);
participants disposition is shown in Figure 1.

Several measures were taken to ensure the confidentiality
of the collected information. Patient names were not included
in the database presented by the site coordinator and there
was no direct contact between patients and site-specific
auditors. The study staff signed a confidentiality agreement
for non-disclosure. The study protocol was approved by the
Neurology Department Review Board at Cairo University.

Statistical analysis

All statistical analyses were performed using IBM SPSS statis-
tics software (Version 21.0 for Windows, SPSS Inc., NY, USA).
The Shapiro-Wilk test was used to determine the normality of
distributions. Baseline characteristics of the cohorts were sum-
marized as frequencies (%) or median with interquartile range
(IQR) in non-uniform values, or mean = SD when presenting
the center and dispersion of normally distributed variables.
Comparisons between EOPMS (<12 years) and LOPMS
(=12 years) were done for non-normally distributed variables
using the Log-rank test or Mann—Whitney U-test as appropriate;
while the chi-squared test was used for group comparisons of
proportions between groups in clinical and para-clinical charac-
teristics. The annual relapse rate was calculated as follows:!

Z Number of relapses

x365.25
2‘[Number of days B Number of days . Number of J

of observation  in relapses relapses

A Kaplan—Meier survival curve was used to compare the
EDSS 4.0-free experience during the follow-up period of
those who started their neuromodulation within 1 year from
onset (early treatment) and those with delayed treatment;
comparisons between early treatment and delayed treatment
groups were made by the log-rank test. In all analyses, statisti-
cal significance was defined by an alpha level of 0.05.

Results

Baseline characteristics
A total of 237 patients were finally analyzed in the current
study, 64.56% (153) were females,and 35.44% (84) were males.

Initial records
(n=251)

Excluded (n=14)

{
CIS (n=19)
8.02%

RRMS (n=176)

MS (n=186)

78.48%

SPMS (n=10)

94.62% 5.38%

Figure | Disposition of the study population.

NMOSD
(n=12) 5.06%

|

Unclassified
(n=10) 4.22%

ADEM (n=10)

4.22%

Abbreviations: ADEM, acute disseminated encephalomyelitis; CIS, clinically isolated syndrome; MS, multiple sclerosis; NMOSD, neuromyelitis optica-spectrum disorder;
PPMS, primary progressive MS; RIS, radiologically isolated syndrome; RRMS, relapsing remitting MS; SPMS, secondary progressive MS.
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At time of data collection, MS was diagnosed in 186 patients
(78.48%), and the diagnoses of 10 patients (4.22%) were
not yet settled. We identified 47/186 patients (25.27%)
with EOPMS. A positive family history of MS (at least
one first and/or second degree relative) was reported in
15/186 patients (8.06%). The median (IQR) time between
the first manifestation and confirmation of the diagnosis
was 6 months (3-9) months. The demographics of cur-
rent series by diagnostic category are summarized in
Table 1.

Clinical characteristics of MS (n=165)
Diagnostic categories and disease course

None of our 186 MS patients had PPMS; whereas 10 patients
(5.38%) had SPMS; other patients (n=176) had relaps-
ing remitting multiple sclerosis (RRMS) form and were
classified according to clinical features at the time of
first assessment into four groups, as shown in Table 2.
The mean duration from symptoms onset to developing a
secondary progressive course was 142.56+£39.06 months
(median =140, IQR =120.5-155), whereas mean time to
develop EDSS 4 from symptoms onset was 92.21+£22.79
months (median =91, IQR =73.5-101.5); which was reported
in 55/186 patients (29.57%).

Initial presentation

Out of 186 MS patients, 62.37% (n=116) had monofocal
neurological presentation, and less than 10% presented with
encephalopathy that could not be explained by fever or sys-
temic illness; most of them had EOPMS. The difference in
initial clinical presentation between those aged <12 years
(younger age group; n=47) compared with those aged =12 years
(LOPMS; n=139) is shown in Table 3.

Symptoms developing during the course

of the disease

Motor weakness was the most commonly experienced
symptom, followed by sensory symptoms; which were
more frequently encountered in patients with onset above
12 years (LOPMS) (P<0.02), whereas seizures (not related
to encephalopathy) were more frequent in those with EOPMS
(<12 years) (P<<0.001) (Figure 2).

Cognitive functions were explored in 53 patients
(32.12%) through an interview-based assessment for patients
and their parents (which is not routinely assessed in our
registry). It was affected in 28 patients (based on parental
subjective reporting deterioration in scholastic achievements,
with developing difficulties in engagement and planning of
activities of daily living).

MRI findings and CSF analysis

Initial brain MRI scans were conducted for all patients;
while initial cervical spine MRI scans were done for
144 patients with MS (87.27%). Atypical confluent lesions
and the infratentorial location are significantly recognized
in EOPMS. Initial cervical MRI was done for 144/165; and
it was positive in 119 patients, all lesions were typically
small, peripherally located, and involved less than three cord
segments. The number of cervical cord lesions ranged from
1-6 with, median (IQR) of 3 (2-4).

CSF analysis was done for only 34/186 (18.29%) of our
cohort (Table 4).

Therapeutic regimen

Relapse therapy

Throughout the follow-up period, a total of 504 relapses were
recorded, all were treated with pulse glucocorticosteroids in the

Table | Basic demographic data of included patients by diagnostic category

Basic clinical data Study population MS patients CIs NMO ADEM Unclassified
(n=237) (n=186,78.48%)  (n=19,8.02%)  (n=12,5.06%)  (n=10,4.22%)  (n=10, 4.22%)
Gender (F/M) 153/84 (1.82:1) 115/71 (1.62:1) /8 (1.38:1) 7/5 (1.40:1) 6/4 (1.50:1) 7/3 (2.33:1)

Age at disease onset (years)
Range; mean (SD) 6-18; 14.14 (2.45)
Median (IQR) 14.5 (13-16)
Age at diagnosis (years)
Range; mean (SD) 6-19; 14.77 (2.53) 6-19; 14.74 (2.54)
Median (IQR) 15 (13.5-16.5) 15 (13-16)
Disease duration at time of data collection (months)
1-248; 21.63 (28.71) 1-248; 23.40 (32.02)
13 (9-22) 13 (9-22)

6-18; 14.13 (2.49)
14.5 (13-16)

Range; mean (SD)
Median (IQR)

7-18; 14.88 (2.01)
15 (13-17)

7-18; 15.35 (2.04)
15 (13-17)

2-49; 13.71 (11.05)
10 (6.5-16.5)

8-18; 14.44 (1.88)
14.5 (13-16)

6-15; 1221 (2.73)
12.5 (10-14)

6-15; 1335 (2.41)
12 (10-14)

8-19; 1581 (2.32)
15.5 (13.5-17)

6-15; 13.91 (2.88)
12.5 (10-14)

7-75; 20.67 (15.85)
18 (8.5-19.5)

7-18; 13.51 (7.07)
9 (7.5-16.5)

9-20; 1241 (4.83)
Il (9-16.25)

Abbreviations: ADEM, acute disseminated encephalomyelitis; CIS, clinically isolated syndrome; F, Female; IQR, interquartile range; M, Male; MS, multiple sclerosis; NMO,

neuromyelitis optica.

submit your manuscript

634

Dove

Neuropsychiatric Disease and Treatment 2018:14


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

POMS in Egypt

Table 2 Diagnostic categories and disease course of patients with multiple sclerosis

RRMS (n=176, 94.62%)

More than one  One NEE with One A single NEE with SPMS (n=10;
NEE one MRI (DIS) and encephalopathic one MRI (DIS and 5.38%)
other MRI (DIT) and one NEE DIT) (=12 years)
Total, n (%) 103/176 (58.52%) 24/176 (13.64%) 171176 (9.66%) 32 (18.18%) 10 (5.38%)
Sex (F) 67 16 9 19 4
Age at onset (years), median (mean = SD) 13 (14.01+2.02) 12 (12.9343.67) 11 (11.14£1.46) 13 (14.96+1.28) 12 (12.62+3.07)
Initial EDSS, median (IQR) 3(254) 3(2-3.5) 3(24) 2 (1.5-3) 3(2-3.5)
Last observed EDSS, median (IQR) 35(34) 3.5 (254) 3(254) 3(24) 6 (5.75-6.5)

Abbreviations: DIS, Dissemination in space; DIT, Dissemination in time; EDSS, expanded disability status scale; F, females; IQR, interquartile range; MRI, magnetic resonance
imaging; MS, relapsing remitting multiple sclerosis; NEE, Non-encephalopathic event; SPMS, secondary progressive multiple sclerosis.

form of 25-30 mg/kg/day of intravenous Methylprednisolone
“IVMP” for 5-10 days. An oral tapering over a 21- to 28-day
period was used in 77 relapses (15.28%), which were associ-
ated with severe disability, or with recurrent symptoms after
discontinuation of intravenous corticosteroids. In poorly
responsive relapses to high doses of IVMP (n=14, 2.78%),
intravenous Immunoglobulin “IVIG” has been given. Adverse
events of [VMP included sleep disturbances (n=11 patients),
behavioral changes (n=9 patients), appetite disorders (n=16
patients), gastritis (n=8 patients), and corticodependence
(adrenal insufficiency) in two patients.

Table 3 Initial presentation and relapse rate of MS patients

Immunomodulatory treatment
A total of 134/186 (72.04%) patients received either disease
modifying treatment or immunosuppressants. About half of
them (n=66) received their immunomodulatory treatment
within the first year of symptoms onset (early DMT). The
current therapeutic regimen is shown in Table 5. Gradual
titration of the interferon to full doses unadjusted for age or
body weight was done over 4—6 weeks.

The time to EDSS 4 from symptoms onset was signifi-
cantly (P=0.011) shorter [mean (SD)=91.97 (30.16); Median
(IQR) =85 (65.00-98.00) months] in those with delayed

Characteristics Total (n=186) EOPMS (<12 years) LOPMS (>12 years) P-value
(n=47) (n=139)
Age at first attack (years)
Mean + SD 14.13 (2.49) 9.78 (2.61) 15.12 (3.01) 0.001
Median (IQR) 14.5 (13-16) 9 (7-11) 15 (13-16)
Sex, ratio (F) 1.62 (115) 1.04 (24) 1.96 (92) 0.04
Clinical antecedent, n (%)
Flu-like symptoms 15 (8.06%) 12 (25.53%) 3 (2.16%) 0.02
Trauma 3 (1.61%) 2 (4.26%) 1 (0.72%) 0.10
Vaccination (within 2 months) 2 (1.21%) I (2.13%) 1 (0.72%) 0.81
Initial presentations, n (%)
Encephalopathy 17 (9.14%) 13 (27.66%) 4 (2.88%) 0.001
Polyfocal 53 (28.49%) 12 (25.53%) 41 (29.50%) 0.28
Monofocal 116 (62.37%) 22 (46.81%) 94 (67.62%) 0.08
First event symptoms, n (%)
Motor 98 (52.69%) 29 (61.70%) 69 (49.64%) 0.09
Superficial sensory 83 (44.62%) 10 (21.28%) 73 (52.52%) 0.001
Visual (optic) 71 (38.17%) 21 (44.68%) 50 (35.97%) 0.12
Diplopia (oculomotor) 29 (15.59%) 8 (17.02%) 21 (15.11%) 0.31
Ataxia 65 (34.95%) 25 (53.19%) 40 (28.78%) 0.0l
Sphincteric 21 (11.29%) 8 (17.02%) 13 (9.35%) 0.13
Seizures 9 (4.84%) 6 (12.77%) 3 (2.16%) 0.02
Dystonia 4 (2.15%) 2 (4.26%) 2 (1.44%) 0.09
Overall ARR 0.5-3.6 (0.89+0.57) 0.7-3.6 (0.92+0.54) 0.5-3.3 (0.85+0.46) 0.10
Relapse rate in the first year; 1.53+0.78 1.64+0.68 1.23+0.62 0.028
mean = SD

Abbreviations: ARR, annualized relapse rate; EOPMS, early onset pediatric multiple sclerosis; IQR, interquartile range; LOPMS, late onset pediatric multiple sclerosis; MS,

multiple sclerosis.
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Figure 2 Symptoms developing during the course of the disease.

initiation of DMT (after | year of symptoms onset) than
those with early DMT treatment [mean (SD) =118.85 (47.19);
Median (IQR) =114 (89.00-145.00) months] (Figure 3).

Discussion

This is one of the largest reported cohorts of POMS in the
Middle East and North Africa; which included 186 POMS
with disease onset before 18 years old patients. Mean age of
onset in the current study was 14.14 years, which is in agree-
ment with most pediatric MS series, where mean age of onset
is 8—14 years."> " We noted that 25.27% (n=47) of patients

Table 4 Initial imaging and CSF analysis of MS patients
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Diplopia Sphincteric Seizures Dystonia

seen at our centers had a young age of onset (<12 years),
which is considerably higher than what was reported in other
pediatric series; where EOPMS (<10 or 12 years) comprises
15%-20%.'* The female/male ratio was equal in EOPMS,
and it was almost doubled in LOPMS, which may put for-
ward the influential effects of pubertal status rather than the
chronological age;"'>!* which could explain the increase
in relapse rate during the peri-menarche period.'® Genetic
susceptibility of MS was displayed by several studies; which
demonstrated a 7-fold increased risk of MS in relatives of
adult MS patients'” and reported a positive family history

Investigations Total (n=186) EOPMS (<12 years) LOPMS (>12 years) P-value
(n=47) (n=139)
Brain MRI
Typical lesions 132 (70.97%) 23 (48.94%) 109 (78.42%) 0.036
Atypical lesions 54 (29.03%) 24 (51.06%) 30 (21.58%) 0.028
Confluent lesions 22 (11.83%) 16 (34.04%) 6 (4.32%) 0.001
Few non-specific white 32 (17.20%) 8 (17.02%) 24 (17.27%) 0.8l
matter hyperintensities
Gd+ 66 (35.48%) 12 (25.53%) 54 (38.85%) 0.09
Black holes 26 (13.98%) 9 (19.15%) 17 (12.23%) 0.78
Infra-tentorial lesions 64 (34.41%) 27 (57.45%) 37 (26.62%) 0.03
Cervical MRI
Not done 25 (13.44%) 7 (14.89%) 18 (12.95%) 0.71
Normal 34 (18.28%) 9 (19.15%) 25 (17.99%) 0.69
Positive 127 (68.28%) 31 (65.96%) 96 (69.06%) 0.87
CSF analysis (n=34)
Elevated CSF IgG index 29/34 (85.29%) 15/18 (83.33%) 14/16 (87.50%) 0.62
Positive OCB 27/34 (79.41%) 14/18 (77.78%) 13/16 (81.25%) 0.67

Abbreviations: CSF, cerebrospinal fluid; EOPMS, early onset pediatric multiple sclerosis; Gd, gadolinium; LOPMS, late onset pediatric multiple sclerosis; MRI, magnetic

resonance imaging; MS, multiple sclerosis; OCB, oligoclonal bands.
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Table 5 Inmunomodulatory treatment options of MS patients

Treatment Early treatment

(<1 year) (n=66)

Late treatment
(>1 year) (n=68)

Adverse events

Interferons B 35 (53.03%) 31 (45.60%)

Glatiramer acetate 0 (0%) 1 (1.47%)
Teriflunamide I (1.51%) 1 (1.47%)
Fingolimod 3 (4.55%) 6 (8.82%)
Natalizumab 2 (3.03%) 7 (10.29%)
Rituximab 2 (3.03%) 4 (5.88%)
Cyclophosphamide I (16.67%) 13 (19.12%)
Azathioprine 8 (12.12%) 2 (2.94%)
Methotrexate 3 (4.55%) 2 (2.94%)
Mitoxantrone 1 (1.51%) 1 (1.47%)

12 FLS, 10 ALF (I DC), 3 ISR (I DC), 2 depression (both DC)
I ISR

None

2 ALF (I DC), 2 BCA (I DC)

I (+]JCV after 2 years, DC)

| hypotension

3 UTI, | persistent vaginal moniliasis (DC), 2 BCA

2 BCA, 2 ALF (I DC)

2 BCA

| BCA (dose modification)

Abbreviations: ALF, altered liver function; BCA, blood count abnormalities; DC, discontinued; FLS, flu-like symptoms; ISR, injection site reaction; JCV, John Cunningham

virus; MS, multiple sclerosis; UTI, urinary tract infection.

between 6% and 22% in the POMS according to the degree
of kinship, as some studies included first-degree, while oth-
ers involved more distant relatives.!>!*! In our study, first
and second degree relatives with MS were included, with a
reported family history in 8.06%.

Generally, the presenting clinical features in pediatric
patients are similar to those observed in adults;'? however,
polyfocal presentations and ADEM-like onset (encephal-
opathy) are common in children with MS and tend to be
more frequent with younger age of onset.'®? In our series,
polyfocal presentations were reported in 28.49%; most of
them had EOPMS; which was in accordance with Huppke
et al,® who found that children younger than 11 years were
more likely to manifest with polyfocal features (49% com-
pared with 37% of patients aged 14-16 years). A higher
rate of polyfocal onset was recorded in the Turkish pedi-
atric multiple sclerosis database (55%).2! On the contrary,
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Figure 3 Kaplan—Meier survival curve, ie, probability estimates of not attaining
a score of 4.0 on the EDSS among cohorts with early treatment or delayed
treatment.

Abbreviation: EDSS, expanded disability status scale.

low rates of polyfocal presentation are reported mostly from
Canada and the USA,">!5 which could suggest the genetic,
geographic, and/or environmental influence.?'?? Additionally,
ADEM-like onset could depict a challenge in the diagnosis of
POMS; as ADEM followed later by a non-encephalopathic
clinical event with new lesions on brain MRI consistent with
MS is one of the common clinical scenarios that account for
18%—-29% of patients;> yet, in a prospective study following
the IPMSSG definitions on children with ADEM, only 6%
developed MS in a 9-year follow up.* In our series; about
10% of our MS patients developed one encephalopathic and
one non-encephalopathic event.

In the current cohort, motor weakness was the present-
ing symptom in about half of the patients, and was the most
commonly experienced symptom during the disease course
(81.21%), followed by sensory deficits; both symptoms are
more frequent in LOPMS. On the other hand, cerebellar
presentation was detected in 34.95%, mainly in EOPMS. The
frequency of presenting symptoms in our series are similar
to what was reported by Belman et al;* however, cerebellar
and brain stem involvement were the ushering symptoms in
about 50% of patients in other studies.?’">*?* The reason for
this discrepancy is unclear, but it may be due to the inability
of young children to accurately describe symptoms like sen-
sory impairment, vertigo, or diplopia, or due to inconsistent
definitions between different studies, some including both
clinical and MRI involvement.?!

Seizures occur in about 5% of children with MS during
the course of disease, and they are much more common in
children under the age of 10 years.' This is consistent with
our findings, where seizures occurred in about 6% during the
follow-up period of our cohort and they were significantly
more detected in EOPMS.

Cognitive deficits, fatigue, and mood disorders are fre-
quently underdiagnosed and undertreated trifecta in POMS.
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In our cohort, cognitive profile was explored in only one-third
of our cases (n=53); which showed impairment in about
half of them (n=28). Cognitive dysfunction in POMS was
reported in about 30%—50% of cases,® with higher propen-
sity with younger age, longer disease duration, and higher
disability.>?”2 It has not escaped our notice that fatigue and
depression remained under-recognized by our patients or
their parents; this may be due to difficulties in expressing
them by children or their parents, who were minded mainly
by the overwhelming outward signs of physical disability.

Patients with POMS typically have relapsing-remitting
course with a tendency of having more frequent relapses
early in their course, whereas the primary progressive
form is exceptional.'*?2*3! In our series, the overall mean
ARR was 0.89; however, the mean relapse rate in the first
year was significantly higher in EOPMS (1.64) vs LOPMS
(1.23); which reflected the pronounced inflammatory pattern.
In accordance with previous reports, none of our patients
had PPMS; yet, we detected SPMS in 5.38% of our patients;
which is comparable with Mikaeloff et al,'® higher than what
was reported by the German Centre of Multiple Sclerosis in
Childhood and Adolescents (3/166),%° but far lower than some
previously reported percentages.'®! The median duration
from symptoms onset to developing a secondary progressive
course was 140 months (~12 years); which emphasized that
the key determinant of progression to SPMS is disease dura-
tion, which is variable in different cohorts and ranged from
4.8'8 to 28 years."” This discrepancy could be attributed to
sample size and duration of follow-up in each cohort.

In our cohort, 29.57% reached an EDSS score of 4 in a
median time of 91 months. In long-term follow-up studies,
EDSS scores of 4, 6, or 7 are considered milestones in terms
of disability and disease progression. Permanent disability
(EDSS =4.0) was reported by one study in only 15% of patients
within 5 years follow-up;?'** however, the higher percentage in
the current study could be explained by the longer follow-up
period, that reached up to 20 years in some patients.

In the current series, the frequency of atypical confluent
MR brain lesions and the infratentorial location were sig-
nificantly higher in EOPMS. Altough the imaging behavior
of pediatric MS has significant similarities to adult-onset
RRMS; yet, younger children often show larger lesions
with less well-demarcated margins with frequent infraten-
torial location, which may completely resolve early in the
disease.*? None of our MS patients had initial normal brain
MRI; which foregrounded the MRI role in predicting future
MS in children after having first demyelinating event.?
In 68.28% of our patients, cervical MRI was positive and it

showed typical lesions similar to those with adult onset; the
frequency of spinal cord lesions in our series is similar to
rates reported by other studies.?!°

CSF analysis was done for only 18.29% of enrolled MS
patients. The reason of this low percentage is bi-factorial;
driven both by patients and physicians. Patients perceived
a lumber puncture (LP) as a frightening and invasive pro-
cedure, resulting in high refusal rates. Also, neurologists
feel reluctant to proceed with it on a routine basis, as in
many patients the diagnosis was established on clinical and
radiological grounds, and LP was not a prerequisite accord-
ing to diagnostic criteria,® unless alternative diagnoses were
suspected.

Current therapeutic strategies in POMS are largely center-
specific, with no formal consensus guidelines; however, data
accumulating from retrospective and observational studies in
children suggested that IFN-b1 and glatiramer acetate have
similar safety and efficacy rates as an adult population.?!-**
In acute relapses of POMS, IVMP 20-30 mg/kg is recom-
mended, whereas IVIG is considered if there is an incomplete
response or in case of a severe attack;' this was adopted in our
series, and the use of IVIG was considered only for poorly
responsive relapses.

According to the current recommendations, POMS
should be treated with disease-modifying drugs, as early
as possible.?* In our series; 72.04% received either immu-
nomodulatory or immunosuppressant treatment throughout
their disease course, and about half of them received their
treatment within the first year from symptoms onset (early
DMT) with better outcome than those who had delayed DMT
initiation. About 37% (n=69) of our patients received first-
line therapies (IFN-b, GA, or Teriflunamide). Gradual titra-
tion of the interferon dosing over 4-6 weeks was a common
practice in children, the majority of patients were escalated
to full dose, unadjusted for age or body weight.?

In general, injectable DMTs were well-tolerated in our
series, with only 4/66 in the IFN-b group who discontinued
their treatment.

On the other hand, patients with highly active disease
received natalizumab, fingolimod, or other IS. Huppke et al*
confirmed that natalizumab and fingolimod were well toler-
ated and at least equally effective in POMS highly active
disease as in adults. Among the IS used, mitoxantrone was
the only Food and Drug Administration (FDA) approved
drug for MS in adults; however, vigorous safety-monitoring
protocols are required for its use. The safety and efficacy of
these powerful immunosuppressive drugs in children with
MS requires a collaborative study.
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The main strength of the current study is the formulation
of results over a relatively large patient cohort pooled from
multicenter registries using standardized, unified electronic
records that provided remarkable data quality and a high level
of homogeneity in the definition of clinical measures.

The main limitations to our study included a potential
source of selection bias, as all centers are located in great
Cairo, which could have led to an over-representation of
aggressive presentations with more motor affection or
encephalopathy rather than with optic or other cranial nerves.
Other limitations were related to the use of different imag-
ing protocols with different scanners among patients and
different lab techniques used in CSF analyses and AQP4-
antibody assessment, which made radiographic comparison
and laboratory verification a bit difficult. Generally, the
need for nationwide unification of patients’ data urged the
MS researchers in Egypt to adopt standardized radiological
and laboratory protocols among all universities and major
medical institutes to allow for more multicenter studies with
more homogeneous data.

Conclusion

The results of the present study conducted with a relatively
large patient cohort indicate that the characteristics of POMS
in Egyptians are comparable with other registries. Monofocal
onset with long tract affection is more detected in LOPMS;
whereas, polyfocality with cerebellar involvement and
encephalopathy are more common in younger ages. The MRI
appearance of POMS may show initial diffuse, large white
matter lesions with ill-defined borders and a more infratento-
rial location; yet, resolution of such lesions can occur later.
Early initiation of disease-modifying treatment carries a better
outcome along the disease course.
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