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Abstract

There is a lack of literature documenting the use of alemtuzumab in pediatric multiple sclerosis (MS)
patients. Here we describe a 16-year-old and a 17-year-old patient receiving alemtuzumab and being
followed for 37 months and 20 months, respectively. Both patients experienced a 1.0 decrease in
Expanded Disability Status Scale since initial alemtuzumab infusion and had stable disease. No serious
infusion reactions, infections, or definite relapses were recorded on follow-up. Alemtuzumab has been
relatively well-tolerated and effective; however, larger, longer-term studies are necessary to understand
the specific risks and benefits of alemtuzumab in pediatric MS.
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Introduction

Despite the paucity of completed phase 3 trials for
treatment interventions in pediatric-onset multiple
sclerosis (POMS), more patients are being treated
with new-generation disease-modifying therapies
(DMTs)."* While there has been a recent report of
alemtuzumab use in POMS patients,’ there is an
absence of literature on alemtuzumab use in POMS
patients under the age of 18. A phase 3 trial evalu-
ating alemtuzumab in POMS is set to be completed
in 2026 (NCT03368664). Due to this delay, it is
important that smaller studies help inform physi-
cians in the meantime in using this highly effica-
cious therapy, as have been previously done for
most DMTs in the POMS population.'** Here we
report alemtuzumab therapy in two POMS patients
under the age of 18 and comment on safety and
effectiveness following infusion.

Methods

A retrospective chart review was performed at the
University of British Columbia multiple sclerosis
(MS) clinic to identify MS patients who received

alemtuzumab prior to their 18th birthday and con-
sented to retrospective chart review. Data collection
forms captured date and symptoms at MS onset, his-
tory of DMT use, history of relapses, Expanded
Disability Status Scale (EDSS) changes, infections
post-alemtuzumab, and laboratory monitoring from
the patients’ electronic medical records.

Patient 1

A 14-year-old male presented in October 2014 with
left leg weakness and partial foot drop. Fluid-
attenuated inversion recovery imaging captured sev-
eral lesions, including one in the right motor strip
accounting for the left lower limb symptoms
(Figure 1(a)). One year later, the patient developed
new brain lesions in the absence of clinical relapse,
and both the clinical and radiological findings sup-
ported a diagnosis of MS.” Due to the rapid accu-
mulation of disease burden, alemtuzumab was the
preferred first-line treatment, but drug coverage
was not approved. With the absence of phase 3
trials for treatment interventions in POMS at the
time, teriflunomide (14 mg/day) was started based
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Figure 1. Axial fluid-attenuated inversion recovery images of Patient 1 and Patient 2.
(a) At presentation (October 2014), six months prior to starting alemtuzumab (January 2016), and 36 months after starting

alemtuzumab therapy (June 2019).

(b) Two months prior to starting alemtuzumab (October 2017), and 20 months after starting alemtuzumab (August 2019).
The artifact in the periventricular images pre-alemtuzumab is due to the patient’s dental braces.

primarily on patient preference. Over the following
year, the patient’s EDSS increased from 2.0 to 2.5
following a brainstem relapse, with seven new brain
and brainstem lesions. The 16-year-old patient was
started on alemtuzumab in June 2016 (60 mg over 5
days) and received a second course one year later
(36 mg over 3 days). The infusions were unremark-
able for significant adverse reactions. In 37 months
of follow-up, the patient has not developed second-
ary autoimmunity, radiological worsening of dis-
ease, or clinical relapse, and has had a stable
EDSS of 1.5 since August 2016.

Patient 2

A 16-year-old male, diagnosed with POMS in South
America at age 8, developed a relapse in February
2017 with vertigo, diplopia, and facial numbness,
and was treated with intravenous (IV) steroids for
3 days. Two more brainstem relapses with radiolog-
ical worsening occurred in May and August 2017,
both of which were treated with IV steroids. His
EDSS at this time was 2.5. Anti-MOG tests were
not available at the time of investigation; however,
both lesion quantity and location, as well as the dis-
ease course, supported the initial diagnosis of MS.>°
He was briefly placed on teriflunomide (14 mg/day)
but was transitioned to alemtuzumab after drug cov-
erage approval in December 2017. The initial (60 mg
over 5 days) and subsequent infusions one year later
(36 mg over 3 days) were unremarkable for signifi-
cant infusion reactions. Six months after initiating
alemtuzumab, the patient developed a presumed
viral illness, with increased fatigue for two weeks
and mild headache for five days. He had no fever
or signs of meningeal involvement and had complete

recovery. Eight months after starting alemtuzumab,
he retrospectively reported increased fatigue and
non-specific balance and coordination issues that
resolved within one week without the use of steroids.
There was no evidence of radiological worsening on
follow-up one year after this report of transiently
decreased coordination and fatigue (Figure 1(b)).
Moderate asymptomatic neutropenia (absolute neu-
trophil count (ANC) of 0.6 x 10°/L) developed in
May 2019, which recovered to an ANC of
1.2 x 10°/L the following month and has remained
at this level since last follow-up in July 2019. In June
2019, the patient had an EDSS of 1.5.

Discussion

After two courses of alemtuzumab and 37 and 20
months of follow-up, both patients have had a 1.0
decrease in EDSS and currently have stable disease.
Since initiating alemtuzumab, there have been no
serious infections or MS relapses. On routine
follow-up, Patient 2 retrospectively reported tran-
siently decreased coordination and fatigue that
resolved within one week, eight months after begin-
ning alemtuzumab. Due to the lack of radiological
worsening or new neurological symptoms, a return
back to baseline, and the inability to rule out fever or
infection at this time, we did not interpret this as a
relapse. While the sample size is limited, these cases
document the successful treatment of two POMS
patients using alemtuzumab with no serious short-
term adverse events.

In the phase 3 trials for alemtuzumab in adult-onset
MS (AOMS), moderate neutropenia (ANC > 0.5 to
<1.0 x 10°/L) was observed in 11/798 participants
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in the second year after initial infusion.” Patient 2
developed moderate afebrile neutropenia 18 months
after starting alemtuzumab that may be of autoim-
mune origin. As neutrophil counts recovered to a
less depleted state the following month, further
investigations or treatment have not been pursued,
but confirm the need for monthly hematological
monitoring in POMS patients post-alemtuzumab.

The high risk of secondary autoimmunity associated
with alemtuzumab often relegates it to a second- or
third-line DMT. The mechanism driving secondary
autoimmunity is unknown; however, high pre-
treatment IL-21 levels and an elevated B cell:T reg-
ulatory cell ratio following partial lymphocyte
reconstitution have been hypothesized as contribut-
ing factors.®” After bone marrow ablation and trans-
plant, T cells are reconstituted two to three times
more rapidly in children compared with adults.'®
This observation may be important in the context
of alemtuzumab, due to it causing potent lymphocyte
depletion. Laboratory monitoring post-alemtuzumab
does not routinely capture lymphocyte subsets, so
we cannot comment on T cell dynamics in POMS
patients post-alemtuzumab. Future studies should
evaluate if POMS and AOMS patients differ with
regards to B and T cell reconstitution following
alemtuzumab therapy, and the effect this has on sec-
ondary autoimmunity and infection.
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