CLINICAL/SCIENTIFIC NOTES

Myasthenia gravis following alemtuzumab
therapy for multiple sclerosis
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Alemtuzumab, indicated for active relapsing-remitting multiple sclerosis (MS), produces lymphocyte
depletion followed by a different pattern of T- and B-cell repopulation, increasing the risk of
secondary autoimmune diseases." According to the published long-term safety data, thyroid dis-
orders are the most common autoimmune adverse event.” Myasthenia gravis (MG), an autoimmune
antibody-mediated disorder, rarely coexists in patients with MS.>* To date, MG has not been
reported in patients with MS exposed to alemtuzumab.

Case report

We present a 24-year-old woman with no medical history except for autoimmune hypothy-
roidism in the paternal grandmother. In July 2015, she presented with her first episode of
neurologic dysfunction suggestive of left optic neuritis (visual acuity 0.6 left eye, 1.0 right eye).
She was treated with IV methylprednisolone for 3 days (1 g/d) and completely recovered. A
baseline brain MRI (August 2015) revealed typical inflammatory demyelinating lesions. A
hyperintense signal was also observed in the intraorbital segment of the left optic nerve. After IV
gadolinium administration, 2 subcortical lesions showed signs of inflammatory activity. Sero-
logic and systemic autoimmune screenings were negative, and a lumbar puncture detected
oligoclonal bands in the CSF. The diagnosis of MS was established, as per McDonald criteria,
and an immunomodulatory treatment was recommended. A few days later, the patient de-
veloped a new episode of optic neuritis as well as altered coordination and fatigability of the left
upper extremity. A new brain MRI showed more than 40 gadolinium-enhancing lesions in the
context of a high lesion load (>100). The patient was treated again with corticosteroids with
good clinical recovery. Given the highly active disease, we decided to start treatment with
alemtuzumab. The patient received the first course from May 23 to 27, 2016. During the first
year of treatment, the patient remained clinically stable. An MRI performed in July 2017 did not
show new or active lesions. The patient received the second course of alemtuzumab from May
23 to 25, 2017. In August 2017, the patient developed fluctuating speech impairment and, in
October, increasing difficulty chewing and occasional diplopia appeared. In November 2017,
the patient had right ptosis, diplopia in lateral gaze with fatigability maneuvers, and weakness of
neck flexion on neurologic examination. A brain MRI showed no new or active lesions, and
EMG was consistent with neuromuscular junction involvement such that the nasalis muscle
repetitive nerve stimulation performed at low frequencies (2 Hz) showed a pathologic dec-
rement (16% and 13% compound muscle action potential amplitude and area decrease). In
addition, frontal muscle single-fiber EMG during voluntary activation obtained with concentric
needle confirmed an abnormal jitter in 85.7% of muscle fibers evaluated (6/7 fibers with jitter
increase, mean jitter value 108 ps) with 57% of blockings (figure). Thoracic CT scan ruled out
the presence of thymoma, and anti-acetylcholine receptor (AChR) antibodies in serum were
positive with values of >20.00 nmol/L (0.00-1.00). Muscle-specific tyrosine kinase antibodies
were negative. A retrospective determination of AChR antibodies in a blood sample extracted
on the first day (course 1), before starting alemtuzumab treatment, yielded a value of 1.10
nmol/L.
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(A) 2-Hz repetitive nerve stimulation of the nasalis muscle with 16% amplitude and 13% area decrement. (B, C) Abnormal jitter in the frontal muscle. (B) 141 puS

mean consecutive difference (MCD) with blocking and (C) 205 pus MCD.

Upon diagnosing the patient with MG, symptomatic treat-
ment was started in ascending doses of pyridostigmine up to
60 mg/4 hours and prednisone 60 mg/d. The patient showed
full recovery at the end of December 2017 and has remained
stable until the present. After completing 2 years of alemtu-
zumab therapy, we plan to continue with rituximab treatment,
to cover both autoimmune pathologies.

Discussion

We report a well-studied case of a patient with MS treated
with alemtuzumab who developed MG.

In addition to the widely described secondary autoimmune
diseases, other autoimmune adverse effects, such us neu-
tropenia, hemolytic anemia, agranulocytosis, and pancytopenia,
were also described in the phase III clinical trials."”* During
alemtuzumab postmarketing use, 1 case of type 1 diabetes,” 1
case of alopecia universalis,” and 1 acquired hemophilia were
described.” All occurred after the second course of treatment, as
in our case. As of May 2018, 18,000 patients with MS have
received alemtuzumab, and the manufacturer has not received
reports of other cases of MG to date (data on file).

Different hypotheses could explain the coexistence of MG and
MS in our patient. The value of AChR antibodies in the
sample taken immediately before alemtuzumab was first in-
fused slightly exceeded the upper limit of normal. It is
therefore difficult to completely rule out the presence of
a subclinical form of MG. Common genetic and environ-
mental factors exist in both autoimmune diseases (although
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the association is rare, several cases have been described).*
Alemtuzumab could have triggered MG in an already pre-
disposed patient, but a more direct effect on MG causation
remains probable. A few cases of MG in patients who received
other immunomodulatory drugs (interferon- and glatiramer
acetate) also have been reported.>” Overall, the possibility of
developing different autoimmune diseases in addition to
those typically described in alemtuzumab-treated patients
should be borne in mind.
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