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ABSTRACT

The chimeric anti-CD20 antibody rituximab has demonstrated good efficacy as an off-label treatment in chronic inflammatory demyelinating
polyneuropathy (CIDP), while the humanized anti-CD20 antibody ocrelizumab has been approved for treatment of multiple sclerosis (MS), whereas
there is no evidence for its use in CIDP so far. We present a patient suffering from CIDP and MS, both refractory to standard treatment and both
showing marked improvement on ocrelizumab. To the best of our knowledge, this is a unique report of CIDP with an almost full electrophysiological
recovery on ocrelizumab which could be considered as a potential treatment option for refractory CIDP.
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Background

Chronic inflammatory demyelinating polyneuropathy (CIDP)
is a chronic autoimmune inflammatory disorder of the pe-
ripheral nervous system. First-line treatments of CIDP include
intravenous immunoglobulins (IVIg), corticosteroids, and
plasmapheresis. Beside these standard treatments several off-
label immunomodulatory or immunosuppressive treatments are
used particularly in treatment-refractory disease.! One of these
oft-label treatment options which has shown good efficacy is
rituximab, an anti-CD20 an'cibody.2 The humanized or full
human anti-CD20 antibodies ocrelizumab and ofatumumab
have been approved for treatment of other diseases such as
multiple sclerosis (MS), however these biologicals have not been
regularly used for treatment of CIDP so far. In MS, a chronic
demyelinating autoimmune disease of the central nervous
system, ocrelizumab is a highly effective therapeutic option
especially in highly active disease courses.> Here, we present the
case of a patient with co-existing MS and CIDP who was
treated with ocrelizumab which led not only to freedom of MS
disease activity but also to nearly full recovery of CIDP pre-
viously fluctuating over years. To our knowledge, there is only

one reported case of CIDP successfully treated with
ocrelizumab.*

Wiritten informed consent for patient information and
images to be published was provided by the patient.

Case Report

In October 2017, 2 weeks after a respiratory tract infection, a
26 year old, otherwise healthy, male patient experienced slowly
progressive, at the beginning slightly asymmetric, left-side
dominant ascending sensory and motor deficits first in both
legs, then also affecting both hands. When he was not able to
walk longer distances anymore and distal and proximal motor
and sensory deficits were present in all four limbs, he was
admitted to a hospital in his home country in January 2018.
Nerve conduction studies showed typical non-uniform features
of demyelinating and motor-dominant neuropathy leading to
diagnosis of CIDP according to the accepted and recently
revised diagnostic criteria.’ The patient was initially treated with
plasmapheresis and intravenous immunoglobulins (IVIg), fol-
lowed by a long-term therapy with oral corticosteroids due to
poor response on IVIg. Under this treatment, motor deficits
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Figure 1. Brain MRI before start of ocrelizumab. April 24, 2020. Brain MRI after multiple sclerosis relapse and high-dose intravenous methylprednisolone therapy,
while on treatment with dimethylfumarate, revealed multiple T2 hyperintense white matter lesions, partially in typical areas for multiple sclerosis (A: T2-weighted
images) and several of them with contrast enhancement (B: T1-weigted images with gadolinium). While this figure shows only some representative slices, the
examination demonstrated 15 new lesions compared to the previous MRI nine months earlier.

improved; however, he complained of persisting fluctuating
sensory symptoms in both legs.

In August 2018, the patient developed an impaired vision on
his left eye. Diagnostic work-up including visual evoked po-
tentials showed optic neuritis and typical radiologic findings of a
multiple sclerosis (MS) with demyelinating white matter lesions
disseminated in space and time. After migration to Austria, he
presented the first time at Innsbruck Medical University in July
2019 with an acute optic neuritis on the right eye. Both diagnoses,
MS (according to the revised McDonald criteria 2017°) and CIDP,
were confirmed by clinical, radiological (multiple cerebral and spinal
demyelinating lesions) and neurographical (demyelinating neu-
ropathy) findings. Antibodies against nodal and paranodal proteins
(Neurofascin 155, Contactin 1, CASPR1), well characterized
onconeural antibodies (Yo, Hu, Ri, Ma2, CV2, Amphiphysin) as
well as antibodies against PKCy, CARPVIIII, ARHGAP26,
SOX1, GAD65, AK5 and Homer3 were not detected. MOG-
IgG and AQP4 antibodies were negative as well. Cerebrospinal
fluid work-up showed normal findings at that time. Neurologic
symptoms improved after high-dose intravenous methylprednis-
olone (HDMP). Because MS was the clinically leading disorder at
that time with 2 relapses within 1 year, treatment with dime-
thylfumarate (DMF) was started in August 2019.

However, in December 2019 the patient was admitted again
with progressing, symmetric, sensorimotor deficiency of all four
extremities. Tendon reflexes were absent and nerve conduction
studies showed a marked worsening of CIDP with missing
F-waves of the median nerve, longer F-wave latency of the ulnar
and tibial nerve with A-waves, temporal dispersion and con-
duction blocks, as well as reduced sensory amplitudes of the

ulnar and median nerve. Therefore, IVIg 2 g/kg was

administered which led to incomplete regression of the neu-
rologic symptoms. In February 2020, the patient was given IVIg
(1 g/kg) again while MS treatment with DMF was continued.
In March 2020 the patient presented with multiple new neu-
rologic symptoms such as diplopia, mild gait ataxia and worsening
of sensory deficits in all extremities (Expanded Disability Status
Scale, EDSS, 2.5). Because worsening of both, MS (brain stem
and cerebellar symptoms) and CIDP (sensory symptoms) oc-
curred, HDMP in a total dosage of 3 g was administered with only
partial improvement. MRI showed several new and contrast-
enhancing white matter lesions (Figure 1) while electrophysio-
logical findings regarding CIDP remained unchanged with ob-
vious signs of an immune-mediated polyneuropathy (see Table 1).
Because MS and CIDP were not sufficiently treated at that time
treatment was switched to ocrelizumab in June 2020, while he
experienced another optic neuritis few days before start of ocre-
lizamab. By December 2020, however, the patient reported full
recovery of all symptoms showing a normal neurologic exami-
nation (EDSS 0) except for absent reflexes due to CIDP. Normal
examination with an EDSS of 0 and no reported symptoms re-
garding CIDP were sustained in April 2021. Nerve conduction
studies of median and ulnar nerve confirmed an impressive im-
provement with almost normalized sensory and motor amplitudes,
F-wave latencies and nerve conduction velocities (Table 1).

Neurographical findings before and after treatment start with
ocrelizumab, exemplary shown in detail for the right median
and ulnar nerve. Improvement or even normalization of motor
and sensory amplitudes, motor latency, motor and sensory
conduction velocity, and F-wave latency of both nerves is
demonstrated. Compound muscle action potentials were
measured from peak to base.
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Table 1. Neurographical findings before (March 31, 2020) and 10 months after (April 29, 2021) first infusion of ocrelizumab

MARCH 2020
Right median nerve

SCV wrist-dig Il [m/s] Missing
SCV elbow—wrist [m/s] Missing
Sensory amplitude wrist-dig Il [uV] Missing
Sensory amplitude elbow-dig Il [uV] Missing
Motor latency wrist-APB [ms] 4.39

MCV elbow—wrist [m/s] 29.8

Motor amplitude wrist-APB [mV] 3.5

Motor amplitude elbow-APB [mV] 2.9

F-wave latency min [ms]

Right ulnar nerve

SCV Wrist-dig V [m/s] 53.6
Sensory amplitude wrist-dig V [pV] 5.4
Motor latency wrist-ADM [ms] 3.08
MCYV bl. elbow—wrist [m/s] 411
MCYV ab. elbow-bl. elbow [m/s] 36.2
Motor amplitude wrist-ADM [mV] 41
Motor amplitude bl. elbow-ADM [mV] 2.0
Motor amplitude ab. elbow-ADM [mV] 1.46

F-wave latency min [ms] 74.4, A waves

F missing, A waves

APRIL 2021 NORMAL REFERENCE VALUES
51.7 >45
29.6 >45
16.3 >10
9.7 >10
3.21 <4.2
41.7 >49
8.6 >5
7.3 >5
30.8 <31
47.9 >45
24.2 >8
2.50 <3.3
434 >50
40.4 >50
6.6 >4
4.6 >4
4.6 >4
33.9 <30

Abbreviations: ab, above; ADM, abductor digiti minimi; APB, abductor pollicis brevis; bl, below; dig, finger; MCV, motor conduction velocity; SCV, sensory conduction velocity.

Discussion

MS and CIDP are both autoimmune, demyelinating neuro-
logical diseases. Co-occurrence of both diseases is uncommon but
has been reported earlier. The condition of demyelination present in
the central and peripheral nervous system is also known as combined
central and peripheral demyelinating disease (CCPD) with a large
heterogeneity of clinical presentation and disease course.”® One case
of successtul treatment of CCPD with rituximab has been published
so far.” Contrary to most case reports about CCPD our patient did
not simultaneously develop peripheral and central demyelination so
that both CIDP and MS were independently diagnosed at different
time points. Both, the diagnostic criteria for CIDP® and MS® were
fulfilled in this case. Long-term treatment strategies in MS and
CIDP are fundamentally different,’® however, the anti-CD20
antibody rituximab has been used as an off-label treatment in
both diseases. The efficacy of rituximab has particularly been re-
ported in patients with demyelinating polyneuropathy associated
with antibodies against paranodal proteins11 and in patients with the
MADSAM (multifocal acquired demyelinating sensory and motor
neuropathy) subtype,12 whereby the pathomechanism in these
patients may be difterent to typical CIDP with macrophage-induced
demye]_ination.13 While ocrelizumab has been approved for treat-
ment of active relapsing-remitting (and primary progressive) MS
there is no evidence for its use in CIDP. Recently, one case has been
published with ocrelizumab having been successfully used in a
patient with CIDP refractory to standard treatments who developed
anti-rituximab  antibodies.* The authors were able to show

improvement of neurophysiological findings following initiation of
ocrelizumab. Our patient suffered from both MS and CIDP,
whereby both diseases were not sufficiently controlled under
standard treatments. There are no guidelines as to how to treat
patients in this special situation. By introducing ocrelizumab as a
potential treatment option for both diseases we observed a stabi-
lization of MIS disease course with no further relapses and substantial
improvement of CIDP. Clinical symptoms related to CIDP and
previously present over several years resolved completely and
electrophysiological findings markedly improved during ongoing
treatment with ocrelizumab.

Implications for Clinical Practice

We suggest that ocrelizumab could be considered as off-label
treatment for CIDP, also due to lower immunogenicity than
that of rituximab (26-37% anti-drug antibodies against rituximab
compared to .4% against ocrelizumab),**
occurrence with MIS; it seems suitable as treatment of both diseases.

and in the rare case of co-
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