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ABSTRACT

CD52 depletion with the monoclonal antibody alemtuzumab is a very effective treatment for multiple
sclerosis (MS) but unfortunately is also commonly associated with autoimmune manifestations. Usually these
affect thyroid function and can be mild or even subclinical; the rarer, however, immune thrombocytopenia
(ITP) can be severe, have a delayed onset and requires acute intervention; therefore, prolonged vigilance
is needed. Herein, we report two patients with MS treated with alemtuzumab, who developed chronic
ITP. Both cases suffered multiple relapses and proved refractory to conventional and non-immunological,
second-line ITP management. Interestingly, B-cell depletion therapy administrated for the management
of MS activity that had reappeared after alemtuzumab treatment resulted in sustained ITP remission. This
observation suggests that B-cell depletion therapy can have a beneficial effect on immune deregulation,
not only by eliminating MS activity but also secondary autoimmunity such as ITP; and consequently, that
the mechanism of post-alemtuzumab ITP is B cell-mediated.

Keywords: Multiple sclerosis, alemtuzumab, immune thrombocytopenia, secondary autoimmunity, ocrelizumab

YOEZH XPONIAZ IAIONA©0YZ ©POBOINENIKHZ NMOPOYPAX
Moy ANANTYXOHKE META ANO AAEMTOYZOYMAMIH
META AINO AAAATH ZE OKPEAIZOYMAMIH

Fannvn Kupiakdkn', Anuntpios Tlavetdkos?, lwdvvns T{dptos?, Kwvotavtivos Kudivtnpéas’, Mdvos Ztabénounos’

T A" Neuponoyikr Kavikn, latpikn Zxon, EOviké kar Kanobiotpiaké Maveniotiuio ABnvav, lNaveriotnuiakd Noookopeio «Alyiviateio,
Abnva, EAndba

2 B’ Neuporoyikn KAviki, latpikri Zxonn, EOvik6 kai Kanodiotpiakd MNaveriotnuio ABnvav, Maveniotuiakd leviké Noookopeio «Atu-
kov», ABnva, EANdda

MEPINHWH

H e€dneiyn twv CD52+ kuttdpwy pe 1o povokdwviké aviiowpa alemtuzumab anotefei nonu anoteneopa-
ukh Bepaneia ths noAnannns okAnpuvons (ML), anidd duotuxws cuvodeletal cuxvd and deuteponabeis au-
10dvooes ekONAWmOEIS. ZuvhBws autés apopoUlv 1o Bupeoeldn Kal pnopouv va gival ANIES A KAl UNOKAIVIKES.
H nio ondavia wotéoo ekdhAwaon 16ionabous Bpoponevikhs nop@upas (ITP) unopei va eival tboo dyipun oo
Kal cofaph, katd ouvéneia va anaitel eyphyopon afnd kal dueon Bepansutkn napéuPaocn. Linv napodoa
avapopd neplypdgoupe duo nepintaoels acBevav pe NI nou énaPav alemtuzumab kal avénwav xpovia
ITP. Kai ous 2 nepintwoels unhp&av noAdaniés unotponés kal avBekukdtnta s ITP aus pun avoconoyikés
Bepaneies 1™ kal 2™ ypapupns. Katd evbiapépovia 1pdno, n Bepaneia e€dneiyns twv B Aeppokuttdpwy, n
onoia €N Adyw akuvodoyikns h kal KAIVIKAS evepydtntas s ML, odnynoe os eppévouca Upeon s ITP.
H napathpnon auth pas odnyei oto va cupnepdvoupe nws n Bepansutkn eEaneiyn twv B Aep@okuttdpwy
UNOPEi va éxel EUEPYETKES eMOPAoels atnv avooonoyikn ektponn, Ox1 pévo eCaneipovias tn dpactnpidtnta
s noAdanAns okAnpuvons adnd kal eaivopeva deuteponabous autoavooias 6nws v ITP, n onoia katé
ouvénela gaivetal va givar diapyecodapoupevn and B Aspgokuttapa.

Né€eis kAei1bia: NMoAnannn okAnpuvon, alemtuzumab, 16ionabns BpopRonevikh Nnopeupa, deuteponabns autoavoaia,
ocrelizumab
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INTRODUCTION

Alemtuzumab is a humanised anti-CD52 mono-
clonal antibody that targets circulating T and B lym-
phocytes, as well as NK cells; it is approved for the
treatment of relapsing-remitting multiple sclerosis
(RRMS).[M Albeit its efficacy in limiting RRMS disease
activity is high (in 60% of patients no evidence of
disease activity was noted during a 6 year-follow-
up period), secondary autoimmune manifestations
have limited its application.l”! These secondary au-
toimmune adverse events commonly include thyroid
disorders, which in some cohorts occurring in up to
55% of patients,”®! and more rarely immune throm-
bocytopenia (ITP) and autoimmune nephropathies,
occurring in 2.8% and 0.2% of patients, respective-
lyi2l: very rare hematologic anomalies such as post-
alemtuzumab autoimmune haemolytic anaemia have
also been reported.” Relative quantitative imbalance
of B and T cells with an overshooting of B cells in the
absence / reduced presence of T cells, and especially
prevention of secondary autoimmune phenomena
by low-dose rituximab have led to the hypothesis
that these secondary autoimmunities are primarily
B cell-mediated.?>*!

ITP is characterised by low platelet count in the
absence of systemic disease and be divided into three
phases: newly diagnosed (0-3 months), persistent (3-
12 months) and chronic (>12 months).”? In addition,
ITP can be considered primary or secondary, caused
by e.g. drugs, infections, autoimmune diseases or
lymphoproliferative neoplasms. The pathogenetic
mechanism in many-but not all- cases involves au-
toantibodies against platelet transmembrane recep-
tor GPIIb/llla.®® Treatment includes high-dose corti-
costeroids, commonly followed by po tapering, and
intravenous immunoglobulin (IVIG) as first-line/initial
agents, whereas second-line therapies include the
anti-CD20 monoclonal antibody (mAb) rituximab,
thrombopoietin receptor agonists (TPO-RAs) and
splenectomy.! Post-alemtuzumab ITP is marked by
delayed onset, overall good responsiveness to first-
line as well as second-line therapies, and sustained
remission after treatment.l'” Here, we present two
cases of relapsing, chronic post-alemtuzumab ITP,
where the anti-CD20 mAb ocrelizumab was applied
due to MS activity breakthrough, but also affected
an increase in platelet count and stabilisation of ITP.

CASE REPORTS
Case one

A 39-year-old man was diagnosed with multiple
sclerosis (MS) in February 2017 after developing right
hand and leg numbness and weakness. After another
relapse and an increase in lesion load over a 2-month
period, alemtuzumab was administered in July 2017
and August 2018. His past medical and family his-
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tory was unremarkable for autoimmune diseases,
allergies, or haematological diseases. In December
2020, the patient presented with a haemorrhagic
episode, low platelet count (PLT: 6.000/uL) and after
a thorough investigation, ITP was diagnosed. Treat-
ment with prednisone was initiated (80 mg/day po)
and resulted in rapid platelet count improvement.
Prednisone was gradually tapered off with simul-
taneous initiation of the po TPO-RA eltrombopag,
under which the platelet count remained stable until
October 2021, when it was discontinued. One year
after the initial insult, a relapse with symptomatic
thrombocytopenia occurred and was successfully
treated with dexamethasone (40mg/day for 4 days
iv). The third relapse of ITP occurred 2 months later,
when the patient presented again symptomatic
thrombocytopenia (PLT: 7.000/pL). Treatment com-
prised of dexamethasone (24mg/day for 4 days) and
eltrombopag (75mg/day) and three days after dexa-
methasone initiation the platelet count was back
to normal (Figure 1). However, due to the repeated
relapses eltrombopag was continued as maintenance
therapy.

After a new sensory MS relapse and a correspond-
ing new C7 T2-weighted lesion in February 2023, in-
fusions with ocrelizumab (600 mg IV every 6 months)
were initiated in September 2023. Interestingly, the
platelet count improved after each ocrelizumab ad-
ministration (Figure 1) and eltrombopag was reduced
and eventually stopped one year after ocrelizumab
initiation. The platelet count remained within normal
values until May 2024 (when these lines were writ-
ten), while no haemorrhagic events or evidence of
MS activity were noted.

Case two

A 48-year-old man with a past history of resolved
ITP 30 years ago was diagnosed with RRMS in 2014,
following an episode of left-side numbness and uri-
nary retention. Treatment with glatiramer acetate
(GA) was started without delay, however two re-
lapses occurred, EDSS score increased to 4, and mul-
tiple new T2-weighted lesions were located with
MRI. Relapses and associated disability worsening
occurred more than six months after initiation of
GA and new T2 lesions were detected in compari-
sons with a re-baseline MRI performed more than
six months after the initiation of GA. Therefore, in
April 2018 treatment was escalated to alemtuzumab,
with the second cycle being administered in May
2019. In August 2019 the patient was admitted to
the hospital following a haemorrhagic episode and
a platelet count of 7.000/uL. After haematological
and immunological workup, ITP was diagnosed and
combined treatment with ivlg, corticosteroids and
a platelet transfusion was administered, leading to
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Figure 1: Platelet count is depicted as a function of
time for patient 1, while coloured arrows and bar
along the y axis represent different immune throm-
bocytopenia (ITP) therapies as indicated in the insert

remission (Figure 2). In May 2020 however an ITP
relapse occurred (PLTs: 27.000/uL), for which first
corticosteroids, then eltrombopag were administered.
Due to insufficient response, a switch to romiplostim
(a thrombopoietin analog) was necessary and re-
sulted in the patient achieving a platelet count of
approximately 200.000/uL and being weaned off of
romiplostim by June 2022 (Figure 2). In July 2022,
new lesions were noted on routine follow-up MRI,
and ocrelizumab was initiated in September 2022.
Ocrelizumab administration every six months was as-
sociated with further improvement in platelet levels.
Until May 2024 (when these lines were written) the
patient fulfilled No Evidence of (MS) Disease Activity
(NEDA-3) criteria, and the platelet count constantly
improved with repeat ocrelizumab infusions in parallel
absence of haemorrhagic symptoms.

DISCUSSION

We describe two patients with MS who received
alemtuzumab, followingly developed chronic ITP with
multiple relapses as a secondary autoimmune phe-
nomenon, and achieved increased platelet counts and
sustained ITP remission after repeated ocrelizumab
infusions for the management of MS activity. In the
first case, ocrelizumab likely enabled TPO-RA with-
drawal and in the second case, ocrelizumab likely con-
tributed to sustained remission and platelet count
increase. The efficacy of the anti-CD20 monoclonal
antibody rituximab as a second-line treatment in ITP
and alemtuzumab-related ITP is well-established.®!
Here, we report similar or perhaps better efficacy of
ocrelizumab, another anti-CD20 mAb that has been,
in contrast to rituximab, approved for the treatment of
MS.I" Ocrelizumab has been shown to be 2 to 5 times
more efficient than rituximab in mobilising antibody-
dependent cell-mediated cytotoxicity (ADCC), whereas
mobilisation of complement-dependent cytotoxicity
(CDC) was 3 to 5 times less efficient.'"2 Further, ocreli-

Figure 2: Platelet count is depicted as a function of
time for patient 2, while coloured arrows and bar
along the y axis represent different immune throm-
bocytopenia (ITP) therapies as indicated in the insert.

zumab was a bit more effective than rituximab in sup-
pressing MS relapses, as shown in a recent multicentre
cohort study.['¥ These differences notwithstanding,
our results are in line with those reported from the
clinical development program of alemtuzumab!'® and
build upon past experience to convey the message
that CD20+ B cell depletion with ocrelizumab can
effectively target post-alemtuzumab ITP. Although
the natural course of ITP and post-alemtuzumab ITP
is sustained remission after acute therapy, multiple ITP
relapses and their cessation after CD20+ B cell deple-
tion in the absence of other symptomatic therapy in
both patients presented support its beneficial effect.
In addition to ITP, CD20+ B cell depletion has led
to the remission of various secondary autoimmune
phenomena following alemtuzumab treatment:
Grave's disease with or without orbitopathy, ac-
quired haemophilia A, autoimmune encephalitis, as
well as haemolytic anaemia.* 41 This implies that
B cell activity could be the common denominator
of secondary autoimmunity following alemtuzumab
therapy. This aberrant B cell activity could be con-
nected to earlier B cell repopulation compared to
CD4+ T cells, slight overshooting of B cell levels in
relation to their baseline, absence of T cell regula-
tion, or qualitative B cells defects. Moreover, in both
patients described here ocrelizumab was applied
after the first signs of MS activity, either clinical or
radiological. One could however consider that earlier
application of CD20 depletion, prior to MS disease
activity reappearance, might be of additional benefit.
Specifically, low-dose rituximab has been applied
post-alemtuzumab whenever B cells reach 50% of
their baseline levels, resulting in a remarkable pre-
vention of secondary autoimmune phenomena.®
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