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Background and purpose — We know that treatment
algorithms have changed in Multiple Sclerosis (MS) prac-
tice during the pandemic. In this study, we aimed to inves-
tigate whether there was a change in the patient popula-
tion for ocrelizumab (OCR) treatment during the pandemic
period, the treatment compliance of the patients, and the
course of the Coronavirus Disease-19 (COVID-19) disease
in the patients who received OCR.

Methods — Our study was designed as a survey study.

A questionnaire was sent to the patients assessing whether
they had COVID-19 infection, whether they received treat-
ments regularly before and after the pandemic, vaccina-
tion status and duration of OCR treatment. Demographic
characteristics of the patients, treatments they used before,
MS type, Expanded Disability Status Scale (EDSS) scores
were determined from the database. Each group of OCR
started before pandemic and OCR started after pandemic
were compared.

Results — We included into the study 86 patients who
started OCR before pandemic period and 75 patients who
started OCR after the pandemic. Demographic features
were similar. EDSS scores were higher in the group that
started OCR treatment before the pandemic (p<0.0001).
The patients who started OCR treatment before the pan-
demic had more disruptions than which started during the
pandemic (p<0.0001). No correlation was found between
the duration of OCR treatment and COVID-19 infection
(p=0.940). We observed that the patients who had severe
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Hattér és cél — Tudjuk, hogy a sclerosis multiplex (SM)
kezelési algoritmusai megvdltoziak a pandémia alatt.
Vizsgdlatunk célja oz volt, hogy elemezzik, megvdltozott-e
az ocrelizumabkezelésben (OCR) részesilt betegpopulécié
a pandémia alatt, milyen volt a betegek terdpids adheren-
cidja, és milyen volt a Coronavirus Disease-19 (Covid-19)
betegség lefolydsa az OCR-kezelésben részesilt betegek
kérében.

Médszerek — Kérd8ives vizsgélatot végeztink. Kérdgivet
koldtink betegeinknek, és megkérdeziik, volt-e Covid-19
betegségUk, részesiltek-e rendszeres kezelésben a pandé-
mia el&tt és utdn, milyen a vakcindcids stdtuszuk, és
milyen régéta részesilnek OCR-kezelésben. A betegek
demogréfiai jellemzdit, kordbbi gydgyszerelésik adatait,
SM-betegségik tipusat, Expanded Disability Status Scale-
(EDSS-) pontszémukat adatbdzisunkbol gyditéttik ki.
Osszehasonlitottuk azokat a betegcsoportokat, akik OCR-
kezelése a pandémia elétt, illetve utdna indult.
Eredmények — Nyolcvanhat olyan beteget vontunk be a
vizsgdlatba, akinek OCR-kezelése a pandémia elétt indult,
és 75 olyan beteget, akinek utdna. A két csoport demo-
grdfiai jellemz8i megegyeztek. A pandémia eléit indult
OCR-kezelésben részesiltek EDSS-pontszamai magasab-
bak voltak (p < 0,0001), és tébb megszakitds volt a te-
rapidjukban (p < 0,0001), mint azoknak, akik kezelése

a pandémia induldsa utén kezd8détt. Nem taléltunk
Ssszefiggést az OCR-kezelés id6tartama és a SARS-CoV-
2-fertézés bekdvetkezte kdzott (p = 0,940).
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COVID-19 infection had received OCR therapy for

a longer period.

Conclusion - This retrospective study concluded that the
OCR treatment approach in our center had changed dur-
ing the pandemic period. OCR therapy was started in
patients with less disability. The possible reasons for this
situation include the proven relationship between high
EDSS and serious COVID-19 infection, and that the
patients who have higher EDSS score had troubles in
reaching health institutions during the pandemic. The
result that patients with severe COVID-19 infection
received OCR treatment for a longer period necessitates
more evidence-based research to investigate the relation-
ship between treatment duration and disease severity.

Keywords: COVID-19, SARS-CoV-2, ocrelizumab,
anti-CD20 therapies, multiple sclerosis

ith the onset of the Coronavirus Disease-19

(COVID-19) pandemic, patients and physi-
cians were faced with socially and medically chal-
lenging problems. The fact that people with
Multiple Sclerosis (pwMS) are under immunomod-
ulatory and immunosuppressive drug treatments
with different mechanisms has also raised many
questions about the severity of COVID-19 infec-
tion.

At the beginning of the pandemic, it was report-
ed that severe COVID-19 infection was associated
with age, immunosuppression, and comorbidities
such as hypertension, diabetes, smoking, obesity! 2.
With an increasing number of studies and observa-
tions, anti-CD20 treatments are discussed as the
first among the treatments that may pose a serious
risk of COVID-19 infection in the treatment of MS.
Recent studies have shown that severity of COVID-
19 infection in pwMS depend on age, presence of
comorbid diseases, higher expanded disability sta-
tus scale (EDSS) score, progressive MS course and
longer disease duration®. In addition, use of metil-
prednisolone within 1 month and anti-CD20 treat-
ments are reported to increase the risk?.

Ocrelizumab (OCR) is an anti-CD20 treatment
used in relapsing remitting multiple sclerosis
(RRMS), secondary progressive multiple sclerosis
(SPMS) and primary progressive multiple sclerosis
(PPMS) after its efficacy was shown by phase 3
OPERA and ORATORIO studies> °. Tt is reported
that as of July 31, 2020, an estimated 174.508 people
with MS worldwide have been treated with OCR,

Medfigyelésiunk szerint azok a betegek, akik stlyos Covid-
19 betegségben szenvedtek, hosszabb ideig részesiltek
OCR-kezelésben.

Kovetkeztetés — Retrospektiv vizsgdlatunk eredménye
szerint kézpontunkban a pandémia alatt médosult az
OCR-kezelés megkézelitése. Enyhébb betegséggel kizdd
betegeknél indult OCR-kezelés. E szitudciéd lehetséges okai
kézé tartozik a magas EDSS-pontszdm és a stlyos Covid-
19 betegség kozétti bizonyitott kapcesolat, valamint az,
hogy a magasabb EDSS-pontszammal biré betegek
nehezebben érték el az egészségigyi intézményeket

a jarvany alatt. Eredményik, miszerint a sulyos Covid-19
betegségben szenved8k hosszabb ideig részesiltek OCR-
kezelésben, arra hivia fel a figyelmet, hogy t6bb bizonyiték
alapy kutatdsra van szikség a kezelés idStartama és

a betegségsilyossdg kozott dsszefiggés tisztdzdsa
érdekében.

Kulesszavak: Covid-19, SARS-CoV-2, ocrelizumab,
anti-CD20-terdpidk, sclerosis multiplex

including approximately 167.684 in the commercial
post-marketing setting, and 6.824 in clinical trials
resulting in an exposure of 249.971 patient-years’.
Especially for patients with high disease activity
and PPMS, ocrelizumab treatment is important, but
it has become challenging to initiate high-efficacy
treatments, first of all, anti-CD20 therapies such as
OCR, during the pandemic. At the same time, indi-
viduals who used OCR were concerned about
whether their treatment would continue. However,
treatment schedules were delayed in many clinics.
This raised concerns about the risk of severe
COVID-19 infection in individuals using OCR, as
well as MS relapse in patients whose treatment was
delayed.

The aim of this study was to investigate the treat-
ment compliance, COVID-19 histories and vacci-
nation status of the patients who started OCR
before the pandemic and who started OCR during
the pandemic period.

Materials and methods
PATIENTS

Patients who were followed up in our outpatient
clinic and received OCR treatment were identified
from the database. A questionnaire was sent to the
patients assessing whether they had COVID-19
infection, whether they received treatments regu-
larly before and after the pandemic, what was their
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Table 1. Demographic and clinical data of patient groups

Chi-square test was used to compare

categorical data. We determined whe-

Before During the P value ther the numerical data complied with
pandemic pandemic the rules of normal distribution. T-test
(n=86) (n=75) was used for independent groups when
Female, n (%) 49 (57) 41 (54.7) 0.768 there was homogenous distribution,
Male, n (%) 37 (43) 34 (45.3) and Mann-Whitney U test was used for
Age, year=SD 43.5+£9.3 43.2+10.8 0.831 nonhomogeneous data.
Disease duration ot . :

' Statistical analysis was done using
year 5D 12.2£7.2 9.8+9.2 0.004 IBM SPSS (version 20.0), p value was
EDSS, n (%) <0.0001 | 2527 s

0-4 18 (20.9) 43 (57.3) eemed <0.05.
>4 68 (79.1) 32 (42.7)
MS type , n (%) 0.069
RRMS 33 (38.4) 42 (56) Results
SPMS 34 (39.5) 19 (25.3)
PPMS 19 (22.1) 14 (18.7) Questionnaire was sent to 247 patients

vaccination status and the duration of OCR treat-
ment. Patients who did not answer were excluded.
The data collection started on September 20, 2021
and closed for the analysis on December 23, 2021.
Demographic characteristics of the patients who
completed the questionnaire, treatments they used
before, MS type, EDSS scores were determined
from the database. Patients were divided into two
groups: OCR started before pandemic and OCR
started during the pandemic. In patient groups who
started OCR before and after the pandemic, demo-
graphic features (age, gender, duration of disease,
MS type), EDSS score, duration of OCR therapy,
disease modifying therapies (DMTs) before OCR
treatment (interferons, glatiramer acetate, teriflu-
namide, dimethyl fumarate grouped as first line
treatment; fingolimod, cladribine, monoclonal anti-
body therapies and other immunosuppressive treat-
ments like azathioprine, cyclophosphamide grouped
as immunosuppressive-or second line treatments)
were compared. Patients with and without COVID-
19 infection were also compared in

who were under OCR therapy. 161
patients who completed the question-
naire were included in the study.
Groups were determined as OCR started before
pandemic and OCR started after pandemic. Table 1
shows the demographic and clinical characteristics
of the groups.

There were 86 patients who started OCR before
pandemic period and 75 patients who started OCR
during the pandemic. Comparing these two groups,
the patients were found to be similar in gender
distribution and age. The mean age (mean+SD) was
43.5+9.3 years (range = 21-63) in the group of
before the pandemic, 43.2+10.8 years (range = 21-
68) in the group of during the pandemic. Disease
duration was higher in the before-pandemic group
(12.2+7.2 vs. 9.8£9.2, p = 0.004).

EDSS scores were categorized as 0-4 and >4.
When EDSS scores were compared, it was found
that EDSS scores were statistically significantly
higher in the group that started OCR treatment
before the pandemic (p<0.0001) (Figure 1). There
was no difference for MS type among the groups.
Although it was not statistically significant, we

terms of MS type, EDSS scores, dura-

tion of OCR treatment, vaccination sta- 80
tus. Patients who had COVID-19 were 70
asked about COVID-19 severity. 60
Ethics committee approval was |c
obtained. Each patient gave informed g‘ i
consent before answering the question- |2
naire. & 20
20
STATISTICAL ANALYSES 10
0
Numerical data were presented as

m0-4
>4

Before the pandemic During the pandemic

mean + SD (minimum-maximum) and
categorical variables in n (%).

Figure 1. Distribution of EDSS score of patients
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got infected with COVID-19, and
22.5+14.9 months in the group of who
had not get infected. No correlation
was found between the duration of
OCR treatment and COVID-19 infec-

ERRMS | tion (p=0.940). However, it was found
spvs | that patients with severe COVID-19
- symptoms requiring intensive care

were receiving OCR treatment for a
statistically significantly longer period
(p=0.009). Table 2 shows the charac-
teristics of the groups infected and not
infected with COVID-19.

Figure 2. MS types of the cohort

Eighteen patients were not vaccinat-
ed and 143 patients were vaccinated
with at least two doses of inactivated

45

40

Patients, n
= N N w w
wv o wv o (92}

=
o

(%)

Treatment interruption

B OCR started before the
pandemic

OCR started during the
pandemic

vaccine (Sinovac) or mRNA vaccine
(BioNTech). COVID-19 infection was
higher in the unvaccinated group, but
it was not statistically significant
(p=0.066). In our cohort two patients
had been lost due to COVID-19 infec-
tion. EDSS score of both patients was
>4 and they were vaccinated. The age
of the patients were 59 and 44 years.
One of the patients had hypertension;
the other patient did not have comorbid
disease. The second patient had used
immunosuppressive treatment before
OCR therapy and the duration of OCR
therapy were 39 and 45 months, res-
pectively.

Discussion

Figure 3. Treatment interruptions among the patients before the pan-

demic vs. during the pandemic

tended to start more OCR treatment in the RRMS
group during the pandemic (Figure 2).

One of the questions in our survey was whether
patients were receiving OCR therapy regularly. It
was observed that the patients who started OCR
treatment before the pandemic period had signifi-
cantly more disruptions than which started during
the pandemic (p<0.0001) (Figure 3).

34 of 161 patients had been infected with
COVID-19 in our cohort. There was no significant
difference among the groups who had and had not
been infected with COVID-19 in terms of MS type,
EDSS score and previous use of immunosuppres-
sive therapy. Duration of OCR therapy was
22.3+13.3 months in the group of pwMS who had

Since Multiple Sclerosis especially

affects active, young adults and the
treatment options include immunosuppressive
drugs, developments related to COVID-19 are fol-
lowed with curiosity and meticulousness by neurol-
ogists. Increasing number of studies had showed
that the course of the COVID-19 disease in pwMS
is similar to normal population with similar age and
comorbidities, and there is no increase in the risk of
developing the disease with effective preventive
approaches®’.

Although data are contradictory, COVID-19
infection can be a trigger for MS attacks'. Also,
Garjani et al. reported that COVID-19 can worsen
existing symptoms'* . Both situations can result in
increased EDSS score. Just before this report
Etemadifar et al. suggested that COVID-19 infec-
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Table 2. Comparison of patients with and without COVID-19 infection

in patients with low EDSS scores

rather than progressive patients's. Our

Covid-19 (+) Covid-19 (-) Pvalue | ¢linical practice also supports this data.

(n=34) (n=127) Roche - Genentech clinical

Duration of OCR research, post-marketing data and the
therapy, months OPTUM database provided that
(mean = SD) 22.3 = 13.3 22.5 £ 149 0.940 COVID-19 in pwMS treated with OCR
MS type, n 0.059 was mild to moderate in most patients
EE;\\AAS 13 28 that would not require hqspitali;ation?
PPMS 9 31 These data are'compatlble with the
EDSS Score, n 0.656 general populatlop’s and COVID-19
0-4 14 47 MS data. Mortality rates for pwMS
>4 20 30 treated with OCR are within similar
Previous ranges as the general population and
immunosuppressive other MS cohorts, and in our study
treatment, n 15/34 47/127 0.449 mortality rate was similar among the

tion is not associated with MS relapses!'. Pre-
vention of COVID-19 infection is the primary goal,
but effective treatment is also very important in
case of infection. As a precaution against catching
infection, there is no other option than social dis-
tance, hygiene rules and vaccination. The fact is
that anti-CD20 therapies cause lower humoral
immune response against vaccination, and recent
reports show that anti-CD20 therapies are associat-
ed with severe COVID-19 infection'* !*. There is no
guideline for anti-CD20 therapies during the pan-
demic. Experience of MS experts and patient selec-
tion may influence initiation of OCR therapy and
following the patients who receive OCR therapy.
So, we would like to share our OCR therapy expe-
rience comparing before the pandemic and during
the pandemic period.

It is known that higher EDSS score is associated
with poor outcomes for COVID-19 infection* ' 13,
Some papers emphasize that there was no correla-
tion between COVID-19 related mortality and
DMTs in pwMS®. However, recent studies have
shown that anti-CD20 therapies may be associated
with severe COVID-19 infection and especially rit-
uximab is associated with mechanic ventilation
needs* *. Our tendency to initiate OCR therapy in
patients with lower EDSS scores during the pan-
demic compared to the pre-pandemic period is also
related to this data. In addition to this, duration of
MS was higher in the before-pandemic group in our
cohort. In the first years of OCR therapy, active
progressive patients were treated even though their
EDSS scores were high and the disease duration
was longer. Later, it has been reported in post-mar-
keting studies that OCR treatment is more effective

patients to whom we sent the question-
naire (n: 2/247). In our study there was
no correlation between the duration of
OCR treatment and COVID-19 infection, but
patients who had required intensive care were using
OCR for longer. This data is compatible with the
literature, so while the limited number of cases is a
limitation for the study, we can say that OCR treat-
ment, especially long-term use, is associated with
severe COVID-19 infection. Two patients in our
cohort died due to COVID-19 infection. Based on
our observations, the following comment can be
made: Only two patients had mortal course, it might
be related to the younger age of our patient group
and to less comorbid diseases. On the other hand,
deceased individuals had higher EDSS score so it
was compatible with the literature.

We found that patients who started OCR therapy
before pandemic had more interruptions for OCR
doses. This can be explained by the fact that the
patients in this group had higher EDSS scores and
experienced transfer problems to the hospital. On
the other hand, at the beginning of the pandemic,
strict restrictions caused some troubles. After the
organizations were arranged, infusions were started
for the patients who deserved OCR treatment.
Additionally, until the vaccine was developed,
treatments were delayed for some patients who
started OCR before the pandemic and had risk fac-
tors. For these reasons, it can be predicted that there
will be fewer disruptions in the treatment of
patients in the group in which OCR was started
after the pandemic.

In a study on delaying OCR doses due to
COVID-19, it was reported that none of the 33
patients whose treatment was delayed had a relapse.
In our study, no recurrence was seen in patients
whose treatment was delayed. This may suggest
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that ocrelizumab is protective for longer than 6
months!’.

In a multicenter study comparing patients who
underwent extended interval dosing (EID) and stan-
dard interval dosing (SID), no recurrence was
observed in either group. No statistically significant
difference was found in SID and EID groups when
comparing three-month confirmed progression of
disability. With these results, it is thought that EID
may be a treatment strategy for anti-CD20 treat-
ments in disaster situations such as pandemics. In
our study, there was not observed different clinical
and radiological course in patients whose treatment
was delayed compared to those who received treat-
ment within the standard practice!'®.

LIMITATIONS

There was no control group that we would compare
with patients receiving OCR treatment. Because of
the small number of patients who were infected
with COVID-19, it was difficult to comment on
mortality. We sent the questionnaire to 247 patients
via mobile phone, 161 patients answered. This is
another limitation for this study.

Conclusion

Identification of risk factors can improve the treat-
ment of pwMS and COVID-19 by alerting clini-
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