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ARTICLE INFO ABSTRACT

Key words: Background: We previously summarized outcomes for 46 cladribine tablets (CladT)-treated patients with mul-
Cladribine tablets tiple sclerosis (MS) and confirmed or suspected COVID-19, as reported to the Merck KGaA Global Patient Safety
COVID-19

Database. This report updates on these findings, to 15 January 2021, for a total of 272 reported cases of COVID-
19 among CladT recipients.

Methods: Case definitions: confirmed (COVID-19 diagnostic test was positive); suspected (no confirmatory test
performed/reported). Cases fulfilling the criteria of hospitalized, medically significant, or fatal were designated
as serious and outcomes were classified per usual pharmacovigilance practice.

Results: The evaluable cohort comprised 261 patients (confirmed COVID-19, n=160; suspected, n=101); an
additional 11 patients had symptoms compatible with COVID-19 but were not evaluated further given their
negative diagnostic tests. Median time to onset of COVID-19 from the most recent preceding CladT treatment
course was 162 days (n=139). Outcomes were: recovered/recovering, n=133 (51%); not recovered/not resolved,
n=19 (7%); died, n=1 (0.4%); and not reported/missing/pending, n=108 (41%). Of the total cohort, 40 (15%)
experienced serious COVID-19.

Conclusion: Our results suggest that CladT-treated patients with MS are generally not at greater risk of serious
disease and/or a severe outcome with COVID-19 compared with the general population and other patients with
MS who acquired COVID-19.

Multiple sclerosis

The COVID-19 pandemic continues to cause unprecedented disrup-
tion to normal social and economic life, with 113.4 million cases re-
ported worldwide and over 2.5 million deaths (as of 28 February 2021;
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
/situation-reports/). For patients with multiple sclerosis (MS), the
pandemic has been of particular concern because of the co-morbidities
of this disease as well as the disease-modifying therapies (DMTs) used
in its management. Against this background, advice on COVID-19 for
patients with MS has been issued by the likes of the MS International
Federation  (http://www.emsp.org/news-messages/coronavirus-dise
ase-covid-19-and-multiple-sclerosis/) and others, including guidance
on continued use of DMTs during the pandemic and the need to discuss
specific risks with their MS healthcare provider (https://ms-coalition.or
g/guidance-for-the-use-of-disease-modifying-therapies-during-the-co
vid-19-pandemic/).

The fast-evolving nature of the pandemic has been accompanied by

numerous case reports of patients with MS who acquired COVID-19
while on treatment with DMTs (Sormani et al., 2021), including cla-
dribine tablets (Celius, 2020; Dersch et al. 2020). Indeed, we previously
published a summary of real-world outcomes for 46 cladribine
tablets-treated patients with MS and confirmed or suspected COVID-19
(as of 29 June 2020) (Jack et al., 2020). Here, we report an update on
our original findings.

In the current analysis, also conducted on data extracted from the
Merck KGaA Global Patient Safety Database, COVID-19 cases were
defined as confirmed if a diagnostic test was reported as positive, while
cases were described as suspected if no confirmatory test was performed
or reported. Cases fulfilling the criteria of hospitalized, considered to be
medically significant, or fatal were designated as serious, while out-
comes were classified as recovered/recovering, not recovered, or not
reported/missing/pending in accordance with usual pharmacovigilance
practice.
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261 COVID-19 cases?

160 confirmed cases
Gender: 1179, 374, 6 unknown

101 suspected cases
Gender: 659, 207, 16 unknown

29 cases considered serious,
because:
Medically significant, n=9
Hospitalization, n=20

131 non-serious cases

11 cases considered serious,
because:
Medically significant, n=5
Hospitalization, n=5
Fatal, n=1

90 non-serious cases

Outcomes for
non-fatal cases

Recovered, n=16
Recovering, n=8
Not recovered, n=2
Not reported, n=3
No patient required
mechanical ventilation

Recovered, n=49
Recovering, n=24
Not recovered, n=7
Not resolved, n=4
Not reported, n=45
Pending, n=2

Recovered, n=2
Recovering, n=3
Not reported, n=4
Pending, n=1
No patient required
mechanical ventilation

Recovered, n=22
Recovering, n=9
Not recovered, n=1
Not resolved, n=5
Not reported, n=45
Pending, n=8

Fig. 1. Overview of COVID-19 cases and outcomes in patients treated with cladribine tablets, to 15 January 2021.

Table 1

Demographics and patient characteristics for suspected or confirmed COVID-19

cases (to 15 January 2021).

All patients (n=261)"

Median age, years (range) 41 (18-73)
Aged >60 years, n (%) 15 (5.7)
Not reported, n (%) 51 (19.5)

Sex, n (%)

Male 57 (21.8)
Female 182 (69.7)
Not reported 22 (8.4)

Confirmed COVID-19, n (%) 160 (61.3)

Asymptomatic, n (%) 21 (8.0)

Median time to COVID-19 from most recent treatment course, 162 (0-643);
days (range) n=139

Most recent course of cladribine tablets treatment before
COVID-19, n (%)

Year 1 87 (33.3)
Year 2 32 (12.3)
Unknown or not reported 142 (54.4)

Serious COVID-19 cases (n=40)

Median age, years (range) 47 (24-73)
Aged >60 years, n (%) 7 (17.5)
Not reported, n (%) 1(2.5)

Sex, n (%)

Male 9 (22.5)
Female 31 (77.5)

Confirmed COVID-19, n (%) 29 (72.5)

Median time to COVID-19 from most recent treatment course, 162 (4-643);
days (range) n=31

Most recent course of cladribine tablets treatment before
COVID-19, n (%)

Year 1 19 (47.5)
Year 2 3(7.5)
Unknown or not reported 18 (45.0)

Table 2
Summary of outcomes (to 15 January 2021), including outcomes according to
age”.
All patients Total Aged<60 years Aged>60 years
(n=261) (n=195) (n=15)
Recovered/recovering, n 133 (51.0) 109 (55.9) 5(33.3)
(%)
Not recovered/not 19 (7.3) 15(7.7) 2(13.3)
resolved, n (%)
Died, n (%) 1(0.4) 0 1(6.7)
Not reported/missing/ 108 (41.4) 71 (36.4) 7 (46.7)
pending, n (%)
Serious COVID-19 cases Total Aged<60 years Aged>60 years
(n=40) (n=32) (n=7)
Recovered/recovering, n 29 (72.5) 25 (78.1) 3 (42.9)
(%)
Not recovered/not 2 (5.0) 2(6.3) 0
resolved, n (%)
Died, n (%) 1(2.5) 0 1(14.3)
Not reported/missing/ 8 (20.0) 5 (15.6) 3(42.9)

pending, n (%)

# Age not known for 51 patients, including 1 patient in the serious COVID-19

subgroup.

@ An additional 11 patients had symptoms compatible with COVID-19 but
were not evaluated further given negative PCR tests.

Since our initial report, the pharmacovigilance database now in-
cludes 272 patients with confirmed or suspected COVID-19 (as of 15
January 2021). Of the 272 patients, 11 had symptoms compatible with
COVID-19 but were not evaluated further because they had negative
PCR tests. The evaluable cohort therefore comprised 261 patients
(confirmed COVID-19, n=160; suspected, n=101 [Fig. 1]), who were
predominantly female (182/261, 70%) with a median age of 41 years. A

small proportion of patients was aged >60 years, with a higher pro-
portion of those with serious COVID-19 aged >60 years (Table 1).
Excluding the minor proportion of patients who were asymptomatic,
typically having had close contact with a COVID-19-positive individual
(21/261, 8%), the majority had mild to moderate respiratory symptoms.
Among 160 confirmed cases, 29 were classified as serious due to hos-
pitalization (n=20) or because the reporting physician had noted
“medically significant” (n=9). Among the 101 suspected COVID-19
cases, 11 were classified as serious (hospitalization, n=5; “medically
significant”, n=5; fatal, n=1). Forty cases (15%) were therefore cate-
gorized as serious (Table 1). As per our earlier report (Jack et al., 2020),
we found no indication for relevant involvement of other organ systems
and no ischemic complications were reported. Several patients who
experienced COVID-19 onset shortly before commencing Year 2 of
treatment with cladribine tablets had treatment delayed until symptoms
resolved, but were successfully treated thereafter.

Outcomes are summarized in Fig. 1 and Table 2, including outcomes
according to arbitrary age categories (<60 years and >60 years). For all
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cases combined, 51% of patients (133/261) recovered or were recov-
ering from the disease at the time of the analysis; the corresponding
value was 72.5% (29/40) for patients categorized as having serious
COVID-19. Among the suspected COVID-19 cases one fatality was re-
ported, a patient who died in late 2020 having experienced pneumonia
and renal failure; the results of COVID-19 testing were not provided.
This case fatality rate of 0.4% for the total cohort compares favorably
with worldwide population findings (fatality rate of 2.2%, as of 28
February 2021; https://www.who.int/emergencies/diseases/novel-co
ronavirus-2019/situation-reports/). Moreover, the findings suggest
that cladribine tablets-treated patients who acquire COVID-19 are
generally not at greater risk of serious disease and/or a severe outcome,
including mortality, compared with pharmacovigilance sources for
other DMTs in patients with MS (Louapre et al., 2020; Sharifian-Dorche
et al., 2021; Sormani et al., 2021).

The time to onset of COVID-19 from the most recent preceding
treatment with cladribine tablets is of interest because of the reduction
in circulating lymphocyte counts that occurs following each annual
treatment course (at the beginning of Years 1 and 2). The total
lymphocyte nadir occurs in months 2-3 after the start of each annual
course, with lower lymphocyte counts usually observed in Year 2 of
treatment. Data on timing of COVID-19 onset with respect to start of the
most recent annual treatment course with cladribine tablets were
available for 139/261 patients (53%), and corresponded to a median of
162 days (i.e. approximately 5 months after the start of the preceding
course; range, 0-643 days). Among those with available data (n=119),
many patients had completed Year 1 of treatment only before COVID-19,
while a small proportion had completed Year 2. Findings for median
time to onset of COVID-19 among the cohort of serious patients were
similar to the total cohort, although a slightly higher proportion were in
their first year of treatment with cladribine tablets (Table 1). Very few
patients had total lymphocyte counts measured at or around the time of
COVID-19, and therefore it was not possible to determine if there was a
link between low lymphocyte counts and disease onset. However, the
median timing of onset of COVID-19 and the absence of a preponderance
towards patients in Year 2 of treatment does not suggest a direct link
between reduced lymphocyte counts associated with cladribine tablets
and the risk of COVID-19.

We examined the potential impact of treatment with cladribine
tablets on the ability of patients to mount an antibody response to the
SARS-CoV-2 virus. In our database, a serology test was reported for 17
patients treated with cladribine tablets and all had a positive result.
However, the details of the tests performed and their results were usu-
ally not specified. In several patients a positive serology result was found
approximately 2-3 months after the infection. Similar experience has
been reported by some (Preziosa et al., 2020) but not all authors (Gel-
ibter et al., 2021) concerning a serological response after acquiring
COVID-19 in patients treated with cladribine tablets. Further studies are
needed to evaluate the impact of cladribine tablets on antibody
response, not only in response to native infection but also COVID-19
vaccination.

There are some limitations concerning our analysis that should be
highlighted. First, the safety database reflects voluntary reporting of
pharmacovigilance data, and therefore data can be incomplete. Second,
we are aware that two case reports from our database have been inde-
pendently reported (Celius, 2020; Dersch et al. 2020). This potential for
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overlap — which exists for any pharmacovigilance database — should be
taken into account concerning the precise number of patients with MS
who have been affected by COVID-19 during treatment with cladribine
tablets. These limitations aside, our analysis reached similar conclusions
to those reported from international and national registries of COVID-19
among patients with MS (Louapre et al., 2020; Sormani, 2020).

In summary, our updated findings suggest that patients treated with
cladribine tablets for MS are generally not at greater risk of serious
disease and/or a severe outcome with COVID-19 compared with either
the general population or the population of MS patients.
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