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Dear Sirs,

Cladribine is a purine nucleoside analog that inhibits DNA 
synthesis and repair in highly dividing cells inducing B- and 
T-cell apoptosis [1]. Through a selective but transient deple-
tion of these lymphocyte subsets [1, 5], cladribine signifi-
cantly reduces disease activity and disability progression in 
relapsing–remitting multiple sclerosis (RRMS) patients [2–4].

The SARS-CoV-2 pandemic has raised several concerns 
regarding the use of immunosuppressants in RRMS patients 
[6], since they are vulnerable to infections due to their disa-
bility and the use of drugs acting specifically on the immune 
system [7].

However, the influence of cladribine on the risk of 
developing COVID-19 disease is still unclear. Only two 
case series with three RRMS patients reported no or mild 
COVID-19 disease [8] or moderate pneumonia [9].

Here, we evaluated the prevalence and clinical features 
of COVID-19 disease among RRMS patients treated with 
cladribine in our center in Lombardy, Italy. From the whole 
MS population of our center, those treated with cladribine 
(Table 1) were asked if they had developed manifestations 
suggestive of COVID-19 disease up to August 25th 2020. 
Detailed demographic, clinical, and laboratoristic character-
istics were collected.

Case report

Since the pandemic start, 2/56 (3.6%) RRMS treated with 
cladribine complained a symptomatology suggestive of 
COVID-19 disease.

The first RRMS patient is a 30-year-old male, with a short 
disease duration (1.4 years), mild disability (Expanded Disa-
bility Status Scale [EDSS] score = 1.5), and no comorbidities 
(Table 2). He started cladribine on January 10th 2020. One 
week later, he developed fever (< 37.5°), ageusia, cough, 
fatigue, sputum production, sore throat, nasal congestion, 
shortness of breath without desaturation, and conjunctivitis. 
Serology for SARS-CoV-2 was negative in May 2020. Blood 
examinations performed before and after COVID-19 disease 
were within normal limits, except for a mild lymphopenia 
(0.9*10^9/liter) after cladribine administration.

The second RRMS patient is a 40-year-old female 
with a disease duration of 13.4 years, moderate disability 
(EDSS = 3.5), and no comorbidities (Table 2). She started 
cladribine on February 13th 2020 and underwent the second 
week of the first treatment course from March 5th 2020. 
On March 30th, she developed fever (< 37.8°), anosmia, 
ageusia, cough, fatigue, and bone/joint pain. Serology for 
SARS-CoV-2 performed in May 2020 was positive. Blood 
examinations both before and after COVID-19 disease were 
normal.

Both patients stayed at home, were telephone-monitored 
by their neurologists, and fully recovered within 2 weeks. 
Unfortunately, both patients did not perform nasal swabs 
during the symptomatic phase of COVID-19 disease.

Discussion

In line with recent reports [8–11], only a minority of RRMS 
patients receiving cladribine (2/56, 3.6%) developed a mild 
and self-limiting COVID-19 disease. This prevalence was 
similar to that of the whole MS population of our center 

 *	 Massimo Filippi 
	 filippi.massimo@hsr.it

1	 Neuroimaging Research Unit, Institute of Experimental 
Neurology, Division of Neuroscience, IRCCS San Raffaele 
Scientific Institute, Milan, Italy

2	 Neurology Unit, IRCCS San Rafaele ScientiicInstitute, 
Milan, Italy

3	 Neurorehabilitation Unit, IRCCS San Raffaele Scientific 
Institute, Milan, Italy

4	 Neurophysiology Unit, IRCCS San Raffaele Scientific 
Institute, Milan, Italy

5	 Vita-Salute San Raffaele University, Milan, Italy

http://orcid.org/0000-0002-5485-0479
http://crossmark.crossref.org/dialog/?doi=10.1007/s00415-020-10309-4&domain=pdf


2698	 Journal of Neurology (2021) 268:2697–2699

1 3

(84/2950, 2.8%). Of note, at August 25th 2020, nasal/phar-
yngeal swabs have been found positive in 0.98% of the Lom-
bardy population.

Although cladribine treatment is associated with periph-
eral lymphocyte depletion [5], our findings are consistent 
with data from randomized-controlled trials [12], showing 
that infections with cladribine are infrequent and, typically, 
self-limiting.

It is noteworthy that, in our cohort, COVID-19 dis-
ease occurred only in two RRMS patients close to 
treatment course and the possible nadir of selective 

immunosuppression. Accordingly, cladribine treatment 
could be safe during the COVID-19 pandemic. However, 
some precautions are needed during the first weeks after 
cladribine administration, when the risk of SARS-COV-2 
infection could be higher due to transient immunosuppres-
sion. Further studies are necessary to evaluate whether clad-
ribine could also prevent the cytokine storm associated with 
the most severe manifestations of COVID-19 disease [13].

In conclusion, young RRMS patients treated with clad-
ribine, without comorbidities and with transitory systemic 
immunosuppression, are likely to show a risk of COVID-19 
infection and complications that are similar to the general 
population.

Table 1   Main demographic and clinical characteristics of RRMS 
patients treated with cladribine in our center

*at the last available follow-up (August 25th 2020)
EDSS Expanded Disability Status Scale; IQR interquartile range; 
RRMS relapsing–remitting multiple sclerosis; SD standard deviation

Variable Cladribine-treated RRMS 
patients in our center 
(n = 56)

Male/female (%) 17 (30%)/39 (70%)
Mean age (SD) [years] 33.8 (8.1)
Median disease duration (IQR) [years] 5.2 (2.1–11.1)
Median EDSS (IQR) 1.5 (1.0–2.0)
Median treatment duration* (IQR) 

[months]
15.8 (12.9–20.5)

Table 2   Main demographic, clinical, and laboratoristic findings of RRMS patients treated with cladribine and developing COVID-19 disease

EDSS Expanded Disability Status Scale; FU follow-up; L liter; N.A. not available; RRMS relapsing–remitting multiple sclerosis

Variable Case #1 Case #2

Sex Male Female
Age [years] 30.5 40.0
Disease duration [years] 1.4 13.4
EDSS 1.5 3.5
Comorbidities No No
Treatment duration [months] At COVID-19 onset At the last FU  

(Aug 25th 
2020)

At COVID-19 onset At the last FU (Aug 25th 2020)

0.2 7.6 1.5 6.8
Blood exams Before COVID-19 

(Dec 21st 2019)
After COVID-

19 (Jan  
31st 2020)

Before COVID-19 (Mar 
3rd 2020)

After COVID-19 (Apr 20th 2020)

Leukocytes (*10^9/L) 6.27 7.80 10.10 8.40
Neutrophils (*10^9/L) 2.81 5.90 7.10 5.00
Lymphocytes (*10^9/L) 1.96 0.90 2.10 1.80
CD3 + (%) N.A 65.8% N.A N.A
CD3 + /CD4 + (%) N.A 42.8% N.A N.A
CD3 + /CD8 + (%) N.A 20.5% N.A N.A
CD20 + (%) N.A 11.4% N.A N.A
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