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L E T T E R  T O  T H E  E D I T O R

Is COVID- 19 severity associated with reduction in 
T lymphocytes in anti- CD20- treated people with Multiple 
Sclerosis or Neuromyelitis Optica Spectrum Disorder?

Corona Virus Disease (COVID)- 19 has a more severe course in peo-
ple treated with anti- CD20 therapies.1 In addition to depletion of 
B cells with reduced antibody responses,2,3 a decrease in CD3+ T 
lymphocytes, especially CD8+ cytotoxic T cells,4 by anti- CD20 drugs 
may be causative as particularly CD8+ T cell responses are discussed 
to be associated with COVID- 19 severity.2 The aim of our letter 
was to investigate whether T cell counts (CD3+, CD4+, or CD8+) are 
different in anti- CD20- treated patients (Ocrevus®, Roche 10/14; 
MabThera®, Roche 4/14) with severe (hospitalized, n = 7) or mild 
(outpatient managed, n = 7) COVID- 19 course.

In total, 14 patients with multiple sclerosis (MS, 11/14) or neu-
romyelitis optica spectrum disorder (NMOSD 3/14) receiving 
anti- CD20 drugs, who had a severe acute respiratory syndrome coro-
navirus type 2 (SARS- CoV2) infection while on anti- CD20 treatment, 
were identified by medical chart review (Cantonal Hospital Lucerne: 
5/14, ethic vote: 2020– 00044; University Hospital Bern 9/14, NI 
registry ethic vote: 2017– 01369, last amendment August 2020). 
COVID- 19 was diagnosed by polymerase chain reaction (PCR) test 
between March 2020 and July 2021 in all cases.

Patients were, in majority, female (9/14), 45.5 years old (median, 
25th– 75th percentile (25th– 75th) 28.8– 52.3, n = 14), and had an 
expanded disability status scale (EDSS) score of 2.0 (median, 25th– 
75th 0– 3.55, n = 14). Time between last infusion and COVID- 19 
infection was 4.4 months (median, 25th– 75th 1.8– 5.7, n = 14). All 
but one anti- CD20- treated patients with COVID- 19 were not vacci-
nated prior COVID- 19. The single patient vaccinated 2 months prior 
infection (Spikevax®, Moderna) was treated with Ocrevus® and 
managed on an outpatient basis. Further cohort characteristics are 
displayed in the figure. Out of 14, 7 patients were hospitalized due to 
COVID- 19 (4/7 MS, 3/7 NMOSD) of whom 2/7 were treated in the 
intensive care unit and 1/2 required artificial ventilation. All patients 
recovered without sequelae.

Diagnosis (MS vs NMOSD), age, sex, anti- CD20 drug used, last 
administered anti- CD20 dose (milligram), EDSS, time since last infu-
sion (months), and overall treatment duration (years) did not differ 
between hospitalized and non- hospitalized patients (Mann– Whitney 
or Fisher's exact test, all p > 0.05). Fluorescence- activated cell 

sorting (FACS) analysis was performed 4.0 months prior COVID- 19 
(median, 25th– 75th 1.4– 6.4). B cell populations were depleted in 
11/14, and the remaining three patients had a B cell count of 1/µl, 2/
µl, or 55/µl, respectively. Median number of T cell (CD3+, CD8+, and 
CD4+) counts is displayed in the figure without differences between 
hospitalized and outpatient managed COVID- 19 cases (Figure 1).

Our small case series did not demonstrate differences in T lym-
phocyte populations between hospitalized and non- hospitalized 
patients with COVID- 19 during anti- CD20 treatment. Concerning 
previous studies, a database research run until July 31, 2020, 
identified 51 COVID- 19 cases out of 4000 patients included in 
ongoing Roche/Genentech clinical trials. Despite the majority of 
patients (35/51) having a mild- to- moderate disease course, 16/51 
were hospitalized, 10/51 had a severe disease course, and 3/51 
died.5 Despite small patient numbers, 3/51 exceeds the worldwide 
COVID- 19 fatality rates (1.5%6; MS specific 3.3% (95%- confidence 
interval (95%CI), 2.5%– 4.3%7). Increased COVID- 19 severity was 
also demonstrated by an analysis of a more homogenous cohort 
of MS patients treated in France and Italy8 demonstrating an odds 
ratio (OR) of 2.05 (95%CI 1.39– 3.02). In contrast to the previous 
article, the highest grade of severity was not only restricted to 
death but also included hospitalization in an intensive care unit 
(ICU), which might be prone to bias concerning physicians having 
a lower threshold for an ICU hospitalization in ocrelizumab- treated 
MS patients. Nevertheless, a study of our group, focusing on pa-
tients with any autoimmune disease treated with anti- CD20 med-
ications and being listed in the FDA Adverse Event Reporting 
System, confirmed a higher risk of death due to COVID- 19 in anti- 
CD20- treated patients (OR 4.5 95%CI 2.6– 7.9) even after adjust-
ment for the local dynamics of the pandemic and the performance 
of the national health care system.1 However, despite the known 
patient- related risk factors such as age and ambulatory disability,7 
anti- CD20 treatment- related risk factors such as reduction in T cell 
counts are still unknown justifying our small case series and hope-
fully stimulating further research in this field. One reason for neg-
ative results of our case series might be that the overall severity of 
COVID- 19 was still relatively moderate without any death related 
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to COVID- 19. The main limitation of our article is the small sample 
size, which might be too small to detect statistical differences. We, 
therefore, view our data as hypothesis- generating and ask other re-
searchers to share their anonymized data with our research group 
(contact for data sharing with us or requesting our data via corre-
sponding authors) in order to overcome this limitation.
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F I G U R E  1  Table presenting the cohort characteristics and violin plots demonstrating the distribution of CD3+, CD8+, and CD4+ 
lymphocytes between outpatient managed (bronze) and hospitalized (gray) patients with COVID- 19 while on anti- CD20 treatment. Violin 
plots display median, 25th and 75th quartiles and minimum/maximum. Mann– Whitney test demonstrated no significant differences with 
p- values as follows: CD3+ p = 0.90, CD4+ p = 0.90, CD8+ p = 0.90, and CD19+ p = 0.73 (CD19+ not displayed as violin plot). The figure was 
created with GraphPad Prism Version 8.0.1. Abbreviations: COVID- 19, Corona Virus Disease- 19, EDSS, Expanded Disability Status Scale, 
FACS, fluorescence- activated cell sorting, ICU, intensive care unit, MS, multiple sclerosis, NMOSD, neuromyelitis optica spectrum disorder, 
PPMS, primary progressive MS, RMS, relapsing MS
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