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LETTER

Epidemiology

Mild COVID-19 despite inadequate
antibody response after repeated
vaccinations in rheumatic disease
patients with rituximab-induced B cell
depletion: a case series

Alexander ten Hagen

Gerd R Burmester @0, Robert Biesen

B cell depletion by medications such as
rituximab (RTX) is an indispensable ther-
apeutic approach in many autoimmune
and oncological indications. Unfortunately,
RTX treatment has put patients at higher
risk of COVID-19-related hospital admission
and death.! Moreover, RTX treatment and
low B cell counts are associated with inade-
quate antibody responses, even after a third
vaccination.” T cell responses seem largely
intact,’ but the impact on clinical protection
remains unclear. Given the current predomi-
nance of SARS-CoV-2 Omicron sublineages, a
reduced neutralisation capacity of antibodies
must also be considered. However, this may
be mitigated by booster vaccinations, and T
cell immunity is largely preserved across vari-
ants.” Overall, Omicron is associated with
milder courses of disease.” Open questions
remain regarding immunogenicity and clin-
ical outcomes of COVID-19 in RTX patients,
especially after repeated vaccinations and in
times of the Omicron variant.

In this letter, we present a case series
of all 7 patients out of an initial 49 RTX-
treated patients with at least two visits in our
VACCIMMUN Study who were diagnosed
with SARS-CoV-2 infection until June 2022.
The patients had received their last RTX infu-
sion 6-13 months before infection but all still
had very low or no measurable B cells shortly
before infection. All patients had three vacci-
nations with 30 pg BNT162b2 and six patients
had additional fourth or even fifth vaccina-
tions with 100 pg mRNA-1273 before infec-
tion (table 1). Immunogenicity was measured
by assessment of anti-S and anti-RBD anti-
bodies (SeraSpot by Seramun) as well as a
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pseudoneutralisation test against wild type
SARS-CoV-2 (cPass by GenScript) and showed
very low or no antibodies and negative neutral-
isation results in all patients shortly before
infection. T cell responses were measured by
interferon-gamma release assay (Quan-T-Cell
by Euroimmun) in four patients before infec-
tion. Two had positive results and two were not
interpretable because they lacked adequate
reaction to mitogen controls. The corona-
virus variant was sequenced as Omicron in
patient 2 and Omicron was predominant for
patients 3-7 at the time of infection. None of
the patients received therapeutic anti-SARS-
CoV-2 antibodies due to patient preference
or unavailability. In addition to RTX treat-
ment, most patients had concomitant risk
factors, such as adipositas or advanced age.
Nonetheless, all patients developed mild
ambulatory COVID-19 with scores from 1 to
2 out of 10 according to the WHO clinical
progression scale.® Headache and common
cold symptoms including fever were the most
frequent symptoms. None of the patients
required additional oxygen or hospital admis-
sion. Outcome was good in all cases, yet two
patients reported ongoing sequelae (decrease
in taste and smell, occasional headache and
limb pain) after 3months. After infection,
five out of six measured patients showed T
cell responses. The patient without a T cell
response had a low mitogen positive control
but showed a very good antibody response.
This case series demonstrates that mild
COVID-19 may not be uncommon after
repeated vaccinations against SARS-CoV-2
even in patients with very low peripheral B
cells without an adequate antibody response.
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Calabrese et al previously reported a 39% hospitalisation
rate and a positive effect of therapeutic antibodies in B
cell depleted patients after basic immunisation and in
times of the original virus variant." Omicron prevalence,
longer time since the last RTX infusion and T cell activa-
tion after repeated vaccinations may have contributed to
the fact that none of the patients in our cohort required
hospitalisation. The infection triggered increased T cell
or B cell responses in all symptomatic patients, which
underlines that immunogenicity is possible despite very
low B cells. In patients for whom RTX treatment remains
indispensable, we advocate repeated vaccinations despite
low B cells, testing of immunogenicity and consideration
of early antiviral treatments or prophylaxis, especially in
persistent non-responders.
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