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B-cell depleting therapy is a mainstay to treat 
autoimmune rheumatic diseases character-
ised by autoantibody production. While B cells 
depletion effectively turns down autoimmune 
inflammation, it also hampers the development 
of protective immunity after infections and 
vaccination. The latter has become of partic-
ular concern, as treatment with anti-CD20 anti-
body rituximab is associated with more severe 
courses of COVID-191 and abolished or severely 
impaired humoral responses to SARS-CoV-2 
vaccination.2

While newly initiated B-cell depletion is 
usually preceded by SARS-CoV-2 vaccination, 
several situations leave patients without protec-
tive immunity during treatment. These include 
(1) pre-existing B-cell depletion before vacci-
nation was available, (2) vaccination refusal 
and (3) loss of vaccination response during 
treatment. In addition, B-cell depletion is often 
long-lasting and needs to be repeated to prevent 
potentially life-threatening flares. Therefore, 
strategies need to be developed providing anti-
SARS-CoV-2 immunity in such patients. Several 
neutralising monoclonal antibodies (mAbs) 
against spike S1 protein of SARS-CoV-2 have 
been developed. Casirivimab and imdevimab 
are two recombinant IgG1 mAbs that bind the 
receptor-binding domain of the SARS-CoV-2 
spike protein and prevent its binding to the 
angiotensin-converting enzyme 2 at low concen-
trations (31pM). Use of casirivimab/imdevimab 
combination has been shown to reduce hospital-
isations and deaths from COVID-19.3

We analysed 22 patients with autoimmune 
rheumatic diseases who received pre-exposure 
prophylaxis (PrEP) with a single subcuta-
neous injection of casirivimab/imdevimab 
(600 mg/600 mg) in December 2021 due to 

lack of anti-SARS-CoV-2 IgG at least 21 days after 
three SARS-CoV-2 vaccinations. Patients’ char-
acteristics are shown in figure  1. We obtained 
92 serum and 75 saliva samples at 4 consecutive 
timepoints. Serum and salivary anti-SARS-CoV-2 
Spike IgG were quantified by ELISA (Euro-
immun, Lübeck, Germany) at baseline and 1, 14 
and 30 days after administration. IgG levels are 
given as antibody ratios by dividing the optical 
density of the sample by that of the calibrator. 
Serum anti-SARS-CoV-2 IgG, which were absent 
at baseline (mean ratio±SD 0.2±0.1; cut-off for 
positive>1.1), reached maximal concentrations 
on day 1 (8.4±0.8) after administration and 
remained stable on day 14 (7.5±1.3) and 30 
(8.6±0.8). Anti-SARS-CoV-2 IgG serum levels 
30 days after PrEP were significantly lower 
(p<0.001) than after vaccination of healthy indi-
viduals (11.1±1.4) or after infection and vaccina-
tion (12.4±0.9). Furthermore, anti-SARS-CoV-2 
IgG were also found in saliva on day 1 (1.2±0.7), 
with further increases on day 14 (2.8±1.4) and 
30 (3.9±2.2). Salivary anti-SARS-CoV-2 IgG at 
day 30 were significantly higher (p<0.05) than in 
vaccinated (1.4±1.4) or infected and vaccinated 
controls (1.9±1.7). No side effects were reported. 
Five patients (19.2%) had a close contact with a 
person infected with SARS-CoV-2, after which 
all but one remained PCR negative. The fifth 
patient turned PCR positive and developed mild 
fever and cough.

These data show that PrEP with casirivimab/
imdevimab is safe and provides a fast induc-
tion of anti-SARS-CoV-2 humoral immunity 
in B-cell depleted patients failing previous 
vaccination. Furthermore, substantial levels of 
casirivimab/imdevimab were found in saliva, 
exceeding the levels of anti-SARS-CoV-2-specific 
IgG observed in healthy controls after infection 
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or vaccination4. Thus, mAbs also seem to offer mucosal 
protection from SARS-CoV-2, comparable to active immu-
nisation. This approach provides a proof of concept for the 
utility of anti-SARS-CoV-2 PrEP in autoimmune rheumatic 
disease, that is, to protect vulnerable patients against severe 
COVID-19.

Notably, these data were obtained during the wave of the 
SARS-CoV-2 Delta variant in Germany, for which casiriv-
imab/imdevimab is highly effective. For the Omicron vari-
ants casirivimab and imdevimab are less effective, although 
imdevimab retained some in vitro efficacy against the 
BA.2 subvariant.5 Recently, the long-acting tixagevimab/
cilgavimab has been approved as PrEP for all Omicron 
variants.6 Whether tixagevimab/cilgavimab reaches similar 
serum and saliva concentrations in B-cell depleted patients 
with autoimmune rheumatic diseases remains to be 
determined.
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Figure 1  Box and whiskers (top) and spaghetti plots 
(bottom) of the levels of serum (A,C) and salivary (B,D) anti-
SARS-CoV-2 spike IgG antibodies before and after 1 day, 14 
dayS and 30 days from casirivimab/imdevimab treatment. 
Serum and salivary anti-SARS-CoV-2 spike IgG antibody 
concentrations in healthy controls after SARS-CoV-2 
vaccination (HC Vacc.), and after SARS-CoV-2 infection 
and vaccination (HC Inf.+Vacc.) are shown for comparison. 
Healthy controls were recruited from the general population 
and from healthcare workers. The number of subjects 
analysed for each timepoint is indicated in the figure. The 
dashed horizontal line represents cut-off values of 1.1 (anti-
SARS-CoV-2 IgG negative/positive). *=p <0.0001 compared 
with day 0. –=p <0.0001 (A) and p<0.05 (B) compared 
with day 30 after pre-exposure prophylaxis. Baseline 
demographic and clinical characteristics of the patients 
and of the controls are reported in (E). ANCA, antineutrophil 
cytoplasmic antibodies; HC, healthy controls; mAb, 
monoclonal antibodies; RTX, rituximab.
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