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ABSTRACT

Background. Patients on B-cell-depleting agents may have a suboptimal response to vaccination, placing them at a
higher risk of contracting severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) or suffering from a more severe
prognosis. Indeed, available data on pre-exposure prophylaxis with tixagevimab/cilgavimab (Evusheld) in subjects with
glomerular diseases (GDs) who received rituximab are limited.
Methods. We conducted a prospective study analysing the safety and efficacy of tixagevimab/cilgavimab for
pre-exposure prophylaxis in patients with GDs who received rituximab in the previous 12 months. The rates of
symptomatic infections and hospitalizations were compared with those for patients with GD treated with rituximab
who refused to receive tixagevimab/cilgavimab.
Results. Tixagevimab/cilgavimab was administered to 22 patients (12 females, mean age 58.4 ± 19.6 years) with GD
diagnoses including membranous nephropathy, lupus nephritis, anti-neutrophil cytoplasmic antibody–associated
vasculitis and focal segmental glomerulosclerosis. No patient treated with tixagevimab/cilgavimab experienced
symptomatic infection with SARS-CoV-2 during the follow-up (mean observation time of follow-up was 112 ± 23 days),
while 11 of 28 controls (39.3%) reported a symptomatic infection (P = .0001), requiring hospitalization in 2 cases.
Reported adverse events were mild, namely self-limiting headache [4], discomfort at the injection site [3], flu-like
symptoms/myalgia [3] and fever [1]. No serious adverse events (e.g. cardiac events, anaphylaxis) were reported.
Conclusion. Pre-exposure prophylaxis with tixagevimab/cilgavimab seems safe and lowered the risk of symptomatic
SARS-CoV-2 infection by ≈40% in vaccinated subjects with GD who received anti-CD20 therapy. Possible applications in
the subset of patients who need immunosuppressive therapy, especially with rituximab, in a pandemic setting might be
envisaged.
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LAY SUMMARY

To date, the main defence against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection is
vaccination. Nonetheless, some patients may have a suboptimal response to it, placing them at a higher risk of
contracting SARS-CoV-2 or suffering from a more severe prognosis. An example is represented by patients
undertaking B-cell-depleting drugs, such as rituximab. In this selected population, the use of the monoclonal
antibodies tixagevimab and cilgavimab (Evusheld) could be considered. In our study, we observed that pre-exposure
prophylaxis with Evusheld in vaccinated patients with glomerular diseases who received rituximab seems to be safe
and reduces the risk of symptomatic SARS-CoV-2 infection.

Keywords: Evusheld, glomerular diseases, glomerulonephritis, monoclonal antibodies, rituximab,
tixagevimab/cilgavimab

INTRODUCTION

The main defence against severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) is vaccination. However, it has been
demonstrated that some patients, such as those on B-cell-
depleting drugs,may have a suboptimal response to vaccination,
placing them at a higher risk of contracting SARS-CoV-2 or suf-
fering from amore severe prognosis [1–6]. In fact, past use of rit-
uximab therapy has been linked to unfavourable outcomes and
higher morbidity andmortality rates in individuals with chronic
disorders who become infected with SARS-CoV-2 [4–6].

In these patient populations, pre-exposure prophylaxis
against SARS-CoV-2with tixagevimab and cilgavimab (Evusheld)
could be considered [7]. Tixagevimab and cilgavimab are mono-
clonal antibodieswith neutralizing activity recognizing different
epitopes of the receptor-binding domain of the SARS-CoV-2
spike protein [8]. In the PROVENT study (NCT04625725) [9],
tixagevimab and cilgavimab significantly reduced symptomatic
infection with SARS-CoV-2 in high-risk patients, who were
characterized as those >60 years of age, obese or with major
comorbidities, including an immunocompromised state. How-
ever, the real-world efficacy of tixagevimab and cilgavimab in
avoiding symptomatic SARS-CoV-2 infection in immunocom-
promised patients, such as those with glomerular disorders
(GDs) treated with rituximab, has not yet been documented.

In this prospective study, we reported our experience on the
use of pre-exposure prophylaxis with tixagevimab/cilgavimab
in patients with GDs who received rituximab in the previous
12 months, focusing on the safety and efficacy.

MATERIALS AND METHODS

In this single-centre prospective study, individuals ≥18 years of
age with GD who had been treated with rituximab therapy dur-
ing the previous 12 months and who agreed to administration
of tixagevimab and cilgavimab were followed longitudinally.

Patients were all given the standard dosage of 150mg/150mg
[10]. Patients’ reports, record reviews and telephone interviews
were used to identify patients with symptoms of SARS-CoV-2
infection. SARS-CoV-2 infection confirmation needed a positive
test (either polymerase chain reaction or antigen test). On the
day when tixagevimab and cilgavimab were administered, ad-
verse events were evaluated and thereafter post-administration
occurrences were followed by phone interviews and chart
review.

Patients ≥18 years of age with GDwho had been treated with
rituximab therapy during the previous 12 months but did not
agree to administration of tixagevimab and cilgavimab were en-
rolled as controls and followed longitudinally.

The significance of baseline differences and outcomes was
determined by the χ2 test, Fisher’s exact test or unpaired t-test,
as appropriate. A two-sided P-value <.05 was considered statis-
tically significant. All statistical analyses were performed using
SPSS version 28.0 (IBM, Armonk, NY, USA).

Tixagevimab and cilgavimab were obtained from the local
hospital pharmacy. The study was conducted according to the
rules for themanagement of rare diseases (Piedmont,Northwest
Italy). All patients provided informed consent. No commercial
sponsor was involved.

RESULTS

Twenty-two patients (12 females,mean age 58.4 ± 19.6 years) re-
ceived tixagevimab/cilgavimab (from early August 2022 through
the end of September 2022), with GD diagnoses including mem-
branous nephropathy [7], lupus nephritis [4], anti-neutrophil cy-
toplasmic antibody–associated vasculitis [4] and focal segmental
glomerulosclerosis [5], minimal change disease [1] and mono-
clonal immunoglobulin deposits [1]. Clinical and demographic
characteristics are detailed in Table 1. Fifteen (68.2%) patients
were receiving oral glucocorticoids (mean dosage of prednisone
7.5 mg/day). Ten (45%) were still B-cell depleted at the time of
tixagevimab/cilgavimab administration. Fifteen (68.2%) subjects
had confirmed SARS-CoV-2 infection before the administration
of tixagevimab and cilgavimab, with a mean 271 ± 91 days
(range 101–507) before receiving tixagevimab and cilgavimab.
Before receiving tixagevimab and cilgavimab, 18 (81.2%) patients
were given three doses of messenger RNA (mRNA) SARS-CoV-2
vaccine and 4 (18.8%) patients had four doses.

All patients received vaccination at least 30 days before be-
ing treated with anti-CD20 agents. Adverse events related with
the administration of tixagevimab and cilgavimabweremild and
temporally limited (<72 hours after the injection): self-limiting
headache [4], discomfort at the injection site [3], flu-like symp-
toms/myalgia [3] and fever [1]. No serious adverse events (e.g.
cardiac events, anaphylaxis) were reported. During the observa-
tion time (mean 112 ± 23 days), no symptomatic infection with
SARS-CoV-2 occurred.

After tailored counselling, 28 patients meeting the inclusion
criteria for this study did not agree to receive tixagevimab and
cilgavimab and were enrolled as controls (Fig. 1).

Eighteen (64.3%) controls were receiving oral glucocorticoids
(mean dosage of prednisone 5.5 mg/day). Twelve (42.9%) were
still B-cell depleted at the time of tixagevimab/cilgavimab coun-
selling. The main characteristics are described in Table 1.

During the observation time (mean 121 ± 31 days), we ob-
served a significantly higher occurrence of symptomatic infec-
tion with SARS-CoV-2 in the controls (11 of 28 [39.3%], P = .0001),
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Table 1: Main demographic and clinical characteristics of cases and controls at study entry and the end of follow-up.

Characteristics Cases (n = 22) Controls (n = 28)

Patients
Female, n (%) 12 (54.5) 13 (46.4)
Age (years), median (range) 58.39 (38–78) 63.2 (22–81)
Vaccinations, n (%)

2 doses 0 (0) 6 (21.4)
3 doses 18 (81.2) 17 (60.7)
4 doses 4 (18.8) 5 (17.9)

B-cell depleted at study enrolment 10 (45) 12 (42.9)
IgG level (U/L), mean ± SD at study enrolment 871 ± 67 907 ± 57
eGFR (ml/min/1.73 m2), mean ± SD at study enrolment 57 ± 21 61 ± 26

Diagnosis, n (%)
Membranous glomerulonephritis 7 (31.8) 7 (25.0)
ANCA-associated vasculitis 4 (18.2) 4 (14.3)
Focal segmental glomerulosclerosis 5 (22.7) 3 (10.7)
Lupus nephritis 4 (18.2) 1 (3.6)
IgAN 1 (4.5) 2 (7.1)
Other glomerulopathiesa 1 (4.5) 11 (39.3)

Outcomes, n (%)
Symptomatic COVID-19 infection 0 (0) 11 (39.3)
Hospitalisation 0 (0) 2 (18.2)
Mortality 0 (0) 0 (0)

aThrombotic thrombocytopenic purpura,minimal change disease, immunoglobulinM glomerulonephritis,membranoproliferative glomerulonephritis, immunotactoid
glomerulonephritis, cryoglobulinaemic vasculitis.

IgG: immunoglobulin G; eGFR: estimated glomerular filtration rate; IgAN: immunoglobulin A nephropathy.
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Figure 1: (A) Schematic representation of the mechanism of action of tixagevimab and cilgavimab. (B) Study design.

requiring hospitalization for pneumonia, with high-flow nasal
oxygen therapy in 2 cases. No symptomatic infection was ob-
served in the cases. Six of 12 controls who were B-cell de-
pleted at study inclusion were still depleted 30 days before
the symptomatic coronavirus disease 2019 (COVID-19) infection.
Themain SARS-CoV-2 strains dominant in Italy during the study
period are detailed in Supplementary Table 1S.

DISCUSSION

To date, the safety and efficacy of tixagevimab/cilgavimab
(Evusheld) in subjectswith GDswho received rituximabhave not
been explicitly examined, despite evidence that pre-exposure
prophylaxis might lower the risk for symptomatic infection
with SARS-CoV-2. In a real-world prospective study of GD sub-
jects receiving rituximab treatment, we found a very good ef-
ficacy of tixagevimab and cilgavimab in avoiding symptomatic
SARS-CoV-2 infection. When compared with controls, we
observed in subjects treated with tixagevimab/cilgavimab a sig-
nificant reduction in the occurrence of symptomatic infection

with SARS-CoV-2 (two of those requiring hospitalization) as
high as 39.3%. Our observations were further supported by the
fact that throughout the study period, the Piedmont area (4356
million inhabitants) experienced a relatively high incidence of
SARS-CoV-2 transmission,with active cases ranging from 33 498
to 55 468 and a rate of positive tests of at least 8.13% [11]. In ad-
dition, since public health authorities might not be informed of
the results of home antigen tests, it is almost certain that the
real rate of infection was underestimated in this analysis.

Our study has some limitations. Data on humoral response
to vaccine (e.g. anti-S titres) were not accessible for all patients.
Second, the investigation was conducted at a single centre with
a small sample size. Third, six controls received only two doses
of vaccine, in line with the general hesitancy towards preven-
tive anti-COVID-19 strategies observed in this group despite ad-
equate counselling. Also, the mean age was higher in the con-
trols, although the difference was not statistically significant
when comparedwith the cases (P= .55). Finally, data on the vari-
ants affecting patients with COVID-19 during the study were not
available. For these reasons, the results of this study should be
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regarded cautiously and further research is required to validate
these findings in larger cohorts.

Nevertheless, our study is the first that we are aware of that
reports on the real-life use of tixagevimab/cilgavimab in patients
with GDs and provides preliminary evidence of therapeutic ben-
efit. Second, and most importantly, neither cardiac nor anaphy-
lactic episodes were seen, and no patients reported any clini-
cally significant adverse events. Third, up to 45% of the patients
were still B-cell depleted at the time of tixagevimab/cilgavimab
administration.

Our observations have the potential to support a paradig-
matic change in pre-exposure prophylaxis strategies against
SARS-CoV-2, suggesting that tixagevimab and cilgavimab can
be systematically considered in patients with GDs when re-
ceiving rituximab. Indeed, anti-CD20 therapy is especially im-
plicated in COVID/SARS exposure due to patients’ long-term in-
ability to protect themselveswith a consistent adaptive immune
response.

Despite the short duration of our follow-up, we showed that
tixagevimab and cilgavimab may be efficacious and tolerable in
this particular demographic, in the hopes that this may lead to
an increased use of these treatments. In fact, even though >80%
of our patients were given at least three doses of vaccine, anti-
CD20 agents are recognized to dramatically reduce the humoral
response to mRNA vaccinations, posing a higher risk of severe
infections [1–6].

Our research supports the prompt pre-exposure use of tix-
agevimab and cilgavimab in GD patients who have substantial
immunosuppression from prior anti-CD20 use [12, 13], in order
to avoid severe SARS-CoV-2. In this high-risk category, a multi-
layered approach to risk reduction is strongly recommended.
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