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ABSTRACT

Data on outcome of patients with mantle cell ymphoma (MCL) and COVID-19 infection are limited. The European MCL (EMCL) registry is
a centralized registry of the EMCL network, collecting real-world information about treatments and disease courses. During the COVID-19
pandemic, additional data on MCL patients with COVID-19 infection were collected, aiming to identify risk factors for mortality from
COVID-19. In our retrospective, multicenter, international study, we collected data from 63 MCL patients with a median age of 64 years
(range, 44-84) in 9 countries with evidence of a COVID-19 infection between February 2020 and October 2021. The overall mortality rate
was high (44.4%), especially in hospitalized patients (61%) and in patients with need for intensive care unit care (94%). Patients receiving
rituximab had significantly poorer survival than patients not receiving rituximab (P=0.04). Our data highlight the importance of prevention

strategies and underline the need for effective vaccination in this vulnerable cohort.

INTRODUCTION

Mantle cell lymphoma (MCL) is a rare (3% to 10% of
adult non-Hodgkin lymphomas [NHL] in Western countries)
and usually aggressive, incurable subtype of NHL.'* Median
age at diagnosis is 68 years, and most patients are diagnosed
with advanced stage, requiring systemic treatment at the time of
diagnosis.* First-line therapy for MCL typically includes poly-
chemotherapy in combination with a CD20 targeting antibody.®
Younger patients are typically treated with intensified chemo-
immunotherapy (CIT) treatments, integrating cytarabine, and
consolidation with high-dose therapy and autologous stem-cell

transplantation.® Elderly patients are treated with full or atten-
uated dose CIT, and rituximab maintenance is commonly deliv-
ered across all age groups.” At relapse, targeting BTK with
ibrutinib, acalabrutinib, or zanubrutinib®' is representing the
most widely applicable and efficacious approach. Following
BTK:i failure, the use of novel therapeutic agents such as vene-
toclax,!! the re-use of CIT, or chimeric antigen receptor T-cell
therapy!? are therapeutic options. However, with available stan-
dard treatment options, MCL is considered incurable and most
patients will die of the disease. Besides the immunosuppressive
treatment with chemotherapy or immunotherapy, several other
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factors, including hypogammaglobulinemia, neutropenia, and
lymphopenia may contribute to immune deficiency and impact
patients’ outcomes.'? Overall, the treatment of MCL is heterog-
enous, as therapies range from oral, mostly well tolerable regi-
mens to toxic and intensive regimens.

The global pandemic with the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) continues to affect health
delivery and outcomes on many different levels and has cost the
lives of >5 million people worldwide since the first documented
infections in December 2019.'* Multiple studies demonstrated
that vulnerable populations such as patients at increased
age, with comorbidities and cancer are at increased risk of
severe disease and death." However, data on the outcome
of patients with hematological malignancies, especially in the
field of malignant lymphoma in patients with COVID-19 are
still limited. Lymphoma patients are often immunosuppressed
by their active disease per se, and lymphodepleting therapies
including anti-CD20 monoclonal antibodies, chemotherapy,
with targeted agents also leading to an additional immuno-
suppressive effect.?’ The speed and degree of humoral and
cellular immune recovery following prolonged immunosup-
pression following therapy interruption is unclear. The impact
of different therapeutic approaches in patients with COVID-19
remains poorly defined, but active chemotherapy appears to be
associated with increased risk of death in cancer patients with
COVID-19.2! Furthermore, data on seroresponse in patients
with hematologic malignancies following COVID-19 vaccina-
tion are limited. Recent systematic reviews suggest that active
cancer treatment, particularly anti-CD20 therapy, is associated
with lower vaccination response.?>* We wanted to gain fur-
ther insight by conducting this retrospective analysis. To our
knowledge, this is the largest series with a specific focus on
COVID-19 in MCL.

Various studies have reported dismal outcomes in lymphoma
patients during the pandemic. In a retrospective multicenter
cohort study with 89 patients diagnosed with NHL and evi-
dence of a COVID-19 infection (including 10 cases of MCL),
the 30-day overall survival (OS) was 71% with a median fol-
low up of 33 days from admission.?* Seventy percentage of the
patients were under any chemotherapy with 53% containing an
anti-CD20 monoclonal antibody. Relapsed/refractory (r/r) lym-
phoma, age 270 years, and recent bendamustine were identified
as risk factors for a poorer outcome in a multivariate analysis.
Notably, survival of patients <70 years without r/r lymphoma
was comparable to that of the general population. Further
investigations showed that an age >70 years, r/r lymphoma, and
recent administration of anti-CD20 monoclonal antibody ther-
apy are risk factors for a prolonged hospitalization and death
due to COVID-19 among lymphoma patients.?

A Spanish study demonstrated similar observations in 177
lymphoma patients with a COVID-19 infection, with an overall
mortality rate of 34.5% after median follow up of 27 days.?
Age >70 years and active disease were significant predictors of
death. Surprisingly, active treatment did not modify mortality
risk and no differences were found between the different thera-
peutic regimens.

In contrast to this, the most recent report from the COVID-19
and cancer consortium (CCC-19) found that specific anticancer
therapies were associated with high 30-day all-cause mortality.?”
Among 1097 patients with hematological neoplasms, the high-
est 30-day mortality of 50% was observed in patients receiving
DNA methyltransferase inhibitor therapy, most of them diag-
nosed with a myelodysplastic syndrome and second-highest
30-day mortality of 36% among patients receiving R-CHOP-
like therapies, most of them diagnosed with diffuse large B-cell
lymphoma. An Indian study underlined the preceding findings,
that elderly patients with hematological malignancy and severe
COVID-19 infection have the worst outcomes, especially when
the disease is not in remission.?®

COVID-19 in Patients With Mantle Cell Lymhoma

A recently developed prognostic model by Visco et al helps to
predict the outcome in COVID-19-infected lymphoma patients
by investigating four items (age, gender, lymphocyte, and platelet
count) that are associated with risk of death.?” By rating these four
items, the authors defined three risk groups for probability of death
due to COVID-19 infection: 0-1 point low risk, 2-3 points inter-
mediate risk, and 4-5 points high risk. The four items were rated
differently: age > 65 = 2 points, male gender = 1 point, absolute lym-
phocyte count < 650x 10°/L = 1 point, Plt < 100x 10%/L = 1 point.
The score is not yet internationally validated, but its use might help
to better understand disease courses in COVID-19 patients.

METHODS

This is a retrospective, international study of the European
MCL (EMCL) network. We collected data from 63 MCL
patients from 9 countries (Croatia, France, Italy, Portugal,
Spain, Germany, United Kingdom, Ireland, and Netherlands)
with evidence of a COVID-19 infection between February 2020
and October 2021. Investigators at each center were asked to
collect the following data: baseline demographics, treatment
status, remission status, date of COVID-19 diagnosis, associated
symptoms, need for hospitalization, COVID-19 disease course
and outcome, COVID-19-specific treatment, hemoglobin level,
platelet count, and lymphocyte count at COVID-19 infection.
Severe COVID-19 infection was defined as hospitalization with
need of oxygen therapy of any kind as well as admission to an
intensive care unit (ICU); mild COVID-19 infection was defined
as ambulatory care or hospitalization without need for oxygen.

Different data sources were joined for our analysis. First, we
used primary data of the EMCL registry, where 26 patients with
a documented COVID-19 infection were identified. All of them
gave written informed consent for data collection and analysis at
registry enrollment. We additionally included 37 patients identi-
fied at local hospitals by investigators, sharing anonymized data
after obtaining informed consent.

OS analysis according to the remission status was performed
in 56 patients. Patients with complete remission (CR) or partial
remission (PR) according to Lugano criteria were documented
as “responding patients” and patients with stable disease (SD)
or progressive disease (PD) were documented as “active dis-
ease.” Regarding the different therapeutic approaches, OS anal-
ysis could be performed in 59 patients.

We aimed to validate the recently developed prognostic
model to predict outcome by Visco et al,?’ and therefore applied
it to patients with all 4 items available (age, gender, lymphocyte,
and platelet count, Suppl. Table S1).

Statistical analysis

Quantitative data are expressed as medians with interquar-
tile ranges. Categorical variables are given as frequencies and
percentages. Overall survival was measured from the diagnosis
of COVID-19 infection to last follow up or death. The proba-
bility of OS was estimated using the Kaplan-Meier method, and
differences compared using the log-rank test. Cox proportional
hazard regression models were used to identify predictors of OS.
Covariates considered in this analysis were age (> 65 y versus
below), remission status (responding patients versus active dis-
ease) and current lymphoma treatment at time of infection. All
statistical analysis were conducted using GraphPad Prism 8.4.3.

RESULTS

Patient characteristics

A total of 63 patients with a median age of 64 years (interquar-
tile ranges 44-84) at time of COVID-19 infection were included
from 9 countries: Croatia (19), France (9), Portugal (8), Italy (8),
Spain (7), Germany (5), UK (3), Ireland (2), and Netherlands
(2). Seventy-six percent (n = 48) of the patients were male. The
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majority of patients were diagnosed with COVID-19 during the Eighty-seven percent (n = 55) of the patients were on some
so called “second wave” of infections between October 2020  form of treatment at the time of COVID-19 infection. In total,
and January 2021 (62%, n = 39). Patient characteristics are 12 different therapeutic approaches were administered for MCL
summarized in Table 1. at the time of the COVID-19 infection, as well as “no treatment”

Baseline Characteristics of the MCL Patients With COVID-19 Infection

Characteristics All Patients (n = 63) Deceased (n = 28)
Male (all patients), n (%) 48 (76) 24 (50)
Female (all patients), n (%) 15 (24) 4 (26.6)
Age (y), median (range) at infection onset 64 (43-84)
<65, n (%) 32 (50.8) 13 (40.6)
>65, n (%) 31(49.2) 15 (48.3)
Current treatment at time of COVID-19 infection, n (%)
Induction/consolidation? 23(36.5) 13 (56.5)
Rituximab maintenance 15 (24) 7 (47)
Novel drugs® 15 (24) 7(47)
None 6(9.5) 1(16)
Unknown 4 (6) 0
Remission status at time of COVID-19 infection, n (%)
Responding (CR, PR)® 44 (70) 19 (43)
Active disease (SD, PD)* 13 (21) 7 (54)
Unknown 6 (9 2(33.3
MCL treatment paused due to COVID-19 infection, n (%)
Yes 6(10) 0
No 45 (71)
Not applicable or unknown 12 (19)
Overall mortality, n (%)
Death due to COVID-19 infection 24 (86) 24 (86)
Death due to lymphoma 3(11) 3(100)
Death for other reasons/unknown 13.5) 1(10
Days between COVID-19 infection and death (range) 26 (1-344)
COVID-19 disease course, n (%)
Ambulatory care for COVID-19 infection 17 (27) 0
Hospitalization because of COVID-19 infection 46 (73) 28 (61)
Mild infection® 29 (46) 4(13.7)
Severe infection’ 34 (54) 24 (70.5)
ICU admission 16 (35) 15 (94)
Median number of days of between infection and hospital admission (range) 1.5 (0-365)
Median number of days between hospitalization and death (range) 22 (4-211)
Time between hospital admission and discharge in days (range), n = 15 21.5 (4-66)
Airway management in hospitalized patients (n = 46), n (%)
None 9 (20) 2(22)
Nasal oxygen support 17 (37) 8 (50)
CPAP 2 (4,4) 2 (100)
Ventilator 14 (30) 13 (93)
ECMO 12 1(100)
Unknown 4 (89) 2 (50)
COVID-19-specific treatment in all patients, n (%)
Corticosteroids 27 (43) 20 (71)
Antibiotics 18 (,29) 1139
Remdesivir 15 (24) 10 (36)
Convalescent plasma 12 (19) 6 (21)
Virus monoclonal antibodies 1) 1)
Anti-IL6 treatment 12 14
COVID-19 sequelae in COVID-19 survivors (n = 35), n (%)
Reduced bone marrow function 7 (20)
Fatigue 15 (43)
Pulmonary toxicity acute/chronic 4 (11)/3(9)
Number of vaccinated patients 9(14.2) 0
COVID-19 infection after vaccination 2(22.2) 0

#nduction: R-CHOP (6), R-Bendamustine (5), R-CHOP/R-HAD + ASCT (5), R-BAC (4); consolidation: Post allogeneic transplantation (2, one patient 52 d after TX, unknown for the other patient), R-BEAM + ASCT (1).
°Novel drugs: Ibrutinib (5), Lenalidomide (3), Ibrutinib+Venetoclax (2), Ibrutinib+0binutuzumab (1), Ibrutinib+Rituximab (3), R? (Rituximab + Lenalidomide, 1).

‘Responding patients: 48% CR (n = 30), 22% PR (n = 14).

9Active disease: 8% SD (n = 5), 13% PD (n = 8).

eMild infection = no need for hospitalization or hospitalization without need for oxygen therapy.

'Severe infection = need for hospitalization and oxygen therapy.

CPAP = continuous positive airway pressure; CR = complete remission; ECMO = extracorporeal membrane oxygenation; ICU = intensive care unit; MCL = mantle cell lymphoma; PD = progressive disease; PR =

partial remission; SD = stable disease.
3
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(n = 6). For OS analysis, we grouped them into induction/con-
solidation therapy (36.5%), maintenance therapy (24%), and
“novel drugs” (24 %, see footnotes later, Table 1). The treatment
was not stopped in the majority of patients due to the COVID-19
infection (n = 45, 71%).

Regarding the remission status, 70% of the patients were
responding (CR or PR) and 21% of the patients had active dis-
ease (SD or PD).

Nine patients were vaccinated (14%). In 2 patients, the
COVID-19 infection occurred after vaccination and 7 patients
were vaccinated following recovery after COVID-19 infection.
Overall, 7 patients were receiving rituximab monotherapy or in
combination and 2 patients were not receiving any treatment.
Seventy-eight percent of the vaccinated patients were in CR.
Information on time between COVID-19 vaccination and infec-
tion as well as response to vaccination were not collected.

Forty-seven percent (n = 8) of the ambulatory patients
(n = 17) were undergoing induction or consolidation therapy at
COVID-19 infection, followed by 23.5% not under treatment,
18% on rituximab maintenance, and 12% on therapy with
novel drugs. Sixty-five percent of these patients were responding
to MCL therapy (n = 11),23.5% (n = 4) had active disease (data
not shown).

COVID-19 disease course

Most patients were diagnosed with COVID-19 in the context
of symptoms. Seventy-three percent were hospitalized due to the
COVID-19 infection after median of 1.5 days (range 0-365) of
COVID-19 diagnostic test positivity via polymerase chain reac-
tion testing. Patients had a median number of 21.5 days (range
4-66) of hospital admission and the median follow up was 57
days (range 4-366).

Of the hospitalized patients, 74% had a severe COVID-19
infection with need for oxygen therapy of any kind (including
nasal oxygen support, continuous positive airway pressure, ven-
tilator and extracorporeal membrane oxygenation [ECMO]).
Thirty-five percent of the patients were admitted to ICU. Only
20% of all hospitalized patients did not require oxygen therapy.

COVID-19-specific treatment most commonly included the
use of corticosteroids (administered in 43% of all patients),
antibiotics (administered in 29%), the antiviral agent remdesivir
(administered in 24%), and convalescent plasma (administered
in 19%). Combination of treatments was common, as shown
in the 27 patients receiving corticosteroids, of whom 52% also

COVID-19 in Patients With Mantle Cell Lymhoma

received antibiotics, 48% also received remdesivir, and 37%
also received convalescent plasma. Of the 14 patients requir-
ing mechanical ventilation, 93% received corticosteroids, 57%
received antibiotics, 50% received remdesivir, and 35% received
plasma.

In contrast to this, most patients in the ambulatory setting
(n = 17) were not treated with any of the above mentioned ther-
apies except for 3 patients who received antibiotics (17.6%).

Of the vaccinated patients, only 55% were hospitalized and
all of them were discharged.

Of the patients who survived the COVID-19 infection, persist-
ing symptoms typical for long COVID syndrome were observed,
including fatigue (40%), reduced bone marrow function (20%)
and pulmonary symptoms (10%). Information about onset of
symptoms after COVID-19 infection were not collected.

Overall survival and risk factors of fatality

Overall, 28 patients died after a median follow up of 26 days
(range 1-344). The overall mortality rate was 44.4% and 71.4%
of the deaths occurred within the first 30 days. The median
overall survival of the entire cohort after COVID-19 infection
is shown in Figure 1. Median age at death due to COVID-19
infection was 65.8 years.

The vast majority of deaths were related to the COVID-19
infection (86%, n = 24); 11% of the patients died because of
the lymphoma (n = 3) after 1,21, and 334 days, and one patient
died due to other reasons after 236 days.

For patients classified with severe COVID-19 infection, the
mortality was high (70.6%). Of all the patients admitted to an
ICU ward, 93.8% died. Especially in patients requiring continu-
ous positive airway pressure, ventilator or ECMO therapy, out-
come was predominantly fatal (13/14 patients on a ventilator
died).

All patients without need for hospitalization (n = 17) sur-
vived the COVID-19 infection. Most of them (11/17) were in
CR (41%,n = 7) or PR (23.5%, n = 4) at the time of infection.
Suppl. Figure S1 shows the OS superiority of this group com-
pared with hospitalized patients.

In univariate analysis, age >65 years was not significantly
associated with an increased mortality (hazard ratio 0.87,1.26—
6.07, P =0.89).

There was only a trend in OS regarding the current remis-
sion status (remission versus active disease) at diagnosis of
the COVID-19 infection (P = 0.08, Figure 2A). Seventy-seven

100+
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20+
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Figure 1. OS after COVID-19 infection (all patients). Overall survival of all patients is shown, including deaths due to lymphoma (n = 3) and other reasons
(n =1). The 3 patients who died due to lymphoma died after 1, 21, and 334 d. The patient who died for other reasons died after 236 d. 0S = overall survival.
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percent (n = 34) of the patients in remission (n = 44) received
any rituximab-containing regimen, namely CIT (45%, n = 20)
or maintenance therapy (32%, n = 14, see footnotes later,
Figure 2A). Patients with progressive disease had the poorest
survival (n = 8, data not shown).

Patients without active treatment had numerically but not sig-
nificantly superior outcome (only 1 of 6 untreated patients died
in PR after R-BAC [rituximab, bendamustine, cytarabine], aged
73) as compared to patients receiving induction, consolidation,
maintenance, or novel drugs (Figure 2B). Moreover, patients
receiving any rituximab-containing regimen within the past 6
months had a significantly lower OS compared with patients
not receiving rituximab within 6 months (P = 0.04; hazard ratio,
0.35; 95% CI, 0.129-0.9, Figure 2C).

When applying the prognostic model developed by Visco et
al to a subgroup of 35 patients in our series (Suppl. Table S1),

www.hemaspherejournal.com

patients with the highest score of 4-5 points had the highest
probability of death at 60 days (55%) as compared to patients
with an intermediate (50%) or low score (14%) although these
differences in survival were not significant (P = 0.31, Figure 3).

DISCUSSION

In this study, to the best of our knowledge we present data on the
largest retrospective cohort of MCL patients with a COVID-19
infection to date and were able to analyze outcome and survival
in a real-world scenario.

We observed an overall mortality rate of 44.4%, 71.4%
occurring within 30 days from the onset of COVID-19 infec-
tion. This is a higher mortality rate than reported in other
pooled lymphoma cohorts, which usually varies between 13 and
34% 24262931 These prior findings are based on large cohorts
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Figure 2. (A) OS and current remission status at time of COVID-19 infection (n = 56). Patients in Remission (CR or PR): n = 44, patients with active
disease (SD or PD): n = 13; P = 0.08. Of the 44 patients in remission, 20 (45%) received rituximab-containing induction or consolidation therapy, 14 (32%)
patients were under rituximab maintenance, 6 (14%) were treated with novel agents, and 4 (9%) patients were not under treatment. Of the 13 patients with
active disease, 9 (69%) received rituximab-containing induction or consolidation therapy and 4 (31%) received novel agents. (B) OS and current lymphoma
treatment at time of COVID-19 infection (n = 59): 6 patients not under treatment and 53 patients under either induction/ consolidation, maintenance or novel
drugs (see Table 1 for more details). (C). OS in patients treated with Rituximab within the past 6 mo versus patients without Rituximab: N = 49 patients evalu-
able, 41 of these received any Rituximab-containing regime within the past 6 months (P = 0.04). CR = complete remission; OS = overall survival; PD = progressive disease;

PR = partial remission; SD = stable disease.
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Figure 3. Application of a prognostic model for ymphoma patients with COVID-19 (n = 35). No statistical difference between the three groups

(P =0.31).

and our series is of limited size. Notably, MCL patients with
need for hospitalization are overrepresented in our series, which
is a potential bias. In the aforementioned studies, age >70 years,
refractory or relapsed lymphoma or active disease were associ-
ated with mortality.>> We could not demonstrate a significant
correlation between survival and age or remission status in our
series. However, age >65 years still influenced the risk of death,
as we could demonstrate by applying the prognostic model by
Visco et al in 35 patients with complete data. Again, due to
the small sample size, we were not able to reproduce statistical
significant differences here. However, this score adds new and
important aspects to risk assessment of lymphoma patients with
a COVID-19 infection. Age and gender are known risk factors
but taking into account the lymphocyte and platelet count is a
new and promising approach. Hence, we support the utilization
of this prognostic model in patients with lymphoma. It may be
used for risk stratification, for example, for patients in need of
ventilator or ECMO support, to facilitate decision-making.

Regalado et al stated that in terms of mortality risk, no sig-
nificant differences were found between the therapeutic regi-
mens.?® In our series, differences between the main therapeutic
strategies (induction/consolidation, maintenance, novel drugs,
no treatment) were also not significant. However, the difference
in OS was significant for patients receiving or not receiving rit-
uximab, highlighting the potential additive detrimental effect of
anti-CD20 therapy. Chatzikonstantinou et al recently showed
similar findings for a large cohort of CLL patients, many of
whom were also receiving anti-CD20 antibodies similarly to the
patients in our series.*® These results highlight that recent expo-
sure to anti-CD20 antibody—likely resulting in long lasting
lymphodepletion—significantly impact survival. Overall, data
regarding the risk of severe COVID-19 disease course among
rituximab treated MCL patients is lacking. Notably, most MCL
patients (71%) in the whole series did not have their treatment
paused due to the pandemic.

Although our series is dominated by a “pre vaccination
cohort,” 9 patients were vaccinated. The hospitalization rate in
the vaccinated cohort was numerically lower than in the entire
cohort (55% versus 73%), and importantly, all vaccinated
patients were discharged, and no deaths were reported among
them (data not shown). These findings support the role of early
and diligent vaccination policy in this vulnerable cohort and is
of specific interest, as a hospital admission with prolonged hos-
pitalization (in this cohort: median of 21 d) can be anticipated.
Furthermore, additional sequelae after COVID-19 infection
have been observed, known as long COVID syndrome. Among
the various described symptoms, dyspnea, headaches, and cog-
nitive symptoms are common.> It was not our intention to fur-
ther investigate the prevalence of long COVID in our cohort.
However, we checked if three relevant symptoms, that typically

affect hematological patients under treatment regardless of
COVID-19 infection, were present: fatigue, impaired bone mar-
row function and pulmonary toxicity. Twenty percent of the
survivors had reduced bone marrow function, 43% had fatigue,
and about 10% had pulmonary toxicity. This is particularly rel-
evant in this cohort, as an adequate bone marrow function and
normal pulmonary capacity are typically required prior to many
therapeutic approaches in lymphoma. Hence, even if patients
survive a COVID-19 infection, the presence of COVID-19
sequelae could theoretically preclude subsequent treatment,
leading to further impaired outcome.

Limitations

There are some limitations that must be acknowledged. First,
hospitalized patients are likely to be slightly overrepresented in
our series, as patients with a mild COVID-19 infection were
probably either undiagnosed due to a lack of widespread testing
or managed by simple measures in the community. Second, as
we included patients from different countries and centers, diag-
nosed in different waves of the pandemic with different disease
management, a degree of heterogeneity in our series is expected.
Our results may therefore be influenced by differences in treat-
ment strategies. Additionally, only a small number of patients in
this series were vaccinated (n = 9). This is due to the fact that
most data were collected during early waves, where vaccina-
tions were not available for many patients. Data on outcome
and survival must be interpreted carefully in these patients, as
it is not known how many vaccination doses they received and
what the time sequence of vaccination(s) and COVID-19 infec-
tion was. Also, we have no additional information on the onset
and severity of the long COVID symptoms. Furthermore, data
on performance status and lymphoma disease stage were only
available in patients enrolled in the EMCL registry (missing in
59%) and data on comorbidities, body mass index or smok-
ing, which may be confounders for overall mortality, were not
collected.

CONCLUSION

Overall, with our data, we are able to add more information
on the rare subgroup of MCL patients. We demonstrated a fre-
quent fatal outcome especially in patients with need for hospi-
talization and undergoing current or recent rituximab therapy.
Interestingly, MCL treatment was not paused in the majority of
patients due to the COVID-19 infection.

However, finding the right balance between controlling the
disease and not exposing MCL patients to the risk of COVID-19
remains a challenge and requires patient specific decision-mak-
ing as well as comprehensive patient education. To optimize
COVID-19 specific treatments with, for example, monoclonal
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antibodies or oral antiviral agents, patients need to report
symptoms early and physicians must be aware of appropriate
treatment strategies. The role of novel long-acting monoclo-
nal antibodies for pre-exposure prevention of COVID-19 (eg,
tixagevimab in combination with cilgavimab) still needs to
be defined but could be a promising preventive approach in
patients with a compromised immune system. Even though vac-
cine responses are often poor in lymphoma patients, vaccina-
tions remain a cornerstone of COVID-19 prevention. Additional
studies in vaccinated MCL cohorts are needed to understand the
COVID-19 disease course better, which is a goal of the EMCL
network for 2022.
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