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Despite extensive research on the
outcome of hematologic patients during
the COVID-19 pandemic, data on the
Omicron outbreak are lacking. Here we
report the clinical outcome of 131 hemato-
logic patients with lymphoproliferative dis-
eases, infected with SARS-CoV-2 during
the Omicron surge in Israel, between
January and March 2022. The patients
were predominantly males (n = 95,
72.5%) with a median age of 68 (IQR
57-68) years. Fifty-nine (45.0%) patients
had non-Hodgkin lymphoma (NHL), 36
(27.5%) multiple myeloma (MM), and 36
(27.5%) chronic lymphocytic leukemia
(CLL); 68 (51.1%) were actively treated.
Nineteen (14.5%) patients presented with
severe/critical disease, and 35 (26.7%)
required hospitalization after SARS-CoV-
2 infection. In multivariate analysis, risk
factors for hospitalization included
active treatment (OR 2.9, 95% CI 1.2-6.9,
p =0.018) and CLL (OR 2.7, 95% CI 1.1-
6.4, p = 0.025). Seven patients (5.3%)
died from COVID-19 within 30 days of diag-
nosis, including 5 (71.4%) patients with
CLL (13.9% of all patients with CLL
[56/36], and 31.3% of all hospitalized CLL
patients [5/16]). In conclusion, the out-
comes in patients with lymphoproliferative
diseases infected with the SARS-CoV-2
during the Omicron surge appear to be
better than previously reported. However,
patients who are actively treated and espe-
cially those with CLL are still at increased
risk for severe disease, hospitalization
need, and death.

Since the emergence of the SARS-
CoV-2 Omicron variant of concern (VoC)
in early November 2021, it has become
the dominant variant in large parts of

the world, whereas at the beginning of
February 2022 it accounted for 99.9%
of the total number of SARS-CoV-2 infec-
tions in the United States (COVID data
tracker: Variant proportions). Recent
studies suggested that infection with
the Omicron VoC resulted in a milder
COVID-19 (Christensen et al., 2022;
Nyberg et al., 2022). However, data on
the Omicron infection in patients with
hemato-oncologic malignancies are lack-
ing, and the potential efficacy of early
administration of antiviral therapies in this
setting is not fully elucidated. Herein, we
report the clinical course and outcomes
of patients with lymphoproliferative malig-
nancies infected with SARS-CoV-2 during
the Omicron VoC surge in Israel.

This retrospective single-center study
included patients with lymphoproliferative
malignancies (NHL, CLL, and MM) who
were diagnosed with SARS-CoV-2 infec-
tion during the Omicron outbreak in Israel,
between January and March 2022. The
diagnosis of SARS-CoV-2 infection was
confirmed by a positive reverse transcrip-
tion-polymerase chain reaction assay
on nasopharyngeal swabs. COVID-19
severity was graded according to the
Israeli ministry of health guidelines (supple-
mental information). Clinical characteris-
tics and laboratory data were obtained
from the patients’ medical records.
The study was approved by the local
institutional Helsinki ethics committee.
For statistical analysis, see supplemental
information.

A total of 131 patients with lymphopro-
liferative malignancies were included (pa-
tients’ baseline demographic and disease
characteristics are summarized in Table
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S1A). The patients were predominantly
males (n = 95, 72.5%) with a median age
of 68 (IQR 57.0-68.0) years, and most of
the patients (n = 92, 70.2%) had at least
one comorbidity that most commonly
included hypertension (n = 51, 38.9%)
and type 2 diabetes mellitus (n = 35,
26.7%) (Table S1B).

The majority of patients had B cell NHL
(n =59, 45.0%), followed by MM (n = 36,
27.5%) and CLL (n = 36, 27.5%). Sixty-
eight patients (51.9%) were actively
treated for lymphoproliferative malig-
nancies at the time of COVID-19 or within
the prior 3 months, 44 patients (33.6%)
were previously treated, and 19 patients
(14.5%) were treatment naive. Overall,
69 patients (52.7%) have been previously
exposed to anti-CD20 therapy, of them 30
(43.5%) within 12 months prior to the
diagnosis of SARS-CoV-2 infection.

One hundred and seventeen patients
(89.3%) had symptoms, which most
commonly included fatigue (n = 72,
55.0%), cough (n = 61, 46.6%), and fever
(n =44, 33.6%) (Table S1C). One hundred
and twelve patients (85.5%) were pre-
sented with mild to moderate disease
and 19 patients with severe/critical dis-
ease (14.5%) (Table S1D). All patients
with severe/critical COVID-19 were males
(n =19, 100%), with a median age of 69.5
years (IQR 58.5-75.25); 10 (52.6%) had
CLL, 15 (79%) were actively treated, and
12 (63.2%) had a substantial burden of
two or more comorbidities.

Of the 124 patients with a known
COVID-19 vaccination status, 108
(87.1%) were vaccinated with three or
four doses (n = 58, 53.7%; or n = 50,
46.3%, respectively). Fifty-five patients
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(42.0%) were tested for anti-spike 19G
levels after receiving at least two vaccine
doses, and 36 (65.5%) were seronegative.
Among the 123 patients with available
data on anti-COVID-19 treatment, 50
(40.7%) were treated with oral antiviral
drugs (paxlovid and molnupiravir given
to 38 and 11 patients, respectively; and
one patient was treated with sotrovimab
outside of Israel).

Thirty-five patients (26.7%) were
admitted to the hospital due to COVID-
19, with a median hospitalization duration
of 6 days (IQR 4.0-9.75). Most hospitalized
patients were males (n =30, 85.7%), with a
median age of 72 years (IQR 64.0-80.8)
(Table S1E). Sixteen patients (45.7%) had
CLL, 10 (28.6%) NHL, and 9 (25.7%)
MM, and 25 patients (71.4%) were actively
treated. Of 17 hospitalized patients previ-
ously tested for anti-spike IgG levels, 12
(70.6%) were seronegative. Twenty-two
patients (62.9%) required oxygen support,
including 5 (22.7%) who needed mechan-
ical ventilation.

Only 11 (31.4%) of the hospitalized
patients were treated with oral anti-
COVID-19 treatment prior to their
hospitalization. During hospitalization, 23
patients (65.7%) were treated with dexa-
methasone, 17 (48.6%) with remdesivir,
4 (11.4%) with remdesivir plus tocilizu-
mab or baricitinib, and 4 (11.4%) with to-
cilizumab or baricitinib.

In univariate analyses (Table S1E), the
statistically significant risk factors for
COVID-19 hospitalization were male sex
(OR =2.86, 95% CI1 1.01-8.09, p = 0.041),
hypertension (OR = 2.4, 95% CIl 1.1-5.2,
p = 0.030), diagnosis of CLL (OR = 3.2,
95% Cl 1.4-7.3, p = 0.005), and active he-
matologic treatment (OR = 3.1, 95% CI
1.3-7.1, p=0.007). In multivariate analysis,
the independent variables that retained
statistically significance included active
hematologic treatment (OR 2.9, 95% CI
1.2-6.9, p =0.018) and CLL (OR 2.7, 95%
Cl 1.1-6.4, p = 0.025) (Table S1G). In uni-
variate analysis confined to patients with
CLL, anti-CD20 therapy (OR 4.5, 95% CI
1.1-19.0, p = 0.036) and lack of pre-hospi-
talization antiviral treatment (paxlovid or
molnupiravir) (OR 5.3, 95% CI 1.2-23.3,
p = 0.024) were the significant risk factors
for hospitalization (Table S1H).

During the follow-up period (median
73 days, IQR 54.0-81.5), a total of seven
patients (5.3%) died from COVID-19 within
30 days of diagnosis. Of the deceased

patients (n = 7), 5 patients (71.4%) had
CLL [13.9% of all patients with CLL
(5/36), and 31.3% of all hospitalized CLL
patients (5/16)], 1 had NHL, and 1 had
MM. Their median age on COVID-19
detection was 68 years (IQR 58.5-76.0),
all were males, and 6 (85.7%) had hyper-
tension. The majority (n = 6, 85.7%) were
actively treated (2 treated with BTKis and
2 with venetoclax plus rituximab for CLL,
1 with bendamustine plus rituximab for
NHL and 1 with daratumumab plus dexa-
methasone for MM). None of the patients
received an anti-COVID-19 treatment prior
to hospitalization, and 1 patient was not
vaccinated. Three patients with known
anti-spike IgG levels were all seronegative.

In summary, in our entire cohort of pa-
tients with lymphoproliferative diseases,
the overall mortality (~5%) from COVID-
19 during the Omicron outbreak appears
to be lower than previously reported in
the pandemic of other VOCs. During the
early phase of the pandemic, the reported
risk of death in patients with hematologic
malignancies was 34% (Vijenthira et al.,
2020), while the 30-day mortality rate in
vaccinated patients with hematologic ma-
lignancies has been reported to be 12.5%
(Pagano et al, 2022). The apparent
decrease in mortality during the Omicron
outbreak may be attributed to improved
clinical management overtime, including
administration of one to two vaccine
boosters and new antiviral therapies.
Nevertheless, the mortality rates in pa-
tients with CLL seem to remain high
(~14 versus ~2% and ~3% in patients
with NHL and MM, respectively), espe-
cially among hospitalized patients
(31.3%) and are similar to that reported
in the earlier period of the pandemic in
this patient population (Chatzikonstanti-
nou et al., 2021; Mato et al., 2020; Roeker
et al., 2021; Scarfo et al., 2020). Accord-
ingly, more patients with CLL (45.7%)
were hospitalized due to COVID-19
compared to NHL (28.5%) and MM
(25.7%) patients. The worse outcome in
patients with CLL is consistent with their
poor response to COVID-19 vaccination
(Herishanu et al., 2021, 2022) and espe-
cially in those who are actively treated
with B cell-directed therapies.

We were unable to demonstrate that
early treatment with paxlovid or molnupir-
avir improved outcomes in our entire
cohort, and it may have been due to
a relatively small number of patients
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receiving these drugs. However, we found
that these antiviral drugs reduced the risk
of hospitalization in patients with CLL,
possibly because they are particularly
vulnerable to COVID-19.

In conclusion, our study demonstrates
improved outcomes in patients with lym-
phoproliferative diseases infected with
the SARS-CoV-2 during the Omicron
VoC surge compared to that reported dur-
ing the prior outbreaks of the pandemic.
However, patients who are actively
treated and especially those with CLL are
still at increased risk for severe disease,
need for hospitalization and death.
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