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Outcome of infection with omicron SARS-CoV-2 variant in
patients with hematological malighancies: An EPICOVIDEHA

survey report

To the Editor:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infec-
tion has caused high mortality in patients with hematological malig-
nancies (HM).* The newly emerged omicron variants of SARS-CoV-2
harbor multiple novel spike protein mutations that raise concerns
about vaccine efficiency and antiviral efficacy of the available thera-
peutic monoclonal antibodies.? The first published clinical data in
immunocompetent patients have found that infection with omicron
variants is associated with reduced vaccine efficiency compared to
the delta variants, but decreased hospital admission and mortality.>#
Preliminary, prepublished, data from a large case-control study have
shown that the vaccine effect against omicron in immunocompro-
mised patients, including HM patients, is even more reduced, but data
regarding clinical outcomes are lacking.”> The aim of this study was to
describe risk factors, antiviral treatment and outcomes of SARS-
CoV-2 omicron variant infection in 593 HM patients included in the
EPICOVIDEHA registry.

EPICOVIDEHA is an international open web-based registry for
patients with HM infected with SARS-CoV-2.%¢ Both hospitalized and
nonhospitalized patients are eligible for inclusion. The questionnaire
includes data on the HM, SARS-CoV-2 vaccination status, risk factors
for severe COVID-19 infection, SARS-CoV-2 virus variant, antiviral
treatment, and outcomes including mortality (eFigure 1 and eTable 4).
Classification of attributable, contributable, or nonattributable death
is made by the reporting physician. All included cases are validated by
experts with previous experience in research studies of hematological
malignancies and infectious diseases at the University Hospital
Cologne, Cologne, Germany.

Critical infection was defined as admittance to an intermediate
and/or intensive care unit. Independent predictors for mortality were
assed via a Cox proportional hazard model. Risk factors for critical
SARS-CoV-2 infection were determined with a logistic regression.
Variables with a p-value <.1 in the univariable models were consid-
ered for multivariable analysis. Multivariable regression models (both
Cox and logistic) were calculated with the Wald backward method,
and only those variables that were statistically significant displayed.
Log-rank test was used to compare the survival probability of the

patients included in the different models. A priori sample size

calculation was not applied in this exploratory study. SPSSv25.0 was
employed for statistical analyses (SPSS, IBM Corp.).

In total 593 HM patients infected with omicron were included,
whereof 309 patients were admitted to hospital and 284 patients stayed
home (eTable 1). Hospitalized patients were older than nonhospitalized
patients, had more comorbidities, and had a higher proportion of
patients with neutropenia, lymphocytopenia, active hematological malig-
nancy, and treatment with anti-CD20 antibodies (eTable 1). At least one
dose of vaccine had been administered to 83.1% of all patients, with a
nonsignificant difference between nonhospitalized and hospitalized
patients, 86.3% compared to 80.3% (p = .157) (eTable 1, eTable 2).

Overall mortality among hospitalized patients was 16.5%
(51/309), of which 61% was classified as attributable to omicron,
35.3% contributable, and 3.9% unrelated. Factors associated with
attributable and contributable mortality in hospitalized patients were
older age (analyzed as continuous variable, hazard ratio (HR) 1.05
(95% confidence interval (Cl) 1.02-1.07, p < .001]) and active malig-
nancy (HR 2.5 [95% CI 1.3-4.8, p = .007]) (Table 1). Having received
at least one dose of SARS-CoV-2 vaccine was protective in univari-
able analysis (HR 0.53 [95% Cl 0.29-0.96, p = .036]), but did not
reach statistical significance in multivariable analysis (HR 0.58 [95% Cl
0.32-1.05, p = .074]) (eFigure 2a, Table 1).

Progression to critical infection occurred in 53 (17.0%) of hospi-
talized patients. Risk factor for progression to critical COVID-19 was
pre-existent chronic pulmonary disease (odds ratio (OR) 3.2 [95% CI
1.4-7.3, p = .005]) (eTable 3). Baseline lymphocytes of =500 cells/
mm?® were protective (OR 0.4 [95% Cl 0.18-0.90, p = .027]) while a
lymphocyte count between 200 and 499 cells/mm® was protective in
uni- but not multivariable analysis (OR 0.44 [95% ClI 0.16-1.20,
p = .108]). Three doses of vaccine were protective (OR 0.29 [95% CI
0.13-0.64, p = .003]), but not two doses (OR 0.73 [95% CI 0.33-
1.66, p = .457] (eTable 3). Mortality among patients with critical infec-
tion was 39.2% (20/53). Administration of antibody-based antiviral
treatment with sotrovimab or tixagevimab/cilgavimab was associated
with a lower risk for mortality in critical infection (HR 0.13, [95% ClI
0.02-0.61, p = .010]) (eFigure 2b, Table 1), while administration of
other SARS-CoV-2 directed monoclonal antibodies was not (data not

shown).
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This observational study from the EPICOVIDEHA registry is the
first report on clinical data in a large cohort of omicron-infected HM
patients. The main finding is that infection with omicron is associated
with considerable attributable mortality in HM patients. Additionally,
we found factors associated with a potential antibody response, that
is, not having severe lymphocytopenia and having received at least
three doses of SARS-CoV-2 vaccine, and treatment with monoclonal
antibodies with in vitro effect against omicron, to be protective
against progression to critical infection and death.

The mortality among hospitalized HM patients was 16.5% which
is lower than during the COVID-19 waves of 2020 and 2021, but con-
siderable higher than previously reported mortality rates in immuno-
competent patients with omicron infection.'** Data regarding
outcomes in HM patients with omicron are scarce, but our finding is
in agreement with a small recent preliminary report on omicron in
chronic lymphoid leukemia patients, where 23% 30-day mortality was
reported.” Thus, as opposed to immunocompetent patients, infection
with omicron in HM patients is still associated with a considerable
mortality in hospitalized patients.

Due to serological data not being registered consistently by all
participating centers, the protective effect of vaccination was ana-
lyzed according to number of doses administrated. For the whole
cohort, the vaccination rate was numerically higher in non-
hospitalized patients than hospitalized patients, 86.3% compared to
80.3%, respectively. Administration of at least one dose of vaccine
was protective against death in all hospitalized patients in univariable
analysis but not in multivariable analysis (p = .074). Three doses of
vaccine were protective against progression to critical infection in
hospitalized patients, while two doses were not, a finding that is well
in line with the additional booster effect against omicron in immuno-
competent patients.>® Interestingly, lymphocytopenia, which has been
associated with a poor vaccine response, was also associated with
progression to critical infection.? Finally, among patients that pro-
gressed to critical infection, vaccination was not associated with a pro-
tective effect against death, contrary to treatment with monoclonal
antibodies with in vitro effect against omicron.? These findings raise
the hypothesis that while vaccination appears to be protective against
severe infection and death, lack of response, as manifested by
progression to critical infection despite vaccination, may be at least in
part compensated by passive immunization using SARS-CoV-
2-antagonizing monoclonal antibodies. This hypothesis is in line with
the findings from a large, randomized treatment study, reporting sig-
nificantly decreased mortality with administration of monoclonal anti-
bodies in hospitalized seronegative immunocompetent patients.'°

Important limitations of our study include the retrospective
observational design and the accompanying risk for selection bias at
participating sites, lack of serological data, and lack of sequencing data
which would enable distinction between the different omicron vari-
ants. Due to these limitations, caution must be taken in interpretation
and generalization of the results.

In conclusion, infection with omicron in patients with HM was

associated with considerable morbidity and mortality, vaccination with

at least three doses was protective against progression to critical
infection, and treatment with monoclonal antibodies was associated
with reduced mortality in patients that had progressed to critical

infection.
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