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IL-1R blockade is not effective in patients with hematological
malignancies and severe SARS-CoV-2 infection
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Coronavirus disease 2019 (COVID-19) has been confirmed in
more than three million people worldwide. This infection can
become serious in 20% of cases, with a mortality rate of 3–
7%, much higher than that of influenza (1%) [1, 2].
Hematological patients are a vulnerable subpopulation due
to altered immunity secondary to underlying disease and treat-
ment. Clinical outcomes may be completely different from
that of the general population.

Some predictors of a fatal outcome in COVID-19 are age,
presence of underlying diseases or secondary infections, and
elevated inflammatory markers. This exaggerated systemic
immune response, also called cytokine release syndrome
(CRS), and as its most severe form macrophage activation
syndrome (MAS), could explain the respiratory failure from
acute respiratory distress syndrome (ARDS) that is the main
cause of mortality in COVID-19[3, 5].

The molecular mechanism underlying this immune system
dysregulation includes defects in cytolytic activity, leading to

a pro-inflammatory cytokine cascade that results in high levels
of IL-1, IL-6, IL-18, soluble interleukin 2 receptor (sIL-2R),
tumor necrosis factor (TNF), and interferon γ4. [6].

Anakinra is an IL-1 receptor antagonist (IL1Ra) with a
wide therapeutic range and high safety profile that plays an
important role in regulating systemic inflammatory responses
[4, 7, 8]. Anakinra may be viewed as an emerging and effec-
tive therapy for patients with features of MAS secondary to
COVID-19.

We present our experience with anakinra in a subgroup of
five patients with hematological diseases and severe SARS-
CoV-2 infection with a state of hyperinflammation refractory
to tocilizumab (TCZ).

During the COVID-19 pandemic, at the Hospital
Universitario 12 de Octubre, between 9 Mar 2020 and 9
Apr 2020, 48 patients with hematological malignancies were
diagnosed with COVID-19. Thirty-six patients were admitted
to the hospital because they presented with radiological

Key points
• We report 5 hematological patients diagnosed with SARS-CoV-2 in-
fection (COVID-19) treated with anakinra without any clinical benefit.
• IL1R blockade did not show any variation in the tendency for high
inflammatory markers in hematological patients with COVID-19.
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abnormalities or required supplemental oxygen. The initial
treatment was established to be hydroxychloroquine (HCQ,
200 mg bid) plus lopinavir/ritonavir (LPV/RTV, 200/50 mg
bid). Patients with high initial inflammatory markers or with-
out response were treated with corticosteroids and TCZ (400
or 600 mg intravenous, adjusted by weight). If no clinical
improvement occurred, the patients were treated with anakinra
(100 mg bid day 1, 100 mg/24 h 2–5 days, subcutaneous).

Five patients diagnosed with severe SARS-CoV-2 infec-
tion by RT-PCR were treated with anakinra at our center
(Table 1). The median age was 62 years (range 50–82 years),
and the hematological diagnoses were diffuse large B cell
lymphoma (n = 2), chronic lymphocytic leukemia (n = 1),
Waldeström’s macroglobulinemia (n = 1), and Rosai-
Dorfman syndrome (n = 1). All patients were undergoing ac-
tive treatment of first to third-line therapy, and the hematolog-
ical malignancy status was complete remission (n = 1), partial
remission (n = 2), progression (n = 1), and pending evaluation
(n = 1). Patients were admitted at a median 4 days (range 1–
8 days) after initial symptom onset. The most common initial
symptoms were fever (n = 5), cough (n = 4), and shortness of
breath (n = 2). Chest X-ray showed bilateral pneumonia, and
chest computed tomography (CT) demonstrated diffuse
ground glass opacities. All of the patients required high-flow
supplemental oxygen (FiO2 ≥ 40%) or non-invasive mechan-
ical ventilation. The clinical and analytical characteristics of
each patient are given in Table 1. Treatment was started with
HCQ (n = 5), LPV/RTV (n = 4), and corticosteroids (n = 5),
without clinical improvement. All patients were also given a
single-dose of intravenous TCZ between days 5 and 25 after
symptom onset. Despite the use of TCZ, all patients presented
with torpid evolution, with a higher oxygen requirement and
progressive elevation of inflammatory markers (lactate dehy-
drogenase (LDH), ferritin, and D-dimer).

A median 5 days after TCZ administration, anakinra was
administered for 5 days. All patients continued requiring high-

flow supplemental oxygen (oxygen reservoir or non-invasive
ventilation) and maintained high acute-phase reactants (Fig. 1)
without clinical or radiographic improvement. Serum cyto-
kine levels were analyzed in three patients. An exaggerated
inflammatory response with elevated pro-inflammatory (IL-6,
IL-7, CCL2, CXCL10) and anti-inflammatory (IL-10) cyto-
kines was observed despite the use of anakinra (Supplemental
Fig. 2). Unfortunately, all patients died from severe respirato-
ry failure a median 6 days (range 1–29 days) after anakinra
was started.

All of our cases presented a hyperinflammatory state con-
sistent with CRS/MAS induced by COVID-19 and refractory
to treatment with TCZ. After the administration of anakinra,
clinical, radiological, and inflammatory markers continued to
worsen (Fig. 1). C-reactive protein levels decreased prior to
the use of anakinra as an effect of the treatment with TCZ.

Analyzing the levels of various cytokines in these pa-
tients, we observed an undetectable serum IL1B level,
though IL1Ra increased after anakinra infusion
(Supplemental Fig. 2). The fact that IL1B values were
not elevated in the peripheral blood does not exclude the
possibility that they were increased locally. Notably, we
not only observed little change in the levels of CCL2 and
CXCL10 (indicators of MAS) after administration of the
IL1Ra, but we observed an increase in IL-10, the most
immunosuppressive cytokine. This may lead to a different
understanding of the pathophysiology of the disease and a
different therapeutic approach. Similarly, there is concern
that suppressing the innate and adaptive immune systems
to address increased cytokine concentrations, such as ele-
vated IL-6, could enable unfettered viral replication, sup-
press adaptive immunity, and delay recovery processes [9,
10]. No clinical benefits were shown with the administra-
tion of anakinra in this group of hematological patients.
The use of complementary drugs acting against viral rep-
lication and at different sites in the MAS inflammatory

Fig. 1 Timeline of inflammatory markers C-reactive protein, lactate dehydrogenase, ferritin, d-dimer, and fibrinogen
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cascade could demonstrate a clinical benefit in hemato-
logical patients with COVID-19. Furthermore, taking into
account the possibility of an increase in the viral replica-
tion of SARS-CoV-2 due to the immunosuppression gen-
erated by the treatment, the ideal moment to stop the
inflammatory response remains to be elucidated.

Although our study has limitations due to the small sample
size, our data highlight that the use of off-label drugs would
best be utilized in the context of a randomized clinical trial of
the timing of anakinra administration in the disease course and
indications based on clinical parameters and biomarkers.
Based on our experience, IL1R-blockade should not be rec-
ommended in patients with severe SARS-CoV-2 infection and
hematological malignancies.
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