Letters to the Editor

Fic. 1 Chest CT scan of a known case of GPA

(212 [

(A)-(C) Chest CT images of a known case of GPA demonstrate a pre-existing cavity in the right lung (large arrow) as the
result of previous lung involvement by GPA. Also, patches of GGOs are evident on the left side (small arrows), most

possibly representing COVID-19 pneumonia.

disease, may present as ground-glass opacity and
consolidation in CT studies. Moreover, lung infarctions
due to small vessel vasculitis can also appear as conso-
lidation [5].

While pulmonary nodules and mass lesions are not typi-
cal for COVID, GGOs with or without consolidations are
highly suggestive of COVID-19 pneumonia [2]. As GPA
and COVID-19 pneumonia share clinical and radiological
features, discrimination based on imaging could be cum-
bersome. Prompt diagnosis and appropriate clinical man-
agement of COVID-19 superinfection in such cases are
essential to prevent further morbidity and mortality [6].
This was the case in our patient. In such conditions, the
specificity of a chest CT scan in proposing a correct diag-
nosis may be reduced; therefore, meticulous attention to
the recent clinical presentation and also past medical
records, together with the application of confirmatory
laboratory tests such as RT-PCR can be problem-solving.
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Successful treatment of severe COVID-19 with
subcutaneous anakinra as a sole treatment

Rheumatology key message

e Anakinra as a sole treatment may be useful in the
immune-mediated hyperinfammatory phase of
COVID-19.

Dear Ebitor, Coronavirus disease 2019 (COVID-19) is a
global pandemic caused by the Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2).
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COVID-19 is characterized by a wide range of clinical
manifestations that may become severe by progressing
towards acute respiratory distress syndrome and death
[1]. After an initial viral phase with fever, coughing and
mild upper respiratory tract symptoms, some COVID-19
patients may experience a hyperinflammatory phase man-
ifested with biological changes of a cytokine storm syn-
drome (with increased levels of ferritin and CRP), which
are similar to those observed after chimeric antigen recep-
tor (CAR) T-cell therapy and in haemophagocytic lympho-
histiocytosis (HLH), as well as in macrophage activation
syndrome (MAS), a secondary HLH form, classically asso-
ciated with autoimmune or inflammatory conditions [2].
Clinically, this hyperinflammatory syndrome is invariably
associated with a rapid respiratory deterioration due to a
bilateral inflammatory pneumonia [1, 3, 4].

Based on this immunological rationale, glucocorticoids
[5] and tocilizumab (an anti-IL-6 agent) [4] have been used
with benefit in a retrospective case series and a prospec-
tive open-label single-arm study, respectively. IL-1 may
also play a determinant role in the cytokine storm syn-
drome of COVID-19 by activating the inflammasome
after the interaction of the SARS-CoV-2 with specific
Toll-like receptors, leading to a final uncontrolled produc-
tion of active mature IL-1B, a mediator known to be
involved in fever and inflammatory and fibrotic pulmonary
changes [6]. Although intravenous IL-6 and IL-1 blockade
strategies are being prospectively studied in clinical trials,
no cases of COVID-19 managed with subcutaneous IL-1
agents have been communicated yet. Herein, we report
the first case of severe COVID-19 pneumonia successfully
treated with subcutaneous anakinra (a recombinant IL-1
receptor antagonist or IL-1Ra).

A non-smoker 47-year-old man with no remarkable
medical history except for well-controlled and untreated
asthma, and probable intolerance (because of previous
neuropsychiatric effects) to glucocorticoids, was admitted
with a seven-day history of fever and dry cough, together
with additional shortness of breath during the last three
days. Physical examination revealed a normal blood pres-
sure, fever (38.3°C), tachypnoea (25 breaths per min) with
baseline oxygen saturation of 92%. A polymerase chain
reaction of nasopharyngeal swab confirmed SARS-CoV-2
infection. A chest radiography on admission showed bilat-
eral, patchy, hazy opacities in the middle and lower lung
fields (Fig. 1A). Laboratory tests revealed lymphopenia
(630 cells/pl), increased levels of acute phase reactants,
including CRP (140 mg/l; normal range 0-5mg/l), ferritin
(807 ng/ml; normal range 20-300 ng/ml), IL-6 (12.5 pg/ml;
normal value <1.8pg/ml), serum lactate dehydrogenase
(860U/I; normal range 14-280U/l), and triglycerides
(8374 mg/dl; normal range 25-200 mg/dl). A normal platelet
count (303 000/ul) and elevated d-dimer level (1773 ng/ml;
normal value <500 ng/ml) were also detected. Serologies
for HIV and hepatitis A, B and C viruses were negative. On
day 1, treatment was started with azithromycin, hydroxy-
chloroquine, enoxaparin 40mg/day and oxygen, with
high-flow nasal cannula. On day 4, the respiratory condi-
tion deteriorated despite the increase of high-flow oxygen
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therapy. A computed tomography pulmonary angiography
revealed bilateral diffuse lung opacities involving all lobes
with scattered areas of ground-glass opacity with no signs
of pulmonary embolism (Fig. 1B). Subsequently, anakinra
was initiated at 100 mg every 6 h subcutaneously. No glu-
cocorticoids were administered because of the potential
neuropsychiatric intolerance experienced in the past. A
rapid and progressive improvement of the fever and
respiratory manifestations was observed, with a sustained
clinical stabilization and normalization of the inflammatory
parameters after 10 days. At this moment, anakinra was
reduced to 100 mg every 8 h until completing a total dura-
tion of treatment of 14 days. Finally, on day 19, the patient
was discharged with no need for oxygen supplementa-
tion. The chest X-ray at this time showed clear improve-
ment of the pulmonary infiltrates (Fig. 1C). No adverse
reactions or laboratory abnormalities attributed to ana-
kinra were observed. The patient signed an informed con-
sent to publish his medical information.

Immunomodulatory or immunosuppressive strategies
targeting different components of the cytokine storm
occurring in CAR-T cell therapy and HLH/MAS associated
to autoimmune diseases have shown to control these sys-
temic inflammatory situations [3, 7, 8]. Similar therapeutic
approaches have been also tested in patients with
COVID-19 by using glucocorticoids [5] and tocilizumab
[4], with initial positive results in non-randomized con-
trolled studies. With regard to anakinra, its subcutaneous
administration has also been useful in patients with auto-
inflammatory diseases and MAS associated to autoim-
mune diseases [7, 8]. In patients with sepsis [9] and
those with MAS refractory to subcutaneous anakinra
[10], the administration of very high doses of anakinra
(from 400 mg to >3000mg per day) in intravenous perfu-
sion during 3-21days, respectively, has shown good
results with no major safety concerns [9, 10].

Anakinra is labelled to be administered subcutaneously
at a dose of 100 mg/day in patients with autoinflammatory
diseases [7]. Its intravenous administration has been used
in septic situations based on the peripheral vasoconstric-
tion and hypoperfusion accompanying these processes,
which may reduce subcutaneous drug absorption [9].
Because COVID-19 is not characterized by hypotension
and compensatory peripheral vasoconstriction, the use of
a subcutaneous way is thought to provide a good biodis-
ponibility (usually >90%) and, consequently, a full effect.
The increased dose of anakinra used in our patient
(400 mg/day) is being similarly used in an ongoing open-
label trial with intravenous anakinra in severe COVID-19
(NCT04324021).

In conclusion, to the best of our knowledge we report
the first case of severe COVID-19-associated pneumonia
successfully treated with subcutaneous anakinra alone,
with no safety problems. Although the current manage-
ment of moderate to severe COVID-19 during the
immune/inflammatory phase with glucocorticoids and/or
targeted cytokine therapies, mostly IL-6 and IL-1 block-
ers, is not supported by any robust scientific evidence yet,
we look forward to unveiling the real usefulness of these
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Fic. 1 Pulmonary radiological findings

(A) A frontal chest X-ray (day 1) showed bilateral, patchy,
hazy opacities in both lungs. (B) At the time of disease
worsening (day 4), a computerized tomography revealed
bilateral diffuse lung opacities involving all lobes with
scattered areas of ground-glass opacity with a predomi-
nant central involvement. (C) A frontal chest X-ray
obtained 12 days after starting anakinra (day 16) con-
firmed the imaging improvement with persistence but
reduced bilateral patchy opacities in the lungs.

drugs and the correct time of their administration once
the results of different clinical trials are published anytime
soon.
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