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Exceptional treatment 
of COVID-19 pneumonia 
with icatibant

Tratamiento de la neumonía 
COVID-19 con acetato de icatibant: 
una vía de tratamiento inusual

To the editor:
Icatibant acetate acts as a com-

petitive bradykinin type 2 receptor 
antagonist. It is approved for the 
treatment of acute attack of heredi-
tary angioedema and can be admin-
istered in repeated doses depending 
on clinical course.1-3 Angiotensin con-
verting enzyme (ACE) is one of the 
enzymes that degrade bradykinin, 
consequently the use of ACE inhibi-
tors (ACE inhibitors) inhibits brady-
kinin degradation, producing an in-
crease in its concentration, and in 
some patients causes bradykinergic 
angioedema that responds to the ad-
ministration of icatibant.4-6 In the 
case of SARS-CoV-2 infection, viral 
endocytosis occurs through the ACE 
receptor type 2 (ACE2), reducing the 
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expression of this enzyme, which 
leads to a decrease in the degrada-
tion of bradykinin, thus elevating its 
concentration. In the lungs, this 
bradykinin increases vascular perme-
ability and inflammatory activation, 
and results in inflammatory edema, 
which is expressed radiologically in 
the form of pulmonary infiltrates. 
Blockade of the bradykinin receptor 
with icatibant may have beneficial 
effects on the clinical course of these 
patients by halting this pulmonary 
permeability and inflammatory acti-
vation.7-8 We describe the case of a 
patient with pneumonia due to 
SARS-CoV-2 infection and concomi-
tant bradykinergic angioedema, who 
was being treated with enalapril. 
Administration of icatibant halted the 
progression of angioedema, along 
with rapid improvement of pulmo-
nary infiltrates, as well as rapid nor-
malization of D-dimer levels.

A 70-year-old man with a history of 
arterial hypertension, on enalapril treat-
ment, and dyslipidemia on atorvastatin 
treatment consulted the emergency de-
partment (ED) with fever, odynophagia 
and dysgeusia of 4 days evolution, and 
no other symptoms. Chest X-ray exami-
nation showed normal results, and blood 
tests showed no relevant data. The re-
verse transcriptase polymerase chain reac-
tion (RT-PCR) test taken by nasopharyn-
geal swab was positive for SARS-CoV-2, 
and he was discharged with the usual 
measures of isolation, symptomatic treat-
ment and rules on alarm symptoms to re-
turn to the ED. After 48 hours the patient 
came back with angioedema of the upper 
lip and dorsum of the tongue. The radio-
logical study showed bilateral peripheral 
pulmonary infiltrates of left predomi-
nance, suggestive of SARS-CoV-2 pneu-
monia (Figure 1). Oxygen saturation was 
97% (FiO2 0.21). Laboratory tests showed 
AST 45 IU (normal values -NV-: < 40), 
D-dimer 1,141 mcg/L (VN: < 250), ferri-
tin 418 mcg/L (VN: 39-400), LDH 273 IU 
(VN: < 199), C-reactive protein 78.9 
mg/L (VN: < 5), and 1,140 lymphocytes/
μl. Given the persistence of angioedema, 
a single intravenous dose of 2 mg dex-
chlorpheniramine and 40 mg methyl-
prednisolone was administered. During 
his stay in the emergency room he pre-
sented progression of angioedema of the 
tongue which, given the lack of response 
to the treatment administered, was classi-
fied as bradykinergic angioedema due to 
ACE inhibitors with airway compromise. It 
was decided to administer 30 mg of sub-
cutaneous icatibant acetate, a dose that 
was repeated at 8 and 24 hours due to 
recurrence of angioedema. The patient 
was hospitalized and, since he did not 
present respiratory failure, he did not re-
ceive specific treatment for SARS-CoV-2 
infection. After 24 and 48 hours the con-

Figure 1. Radiological study of the patient. Chronological order: Chest X-ray number 
1 corresponds to clinical day +4 and shows no pulmonary infiltrates. Chest X-ray num-
ber 2 corresponds to day +7 and shows a peripheral patchy infiltrate in the left lobe. 
Number 3 corresponds to day +8 and number 4 to day +9 and shows a progressive 
radiological improvement, with attenuation of the pulmonary patches.
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trol radiological study showed an im-
provement of pulmonary infiltrates, as 
well as normalization of D-dimer (< 250 
ug/L), C-reactive protein 18.3 mg/l and 
disappearance of angioedema on the lip 
and dorsum of the tongue, with oxygen 
saturation of 100%. The rest of the ana-
lytical parameters showed no substantial 
changes. He was discharged from the 
hospital on the 4th day and a follow-up 
visit was made two weeks later, when he 
was asymptomatic.

We believe that this clinical case 
is exceptional in that it is plausible 
that the improvement of the pneu-
monic process could be due to the 
use of icatibant. There are different 
mechanisms by which bradykinin re-
ceptor inhibition with icatibant can 
produce an effect in SARS-CoV-2 in-
fection, and especially in its most se-
vere form of presentation, adult 
acute respiratory distress syndrome 
(ARDS). In general, in ARDS there is 
activation of the contact system 
leading to bradykinin synthesis, 
which increases vascular permeability 
with consequent recruitment and ac-
tivation of inflammatory mediators 
ultimately responsible for pulmonary 
edema.9 In SARS-CoV-2 infection, the 
virus enters the respiratory epithelial 
cell through the ECA2 receptor 7, 
and produces a decrease in its ex-
pression, which causes a decrease in 
its expression, which causes an inhi-

bition of bradykinin catabolism. To 
these two mechanisms we must add 
another suggested mechanism which 
consists in the fact that icatibant 
could produce an inhibition of SARS-
CoV-2 protease M, a key enzyme in 
the replication of the coronavirus. 
This circumstance has been investi-
gated for several drugs, including 
icatibant, by analyzing the molecular 
structure of protease M and a virtual 
computer simulation.10

Although we must recognize that 
corticosteroids were initially adminis-
tered to the patient, and we know 
that they have a beneficial effect on 
the evolution of SARS-CoV-211 infec-
tion, only a punctual dose was ad-
ministered at the beginning of the 
picture, as treatment for angioedema. 
The radiological involvement of the 
patient was mild and it could be that 
its natural evolution was towards 
spontaneous resolution and no fur-
ther progression, but we think that in 
our clinical case the doses of icatibant 
had a positive effect on the radiologi-
cal evolution since there is also a rap-
id normalization of the D-dimer, ex-
pression of the activation of the 
contact system. It is true that there 
are some cases reported in the litera-
ture in relation to this hypothesis of 
icatibant use, however, they are cases 
in which the patients presented most-
ly severe involvement. Our hypothesis 
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is that the benefit of this treatment 
probably lies in its use in the initial 
phases of the inflammatory peri-
od.12,13 In order to provide scientific 
evidence of the role of icatibant treat-
ment in SARS-CoV-2 infection, we 
have promoted a phase II clinical trial 
to investigate the efficacy and safety 
of icatibant in patients infected with 
SARS-CoV-2 and admitted to inpa-
tient units, without invasive mechani-
cal ventilation, compared to the 
standard of care (ICAT-COVID), whose 
recruitment will be carried out in the 
emergency departments of the partic-
ipating centers.14
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