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Abstract:  

Background: COVID-19 has quickly become a global pandemic with a substantial number of deaths and 

a substantial burden for healthcare systems worldwide. Although most cases are paucisymptomatic and 

limited to the viral infection related symptoms, some patients evolve to a second phase, with an 

impaired inflammatory response (cytokine storm) that may lead to acute respiratory distress syndrome 

and death. This is thought to be caused by an increased bradykinin synthesis. 

Methods: ICAT-COVID is a multicenter, randomized, open-label, proof-of-concept phase II clinical trial 

assessing the clinical efficacy and safety of adding Icatibant on the standard of care in patients 

hospitalized with COVID-19 without invasive mechanical ventilation. Patients hospitalized with a 

confirmed COVID-19 pneumonia diagnosis (RT-PCR or antigen test ≤ 10 days prior to randomization, and 

radiographic evidence of pulmonary infiltrates), rated ‘4’ or ‘5’ on the WHO’s clinical status scale are 

eligible. Patients will be randomized on a 1:1 ratio to either standard of care-plus-Icatibant 

(experimental group) or to standard of care alone (control group). The experimental group will receive 

30 mg of Icatibant subcutaneously 3 times a day for 3 days (for a total of 9 doses). The expected sample 

size is of 120 patients (60 per group) gathered from 2 centers in Spain. Primary outcomes are Icatibant’s 

efficacy and safety. The main efficacy outcome is the number of patients reaching grades ‘2’ or ‘1’ on 

the WHO Scale within 10 days of treatment start. Among the secondary outcomes are ‘long-term 

efficacy’: number of patients discharged who do not present any COVID-19-related relapse or 

comorbidity up until 28 days after discharging, and mortality. 

Discussion: Icatibant, a bradykinin type 2 receptor antagonist with proven effectiveness and safety 

against hereditary angioedema attacks, may be beneficial for COVID-19 patients by inhibiting 

bradykinin’s action on endothelial cells and by inhibiting the SARS-CoV-2 M protease. Our working 

hypothesis is that treatment with Standard of Care-plus-Icatibant is effective and safe to treat patients 

infected with SARS-CoV-2 admitted to hospital for pneumonia without invasive mechanical ventilation. 

 

Trial registration: EudraCT: 2020-002166-13; ClinicalTrials.gov: NCT04978051  

Keywords: SARS, ACE2, ARDS, Bradykinin, SARS-CoV-2, COVID-19, Icatibant 
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Introduction: 

Background and Rationale {6a}: 

The disease caused by the novel coronavirus SARS-CoV-2 (COVID-19) has become a global pandemic 
1
. 

As of April 27
th

, 2021, the World Health Organization (WHO) confirmed 147.539.302 cases and 

3.116.444 deaths worldwide 
2
. For the medical community, this new disease represents a challenge in 

identifying effective therapeutic options for its treatment and prevention. 

 

Multiple randomized clinical trials are currently ongoing on COVID-19, and a wide range of drugs are 

being administered in clinical practice to adequately address the two clinical phases that the disease 

appears to have in its most severe manifestation. A first phase with viral infection predominance, and a 
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second phase with an exacerbated inflammatory response predominance 
3
, which causes, in most cases, 

acute respiratory distress syndrome (ARDS) in adult patients.  

 

Icatibant acetate (Firazyr®) is a synthetic peptide, similar in structure to bradykinin, that acts as a 

competitive antagonist at the bradykinin type 2 receptor (BKB2R) on the endothelial cells 
4
. Icatibant is 

approved for the treatment of acute attacks of angioedema in patients diagnosed with hereditary 

angioedema (HAE) 
5,6

. Its long-term safety has been proven with data from the Icatibant Outcome 

Survey: IOS registry 
7,8

. Icatibant has also been shown to be effective against ACE inhibitor-induced 

angioedema in some case series, as well as in real-life clinical experience 
9
. It is noteworthy that ACE 

inhibitors-induced angioedema has bradykinergic characteristics and does not respond to 

corticosteroids, antihistamines or epinephrine. 

 

Since the contact system is activated in ARDS, there is an increased bradykinin synthesis that triggers a 

local pulmonary inflammatory response due to endothelial cells’ bradykinin receptors activation 
10

. This 

increases vascular permeability and inflammatory mediators’ recruitment and activation, hence, causing 

the pulmonary edema seen in the disease’s early stages 
11

. Besides, SARS-CoV-2 binding to the 

respiratory epithelial cells’ ACE2 receptor decreases its activity 
12

, increasing plasmatic levels of des-

Arg9-bradykinin, although a Chinese cohort study did not find an increased risk of infection with SARS-

CoV-2 in hypertensive patients treated with ACE inhibitors 
13

. 

 

The rationale for the potential efficacy of Icatibant in COVID-19 is based on the inhibition of bradykinin’s 

action on endothelial cells and on the inhibition of the SARS-CoV-2 M protease (a key enzyme in 

coronavirus replication). This last mechanism of action was identified on a theoretical computational 

model 
13

. Our working hypothesis is that to add Icatibant on the Standard of Care (SoC) in patients with 

pneumonia caused by SARS-CoV-2 (COVID-19) without invasive mechanical ventilation and admitted to 

hospital units is effective and safe. The purpose of this project is to conduct a proof-of-concept, 

multicenter, controlled, randomized clinical trial to provide the first evidence of our working hypothesis. 

 

Explanation for the choice of comparators {6b} 
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In January 2021, SoC, based on respiratory support measures, fluid therapy, antipyretic treatment, 

postural measures, low-molecular-weight-heparins, corticosteroids (such as dexamethasone) and 

remdesivir (put in question), is the treatment of choice. Besides, up until now, there is not another Gold-

Standard Treatment approved to treat COVID-19. Currently, it is does not mandate any other active 

comparator drug different to SoC. Therefore, in this clinical trial, adding Icatibant on SoC will be 

compared to SoC alone for hospitalized COVID-19 patients with pneumonia caused by SARS-CoV-2 

(COVID-19) without invasive mechanical ventilation.  

 

OBJECTIVES {7}:  

Primary Objective: 

The main objective of ICAT-COVID study is to assess the efficacy and safety of Icatibant at 10 days after 

starting treatment (or at hospital discharge if it occurs before) in adult inpatients with SARS-CoV-2 

pneumonia and without invasive mechanical ventilation.  

 

Secondary objectives: 

The secondary objectives are: [1] to study time to achieve a sustained clinical response for 48 hours; [2] 

to study the time to reach a sustained afebrile state for 48 hours. [3] to study long-term efficacy at 28 (± 

3) days after hospital discharge; [4] to study the role of pharmacological treatments used in SoC in 

efficacy and safety; [5] to quantify hospital stay duration (in days); [6] to assess the influence of elapsed 

time from symptom onset (days with the disease) on treatment response; [7] to assess the incidence of 

COVID-19-related complications up to 28 (±3) days after hospital discharge; [8] to assess the incidence 

of SARS-CoV-2 pneumonia relapse from hospital discharge up until 28 (±3) days later; [9] to estimate the 

incidence of all-cause new emergency room visits from hospital discharge until 28 (±3) days later; [10] to 

estimate the incidence of mortality due to COVID-19 up to 28 (±3) days after hospital discharge; [11] to 

estimate the incidence of all-cause mortality through 28 (±3) days after hospital discharge; [12] to 

estimate the incidence of adverse events (AEs) by severity up to 28 (±3) days after hospital discharge. To 

evaluate the safety of icatibant: incidence of adverse events by severity up to 28 (±3) days after hospital 

discharge.  
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TRIAL DESIGN {8}: 

This study is a phase II, randomized, controlled, open-label, proof of concept, multicenter clinical trial 

with two parallel groups (experimental group: SoC-plus-Icatibant, and control group: SoC) to assess the 

efficacy and safety of Icatibant in patients with COVID-19 pneumonia without invasive mechanical 

ventilation, and admitted to hospital units. The outcomes of the study protocol are based on the draft 

master protocol of the WHO for trials that evaluate the efficacy and safety of investigational 

therapeutics for the treatment of COVID-19 in hospitalized patients (table1) 
14

. 

Patients enrolled in the study will be randomly assigned in a 1:1 ratio to the experimental group and to 

the control group. The experimental treatment will consist of SoC-plus-Icatibant (3 doses per day for 3 

consecutive days (a total of 9 doses). Each dose will consist of 30 mg Icatibant administered 

subcutaneously. The control treatment will consist only of SoC. 

 

Since the beginning of the COVID-19 pandemic, the SoC has been mostly supportive, considering the 

lack of evidence for highly effective therapies. So, the SoC could vary depending on the scientific 

evidence available during the study. In this clinical trial (ICAT-COVID), the SoC could include respiratory 

support measures, fluid therapy, antipyretic treatment, postural measures, low-molecular-weight-

heparins, corticosteroids, such as dexamethasone, remdesivir and other therapeutic options. 

 

The diagnosis of SARS-CoV-2 pneumonia will be made in hospitalized patients presenting de novo 

radiographic infiltrates (either by plain chest radiography or computed tomography), and a confirmed 

SARS-CoV-2 infection as determined by RT-PCR or antigen test for SARS-CoV-2. Clinical Status will be 

assessed using WHO 8-point Ordinal Scale for Clinical Assessment (Table 1). 

 

Patient Status Score 

Uninfected: No clinical or virological evidence of infection 0 

Ambulatory, with no limitation of activities. 1 

Ambulatory, with limitation of activities. 2 

Hospitalized, not requiring supplemental oxygen  3 
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Hospitalized, requiring low-flow supplemental oxygen (mask or nasal prongs) 4 

Hospitalized, on non-invasive ventilation or high-flow oxygen devices.  5 

Hospitalized, intubated and mechanical ventilation. 6 

Hospitalized, on invasive mechanical ventilation and additional organ support: Extracorporeal 

Membrane Oxygenation (ECMO), renal replacement therapy, pressors. 
7 

Death 8 

Table1: WHO 8-point Ordinal Scale for Clinical Status Assessment. 

 

Methods: Participants, Interventions and Outcomes 

STUDY SETTINGS {9}:  

ICAT-COVID will be carried out in 2 Spanish Healthcare Centers:  

 Bellvitge University Hospital, L’Hospitalet de Llobregat, Spain  

 Martorell Hospital, Martorell, Spain 

 

ELIGIBILITY CRITERIA {10}: 

Inclusion Criteria:  

 Adult patients (≥ 18 years-old), of both genders.  

 SARS-CoV-2 infection confirmed by laboratory RT-PCR or antigen test ≤ 10 days prior to 

randomization. 

 Hospitalized with a diagnosis of SARS-CoV-2 pneumonia. 

 Radiographic evidence of pulmonary infiltrates of ≤ 48. 

 Patients rated ‘4’ or ‘5’ on the WHO 8-point ordinal scale for clinical status assessment. 

 PaO2/FiO2 < 380. 

 Men and Women of childbearing age who have heterosexual intercourse must agree to use safe 

contraceptive method(s).  

 Subject or legally authorized representative must sign a written informed consent that states 

that he/she understands and accepts to comply with the planned study procedures. 

 



 10 

Exclusion Criteria:  

 Imminent death (life expectancy ≤ 24 h).  

 Known hypersensitivity or known adverse reactions to the study drug, its metabolites, or 

excipients of the formulation. 

 Invasive mechanical ventilation. 

 Participation in any other clinical trial. 

 ALT or AST blood levels > 5 x ULN (Upper Limit of Normal). 

 Creatinine Clearance < 50 mL/min using the Cockcroft-Gault formula for participants ≥ 18 years-

old 
13

. 

 Patients with a recent acute coronary syndrome (< 1 month). 

 Patients with cerebrovascular accident background. 

 Women who are pregnant or breastfeeding. 

 

Interventions: 

INTERVENTION DESCRIPTION {11a}: 

Takeda laboratories has contributed the experimental study product: Icatibant acetate (Firazyr®, Shire 

Pharmaceutical Ireland Limited. Block 2 & 3 Miesian Plaza, 50–58 Baggot Street Lower. Dublin 2, 

Ireland). The clinical research organization (Bioclever, Rambla Catalunya, 135, 3º 1ª, 08008-Barcelona) 

contracted for performing the monitoring and the pharmacovigilance, was in charge of delivering the 

medication (Icatibant) to the hospital pharmacies. 

The e-CRF will provide the random code after the investigator introduces the required data. Then, for 

the first dose, the investigator of each center will contact the person in charge in the hospital pharmacy. 

Icatibant will be immediately prepared after randomization in the hospital pharmacy and the hospital 

pharmacist will provide it to the nurse in charge of administering it. For the following doses (from 2
nd

 to 

9
th

 doses), will be programmed according to usual nursing clinical practice procedure. 

 

As abovementioned (explanation for the choice of comparators {6b} section), in January 2021, SoC is 

based on respiratory support measures, fluid therapy, antipyretic treatment, postural measures, low-
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molecular-weight-heparins, corticosteroids (such as dexamethasone) and remdesivir. The hospital 

pharmacy of each center will facilitate these drugs according with usual clinical practice procedure. 

 

CRITERIA FOR DISCONTINUING OR MODIFYING ALLOCATED INTERVENTIONS {11b} 

Participants may voluntarily discontinue trial treatment and/or prematurely end their participation in 

the trial for any reason, at any time. The investigator may also decide at any time during the trial, to 

temporarily interrupt or permanently discontinue the trial treatment if it is deemed that continuation 

would be detrimental to, or not in the best interest of the participant. 

 

Similarly, the sponsor, Ethics Committee (EC) or authorized regulatory authority can decide to halt or 

prematurely terminate the trial when new information becomes available whereby the rights, safety 

and well-being of trial participants can no longer be assured, when the integrity of the trial has been 

compromised, or when the scientific value of the trial has become obsolete and/or unjustifiable. 

 

Circumstances requiring premature treatment interruption or discontinuation of the trial include, but 

are not limited to: (1) safety concerns related to blood product or unacceptable intolerability 

(potentially life-threatening reaction during treatment), (2) trial participation while in violation of the 

inclusion and/or exclusion criteria and (3) pregnancy or the intention of becoming pregnant. In any such 

case of early trial termination and/or treatment interruption/discontinuation, the investigator will 

continue to closely monitor the participant’s condition and ensure adequate medical care and follow-up. 

Additionally, these patients will continue to be followed for the primary outcome and their data will be 

included in intention-to-treat analyses. 

 

STRATEGIES TO IMPROVE ADHERENCE TO INTERVENTIONS {11c} 

This trial will be carried out on patients admitted to hospital units and treatment will be administered by 

healthcare professionals under the study team’s supervision. Detailed information on the interventions’ 

administration is provided within the hospital’s electronic system (SILICON) and will be displayed once 

the nurses administer the treatment. Most of the follow-up visits will be performed during hospital 

admission period. The only visit to be performed on outpatients (visit 7) will be, a priori, a phone call 
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visit, and patients would be requested to come to the hospital for a face-to-face visit only if considered 

necessary by the evaluating physician.  

 

RELEVANT CONCOMITANT CARE PERMITTED OR PROHIBITED DURING THE TRIAL {11d} 

Concomitant Treatment: According to the summary of product characteristics (items 4.3. 

Contraindications; 4.4. Special warnings and precautions for use; and 4.5. Interaction with other 

medicinal products and other forms of interaction), Icatibant could be administered concomitantly with 

any drug. 

 

Based on our experience in patients like those proposed to be enrolled in this clinical trial: “patients 

with SARS-CoV-2 pneumonia with a short time since onset of pneumonia and who need to be admitted 

to hospital units to be treated with supplemental oxygen using non-invasive ventilation”, approximately 

90% of these symptomatic patients with COVID-19 present a self-limited disease course within 7-10 

days, and, therefore, are discharged from the hospital (time of the efficacy assessment). 

 

On the other hand, Icatibant has a short half-life (1.4 hours; within 7-10 hours after the last dose, the 

drug is cleared) and will be administered 3 times a day for 3 days. If the last dose is administered at 64 

hours after the first dose (Icatibant administrations at 0, 8, 16, 24, 32, 40, 48, 56 and 64 hours), it is 

expected that at approximately 74 hours (start of the trial’s fourth day) Icatibant is already cleared. 

 

One of the main risks for a patient hospitalized for pneumonia and treated with supplemental oxygen 

through non-invasive ventilation is superinfection (usually bacterial). If this happens during the trial, 

antibiotics may be administered in the first days of the study and are not contraindicated during the use 

of Icatibant. 

 

As a result, the use of any drug will be permitted if considered necessary for clinical management. Any 

concomitant medication will be recorded in the clinical history (detailing the product, dose, route, days 

of administration and reason for treatment). All this information will be recorded in the e-CRF. 
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Rescue Therapy: if the disease worsens, the rescue therapy will be established according to the clinical 

protocol of each hospital. In general, these patients will receive the established SoC measures, 

consisting of respiratory support, fluid therapy, antipyretic treatment, postural measures, and low 

molecular weight heparins. It may also include anti-inflammatory treatment with corticosteroids and 

‘anti-COVID antivirals’ as remdesivir. 

 

Criteria for the Discontinuation of the Study Treatment: As specified in the Summary of Product 

Characteristics: Icatibant (according to the SmPC for Firazyr®) is contraindicated for hypersensitivity to 

the active ingredient or to any of its excipients. 

 

OUTCOMES {12} 

Primary Outcomes:  

Primary outcomes are Icatibant’s efficacy and safety: number (percentage) of patients considered as 

responders. Responder is defined as a patient who reaches a clinical response [sustained 48-hour grade 

2, grade 1 or grade 0 classification on the WHO 8-point ordinal scale for clinical status assessment (Table 

1)] and who has not presented any severe adverse events (grades ‘3’, ‘4’ or ‘5’ of the Common 

Terminology Criteria for Adverse Events -CTCAE- (Table 2) before 10 days starting treatment. 

 

Classification Magnitude of the Adverse Event 

Grade 1 
Mild adverse event. Asymptomatic or mild clinical symptoms or just an observation; 

intervention not indicated. 

Grade 2 Moderate adverse event. Minimal, local or non-invasive intervention indicated. 

Grade 3 

Serious or medically significant adverse event, but not immediately life-threatening. 

Hospitalization or hospitalization prolongation indicated; important limitation of self-

care. 

Grade 4 Adverse event with risk of mortality or disability. 

Grade 5 Death associated with an adverse event. 

Table 2: Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0 
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Secondary Outcomes:  

Clinical secondary outcomes: (1) ‘long-term efficacy’: number (percentage) of patients who reaches a 

sustained 48-hour grade 2, grade 1 or grade 0 classification on the WHO 8-point ordinal scale for clinical 

status assessment after 10 days starting treatment and within 28 days after hospital discharge. (2) time 

up to achieve a clinical response:  period time (days) between visit 1 (treatment start visit) and the day 

of gathering sustained 48-hour grade 2, grade 1 or grade 0 classification on the WHO 8-point ordinal 

scale for clinical status assessment. (3) time up to achieve an afebrile state: period time (days) to reach a 

48-hour sustained afebrile state (i.e., body temperature ≤ 37.5ºC) without antipyretic medication. (4) 

time from symptom onset:  period time (days) between the first COVID-19-related symptom and visit 1 

(treatment start visit). (5) Number (percentage) of patients considered as responders based on National 

Early Warning Score 2 (NEWS 2)*. Responder is defined as a patient who reaches at least a sustained 24-

hour score ≤ 2. (6) COVID-19-related relapse: number (and percentage) of patients discharged who 

presents any COVID-19-related relapse or comorbidity.  

 

*Clinical severity assessment will be carried out using the NEWS 2: https://www.mdcalc.com/national-

early-warning-score-news-2 
15

. This score, for access by electronic devices, has demonstrated the ability 

to determine the degree of illness of a patient and prompts critical care intervention. The score is based 

on 7 clinical parameters (respiratory rate, oxygen saturation, any supplemental oxygen requirement, 

temperature, systolic blood pressure, heart rate, level of consciousness [Alert, Responsive to voice, 

Responsive to pain, Unresponsive]). 

 

Safety secondary outcomes: 

(7) number (and percentage) of patients with any AEs. (8) number (and percentage) of AEs. (9) number 

(and percentage) of SAEs: according to their severity and relationship with treatment, and by 

determining the number of patients with a grade 3, grade 4 or grade 5 adverse event according to the 

CTCAE (Common Terminology Criteria for Adverse Events – see Table 2). (10) mortality for any cause: 

number (and percentage) of patients who died. (11) COVID-19-related mortality: number (and 

percentage) of patients who died due to COVID-19. (12) time until death: number of days from visit 1 

until death. (13) COVID-19-related complications: number (and percentage) of patients who had any 

https://www.mdcalc.com/national-early-warning-score-news-2
https://www.mdcalc.com/national-early-warning-score-news-2
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complications and number (and percentage) of complications up to 28 days after hospital discharge 

(visit 7). (14) number (and percentage) of patients who require intensive care. (15) number (and 

percentage) of patients requiring intensive care and invasive mechanical ventilation. (16) number (and 

percentage) of patients who require oxygen supplementation from hospital discharge up until visit 7. 

(17) number (and percentage) of patients diagnosed with another nosocomial infection. (18) number 

(and percentage) of patients who requires hospital readmission within 28 (± 3) days from hospital 

discharge.  

Safety assessment will be carried out from the treatment’s first dose up to 28 (±3) days after hospital 

discharge according to the CTCAE (AEs, SAEs and SUSARs will all be informed in the e-CRF).  
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PARTICIPANT TIMELINE {13} 

    Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 
(2)

 

  
Patient 

Screening 

Treatment 

Start 
Hospitalization 

Efficacy 

Assessment 

Hospital 

Discharge 
Study End 

Days of Treatment   Day 1  Day 2 
Day 3  

(last dose) 
        

Days since the beginning of treatment 

administration 
  Day 0 Day 1 Day 2 Day 3 Day 10 (±1)   

Day 28 (±3) from 

hospital discharge 

Obtaining Informed Consent ✔  
 

            

Eligibility Criteria Assessment ✔                

Demographic data ✔                

Acute illness information (SARS-CoV-2 

pneumonia):  

✔          ✔      
▫ New-onset radiological infiltrates 

(4)
  

▫ RT-PCR or antigen testing: positive 

General examination [respiratory ✔  ✔  ✔  ✔  ✔  ✔  ✔    
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parameters, fever] 
(5)

 

General laboratory tests 
(6)

 ✔  ✔  ✔  ✔  ✔
(1) 

 ✔  ✔
(1)

  ✔
(1) 

 

12-lead EKG ✔  ✔  ✔  ✔  ✔  ✔  ✔  ✔  

▫ Patient Clinical Status Scale 

✔  ✔  ✔  ✔  ✔  ✔  ✔  ✔  

▫ Clinical Severity Assessment Scale 

Treatment administration   ✔  ✔  ✔          

Biomarkers’ samples   ✔
(3)

 ✔  ✔    ✔  ✔  ✔  

AEs’, SAEs’ and SUSARs’ notification  ✔  ✔  ✔  ✔  ✔  ✔  ✔  ✔  

Concomitant treatment recording ✔  ✔  ✔  ✔  ✔  ✔  ✔    

Table 3: During the study, laboratory tests and other complementary tests will be performed according to the clinical criteria of the physician in charge. (1) According to 

medical criteria. (2) This visit will be conducted by a phone call or face-to-face if the physician in charge deems necessary. (3) before administering treatment. (4) Fever in 

hospitalized patients with SARS-CoV-2 pneumonia is usually measured on the forehead with an infrared thermometer every 6 hours or on demand, if the patients’ status so 

requires. (5) Fever in patients hospitalized for SARS-CoV-2 pneumonia, generally, is taken on the forehead with an infrared thermometer every 6-8 hours or on demand if 

the patient´s status so requires. Respiratory parameters: O2 saturation and respiratory rate. 

(6) Includes: complete cell blood count, D-dimer, sedimentation rate, AST, ALT, bilirubin, creatinine, creatinine clearance, LDH, PT, aPTT, fibrinogen, ferritin, HDL, LDL, 

triglycerides, troponin, creatine-kinase, PCR, complement factor C4, C1 inhibitor antigen and C1 inhibitor functional activity. 
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Study procedure. 

Patients will be screened from the emergency department of each hospital or in the hospitalization 

ward on day 1 of admission. Patients enrolled on the trial will be followed up until 28 days (1 month) 

from hospital discharge. 

 

At the baseline visit (Day 0, patient screening), a complete evaluation to confirm that the patient meets 

all the inclusion criteria and none of the exclusion criteria will be carried out. Every patient will be 

informed about the study and will be given the information sheet and informed consent to sign prior to 

enrollment on the trial. Demographic parameters, medical history, information on concomitant 

medication and the presence of adverse events will be recorded. 

 

At visit 1 (Treatment Start Visit), a new clinical assessment will be performed. Patients will be re-

evaluated to confirm (double-check) that they meet all the inclusion criteria and none of the exclusion 

criteria. Patients will be randomized and assigned to one of the treatment arms. Treatment will then be 

started. One dose of Icatibant will be given every 8 hours for 3 days, for a total of 9 doses, for patients 

assigned to the experimental group, along with the SoC.  

 

Baseline visit and visit 1 may overlap. If this occurs, the investigator will collect all the information from 

both visits in the electronic-Case Report Form (e-CRF). 

 

During hospital admission (number of days may vary by length of hospital admission), all outcomes 

related to the patient’s clinical status and clinical severity assessment criteria will be collected daily from 

the medical records. All medication received by the patients, as well as fluid therapy and the presence of 

adverse events, will also be recorded.  

 

The following information will be retrieved until the 4
th

 day of hospitalization: general examination, vital 

signs (including SpO2), clinical data for study outcomes and adverse events assessment, 12-lead EKG and 

laboratory analysis (including renal function, hepatic enzymes and parameters suggestive of ischemia – 
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creatine kinase, troponin). Serious adverse events (SAEs) and all the AEs will be collected, if they occur, 

even if they are not part of the trial’s endpoints nor related with the investigation drug. 

Visits 2 and 3 will correspond to safety assessment during hospital admission. Visit 2 and Visit 3 will take 

place, respectively, on day 2 (24 hours after Treatment Start, before the 4
th

 dose of Icatibant) and on 

day 3 (48 hours after Treatment Start, before the 7
th

 dose of Icatibant). Visit 4 will take place 72 hours 

after Treatment Start, visit of the ‘End of Treatment’ (after all doses are administered). Hospital 

discharge may occur after completing Visit 4, if the patient is clinically stable (i.e., no fever for 48 

consecutive hours without antipyretic medication, PaO2/FiO2 > 380 or O2 Saturation > 94%, Respiratory 

rate ≤ 24 bpm, absence of decompensation of any comorbidity). 

 

Visit 5 [10 (± 1) days after Treatment Start] will be an efficacy assessment visit. A clinical assessment will 

be performed and the patient's clinical status and clinical stability criteria
#
, as well as the medication 

used and the presence of adverse events, will be reevaluated. If the hospital discharge visit overlaps 

with the Day 10 visit, the investigator will only fulfill the day 10 visit in the e-CRF, recording that it is also 

the hospital discharge visit. The patient will be sent home and will be informed of the confinement 

regimen measures to be followed at home (or similar, e.g., medicalized hotel), if necessary. 

A patient classified as a treatment failure (i.e., non-responder – all those patients who do not meet the 

criteria to be considered a responder) will have his/her participation on this trial terminated. 

Afterwards, his/her condition will be treated at the discretion of the physician in charge of his/her 

specific case. 

 

#
Clinical stability (defined as [1] body temperature ≤ 37.5ºC for 48 hours without any antipyretic 

medication, and [2] PO2/FiO2 > 380 or Oxygen saturation > 94%, and [3] respiratory rate ≤ 24 rpm, and 

[4] the absence of any kind of comorbidity decompensation) will also be assessed and the time to 

achieve it will be calculated starting from the time of basal visit.  

 

If the patient is discharged before the 10
th

 day Treatment Start, the investigator must complete the Day 

10 Visit in the e-CRF for the efficacy assessment on the same day as the hospital discharge. 
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If the patient is discharged after the 10
th

 day Treatment Start, the date of hospital discharge will be 

recorded (visit 6). Besides, the following data will be gathered at the time of hospital discharge. The 

patient’s clinical status and clinical stability, the number of days on invasive mechanical ventilation (if 

required), the number of days on ‘antiviral’ treatment (if administered), and AEs and SAEs.  

 

The end of the study visit will be performed at 28 days after hospital discharge. The patient will be 

informed that he/she will be called by phone at the 28
th

 day after hospital discharge (visit 7) to assess 

the disease course. Patients will also be informed that they might be requested to come to a face-to-

face appointment at the hospital, if considered necessary by the physician who performs the phone 

interview. The aim of this visit is to collate the potential relapses, readmissions or new visits to the 

emergency room; the COVID-19 related complications’ information will also be collected, the number of 

deaths from any cause and the cause of death (from hospital admission and up to 28 days after hospital 

discharge), as will be the presence of AEs. 

 

SAMPLE SIZE {14} 

No formal sample size estimation was performed. Until now, no clinical trial has been published on 

efficacy and safety of Icatibant in patients infected with SARS-CoV-2. Therefore, previous data on the 

efficacy of Icatibant in patients with SARS-CoV-2 pneumonia to estimate a sample size is not available. 

Besides, the statistical hypothesis of this proof-of-concept trial is not to demonstrate the superiority of 

“SoC-plus-Icatibant” versus “SoC” on efficacy. Our intention is to include a total of 120 patients (60 in 

the experimental treatment group and 60 in the control treatment group). The results of this clinical 

trial will provide information that will allow us to calculate the sample size required for the superiority 

hypothesis regarding the primary endpoint of the trial, which might be the objective of a future clinical 

trial. 

 

RECRUITMENT {15} 

The target population of this clinical trial are hospitalized patients diagnosed with SARS-CoV-2 

pneumonia who are not on invasive mechanical ventilation (i.e., grades 4 and 5 of the WHO 8-point 

clinical status assessment ordinal scale – see Table 1). This type of patient arrives generally to 
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emergency department of each hospital. Study subjects will be recruited prospectively and included in 

the study for subsequent randomization in Emergency Department if they meet the inclusion criteria 

and if there is no reason for exclusion (see ‘Eligibility Criteria’). In the hospitals involved in this clinical 

trial, it will be avoided to participate in another clinical trial that may compete for the same type of 

patients. 

 

Assignment of Interventions: Allocation 

SEQUENCE GENERATION {16a}, CONCEALMENT MECHANISM {16b} AND IMPLEMENTATION {16c} 

The randomization process will be centralized electronically using the e-CRF itself (REDCAP). The 

randomization list will be computer-generated in blocks of 4 and stratified for each site. Patients will be 

assigned to the study groups at the time of enrollment on the study.  

 

Assignment of Interventions: Blinding 

WHO WILL BE BLINDED? {17a}  

This is an open-label clinical trial, the study medication will not be blinded.  

 

PROCEDURE FOR UNBLINDING IF NEEDED {17b} 

This does not apply because it is an open-label study. 

 

Data collection and management  

PLANS FOR ASSESSMENT AND COLLECTION OF OUTCOMES {18a} 

Data of interest (see primary and secondary outcomes) will be collected by the trial’s participant 

physicians, who are familiar with this protocol. It will be collected from the anamnesis and from physical 

exploration, which will be recorded on the patients’ digital clinical history, as well as the complementary 

tests’ information. In both groups, patients will be monitored daily during the first 4 days of 

hospitalization and the patient's clinical status and clinical response to treatment will be assessed.  
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The sponsor will oversee maintaining quality control systems while this trial is being carried out, which 

will be done through standard operating procedures. Data entry personnel will be given access to the 

participants’ digital clinical history, so that they can fulfill the e-CRF. 

All trial-related parties accept direct access to the data source, and to the documents and reports 

related to the study, to be monitored and audited by the sponsor, and for Regulatory Authorities’ 

inspection. Source trial documents should allow traceability. 

 

PLANS TO PROMOTE PARTICIPANT RETENTION AND COMPLETE FOLLOW-UP {18b} 

All control visits except the last will be carried out during hospitalization. This last control follow-up visit 

after hospital discharge will be primarily a phone call interview (carried out by one of the study’s 

participant physicians). At the evaluating physician’s discretion, a face-to-face medical follow-up visit 

will be indicated. We expect that this straightforward follow-up procedure promotes participants’ 

retention and allows the follow-up process to be properly carried out.  

 

Protocol deviations will be documented and explained in detail by the investigators, and the sponsor will 

be informed, via the study monitor. In the event of a ‘serious’ protocol violation, the investigator must 

inform the sponsor immediately. The monitoring team will record all protocol breaches/deviations. The 

sponsor will review all protocol deviations and assess whether any represent a ‘serious’ violation 

according to Good Clinical Practice guidelines. The sponsor will inform the institutional review board 

(IRB) of any protocol breach/deviation that could impact on patient safety and on data integrity. 

 

DATA MANAGEMENT {19} 

An electronic case report form (e-CRF) based on REDCap platform (Research Electronic Data Capture 

software, REDCap Consortium), will be created ad hoc for this study in coordination with the 

Biostatistics Unit of the IDIBELL (UBiDi). It does not collect data that allows patient identification. 

Stratification by healthcare center will be implemented when programming the e-CRF. Thus, when the 

computer system assigns the treatment group, stratification by healthcare center will have already been 

taken into account. 
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Data regarding the random assignment (date and time), demographic information, clinical history, 

important clinical complications, clinical data on the acute condition, etiological agent, and 

hematological and biochemical analysis will be extensively collected, as well as the data regarding the 

administered doses of the study treatment and of any other administered treatment.  

 

Statistical methods 

STATISTICAL METHODS FOR PRIMARY AND SECONDARY OUTCOMES {20a} 

All data collected in the study will be summarized using appropriate statistical methods. These 

summaries will be stratified by study groups. 

First, a descriptive analysis of the study variables will be performed. Continuous variables will be 

reported as mean and standard deviation (SD) or as median and range; and categorical variables will be 

described as absolute frequencies and percentages. 

To assess the efficacy of Icatibant in adult patients hospitalized for COVID-19, 10 days after starting the 

treatment, the difference between both groups’ response rate to treatment will be calculated [relative 

risk [RR] and its 95% of confidence interval (95%CI)].  

 

The primary outcome analysis will be per protocol (PP). If a relevant proportion of subjects (> 10%) was 

found to present relevant protocol deviations (e.g., failure to meet screening criteria, visit calendar, or 

technical aspects of the study treatment), a PP analysis group would be defined (from which subjects 

with such deviation would be excluded). If this happens, all exploratory efficacy analyses would be 

performed once more for this PP group as a sensitivity test. Protocol deviations will be settled prior to 

starting data analysis (at the “Statistical Analysis Plan” meeting). By that time, a decision will be made on 

whether the PP analysis group will be defined. The primary outcome will also be analyzed in the 

intention-to-treat population. This analysis should include all the subjects from the safety analyses set 

for whom an efficacy assessment is also available 10 days after starting the study treatment or 

throughout the study. Efficacy analyses will be performed on this group. 

For the secondary outcomes’ assessment, we will calculate the unadjusted and adjusted estimates of 

the effect size and their corresponding 95% CI using linear regression, logistic regression or Cox’s 

proportional hazards regression. 
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Adverse events recorded during the study will be coded according to the latest available version of the 

MedDRA dictionary and will be described using absolute and relative frequencies by study group, 

according to severity and relation to treatment. We plan to perform 3 safety visits during the 

hospitalization (visit 2, visit 3 and visit 4) aimed at collecting possible adverse events, on the first 10 

patients recruited. This will allow for safety to be assessed before administering dose 4 and dose 7 of 

Icatibant. If the safety evaluation of the first 10 patients is favorable (i.e., no significant adverse events 

are observed), the patient recruitment process will continue. 

Finally, the statistician who will perform the data analysis will be blinded regarding the treatments 

received by the patients (Experimental Group: SoC-plus-Icatibant vs. Control Group: SoC). R version 

3.6.2 or higher for Windows (R Foundation for Statistical Computing) will be used for data processing 

and analysis. 

 

METHODS FOR ADDITIONAL ANALYSES (e.g., SUBGROUP ANALYSES) {20b} 

A multivariate regression model will be constructed and adjusted for potentially important confounding 

factors such as age, gender, clinical complications, and baseline symptoms.  

 

METHODS IN ANALYSIS TO HANDLE PROTOCOL NON-ADHERENCE AND ANY STATISTICAL METHODS TO 

HANDLE MISSING DATA {20c} 

In the case of missing data, imputation will be made taking into account that the treatment effects’ 

estimator is not biased and that an increase in type I error has been avoided. Since the disease under 

study tends to present a progressively worsening natural course, the application of imputation 

techniques that respect these two conditions may be complicated. However, considering that the 

aforementioned hypothesis contrast ensures the trial’s internal sensitivity by expecting an improvement 

in the experimental group, the last observation carried forward (LOCF) technique seems to be a 

conservative approach to the matter.   

 

Oversight and monitoring 

COMPOSITION OF THE DATA MONITORING COMMITTEE, ITS ROLE AND REPORTING STRUCTURE {21a} 

http://www.r-project.org/
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A Data Safety and Monitoring Committee (DSMC) will be created ad hoc and will be composed of a 

medical doctor or pharmacist with expertise on pharmacovigilance, and of a medical doctor with COVID-

19 expertise, both external to this protocol, and by a medical doctor from sponsor. The aim of this DSMB 

is to evaluate the safety of this clinical trial and to decide to go or no to go ahead (to stop) with patients’ 

inclusion. Two meeting are planned. The first one with the first 10 patients included and the second one 

with the first 42 patients included. The patients' inclusion will be stopped after the inclusion of patient 

number 10 up to DSMB decision. 

 

Trial monitoring will be carried out by a CRO (Contract Research Organization) hired for this purpose and 

independent from the trial staff. The sponsor and investigator/participating site will allow direct access 

to the trial data and corresponding data source, and to any other trial-related documents or materials to 

verify the accuracy and completeness of the data collected. 

 

INTERIM ANALYSES {21b} 

An interim analysis will be performed when 35% of the sample size (42 patients) has been enrolled and 

randomized and has completed the 10-day follow-up period or has been discharged from hospital, if it 

occurs before 10 days. The aim of this interim analysis is to assess the efficacy and the futility for 

evaluating the possible termination of the trial (if futility issues are identified).   

 

 

ADVERSE EVENT REPORTING AND HARMS {22} 

Adverse events recorded during the study will be coded according to the latest available version of the 

MedDRA dictionary and will be described using absolute and relative frequencies by study group, 

according to severity and its causal relation with treatment. 

 

We intend to perform 3 safety visits during the hospitalization period (visit 2, visit 3 and visit 4), aiming 

to collect possible adverse events, in the first 10 patients recruited. This will allow a safety assessment 

before administering the 4
th

 and the 7
th

 doses of Icatibant. If the safety evaluation of the first 10 
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patients is favorable (i.e., no notable adverse events are observed), the recruitment process will 

continue.  

 

Serious adverse events will be described by study group and the 95%CI of the efficacy difference 

between both groups will be calculated. Peto’s method will be used by setting the stopping boundaries 

at p<0.01. The study will be terminated if futility or safety issues are identified. 

 

FREQUENCY AND PLANS FOR AUDITING TRIAL CONDUCT {23} 

The Investigator shall allow direct access to trial data and documents for monitoring, audits and/or 

inspections by authorized entities such as, but not limited to, the sponsor or its designees and 

competent regulatory or health authorities. As such, e-CRFs, source records and other trial-related 

documentation (e.g., the Trial Master File, pharmacy records) must be kept current, complete and 

accurate at all times. The auditors will be independent from the clinical trial and its conduct. 

 

PLANS FOR COMMUNICATING IMPORTANT PROTOCOL AMENDMENTS TO RELEVANT PARTIES (e.g., 

TRIAL PARTICIPANTS, ETHICAL COMMITTEES) {25} 

As per good clinical practice, trial participants will be informed of any significant changes during the 

trial. Major protocol changes will be submitted for IRB approval and minor outcomes will be informed to 

the IRB. 

 

WHO WILL TAKE INFORMED CONSENT? {26} 

Potential participants will be screened on the emergency ward or upon arrival at the COVID-ward. One 

of the physicians involved in the study will provide the first assessment of whether the patient is 

interested in participating in the study. If he/she is interested to participate, the investigators of the 

ICAT-COVID-study team will double-check the eligibility criteria and contact the patient to provide more 

information and obtain the signed written informed consent. 

 

The informed consent form includes a short and comprehensible summary of the rationale of the trial, 

the trial design, and the study drug. This is followed by an elaborate form, where all study-related 
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procedures, clinical data collection (for instance clinical scores and vital signs), bio-sample collection (for 

instance blood samples and nasal swabs) and the potential risks (potential adverse events) and benefits 

(potential individual positive effects of the intervention, contribution to knowledge production) from 

the study are explained. Also, data management and ethical approval are detailed, as well as the 

insurance policy. The investigator will also verbally explain this consent form and shall be available to 

answer any questions related to the study that may occur, prior to asking the patient to sign the consent 

form. A copy of the informed consent form is attached to this manuscript as Supplementary Material: IC 

Form.  

 

Additional consent provisions for collection and use of participant data and biological specimens {26b} 

Not applicable. 

 

CONFIDENTIALITY {27}  

The results from this clinical trial are confidential and may not be transferred to third parties in any form 

or manner without written permission from the Sponsor. All individuals involved in the clinical trial are 

bound to this confidentiality clause in line with the REGULATION (EU) 2016/679 OF THE EUROPEAN 

PARLIAMENT AND OF THE COUNCIL of April 27
th

, 2016 on the protection of natural persons with regard 

to the processing of personal data and on the free movement of such data, as well as all other valid and 

applicable laws and regulations, such as the ‘Ley Org nica 3/2018, de 5 de diciembre, de Protección de 

Datos Personales y garantía de los derechos digitales’ [Personal Data Protection and Digital Rights 

Assurance Law]. Therefore, patient data will be pseudonymized. 

 

Whilst obtaining a signature for the Written Informed Consent, the Investigator will request written 

permission from the patient to directly access his/her data. With this permission granted, the patient’s 

data may be examined, analyzed, verified and reproduced for the evaluation of the clinical trial. 

 

Data will be anonymized, so that the corresponding patient cannot be identified. Patient data will also 

be dissociated. Patients will be assigned consecutive numbers as they are enrolled in the study, and 

these identification numbers (or codes) will be used in the e-CRF; the full name of the patient will not be 
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included in the e-CRFs. The principal investigator of each center will keep an updated patient 

identification list containing the name, clinical history number and the patient’s identification number 

(or code) for the clinical trial. 

 

The study monitor may have access to the patient's identity and data related to the study monitoring 

procedures. Any person with direct access to the data (Regulatory Authorities, Trial Monitors and 

auditors) will take all possible precautions to maintain the confidentiality of patient’s identities. 

It is the Investigator’s responsibility to obtain a written informed consent from the study patients. It is 

the Trial Monitor’s responsibility to make sure that each patient has given his/her written consent to 

allow this direct access. 

The Investigator shall ensure that the documents provided to the Sponsor do not contain the patient’s 

name or any identifiable data. 

 

PROVISIONS FOR POST-TRIAL CARE {30} 

A specific insurance has been hired for ad hoc in case of any harm related to the patient’s participation, 

if they are not directly caused by the disease under study or by the evolution of any other underlying 

condition. 

Since the benefit risk relationship will not yet be able to know at the end of the clinical trial, it is not 

intended to facilitate Icatibant when a patient’s participation on this trial ends if this treatment were 

necessary. However, if the results were promising, this topic will be reconsidered and Icatibant will be 

provided by Takeda Lab at the discretion as long as his/her assigned physician orders it in accordance 

with usual clinical practice. 

 

DISSEMINATION PLANS {31a} 

The results will be published in a peer-reviewed journal and presented at international medical 

meetings. 

 

Authorship eligibility guidelines and any intended use of professional writers {31b} 

The authorship is based on the criteria according to International Committee of Medical Journal Editors  
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http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-

authors-and-contributors.html (accessed July 7th 2021) 

 

PLANS TO GIVE ACCESS TO THE FULL PROTOCOL, PARTICIPANT LEVEL-DATA AND STATISTICAL CODE 

{31c} 

The protocol is available through the code EudraCT: 2020-002166-13 and on clinicaltrials.gov (NCT 

NCT04978051. No public access to the patient dataset is planned to be given at this moment. Dr. 

Cristian Tebé, the Head of the Biostatistics Unit, will be in charge of the dataset and granting access to 

this information will be evaluated on a case-by-case basis and at the request of the interested part.  

 

PLANS FOR COLLECTION, LABORATORY EVALUATION AND STORAGE OF BIOLOGICAL SPECIMENS FOR 

GENETIC OR MOLECULAR ANALYSIS IN THIS TRIAL/FUTURE USE {33}  

Blood samples will be systematically collected on baseline visit and on visits 1, 2, 3 and 5, and on visits 4, 

6 and 7 according to medical criteria (see Table 3). Blood analysis will include complete blood cells 

count, D-dimer, sedimentation rate, AST, ALT, bilirubin, creatinine, creatinine clearance, LDH, PT, aPTT, 

fibrinogen, ferritin, HDL, LDL, triglycerides, troponin, creatine-kinase, c-RP (c – Reactive Protein), 

complement factor C4, C1 esterase inhibitor. These blood samples will be destroyed following the 

procedure of each center clinical practice. 

Diagnosis of SARS-CoV-2 will be done by qualitative Reverse Transcriptase Polymerase Chain Reaction 

(RT-PCR) from nasopharyngeal smear or through qualitative antigen testing.  

 

 

Discussion 

The administration of Icatibant acetate (Firazyr®) to patients with SARS-CoV-2 infection will allow 

assessment of its competitive antagonism effect at the bradykinin type 2 receptor on the endothelial 

cell, acting as a potential anti-inflammatory (which may inhibit edema development) and as a potential 

inhibition of the SARS-CoV-2 protease.  

 

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
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The rationale for the potential efficacy of Icatibant in COVID-19 is based on the inhibition of bradykinin’s 

action on endothelial cells and on the inhibition of the SARS-CoV-2 M protease (a key enzyme in 

coronavirus replication) 
16

. Hence, Icatibant may interfere with the inflammatory cascade responsible 

for tissue damage, as well as support ventilatory function, while endogenous mechanisms and 

treatments promote recovery in the face of greater impairment in life-threatening conditions 
17,18

. 

Currently, it is unknown whether this approach (Icatibant) could help avoiding serious complications 

from SARS-CoV-2 infection. However, a case-control study in patients with COVID-19 concluded that 

Icatibant had an excellent tolerance and improved the oxygenation of those patients 
19

. It is noteworthy 

that another study protocol of a phase II, single-center, three-armed parallel-group, open-label clinical 

trial has been recently published 
20

.  

 

Likewise, there is uncertainty regarding the most appropriate dose and timing of administering Icatibant 

in SARS-CoV-2 infection setting. In this proof-of-concept clinical trial, we have chosen the dosing 

regimen of Icatibant based on 3 doses per day for 3 consecutive days. Icatibant is characterized by a 

rapid onset of action, after binding to BK2R, and a rapid relief of clinical symptoms in hereditary 

angioedema (HAE). It also has a short half-life of approximately 1.4 hours (1.48 ± 0.35 hours) after a 

single subcutaneous 30-mg dose 
21

. Therefore, the administration of multiple doses at given intervals 

would be necessary to ensure continuous exposure over several days. It has been estimated that the 

median time for COVID-19 patients to develop an ARDS is of approximately 8–12 days from the 

symptom onset (the timeframe for edema development and increase).  While it is true that the 

proposed posology is largely empirical, data from Icatibant in HAE has been considered. The option of 

repeating a dose for up to a maximum of 3 doses in 24 hours is permitted if a single 3 mL subcutaneous 

injection of Icatibant 10 mg/mL (a total of 30 mg) is not sufficient to induce complete symptoms’ 

remission 
5
. Albeit no more than 8 Icatibant injections per month were administered in previous clinical 

trials on HAE patients, post-marketing data analysis from the IOS registry, obtained from 557 patients 

with HAE who were administered Icatibant to treat a total of 3025 HAE attacks, shows no evidence of 

additional risks associated with the administration of 8 doses/month of Icatibant, neither with repeated 

administrations at consecutive nor smaller timeframes (< 6-hour intervals) 
6
. Furthermore, 

repeated subcutaneous administrations of 30 mg Icatibant at 6-hour intervals in healthy volunteers did 
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not result in substantial drug accumulation 
21

. As a safety measure, patients will be monitored 

throughout the study with special emphasis during the days of Icatibant administration and on the 24 

hours following the end of treatment administration, when clinical status assessment and laboratory 

analyses will be continuous. Besides, drug safety will be reviewed in depth on the first 10 patients 

enrolled. If no significant adverse effects are seen on those first 10 patients, patient recruitment will 

continue. During the treatment period, medical visits (visit 2, visit 3 and visit 4) will be performed for all 

patients. If any adverse event is found during the trial, it will be described according to severity and 

association to treatment. 

 

ICAT-COVID clinical trial has limitations, such as the open-label design; the novelty of this disease results 

in a rapidly changing environment regarding the SoC guidelines, which might influence the ICAT-COVID 

trial and potentially impose adaptations in the study protocol; and the unpredictability of the COVID-19 

pandemic, which leads to uncertainties regarding enrollment rates. The proposed open-label design 

without a placebo, but with two arms: experimental (SoC-plus-Icatibant) and control (SoC), is considered 

adequate to obtain the first evidence of this drug as treatment for patients hospitalized for SARS-CoV-2 

pneumonia and treated with supplemental oxygen using non-invasive ventilation. The ideal design 

would be a double-blind, randomized, placebo-controlled clinical trial. However, this design was ruled 

out for several reasons: i) The impossibility of on-site placebo manufacturing on the Centers’ 

pharmacies. Since Icatibant is a solution for injection in a pre-filled syringe, the placebo should also be a 

solution for injection in a pre-filled syringe. ii) The inability to mask pain caused by Icatibant at the site of 

administration. This symptom occurs in practically all patients treated with Icatibant and should be 

recorded in the medical history. These data would reveal which patients receive Icatibant and which 

patients receive placebo. iii) The manufacture of placebo has been considered in a CRO. However, the 

time required for the manufacturing process and its costs (which we could not afford) would have made 

the study unfeasible.  

Sample size could be another drawback. At the time of writing the study protocol, data to estimate the 

sample size are scarce.  In consequence, it was decided to conduct a proof-of-concept trial and enroll 

120 patients (60 in each study group), a feasible sample size according to our possibilities.  
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We consider that including in our clinical trial patients with SARS-CoV-2 pneumonia and oxygen 

requirements, but not invasively ventilated (WHO-Ordinal Scale for Clinical Assessment 4 and 5), could 

allow us to evaluate the impact of bradykinin inhibition in the first stages of SARS-CoV-2 infection. In 

case of being able to reduce the inflammatory stage of the disease, Icatibant could be considered as a 

potential therapeutic option and further larger trials would be carried out. 

 

Trial status 

The current protocol version is 3.2 (January 2021) and ICAT-COVID study is on the recruitment phase. 

The recruitment started on April 2021, and currently is ongoing (22 patients included at the moment of 

sending this manuscript for publication.  
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 EKG: Electrocardiogram 

 EU: European Union 
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 EudraCT: European Union Drug Regulating Authorities Clinical Trials Database 

 HAE: Hereditary AngioEdema 

 HDL: High density lipoprotein 

 ICAT-COVID: ICATIBANT – COVID  

 ICU: Intensive Care Unit 

 IDIBELL: Bellvitge Institute for Biomedical Research  

 IOS: Icatibant Outcome Survey 

 IRB: institutional review board 

 LDH: Lactate dehydrogenase 

 LDL: Low density lipoprotein 

 LOCF: Last Observation Carried Forward  

 MedDRA: Medical Dictionary for Regulatory Activities  

 NEWS-2: National Early Warning Score 2 

 PaO2: Oxygen pressure in arterial blood  

 PCR: Polymerase Chain Reaction  

 PP: Per Protocol  

 PT: Prothrombin Time 

 REDCap: Research Electronic Data Capture 

 SAE: Serious Adverse Event  

 SAR: Serious Adverse Reaction  

 SD: Standard deviation  

 SmPC: Summary of Product Characteristics for the investigational medicinal product  

 SoC Standard of Care  

 SpO2: Oxygen saturation  

 SUSARs: Suspected Unexpected Serious Adverse Reactions  

 RT-PCR: Reverse Transcription-polymerase chain reaction 

 UBiDi: Biostatistics Unit of the IDIBELL 

 WHO: World Health Organization 
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