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analysis) across both phases. Efficacy outcomes were based 
on patient-reported symptom severity (visual analog scale). 
 Results:  In groups of patients with one to five icatibant-treat-
ed attacks at any location (n = 88), the median times to onset 
of symptom relief, onset of primary symptom relief and al-
most complete symptom relief were 1.9–2.1, 1.5–2.0 and 
3.5–19.7 h, respectively. The same outcomes for laryngeal 
attacks (n = 25) were 1.0–2.0, 1.0–2.0 and 1.5–8.1 h, respec-
tively. The most frequently reported adverse events were a 
worsening or recurrence of HAE attack, headache and naso-
pharyngitis. Two serious adverse events (arrhythmia and 
noncardiac chest pain) were considered to be related to ica-
tibant.  Conclusions:  Icatibant was efficacious and generally 
well tolerated across multiple HAE attacks, including laryn-
geal attacks.  © 2015 S. Karger AG, Basel 

 Introduction 

 Hereditary angioedema (HAE) is a rare autosomal 
dominant disease characterized by recurrent and unpre-
dictable episodes of localized swelling of the skin, gastro-
intestinal tract and/or upper respiratory tract  [1] . In the 

 Key Words 

 Abdominal · Acute treatment · C1-inhibitor deficiency · 
Cutaneous · FAST-3 · Hereditary angioedema · Icatibant · 
Laryngeal · Open-label extension 

 Abstract 

  Background:  In randomized, controlled, double-blind, mul-
ticenter phase 3 studies, one icatibant injection was effica-
cious and generally well tolerated in patients with a single 
hereditary angioedema (HAE) attack. Here, the efficacy and 
safety of icatibant for multiple HAE attacks was evaluated 
across the controlled and open-label extension phases of 
the For Angioedema Subcutaneous Treatment (FAST)-3 
study (NCT00912093).  Methods:  In the controlled phase, 
adults with HAE type I or II were randomized (1:   1) to receive 
a single subcutaneous injection of icatibant 30 mg or pla-
cebo within 6 h of an attack becoming mild (laryngeal) or 
moderate (cutaneous/abdominal). Open-label icatibant was 
administered for severe laryngeal symptoms. In the open-
label extension phase, patients could receive up to three ica-
tibant injections per attack. Efficacy and safety were ana-
lyzed for the first five icatibant-treated attacks at any loca-
tion (prospective analysis) and laryngeal attacks (post hoc 
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most serious cases, laryngeal edema results in upper air-
way obstruction and can lead to death by asphyxiation if 
not treated promptly  [2, 3] . The edema is mediated by 
elevated bradykinin levels associated with a deficiency 
(type I) or functional loss (type II) of C1-esterase inhibi-
tor  [4, 5] . HAE with normal C1-esterase inhibitor has 
more recently been described  [6] , but was not a subject of 
the present study.

  Icatibant is a bradykinin B2 receptor antagonist that 
demonstrated efficacy compared with placebo, as well as 
a favorable safety profile, when used for the treatment of 
edematous attacks in patients with HAE type I or II in the 
randomized, controlled, double-blind phases of the For 
Angioedema Subcutaneous Treatment (FAST)-1, FAST-
2 and FAST-3 phase 3 studies (ClinicalTrials.gov identi-
fiers: NCT00097695, NCT00500656 and NCT00912093, 
respectively; see Cicardi et al.  [7]  and Lumry et al.  [8]  for 
further details). The patients enrolled in these studies had 
experienced numerous HAE attacks in the 6 months pri-
or to baseline, highlighting that patients frequently re-
quire treatment for multiple HAE attacks over time. With 
this in mind, the use of icatibant for the acute treatment 
of multiple HAE attacks was evaluated in the open-label 
extension (OLE) phases of each of the phase 3 studies. 
The results of the FAST-1 and FAST-2 OLE phases have 
previously been published: both studies reported that the 
efficacy and safety profiles of icatibant remained consis-
tent over the treatment of multiple attacks  [9, 10] . Here, 
we report data from the controlled and OLE phases of 
FAST-3 to further evaluate the efficacy and safety of ica-
tibant for the repeated treatment of multiple HAE attacks 
at any location, and also specifically for multiple laryn-
geal attacks.

  Material and Methods 

 Study Design 
 FAST-3 was a randomized, controlled, double-blinded, multi-

center phase 3 study conducted at 67 centers in 11 countries. The 
controlled phase enrolled 98 eligible patients,  ≥ 18 years of age, 
diagnosed with HAE type I or type II who were experiencing a 
moderate to very severe cutaneous or abdominal HAE attack, or a 
mild to moderate laryngeal HAE attack (full inclusion and exclu-
sion criteria have been reported previously  [8] ).

  The study was conducted in compliance with the US Food and 
Drug Administration Institutional Review Board regulations, the 
good clinical practice guidelines of the International Conference 
on Harmonization, and the Declaration of Helsinki. The protocol, 
protocol amendments and patient informed consent forms were 
reviewed and approved by the institutional review board at each 
participating institution. All patients gave written informed con-
sent.

  Treatment 
 In the controlled phase of the study, patients with eligible HAE 

attacks were randomized (1:   1) to receive a single subcutaneous 
(s.c.) injection of icatibant 30 mg or placebo (an isotonic, sterile 
and buffered solution for s.c. injection). Icatibant or placebo was 
administered to the patient by the investigator or authorized health 
professional at the study site. Patients were to receive study treat-
ment within 12 h of the onset of their first attack, and within 6 h 
of the attack becoming at least mild (laryngeal) or moderate (cu-
taneous and/or abdominal) in severity (investigator global assess-
ment based on a 5-point scale from 0 for ‘absence of symptoms’ to 
4 for ‘very severe symptoms’). Patients with severe laryngeal symp-
toms were not randomized but could receive open-label treatment 
with icatibant 30 mg s.c.

  After the first attack, all patients were eligible to enter an OLE 
phase, in which open-label icatibant 30 mg s.c. was administered 
for the treatment of any subsequent HAE attacks that were severe 
enough to warrant treatment. A maximum of three injections 6 h 
apart were permitted if the attack worsened or if, in the opinion of 
the investigator, symptoms remained severe enough to warrant 
further treatment. If symptoms worsened more than 48 h after the 
initial treatment, the event was to be considered a new attack.

  Other acute treatments for HAE attacks were permitted as res-
cue therapies (e.g. morphine sulfate or an equivalent low-dose nar-
cotic, antiemetics, fresh frozen plasma, epinephrine, C1-inhibitor 
concentrate and nonsteroidal anti-inflammatory drugs). For the 
purposes of the trial, rescue therapy was defined as any medication 
that, in the opinion of the investigator, was immediately necessary 
to alleviate acute symptoms resulting from the current HAE attack.

  Assessments 
 Pretreatment assessments were performed prior to randomiza-

tion and subsequent treatment. Patients assessed symptoms using 
a 100 mm visual analog scale (VAS; higher scores indicated in-
creased severity; one VAS for each symptom) at pretreatment, ev-
ery 30 min from 1 to 4 h after treatment, at 5, 6, 8 and 12 h after 
treatment, and then three times daily on days 2 and 3, and once 
daily on days 4 and 5. Three symptoms were assessed for cutane-
ous/abdominal attacks (skin swelling, skin pain and abdominal 
pain) and five symptoms were assessed for laryngeal attacks (skin 
swelling, skin pain, abdominal pain, difficulty swallowing and voice 
change). Attacks may have involved multiple locations; therefore, 
cutaneous/abdominal symptoms were reported in some patients 
with laryngeal attacks. The mean of the individual VAS scores for 
these symptoms was used to derive a composite VAS score.

  The primary efficacy end point was the time to onset of symptom 
relief, defined as the earliest of three consecutive time points at which 
at least a 50% reduction in the patient-reported composite VAS score 
was achieved. The key secondary efficacy end point was the time to 
onset of primary symptom relief. For abdominal attacks, the primary 
symptom was abdominal pain; for cutaneous attacks, the primary 
symptom was either skin swelling or skin pain, whichever was more 
severe at pretreatment (if both were equally severe, then skin pain was 
used as the primary symptom). For laryngeal attacks, the primary 
symptom was either difficulty swallowing or voice change, which-
ever was more severe at pretreatment (if both were equally severe, 
then difficulty swallowing was used as the primary symptom). The 
onset of primary symptom relief was defined as the earliest of three 
consecutive time points at which the VAS score for the primary 
symptom was below the line Y = 6/7 × X – 16, with X  ≥ 30 mm (where 
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X = pretreatment VAS and Y = posttreatment VAS). This criterion 
corresponded to a reduction of 31 mm from a pretreatment VAS of 
100 mm, and 21 mm from a pretreatment VAS of 30 mm. If the pre-
treatment VAS was <30 mm, primary symptom relief was defined as 
a 68% reduction from the pretreatment VAS score.

  Other secondary end points included: the time to almost com-
plete symptom relief, defined as the earliest of three consecutive 
time points at which all individual VAS scores were <10 mm; the 
time to initial symptom improvement, defined by the patient or 
investigator as the time that symptoms started to improve; change 
from pretreatment in composite VAS score; and changes from pre-
treatment in individual VAS symptom scores. All adverse events 
(AEs) were recorded, including those that may have represented 
clinically relevant worsening of the signs and symptoms of a treat-
ed HAE attack. Local tolerability at the injection site was docu-
mented separately from AEs.

  Statistical Analyses 
 In this exploratory analysis of the FAST-3 data, the efficacy of 

repeated treatment with icatibant was evaluated prospectively for 
each of the first five icatibant-treated HAE attacks across the con-
trolled and OLE phases, regardless of location (repeated-treatment 
population). Although six or more HAE attacks could still be treat-

ed with icatibant, an initial analysis indicated insufficient numbers 
for inclusion, and therefore the final analysis reported here was 
limited to the first five icatibant-treated HAE attacks only. Efficacy 
was also evaluated post hoc for each of the first five icatibant-treat-
ed laryngeal attacks across the controlled and OLE phases (laryn-
geal repeated-treatment population).

  For both the prospective analysis of treatment across multiple 
attacks, regardless of location, and the post hoc analysis across 
multiple laryngeal attacks, Kaplan-Meier methods were used to 
estimate the proportion of patients achieving each end point (on-
set of symptom relief, onset of primary symptom relief, almost 
complete symptom relief and initial symptom improvement) at a 
given time, and the median times and corresponding 95% confi-
dence intervals (CI). In addition, VAS scores were summarized 
using descriptive statistics at pretreatment and 1 and 4 h posttreat-
ment. It should be noted that this was an exploratory analysis, 
which was not powered to draw statistical comparisons between 
treatment effects across the different icatibant-treated attacks.

  AE tabular summaries were based on all treatment-emergent 
AEs occurring within 16 days of treatment administration. AEs 
occurring more than 16 days after treatment administration were 
captured and recorded on the case report form, but were excluded 
from the analyses.

Placebo2

(n = 45)

Informed consent
(n = 370)1

Abdominal or
cutaneous

(n = 88)

Mild to moderate
laryngeal

(n = 5)

Severe
laryngeal

(n = 5)

Randomized to
double-blind treatment 

Randomized to
double-blind treatment 

Assigned to
open-label icatibant 

First eligible attack
(n = 98)

Sc
re

en
in

g
Co

nt
ro

lle
d 

ph
as

e
O

pe
n-

la
be

l
ex

te
ns

io
n 

ph
as

e

Icatibant
(n = 43)

Icatibant
(n = 5)

Icatibant
(n = 3)

Placebo3

(n = 2)

Icatibant
(n = 38)

Icatibant
(n = 4)

Icatibant
(n = 35)

Icatibant
(n = 3)

Icatibant
(n = 2)

  Fig. 1.  Patient disposition.  1  At the time of 
the previously reported interim analysis of 
the controlled phase of FAST-3 (see Lumry 
et al.  [8] ), there were 369 screened patients 
who had provided informed consent; here 
final study data from a later time point in-
cluded 1 additional patient who provided 
informed consent, leading to a final popu-
lation of 370.  2  One patient with a cutane-
ous attack did not receive randomized 
treatment with placebo and was instead 
treated with open-label icatibant due to the 
development of severe laryngeal symp-
toms; this attack was considered an icati-
bant-treated laryngeal attack. Another pa-
tient with a cutaneous attack received ran-
domized treatment with placebo, but was 
later treated with icatibant as a rescue med-
ication; this attack was considered a place-
bo-treated cutaneous attack.  3  One patient 
with a moderate laryngeal attack received 
randomized treatment with placebo, but 
was later treated with icatibant as a rescue 
medication; this attack was considered a 
placebo-treated laryngeal attack. 
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  Results 

 Patients 
 The first patient was enrolled in FAST-3 in July 2009, 

with the last patient follow-up visit in July 2012. Of 98 
enrolled patients, 93 were randomized to receive either 
icatibant (n = 46) or placebo (n = 47) in the controlled 
phase, 5 received open-label icatibant in the controlled 
phase (for severe laryngeal attacks), and 82 received open-
label icatibant in the OLE phase ( fig. 1 ).

  Prospective Analysis of Icatibant for Multiple Attacks, 
Regardless of Location 
 Of the 98 enrolled patients, 88 had at least one icati-

bant-treated HAE attack in the controlled and/or OLE 
phases and were included in the repeated-treatment pop-
ulation (the 10 other patients did not receive icatibant 
because they were randomized to placebo in the con-
trolled phase and did not enter the OLE phase). When 
these patients were grouped according to the number of 
icatibant-treated HAE attacks (one to five), the patient 

 Table 1.  Baseline patient characteristics (repeated-treatment population)

Characteristic  Icatibant-treated attack

firs t
(n = 88)

second
(n = 70)

third
(n = 55)

fourth
(n = 37)

fifth
(n = 31)

Male, n (%) 30 (34.1) 23 (32.9) 19 (34.5) 12 (32.4) 9 (29.0)
Mean age, years (SD) 37.1 (12.6) 37.1 (13.3) 36.7 (13.4) 39.6 (13.6) 39.7 (14.1)
Race, n (%)

Caucasian 78 (88.6) 62 (88.6) 47 (85.5) 31 (83.8) 25 (80.6)
Black or African American 3 (3.4) 2 (2.9) 2 (3.6) 2 (5.4) 2 (6.5)
Other 7 (8.0) 6 (8.6) 6 (10.9) 4 (10.8) 4 (12.9)

HAE type, n (%)
I 77 (87.5) 62 (88.6) 49 (89.1) 33 (89.2) 28 (90.3)
II 11 (12.5) 8 (11.4) 6 (10.9) 4 (10.8) 3 (9.7)

Median number of cutaneous attacks in the previous 6 months1 (range) 3.0 (0 – 60) 3.0 (0 – 48) 3.0 (0 – 48) 3.0 (0 – 48) 4.0 (0 – 48)
Median number of abdominal attacks in the previous 6 months2 (range) 2.0 (0 – 25) 2.5 (0 – 25) 3.0 (0 – 25) 2.5 (0 – 25) 2.5 (0 – 25)
Median number of laryngeal attacks in the previous 6 months3 (range) 0.0 (0 – 12) 0.0 (0 – 12) 0.0 (0 – 12) 0.0 (0 – 12) 0.0 (0 – 12)

 1 Data available for the following patient numbers: first attack, n = 87; second attack, n = 70; third attack, n = 55; fourth attack, n = 37; fifth attack, n = 31. 
2 Data available for the following patient numbers: first attack, n = 86; second attack, n = 68; third attack, n = 53; fourth attack, n = 36; fifth attack, n = 30. 
3 Data available for the following patient numbers: first attack, n = 79; second attack, n = 62; third attack, n = 47; fourth attack, n = 32; fifth attack, n = 27.

 Table 2.  HAE attack characteristics (repeated-treatment population)

Characteristic  Icatibant-treated attack

fir st
(n = 88)

second
(n = 70)

third
(n = 55)

fourth
(n = 37)

fifth
(n = 31)

Type of attack1, n (%)
Cutaneous 43 (48.9) 28 (40.0) 24 (43.6) 18 (48.6) 15 (48.4)
Abdominal 33 (37.5) 32 (45.7) 24 (43.6) 16 (43.2) 11 (35.5)
Laryngeal 11 (12.5) 10 (14.3) 7 (12.7) 3 (8.1) 5 (16.1)
Unknown 1 (1.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Number of icatibant injections per attack2, n (%)
1 85 (96.6) 70 (100.0) 51 (92.7) 36 (97.3) 31 (100.0)
2 2 (2.3) 0 (0.0) 4 (7.3) 1 (2.7) 0 (0.0)
3 1 (1.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

 1 Location of primary symptom. 
2 More than one injection of icatibant was used to treat: 1 patient with a cutaneous attack (fourth icatibant-treated attack), 5 patients with abdominal 

attacks [first (n = 2) or third (n = 3) icatibant-treated attack], 1 patient with a laryngeal attack (third icatibant-treated attack), and 1 patient with an attack at 
an unknown location (first icatibant-treated attack).



 Lumry/Farkas/Moldovan/Toubi/Baptista/
Craig/Riedl

 

 Int Arch Allergy Immunol 2015;168:44–55 
DOI: 10.1159/000441060

48

characteristics were broadly consistent, with a mean age 
of 36.7–39.7 years ( table 1 ).

  For the first, second, third, fourth or fifth icatibant-
treated HAE attacks, the majority of attacks were cutane-
ous (40.0–48.9%) or abdominal (35.5–45.7%), and the ma-
jority (92.7–100.0%) were treated with a single injection (in 
the OLE phase, patients could receive a maximum of three 
injections;  table 2 ). The first, second, third, fourth or fifth 
icatibant-treated HAE attacks in this population account-
ed for 281 of 487 icatibant-treated attacks (57.7%) experi-
enced during the entire FAST-3 study (the remaining at-
tacks were the sixth or later icatibant-treated attacks).

  Across the groups of patients with first, second, third, 
fourth or fifth icatibant-treated HAE attacks, the median 
time to onset of symptom relief was 1.9–2.1 h ( fig. 2 a). 
The median time to onset of primary symptom relief was 
1.5–2.0 h ( fig. 2 b), the median time to almost complete 
symptom relief was 3.5–19.7 h ( fig. 2 c), and the median 
time to initial symptom improvement was 0.5–0.8 h when 
assessed by the patient, and 0.6–0.9 h when assessed by 
the investigator ( fig. 2 d, e, respectively). Largely overlap-
ping 95% CI supported the consistency of each of these 
outcomes across the multiple icatibant-treated attacks. 
 Figure 3  shows the composite VAS scores and individual 
VAS symptom scores before treatment and at 1 and 4 h 
after treatment.

  Post hoc Analysis of Multiple Laryngeal Attacks 
 Twenty-seven patients experienced a total of 51 icati-

bant-treated laryngeal attacks (laryngeal repeated-treat-
ment population): first attack, n = 27; second, n = 12; 
third, n = 5; fourth, n = 4, and fifth, n = 3. The majority 
of these attacks (49/51; 96.1%) were treated with a single 
injection; two icatibant-treated laryngeal attacks in 2 dif-
ferent patients required two injections (second icatibant-
treated attack, n = 1; third icatibant-treated attack, n = 1) 
and none required three injections.

  Across patients grouped by icatibant-treated laryngeal 
attack number (one to five), the median time to onset of 
symptom relief was 1.0–2.0 h (interquartile range, IQR, 
1st attack: 1.3–3.5 h; 2nd: 1.0–2.3 h; 3rd: 1.0–1.5 h; 4th: 
1.0–1.7 h; 5th: 1.0–1.0 h;  fig. 4 a), the median time to onset 
of primary symptom relief was 1.0–2.0 h (IQR 1st attack: 
1.3–2.5 h; 2nd: 1.0–2.3 h; 3rd: 1.0–1.5 h; 4th: 1.0–1.5 h; 
5th: 1.0–1.0 h;  fig.  4 b), and the median time to almost 
complete symptom relief was 1.5–8.1 h (IQR 1st attack: 
2.2–25.5 h; 2nd: 2.5–25.4 h; 3rd: 3.4–20.2 h; 4th: 1.5–3.7 
h; 5th: 1.0–1.5 h;  fig. 4 c). The median time to initial symp-
tom improvement was consistently <1 h, whether as-
sessed by the patient (IQR 1st attack: 0.3–1.6 h; 2nd: 0.4–

1.5 h; 3rd: 0.2–0.3 h; 4th: 0.3–0.4 h; 5th: 0.0–0.7 h) or in-
vestigator (IQR 1st attack: 0.4–1.5 h; 2nd: 0.5–1.5 h; 3rd: 
0.3–0.5 h; 4th: 0.3–0.4 h; 5th: 0.0–0.6 h;  fig. 4 d, e, respec-
tively). Largely overlapping 95% CI supported the consis-
tency of each of these outcomes across the multiple icat-
ibant-treated attacks ( fig. 4 a–e).  Figure 5  shows the com-
posite VAS scores and individual VAS symptom scores 
before treatment and at 1 and 4 h after treatment.

  Safety 
 Icatibant was generally well tolerated in FAST-3; safe-

ty data for the controlled phase have been reported previ-
ously  [8] . In the repeated-treatment population,  ≥ 1 AE 
was experienced by 39.8% (35/88), 35.7% (25/70), 36.4% 
(20/55), 21.6% (8/37) and 22.6% (7/31) of patients who 
had one, two, three, four or five icatibant-treated attacks, 
respectively. Frequently reported AEs ( ≥ 5% of patients in 
the first, second, third, fourth or fifth icatibant-treated 
attack groups) were a worsening or recurrence of HAE 
attacks [8.0% (7/88), 4.3% (3/70), 12.7% (7/55), 2.7% 
(1/37) and 0%, respectively], headache [8.0% (7/88), 4.3% 
(3/70), 3.6% (2/55), 0% and 3.2% (1/31), respectively], 
and nasopharyngitis [2.3% (2/88), 5.7% (4/70), 0%, 0% 
and 0%, respectively]. Six severe AEs (headache, n = 3; 
dyspepsia, n = 1; noncardiac chest pain, n = 1; pain, n = 
1) and two serious AEs (arrhythmia, n = 1; noncardiac 
chest pain, n = 1) were considered related to icatibant 
treatment by the investigator. One of these drug-related 
serious AEs (arrhythmia) led to study discontinuation.

  There were two notable serious AEs relating to laryn-
geal symptoms in the repeated-treatment population, both 
occurring in patients previously treated with icatibant but 
during subsequent attacks that were not treated with icati-
bant: 1 patient experienced laryngeal edema requiring up-
per airway management at 49 days after their most recent 
administration of icatibant for a previous attack, and an-
other experienced a laryngeal HAE attack requiring treat-
ment that included C1-inhibitor concentrate and trache-

(For figure see next page.)

  Fig. 2.  Kaplan-Meier curves showing median (95% CI) times to on-
set of symptom relief (primary end point;  a ), onset of primary symp-
tom relief ( b ), almost complete symptom relief ( c ), patient-assessed 
initial symptom improvement ( d ) and investigator-assessed initial 
symptom improvement (repeated-treatment population;  e ).  1  Pa-
tients who did not achieve symptom relief within the observation 
period were censored at the last observation time.  2  Patients who did 
not achieve symptom improvement within the observation period 
were censored at 48 h. Note that the first icatibant-treated attack 
could have taken place in the controlled phase (only one injection 
permitted) or the OLE phase (up to three injections permitted). 
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  Fig. 3.  Mean composite VAS scores ( a ) and individual VAS symptom scores ( b–f ) by number of icatibant-treat-
ed attacks at pretreatment and at 1 and 4 h after treatment (repeated-treatment population). Error bars indicate 
standard error.                       
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otomy at 11 days after their most recent administration of 
icatibant for a previous attack. There was also one death in 
the repeated-treatment population: 1 patient who had re-
ceived icatibant for six previous attacks died due to a laryn-
geal attack that occurred 139 days after the most recent 
dose of icatibant, administered during a previous attack.

  Although injection-site reactions (documented sepa-
rately from AEs) were reported in 94.6–98.2% of patients 
across the first, second, third, fourth or fifth icatibant-
treated HAE attacks in the repeated-treatment popula-
tion, most were mild to moderate in severity (8.1–19.4% 
were rated as severe). The most frequently reported injec-
tion-site reactions were erythema (overall incidence, 
89.2–98.2%; severe, 5.4–19.4%) and swelling (overall in-
cidence, 75.7–86.4%; severe, 1.4–8.1%).

  Discussion 

 Current treatment approaches for HAE rely on pre-
venting or resolving recurring attacks  [11, 12] . As a result, 
patients have repeat exposure to their HAE-specific med-
ications over the course of this chronic condition. There-
fore, long-term efficacy and safety data for these drugs are 
of critical importance to explore any potential changes 
over time, such as the waning of efficacy or the emergence 
of new AEs, which could have implications for the man-
agement of patients in clinical practice.

  With this in mind, these analyses of the controlled and 
OLE phases of the large, multicenter phase 3 FAST-3 
study contribute to the evidence base for the sustained 
clinical profile of icatibant over time. Notably, icatibant 
consistently provided rapid onset of symptom relief 
across multiple HAE attacks (type I or II) at any location, 
as evaluated for up to five icatibant-treated attacks, using 
a range of patient- and investigator-reported end points. 
Indeed, both patient and investigator assessments indi-
cated that initial symptom improvement was consistently 

achieved within a median of 0.5–0.9 h. In addition, treat-
ment was generally well tolerated. These findings warrant 
attention from the clinical community, particularly con-
sidering the unpredictable nature of HAE and its widely 
recognized association with a reduced quality of life, de-
pressive symptomatology and reduced work productivity 
 [13, 14] . Although specific data are currently lacking, it is 
expected that access to effective treatments will reduce 
morbidity and the burden of this condition.

  Given the potential for fatal asphyxiation  [2, 3] , pa-
tients with laryngeal edema are a particularly important 
subpopulation for study in order to establish the efficacy 
of treatment in resolving these life-threatening symp-
toms. Accordingly, these patients were specifically as-
sessed in a post hoc analysis, which indicated that icati-
bant was associated with sustained rapid symptom relief 
across multiple laryngeal attacks. Although 2 patients ex-
perienced serious laryngeal AEs that required airway 
management, both occurred during subsequent attacks 
that were not treated with icatibant. These observations 
substantiate the potential of icatibant in reducing the seri-
ous outcomes associated with laryngeal HAE attacks.

  In this analysis, times to onset of symptom relief and 
almost complete symptom relief for first to fifth HAE at-
tacks at any location were consistent with data obtained 
with icatibant in the FAST-1 and FAST-2 studies. The 
median times to onset of primary symptom relief and 
 almost complete symptom relief were 1.0–2.0 h and 4.8–
55.0 h, respectively, for the first to tenth cutaneous and/
or abdominal attacks in the OLE phase of FAST-1, and 
1.3–3.9 h and 6.5–33.1 h for the first to fifth cutaneous 
and/or abdominal attacks in the controlled and OLE 
phases of FAST-2  [9, 10] . Similarly, consistency of re-
sponse over the repeated treatment of multiple attacks 
has also been reported with other HAE medications, in-
cluding the kallikrein inhibitor ecallantide  [15]  and C1-
esterase inhibitors  [16, 17] . However, meaningful com-
parisons of specific outcomes with different medications 
are precluded by variations in study designs and efficacy 
assessments and a lack of head-to-head studies.

  Although second or third injections of icatibant were 
permitted as needed in the OLE phase of FAST-3, the ma-
jority of HAE attacks were successfully treated with a sin-
gle injection only. Again, this observation is consistent 
with the findings of the FAST-1 and FAST-2 OLE phases 
 [9, 10]  and studies of other HAE medications  [18, 19] .

  In addition to efficacy data, the analyses also indicated 
that icatibant is generally well tolerated with repeated use, 
and safety data were consistent with the controlled phas-
es of the phase 3 studies of icatibant  [7, 8] . Of particular 

  Fig. 4.  Kaplan-Meier curves showing median (95% CI) times to 
onset of symptom relief (primary end point;  a ), onset of primary 
symptom relief ( b ), almost complete symptom relief ( c ), patient-
assessed initial symptom improvement ( d ) and investigator-as-
sessed initial symptom improvement (laryngeal repeated-treat-
ment population;  e ). NE = Not estimable.  1  Patients who did not 
achieve symptom relief within the observation period were cen-
sored at the last observation time; postbaseline composite VAS 
scores were only available for 25/27 patients with icatibant-treated 
laryngeal attacks.  2   Patients who did not achieve symptom im-
provement within the observation period were censored at 48 h. 



 Icatibant for Multiple HAE Attacks in 
FAST-3 

 Int Arch Allergy Immunol 2015;168:44–55 
DOI: 10.1159/000441060

53

 Composite VAS score 

n = 27 25 25 12 12 12 5 5 5 4 4 4 3 3 3

Icatibant-treated attack

M
ea

n 
VA

S 
sc

or
e

(m
m

) 

0

20

40

60

80

100

FifthFourthThirdSecondFirst

3

 Skin swelling

n = 26 24 24 12 12 12 5 5 5 4 4 4 3 3

Icatibant-treated attack

M
ea

n 
VA

S 
sc

or
e

(m
m

)  

0

20

40

60

80

100

FifthFourthThirdSecondFirst

 Skin pain

n = 26 24 24 12 12 12 5 5 5 4 4 4 3 3 3

Icatibant-treated attack

M
ea

n 
VA

S 
sc

or
e

(m
m

) 

0

20

40

60

80

100

FifthFourthThirdSecondFirst

 Abdominal pain

n = 26 23 24 12 12 12 5 5 5 4 4 4 3 3 3

Icatibant-treated attack

M
ea

n 
VA

S 
sc

or
e

(m
m

) 

0

20

40

60

80

100

FifthFourthThirdSecondFirst

 Difficulty swallowing

n  = 27 25 25 12 12 12 5 5 5 4 4 4 3 3 3

Icatibant-treated attack

M
ea

n 
VA

S 
sc

or
e

(m
m

)  

0

20

40

60

80

100

FifthFourthThirdSecondFirst

 Voice change

n = 27 25 25 12 12 12 5 5 5 4 4 4 3 3 3

Icatibant-treated attack

M
ea

n 
VA

S 
sc

or
e

(m
m

)  

0

20

40

60

80

100

FifthFourthThirdSecondFirst

Pretreatment

1 h after treatment administration

4 h after treatment administration

a

b

c

d

e

f

  Fig. 5.  Mean composite VAS symptom scores ( a ) and individual VAS symptom scores ( b–f ) at pretreatment and 
1 and 4 h after treatment with icatibant (laryngeal repeated-treatment population). Error bars indicate standard 
error.                       
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note, while frequent, the majority of injection-site reac-
tions were mild to moderate in severity and resolved, as 
was the case in the controlled phase of FAST-3 (see Lum-
ry et al.  [8]  for further details); this may be encouraging 
for patients who are considering self-administration of 
icatibant at home. Self-administration is recommended 
where possible to allow prompt treatment of HAE attacks 
 [11, 12, 20–23]  and has been associated with improved 
outcomes  [24] . The EASSI study  [25]  demonstrated that 
with appropriate training, patients were able to identify 
the start of an HAE attack and determine when to self-
administer icatibant. In this study, self-administration 
was associated with a high degree of patient satisfaction, 
as well as convenience and ease of use. Home treatment 
with icatibant administered by a health care professional 
has also been described as an option, with outcomes sim-
ilar to those reported in clinical settings  [26] .

  The potential limitations of this analysis include the 
combination of data from two phases of the FAST-3 study 
with slightly different designs. However, the pooling of 
icatibant-treated attacks across the controlled and OLE 
phases permitted a broader data set for the assessment of 
the efficacy and safety of repeated treatment with icati-
bant in this study. Of note, only a single injection of ica-
tibant was permitted in the controlled phase, whereas up 
to three injections per attack could be administered in the 
OLE phase. In addition, the open-label design of the ex-
tension phase of FAST-3 may have led patients to have 

some expectation of benefit. However, the consistency of 
results, both across multiple attacks and when compared 
to the previously reported data in the controlled phase 
only, using both patient- and investigator-assessed end 
points, suggests that knowledge of treatment assignment 
had a minimal impact on the study results.

  In summary, the analyses presented here support ex-
isting evidence that the efficacy and safety profiles of ica-
tibant are sustained when used to treat multiple cutane-
ous, abdominal or laryngeal HAE attacks type I or II.
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