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Impact statement: Before this study was initiated, intravenous C1-INH (Shire) was approved for
routine prophylaxis against HAE attacks in the United States and in the European Union in
adolescent and adult patients, but not in pediatric patients <12 years of age. This study shows that
patients aged 6-11 years with recurrent and burdensome hereditary angioedema attacks would
benefit from prophylaxis with twice-weekly C1-INH (500 or 1000 U) as it is efficacious and safe, and
may lead to a meaningful improvement in health-related quality of life.

Abstract

Background: Patients with hereditary angioedema with C1 inhibitor deficiency or dysfunction have
burdensome recurrent angioedema attacks. The safety, efficacy, and health-related quality of life
(HRQoL) outcomes of C1 inhibitor (C1-INH) prophylaxis (intravenously administered) in patients aged
6-11 years were investigated.

Methods: Eligible patients were enrolled in a randomized, single-blind, crossover phase 3 trial. After
a 12-week baseline observation period (BOP), patients received 500 or 1000 U C1-INH, twice weekly,
for 12 weeks before crossing over to the alternate dose for 12 weeks. The primary efficacy end point
was the monthly normalized number of angioedema attacks (NNA). HRQoL was assessed using the
EuroQol 5-dimensional descriptive system youth version and visual analog scale (EQ-VAS).

Results: Twelve randomized patients had a median (range) age of 10.0 (7-11) years. Mean (SD)
percentage reduction in monthly NNA from BOP was 71.1% (27.1%) with 500 U and 84.5% (20.0%)
with 1000 U C1-INH. Mean (SD) within-patient difference (-0.4 [0.58]) for monthly NNA with both
doses was significant (P = .035 [90% Cl, -0.706 to -0.102]). Cumulative attack severity, cumulative
daily severity, and number of acute attacks treated were reduced. No serious adverse events or
discontinuations occurred. Mean EQ-VAS change from BOP to week 9 of treatment (500 U C1-INH,
10.4; 1000 U C1-INH, 21.6) was greater than the minimal important difference, indicating a
meaningful HRQoL change.

Conclusions: C1-INH prophylaxis was effective, safe, and well tolerated in children aged 6-11 years
experiencing recurrent angioedema attacks. A post hoc analysis indicated a meaningful
improvement in HRQoL with C1-INH.

Trial registration: ClinicalTrials.gov identifier NCT02052141.

KEYWORDS
C1 esterase inhibitor (human); prophylaxis; pediatric patients; hereditary angioedema; Phase 3
study; safety; efficacy; health-related quality of life

This article is protected by copyright. All rights reserved.



1. INTRODUCTION

Hereditary angioedema with C1 inhibitor deficiency or dysfunction (C1-INH-HAE) is a rare inherited
disease with an estimated prevalence of 1:50,000," characterized by episodic swelling of the skin,
abdomen, and larynx.”® C1-INH-HAE’s clinical manifestations including age of first symptoms, and
attack location, frequency, and severity, are heterogeneous.®® Approximately 50% of patients have
potentially fatal laryngeal attacks.>*® In a European survey of patients aged >12 years, recurrent
acute angioedema attacks impaired health-related quality of life (HRQol) to a similar extent to other
serious chronic diseases.™ The HRQoL of patients aged 3-18 years can be impaired relative to
healthy controls, especially in school and physical domains, due to the frequency and site of
angioedema attacks.'? Questionnaires completed by/for patients aged 5-18 years in Israel and
Hungary found that children and adolescents had higher anxiety traits correlating with HRQoL
impairment.”

International World Allergy Organization/European Academy of Allergy and Clinical
Immunology guidelines for managing C1-INH-HAE recommend C1-INH for first-line long-term
prophylaxis.** Although pediatric patients were included in prior studies of C1-INH," no dedicated
randomized clinical trials specifically assessed children aged >6 to <12 years. As C1-INH was safely
used in children in uncontrolled studies or studies nonspecific to a pediatric cohort, C1-INH is
recommended for emergencies.'®

Recent consensus guidelines indicated the need for phase 3 clinical trials specifically targeting
pediatric populations."” In Europe and the United States, C1-INH (Cinryze; Shire, Lexington, MA) was
recently approved for routine prophylaxis in patients aged 26 years, but before this study was
initiated, it was only approved for adult and adolescent patients. Interim results of this study were
previously published.™ This article describes full study results in 12 patients.

2. METHODS

The randomized, phase 3, single-blind, crossover study involved 10 sites in the United States,
European Union, Mexico, and Israel (NCT02052141). Patient assent and written informed consent
from parents/legal guardians were obtained and the Institutional Review Board approved study
materials. The study adhered to the International Conference on Harmonisation Good Clinical
Practice guidelines, the principles of the Declaration of Helsinki, and other local ethical and legal
requirements.

Eligible patients were aged >6 to <12 years with a confirmed HAE type I/1l diagnosis,
functional C1-INH level <50% of normal, and an average of >1.0 (>2.0 in Germany) attacks/month of
moderate or severe intensity or requiring acute treatment. A randomization patient number of 12
was targeted due to the ability to enroll patients aged 6-11 years with C1-INH-HAE.

A 12-week baseline observation period (BOP) occurred after screening. Using the sponsor’s
randomization schedule, patients were assigned with equal probability to 500 or 1000 U C1-INH
(intravenously administered by qualified personnel at the investigational site or at the patient’s
home/other location), every 3-4 days for 12 weeks before switching to the alternate dose for 12
weeks with no washout between the doses. Only patients and parents/caregivers were blinded to
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treatment sequence and dose. Attacks were classified as mild, moderate, or severe (severity score 1,
2, or 3). Adverse events were recorded throughout the study.

Efficacy analyses included patients in the safety set with >1 post-baseline primary efficacy
assessment. The primary efficacy end point was the monthly normalized number of attacks (NNA) in
a 12-week treatment period. Secondary efficacy end points were cumulative attack severity (sum of
the maximum symptom severity score recorded for each attack), cumulative daily severity (sum of
the severity scores recorded for each day of symptoms), and number of attacks receiving acute
treatment. Primary and secondary end points were normalized for number of days a patient
participated in a given period, expressed as a monthly frequency. C1-INH doses were compared
using a 2-sided paired t-test conducted at a=0.1. A post hoc analysis of the patient proportion with a
>50%, >70%, and >90% reduction in NNA relative to baseline was performed.

To assess a potential carryover effect, primary and secondary efficacy end points excluding the
first 2 weeks of the second treatment period and then the first 2 weeks of both periods were
analyzed. Treatment and sequence effects for all end points (without removing the first 2 weeks of
the second treatment period) also were tested using a mixed effects model at a=0.1, with
treatment, sequence, and their interactions as fixed effects and assessments for same patient within
sequence as repeated measurements.

HRQolL was assessed using the EuroQol 5-dimensional descriptive system youth version (EQ-
5D-Y) at screening, weeks 5 and 9 of the BOP, weeks 1, 5, and 9 of both treatment periods, and each
day of an angioedema attack. Patients/caregivers used electronic study diaries to record information
on angioedema attacks and complete EQ-5D-Y questionnaires. The EQ-5D-Y is a descriptive system
comprising 5 dimensions in child-friendly language (“mobility,” “looking after myself,” “doing usual
activities,” “having pain/discomfort,” and “feeling worried, sad, or unhappy”). Each dimension has 3

” o«

problem severity levels (“no problems,” “some problems,” and “a lot of problems”). The EQ-5D-Y
includes a visual analog scale (EQ-VAS) of overall health ranging from 0 (worst imaginable health) to
100 (best imaginable health). EQ-5D-Y responses and EQ-VAS scores were summarized by combining
those for the same dose for both periods and scheduled visit using descriptive statistics. EQ-VAS
score differences from the BOP (average of all predose visits during the BOP) to week 9 of each
treatment period were summarized. The minimal important difference (MID) was estimated using

half the SD of the EQ-VAS value during the BOP.***°

3. RESULTS

3.1. Patient demographics and baseline characteristics

Between March 2014 and May 2017, 4 of 16 screened patients failed to meet the randomization
criteria and 12 were randomized and completed the study. Table 1 summarizes patient
demographics and baseline characteristics. Most patients received on-demand acute treatment for
an angioedema attack within 3 months pre-screening. No patients received long-term prophylaxis
for HAE with 3 months before screening or the BOP.
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3.1.1. Greater reduction in monthly NNA with 1000 versus 500 U C1-INH relative to
baseline

Five patients were randomized to the 500/1000 U C1-INH treatment sequence, and 7 to the
1000/500 U sequence. Patients had a mean (SD) NNA of 3.72 (3.15) during the BOP (Figure 1A). The
median percentage reduction in NNA from baseline was 76.2% with 500 U C1-INH and 87.4% with
1000 U. The reduction in NNA was significantly greater (P = .035 [90% Cl, -0.706 to -0.102]) with
1000 versus 500 U C1-INH (mean [SD] within-patient difference, -0.4 [0.58]).

A >70% reduction in NNA from baseline was achieved by 58.3% of patients with 500 U C1-INH
and 91.7% of patients with 1000 U (Figure 2A).

3.1.2. Patients with no attacks

Five of 12 patients (42%) had no attacks in >1 treatment period with either dose (Figure 2B). Three
of 12 patients (25%; patients 2, 4, 5) had no attacks with 500 U C1-INH and 4/12 patients (33%; 2, 3,
4, 12) with 1000 U (Figure 3). The mean (SD) normalized number of attack-free days was 28.2 (2.7)
with 500 U C1-INH and 29.3 (1.7) with 1000 U.

3.1.3. Attack severity and number of acute attacks treated with rescue medication
were reduced

Monthly normalized cumulative attack severity, cumulative daily severity, and number of treated
acute attacks were reduced with both doses compared with the BOP (Figure 1B, C, D). Mean (SD)
change from the BOP in cumulative attack severity was -5.2 (5.4) [90% Cl, -8.0 to -2.4] with 500 U C1-
INH and -5.8 (5.5) [90% ClI, -8.7 to -3.0] with 1000 U. Mean (SD) change from the BOP in cumulative
daily severity was -8.2 (6.5) [90% ClI, -11.5 to -4.8] with 500 U C1-INH and -10.0 (7.5) [90% CI, -13.9
to -6.1] with 1000 U. Mean (SD) change from the BOP in number of treated acute attacks was -1.6
(3.0) [90% ClI, -3.2 to -0.1] with 500 U C1-INH and -1.9 (3.1) [90% Cl, -3.5 to -0.2] with 1000 U.

Using a 2-sided paired t-test at a=0.1, there was a significant difference between either dose
for number of angioedema attacks (P = .03), cumulative attack severity (P = .05), cumulative daily
severity (P = .04), and number of treated acute attacks (P = .07). These results were consistent when
analyzed using a mixed effects model (Appendix) and no significant differences for sequence effect
were observed. Two sensitivity analyses conducted to assess any carryover effect, one excluding the
first 2 weeks of the second treatment period and the second without the first 2 weeks of both
treatment periods, showed a significant difference (using a mixed effect model at a=0.1) between
either dose for number of angioedema attacks (P = .03), cumulative attack severity (P =.07), and
number of treated acute attacks (P = .05), and no significant differences for sequence effect. There
was no significant difference between the doses for cumulative daily severity.

This article is protected by copyright. All rights reserved.



3.1.4. Both C1-INH doses were safe and well tolerated

Breakthrough HAE attacks, captured as treatment-emergent adverse events (TEAEs), occurred in
10/12 (83.3%) patients. Within 24 hours of administration, the most common non-HAE attack TEAEs
were fatigue and/or irritability (Table 2). One HAE attack in 1 patient was considered by the
investigator as related to C1-INH (1000 U), and in 2 patients, mainly mild TEAEs of fatigue (18 events)
and irritability (14 events) were considered related to both C1-INH doses. Eleven severe
breakthrough HAE attacks occurred in 5 patients (6 during treatment with 500 U C1-INH, 3 with 1000
U, and 2 during follow-up). Furthermore, a severe TEAE (dental caries) occurred in 1 patient.

No serious TEAEs or discontinuations occurred (Table 2). All patients tested negative for anti—
C1-INH antibodies following 6 months of total exposure to study drug (2.7 person-years) and no
thrombotic or thromboembolic TEAEs occurred.

3.1.5. Patient’s HRQoL improved, particularly with 1000 U C1-INH

Most patients experienced no problems in any EQ-5D-Y dimension. At screening, weeks 5 and 9 of
the BOP, <10.0% of patients reported problems with mobility and/or feeling worried, sad, or
unhappy; £14.3% reported problems with self-care and doing usual activities; and <33.3% reported
problems with pain/discomfort. During treatment with 500 U CI-INH (weeks 5 and 9), no patients
reported problems with mobility, self-care, and doing usual activities; 11.1% reported feeling
worried, sad, or unhappy; and £22.2% reported having pain or discomfort. During treatment with
1000 U C1-INH (weeks 5 and 9), no patients reported problems with any of the 5 dimensions. For
simplicity, the patient proportion with no problems at week 9 is shown in Figure 4A.

The MID for the EQ-VAS was calculated as half the SD at baseline (13.8); therefore, a change in
EQ-VAS score >7 was considered the minimal important change, with higher EQ-VAS scores
indicating better HRQoL. At week 9, the mean (SD) change in EQ-VAS score from baseline with 500
and 1000 U C1-INH was greater than the MID indicating a meaningful change (ie, 10.4 [19.0] with
500 U C1-INH and 21.6 [13.4] with 1000 U; Figure 4B).

4. DISCUSSION

World Allergy Organization consensus guidelines highlighted the optimization of existing long-term
prophylactic and on-demand therapies, eg, by dose-ranging and pediatric-specific studies, an unmet
need of HAE management.' In a post hoc analysis of 2 placebo-controlled and 2 open-label
extension studies of 1000 U C1-INH, mean number of attacks in 4 patients (aged 9-17 years) was
13.0 with placebo and 7.0 with C1-INH over 12 weeks, and the median number of monthly attacks in
23 patients (aged 2-17 years) was 3.0 pre-enrollment and 0.39 post-treatment.” In the open-label
study, 87% of patients aged 2-17 years experienced <1 monthly attack and 22% had no attacks.” The
reduction in the number and frequency of attacks with twice-weekly C1-INH is expected to improve
the HRQoL of patients with C1-INH-HAE.*

In this first blinded, randomized, controlled trial of C1-INH for prophylaxis, targeting patients
aged 6-11 years, the interim analysis in 6 patients showed that both doses reduced the monthly
number of attacks by a mean of 1.89 compared with the BOP.*® In the complete study described
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here, mean (percentage) reduction in monthly number of attacks relative to the BOP was 2.58
(71.1%) with 500 U C1-INH and 2.98 (84.5%) with 1000 U C1-INH. In both analyses (interim and
complete), angioedema attacks were generally less severe with prophylaxis and fewer attacks
required rescue medication. As in the interim analysis, both C1-INH doses were efficacious, safe, and
well tolerated in children with C1-INH-HAE, but the complete study demonstrated that the 1000 U
dose is more efficacious. Although some patients had no attacks with 500 U C1-INH, 1000 U C1-INH
induced a statistically significant effect in reducing the number and severity of attacks, and number
of treated acute attacks. Dose and frequency adjustments prevent breakthrough attacks in adults
effectively.”*

No attacks occurred in this study for 25% of patients with 500 U C1-INH and 33% with 1000 U.
Similarly, in a placebo-controlled phase 3 trial of twice-weekly 1000 U C1-INH, 18% of 22 patients

21,22

had no attacks and in an open-label extension study, 35% of 146 patients had no attacks.”

The study’s safety findings are generally consistent with those in the interim analysis and with
18,24

pediatric and adult subgroups in other C1-INH studies.

In a recent study, 33 children with C1-INH-HAE had a significantly higher anxiety state and trait
than 52 healthy controls, which inversely correlated with HRQoL." Few studies have assessed
prophylaxis’ effect on the HRQoL of patients with C1-INH-HAE. Lumry et al used the Short Form 36
(SF-36) version 1.0 questionnaire to evaluate HRQoL in 22 patients at the start and end of 2
successive 12-week periods, where patients received placebo or twice-weekly 1000 U C1-INH. For 16
patients, least-square mean differences between treatment and placebo in norm-based SF-36 scores
at the end of each treatment period were 6.55 (P = .015) for physical component summary score and
8.70 (P = .019) for mental component summary score, indicating that twice-weekly C1-INH improved
HRQoL.”

To our knowledge, our study is the first phase 3 clinical trial evaluating HRQoL in patients aged
6-11 years receiving C1-INH to prevent angioedema attacks. Patients receiving 1000 U C1-INH
reported no problems in all 5 EQ-5D domains, and all patients receiving 500 U had no problems with
mobility, self-care, and doing usual activities at weeks 5 and 9 of treatment. Our HRQolL assessments
and those by Lumry et al are limited as SF-36 and EQ-5D-Y are not angioedema-specific HRQoL
assessment tools that fully address characteristic burdens of C1-INH-HAE. Adapting the EQ-5D
questionnaire to assess HRQoL in adults with HAE was previously investigated!; however, estimates
for children are unavailable. Our analysis also did not test a specific hypothesis for HRQoL and used
descriptive statistics. At week 9 of treatment, EQ-VAS data were missing for 25% of patients
receiving 500 U C1-INH and 50% of patients receiving 1000 U C1-INH. Due to the disease’s rarity and
the patient age targeted, the sample size was small, limiting the study.

Overall, prophylaxis with 1000 U C1-INH was statistically superior to 500 U C1-INH in reducing
monthly NNA and provided better outcomes, but some patients also had excellent results with the
lower dose. Both doses were effective, safe, well tolerated, and reduced the burden of disease for
patients aged 6-11 years experiencing recurrent angioedema attacks.

This article is protected by copyright. All rights reserved.



ACKNOWLEDGMENTS

Under the direction of the authors, Sally Hassan, PhD, CMPP, of Excel Medical Affairs provided
writing assistance for this publication. Excel Medical Affairs also provided editorial assistance in
formatting, proofreading, copyediting, and fact-checking. Yonggiang Tang, PhD, Moshe Vardi, MD,
Giovanna Devercelli, PhD, and Irmgard Andresen, MD, from Shire* reviewed the manuscript for
scientific accuracy. Shire HGT* provided funding to Excel Medical Affairs for support in writing and
editing this manuscript. Interim data were published in International Archives of Allergy and
Immunology.”® *A Takeda company.

We are saddened by the recent loss of one of the co-authors of this manuscript, Dr. Dumitru
Moldovan. His dedication to HAE research and to the care of his patients was extraordinary and will
be greatly missed.

REFERENCES

Zuraw BL. Clinical practice. Hereditary angioedema. N Engl J Med. 2008;359:1027-1036.
Williams AH, Craig TJ. Perioperative management for patients with hereditary angioedema.
Allergy Rhinol (Providence). 2015;6:50-55.

3. Bork K, Meng G, Staubach P, Hardt J. Hereditary angioedema: new findings concerning
symptoms, affected organs, and course. Am J Med. 2006;119:267-274.

4, Bork K, Meng G, Staubach P, Hardt J. Treatment with C1 inhibitor concentrate in abdominal
pain attacks of patients with hereditary angioedema. Transfusion. 2005;45:1774-1784.

5. Longhurst H, Cicardi M. Hereditary angio-oedema. Lancet. 2012;379:474-481.

6. Aygoren-Pirsiin E, Bygum A, Beusterien K, et al. Socioeconomic burden of hereditary

angioedema: results from the hereditary angioedema burden of illness study in Europe.
Orphanet J Rare Dis. 2014;9:99.

7. Caballero T, Aygoren-Pursiin E, Bygum A, et al. The humanistic burden of hereditary
angioedema: results from the Burden of lliness Study in Europe. Allergy Asthma Proc.
2014;35:47-53.

8. Agostoni A, Aygéren-Plrsin E, Binkley KE, et al. Hereditary and acquired angioedema:
problems and progress: proceedings of the third C1 Esterase Inhibitor Deficiency Workshop
and beyond. J Allergy Clin Immunol. 2004;114:551-S131.

9. Bork K, Ressel N. Sudden upper airway obstruction in patients with hereditary angioedema.
Transfus Apher Sci. 2003;29:235-238.

10. Bork K, Siedlecki K, Bosch S, Schopf RE, Kreuz W. Asphyxiation by laryngeal edema in patients
with hereditary angioedema. Mayo Clin Proc. 2000;75:349-354.

11. Aygoren-Plrsiin E, Bygum A, Beusterien K, et al. Estimation of EuroQol 5-Dimensions health
status utility values in hereditary angioedema. Patient Prefer Adherence. 2016;10:1699-
1707.

12. Engel-Yeger B, Farkas H, Kivity S, Veszeli N, K6halmi KV, Kessel A. Health-related quality of
life among children with hereditary angioedema. Pediatr Allergy Immunol. 2017;28:370-376.

This article is protected by copyright. All rights reserved.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

Kessel A, Farkas H, Kivity S, Veszeli N, K6halmi KV, Engel-Yeger B. The relationship between
anxiety and quality of life in children with hereditary angioedema. Pediatr Allergy Immunol.
2017;28:692-698.

Maurer M, Magerl M, Ansotegui |, et al. The international WAO/EAACI guideline for the
management of hereditary angioedema—the 2017 revision and update. Allergy.
2018;73:1575-1596.

Lumry W, Manning ME, Hurewitz DS, et al. Nanofiltered C1-esterase inhibitor for the acute
management and prevention of hereditary angioedema attacks due to C1-inhibitor
deficiency in children. J Pediatr. 2013;162:1017-1022.e1-e2.

Frank MM, Zuraw B, Banerji A, et al; US Hereditary Angioedema Association Medical
Advisory Board. Management of children with hereditary angioedema due to C1 inhibitor
deficiency. Pediatrics. 2016;138:€20160575.

Farkas H, Martinez-Saguer |, Bork K, et al. International consensus on the diagnosis and
management of pediatric patients with hereditary angioedema with C1 inhibitor deficiency.
Allergy. 2017;72:300-313.

Aygoren-Plirsiin E, Soteres D, Moldovan D, et al. Preventing hereditary angioedema attacks
in children using Cinryze: interim efficacy and safety phase 3 findings. Int Arch Allergy
Immunol. 2017;173:114-119.

Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-related quality of
life: the remarkable universality of half a standard deviation. Med Care. 2003;41:582-592.
Walters SJ, Brazier JE. What is the relationship between the minimally important difference
and health state utility values? The case of the SF-6D. Health Qual Life Outcomes. 2003;1:4.
Zuraw BL, Busse PJ, White M, et al. Nanofiltered C1 inhibitor concentrate for treatment of
hereditary angioedema. N Engl J Med. 2010;363:513-522.

Cinryze [prescribing information]. Lexington, MA: Shire ViroPharma Incorporated; 2018.
Zuraw BL, Kalfus I. Safety and efficacy of prophylactic nanofiltered C1-inhibitor in hereditary
angioedema. Am J Med. 2012;125:938.el-e7.

European Medicines Agency. Assessment report: Cinryze.
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Public_assessment_report/human/001207/WC500108898.pdf. Accessed January 6, 2015.
Lumry WR, Miller DP, Newcomer S, Fitts D, Dayno J. Quality of life in patients with hereditary
angioedema receiving therapy for routine prevention of attacks. Allergy Asthma Proc.
2014;35:371-376.

This article is protected by copyright. All rights reserved.



TABLES

TABLE 1 Patient demographics, baseline characteristics, and characteristics of attacks that occurred
up to 3 months before patient screening

Characteristic Patients
n=12
Age, y, median (range) 10.0(7-11)
Sex, n (%) Female 7 (58.3)
Race, n (%) White 11 (91.7)
Mixed: Black, white 1(8.3)
Body mass index, kg/m?, median 18.6 (13.1-28.2)
(range)
HAE type |, n (%) 12 (100)
Patients with first-degree relative 9 (75.0)

with HAE,? n (%)

Patients who received HAE therapy 8 (66.7)
9 months before screening, n (%)

Attacks that occurred in 3 months before screening

Number of attacks, median (range) 5.5 (3-48)
Locations affected by attacks, n (%) Upper airway 3 (25.0)
Gastrointestinal tract or 12 (100)
abdomen
Genitourinary 2 (16.7)
Facial 7 (58.3)
Extremity or peripheral 10 (83.3)
Average severity of attacks Moderate 9 (75.0)
experienced by patient, n (%) Severe 3 (25.0)
Average duration of attack, days, 1.5 (1-3)
median (range)
Patients needing acute treatment 11 (91.7)

for HAE attack, n (%)

HAE, hereditary angioedema.
Six patients had >1 sibling diagnosed with HAE.

®Eight patients had a mother, and 1 had a father, diagnosed with HAE.
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TABLE 2 Treatment-emergent adverse events

Patients who experienced 21 event of that
type, n (%)

n=12
Any type of TEAE (within 24 hours of administration) 11(91.7)
HAE attack TEAE (within 24 hours of administration) 4 (33.3)
Non-HAE attack TEAE (within 24 hours of
administration)
Fatigue 2 (16.7)
Irritability 2 (16.7)
Diarrhea 1(8.3)
Gingivitis 1(8.3)
Tonsillitis 1(8.3)
Infusion-site pain 1(8.3)
Excoriation 1(8.3)
Post-traumatic neck syndrome 1(8.3)
Decreased appetite 1(8.3)
Epistaxis 1(8.3)
Oropharyngeal pain 1(8.3)
Erythema 1(8.3)
Coccydynia 1(8.3)
Vascular pain 1(8.3)
Any type of TEAE related to study drug 4(33.3)
HAE attack TEAE related to study drug 1(8.3)
Non-HAE attack TEAE related to study drug
Fatigue 2 (16.7)
Irritability 2 (16.7)
Diarrhea 1(8.3)
Erythema 1(8.3)
Pruritus 1(8.3)
Any type of TEAE by maximum severity
Mild? 1(8.3)
Moderate® 4 (33.3)
Severe®® 6 (50.0)
HAE attack TEAE by maximum severity
Mild? 2 (16.7)
Moderate® 3(25.0)
Severe™® 5(41.7)
TEAE during study drug administration 0
Any serious TEAE 0
TEAE leading to study drug discontinuation 0

HAE, hereditary angioedema; TEAE, treatment-emergent adverse event.
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® Mild attacks defined as those with noticeable signs and symptoms of an angioedema attack easily
tolerated without interfering with routine activities.

® Moderate attacks defined as those that interfered with the patient’s ability to attend school or
participate in family life and social or recreational activities.

“ Severe attacks defined as those that significantly limited the patient’s ability to attend school or
participate in family life and social or recreational activities.

9 Six patients had 12 severe TEAEs; 11 HAE attacks (6 during treatment with 500 U C1-INH and 2
during follow-up, and 3 during treatment with 1000 U C1-INH) and 1 report of dental caries. Patients
were counted by the treatment most recently taken when the event occurred. Patients were
counted once per category per treatment. TEAEs were defined as events with a start date and time
on or after the first dose of C1-INH and up to 7 days after the last dose of C1-INH, or with an increase
in severity on or after the date and time of first dose.
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FIGURE LEGENDS

FIGURE 1 A) Total number of HAE attacks. B) Cumulative attack severity. C) Cumulative daily
severity. D) Number of attacks needing acute treatment. Data (n = 12) normalized per month. Mean
(SD) values shown at top of each bar. Maximum/minimum values shown in square brackets. Mean
difference (MD) between baseline and treatment period shown.

FIGURE 2 A) Clinical response rate. Proportion of patients achieving at least 50%, 70%, or 90%
reduction relative to baseline in NNA. B) Angioedema attack and severity profile of patients during
baseline observation period and during treatment with 500 and 1000 U C1-INH. Data for full analysis
set shown (n =12).

FIGURE 3 Proportion of patients by attack severity during baseline observation period and during
treatment with 500 and 1000 U C1-INH. Data for full analysis set shown (n = 12).

FIGURE 4 A) Proportion of patients who responded “no problems” to EQ-5D-Y questionnaire at
scheduled week 9 visit. B) Mean EQ-VAS scores at baseline and week 9 of treatment. Data shown for
patients in full analysis set with valid non-missing result at time point and dimension. EQ-VAS score
change 27 considered MID. A: change.
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APPENDIX Statistical comparison of end points between the two C1-INH doses

Efficacy end points t-test Mixed effects model
Mean Pvalue® Adjusted P value®
differenc
e Mean

difference

Number of angioedema attacks -0.40 .035 -0.43 .030

Cumulative attack severity -0.66 .055 -0.71 .043

Cumulative daily severity -1.85 .045 -1.71 .066

Number of treated acute attacks -0.22 .067 -0.23 .068

C1-INH, Clinhibitor.
® P value and 90% confidence intervals are based on 2-sided paired t-test at a=0.1.

®p values, 90% confidence intervals and adjusted means are based on mixed-effect model at a=0.1,
with period, treatment and sequence as fixed effects and subject nested within sequence as random
effect.
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