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frequent injection-related side effects; however, the clinic 
group noted more severe adverse events from C1INH.  Con-

clusion:  Physician-supervised self-managed C1INH replace-
ment therapy is a safe and effective treatment for patients 
with HAE with potential benefits in diminishing attack dura-
tion and attack severity.  Copyright © 2011 S. Karger AG, Basel 

 Introduction 

 Hereditary angioedema (HAE) is a rare, autosomal 
dominant disease that is clinically characterized by re-
current episodes of subcutaneous or submucosal edema. 
Common sites for swelling include the extremities, bow-
els, genitalia, face, tongue, or larynx. Angioedema attacks 
typically begin in the first decade, worsen with puberty 
and persist throughout life. Disease severity is variable 
and untreated HAE patients experience attacks every 1–2 
weeks on average, with the frequency ranging from al-
most never to as often as every 3 days  [1, 2] . Angioedema 
attacks often follow a predictable course with swelling 
that increases slowly but continuously over the first 24 h 
and then gradually abates over the following 48–72 h. 
HAE attacks involving the oropharynx or the abdomen 
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 Abstract 

  Background:  C1 inhibitor (C1INH) has recently been ap-
proved in the USA for the treatment of acute attacks in he-
reditary angioedema (HAE) patients. The literature suggests 
that treatment with C1INH is most effective when adminis-
tered early in an attack. Home infusion of C1INH allows for 
the earliest possible intervention since patients can initiate 
therapy at the first sign of symptoms.  Methods:  We per-
formed an observational, prospective study on 39 subjects 
with HAE utilizing two groups of patients: one receiving on-
demand C1INH replacement therapy in a medical facility and 
the other self-managing on-demand C1INH replacement 
therapy in the home setting under the supervision of a treat-
ing physician. All subjects completed online questionnaires 
weekly for 8 weeks.  Results:  There were statistically signifi-
cant decreases in attack duration (p  !  0.0001), pain medica-
tion use (p  !  0.0001) and graded attack severity (p  !  0.005) 
in the subjects who received C1INH in the home setting ver-
sus the clinic-based group. Attack frequency was similar
between the groups. The home group experienced more 
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are associated with significant risk of morbidity and mor-
tality  [3, 4] .

  Genetically, HAE is characterized by mutations in the 
SERPING1 gene  [5]  and can be divided into 2 major 
types. Type I HAE is defined by decreased antigenic and 
functional C1 inhibitor (C1INH) levels, whereas type II 
HAE has normal C1INH antigenic levels but decreased 
C1INH functional levels. Clinically, type I and II HAE 
present in a similar fashion. More recently, a third type 
of familial angioedema has been described which is as-
sociated with normal C1INH antigenic and functional 
levels and sometimes associated with a defect in factor 
XII (Hageman factor)  [6, 7]  and/or estrogen dependency.

  Due to the morbidity and mortality caused by recur-
rent swelling attacks in HAE, medical intervention is 
both necessary and life saving for many patients. Treat-
ment includes management of acute attacks, short-term 
prophylactic therapy to prevent future attacks, and long-
term prophylaxis. Recently, C1 inhibitor replacement 
therapy has become available in the US and has been 
shown to be highly effective for both acute and prophy-
lactic management of HAE attacks  [8–11] . Administra-
tion of C1INH rapidly halts attack progression  [12–15] , 
with improvement typically noted within 30–60 min.

  Theoretical considerations as well as clinical observa-
tions suggest that C1INH replacement is most effective 
when administered early in an attack  [16–23] . While pa-
tients typically receive acute attack treatment at a clinic 
or hospital, several studies suggest that home infusion of 
C1INH is safe and provides a superior outcome com-
pared to treatment at a medical facility  [17–20, 24] . As a 
result, a recent HAE international home therapy consen-
sus recommends that every patient with physician-diag-
nosed HAE be considered for physician-supervised, self-
managed home C1INH replacement therapy and that 
therapy should be started as soon as the patient notices 
symptoms of an HAE attack  [25] . We hypothesized that 
physician-supervised self-managed C1INH home re-
placement therapy would result in better control of HAE 
attacks compared to clinic treatment with C1INH. The 
aim of this study was to investigate the safety and effi-
cacy of self-managed home C1INH replacement com-
pared to C1INH given in the clinical setting.

  Methods 

 Study Design 
 The United States HAE Association conducted an investiga-

tor-designed survey of subjects with physician-diagnosed HAE 
who were receiving on-demand C1INH either at home or in a 

medical facility from December 2007 to March 2008. C1INH was 
provided in the form of a human plasma-derived concentrate 
from Sanguin (Cetor) or Lev Pharmaceuticals (Cinryze). C1INH 
was administered by intravenous injection by either trained med-
ical personnel at a medical facility (clinic group) or by the patient 
or family member away from a medical facility (home group). The 
C1INH dose was 1,000 units, irrespective of subject weight. Most 
subjects in both groups used 1 dose per attack; however, subjects 
could use a second 1,000-unit dose if the first dose was not effec-
tive.  The median dose per attack was 1,000 units for all patients 
included in the study; however, the clinic group used a small but 
significantly higher mean dose of C1INH (1,014  8  120 units) 
than the home group (916  8  187 units; p  !  0.0001). The Western 
Institutional Review Board approved this study.

  After subjects signed informed consent, they were given a 
password for online access to a computerized questionnaire con-
sisting of three parts: (1) a health survey to determine past medi-
cal history, (2) an interval history to obtain information regarding 
attack frequency, attack severity, amount of medication used for 
the previous week, and (3) a Medical Outcomes Study 36-Item 
Short Form Health Survey (SF-36) at the beginning and end of the 
study. Thirty-nine subjects receiving on-demand C1INH in the 
home or clinic were enrolled and divided into two groups. The 
first group consisted of 18 subjects receiving on-demand intrave-
nous C1INH infusions at a clinic or a medical facility, and the 
second group consisted of 21 subjects who self-administered on-
demand intravenous C1INH as replacement therapy under the 
supervision of their physician. Both groups were treated with 
C1INH concentrate on demand for acute attacks of angioedema. 
Subjects filled out the online form weekly for 8 weeks.

  Subjects in the self-administration group received training in 
the home or in a medical facility. A registered nurse provided 
training in the majority of cases; however, 3 of the patients felt 
comfortable with intravenous infusion based on prior knowledge/
training, a career in health care, or a family member in health 
care. Two subjects received training directly from a physician. 
Although the subjects in the home group self-infused C1INH 
away from a medical facility, all subjects reported that their physi-
cian supervised the process, including initiating the infusion 
training, periodic monitoring of the dose and use of C1INH, as 
well as routine follow-up.

  Each study subject underwent patient-specific training based 
on his or her level of comfort and knowledge. The time for each 
patient to practice intravenous initiation ranged from 0 min to
3 h. Each patient remained in training until they felt comfortable 
initiating their own intravenous infusion. Depending on each pa-
tient’s level of comfort, patients were given the opportunity to 
practice on oranges, family members, health care professionals 
and/or themselves. Following successful initiation of an intrave-
nous infusion, subjects were allowed to practice until they felt 
completely comfortable with the procedure. The entire training 
period from beginning to proficiency ranged from 10 min to
10 h. After training, all patients reported that they felt comfort-
able with self-infusion in their home.

  The primary endpoint was the duration of attacks treated dur-
ing the study. Secondary endpoints included the number of at-
tacks over the 8-week period, the severity of attacks, use of nar-
cotic pain medications, and the safety and tolerability of the ther-
apy.
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  Statistical Analysis 
 Results are reported both as the mean  8  SD as well as the me-

dian with interquartile range (IQR). Because most of the end-
points had non-Gaussian distributions, we utilized non-paramet-
ric procedures, primarily the Wilcoxon-Mann-Whitney test, for 
comparing the clinic and home groups. Attacks were taken as in-
dividual events. A p value  ̂  0.05 was considered statistically sig-
nificant.

  Results 

 Study Population 
 The clinic group consisted of 18 subjects and the home 

group included 21 subjects. All study participants had 
physician-diagnosed HAE. Baseline characteristics and 
historical measures of disease severity for the two groups 
were compared based on their initial health survey ques-
tionnaire ( table 1 ). No differences were seen in age at en-
try, gender, age at symptom onset, age at diagnosis, num-
ber of lifetime emergency department visits, lifetime hos-
pitalizations, total intubations, total number of attacks/
year, or number of attacks/year involving the extremities, 
face, throat, genitourinary tract, or abdomen between the 
two groups. Both groups had relatively severe HAE, based 
on the average number of attacks per year: a median of 81 
total attacks/year (IQR 38.5–111.25) in the clinic group 

and 99 attacks/year (IQR 60–122) in the home group. The 
home group did report significantly more missed days of 
work or school per year (50, IQR 20–144) than did the 
clinic group (15, IQR 10–43.7; p = 0.04). The home group 
used C1INH a total of 167 times (0–17 injections per pa-
tient over 8 weeks, median 7, IQR 2–13), whereas the clin-
ic group used C1INH a total of 69 times (0–18 injections 
per patient over 8 weeks, median 2, IQR 0–6.5).

  Impact of Home C1INH Replacement Therapy on 
Number and Severity of Acute Attacks 
 As expected, the weekly attack frequency was not sig-

nificantly different between the two groups (clinic group, 
median 1, IQR 0–2; home group, median 1, IQR 0–2; p = 
0.82) ( table 2 ). Subjects also graded the overall severity
of their attacks on a scale of 1–10. The home treatment 
group reported a statistically significant lower attack se-
verity (median 4, IQR 3–7) than the clinic treatment 
group (median 5, IQR 4–8; p  !  0.005) ( fig. 1 ;  table 2 ).

  Efficacy of Home versus Clinic C1INH Replacement 
Therapy for Acute Attacks 
 Subject-reported efficacy of C1INH for acute attacks 

was similar in the two cohorts. 87.2% of clinic subjects 
who received clinic C1INH replacement therapy and 
86.8% of home subjects who received C1INH as home re-

Table 1. S ubject demographics and retrospective disease severity

Parameter Clinic group (n = 18) Home group (n = 21) p value1

mean 8 SD median (IQR) mean 8  SD median (IQR)

Age at start of study, years 39.78810.96 40 (34.25–43.75) 38.30814.61 34 (27–49) 0.573
Gender (female:male) 16:2 15:6 0.191
Age at HAE symptom onset, years 9.1586.29 8 (4–16) 6.6084.97 5 (3–11) 0.310
Age at HAE diagnosis, years 16.9288.85 19 (12–24) 16.75810.71 15 (10–21) 0.480
Known family history of HAE (yes:no) 17:1 13:8 0.019
Lifetime ED visits 133.78313.0 45 (4–115) 101.78166.1 50 (10–100) 0.81
Missed work/school days per year 39.0844.0 15 (10–43.7) 128.5831.2 50 (20–144) 0.04
Lifetime hospitalizations 90.98237.8 14 (2–37.5) 57.78136.2 10 (3–50) 0.97
Lifetime surgeries 0.6781.28 0 (0–1) 0.2080.52 0 (0–0) 0.15
Lifetime intubations 0.581.34 0 (0–0) 0.882.69 0 (0–0) 0.90
Average attacks per year 78.7847.9 81 (38.5–111.25) 94.0854.6 99 (60–122) 0.28
Average annual extremity attacks 28.1817.9 24 (12–46) 32.1820.0 39 (12–51) 0.45
Average annual facial attacks 6.5811.8 2 (1–6) 7.15811.5 4 (2–6) 0.71
Average annual throat attacks 6.0812.5 1.5 (1–5) 6.0811.9 2.5 (1–4) 1.00
Average annual genitourinary attacks 11.1813.2 7 (2–15) 12.2812.0 7 (4–20) 0.37
Average annual abdominal attacks 27.1817.1 22 (12–40 ) 36.7817.0 47.5 (24–51) 0.06

ED = Emergency department. 
1 Mann-Whitney rank-sum test for continuous variables; Fisher’s exact test for discrete variables.
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Table 2. Interval efficacy and safety/tolerability results

Parameter Clinic group (n = 18)  Home group (n = 21) p value1

mean 8 SD median (IQR) mean 8  SD median (IQR)

Attack frequency/severity
Average attacks/week 0.8380.98 1 (0–2) 1.0280.96 1 (0–2) 0.82
Attack severity (scale of 1–10) 5.6782.69 5 (4–8) 4.7582.46 4 (3–7) <0.005

Efficacy
Attack duration, h 34.2827.5 30.5 (12–48) 8.0813.5 3.0 (1.5–6.0) <0.0001
Pain medications per week 1.7583.13 0 (0–3) 0.3880.98 0 (0–0) <0.0001

Safety/tolerability results
Bleeding from injection site, % 0.5887.6 0 (0–0) 7.81826.9 0 (0–0) <0.001
Pain/inflammation at injection site, % 1.73813.1 0 (0–0) 7.21825.9 0 (0–0) 0.009
Infection at injection site, % 080 0 (0–0) 0.3085.5 0 (0–0) 0.47
Difficulty with injection (scale of 0–3) 0.0380.17 0 (0–0) 0.3180.60 0 (0–0) <0.0001
Severity of C1INH side effects (scale of 0–3) 0.2280.71 0 (0–0) 0.0180.16 0 (0–0) <0.0001

1 Mann-Whitney rank-sum test.

A
tt

ac
k 

se
ve

rit
y 

(s
ca

le
 o

f 1
–1

0)

0

12

10

8

6

4

2

Clinic group Home group

p < 0.005

  Fig. 1.  Severity of angioedema attacks in the clinic and home 
treatment groups (p  !  0.005). Each attack is shown as a single 
black filled circle. Subjects graded each attack from 1 to 10 (1 be-
ing very mild and 10 being very severe). The mean severity for 
each group is shown as a straight line. 
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  Fig. 2.  Duration of angioedema attacks in the clinic and home 
treatment groups (p  !  0.0001). Each attack is shown as a single 
black filled circle. The mean duration for each group is shown as 
a straight line. 
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placement therapy reported that therapy was effective for 
controlling attacks. Attack duration, the primary end-
point, was dramatically shorter in the home group (3.0 h, 
IQR 1.5–6.0) compared to the clinic group (30.5 h, IQR 
12–48; p  !  0.0001) ( fig. 2 ;  table 2 ). Of note, despite the 
similar frequency of attacks, the home treatment group 
used C1INH replacement significantly more often than 
the clinic infusion group (p  !  0.0001). Repeating the anal-
ysis of duration only for attacks that were treated with 
C1INH did not alter the outcome, with a significantly 
shorter median duration of attack still observed in the 
home group (home group, median 2.0 h, IQR 1.25–6; 
clinic group, median 13.0 h, IQR 6–48; p  !  0.0001). Pain 
medication use was assessed as a surrogate marker for ef-
ficacy. Consistent with the primary efficacy results, the 
home group reported a significant decrease in prescrip-
tion pain medication use compared to the clinic group
(p  !  0.0001) ( fig. 3 ;  table 2 ).

  Impact of C1INH Replacement Therapy on Life 
Activities 
 The effect of home versus clinic C1INH administra-

tion on the negative impact of HAE on life activities was 
assessed as a secondary efficacy outcome. On a weekly 
basis, subjects answered questions regarding the impact 
of their HAE on various life activities using a scale from 
0 (no interference) to 3 (significant negative impact) ( ta-
ble 3 ). The home group reported statistically less interfer-
ence with family life (p  !  0.0001), social life (p  !  0.0001), 

nights of disrupted sleep (p  !  0.0001), and days that fam-
ily or friends had to miss school or work due to the sub-
ject’s HAE (p = 0.045) compared to the clinic group ( ta-
ble 3 ).

  Tolerability and Adverse Effects of C1INH 
Replacement Therapy 
 A greater number of adverse effects were reported 

with the injections in the home C1INH replacement 
group ( table 2 ). There was a statistically significant in-
crease in the percentage of injections leading to bleeding 
events (p  !  0.001), pain (p = 0.009) and difficulty with the 
injection (p  !  0.0001) in the home group. No difference 
was observed in the rate of injection site infections. Al-
most all of these side effects were minor, and no serious 
adverse events were reported in either group. Interesting-
ly, the clinic group reported a significantly greater overall 
severity of side effects (graded on a scale of 0–3, from 
none to severe) than what was reported by the home 
group (p  !  0.0001).

  Quality of Life Comparison between Study Groups 
Based on SF-36 Data 
 The impact of C1INH replacement therapy on quality 

of life is shown in  table 3 . At study entry, the aggregated 
physical score was similar in both groups (clinic group, 
median 37.10, IQR 34.12–38.75; home group, median 
36.29, IQR 33.83–38.17; p = 0.749); however, the home 
group showed a significantly greater improvement in the 

Table 3. Impact on life activities and SF-36 data

HAE impact or SF-36 score Clinic group (n = 18) Home group (n = 21) p value1

mean 8 SD median (IQR) mean 8  SD median (IQR)

Negative impact on school/job2 0.4880.92 0 (0–1) 0.4280.79 0 (0–1) 0.886
Negative impact on family life2 1.0981.09 1 (0–2) 0.5380.83 0 (0–1) <0.0001
Negative impact on social life2 1.0281.12 1 (0–2) 0.5180.91 0 (0–1) <0.0001
Days missed school/job per week 0.5683.46 0 (0–0) 0.1880.53 0 (0–0) 0.687
Days family/friends missed school/job

per week due to subject’s HAE 0.2580.73 0 (0–0) 0.1080.40 0 (0–0) 0.045
Nights of disrupted sleep per week 1.6184.39 1 (0–2) 0.5081.07 0 (0–1) <0.0001
SF-36 initial physical aggregate score 36.5283.38 37.10 (34.12–38.75) 35.9183.33 36.29 (33.83–38,17) 0.749
SF-36 final physical aggregate score 37.0082.38 36.69 (35.14–38.01) 38.7782.69 38.37 (37.34–41.11) 0.040
Change in physical aggregate score 0.4982.81 0.49 (–1.14 to 2.50) 2.8683.87 2.23 (0.78–5.56) 0.043
SF-36 initial mental aggregate score 30.9286.85 31.06 (25.59–37.38) 30.5286.39 30.13 (24.90–36.33) 0.813
SF-36 final mental aggregate score 32.3087.97 35.96 (25.59–38.09) 34.6686.31 36.41 (30.53–39.45) 0.321
Change in mental aggregate score 1.3885.74 1.01 (–0.72 to 2.82) 4.1487.69 3.08 (–0.53 to 10.49) 0.257

1 Mann-Whitney rank-sum test. 2 Graded on a scale of 0–3.



 Tourangeau   /Castaldo   /Davis   /Koziol   /
Christiansen   /Zuraw    

Int Arch Allergy Immunol 2012;157:417–424 422

aggregated physical score over the course of the study 
(change in the clinic group, median 0.49, IQR –1.14 to 
2.50; change in the home group, median 2.23, IQR 0.78–
5.56; p = 0.043). The aggregated mental score was also 
similar in both groups at entry (clinic group, median 
31.06, IQR 25.59–37.38; home group, median 30.13, IQR 
24.90–36.33; p = 0.813), and improved more in the home 
group over the course of the study but failed to reach sig-
nificance (change in the clinic group, median 1.01, IQR 
–0.72 to 2.82; change in the home group, median 3.08, 
IQR –0.53 to 10.49).

  Discussion 

 This study compared the efficacy, safety and tolerabil-
ity of self-administered, physician-supervised on-de-
mand C1INH replacement therapy in the home setting to 
on-demand C1INH replacement therapy in a medical fa-
cility. No difference was found in the ability of C1INH 

replacement therapy to reduce angioedema symptoms 
between the two groups; however, the home treatment 
group demonstrated highly significant reductions in 
total duration of angioedema attacks, maximal attack
severity and requirement for pain medication use. There 
were no serious adverse effects in either group, and no 
subject stopped C1INH replacement therapy because of 
tolerability issues. The home group experienced more in-
jection-related side effects than the clinic group, but had 
less severe overall side effects from the C1INH adminis-
tration. Overall, home injection with C1INH proved to 
be more efficacious and just as safe and tolerable as clin-
ic administration for the treatment of acute attacks of an-
gioedema in severely affected HAE patients.

  The improved efficacy of physician-supervised self-
managed C1INH home replacement therapy is likely a 
consequence of a decreased lag time between the first sign 
of an attack and the prompt initiation of therapy. By cor-
recting the enhanced vascular permeability earlier in an 
attack, home treatment likely diminishes the amount of 
fluid moving from the vasculature into the interstitial 
space, decreases maximal severity of swelling, and con-
sequently decreases the time to resolution. The signifi-
cant reduction in median duration of attacks in the home 
group (p  !  0.0001) was clinically meaningful as shown by 
significant improvement in the need for prescription 
pain medications, decreased interference with life activi-
ties, and increased improvement in quality of life mea-
sures.

  Drawing from the experience of hemophilia patients 
who have been administering clotting factors for prophy-
lactic or emergent therapy since the 1980s, there has been 
a gathering consensus that home infusion is a superior 
means of treatment. Hemophilia patients and their physi-
cians recognized some time ago that it was not practical 
for patients to visit an infusion center multiple times each 
week  [26] . As a consequence, home therapy programs 
were established and shown to be feasible, beneficial to 
the patient and cost-effective  [20] . Accordingly, home in-
fusion is currently regarded as standard of care for hemo-
philia patients, extending even to the pediatric popula-
tion where children can be started on home therapy be-
fore the age of two.

  An emerging international consensus recommends 
that all HAE attacks be treated as soon as possible in or-
der to limit the morbidity and mortality that may be as-
sociated with attacks. This study confirms that physi-
cian-supervised, self-administered home C1INH therapy 
is a safe and effective means to implement this strategy. 
Importantly, subjects receiving on-demand C1INH in 

Pa
in

 m
ed

ic
at

io
ns

/w
ee

k

–5

20

15

10

5

0

Clinic group Home group

p < 0.0001

  Fig. 3.  Number of prescription pain medications used per week in 
the clinic and home treatment groups (p  !  0.0001). Each week is 
shown as a single black filled circle. Open circles represent 5 sep-
arate weeks, each requiring no pain medications. The mean week-
ly pain medication use for each group is shown as a straight line. 
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the clinic were also significantly less likely to seek treat-
ment of acute attacks, an outcome that further highlights 
the advantage of self-administration.

  Based on the improved outcomes we observed from 
self-administration of C1INH, we suggest that other ef-
fective treatments of acute HAE attacks may similarly 
benefit from early self-administration. Additional op-
tions for physician-supervised, self-administered HAE 
therapies may eventually include icatibant, ecallantide 
and recombinant human C1INH. Icatibant, a bradykinin 
B2 receptor antagonist administered by subcutaneous in-
jection, was approved for treatment of acute attacks in 
Europe in 2008 and in the US in 2011. Ecallantide, a po-
tent inhibitor of plasma kallikrein administered by sub-
cutaneous injection, was approved for use in the USA for 
acute attacks in 2009; however, a black box warning for 
possible anaphylactic reactions has precluded its self-ad-
ministration  [27] . Rhucin, a recombinant human C1INH, 
recently completed two successful phase 3 studies and is 
under review by the Food and Drug Administration. 
Rhucin (Ruconest) was recently approved by the Euro-
pean Medicines Agency for Europe.

  Self-administered C1INH replacement therapy also 
provides HAE patients with an improved sense of control 
over an extremely burdensome disease. A literature re-
view performed by Longhurst et al.  [20]  revealed that pa-
tients who received self-administered C1INH either for 
prophylaxis or on demand experienced improved quality 
of life and decreased frequency, duration and severity of 
attacks.

  In addition, our findings are consistent with a previ-
ous retrospective report by Levi et al.  [19]  that examined 
outcomes in 31 patients using on-demand C1INH treat-
ment and 12 patients using C1INH prophylactic therapy 
compared to historical controls. In this study, self-treated 
subjects receiving on-demand C1INH experienced sig-
nificant improvement in both time to beginning of relief 
and time to resolution. Interestingly, the mean attack du-
ration was 5.9  8  2.2 h in self-treated subjects compared 
to 13.8  8  2.9 h in conventionally treated subjects, which 
is similar to the effect we observed. Kreuz et al.  [17]  con-
ducted a study of 22 patients with severe HAE that inves-
tigated the safety, efficacy and quality of life associated 
with self-administration of C1INH concentrate over da-
nazol prophylaxis. They found a reduced incidence of at-
tacks and superior efficacy for all quality of life variables 
investigated.

  Several limitations of our study need to be addressed. 
We studied 39 severely affected HAE subjects. Although 
this is a relatively small sample size, it should be noted 

that HAE is a rare disease, and to our knowledge, this is 
the largest prospective study with statistically significant 
results. Nonetheless, the combination of a small sample 
size and high disease severity may limit the ability to gen-
eralize our study findings to the HAE population as a 
whole. Furthermore, our study was performed using an 
observational prospective design. It was not feasible to 
randomize subjects because certain subjects were not 
comfortable with self-injection, and other subjects did 
not live in close enough proximity to a medical facility to 
ensure safe travel to the facility for treatment of acute at-
tacks. Additionally, the use of patient-reported outcomes 
as a clinical endpoint has been widely debated; however, 
the World Health Organization has taken the stance that 
patient involvement in their health care is not only desir-
able but a social, economic and technical necessity  [28, 
29] . Lastly, any voluntary patient survey may involve re-
porting and recall bias that could affect the results. To 
limit this problem, we asked patients to fill out their sur-
vey weekly in order to decrease recall errors.

  In conclusion, our findings provide additional impe-
tus to alter the standard of care for HAE by making phy-
sician-supervised self-administered C1INH replacement 
therapy a mainstay of on-demand treatment. Our data, 
together with results from previous studies  [19, 20] , reveal 
that self-administration of C1INH for on-demand treat-
ment of acute attacks of angioedema in HAE is safe and 
results in decreased attack duration, improved quality of 
life and better patient control over their disease state. We 
propose that physician-supervised self-managed on-de-
mand C1INH replacement therapy is more effective and 
equally safe as clinic-based care. Consequently, we rec-
ommend that all HAE patients be provided with the op-
tion of C1INH self-replacement.
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