
15.8% 16.9% 5.9%

18.6% 19.3%

11.8%

39.9% 38.6%
52.9%

16.4% 16.3% 17.6%

9.3% 9.0% 11.8%

Total
(n=183)

Adults
(n=166)

Adolescents
(n=17)

< 1 hour 1 to < 2 hours 2 to < 5 hours 5 to < 8 hours ≥ 8 hours

Impact of Delayed Treatment of Hereditary Angioedema Attacks: Insights from Patient Surveys Across France, 
the United Kingdom, and the United States

Alexis Bocquet,1 Paula J. Busse,2 Timothy Craig,3,4 Tariq El-Shanawany,5 Tomaz Garcez,6 Padmalal Gurugama,7 Rashmi Jain,8 Sorena Kiani-Alikhan,9 Maeve O’Connor,10,11 Cristine Radojicic,12 Sinisa Savic,13 H. James Wedner,14 Patrick Yong,15 Sherry Danese,16 Julie Ulloa,16 Paul K. Audhya,17 Sandra Christiansen18

1Grenoble Alpes University Hospital, Grenoble, France; 2The Mount Sinai Hospital, New York, NY, USA; 3The Pennsylvania State University School of Medicine, University Park, PA, USA; 4Allergy Vinmec International Hospital, Times City, Hanoi, Vietnam; 5University Hospital of Wales, Cardiff, Wales, United Kingdom; 6Manchester University NHS Foundation Trust, Manchester, United Kingdom; 
7Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom; 8Oxford University Hospitals NHS Foundation Trust, Oxford, United Kingdom; 9Royal Free London NHS Foundation Trust, London, United Kingdom; 10Integrative Allergy & Immunology Care Charlotte, NC, USA; 11Allergy, Asthma, & Immunology Research Institute, Charlotte, NC, USA; 12Duke University School of 

Medicine, Durham, NC, USA; 13The Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, United Kingdom; 14Washington University School of Medicine, St. Louis, MO, USA; 15Frimley Health NHS Foundation Trust, Frimley, United Kingdom; 16Outcomes Insights, Agoura Hills, CA, USA; 17KalVista Pharmaceuticals, Salisbury, United Kingdom, and Cambridge, MA, USA; 
18University of California San Diego, La Jolla, CA, USA

BACKGROUND
 International guidelines recommend prompt on-demand treatment of 

hereditary angioedema (HAE) attacks to reduce morbidity and mortality1-3

 All approved on-demand therapies require injection, which has been 
previously shown to delay treatment4

 We sought to examine the impact of delayed treatment on attack severity 
and patients’ quality of life (QoL) during an attack

METHODS 
 Patients with Type 1 and 2 HAE due to C1 inhibitor deficiency from 

France, the UK, and US were recruited by patient organizations 
(AMSAO, HAEUK, and HAEA respectively) to complete an online survey

 Eligible respondents had to have treated ≥1 HAE attack within 3 months 
prior to the survey with an approved on-demand therapy

 QoL during last treated attack was assessed using EuroQol Five-
Dimensions Five-Level (EQ-5D-5L), with recall period adapted to “during 
last treated attack”

RESULTS 

Characteristic Total
(N=183)

Adults 
(N=166)

Adolescents 
(N=17)

Current Age; years mean (SD) 42.4 (16.5) 45.3 (14.4) 14.1 (1.5) 

Age of Diagnosis; years mean (SD) 18 (12.3) 19.3 (12.2) 5.8 (4.1)

Gender, N (%) 
   Male
   Female

53 (29%)
129 (70.5%)

41 (24.7%)
124 (74.7%)

12 (70.6%)
5 (29.4%)

Country, N (%) 
   United States 
   United Kingdom 
   France

94 (51.4%)
48 (26.2%) 
41 (22.4%) 

80 (48.2%)
46 (27.7%)
40 (24.1%)

14 (82.4%)
2 (11.8%)
1 (5.9%) 

HAE Type
    Type I
    Type II

164 (89.6%)
19 (10.4%)

150 (90.4%)
16 (9.6%)

14 (82.4%)
3 (17.6%) 

Days Since Last Attack, mean (SD) 21.7 (20.4) 21.8 (20.6) 20.9 (19.6)

Long-Term Prophylaxis, N (%) 113 (61.7%) 101 (60.8%) 12 (70.6%)

Table 1. Respondent Characteristics

RESULTS 

 Respondents included 183 patients (90.2% White, 70.5% female, 89.6% Type 1) from France (n=41), 
the UK (n=48), and the US (n=94)

On-demand Therapy Adults
(n=166)

Adolescents
(n=17)

Icatibant (Firazyr and Generic) 73.5% –

Plasma Derived C1 Esterase Inhibitor 
(Berinert) 13.9% 58.8%

Recombinant C1 Esterase Inhibitor 
(Ruconest) 7.2% 41.2%

Plasma Derived C1 Esterase Inhibitor 
(Cinryze) 4.2% –

Ecallantide 1.2% –1.1%

3.8%

10.4%

18.0%

66.7%
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Figure 1. On-demand Therapy Used for Last Treated Attack

Figure 2. Long-term Prophylaxis at Time of Last Treated Attack 
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Long-Term Prophylaxis Adults

(n=97)
Adolescents

(n=11)

Lanadelumab 49.5% 18.2%

Berotralstat 11.3% 36.4%

Plasma Derived C1 Esterase 
Inhibitor (Haegarda) 10.3% 9.1%

Danazol 9.3% –

Plasma Derived C1
Esterase Inhibitor (Cinryze) 7.2% 18.2%

Plasma derived C1 esterase 
inhibitor (Berinert SC) 7.2% 9.1%

Tranexamic Acid 5.2% 9.1%

46.3%

12.0%

11.1%

9.3%

8.3%

7.4%

5.6%
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Figure 3. Time to Treatment with On-demand Therapy

 The mean (SD) time from onset to on-demand treatment for the last attack was 4.0 hours (6.3) 
(adults: 3.7 hours [5.4]; adolescents 7 hours [11.8]) with 15.8% of respondents treating in <1 
hour (adults: 16.9%; adolescents 5.9%)

4.0 (6.3) 3.7 (5.4) 7.0 (11.8) Mean (SD)
hours

Figure 4. Time to On-demand Treatment and Attack Severity  
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47.1%
60.3% 66.7%

58.8%

10.3%
17.6% 16.4% 20.0%
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Mild (1) Moderate (2) Severe (3) Very Severe (4)

 Most attacks had progressed to moderate (56.8%), severe (17.5%) or very severe (2.2%) by the time of treatment administration
 At the time of treatment, attacks were mild for 41.4% of those who treated <1 hour from attack onset and for 11.8% to 32.4% of those who treated ≥1 hours, 

depending on the time to treatment

CONCLUSIONS 
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<1 hour
(n=29)

1 to <2 hours
(n=34)

2 to <5 hours
(n=73)

5 to <8 hours
(n=30)

≥8 hours
(n=17)

Time to Treatment 

 In this analysis, delayed treatment of HAE attacks was associated with increased severity and reduced QoL

 These results support additional patient education on early treatment of attacks 

Total
(n=183)

< 1 hour
(n=29)

1 to < 2 hours
(n=34)

2 to < 5 hours
(n=73)

5 to < 8 hours
(n=30)

≥ 8 hours
(n=17)

Mean
(SD)

0.86
(0.2)

0.56
(0.4)

0.84
(0.2)

0.64
(0.3)

0.83
(0.2)

0.57
(0.4)

0.88
(0.2)

0.53
(0.4)

0.86
(0.2)

0.55
(0.3)

0.83
(0.2)

0.53
(0.4)

Median 
(IQR)

0.94
(0.82, 
1.0)

0.68
(0.28,
0.84)

0.92
(0.82, 
0.94)

0.74
(0.57,
0.88)

0.88
(0.72,
0.98)

0.72
(0.34,
0.84)

0.94
(0.85, 
1.0)

0.67
(0.27,
0.87)

0.94
(0.81, 
1.0)

0.68
(0.28,
0.81)

0.92
(0.67,
0.95)

0.68
(0.30,
0.79)

Total
(n=183)

Mild
(n=43)

Moderate
(n=104)

Severe
(n=32)

Very Severe
(n=4)

Mean
(SD)

0.86
(0.2)

0.56
(0.4)

0.89
(0.1)

0.73
(0.3)

0.87
(0.2)

0.56
(0.4)

0.78
(0.3)

0.37
(0.4)

0.88
(0.2)

0.20
(0.4)

Median
(IQR)

0.94
(0.82, 
1.0)

0.68
(0.28,
0.84)

0.94
(0.83,
1.0)

0.78
(0.62,
0.94)

0.94
(0.82,
1.0)

0.70
(0.27,
0.83)

0.87
(0.75,
0.95)

0.37
(-0.02,
0.71)

1.0
(0.77,
1.0)

0.34
(-0.08,
0.47)

Figure 5. EQ-5D-5L Index Values Today and Last Treated Attack Figure 6. EQ-5D-5L Index Values Today and Last Treated Attack by Attack Severity

 The mean EQ-5D-5L score (SD) was substantially lower during the last treated 
attack [0.56 (0.4)] than today [0.86 (0.2)]

 The mean EQ-5D-5L score was higher among respondents who treated <1 hour 
(0.64 [0.30]) than those who treated ≥1 hours (range: 0.57 [0.4] - 0.53 [0.4])

 Mean EQ-5D-5L scores (SD) were higher for those who treated while 
symptoms were mild (0.73 [0.3]) compared to those who treated once 
symptoms had progressed to moderate (0.56 [0.4]), severe (0.37 [0.4]), or 
very severe (0.20 [0.4])

Mean Level of Severity
            1.7        1.9            2.1        2.1        2.2
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