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Abstract (250/250 words)

Background: An objective of the phase 3 HELP Study was to investigate the effect of 

lanadelumab on health-related quality of life (HRQoL) in patients with hereditary angioedema 

(HAE).

Methods: Patients with HAE-1/2 received either lanadelumab 150 mg every 4 weeks (q4wks; 

n=28), 300 mg q4wks (n=29), 300 mg every 2 weeks (q2wks; n=27), or placebo (n=41) for 26 

weeks (days 0-182). The Angioedema Quality of Life Questionnaire (AE-QoL) was administered 

monthly, consisting of four domain (functioning, fatigue/mood, fears/shame, nutrition) and total 

scores. The generic EQ-5D-5L questionnaire was administered on days 0, 98, and 182. 

Comparisons were made between placebo and (1) all lanadelumab-treated patients and (2) 

individual lanadelumab groups for changes in scores (day 0 to 182) and proportions achieving the 

minimal clinically important difference (MCID, −6) in AE-QoL total score.

Results: Compared with the placebo group, the lanadelumab total group demonstrated 

significantly greater improvements in AE-QoL total and domain scores (mean change, −13.0 to 

−29.3; P<.05 for all); the largest improvement was in functioning. A significantly greater proportion 

of the lanadelumab total group achieved the MCID (70% vs 37%; P=.001). The lanadelumab 300 

mg q2wks group had the highest proportion (81%; P=.001) and was 7.2 times more likely to 

achieve the MCID than the placebo group. Mean EQ-5D-5L scores at day 0 were high in all 

groups, indicating low impairment, with no significant changes at day 182. 

Conclusion: Patients with HAE-1/2 experienced significant and clinically meaningful 

improvements in HRQoL measured by AE-QoL following lanadelumab treatment in the HELP 

Study.

Key words (5/5): AE-QoL, lanadelumab, long-term prophylaxis, hereditary angioedema, quality 

of life

1 Introduction 
Hereditary angioedema (HAE) is a rare genetic disorder characterized by recurrent swellings 

of deep dermal/subcutaneous or mucosal/submucosal tissues resulting from a temporary 

increase in vascular permeability.1 HAE is most commonly caused by deficient (type 1) or 

dysfunctional (type 2) C1 inhibitor (HAE-1/2, also referred to as C1-INH-HAE).1 Although A
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angioedema attacks are intermittent, the burden of disease for patients and caregivers can be 

substantial and enduring.2 HAE attacks are unpredictable in frequency, severity, duration, and 

location.1,3 They cause considerable pain and disfigurement, and laryngeal attacks carry the life-

threatening risk of asphyxiation.4,5 Despite full physical recovery between attacks, patients often 

continue to experience emotional distress and reduced health-related quality of life (HRQoL).2 

Patients have reported feeling anxious about their children inheriting the disease,6 and feelings of 

anxiety and depression can trigger attacks.7 In addition to the impact on patients, HAE has a 

considerable family and societal burden.2,8 Absenteeism from work or education increases with 

attack severity and frequency, and reduced productivity between attacks and missed 

opportunities for career development have been reported.4,9 

Significant advances have been made in expanding acute and prophylactic treatment options 

for patients with HAE; however, there is a continued need for effective, safe, and conveniently 

administered therapies.10 One therapeutic approach is to target bradykinin, the mediator of tissue 

swelling in HAE-1/2. Dysregulation of plasma kallikrein resulting from insufficient functional C1 

inhibitor causes excess bradykinin generation; elevated bradykinin levels have been detected at 

the swelling site during HAE attacks.11,12 Lanadelumab is a fully human monoclonal antibody that 

specifically inhibits active plasma kallikrein to prevent bradykinin overproduction.13 

Following phase 1 studies,14,15 the randomized, double-blind, placebo-controlled, phase 3 

HELP Study evaluated lanadelumab for HAE attack prevention in patients with HAE-1/2.16 

Patients aged ≥12 years (N = 125) were randomized and treated with either placebo or 

lanadelumab 150 mg every 4 weeks (q4wks), 300 mg q4wks, or 300 mg every 2 weeks (q2wks). 

During the 26-week treatment period, all three lanadelumab regimens were superior to placebo 

for the primary and all secondary efficacy endpoints. In the lanadelumab 300 mg q2wks group, 

the least squares mean monthly HAE attack rate was 0.26 (95% CI 0.14-0.46; SE 0.08) 

compared with 1.97 (95% CI 1.64-2.36; SE 0.18) in the placebo group, representing a statistically 

significant reduction of 86.9% (95% CI 76.2-92.8; P < .001) versus placebo. Significantly greater 

proportions (P < .001) of patients remained attack free with lanadelumab 300 mg q2wks than with 

placebo during both the full treatment period (44.4% vs 2.4%) and at steady state (days 70-182; 

76.9% vs 2.7%). Lanadelumab was generally well tolerated, with 98.5% of treatment-emergent 

adverse events (TEAEs) mild or moderate in severity and no treatment-related serious TEAEs.

Following completion of the HELP Study, lanadelumab was approved for the prevention of 

HAE attacks in patients aged ≥12 years in the United States,17 European Union,18 and several 

other countries. The 2017 WAO/EAACI and 2019 International/Canadian guideline updates 

advocate that patients with HAE-1/2 are evaluated for long-term prophylactic treatment at every 

visit and that HRQoL is taken into consideration.1,19 Evaluation of the effect of lanadelumab on A
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patients’ HRQoL was a tertiary objective of the HELP study. The Angioedema Quality of Life 

Questionnaire (AE-QoL), a validated angioedema-specific questionnaire,20-22 was used to assess 

the effect of treatment on HRQoL. These results are reported herein.

2 Methods 

2.1 Study design 
Details of the trial design and methodology have been reported elsewhere 16  and are briefly 

summarized in Figure S1. Eligible patients were aged ≥12 years with a documented diagnosis of 

HAE-1/2, had experienced ≥1 investigator-confirmed attack during a 4-week run-in period, and 

had received neither long-term prophylactic therapy for HAE within 2 weeks of the run-in period 

nor angiotensin-converting enzyme inhibitors or estrogen-containing medication within 4 weeks of 

screening. The study was conducted per International Conference on Harmonization Good 

Clinical Practice guidelines, the principles of the Declaration of Helsinki, and local ethical and 

legal requirements. At screening, written informed consent was obtained from all patients (or 

assent if aged <18 years). Patients with attack rate reductions of ≥50% during the treatment 

period relative to the run-in period were defined as responders (responder categories: <50%, 

50%-69%, 70%-89%, and 90%-100% reduction of attacks).

2.2 Patient-reported outcome instruments 
The AE-QoL is a self-administered validated measure that assesses angioedema-related QoL 

over a 4-week recall period.20 The questionnaire consists of 17 items, each with a 5-point 

response scale ranging from 1 (never) to 5 (very often), used to produce a total score and four 

domain scores (functioning, fatigue/mood, fears/shame, and nutrition; Table S1). Scores are 

transformed linearly to a scale ranging from 0 to 100, lower scores reflecting lower impairment 

and, therefore, better HRQoL. The minimal clinically important difference (MCID) is the minimum 

change in score that is meaningful to patients. For the AE-QoL total score, the predefined MCID 

is a reduction of 6 points.21

The 5-level EuroQoL 5-dimensional (EQ-5D-5L) instrument was also used to measure the 

general health status of a patient on the day of questionnaire administration, with higher scores 

indicating better health status.23 EQ-5D-5L comprises a descriptive system of five dimensions 

(mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) that contribute to an 

index/utility score ranging from 0 to 1, and a separate visual analogue scale (VAS) to assess 

overall health ranging from 0 to 100. 
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2.3 Data collection 
The AE-QoL was administered before dosing during visits on days 0, 28 ± 3, 56 ± 3, 98 ± 3, 

126 ± 3, 154 ± 3, and 182 ± 3. The EQ-5D-5L was administered before dosing on days 0, 98 ± 3, 

and 182 ± 3. For both instruments, additional assessments were conducted on day 238 ± 3 for 

patients who did not enter the HELP open-label extension. Adolescent patients received the 

same PRO instruments as were administered to adult patients.

2.4 Statistical analyses 
HRQoL was analyzed using the intent-to-treat population who received any study drug. At 

each data collection visit, comparisons with the placebo group were made by combining the three 

lanadelumab treatment groups (the lanadelumab total group) and by considering each of the 

three lanadelumab groups separately. No imputation was performed for missing values.

Descriptive statistics included mean (SD) and median by visit summarized for each treatment 

group and the lanadelumab total group. Summaries of changes in scores from day 0 to day 182 

were assessed for each treatment group and the lanadelumab total group, including analyses for 

prespecified demographic and clinical characteristic subgroups. Frequencies and proportions of 

patients achieving the responder definition (individual level meaningful change) in AE-QoL scores 

from day 0 to day 182 were calculated with respect to (1) the MCID of 6 points in the AE-QoL 

total score and (2) a responder definition of 0.5 times baseline SD for sensitivity analyses.24 Chi-

squared tests were used to determine a statistical difference between groups, and logistic 

regression models fitted to estimate treatment effects, adjusting for covariates. Comparisons 

across the placebo and lanadelumab treatment groups used one-way analyses of variance and 

analyses of covariance adjusting for baseline scores. All analyses were conducted using SAS 

Version 9.4 (SAS Institute Inc., Cary, NC, USA). Statistical tests were two-sided with significance 

at the α = 0.05 level; analyses were not adjusted for multiplicity.

Exploratory analyses were performed to investigate correlations between the change in AE-

QoL scores (from day 0 to day 182) and the primary and secondary endpoints of this study; 

correlation coefficients were calculated. In addition, exposure-response relationships between 

lanadelumab concentrations at steady state (minimum, maximum, and average) and change in 

AE-QoL scores were evaluated through best fit of linear models; a slope (non–flat line) with 95% 

CI that excluded the null hypothesis (nonzero) was interpreted as a statistically significant 

relationship. Exposure-response relationships were also assessed between change in AE-QoL 

scores and cleaved high-molecular-weight kininogen (cHWMK) concentration at steady state 

(measured by western blot assay using citrated plasma).15A
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3 Results

3.1 Study population and patient characteristics 
A total of 125 patients were randomized and treated: 28 with lanadelumab 150 mg q4wks, 29 

with 300 mg q4wks, 27 with 300 mg q2wks, and 41 with placebo. Baseline demographics, clinical 

characteristics, and medical history were well balanced across all treatment groups (Table S2). 

The mean (SD) HAE attack rate during the 4-week run-in period was 3.7 (2.6) attacks/month. All 

placebo-treated patients and all except one lanadelumab-treated patient (in the 300 mg q4wks 

group) completed HRQoL assessments at day 0. 

3.2 AE-QoL at baseline and effect of treatment 
At baseline, mean (SD) AE-QoL total scores for the lanadelumab 150 mg q4wks, 300 mg 

q4wks, 300 mg q2wks, and placebo groups, respectively, were 48.79 (20.34), 47.50 (21.94), 

43.75 (16.77), and 42.79 (17.53). During the 26-week treatment period (day 0 to day 182), 

patients treated with lanadelumab experienced statistically significant improvements in HRQoL 

compared with placebo as measured by the AE-QoL. For the lanadelumab total group, significant 

reductions versus placebo were observed in AE-QoL total score and across all domain scores 

(functioning, fatigue/mood, fears/shame, and nutrition; Figure 1A). The largest improvement was 

observed in the functioning domain. 

When comparing the individual lanadelumab treatment groups with placebo, significant 

reductions were observed in AE-QoL total scores and functioning domain scores for each of the 

three lanadelumab groups (Figure 1B). When assessing mean AE-QoL scores at each scheduled 

visit, improvements in HRQoL were observed at week 8 for all treatment groups, including 

placebo (Figure S2). Improvements in scores were generally maintained during subsequent visits 

from week 8 onwards in the lanadelumab treatment groups but not in the placebo group.

The change from baseline in AE-QoL total score was generally consistent across prespecified 

subgroups based on demographics and baseline clinical characteristics (Figure S3). 

3.3 Clinically meaningful improvements in HRQoL 
Significantly more patients in the lanadelumab total group (70%) and the individual 150 mg 

q4wks and 300 mg q2wks treatment groups achieved the MCID of a 6-point reduction in AE-QoL 

total score compared with placebo (37%; Table 1). The highest proportion of patients reaching 

the MCID threshold, 81%, was in the lanadelumab 300 mg q2wks group. Similar results were 

obtained using a responder definition of 0.5 times baseline SD (Table S3).A
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Based on a logistic regression model, patients treated with lanadelumab had 2.9-7.2 times 

greater odds of achieving the MCID in AE-QoL total score than patients treated with placebo, with 

the highest odds associated with lanadelumab 300 mg q2wks (Table 2). Comparable results were 

obtained using a responder definition of 0.5 times baseline SD, with patients in the lanadelumab 

total group having significantly greater odds versus placebo of achieving the responder definition 

for the AE-QoL total score and all domain scores (P < .01 for all scores except fatigue/mood 

[P = .04]; data not shown).

3.4 Descriptive analysis of responses in the functioning domain 
A descriptive analysis of item-level responses in the functioning domain indicated greater 

improvements with lanadelumab than placebo at day 182 with respect to work, physical activity, 

leisure time, and social relations (Figure 2). All lanadelumab groups had reduced proportions of 

patients experiencing function-related restrictions at day 182, with the 300 mg q2wks group 

having the lowest proportion of patients in each of the four restriction categories at the end of the 

treatment period.

3.5 Correlation between change from baseline AE-QoL scores and disease activity 
Irrespective of the treatment received, a greater reduction in attack rate through day 182 

compared with day 0 was linked to a greater improvement across all AE-QoL scores (Table 3). 

Weak but significant positive correlations were observed between the change in AE-QoL scores 

from day 0 to day 182 and the reduction in HAE attack rate from day 0 to day 182 with respect to 

the total score (r = 0.25, P = .006) and all domain scores except for fatigue/mood (Table S4). 

Weak positive correlations were also observed between some AE-QoL score reductions and the 

number of (1) HAE attacks, (2) moderate/severe attacks, and (3) attacks requiring acute 

treatment during the treatment period.

3.6 Exposure-response relationship between change from baseline AE-QoL scores 
and lanadelumab treatment 

Relationships between lanadelumab exposure and change in AE-QoL scores were interpreted 

as statistically significant if there was a slope (non–flat line) with 95% CI that was non-zero. 

Statistically significant inverse relationships were observed between the reduction in total score 

and lanadelumab Cave,ss and Cmax,ss (P = .02 for both), and between the change in functioning 

score and lanadelumab Cave,ss, Cmin,ss, and Cmax,ss (P ≤ .005 for all). A statistically significant 

relationship was not detected between reduction in total score and cHWMK Cave,ss, but was 

observed with reduction in functioning score and cHWMK Cave,ss (P = .04).A
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3.7 EQ-5D-5L scores at baseline and effect of treatment 
Baseline mean EQ-5D-5L index and VAS scores in all treatment groups were high, indicating 

very low impairment to HRQoL at day 0 (on the day of assessment). Mean index scores at day 0 

were  0.89, 0.84, 0.87, and 0.89 in the placebo group and the lanadelumab 150 mg q4wks, 300 

mg q4wks, and 300 mg q2wks groups, respectively; mean scores at day 182 (on the day of 

assessment) were 0.88, 0.89, 0.87, and 0.88  , respectively. Mean VAS scores at day 0 were 

81.9, 78.4, 82.8, and 81.2, respectively; mean scores at day 182 were 84.2, 83.3, 82.5, and 83.2 , 

respectively. Mean change in index and VAS scores from day 0 to day 182 was not statistically 

significant for any of the treatment groups.

4 Discussion 
The HELP Study was a randomized, double-blind pivotal trial in which lanadelumab was well 

tolerated and significantly reduced angioedema attacks in patients with HAE-1/2.16   It assessed 

angioedema-specific patient-reported QoL using the AE-QoL, and the analyses reported here 

show that treatment with lanadelumab, as compared with placebo, significantly improves mean 

AE-QoL total scores and all four domain scores, particularly in the functioning domain. Mean AE-

QoL scores per study visit indicated that although HRQoL improved by week 8 in all treatment 

groups, the improvements were maintained for the duration of the study only in the lanadelumab 

groups. The 4-week recall period for AE-QoL and schedule of data collection preclude 

conclusions on the precise timings for HRQoL improvement. 

Clinically meaningful improvements in HRQoL with lanadelumab treatment were observed 

through the use of the well-established MCID of 6 points in AE-QoL total score.21 Higher 

proportions of patients in all lanadelumab groups achieved the MCID by the end of the treatment 

period compared with the placebo group, with the highest proportion, 81%, in the 300 mg q2wks 

group. Patients in this group were seven times more likely to reach the MCID threshold than 

placebo-treated patients. Interestingly, there appeared to be a placebo effect during the first two 

assessments (at weeks 4 and 8) that disappears over subsequent timepoints. It should be noted 

that mean monthly HAE attack rate (primary endpoint) in the placebo group during the HELP 

Study treatment period was 1.97, compared with 4.0 during the 4-week run-in period.16  The 

placebo effect noted on HRQoL may therefore align with a similar effect observed on the HAE 

attack rate.

The marked QoL improvements shown with lanadelumab treatment were observed in a 

population with relatively severe disease at baseline, in which more than half of patients 

experienced ≥3 attacks per month during the run-in period, and approximately 65% had a history 

of laryngeal attacks. AE-QoL total score was shown to correlate well with anchor instruments that A
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measure disease activity;21 although the HELP Study was not powered for such analyses, 

correlation assessment was explored. Weak positive correlations were observed between AE-

QoL scores and the primary and secondary efficacy endpoints, highlighting the importance of 

assessing both disease activity and overall HRQoL in routine clinical practice, as recommended 

by current guidelines.1,19 Future studies should explore how disease control and changes in 

disease control with treatment, for example through utilization of the Angioedema Control Test,25 

are linked to HRQoL in patients with HAE.

These results are consistent with those in patients with chronic spontaneous urticaria, where 

only moderate correlations between HRQoL and disease activity were found,26,27 suggesting that 

additional factors influence HRQoL in patients with chronic illnesses. Patients with HAE-1/2 

express fears with respect to their children inheriting the disease6 and missed opportunities for 

career development,4,9 and the burden arising from such long-term impairment may not be 

substantially improved by reductions in disease activity that fall short of attack-free status.

When responders were categorized according to predefined thresholds, a consistent trend 

was observed for greater AE-QoL score improvements with greater attack rate reduction. Mean 

changes from baseline scores of −16 to −33 were observed for the group with a 90%-100% 

reduction in attack rate; 52 of these 54 patients (96.3%) had been treated with lanadelumab. 

Investigation of an exposure-response relationship indicated that higher lanadelumab exposure 

was associated with a greater improvement in overall HRQoL and, in particular, functioning-

related HRQoL.  

The significant burden of HAE beyond the physical impact of attacks was described by 

patients, caregivers, and family members at a public meeting held in September 2017 as part of 

the FDA’s Patient-Focused Drug Development initiative.28 Patient participants reported frequent 

disruptions to their presence at school or work, and to social, family, or physical activities, 

corroborating findings reported in the literature.2,4,9 In the HELP Study, the large improvements in 

and correlations with AE-QoL functioning scores suggest that lanadelumab treatment can reduce 

the considerable impairment of work/education, social, and physical activities experienced by 

patients with HAE-1/2. Participants at the FDA’s public meeting considered reduction in attack 

frequency to be the most clinically meaningful treatment effect, while route of administration was 

the most frequently selected factor affecting treatment choice. In addition to the favorable 

efficacy, safety, and HRQoL outcomes reported with lanadelumab treatment in the HELP Study, 

the subcutaneous administration and once- or twice-monthly dosing schedule present a 

convenient option for patients with HAE. 

Initiatives such as the FDA’s planned Patient-Focused Drug Development guidance reflect the 

increasing importance of including patient perspectives and patient experience in the drug A
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development process.29 Clinical and real-world studies of patients with HAE have utilized generic 

patient-reported outcome instruments30-34 as well as combinations of generic tools with HAE-

specific methodology.6,35-37 Additionally, four separate disease- or symptom-specific instruments 

have now been proposed or developed.20,21,38-41 A consensus has not been reached on the most 

appropriate assessment methods for patients with HAE-1/2. Along these lines, improvements 

across various QoL domains have previously been demonstrated with the use of C1-INH agents 

in the prophylactic treatment of HAE, however due to differences in study designs and QoL 

instruments used, direct comparisons of findings cannot be made.30,34,42 

Generic HRQoL tools may lack the specificity and sensitivity needed to accurately measure 

how this rare and chronic disease affects a patient’s day-to-day life and to account for fluctuating 

symptoms.20,43 Although the EQ-5D-5L is a tool used by payers and health technology agencies 

to estimate health utilities and is often requested as a key component in cost-effectiveness 

analyses, its suitability for  capturing significant differences in health status over a period of time 

for a disease such as HAE, where health status is largely impacted by transient symptoms, may 

be limited by its single-day recall period .  As such, the EQ-5D-5L results in this study may be 

less indicative of truly low impairment of HRQoL in patients with HAE, but rather demonstrate a 

lack of instrument sensitivity for measuring the impact of diseases characterized by fluctuating 

physical symptoms and asymptomatic periods. To overcome this limitation, some studies that 

successfully used the EQ-5D-5L to measure health status of patients with HAE administered the 

questionnaire during both attack-free days and separately during the last HAE attack.33,37 Other 

studies have used generic instruments such as the Short Form (SF-) 36 or SF-12 Health Surveys, 

which have a 4-week recall period.4,31,32,36

The HELP Study was one of the first phase 3 trials in HAE to utilize a symptom-specific 

instrument designed for patients with any type of recurrent angioedema. 16 44 AE-QoL measures 

disease burden over a 4-week recall period, enabling monitoring of HRQoL both during and 

between angioedema attacks, an important consideration for a disease characterized by transient 

physical symptoms.20 Patients with HAE-1/2 were among the population included during 

development of the AE-QoL,20 and total scores were found to correlate well with generic 

questionnaires commonly used in HAE.21 The AE-QoL is most sensitive to change in the 

functioning domain,21 which may explain the magnitude and consistency of the improvements to 

functioning scores observed in this study across all lanadelumab treatment groups compared with 

other domain scores. The HAE-QoL instrument has been used to assess HRQoL in patients with 

HAE-1/2;38,39,45 however, assessment of sensitivity to change and a validated MCID were not 

available at the time of HELP Study initiation.43 In addition, the AE-QoL was better suited to this 

study than HAE-QoL because of its shorter recall period (4 weeks vs 6 months) and lower A
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respondent burden (17 items vs 25 items).39,46 Per the FDA’s 2009 Guidance for Industry on 

patient-reported outcome measures,47 shorter recall periods are preferable to avoid bias 

stemming from patients’ reliance on memory and their state at the time of recall, while longer 

questionnaires can increase respondent burden and affect data quality and completeness.

A limitation of this analysis is that baseline mean EQ-5D-5L index and VAS scores across all 

treatment groups were close to the highest score achievable at day 0. These baseline scores 

indicated low impairment of health status on the day of assessment when measured by this 

generic instrument and left little to no room for improvement with study treatment.  A further 

limitation of this analysis is the administration of AE-QoL to the 10 adolescent patients 

participating in the study, an age group for which the instrument has not been validated, and the 

use of the adult version of EQ-5D-5L in the same population. While a youth version (EQ-5D-Y) of 

this questionnaire is available for patients aged 12-15 years, the use of the adult version is 

permitted in adolescents, and allowed for comparability across the entire patient population.

In conclusion, patient-reported outcome data collected during the HELP Study demonstrated 

that, compared with placebo, patients treated with lanadelumab experienced significant, 

consistent, and clinically meaningful improvements in HRQoL when measured using the 

angioedema-specific and validated AE-QoL. Patients treated with lanadelumab 300 mg q2wks 

had seven times greater odds of achieving the MCID in AE-QoL total score than placebo-treated 

patients. Marked improvements in the functioning domain suggest that lanadelumab treatment 

has the potential to reduce the impact of HAE on patients’ ability to attend work/education and on 

their physical and social activities. In conjunction with the significant reductions in HAE attack rate 

and the high proportions of attack-free patients during the study, these HRQoL data indicate that 

long-term prophylactic therapy with lanadelumab is a promising treatment option that can improve 

the overall life quality of patients with HAE-1/2. 
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Tables

TABLE 1 Proportions of patients in each treatment group achieving a clinically 

meaningful improvement in AE-QoL total score (MCID = 6) from day 0 to day 182 

Percentage of patients achieving MCID (95% CI)

AE-QoL domain scoresa

Treatment group
AE-QoL total 
score Functioning Fatigue/mood Fears/shame Nutrition

Placebo (n = 38) 37 (22-54) 53 (36-69) 42 (26-59) 45 (29-62) 42 (26-59)

Lanadelumab 150 mg 

q4wks (n = 26)

65* (44-83) 73 (52-88) 46 (27-67) 81* (61-93) 58 (37-77)

Lanadelumab 300 mg 

q4wks (n = 27)

63 (42-81) 78 (58-91) 67 (46-83) 67 (46-83) 52 (32-71)

Lanadelumab 300 mg 

q2wks (n = 26)

81* (61-93) 81* (61-93) 54 (33-73) 73* (52-88) 65 (44-83)

Lanadelumab total 

group (n = 79)

70* (58-79) 77* (66-86) 56 (44-67) 73* (62-83) 58 (47-69)

Abbreviations: AE-QoL, Angioedema Quality of Life Questionnaire; MCID, minimal clinically important 

difference; q2wks, every 2 weeks; q4wks, every 4 weeks.

aAlthough the MCID value of 6 has been determined only for the AE-QoL total score,21 it was also used as 

the responder definition for the AE-QoL domain scores. 

*P < .05 vs placebo.
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TABLE 2 Logistic regression model results for patients in each treatment group achieving 

a clinically meaningful improvement in AE-QoL total score (MCID = 6) from day 0 to day 

182 

Treatment group OR 95% CI P-value

Lanadelumab 150 mg q4wks 3.24 1.14-9.19 .03

Lanadelumab 300 mg q4wks 2.91 1.05-8.10 .04

Lanadelumab 300 mg q2wks 7.20 2.22-23.37 <.01

Lanadelumab total group 3.93 1.74-8.88 <.01

Abbreviations: AE-QoL, Angioedema Quality of Life Questionnaire; MCID, minimal clinically important 

difference; OR, odds ratio; q2wks, every 2 weeks; q4wks, every 4 weeks.
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TABLE 3 Mean change from baseline in AE-QoL scores by responder analysis category for HAE attack rate reduction from day 0 to day 

182 (intent-to-treat population) 

Responder analysis categorya

<50% reduction
(n = 30)

50%-69% reduction
(n = 19)

70%-89% reduction
(n = 17)

Number (%)b of patients by treatment 

Placebo group (n = 38) 27 (71.1) 8 (21.1) 1 (2.6)

Lanadelumab total group (n = 
79)

3 (3.8) 11 (13.9) 16 (20.3)

Mean (SD) change from baseline in AE-QoL score

Total score −2.99 (13.21) −9.29 (15.81) −14.81 (24.60)

Functioning −6.6 (20.85) −11.51 (32.63) −24.39 (22.96)

Fatigue/mood −1.17 (19.28) −5.26 (17.91) −8.82 (33.33)

Fears/shame −3.06 (15.74) −12.5 (13.89) −14.71 (31.29)

Nutrition −0.83 (17.04) −5.26 (22.17) −11.03 (30.58)
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Abbreviations: AE-QoL, Angioedema Quality of Life Questionnaire; HAE, hereditary angioedema; q2wks, every 2 weeks; q4wks, every 4 weeks.

aAny patient who achieved ≥50% reduction in attack rate during the treatment period compared with baseline was defined as a responder; prespecified thresholds 

included ≥50%, ≥70%, and ≥90%.

bDenominator for percentage calculation is the total number of patients in each treatment group with non-missing AE-QoL scores at day 0 and day 182.
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Figure legends 

FIGURE 1 Mean change from baseline in AE-QoL total and domain scores from day 0 to 

day 182 for the (A) lanadelumab total group and (B) individual lanadelumab treatment 

groups versus the placebo group. *P < .05; **P < .01. The lanadelumab total group and 

placebo group were compared using analysis of covariance, adjusting for baseline 

scores. The dotted line indicates the minimal clinically important difference (−6) in AE-

QoL total score. AE-QoL, Angioedema Quality of Life Questionnaire; LSM, least squares 

mean; q2wks, every 2 weeks; q4wks, every 4 weeks
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FIGURE 2 Proportions of patients with functioning-related restrictions at day 0 and day 

182, measured using responses to items in the AE-QoL functioning domain (by treatment 

group). Items 1-4 of the AE-QoL comprise the functioning domain. Percentages reflect 

combined responses for patients who reported experiencing symptoms “occasionally,” 

“often,” and “very often.” AE-QoL, Angioedema Quality of Life Questionnaire; q2wks, 

every 2 weeks; q4wks, every 4 weeks
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TABLE S1 AE-QoL domain structure  

 

Domain Items 

Functioning Impairment in any of the following: work; 

physical activity; spare-time activities; social 

relations (4 items) 

Fatigue/mood Difficulties in falling asleep; waking up during 

the night; feeling tired during the day; difficulties 

in concentrating; feeling downhearted (5 items) 

Fears/shame Feeling burdened at having swellings; fear of 

new, suddenly appearing swellings; fear of 

increased frequency of swellings; ashamed to 

visit public places; embarrassed by the 

appearance of swellings; fear of long-term 

negative drug effects (6 items) 

Nutrition General limitations in foods and eating; 

limitations in the selection of foods and 

beverages (2 items) 

 Note: Each item has a 5-point response scale ranging from 1 (never) to 5 (very often); raw scores are 

transformed linearly to a 0-100 scale. The questionnaire has a recall period of 4 weeks. Weller K, et 

al. Development and construct validation of the angioedema quality of life questionnaire. Allergy © 

2012 John Wiley & Sons A/S. 

Abbreviation: AE-QoL, Angioedema Quality of Life Questionnaire. 
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TABLE S2 Demographics and baseline clinical characteristicsa for the HELP Study 

intent-to-treat population  

 Lanadelumab  

Characteristic 

150 mg 

q4wks 

(n = 28) 

300 mg 

q4wks 

(n = 29) 

300 mg 

q2wks 

(n = 27) 

Placebo 

(n = 41) 

Age (y), mean (SD) 43.4 (14.9) 39.5 (12.8) 40.3 (13.3) 40.1 (16.8) 

<18 1 (3.6) 3 (10.3) 2 (7.4) 4 (9.8) 

18 to <65 24 (85.7) 26 (89.7) 25 (92.6) 35 (85.4) 

≥65 3 (10.7) 0 0 2 (4.9) 

Females 20 (71.4) 19 (65.5) 15 (55.6) 34 (82.9) 

Males 8 (28.6) 10 (34.5) 12 (44.4) 7 (17.1) 

Raceb     

White 25 (89.3) 23 (79.3) 26 (96.3) 39 (95.1) 

Black 1 (3.6) 6 (20.7) 1 (3.7) 2 (4.9) 

Asian 2 (7.1) 0 0 0 

BMI (kg/m2), mean (SD) 26.9 (4.7) 28.1 (5.1) 31.0 (7.8) 27.5 (7.7) 

Hereditary angioedema type     

Type 1 25 (89.3) 27 (93.1) 23 (85.2) 38 (92.7) 

Type 2 3 (10.7) 2 (6.9) 4 (14.8) 3 (7.3) 

Age at symptom onset (y), mean (SD) 12.0 (8.8) 14.6 (11.2) 15.0 (8.7) 11.2 (8.2) 

History of laryngeal attacks 17 (60.7) 17 (58.6) 20 (74.1) 27 (65.9) 

No. of attacks in 12 mo before 

screening, median (IQR) 

34 (12-55) 24 (12-50) 20 (8-36) 30 (17-59) 

Use of long-term prophylaxis in 3 mo 

before screening 
    

Plasma-derived C1 inhibitorc 9 (32.1) 18 (62.1) 11 (40.7) 22 (53.7) 

Oral therapyd 2 (7.1) 1 (3.4) 0 1 (2.4) 

Combination therapye 1 (3.6) 1 (3.4) 3 (11.1) 1 (2.4) 

No prophylaxis 16 (57.1) 9 (31.0) 13 (48.1) 17 (41.5) 

Run-in hereditary angioedema attack 

rate, attacks per mo,f mean (SD) 

3.2 (1.8) 3.7 (2.5) 3.5 (2.3) 4.0 (3.3) 

Normalized run-in attack rate category, 

attacks per mog 
    

1 to <2 10 (35.7) 9 (31.0) 7 (25.9) 12 (29.3) 

2 to <3 3 (10.7) 5 (17.2) 6 (22.2) 8 (19.5) 

≥3 15 (53.6) 15 (51.7) 14 (51.9) 21 (51.2) 

Note: values are n (%) unless otherwise stated. Reproduced with permission from JAMA. 2018. 

20(20): 2108-2121. Copyright© 2018 American Medical Association. All rights reserved. 
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Abbreviations: BMI, body mass index; IQR, interquartile range; q2wks, every 2 weeks; q4wks, every 

4 weeks. 

aAll patients received injections every 2 weeks, with those in the q4wks groups receiving placebo in 

between active treatments. 

bRace/ethnicity data were self-reported by patients using fixed categories and collected by qualified 

staff at each site per US Food and Drug Administration regulations for sponsors of New Drug 

Applications. 

cIncludes patients who used only plasma-derived C1 inhibitor. 

dIncudes patients who used only oral therapy, which includes androgens and antifibrinolytics. 

ePatients using both C1 inhibitor and oral therapy for long-term prophylaxis. 

fMonth defined as 28 days. 

gThe length of the run-in period was 4 weeks. Patients who experienced ≥3 investigator-confirmed 

attacks before the end of the 4 weeks may have exited the run-in period early and proceeded to 

enrollment and randomization. Patients without ≥1 investigator-confirmed attack after 4 weeks of run-

in may have extended their run-in for another 4 weeks, during which time they needed to have had ≥2 

investigator-confirmed attacks to proceed to enrollment and randomization. Attack rates were 

normalized to the number of attacks over 4 weeks. Because patients may have had their run-in period 

shortened or extended, noninteger values were possible. 
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TABLE S3 Proportions of patients in each treatment group achieving a responder 

definition of 0.5 times baseline SDa from day 0 to day 182  

 

Treatment group 

Percentage of patients achieving responder definitiona (95% CI) 

AE-QoL total 

score 

AE-QoL domain scoresa 

Functioning  Fatigue/mood  Fears/shame Nutrition 

Placebo (n = 38) 34 (20-51) 39 (24-57) 26 (13-43) 29 (15-46) 18 (8-34) 

Lanadelumab 150 mg 

q4wks (n = 26) 

65* (44-83) 73* (52-88) 35 (17-56) 69* (48-86) 50* (30-70) 

Lanadelumab 300 mg 

q4wks (n = 27) 

56 (35-75) 67 (46-83) 56* (35-75) 56 (35-75) 52* (32-71) 

Lanadelumab 300 mg 

q2wks (n = 26) 

69* (48-86) 81* (61-93) 50 (30-70) 62* (41-80) 50* (30-70) 

Lanadelumab total 

group (n = 79) 

63* (52-74) 73* (62-83) 47 (36-58) 62* (50-73) 51* (39-62) 

Abbreviations: AE-QoL, Angioedema Quality of Life Questionnaire; MCID, minimal clinically important 

difference; q2wks, every 2 weeks; q4wks, every 4 weeks; SD, standard deviation. 

aResponder definitions of 0.5 times baseline SD were calculated as score reductions from day 0 to 

day 182 of 9.5 in AE-QoL total score, and 12.1, 11.1, 12.1, and 14.0 in the functioning, fatigue/mood, 

fears/shame, and nutrition domain scores, respectively. 

*P < .05 vs placebo. 
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TABLE S4 Correlation between change from baseline in AE-QoL scores and efficacy endpoints (intent-to-treat population)   

 

AE-QoL score 

Monthly rate of HAE 
attacks during days 0-
182 

Number of HAE attacks 
during days 0-182 

Number of 
moderate/severe attacks 
during days 0-182 

Number of attacks requiring 
acute treatment during days 
 0-182 

r P-value r P-value r P-value r P-value 

Total score 0.25254 .0060 0.19794 .0324 0.25637 .0053 0.24199 .0089 

Functioning 0.18812 .0422 0.11651 .2109 0.17687 .0564 0.17218 .0646 

Fatigue/mood 0.15615 .0927 0.14486 .1192 0.17521 .0588 0.15738 .0916 

Fears/shame 0.20311 .0281 0.14819 .1108 0.19901 .0315 0.18886 .0423 

Nutrition 0.27710 .0025 0.26213 .0043 0.27846 .0024 0.27873 .0024 

Note: Bold text for P-values indicates statistical significance (P < .05). 

Abbreviations: AE-QoL, Angioedema Quality of Life Questionnaire; HAE, hereditary angioedema; r, correlation coefficient. 
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FIGURE S1 HELP Study design  

 

 

 

 

Reproduced with permission from JAMA. 2018. 20(20): 2108-2121. Copyright© 2018 American 

Medical Association. All rights reserved. 

aLong-term prophylaxis (LTP) washout only applicable to patients aged ≥18 years. 

bPatients who experienced ≥3 investigator-confirmed attacks before the end of the 4 weeks may have 

exited the run-in period early and proceeded to enrollment and randomization. Patients without 

≥1 investigator-confirmed attack after 4 weeks of run-in may have extended their run-in for another 

4 weeks, during which time they needed to have ≥2 investigator-confirmed attacks to proceed to 

enrollment and randomization. To be eligible for enrollment, patients who had their run-in extended 

were required to complete the full 8-week run-in period before entering the treatment period. Patients 

who did not meet the minimum attack rate during the run-in period or were otherwise determined to 

be ineligible due to screening assessments were considered screening failures. Patients who were 

screening failures were not allowed to be rescreened for the study. 

cThe 8-week follow-up period included assessments of safety, hereditary angioedema attacks, quality 

of life, and antidrug antibodies. 
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FIGURE S2 Mean AE-QoL scores at each visit with an HRQoL assessment during 

the treatment period (by treatment group)  

 

 

AE-QoL, Angioedema Quality of Life Questionnaire; q2wks, every 2 weeks; q4wks, every 4 weeks; 

SE, standard error.  
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FIGURE S3 Mean change from baseline in AE-QoL total scores for prespecified 

subgroups from day 0 to day 182 (intent-to-treat population) 

  

 

 

 

All P-values are ≥ .05 – no significant differences were observed between subgroups with respect to 

the change from baseline in AE-QoL total scores.   

AE-QoL, Angioedema Quality of Life Questionnaire; BMI, body mass index; C1-INH, C1 inhibitor; 

HAE, hereditary angioedema; LSM, least squares mean; LTP, long-term prophylaxis.  
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