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Abstract
Background: Lanadelumab demonstrated efficacy in preventing hereditary angio-
edema (HAE) attacks in the phase 3 HELP Study.
Objective: To assess time to onset of effect and long-term efficacy of lanadelumab, 
based on exploratory findings from the HELP Study.
Methods: Eligible patients with HAE type I/II received lanadelumab 150 mg every 
4 weeks (q4wks), 300 mg q4wks, 300 mg q2wks, or placebo. Ad hoc analyses evalu-
ated day 0-69 findings using a Poisson regression model accounting for overdispersion. 
Least-squares mean monthly HAE attack rate for lanadelumab was compared with pla-
cebo. Intrapatient comparisons for days 0-69 versus steady state (days 70-182) used 
a paired t test for continuous endpoints or Kappa statistics for categorical endpoints.
Results: One hundred twenty-five patients were randomized and treated. During 
days 0-69, mean monthly attack rate was significantly lower with lanadelumab (0.41-
0.76) vs placebo (2.04), including attacks requiring acute treatment (0.33-0.61 vs 
1.66) and moderate/severe attacks (0.31-0.48 vs 1.33, all P ≤ .001). More patients 
receiving lanadelumab vs placebo were attack free (37.9%-48.1% vs 7.3%) and re-
sponders (85.7%-100% vs 26.8%). During steady state, the efficacy of lanadelumab 
vs placebo was similar or improved vs days 0-69. Intrapatient differences were sig-
nificant with lanadelumab 300 mg q4wks for select outcomes. Lanadelumab effi-
cacy was durable—HAE attack rate was consistently lower vs placebo, from the first 
2 weeks of treatment through study end. Treatment emergent adverse events were 
comparable during days 0-69 and 70-182.
Conclusion: Protection with lanadelumab started from the first dose and continued 
throughout the entire study period.
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1  | INTRODUC TION

Hereditary angioedema (HAE) with C1-inhibitor (C1-INH) deficiency, 
a rare autosomal dominant disease caused by SERPING1 gene muta-
tions, is characterized by diminished levels (type I, ~85% of cases) or 
dysfunctional activity (type II) of the serine protease inhibitor C1-
INH.1,2 Symptoms manifest as painful, recurring swelling episodes 
affecting subcutaneous and/or submucosal tissues throughout the 
body.1,3 HAE attacks may be debilitating and/or disfiguring, pro-
foundly disrupting school or work productivity, restricting participa-
tion in social events, and negatively impacting emotional well-being.4 
Attacks affecting the larynx can be fatal5; worries about risk of suf-
focation contribute to the continual patient burden.6

Hereditary angioedema symptoms recur with unpredictable fre-
quency and severity throughout patients' lives.4 Given the heavy 
burden of disease, effective and reliable prevention of attacks is 
an integral aspect of care for many patients. Long-term prophylaxis 
aims to reduce pain and disability associated with recurrent attacks. 
Treatment recommendations emphasize the importance of individ-
ualizing prophylactic therapy for all patients with severe HAE symp-
toms.2 The need to start or continue prophylactic therapy should be 
continually reassessed.2,7

The armamentarium of prophylactic treatment options against 
HAE attacks continues to grow; however, unmet needs remain. For 
some patients, effectiveness, safety/tolerability, or convenience of 
licensed agents is suboptimal. For instance, androgens have unde-
sirable anabolic and androgenic adverse effects and several con-
traindications,2,8,9 whereas C1-INH replacement requires frequent 

administration, the intravenous formulation may be difficult to 
administer, and some patients require dose escalation to achieve 
control.10,11

Excess production of the potent vasodilator bradykinin, as a re-
sult of C1-INH deficiency, is a key underlying defect in HAE type 
I/II.12 Endogenous C1-INH is an important inhibitor of key plasma 
proteins within the contact system, including factor XIIa and plasma 
kallikrein. Unopposed activity of plasma kallikrein as a result of C1-
INH deficiency results in overproduction of bradykinin, leading to 
increased vascular permeability and resultant swelling episodes 
characteristic of HAE attacks.12-14

Lanadelumab is a highly potent and specific, fully human 
monoclonal antibody inhibitor of plasma kallikrein with a long 
half-life (~2 weeks)15,16; steady state is expected to be reached by 
~70 days17 (~5 times the half-life). This agent is currently approved 
as prophylactic therapy in several countries/regions, including the 
United States, European Union, Canada, Australia, Switzerland, and 
Brazil.18-23 In the United States, lanadelumab is indicated as prophy-
laxis to prevent HAE attacks in patients ≥12 years of age, at a rec-
ommended dose of 300 mg every 2 weeks (q2wks); dosing every 
4 weeks (q4wks) may be considered for some patients who are well 
controlled for >6 months.18

The pivotal HELP Study (NCT02586805) demonstrated efficacy 
of lanadelumab vs placebo in preventing HAE attacks over a 26-
week treatment period (days 0-182), as well as during the steady-
state period (days 70-182).17 Herein, we report exploratory findings 
from ad hoc analyses from the HELP Study demonstrating a rapid 
onset of action and a sustained effect of lanadelumab vs placebo.

N = 125
• 70.4% females
• Mean age: 40.7 years
• Run-in period: 52.0% reported 
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G R A P H I C A L  A B S T R A C T
During days 0-69, lanadelumab-treated patients had a significantly lower mean monthly hereditary angioedema (HAE) attack rate vs placebo 
and were more likely to be responders and attack free. Protection starts early and is sustained; during steady state, lanadelumab efficacy 
was similar or improved vs days 0-69. Prophylactic agents with rapid onset, sustained effect, and convenient dosing frequency can improve 
HAE management plans.
Abbreviations: HAE, hereditary angioedema; q2wks, every 2 weeks.
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2  | PATIENTS AND METHODS

2.1 | Study design

A detailed description of the study design and methodology of the 
HELP Study have been previously reported.17 Briefly, the HELP Study 
was a randomized, double-blind, placebo-controlled, parallel-group, 
phase 3 study evaluating safety and efficacy of subcutaneously 
administered lanadelumab vs placebo over a 26-week treatment 
period. This study was conducted per International Conference on 
Harmonization Good Clinical Practice guidelines, the principles of 
the Declaration of Helsinki, and local ethical and legal guidance. At 
screening, written informed consent (or assent, if applicable) was ob-
tained from all patients.

Eligible patients were ≥12 years of age with a confirmed diagno-
sis of HAE type I/II and a baseline of ≥1 confirmed attack/4 weeks 
during a 4-week run-in period.17 The run-in period could be short-
ened if the patient experienced ≥3 attacks before the end of the 
4-week period, or could be extended to 8 weeks if the patient did 
not experience any attacks during the initial 4 weeks, in which case 
≥2 attacks were required within the extended interval in order to 
proceed to enrollment and randomization. Prior to the start of the 
run-in period, patients were required to complete a ≥2-week wash-
out period from any long-term prophylactic therapy, if applicable.

2.2 | Treatment groups

Eligible patients were randomized in a 2:1 ratio to receive lanade-
lumab (one of three dose regimens—150 mg q4wks, 300 mg q4wks, 
300 mg q2wks) or placebo for a treatment period of 26 weeks (from 
the first dose on day 0 through 2 weeks after the final dose), for a 
total of 13 doses. Patients, caregivers, investigators, site personnel, 
and the sponsor were blinded to treatment. To maintain the blind, 
treatments were administered as two separate 1 mL subcutaneous 
injections q2wks in the upper arm. All patients had access to acute 
treatment if required for an attack. Patients who completed the 
HELP Study were able to enter into the open-label extension.

2.3 | Outcome measures

The number of HAE attacks during 26 weeks of treatment (days 
0-182) was the primary efficacy endpoint in the HELP Study. Number 
of attacks requiring acute treatment and number of moderate or se-
vere attacks during days 0-182, as well as the number of HAE attacks 
occurring from days 14 to 182, were secondary efficacy endpoints. 
Various exploratory endpoints were assessed, including number of 
high-morbidity attacks, percentage of patients who were respond-
ers, and maximum severity of attacks. Efficacy of lanadelumab dur-
ing the steady-state period (days 70-182) was evaluated via post hoc 
analysis. Adverse events over the entire treatment period were also 
captured.17

2.4 | Ad hoc analyses for treatment days 0-69

Efficacy findings from the HELP Study, during both the full treatment 
period (days 0-182) and the steady-state period (days 70-182), have 
been previously reported.17 In order to assess onset of action with 
lanadelumab, ad hoc analyses evaluated efficacy findings during days 
0-69 of treatment. As with the primary study, these analyses were 
conducted using a Poisson regression model accounting for overdis-
persion. The least-squares mean monthly HAE attack rate for each 
lanadelumab treatment group was compared with placebo for the pri-
mary endpoint (number of confirmed HAE attacks) and selected sec-
ondary endpoints (eg, rate of attacks requiring acute treatment, rate 
of moderate or severe attacks). Exploratory endpoints (eg, responder 
analysis, maximum attack severity) were also evaluated. The model in-
cluded fixed effects for treatment group (categorical) and the normal-
ized baseline attack rate (continuous). Exploratory efficacy endpoints 
were compared between treatment groups without adjustment for 
multiplicity. P values were provided for exploratory purposes.

Intrapatient comparison of findings during days 0-69 vs the 
steady-state period was performed on select endpoints for patients 
with available data in both time periods, including the primary end-
point (number of confirmed HAE attacks), secondary endpoints (rate 
of attacks requiring acute treatment, rate of moderate or severe 
attacks), and exploratory endpoints (rate of high-morbidity attacks, 
maximum attack severity). For these analyses, a paired t test was 
used for continuous endpoints. P-values were provided for explor-
atory purposes. For categorical endpoints (eg, maximum attack 
severity), Kappa statistics were used to assess the magnitude of 
agreement in findings between the two treatment periods. Kappa 
statistics can be interpreted using the following scale: 1 = perfect 
agreement (precision/reliability); 0 = agreement fully by chance; 
0.01-0.20 = slight agreement; 0.21-0.40 = fair agreement; 0.41-
0.60 = moderate agreement; 0.61-0.80 = substantial agreement; and 
0.81-0.99 = almost perfect agreement.24

Additionally, attack rates in 2- or 4-week intervals throughout 
the study period were evaluated.

3  | RESULTS

A total of 125 eligible patients were randomized and treated. All pa-
tients were included in the day 0-69 analysis (lanadelumab 150 mg 
q4wks, n = 28; 300 mg q4wks, n = 29; 300 mg q2wks, n = 27; and pla-
cebo, n = 41), whereas 120 patients were included in the day 70-182 
(steady state) analysis (lanadelumab 150 mg q4wks, n = 28; 300 mg 
q4wks, n = 29; 300 mg q2wks, n = 26; and placebo, n = 37). Patients 
who discontinued prior to day 70 (4 patients in the placebo group 
and 1 patient in the 300 mg q2wks group) were not included.

Baseline demographics and clinical characteristics were gener-
ally balanced between treatment arms. The mean patient age was 
40.7 years, 70.4% were female, and the majority (90.4%) had HAE 
type I. During the run-in period, patients experienced a mean (stan-
dard deviation) of 3.66 (2.61) HAE attacks per month; over half of 
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the patients (52.0%) reported ≥3 attacks per month. Most patients 
(64.8%) had a history of laryngeal attacks.

3.1 | Lanadelumab demonstrates rapid onset of 
action vs placebo

The mean monthly rate of HAE attacks was significantly lower 
with lanadelumab compared with placebo from the start of treat-
ment (Figure 1A), including attacks requiring acute treatment 
(Figure 1B) and moderate/severe attacks (Figure 1C); P ≤ .001 for all. 
Importantly, the lower rate of HAE attacks in lanadelumab-treated 
patients was evident starting from the first 2 weeks of treatment 
and continued throughout the study (Figure 2). At weeks 1 to 2, at-
tack rate per 2 weeks vs baseline was reduced by 61.9% with la-
nadelumab 150 mg q4wks, 74.3% with 300 mg q4wks, and 80.8% 
with 300 mg q2wks, compared with 37.6% with placebo. Similarly, 
at month 1, attack rate per month vs baseline was reduced by 67.4% 
with lanadelumab 150 mg q4wks, 70.0% with 300 mg q4wks, and 
83.5% with 300 mg q2wks, compared with 21.5% for placebo. At 
month 6, attack rate per month vs baseline was reduced by 83.1% 

with lanadelumab 150 mg q4wks, 96.6% with 300 mg q4wks, and 
97.2% with 300 mg q2wks, compared with 20.8% for placebo.

The maximum attack severity was lower in patients receiving la-
nadelumab than in those receiving placebo during days 0-69. As shown 
in Figure 3, 37.9%-48.1% of patients in the lanadelumab-treated 
groups were attack free through day 69 of treatment, compared with 
7.3% of placebo-treated patients. Additionally, a higher proportion of 
patients treated with lanadelumab during days 0-69 were respond-
ers (achieved ≥50% reduction in the number of attacks relative to the 
run-in period) compared with patients receiving placebo (Figure 4).

3.2 | Lanadelumab demonstrates sustained efficacy

The efficacy of lanadelumab vs placebo during the steady-state pe-
riod was similar or improved compared with days 0-69 of treatment. 
Intrapatient differences during these time periods were significant 
with lanadelumab 300 mg q4wks for select outcomes (Table 1).

As shown in Figure 5, a numerically larger percentage of la-
nadelumab-treated patients were attack free during the steady-state 
period compared with days 0-69; a lower intrapatient agreement 

F I G U R E  1   Investigator-confirmed hereditary angioedema attack rate during days 0-69 of treatment. A, Monthly rate of all attacks 
(primary endpoint). B, Monthly rate of attacks requiring acute treatment. C, Monthly rate of moderate/severe attacks
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(lower Kappa statistic) was shown for maximum attack severity with 
the 300 mg q2wks dosing arm.

3.3 | Safety

Treatment emergent adverse events (TEAEs) were reported by 
82.1% and 75.6% of lanadelumab-treated patients during days 0-69 
and days 70-182 of treatment, respectively. No treatment-related 
serious TEAEs nor deaths due to TEAEs occurred during either treat-
ment period. One patient experienced a treatment-related severe 
TEAE during days 70-182, and one patient discontinued lanade-
lumab use during this time due to TEAE (Table 2). Injection-site pain, 
headache, viral upper respiratory tract infection, and injection site 
erythema were the most commonly occurring TEAEs with lanade-
lumab treatment during days 0-69 and days 70-182 (Table 3).

4  | DISCUSSION

Hereditary angioedema is associated with a heavy burden of illness. 
Symptoms recur in an unpredictable manner, and severity of attacks does 
not correlate with attack frequency.4,25 Emphasis is increasingly being 

placed on long-term prevention of HAE attacks to reduce pain and dis-
ability associated with severe symptoms and to help mitigate the heavy 
physical and psychological burden patients face throughout life.25

The current ad hoc analyses from the HELP Study were focused 
on describing attack reduction rates prior to reaching steady state 
in order to address questions related to when attack rates can be 
expected to improve. Findings showed that efficacy of lanadelumab 
in preventing HAE attacks is evident within the first 2 weeks of 
treatment, and continues over time, including in patients with a high 
frequency of attacks at baseline (52% of patients reported ≥3 at-
tacks per month during the run-in period). This early onset of ef-
fect is consistent with findings reported in a post hoc analysis of the 
COMPACT study, which evaluated prophylactic therapy with 60 IU/
kg of plasma-derived C1-INH administered subcutaneously twice 
weekly.26 In that analysis, a preventive effect vs placebo was seen 
within the first 2 weeks of treatment with plasma-derived C1-INH.

In our study of patients with relatively severe HAE, at weeks 1-2, 
attack rate per 2 weeks vs baseline was reduced by 80.8% in the la-
nadelumab 300 mg q2wks treatment group. It should be noted, 
however, that given the heterogeneous nature of HAE and its highly un-
predictable and fluctuating disease course,27 caution is required when 
interpreting data over short time periods, such as 2-week intervals.

Our study also showed statistically significant improvements 
with lanadelumab vs placebo in HAE attack rate during days 0-69 of 
treatment (prior to reaching steady state). The goal for this analysis 
was to demonstrate a trend for rapid onset and consistent improve-
ment vs placebo across the three active doses during this time pe-
riod; comparisons among the active doses were not the main focus. 
Importantly, lanadelumab is a long-term treatment for prevention of 
HAE attacks; the data summary for its efficacy during days 0-69 of 
treatment should not be considered a basis for long-term dose se-
lection. The recommended starting dosage of lanadelumab (300 mg 
every 2 weeks),18 as approved by regulatory bodies, was determined 
based on efficacy results from the full 182 days of treatment in the 
HELP Study. As demonstrated previously,17 the 300 mg q2wks treat-
ment arm was at least numerically more effective compared with the 

F I G U R E  3   Attacks by maximum severity, days 0-69 of 
treatment. Due to rounding, some bars may not total 100%

Severe
Moderate
Mild
Attack free

0

50

100

Pa
tie

nt
s, 

%

Placebo
(n = 41)

Lanadelumab
150 mg q4wks

(n = 28)

Lanadelumab
300 mg q4wks

(n = 29)

Lanadelumab
300 mg q2wks

(n = 27)

4.9
39.3

7.1

39.3

14.3

37.9

20.7

31.0

10.3

48.1

14.8

29.6

7.4

7.3

22.0

65.9

F I G U R E  4   Proportion of patients achieving ≥50% to ≥90% reduction in attack rate during days 0-69 relative to the run-in period. 
Responders were defined as patients who achieved ≥50% reduction in number of attacks relative to the run-in period. For each patient, the 
percentage reduction was calculated as the run-in period attack rate minus the treatment period attack rate divided by the run-in period 
attack rate, multiplied by 100. The percentage reduction groups are not mutually exclusive; patients may appear in more than one group, as 
applicable, based on their percentage reduction

≥50% ≥60% ≥70% ≥80% ≥90%
0

50

100

Reduction in attacks

Pa
tie

nt
s, 

%

Placebo
(n = 41)
Lanadelumab
150 mg q4wks
(n = 28)
Lanadelumab
300 mg q4wks
(n = 29)
Lanadelumab
300 mg q2wks
(n = 27)

26.8

85.7 85.7 82.1
75.9

65.5

55.2

44.8
51.9

70.4

81.5

96.3

86.2

100.0

26.8 26.8

12.2 9.8

67.9

57.1



2884  |     RIEDL Et aL.

other lanadelumab dosage arms vs placebo across all primary and 
secondary efficacy analyses during the full treatment period.

Findings also showed that maximum attack severity was lower 
in lanadelumab-treated patients during this time period; 48.1% of 
patients receiving lanadelumab 300 mg q2wks (the recommended 
starting dose)18 were attack free. This percentage increases to 76.9% 
during the steady-state period, per previously reported findings.17

Our findings demonstrated that the efficacy of lanadelumab in 
preventing HAE attacks is sustained and durable; a trend for similar 
or improved efficacy during the steady-state period compared with 
days 0-69 of treatment was shown.

The lower Kappa statistic for maximum attack severity with the 
300 mg q2wks dosing arm during the steady-state period vs days 0-69 
reflects a lower intrapatient agreement (ie, a greater difference in 

Mean difference in 
attack rate (SD)a 

95% CI of the 
mean difference

Median 
difference  
(min, max)

P-
valueb 

Difference in monthly attack rate (primary endpoint)

Placebo −0.19 (0.881) −0.487, 0.101 −0.21 (−1.7, 1.3) .191

Lanadelumab
150 mg q4wks

−0.11 (0.465) −0.291, 0.069 0.00 (−1.2, 0.9) .217

Lanadelumab
300 mg q4wks

−0.44 (0.757) −0.726, −0.151 −0.40 (−2.7, 1.0) .004

Lanadelumab
300 mg q2wks

−0.23 (0.671) −0.499, 0.043 0.00 (−3.2, 0.4) .095

Difference in monthly rate of moderate/severe attacks

Placebo −0.24 (0.967) −0.565, 0.080 −0.16 (−2.5, 1.6) .136

Lanadelumab
150 mg q4wks

−0.16 (0.470) −0.338, 0.027 0.00 (−1.6, 0.6) .091

Lanadelumab
300 mg q4wks

−0.27 (0.667) −0.528, −0.021 0.00 (−2.4, 1.0) .035

Lanadelumab
300 mg q2wks

−0.16 (0.690) −0.437, 0.120 0.00 (−3.2, 0.8) .253

Difference in monthly rate of attacks requiring acute treatment

Placebo −0.12 (0.714) −0.360, 0.116 −0.16 (−1.6, 1.3) .306

Lanadelumab
150 mg q4wks

−0.06 (0.397) −0.219, 0.089 0.00 (−1.1, 0.9) .395

Lanadelumab
300 mg q4wks

−0.37 (0.746) −0.653, −0.085 0.00 (−2.5, 0.8) .013

Lanadelumab
300 mg q2wks

−0.18 (0.688) −0.457, 0.098 0.00 (−3.2, 0.7) .195

Difference in rate of high-morbidity attacksc 

Placebo 0.01 (0.396) −0.125, 0.139 0.00 (−1.2, 1.0) .912

Lanadelumab
150 mg q4wks

−0.04 (0.245) −0.140, 0.050 0.00 (−0.8, 0.7) .340

Lanadelumab
300 mg q4wks

−0.02 (0.128) −0.064, 0.033 0.00 (−0.4, 0.3) .518

Lanadelumab
300 mg q2wks

−0.03 (0.096) −0.066, 0.012 0.00 (−0.4, 0.0) .166

Note: Lanadelumab 150 mg q4wks, n = 28; Lanadelumab 300 mg q4wks, n = 29; Lanadelumab 
300 mg q2wks, n = 26; placebo, n = 37.
Abbreviations: CI, confidence interval; max, maximum; min, minimum; q2wks, every 2 weeks; 
q4wks, every 4 weeks; SD, standard deviation.
aDifference in attack rate was calculated as days 70-182 attack rate minus days 0-69 attack rate. 
bP values were derived from a paired t test comparing findings during days 0-69 vs the steady-
state period. 
cDefined as any attack that had at least one of the following characteristics: severe, resulted in 
hospitalization (except hospitalization for observation <24 h), hemodynamically significant (systolic 
blood pressure <90 mm Hg, requires intravenous hydration, or associated with syncope or near-
syncope), or laryngeal. 

TA B L E  1   Intrapatient comparison of 
monthly attack rates during the steady-
state period (days 70-182) vs days 0-69
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results) between these two time periods. These results suggest a trend 
toward a higher likelihood of achieving optimal efficacy (eg, being at-
tack free) with this dose than with the other lanadelumab doses (for 
which a higher Kappa statistic was shown, indicating a smaller degree 
of difference in findings between steady state and days 0-69).

The safety profile of lanadelumab was generally comparable 
during days 0-69 and days 70-182 of treatment. No notable differ-
ences in percentage of patients experiencing TEAEs or treatment-re-
lated TEAEs were found, and the most commonly occurring TEAEs 
were similar during both treatment periods (primarily injection site 
pain).

Findings from these exploratory analyses are highly relevant 
from the perspective of both patients and healthcare providers. For 
patients, prophylactic agents with a rapid onset of action, sustained 
effect, and convenient dosing frequency and route of administration 
can help reduce the treatment burden of this chronic disease and 
improve HAE management plans, helping to normalize daily life (in-
cluding participation in social activities, achievement of educational 
goals, and improved work productivity). Such agents can also help 
alleviate the emotional burden associated with the unpredictable 
nature of the disease. For healthcare providers, the decision to ini-
tiate and continue long-term preventative HAE therapy is based on 

F I G U R E  5   Agreement in findings for maximum attack severity during days 0-69 (D0-69) vs the steady-state (SS) period. The Kappa 
statistic (κs) was used to assess the magnitude of agreement in findings between the two treatment periods. Kappa statistics are interpreted 
using the following scale: 1=perfect agreement (precision/reliability); 0=agreement fully by chance; 0.01-0.20=slight agreement; 0.21-
0.40=fair agreement; 0.41-0.60=moderate agreement; 0.61-0.80=substantial agreement; 0.81-0.99=almost perfect agreement.24 Due to 
rounding, some bars may not total 100%. Subjects were included if they had both Day 0-69 and Day 70-182 results
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TA B L E  2   Summary of TEAEsa

Days 0-69 Steady state (days 70-182)

Placebo

Lanadelumab

Placebo

Lanadelumab

150 mg 
q4wks

300 mg 
q4wks

300 mg 
q2wks Total

150 mg 
q4wks

300 mg 
q4wks

300 mg 
q2wks Total

N 41 28 29 27 84 37 28 28 26 82

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Any TEAE 26 (63.4) 21 (75.0) 23 (79.3) 25 (92.6) 69 (82.1) 24 (64.9) 22 (78.6) 18 (64.3) 22 (84.6) 62 (75.6)

Any related TEAE 14 (34.1) 14 (50.0) 14 (48.3) 17 (63.0) 45 (53.6) 7 (18.9) 13 (46.4) 10 (35.7) 11 (42.3) 34 (41.5)

Any serious TEAE 0 0 2 (6.9) 0 2 (2.4) 0 0 1 (3.6) 1 (3.8) 2 (2.4)

Any related serious 
TEAE

0 0 0 0 0 0 0 0 0 0

Any related severe 
TEAE

1 (2.4) 0 0 0 0 0 0 1 (3.6) 0 1 (1.2)

Hospitalization due 
to TEAEs

0 0 2 (6.9) 0 2 (2.4) 0 0 1 (3.6) 1 (3.8) 2 (2.4)

Discontinuation 
due to TEAE

1 (2.4) 0 0 0 0 0 0 1 (3.6) 0 1 (1.2)

Deaths due to 
TEAEs

0 0 0 0 0 0 0 0 0 0

aExcluding hereditary angioedema attack-reported events. 
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multiple factors related to disease activity and control, including the 
frequency, severity, and location of attacks; access to emergency 
care facilities; impact of attacks on patients' daily life; and patient 
preference.2,10,25 The likelihood of adherence to long-term therapy 
is another important consideration.

An understanding of what to expect from therapy (including 
how quickly a protective effect against attacks is likely to begin 
and how long it is expected to continue) can assist with deciding 
whether to initiate and how long to continue prophylactic treat-
ment, and may help encourage patients to adhere to treatment. In 
the authors' clinical experience, knowledge of the durable protec-
tion from attacks provided by lanadelumab may help patients feel 
less concerned about the continual need to avoid possible trigger-
ing factors.

In conclusion, findings from these ad hoc analyses demonstrate 
a rapid onset of action and sustained prevention of attacks with la-
nadelumab in patients with HAE. Patients can expect to achieve a favor-
able early response, and a comparable or improved response over time.
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TA B L E  3   TEAEs occurring in ≥5% of 
patients (by preferred term) in the total 
lanadelumab group (excluding hereditary 
angioedema attacks)
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