
*Lanadelumab is approved as prophylaxis to prevent attacks of HAE in patients ≥12 years of age in the United States and for the routine prevention of attacks in patients 
≥12 years of age in Canada.5,6 Lanadelumab also was approved in the European Union, Australia, and Brazil for the routine prevention of recurrent attacks of HAE in 
patients ≥12 years of age,7-9 and in Switzerland for the long-term prevention of attacks of HAE in patients ≥12 years of age.10
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Background Background 
	■ Hereditary angioedema (HAE) is a rare chronic disease characterized by recurrent 

and debilitating attacks of tissue swelling.1

	– Long-term prophylaxis (LTP) of HAE type 1/2 aims to reduce disease burden  
by preventing/attenuating attacks. Guidelines recommend that LTP should  
be considered for all patients with severe symptoms.1

	■ Lanadelumab, a fully human monoclonal antibody targeting plasma kallikrein,2  
is approved in several countries for the prevention of HAE attacks.*

	■ In the phase 3 HELP Study (NCT02586805), lanadelumab-treated patients 
experienced statistically significant reductions in mean monthly HAE attack rate 
compared with placebo-treated patients, with consistent treatment effect regardless 
of prior LTP use.3

	■ The HELP open-label extension (OLE; NCT02741596) is evaluating long-term outcomes 
of treatment with lanadelumab 300 mg every 2 weeks (q2wks) in patients who 
completed the HELP Study (rollovers) and newly enrolled patients (nonrollovers).4

ObjectiveObjective
	■ To compare HAE attack reduction, as evident from pre-enrollment history, in 

patients with and without prior LTP use following long-term treatment with 
lanadelumab 300 mg q2wks using interim results from the HELP OLE.

Methods Methods 
Patients •   Males and females ≥12 years of age with confirmed HAE type 1/2.

     –   �Rollover patients had a baseline attack rate of ≥1 attack/4 weeks during the run-in period 
of the HELP Study.

     –   �Nonrollover patients had a baseline attack rate of ≥1 attack/12 weeks as derived from 
patient-reported attack history.

Treatments •   �Rollover patients continued immediately into the HELP OLE after completing HELP (Figure 1).
     –   �Patients received their first lanadelumab 300 mg dose on day 0 then underwent a  

dose-and-wait stage. 
     –   �Patients received their second lanadelumab dose after the first attack, followed by 300 mg 

q2wks (regular dosing stage).
•   �Nonrollover patients received lanadelumab 300 mg q2wks starting on day 0.
     –   �Patients could receive both their existing LTP and lanadelumab for ≤3 weeks.

Analysis •   �Analyses were performed using the safety population.
•   �The treatment period analyzed for rollover patients was the regular dosing stage.
•   �The treatment period for nonrollover patients started on day 0.
•   �Attack rates during the treatment period were compared with baseline.
     –   �Monthly attack rates (attacks/4 weeks) were compared with historical rates for the 3 months 

preceding enrollment in the HELP Study (rollovers) or the HELP OLE (nonrollovers).
•   �Data collected up to August 31, 2018, were analyzed.

Figure 1: Design of the HELP OLE 
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HAE = hereditary angioedema; OLE = open-label extension; q2wks = every 2 weeks; q4wks = every 4 weeks. Rollover patients had a run-in 
attack rate of ≥1 in 4 weeks in the HELP Study; nonrollover patients had a baseline attack rate of ≥1 in 12 weeks. *For rollover patients, 
day 0 of the OLE coincided with week 26, day 182 of the HELP Study. For nonrollover patients, the first dose was administered on day 0. 
†Regardless of when the first HAE attack occurred, there was a minimum of 10 days between the first and the second open-label dose.
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ResultsResults
Patient disposition and baseline characteristics 

	■ A total of 212 patients received lanadelumab in the HELP OLE: 109 rollover  
(96.5% of HELP Study completers) and 103 nonrollover patients.

	■ Over half of patients had used prior LTP; the most common type was C1 inhibitor  
(C1-INH, intravenous; Table 1).

	■ Baseline patient characteristics were similar for the 2 largest subgroups (prior  
C1-INH only LTP and no prior LTP use; Table 2).

Table 1: Number of patients by prior LTP use 

Prior LTP category, n (%)
Rollovers

n=109
Nonrollovers

n=103
Total

N=212

Prior LTP

C1-INH only 53 (48.6) 53 (51.5) 106 (50.0)

C1-INH and oral therapy* 5 (4.6) 2 (1.9) 7 (3.3)

Oral therapy* 4 (3.7) 8 (7.8) 12 (5.7)

No prior LTP 47 (43.1) 40 (38.8) 87 (41.0)
C1-INH = C1 inhibitor (intravenous); LTP = long-term prophylaxis. 
*Oral therapy includes androgens (rollover, n=3; nonrollover, n=8) and antifibrinolytics (rollover, n=1; nonrollover, n=0).

Table 2: Baseline patient characteristics by prior LTP use 

Characteristic

Rollovers Nonrollovers Total

n n n

C1-INH only LTP 53 53 106

Mean (SD) age, years 41.1 (15.15) 38.8 (16.44) 39.9 (15.77)
Mean (SD) age at symptom 
onset, years 13.6 (10.93) 11.1 (8.43) 12.4 (9.80)

Female, n (%) 38 (71.7) 39 (73.6) 77 (72.6)
History of laryngeal attacks, 
n (%) 31 (58.5) 32 (60.4) 63 (59.4)

Baseline mean (SD) HAE attack 
rate (attacks/4 weeks) 3.9 (2.92) 2.7 (2.92) 3.3 (2.97)

No prior LTP 47 40 87
Mean (SD) age, years 41.6 (15.29) 39.9 (17.61) 40.8 (16.32)
Mean (SD) age at symptom 
onset, years 12.9 (7.98) 13.3 (5.30) 13.1 (6.84)

Female, n (%) 32 (68.1) 25 (62.5) 57 (65.5)
History of laryngeal attacks, 
n (%) 30 (63.8) 23 (57.5) 53 (60.9)

Baseline mean (SD) HAE attack 
rate (attacks/4 weeks) 3.1 (1.93) 2.6 (2.81) 2.9 (2.38)

C1-INH = C1 inhibitor (intravenous); HAE = hereditary angioedema; LTP = long-term prophylaxis.

HAE attack rates in the HELP OLE 
	■ In 106 patients who had used prior C1-INH only LTP, treatment with lanadelumab 

300 mg q2wks reduced HAE attack rates compared with baseline (Figure 2).
	■ Lanadelumab treatment also substantially reduced attack rates in 87 patients with 

no prior LTP use (Figure 2).
	■ Patients who used other previous LTP (n=19) also experienced reduced attack rates 

(data not shown).
	■ Results were comparable among rollover and nonrollover patients in all subgroups.

Figure 2: Monthly attack rate* and reduction from baseline† by prior LTP use
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C1-INH = C1 inhibitor (intravenous); LTP = long-term prophylaxis; max = maximum; min = minimum. *During the HELP open-label 
extension (OLE) treatment period: from day 0 for nonrollover patients and during the regular dosing period for rollover patients. †Baseline 
was defined as the historical rate of HAE attacks in the 12 weeks before screening (for either the HELP Study [rollovers] or HELP OLE 
[nonrollovers]) divided by (30.4 multiplied by 3) and multiplied by 28 days; percentage reduction was calculated as the number of 
attacks per 28 days in the treatment period minus the number of attacks per 28 days in the previous 3 months, divided by the number 
of attacks per 28 days in the previous 3 months and multiplied by 100. ‡During the treatment period, n=51 (rollovers) and n=104 (total); 
percentage reduction was calculated for n=49 (rollovers), n=49 (nonrollovers), and n=98 (total). §Percentage reduction was calculated for 
n=46 (rollovers) and n=86 (total).

Extended attack-free period in the HELP OLE 
	■ In the nonrollover population, 58.5% of patients with prior C1-INH only LTP and 

75.0% of patients with no prior LTP use had a maximum duration of attack-free 
period of ≥12 months (Figure 3).

	– Although the mean number of attack-free days was similar for patients with and 
without prior LTP use, the average duration and maximum duration of an attack-free 
period was longer for nonrollover patients with no prior LTP use (Table 3).

ConclusionsConclusions
	■ Long-term treatment with lanadelumab 300 mg q2wks led to consistent 

reductions in monthly HAE attack rates compared with 3-month 
historical experience.
	– Patients who used prior C1-INH only LTP experienced substantial 

reductions in attack rate after switching to lanadelumab.
	– Lanadelumab had a consistent treatment effect in patients who 

received C1-INH only LTP and those with no prior LTP use.
	– 58.5% of patients with prior C1-INH only LTP and 75.0% of patients 

with no prior LTP use had a maximum duration of attack-free period 
of ≥12 months.

Table 4: Most common related TEAEs (≥5% of patients in any subgroup) 

TEAE, n (%)
Rollovers Nonrollovers Total

n n n
C1-INH only LTP 53 53 106

Any related TEAE 21 (39.6) 38 (71.7) 59 (55.7)
Injection site pain 17 (32.1) 27 (50.9) 44 (41.5)
Injection site erythema 8 (15.1) 13 (24.5) 21 (19.8)
Injection site bruising 2 (3.8) 6 (11.3) 8 (7.5)
Injection site swelling 2 (3.8) 6 (11.3) 8 (7.5)
Injection site hemorrhage 2 (3.8) 3 (5.7) 5 (4.7)
Injection site pruritus 1 (1.9) 4 (7.5) 5 (4.7)
Injection site urticaria 0 3 (5.7) 3 (2.8)
Headache 0 3 (5.7) 3 (2.8)

No prior LTP 47 40 87
Any related TEAE 22 (46.8) 16 (40.0) 38 (43.7)

Injection site pain 17 (36.2) 13 (32.5) 30 (34.5)
Injection site erythema 4 (8.5) 3 (7.5) 7 (8.0)
Injection site bruising 3 (6.4) 4 (10.0) 7 (8.0)
Hypersensitivity 0 2 (5.0) 2 (2.3)

C1-INH = C1 inhibitor (intravenous); LTP = long-term prophylaxis; TEAE = treatment-emergent adverse event. 

Figure 3: Maximum duration of attack-free period by prior LTP use
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Table 3: Summary of attack-free period by prior LTP use

Characteristic
Rollovers Nonrollovers

n n
C1-INH only LTP 51 53

Number of attack-free days/month*
Mean (SD) 27.4 (1.2) 27.2 (2.0)
Range 22.5–28.0 15.2–28.0

Average duration of attack-free period, days
Mean (SD) 269.7 (205.4) 273.4 (208.4)
Range 10.6–621.0 3.9–656.0

Maximum duration of attack-free period, days
Mean (SD) 356.8 (186.7) 372.5 (202.3)
Range 17.0–695.0 10.0–708.0

No prior LTP 47 40
Number of attack-free days/month*

Mean (SD) 27.2 (2.1) 27.7 (0.7)
Range 14.4–28.0 24.6–28.0

Average duration of attack-free period, days
Mean (SD) 262.7 (208.8) 381.4 (234.5)
Range 3.3–689.0 20.1–687.0

Maximum duration of attack-free period, days
Mean (SD) 333.8 (173.0) 443.3 (197.2)
Range 14.0–689.0 30.0–687.0

C1-INH = C1 inhibitor (intravenous); LTP = long-term prophylaxis. 
*A month was defined as 28 days.

Safety by type of prior LTP 
	■ Safety profiles were generally comparable in patient subgroups by type of prior LTP, 

with the exception of a higher proportion of related treatment-emergent adverse 
events (TEAEs) in nonrollover patients who had prior C1-INH only LTP (Table 4).

	■ The most common related TEAEs were associated with the injection site (Table 4).
	■ There were no deaths, related serious TEAEs, or related severe TEAEs.
	■ 6 patients discontinued study treatment in the HELP OLE due to a TEAE.

	– 2 nonrollover patients with C1-INH only LTP (hypersensitivity [related] and 
elevated alanine aminotransferase, aspartate aminotransferase, and creatine 
phosphokinase [not related]).

	– 1 rollover patient with no prior LTP use (upper gastrointestinal hemorrhage and 
suspected pneumonia [not related]).

	– 3 nonrollover patients with no prior LTP use (hypersensitivity [related], elevated 
alanine aminotransferase and aspartate aminotransferase [not related], and 
pregnancy-related abdominal pain and vomiting [not related]).


