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1. Name of the Medicinal Product  

TAKHZYRO (lanadelumab) 

2. Qualitative and Quantitative Composition 

Each mL of solution contains 150 mg of lanadelumab. 

For excipients, see section 6.1. 

3. Pharmaceutical Form 

Ready-to-use solution, for subcutaneous injection only. 

TAKHZYRO is a sterile, preservative-free solution supplied in the following presentations: 

Single-dose Prefilled Syringe: 

• 300 mg/2 mL solution 

• 150 mg/1 mL solution 

Note: Not all presentations may be marketed. 

4. Clinical Particulars 

4.1 Therapeutic Indications 

TAKHZYRO is indicated for routine prophylaxis to prevent attacks of hereditary angioedema 

(HAE) in adult and paediatric patients aged 2 years and older (see Clinical Studies, 5.1). 

4.2 Posology and Method of Administration 

Posology  

Adult Patients 

The recommended dose is 300 mg administered subcutaneously every 2 weeks (q2wks). A 

dosing interval of 300 mg every 4 weeks (q4wks) may be considered in patients who are well-

controlled (e.g., attack free) for 6 months on treatment (see Pharmacodynamic Properties, 5.1). 

Special Patient Populations  

Elderly Patients 

No dose adjustment is required for patients above 65 years of age (see Pharmacokinetic 

Properties, 5.2). 
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Pediatric Patients 

12 to <18 years 

The recommended dose is 300 mg administered subcutaneously q2wks. A dosing interval of 

300 mg q4wks may be considered in patients who are well-controlled (e.g., attack free) for 6 

months on treatment (see Pharmacodynamic Properties, 5.1). 

6 to <12 years 

The recommended dose is 150 mg administered subcutaneously q2wks. A dosing interval of 

150 mg q4wks may be considered if the patient is well-controlled (e.g., attack free) for 26 weeks 

(see Pharmacodynamic Properties, 5.1). 

2 to <6 years 

The recommended dose is 150 mg administered subcutaneously q4wks (see Pharmacodynamic 

Properties, 5.1). 

The safety and efficacy of TAKHZYRO in paediatric patients < 2 years of age have not been 

studied. 

Impaired Renal Function 

No dedicated study has been conducted in subjects with renal impairment (see Pharmacokinetic 

Properties, 5.2). 

Impaired Hepatic Function 

No dedicated study has been conducted in subjects with hepatic impairment. 

Method of Administration 

Adult Patients and Paediatric Patients (12 to <18 Years) 

For Single-dose 2 mL Prefilled Syringe: 

TAKHZYRO is administered subcutaneously only. 

  

TAKHZYRO is provided as a ready-to-use solution in a single-dose prefilled syringe.  

Inspect the prefilled syringe for any damage. TAKHZYRO is supplied as a colourless to slightly 

yellow solution, appearing either clear or slightly opalescent. Do not use the prefilled syringe if 

the solution appears discoloured or contains visible particles. Avoid vigorous agitation of the 

prefilled syringe. 
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TAKHZYRO is intended for self-administration or administration by a healthcare provider or 

caregiver. The patient or caregiver should be trained by a healthcare professional. 

 

Inject TAKHZYRO subcutaneously into the abdomen or thigh. Inject subcutaneously into the 

upper arm only if a healthcare provider or caregiver is giving the injection. Healthcare providers, 

caregivers or patients should inject the complete dose as prescribed. 

 

For detailed instructions on the administration of TAKHZYRO using the prefilled syringe (see 

Instructions for Use/Handling, 6.6). 

 

If a dose of TAKHZYRO is missed, instruct the patient to administer the dose as soon as 

possible, ensuring at least 10 days between the doses. 

 

Paediatric Patients (2 to <12 years) 

For Single-dose 1 mL Prefilled Syringe: 

TAKHZYRO is administered subcutaneously only.  

 

TAKHZYRO is provided as a ready-to-use solution in a single-dose prefilled syringe.  

 

TAKHZYRO is supplied as a colourless to slightly yellow solution, appearing either clear or 

slightly opalescent. Do not use the prefilled syringe if the solution appears discoloured or 

contains visible particles. Avoid vigorous agitation of the prefilled syringe. 

 

TAKHZYRO is intended for administration by a healthcare provider or caregiver. The caregiver 

should be trained by a healthcare professional. 

 

Inject TAKHZYRO subcutaneously into the abdomen, thigh, or upper arm. The complete dose 

should be injected as prescribed. 

 

For detailed instructions on the administration of TAKHZYRO using the prefilled syringe (see 

Instructions for Use/Handling, 6.6). 

 



 

Page 4 of 22 

 

If a dose of TAKHZYRO is missed, instruct the caregiver to administer the dose as soon as 

possible, ensuring at least 10 days (6 to <12 years) and at least 24 days (2 to <6 years) between 

the doses. 

4.3 Contraindications 

Hypersensitivity to the active substance or to any of the excipients listed in section 6.1. 

4.4 Special Warnings and Special Precautions for Use 

General 

TAKHZYRO is not intended for treatment of acute HAE attacks. 

Hypersensitivity Reactions 

Hypersensitivity reactions have been observed. In case of a severe hypersensitivity reaction, 

discontinue TAKHZYRO administration and institute appropriate treatment. 

4.5 Interaction with Other Medications and Other Forms of Interaction 

No dedicated drug interaction studies have been conducted (see Pharmacokinetic Properties, 

5.2). 

Drug-Laboratory Test Interactions 

Lanadelumab can increase activated partial thromboplastin time (aPTT) due to an interaction of 

lanadelumab with the aPTT assay. The reagents used in the aPTT laboratory test initiate intrinsic 

coagulation through the activation of plasma kallikrein in the contact system. Inhibition of 

plasma kallikrein by lanadelumab can increase aPTT in this assay. In the HELP study, 

prolongation of aPTT (>1x ULN) was observed at one or more time points in 3, 9, and 11 

patients treated with lanadelumab 150 mg q4wks, 300 mg q4wks, and 300 mg q2wks, 

respectively, compared to 5 placebo-treated patients. Only one patient in the 300 mg q2wks 

treatment group experienced transient aPTT prolongation ≥1.5x ULN which was confounded by 

ongoing heparin therapy. None of the increases in aPTT in patients treated with lanadelumab 

were associated with abnormal bleeding adverse events. There were no differences in 

international normalized ratio (INR) between treatment groups. 

4.6 Pregnancy, Lactation and Fertility  

Pregnancy 

TAKHZYRO has not been studied in pregnant women. 
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There are limited data from the use of TAKHZYRO in pregnant women. A risk to the pregnant 

woman or developing foetus cannot be excluded. A decision should be made whether to initiate 

or discontinue treatment with TAKHZYRO, taking into account the risk/benefit of therapy. 

A study in cynomolgus monkeys does not indicate effects on embryo-foetal development (see 

Nonclinical Safety Data, 5.3).  

Lactation 

TAKHZYRO has not been studied in lactating women. 

 

It is not known whether TAKHZYRO is present in human milk therefore a risk to 

newborns/infants cannot be excluded. The developmental and health benefits of breastfeeding 

should be taken into consideration along with the mother’s medical need for TAKHZYRO as 

well as any potential adverse effects on both the infant and the mother. 

 

Available pharmacokinetic data in cynomolgus monkeys have shown low excretion of 

lanadelumab in milk at approximately 0.2% of the maternal plasma level (see Nonclinical Safety 

Data, 5.3). 

Fertility 

TAKHZYRO effect on fertility has not been evaluated in humans. 

Lanadelumab had no effect on male or female fertility in cynomolgus monkeys (see Nonclinical 

Safety Data, 5.3). 

4.7 Effects on Ability to Drive and Use Machines 

This medicine has negligible influence on the ability to drive or use machines. 

4.8 Undesirable Effects 

Clinical Trials 

Summary of the Safety Profile 

The safety of lanadelumab was evaluated in 4 clinical studies: a Phase 1a, randomized, double 

blind, placebo-controlled study in healthy subjects; a Phase 1b, randomized, double-blind, 

placebo-controlled, multiple-ascending dose study in subjects with HAE; a pivotal Phase 3, 

randomized, double-blind, and placebo-controlled study (HELP study) in subjects with HAE; 

and an open-label extension study (HELP study extension), which includes both subjects from 

the HELP study (rollover) and additional non-rollover HAE subjects. Two hundred and fifty 
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seven (257) unique subjects (233 subjects with HAE and 24 healthy subjects) were exposed to at 

least one dose of lanadelumab. 

 

The safety data described below reflect exposure to TAKHZYRO in the HELP study and in the 

HELP study extension; in total, 220 subjects received treatment with lanadelumab in one or both 

of the studies. 

Tabulated List of Adverse Reactions 

Table 1 summarizes adverse reactions observed in the HELP study that included 84 subjects with 

HAE, who received at least one dose of TAKHZYRO. 

 

The following convention is used for the classification of the frequency of an adverse drug 

reaction (ADR) and is based on the Council for International Organizations of Medical Sciences 

(CIOMS) guidelines: very common (≥ 1/10); common (≥ 1/100 to < 1/10); uncommon (≥ 

1/1,000 to < 1/100); rare (≥ 1/10,000 to < 1/1,000); very rare (< 1/10,000). 

Table 1. Adverse Drug Reactions (ADRs) Observed in the HELP Study 

MedDRA 

System Organ 

Class (SOC) 

Adverse Drug 

Reaction 

Placebo 

(N=41) 

TAKHZYRO 

150 mg 

q4wks 

(N=28) 

300 mg 

q4wks 

(N=29) 

300 mg 

q2wks 

(N=27) 

Total 

(N=84) 

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

n (%) 

Frequency 

category 

General 

Disorders and 

Administrative 

Site Conditions 

Injection site 

reactionsa 
14 (34) 16 (57) 13 (45) 15 (56) 

44 (52) 

Very 

common 

Immune System 

Disorders 
Hypersensitivityb 0 0 0 1 (4) 

1 (1) 

Common 

Investigations 

Alanine 

aminotransferase 

increased 
0 0 1 (3) 1 (4) 

2 (2) 

Common 

Aspartate 

aminotransferase 

increased 

0 0 1 (3) 1 (4) 
2 (2) 

Common 

Musculoskeletal 

and Connective 

Tissue Disorders 

Myalgia 0 1 (4) 0 3 (11) 
4 (5) 

Common 
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Table 1. Adverse Drug Reactions (ADRs) Observed in the HELP Study 

MedDRA 

System Organ 

Class (SOC) 

Adverse Drug 

Reaction 

Placebo 

(N=41) 

TAKHZYRO 

150 mg 

q4wks 

(N=28) 

300 mg 

q4wks 

(N=29) 

300 mg 

q2wks 

(N=27) 

Total 

(N=84) 

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

n (%) 

Frequency 

category 

Nervous System 

Disorders 
Dizziness 0 1 (4) 3 (10) 1 (4) 

5 (6) 

Common 

Skin and 

Subcutaneous 

Tissue Disorders 

Rash maculo-

papular 
0 1 (4) 0 1 (4) 

2 (2) 

Common 

Note: N= Number of subjects, n = Number of subjects experiencing the event. Percentages are based on all 

subjects in the safety population. Percentages are rounded to the nearest integer. 

q4wks : every 4 weeks, q2wks: every 2 weeks 

SOC is presented in MedDRA International Order and MedDRA 20.0 version is used for ADRs 

Frequency by subject = Total number of subjects experiencing the AE (related and unrelated) divided by total 

number of subjects (N) and multiplied by 100 
a Injection site reactions include: pain, erythema, bruising, discomfort, hematoma, hemorrhage, pruritus, swelling, 

induration, paraesthesia, reaction, warmth, oedema and rash. 
b Hypersensitivity includes pruritus, discomfort and tingling of tongue. 

Safety data available from the HELP study extension are consistent with safety data from the 

HELP study (described in Table 1). 

Description of Selected Adverse Reactions 

In the HELP study, the most commonly observed adverse reaction associated with TAKHZYRO 

in subjects with HAE was injection site reactions (ISR) including injection site pain, injection 

site erythema and injection site bruising. Of these ISRs, 97% were of mild intensity, 90% 

resolved within 1 day after onset with a median duration of 6 minutes. 

 

In the HELP study, one mild and one moderate hypersensitivity reaction was observed in one 

subject who completed this study and rolled over into the HELP study extension. 

Paediatric Population 

The safety of TAKHZYRO 300 mg/2 mL was evaluated in a subgroup of 23 subjects aged 12 to 

<18 years (HELP studies). The safety of TAKHZYRO was also evaluated at 150 mg/1 mL in a 

study with 21 subjects aged 2 to <12 years (SPRING study). No new adverse reactions were 

identified. Safety and tolerability results for paediatric subjects (2 to <18) were consistent with 

overall study results for all subjects (see Pharmacodynamic Properties, 5.1 and Pharmacokinetic 

Properties, 5.2).  
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Immunogenicity 

In the HELP study, 10 (12%) lanadelumab-treated and 2 (5%) placebo-treated subjects had at 

least 1 anti-drug antibody (ADA)-positive sample during the treatment period (26 weeks); 

antibody titers were low (range: 20 to 1280). The ADA response observed was transient in 2/10 

lanadelumab and 1/2 placebo-treated subjects. Pre-existing low titer antibodies were observed in 

3 lanadelumab-treated subjects and 1 placebo-treated subject with ADAs. Two subjects receiving 

150 mg q4wks had low titer antibodies classified as neutralizing. 

  

In the SPRING study, 3/20 (15%) of lanadelumab-treated patients developed anti-lanadelumab 

antibodies (at 52 weeks); all of which were in the 6 to <12 years group. The ADA response 

observed was transient in all 3 patients. None of these patients had pre-existing antibodies. One 

patient had neutralizing antibodies. 

 

The development of ADA including neutralizing antibodies against TAKHZYRO did not appear 

to adversely affect pharmacokinetics (PK), pharmacodynamics (PD), safety or clinical response. 

4.9 Overdose 

There is no clinical experience with over dosage of TAKHZYRO. 

4.10 Drug Abuse and Dependence 

Lanadelumab has no known potential for abuse or dependence. 

5. Pharmacological Properties 

5.1 Pharmacodynamic Properties 

Pharmacotherapeutic Group 

Drugs used in hereditary angioedema, monoclonal antibody, ATC (Anatomical Therapeutic 

Classification) code: B06AC05. 

Mechanism of Action 

Lanadelumab is a fully human, monoclonal antibody (IgG1/ κ-light chain) produced in Chinese 

Hamster Ovary (CHO) cells by recombinant DNA technology. Lanadelumab binds plasma 

kallikrein and inhibits its proteolytic activity. Plasma kallikrein is a protease that cleaves high-

molecular-weight-kininogen (HMWK) to generate cleaved HMWK (cHMWK) and bradykinin, a 
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potent vasodilator that increases vascular permeability resulting in swelling and pain associated 

with HAE. It has been demonstrated that patients with HAE due to C1-inhibitor (C1-INH) 

deficiency or dysfunction have increased plasma kallikrein activity, as indirectly measured by 

amount of cHMWK, both during and in between HAE attacks. Lanadelumab provides sustained 

control of plasma kallikrein activity and thereby limits bradykinin generation in patients with 

HAE. 

Pharmacodynamic Effects 

In adult and paediatric (12 to <18 years) patients, concentration-dependent inhibition of plasma 

kallikrein, measured as reduction of cHMWK levels, was demonstrated after subcutaneous 

administration of TAKHZYRO 150 mg q4wks, 300 mg q4wks or 300 mg q2wks in subjects with 

HAE. 

 

The PK-PD relationship between TAKHZYRO and cHMWK is described by an indirect 

exposure-response pharmacological model. The cHMWK formation was maximally reduced by 

53.7% with an IC50 of 5705 ng/mL. 

 

TAKHZYRO did not prolong the QT/QTc interval. 

For paediatric patients 2 to <6 years (150 mg q4wks) and 6 to <12 years (150 mg q2wks), the 

observed mean percent change from baseline in cHMWK levels was similar to that observed in 

adult and paediatric (12 to <18 years) patients. 

Clinical Studies 

HELP study 

The efficacy and safety of TAKHZYRO for routine prophylaxis to prevent angioedema attacks 

and control the symptoms of HAE in subjects 12 years of age and older were demonstrated in a 

multicentre randomized, double-blind, placebo-controlled parallel-group study. 

The HELP study included 125 adult and paediatric (12 to <18 years) subjects with symptomatic 

type I or II HAE. Subjects were randomized into 1 of 4 parallel treatment arms, stratified by 

baseline attack rate, in a 3:2:2:2 ratio (placebo, lanadelumab 150 mg q4wks, lanadelumab 

300 mg q4wks, or lanadelumab 300 mg q2wks by subcutaneous injection) for the 26-week 

treatment period. The use of rescue medications for treatment of breakthrough HAE attacks was 

allowed for subjects receiving placebo or TAKHZYRO. 

 



 

Page 10 of 22 

 

The median (range) age of the study population was 42 (12 to 73) years with 88 female subjects 

(70%). A history of laryngeal angioedema attacks was reported in 65% (81/125) of subjects and 

56% (70/125) were on prior long term prophylaxis (LTP). During the study run-in period, attack 

rates of ≥ 3 attacks/month were observed in 52% (65/125) of subjects overall. All TAKHZYRO 

treatment arms produced clinically meaningful and statistically significant reductions in the 

mean HAE attack rate compared to placebo across all primary and secondary endpoints in the 

Intent-to-Treat population (ITT) (Table 2). 
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Table 2. Results of Primary and Secondary Efficacy Measures-ITT Population 

Endpoint Statisticsa 
Placebo 

(N=41) 

TAKHZYRO 

150 mg 

q4wks 

(N=28) 

300 mg 

q4wks 

(N=29) 

300 mg 

q2wks 

(N=27) 

Number of HAE Attacks from Day 0 to 182b 

LS Mean (95% CI) monthly attack ratec 
1.97 

(1.64, 2.36) 

0.48 

(0.31, 0.73) 

0.53 

(0.36, 0.77) 

0.26 

(0.14, 

0.46) 

% Reduction relative to placebo 

(95% CI)c 
 76 (61, 85) 73 (59, 82) 87 (76, 93) 

Adjusted p-valuesd  <0.001 <0.001 <0.001 

Number of HAE Attacks Requiring Acute Treatment from Day 0 to 182  

LS Mean (95% CI) monthly attack ratec 
1.64 

(1.34, 2.00) 

0.31 

(0.18, 0.53) 

0.42 

(0.28, 0.65) 

0.21 

(0.11, 

0.40) 

% Reduction relative to placebo 

(95% CI)c 
 81 (66, 89) 74 (59, 84) 87 (75, 93) 

Adjusted p-valuesd  <0.001 <0.001 <0.001 

Number of Moderate or Severe HAE Attacks from Day 0 to 182  

LS Mean (95% CI) monthly attack ratec 
1.22 

(0.97, 1.52) 

0.36 

(0.22, 0.58) 

0.32 

(0.20, 0.53) 

0.20 

(0.11, 

0.39) 

% Reduction relative to placebo 

(95% CI)c 
 70 (50, 83) 73 (54, 84) 83 (67, 92) 

Adjusted p-valuesd  <0.001 <0.001 <0.001 

Number of HAE Attacks from Day 14 to 182 

LS Mean (95% CI) monthly attack ratec 
1.99 

(1.65, 2.39) 

0.44 

(0.28, 0.70) 

0.49 

(0.33, 0.73) 

0.22 

 (0.12, 

0.41) 

% Reduction relative to placebo 

(95% CI)c 
 78 (64, 86) 75 (62, 84) 89 (79, 94) 

Adjusted p-valuesd  <0.001 <0.001 <0.001 

Note: CI=confidence interval; LS=least squares. 
a Results are from a Poisson regression model accounting for over dispersion with fixed effects for treatment 

group (categorical) and normalized baseline attack rate (continuous), and the logarithm of time in days each 

subject was observed during the treatment period as an offset variable in the model. 
b Primary efficacy endpoint. 
c Model-based treatment period HAE attack rate (attacks/4 weeks). 
d Calculated as 1 minus the ratio of the model-based treatment period HAE attack rates (lanadelumab/placebo) 

multiplied by 100. 
e Adjusted p-values for multiple testing 

The mean reduction in HAE attack rate was consistently higher across the TAKHZYRO 

treatment arms compared to placebo regardless of the baseline history of LTP, laryngeal attacks, 

or attack rate during the run-in period. 
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During the anticipated pharmacokinetic steady-state period (Day 70 to Day 182), percentage 

reductions in the mean monthly HAE attack rate for TAKHZYRO-treated subjects compared to 

placebo was 78% in the 150 mg q4wks arm, 81% in the 300 mg q4wks arm, and 91% in the 

300 mg q2wks arm. 

 

The percentage of subjects who were attack free is provided in Table 3. 

Table 3. Percentage of Subjects who were Attack Free Through Treatment and Steady-State 

Periods 

Criteria Placebo 

TAKHZYRO 

150 mg 

q4wks 

300 mg 

q4wks 

300 mg 

q2wks 

Treatment period (Day 0 to Day 182, 26 weeks) 

n 41 28 29 27 

Attack free 2% 39% 31% 44% 

Estimated steady-state period (Day 70 to Day 182, 16 weeks) 

n 37 28 29 26 

Attack free 3% 54% 45% 77% 

A responder was defined as achieving a 50% reduction in HAE attack rate compared to the run-

in period. One hundred percent (100%) of subjects on 300 mg q2wks or q4wks and 89% on 

150 mg q4wks responded to treatment. Table 4 shows the percentage of subjects achieving pre-

defined threshold (≥ 50%, ≥70%, ≥90%) reductions in HAE attack rates compared to run-in 

during the 26 week treatment period. 
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Table 4. Percentage of Subjects Achieving Pre-Defined Threshold Reductions in HAE 

Attacks 

Criteria 

Placebo 

(N=41) 

n (%) 

TAKHZYRO 

150 mg 

q4wks 

(N=28) 

n (%) 

300 mg 

q4wks 

(N=29) 

n (%) 

300 mg 

q2wks 

(N=27) 

n (%) 

≥50% 

Reduction 
13 (32) 25 (89) 29 (100) 27 (100) 

≥70% 

Reduction 
4 (10) 22 (79) 22 (76) 24 (89) 

≥90% 

Reduction 
2 (5) 18 (64) 16 (55) 18 (67) 

ITT= intent-to-treat; N= Number of subjects, n = Number of subjects experiencing the event. 

Note: For each subject, 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, subjects may appear in more than one group as applicable 

based on their percentage reduction. 

 

The percentage of subjects who had <1 HAE attack per 4 weeks on TAKHZYRO 150 mg 

q4wks, 300 mg q4wks, and 300 mg q2wks was 82%, 83%, and 89%, respectively, compared to 

20% of subjects on placebo. 

 

TAKHZYRO reduced the percentage of subjects with severe attacks during the 26 week 

treatment period: 18% of subjects on lanadelumab 150 mg q4wks, 14% of subjects on 300 mg 

q4wks, 7% of subjects on 300 mg q2wks, compared to 34% of subjects on placebo. Additionally, 

TAKHZYRO reduced high morbidity attacks by 79%, 86% and 85% in the 150 mg q4wks, 

300 mg q4wks and 300 mg q2wks arms respectively compared to placebo. 

The health-related quality of life (QoL) was investigated using a generic QoL questionnaire, 

EQ-5D-5L; and an angioedema-specific questionnaire, Angioedema Quality of Life (AE-QoL). 

All TAKHZYRO treatment groups observed an improvement in Angioedema Quality of Life 

Questionnaire (AE-QoL) total and domain (functioning, fatigue/mood, fear/shame, and nutrition) 

scores compared to the placebo group (see Table 5). 
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Table 5. Change in AE-QoL Scorea - Placebo vs TAKHZYRO Totalb at Week 26 in HELP study 

LS mean change (SD) from baseline at 

week 26 
Placebo TAKHZYRO total 

AE-QoL Total score -4.7 (18.8) -19.5 (18.6) 

Functioning score -5.4 (22.7) -29.3 (22.9) 

Fatigue/Mood score -1.8 (23.3) -13.0 (23.1) 

Fear/Shame score -9.0 (24.0) -18.8 (23.7) 

Nutrition score 0.5 (22.5) -17.0 (22.3) 

Note: AE-QoL= Angioedema Quality of Life; LS=least squares; SD=standard deviation.  
a AE-QoL is a self-administered validated angioedema-specific QoL instrument; Weller et al. (2012). AE-QoL is 

scored from 0 to 100, with lower scores indicating lower impairment (or better health-related quality of life). 
b TAKHZYRO total combines data from all 3 TAKHZYRO treatment arms. 

 

For the EQ-5D-5L questionnaire, a non-disease specific instrument to measure health status on a 

given day, no differences were observed between placebo and TAKHZYRO treatment groups. 

 

There are no available clinical data on the use of lanadelumab in HAE patients witih normal C1-

INH activity. 

HELP Study Extension 

Long-term safety and efficacy, pharmacokinetics (PK), and impact on health-related quality of 

life (HRQoL) of TAKHZYRO for prophylaxis to prevent HAE attacks were evaluated in an 

open-label uncontrolled HELP study extension. 

 

A total of 212 adult and adolescent (12 to <18 years) patients with symptomatic Type I and II 

HAE received at least one dose of lanadelumab 300 mg q2wks in this study including 

109 subjects who entered as rollover subjects from the HELP study. Rollover subjects, regardless 

of randomization group in the HELP Study, received a single dose of lanadelumab 300 mg at 

study entry and did not receive additional treatment until the occurrence of an HAE attack. After 

the first HAE attack, all subjects received open-label treatment with lanadelumab 300 mg 

q2wks.The study also included 103 new or non-rollover subjects (including 19 subjects from the 

Phase1b study) who had a historical baseline attack rate of ≥1 attack per 12 weeks and a 

confirmed diagnosis of Type I or Type II HAE. The non-rollover subjects received lanadelumab 

300 mg q2wks at study entry. The median (range) age of the study population was 43 (12 to 76) 

years with 67% female subjects. The majority of subjects (173/212; 81.6%) who were treated in 
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this study completed at least 30 months of treatment (either as a rollover or non-rollover 

subjects). The mean (SD) time in the HELP Study Extension was 29.6 (8.20) months. The 

majority of subjects self-administered lanadelumab over 10 to 60 seconds (60.6% of 

8,018 injections). 

 

There was a sustained reduction in attack rates compared to baseline during the HELP study 

extension, with a similar response to TAKHZYRO observed in both rollover (92.4%) and non-

rollover groups (82.0%) and an overall reduction rate of 87.4%. Though the magnitude of the 

attack rate reduction in the HELP study limited the potential for further reductions in the HELP 

extension study, mean attack rates for the rollover subjects decreased further at the time of the 

final analysis and ranged from 0.08 to 0.26 attacks per month. In addition, the mean (SD) 

percentage of attack-free days was 97.7 (6.0)% and the mean (SD) duration of the attack-free 

period was 415.0 (346.1) days. The proportion of patients with a maximum attack-free period of 

6 months or more or 12 months or more was 81.8% and 68.9%, respectively. 

 

In the HELP study extension, changes in Angioedema Quality of Life Questionnaire (AE-QoL) 

total and domain (functioning, fatigue/mood, fear/shame, and nutrition) scores are as shown in  

Table 6. 
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Table 6. Description of Change in AE-QoL Scores from Day 0 to the End of Study Visit by 

Rollover Group (Rollover Safety Population) and Non-Rollover Group (Non-Rollover Safety 

Population) 

 

HELP OLE Rollover group N=109  

by treatment assigned during  

the DX-2930-03 Study 

 

HELP OLE 

Rollover 

Total 

N=109 

 

HELP OLE 

Non-Rollover 

Total 

N=97 
Placebo 

N=33 

150 mg 

q4wks 

N=26 

300 mg 

q4wks 

N=25 

300 mg 

q2wks 

N=25 

n (missing) 30 (2) 19 (3) 20 (1) 21 (1) 90 (7) 81 (16) 

       

Mean (SD) change  

Fatigue/Mood 
-15.50 

(25.06) 

-8.16 

(23.35) 

-4.50 

(15.30) 

2.14 

(26.30) 

-7.39 (23.79) -11.60 (25.83) 

Fears/Shame 
-20.00 

(17.21) 

-7.02 

(20.41) 

-9.17 

(18.37) 

-11.51 

(19.76) 

-12.87 (19.20) -22.22 (24.31) 

Functioning 
-30.63 

(22.10) 

-1.32 

(15.11) 

-5.31 

(10.19) 

2.38 

(26.84) 

-11.11 (24.27) -26.16 (27.71) 

Nutrition 
-25.42 

(25.95) 

2.63 

(14.78) 

1.25 

(18.98) 

1.79 

(27.75) 

-7.22 (26.10) -18.28 (24.35) 

Total 
-21.81 

(17.96) 

-4.88 

(16.09) 

-5.66 

(10.17) 

-2.66 

(17.82) 

-10.18 (17.90) -19.53 (21.31) 

AE-QoL=Angioedema Quality of Life; q2wks=every 2 weeks; q4wks=every 4 weeks; SD=standard deviation 

The safety and efficacy of TAKHZYRO were evaluated in a subgroup of subjects (N=23) aged 

12 to <18 years. Results of the subgroup analysis by age were consistent with overall study 

results (see Undesirable Effects, 4.8, Pharmacodynamic Effects, 5.1 and Pharmacokinetic 

Properties, 5.2). 

SPRING Study 

The safety and efficacy of TAKHZYRO for prophylaxis to prevent HAE attacks in children were 

evaluated in an open-label, multicentre, Phase 3 SPRING study. 

 

The study enrolled 21 paediatric subjects who had a baseline attack rate of ≥1 attacks per 

3 months (12 weeks) and a confirmed diagnosis of type I or II HAE. The overall treatment period 

was 52 weeks, equally divided into Treatment Period A and B. In Treatment Period A, subjects 

aged 2 to <6 years (n=4) and 6 to <12 years (n=17) received lanadelumab 150 mg q4wks and 

150 mg q2wks, respectively. In Treatment Period B, subjects in the 2 to <6 years age group 

would continue the dosing regimen, while subjects in the 6 to <12 years age group were 

permitted to switch to 150 mg q4wks if they were well-controlled (e.g., attack free) for 26 weeks 

with lanadelumab treatment. Seven subjects aged 6 to <12 years switched to 150 mg q 4wks 

during Treatment Period B, and one subject aged 2 to <6 years switched to 150 mg q2wks during 

Treatment B after experiencing recurrent attacks. 
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The total exposure was 5.5 patient-years in the every 4 weeks-dosing regimen group (age range 

3.5-10.4 years) and 14.47 patient-years in the every 2 weeks-dosing regimen group (age range 6-

10.9 years). 

 

The median (range) age of the study population was 8.7 (3.5, 10.9) years with 12 female subjects 

(57.1%) and the median HAE onset age (range) was 2.0 (0, 9) years. The TAKHZYRO dose 

regimen in both age groups produced reduction in mean HAE attack rate compared to baseline 

and increased percentage of attack-free patients in Treatment Period A (Table 7).  

Table 7. Results of Efficacy Measures 

Criteria TAKHZYRO 

150 mg 

q4wksa 

150 mg 

q2wksa 

Total 

Treatment Period A (26 weeks) 

n 4 17 21 

Attack rate reduction from baseline 

(attacks/monthb) Mean (SD) 
1.71 (0.77) 1.75 (1.63) 1.75(1.48) 

% attack rate reduction from 

baseline Mean (SD) 
95.27 (9.45) 93.40 (22.98) 93.76 (20.89) 

Number of attack-free subjects n (%) 3 (75.0) 14 (82.4) 17 (81.0) 

% attack free days Mean (SD) 99.31 (1.37) 99.58 (0.95) 99.53 (1.01) 

Overall Treatment Period (52 weeks) 

Age Group: Total (2 to <12 years) 

n 11c 18c 21 

Attack rate reduction from baseline 

(attacks/monthb) Mean (SD) 
1.38 (0.64) 1.83 (1.61) 1.76 (1.49) 

% attack rate reduction from 

baseline Mean (SD) 
97.98 (6.72) 94.43 (15.53) 94.78 (14.61) 

Number of attack-free subjects n (%) 10 (90.9) 13 (72.2) 16 (76.2) 

% attack free days Mean (SD) 99.72 (0.94) 99.53 (0.98) 99.53 (0.98) 
a The actual treatment received during the given study period. 
b Month is defined as 28 days. 
c Seven patients received a dose reduction from q 2wks to q 4wks after attack free for more than 26 weeks. One 

patient received a dose modification from q4wks to q2wks due to recurrent attacks. These patients were counted 

in both regimens. 

 

5.2 Pharmacokinetic Properties 

Pharmacokinetics of TAKHZYRO showed linear dose-exposure response with doses up to 400 

mg and reproducible exposure following subcutaneous administration up to 12 months. 
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The pharmacokinetic properties and exposure (steady state) of TAKHZYRO in adult and 

paediatric (12 to <18 years) HAE patients, following subcutaneous administration of 150 mg 

q4wks, 300 mg q4wks and 300 mg q2wks, are provided in Table 8. The anticipated population 

time to reach steady state concentration was approximately 70 days. Patient body weight was 

identified as an important covariate describing the variability of clearance and volume of 

distribution. 

Table 8. Mean (SD) Pharmacokinetic Parameters of TAKHZYRO Following Subcutaneous 

Administration (HELP Study) 

Pharmacokinetic 

Parameters 

TAKHZYRO 

150 mg 

q4wks 

(N=28) 

300 mg 

q4wks 

(N=29) 

300 mg 

q2wks 

(N=27) 

CL/F 

(L/day) 
0.667 (0.162) 0.742 (0.239) 0.809 (0.370) 

Vc/F 

(L) 
14.1 (2.93) 14.9 (4.45) 16.6 (4.79) 

AUCtau,ss 

(µg*day/mL) 
233 (56.6) 441(137) 408 (138) 

Cmax,ss 

(µg/mL) 
12.0 (3.01) 23.3 (7.94) 34.4 (11.2) 

Cmin,ss 

(µg/mL) 
4.81 (1.40) 8.77 (2.80) 25.4 (9.18) 

tmax 

(day) 
5.17 (1.09) 5.17 (1.12) 4.11 (0.377) 

t1/2 

(day) 
14.9 (2.00) 14.2 (1.89) 15.0 (2.48) 

Note: CL/F: apparent clearance, Vc/F: apparent volume of distribution, AUCtau,ss: area under the curve over the 

dosing interval at steady-state, Cmax,ss: maximum concentration at steady-state, Cmin,ss: minimum concentration at 

steady state, Tmax: time to maximum concentration, t1/2: terminal elimination half-life. 

Special Populations 

Impaired Renal Function 

Renal impairment (estimated GFR: 60 to 89 mL/min/1.73m2 [mild, N=98] and 

30 to 59 mL/min/1.73m2 [moderate, N=9]) had no effect on the clearance or volume of 

distribution of TAKHZYRO. No dose adjustment is required.  

Age, Gender, Race 

No dedicated studies have been conducted to evaluate the PK of lanadelumab in special patient 

populations including gender, pregnant women or the presence of renal impairment. 
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After correcting for body weight, no influence of gender was apparent on the clearance or 

volume of distribution of TAKHZYRO. No dose adjustment is required. 

Paediatric Patients  

Following subcutaneous administration of 150 mg q4wks (2 to <6 years) and 150 mg q2wks (6 

to <12 years), the overall exposure (i.e., Cavg,ss) to lanadelumab was similar compared with adult 

and paediatric (12 to <18 years) patients who received TAKHZYRO 300 mg q2wks (ratio to 

adults ranged from 0.8 to 1.07).  

Based on population pharmacokinetic analysis, the mean AUCtau,ss in adolescents (12-17 years 

of age) was approximately 37% higher relative to the AUCtau,ss in adults following the 300 mg 

q2wks dose regimen, likely due to lower body weight of the adolescent subjects. 

Elderly Patients 

The safety and efficacy of TAKHZYRO were evaluated in a subgroup of subjects (N=11) aged ≥ 

65 years. Results of the subgroup analysis by age were consistent with overall study results.  

 Drug Interactions 

The use of analgesic, antibacterial, antihistamine, anti-inflammatory and anti-rheumatic 

medications had no effect on clearance and volume of distribution of TAKHZYRO. 

For breakthrough HAE attacks, use of rescue medications such as plasma-derived and 

recombinant C1-INH, icatibant or ecallantide had no effects on clearance and volume of 

distribution of TAKHZYRO. 

5.3 Nonclinical Safety Data 

Carcinogenesis, Mutagenesis, Reproductive Toxicology 

Carcinogenesis/Mutagenesis 

Given that lanadelumab is a monoclonal antibody and therefore is not expected to interact 

directly with DNA or other chromosomal material, no genotoxicity evaluation has been 

conducted. 

 

Carcinogenicity has not been evaluated in animals. 
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Reproductive Toxicology 

Pregnancy 

The effects of lanadelumab were evaluated in an enhanced pre-and postnatal developmental 

(ePPND) toxicity study. In the ePPND study in pregnant cynomolgus monkeys administered 

once weekly doses of 10 or 50 mg/kg (highest dose tested), there were no lanadelumab-related 

effects on pregnancy and parturition, embryo-foetal development, as well as survival, growth, 

and/or postnatal development of offspring. Exposures in the ePPND study were approximately 

32-fold greater than that noted at 300 mg q2wks based on Cmax and AUC from the HELP study. 

Lactation 

In an ePPND study in pregnant cynomolgus monkeys, 10 or 50 mg/kg (highest dose tested) of 

lanadelumab was administered once weekly. The study has shown low excretion of lanadelumab 

in milk at approximately 0.2% of the maternal plasma level. 

Fertility 

The effects of lanadelumab on fertility were evaluated in sexually mature cynomolgus monkeys. 

In a 13-week study, once weekly subcutaneous administration had no effects on male or female 

fertility at doses of 10 or 50 mg/kg (highest dose tested). Lanadelumab did not affect semen 

sample weight, total sperm count, density, percent motility, morphology, testicular 

measurements, or menstrual cycle length, organ weights, macroscopic, microscopic, or 

spermatogenesis staging findings. Exposures in sexually mature cynomolgus monkeys in the 

fertility study were approximately 20-and 22-fold greater than that noted at 300 mg q2wks based 

on Cmax and AUC from the HELP study. 

Animal Toxicology and/or Pharmacology 

In single-dose and repeat-dose studies evaluating once weekly subcutaneous injection in both 

rats (up to 28 days) and cynomolgus monkeys (up to 6 months) lanadelumab was well-tolerated 

at doses of up to and including 50 mg/kg (highest dose tested) with no organs of toxicity 

identified. Exposures in cynomolgus monkeys following 6 months of administration were 

approximately 22- and 23-fold greater than that noted at 300 mg q2wks based on Cmax and AUC 

from the HELP study, respectively. 

 

In single-dose and repeat-dose (up to 28 days) studies evaluating once weekly intravenous 

injection, lanadelumab was well-tolerated in cynomolgus monkeys at doses of up to and 

including 50 mg/kg (highest dose tested) with no organs of toxicity identified. 
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6. Pharmaceutical Particulars 

Chemical Structure 

TAKHZYRO (lanadelumab) is a recombinant, fully human, monoclonal antibody (IgG1/ κ-light 

chain) produced in Chinese Hamster Ovary (CHO) cells. Based on the amino acid sequence, the 

molecular weight of the non-glycosylated lanadelumab is 146 kDa. The calculated molecular 

mass of the fully reduced light chain is 23 kDa. The calculated molecular mass of the fully 

reduced and non-glycosylated heavy chain is 49 kDa. 

6.1 List of Excipients 

• Sodium phosphate dibasic, dihydrate 

• Citric acid monohydrate 

• L-histidine 

• Sodium chloride 

• Polysorbate 80 

• Water for injection 

Note: Each ml of solution contains 0.150 mmol (or 3.45 mg) sodium. 

6.2 Incompatibilities 

None. 

6.3 Shelf Life 

Refer to product packaging. 

6.4 Special Precautions for Storage 

For Single-Dose Prefilled Syringe: 

Store in a refrigerator at 2°C to 8°C. 

 

Prefilled syringe removed from refrigeration should be stored below 25°C and used within 

14 days. Do not return TAKHZYRO to refrigerated storage after storage at room temperature. 

 

When one pre-filled syringe from a multi-pack is removed from refrigeration, return the 

remaining pre-filled syringes to the refrigerator until future use when needed. 
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Do not freeze. 

 

Keep the prefilled syringe in the original carton in order to protect prefilled syringe from light. 

6.5 Nature and Contents of Container 

TAKHZYRO is a sterile, preservative-free, colourless to slightly yellow solution, appearing 

either clear or slightly opalescent with a pH of approximately 6.0 and an osmolality of 

approximately 300 mOsm/kg. 

 

TAKHZYRO is available in the following presentations: 

Single-Dose Prefilled Syringe: 

TAKHZYRO is a ready-to-use solution supplied in prefilled syringe (type I glass) with a 

bromobutyl stopper, 27-gauge ½-inch staked needle and rigid needle cap. 

• 150 mg/1 mL solution 

• 300 mg/2 mL solution 

Note: Not all presentations may be marketed. 

6.6 Instructions for Use/Handling 

For Single-Dose Prefilled Syringe: 

TAKHZYRO is provided as a ready-to-use solution in a single-dose prefilled syringe that does 

not require additional reconstitution or dilution for administration. Before use, inspect each 

prefilled syringe of drug for appearance. Do not use any prefilled syringe containing visible 

particles. 

Discard used prefilled syringe and waste material in accordance with local requirements. 
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