
-5.5

-5.0

-4.5

-4.0

-3.5

-3.0

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1–4 5–8 9–12 13–16 17–20 21–24 37–40 49–52 61–64 73–76 85–88 97–100 109–112 121-124 133-136 145-148 157-160 165-168

M
ea

n
 r

ed
u

ct
io

n
 in

 M
M

D

Time (weeks)

Patients who continued on erenumab 140 mg in OLEP

Patients on placebo who initiated erenumab 140 mg in OLEP

Overall population

-12.0

-10.0

-8.0

-6.0

-4.0

-2.0

0.0

4 8 12 16 20 24 36 48 60 72 84 96 108 120 132 144 156 164

M
ea

n
 c

h
an

g
e 

in
 H

IT
-6

 t
o

ta
l s

co
re

s

Time (weeks)

Patients who continued on erenumab 140 mg in OLEP

Patients who initiated erenumab 140 mg in OLEP

Overall population

Funding: The study was funded by Novartis Pharma AG, Basel, Switzerland. Erenumab is co-developed by Novartis and Amgen.
Uwe Reuter  — grants, personal fees and other from Novartis, personal fees and other from Amgen during the conduct of the study; personal fees and other from AbbVie, grants, personal fees and other from 
Allergan, other from Alder, personal fees and other from Eli Lilly, personal fees from Lundbeck, personal fees from Medscape and Perfood, grants, personal fees and other from Novartis, personal fees and 
other from Teva Pharmaceuticals; Peter J Goadsby — personal fees from Aeon Biopharma, personal fees from Alder Biopharmaceuticals, grants and personal fees from Amgen, personal fees from Allergan, 
personal fees from Biohaven Pharmaceuticals Inc., grants from Celgene, personal fees from Clexio, grants and personal fees from Eli Lilly and Company, from Electrocore LLC, personal fees from eNeura Inc, 
personal fees from Epalex, personal fees from GlaxoSmithKline, personal fees from Impel Neuropharma, personal fees from Lundbeck, personal fees from MundiPharma, 
personal fees from Novartis, personal fees from Pfizer, personal fees from Praxis, personal fees from Santara Therapeutics, personal fees from Sanofi, personal fees from 
Satsuma, personal fees from Teva Pharmaceuticals, other from Trigemina Inc, personal fees from WL Gore, personal fees from Dr Reddy's, outside the submitted work. 
In addition, Dr. Goadsby has a patent Magnetic stimulation for headache licensed to eNeura without fee and fees for advice through Gerson Lehrman Group, LEK and 
Guidepoint, and fees for educational materials from Medery, Medlink, PrimeEd, UptoDate, WebMD, and fees for publishing from Oxford University Press, Massachusetts 
Medical Society, and Wolters Kluwer, and for  medicolegal advice in headache; Michel D Ferrari  — no competing interests; Gabriel Paiva da Silva Lima  — employee of 
and holds stocks in Amgen; Subhayan Mondal  — employee of Novartis; Tracy Stites, Shihua Wen, Michal Arkuszewski and Shaloo Pandhi — employees of and 
hold stocks in Novartis; Michel Lanteri-Minet — personal fees and other from Novartis, during the conduct of the study; personal fees from Allergan, personal fees and 
other from Amgen, grants, personal fees and other from Eli Lilly, personal fees from Grunenthal, personal fees from Lundbeck, grants and personal fees from Medtronic, 
grants, personal fees and other from Novartis, personal fees from Pfizer, personal fees from Reckitt Benkiser, personal fees from Sanofi, grants, personal fees and other from 
Teva Pharmaceuticals, personal fees from UPSA, personal fees from Zambon.

DISCLOSURES

International Headache Congress (virtual), Joint Congress of IHS and EHF, 8 – 12 September, 2021

Three-year efficacy and safety of erenumab in participants with episodic 

migraine and 2–4 prior preventive treatment failures: Results from the 

LIBERTY study

Uwe Reuter1,2, Peter J. Goadsby3,4, Michel D. Ferrari5, 

Gabriel Paiva da Silva Lima6, Subhayan Mondal7, Shihua Wen8, Tracy Stites8, 

Michal Arkuszewski9, Michel Lanteri-Minet10,11, Shaloo Pandhi9
1Dept of Neurology, Charité Universitätsmedizin Berlin, Berlin, Germany; 2Universitätsmedizin Greifswald, Germany; 3NIHR-Wellcome Trust,

King’s Clinical Research Facility, King’s College London, London, UK; 4Dept of Neurology, University of California, Los Angeles, California,

USA; 5Dept of Neurology, Leiden University Medical Center, Leiden, the Netherlands; 6Amgen Inc., Thousand Oaks, California, USA;
7Novartis Healthcare Pvt. Ltd., Hyderabad, India; 8Novartis Pharmaceutical Corporation, East Hanover, NJ, USA; 9Novartis Pharma AG,

Basel, Switzerland; 10Pain Dept and FHU InovPain, Université Côte d'Azur, Nice, France; 11INSERM U1107 Migraine and Trigeminal Pain,

Auvergne University, Clermont-Ferrand, France

BACKGROUND
• Erenumab (erenumab-aooe in the United States) is a fully human monoclonal

antibody targeting the canonical calcitonin gene-related peptide receptor1

• Erenumab has been shown to reduce the frequency of monthly migraine days

(MMD) and achieve other clinically meaningful responses in pivotal clinical trials

in patients with episodic migraine (EM)2-4 or chronic migraine5-6

• The results of the double-blind treatment phase (DBTP) of the LIBERTY study

(NCT03096834) demonstrated the efficacy of erenumab 140 mg in patients with

EM for whom 2−4 prior preventive treatments had failed7

• Interim analyses demonstrated that efficacy was maintained throughout the first8

and second9 years of the open-label extension phase (OLEP)

• Here, we present the efficacy and safety of erenumab 140 mg at the completion of

the LIBERTY study (3 years of OLEP and 6 months of post-trial access phase [PTA])

• The LIBERTY 3-year study represents a long-term follow-up of the efficacy and tolerability of erenumab in patients with

difficult-to-treat EM in whom 2–4 prior migraine preventive treatments had failed

• No new safety signals were reported after long-term exposure; the exposure-adjusted rate of overall and most frequently reported

AEs remained low during the open-label extension phase + post-trial access phase

• Efficacy was sustained over the 3 years of the OLEP, and the high retention rate (70.4%) illustrates that erenumab was well

tolerated in these patients, in line with previous studies
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Change from baseline = post-baseline−BL. The BL period is defined as the period between Week-4 visit and the day prior to first dose. The BL value is the prorated number to 28-day 
equivalents during BL period. At each time point, only patients with a value at both BL and that time point are included; BL, baseline; DBTP, double-blind treatment phase; EA, everyday 
activities; m, the total number of patients in the treatment group with observed data at Week 168; MPFID; Migraine Physical Function Impact Diary; N, number of patients included in the 
analysis set; OLEP, open-label extension phase; PI, physical impairment.

METHODS

Study design

• LIBERTY was a multicentre, randomised, double-blind, placebo-controlled,

parallel-group, Phase 3b study conducted across Europe and Australia in

patients with EM for whom 2–4 prior preventive treatments had failed (Figure 1)

• Patients completing the DBTP (N=240) were enrolled into the OLEP and

received once-monthly subcutaneous erenumab 140 mg for up to an additional

3 years. A subset of patients (N=36) then entered PTA phase for up to 6 months

Outcomes

• Achievement of at least 30%, 50%, 75%, and 100% reduction in MMD

compared with DBTP baseline (BL)

• Change from DBTP BL in MMD, headache impact test (HIT-6™) total score,

migraine physical function impact diary (MPFID) Everyday Activities (EA) and

Physical Impairment (PI) scores, and safety

Statistical analysis

• Descriptive statistics were used to summarise continuous endpoints by each

treatment group at each visit; for categorical endpoints, the number and

percentage of patients were used

• Treatment-emergent adverse events (AEs) and serious AEs were monitored

Follow-up phase 16 weeks after the last dose of the study drug. ‡Post-trial access phase was for a subset of patients. 

DBTP, double-blind treatment phase; EM, episodic migraine; n, number of patients; OLEP, open-label extension phase; 

QM, once monthly; SC, subcutaneous.

Figure 1. Study design
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RESULTS
• Overall, 240 (97.6%) of the 246 randomised patients entered the OLEP (118 continuing erenumab,

122 switching from placebo); 169 (70.4%) patients completed the 3-year OLEP; all 36 patients
completed PTA

• Discontinuations were mainly due to lack of efficacy in 30 (12.5%) patients, patient decision in
26 (10.8%), and AEs in 11 (4.6%, single case per AE)

• The baseline demographic characteristics were collected at the start of the DBTP and were generally
well-balanced between treatment groups8

• The proportion of patients who achieved ≥50% reduction in MMD from DBTP baseline increased
through the first year; the improvement was sustained through the end of the 3 years of the OLEP
across all treatment groups (Figure 2)

• The proportion of patients achieving ≥30% and ≥75% reduction from baseline in MMD increased from

DBTP through to Week 168, showing sustained improvement during the 3 years of the OLEP (Figure 3)

− Similarly, the proportion of patients achieving 100% reduction from baseline in MMD were 12.3%,

16.1%, and 13.2% at Week 64, Week 112, and Week 168, respectively

• The mean reduction in MMD from DBTP baseline showed sustained improvement over 3 years across

all treatment groups in the OLEP (Figure 4)

• Mean (SD) change from DBTP baseline at 3-year completion was −6.1 (8.2) for MPFID-EA and −5.1 (7.6)

for MPFID-PI scores (Table 1), showing a similar trend in improvement as the HIT-6 scores

Outcomes

Patients continuing 

erenumab 140 mg,

N=118

Patients switching to 

erenumab 140 mg,

N=122

Overall population entering 

OLEP,

N=240

Change from DBTP BL in m Mean (SD) m Mean (SD) m Mean (SD)

MPFID-PI 77 –5.5 (6.7) 74 –4.6 (8.5) 151 –5.1 (7.6)

MPFID-EA 77 –6.8 (7.0) 74 –5.3 (9.3) 151 –6.1 (8.2)

Table 1. Patient-reported outcomes after 3 years of the OLEP (open-label analysis set)

CONCLUSIONS

RESULTS (Continued)

• During the OLEP and PTA, the most common treatment-emergent AEs were nasopharyngitis, influenza, and back pain

• The incidence of AEs of special interest remained low throughout the trial (Table 2)

Events

OLEP, overall population, N=240

% (rate per 100 patient-years)

Year 1 Year 1+2 Year 1+2+3+PTA

Any AE 80.8% (242.9) 86.3% (198.0) 89.6% (176.2)

Any SAE 6.7% (7.2) 10.4% (6.3) 14.2% (6.0)

AE leading to discontinuation of treatment 1.7% (1.7) 3.8% (2.1) 5.0% (1.9)

Any treatment-related AE 23.8% (30.1) 27.5% (19.8) 30.4% (15.4)

Most frequent AEs and AEs of interest in the OLEP, by preferred term

Nasopharyngitis 30.8% (41.4) 41.3% (33.9) 47.1% (28.8)

Influenza 12.9% (14.6) 16.3% (10.3) 17.1% (7.5)

Back pain 7.5% (8.2) 10.8% (6.6) 13.8% (5.8)

Hypertension 2.9% (3.1) 5.8% (3.4) 9.6% (3.9)

Constipation 2.5% (2.7) 5.4% (3.1) 6.7% (2.7)

Time at risk during OLEP is time from start of OLEP to onset of first event in OLEP or minimum (end of study date, last investigational product dose date+112 days). MedDRA Version 23.1 was used for reporting of AEs. Year 

1+2+3+PTA overall population are cumulative of data from all 3 years of OLEP and post-trial access. AE, adverse event; N, number of patients in analysis set; OLEP, open-label extension phase; PTA, post-trial access; SAE, serious 

adverse event.

Table 2. Summary of treatment-emergent AEs in the OLEP+PTA (safety analysis set)
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• Mean (SD) change in HIT-6 total score from DBTP baseline decreased through year one and the

improvement was then maintained through year 3; HIT-6 score was −9.7 (8.9) at Week 164 (Figure 5)

Figure 5. Change in HIT-6 total score from DBTP baseline until Week 164 of the OLEP

DBTP, double-blind treatment phase; HIT-6 - Headache Impact Test; OLEP, open-label extension phase

Figure 4. Change in MMD from DBTP baseline until Week 168 of the OLEP

DBTP, double-blind treatment phase; MMD, monthly migraine days; OLEP, open-label extension phase
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Figure 2. Proportion of patients with ≥50% reduction in MMD from DBTP baseline

DBTP, double-blind treatment phase; MMD, monthly migraine days; n: the total number of patients in the treatment group with response variable defined in respective visit; OLEP, 

open-label extension phase
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Figure 3. Proportion of patients with ≥30% and ≥75% reduction in MMD from DBTP baseline

DBTP, double-blind treatment phase; MMD, monthly migraine days; OLEP, open-label extension phase
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