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ABSTRACT
Objective To evaluate the effect of erenumab on 
patient- reported, functional outcomes in patients with 
episodic migraine (EM) in whom 2–4 preventives were 
not useful from the Phase 3b LIBERTY study.
Methods As previously reported, 246 patients with 
EM with 2–4 prior failed preventives were randomised 
1:1 to subcutaneous erenumab 140 mg or placebo every 
4 weeks for 12 weeks. This analysis evaluated Migraine 
Physical Function Impact Diary (MPFID), Headache 
Impact Test (HIT-6) and Work Productivity and Activity 
Impairment (WPAI) scores at Week 12. P values were 
nominal without multiplicity adjustment.
Results Erenumab significantly improved MPFID- 
Physical Impairment (PI) and Everyday Activities (EA) 
scores versus placebo (treatment difference (TD) (95% CI) 
MPFID- PI: −3.5 (−5.7 to –1.2) (p=0.003); MPFID- EA: 
−3.9 (−6.1 to –1.7)) (p<0.001) at 12 weeks. Patients on 
erenumab were more likely to have a ≥5- point reduction 
in MPFID score (OR vs placebo (95% CI) MPFID- EA: 2.1 
(1.2 to 3.6); MPFID- PI: 2.5 (1.4 to 4.5)). A similar trend 
was observed for HIT-6 (TD: −3.0; p<0.001); significantly 
higher proportions of patients on erenumab reported 
a ≥5- point reduction (OR (95% CI): 2.4 (1.4 to 4.1)). 
In three out of four WPAI domains, erenumab showed 
improvement versus placebo.
Conclusion At 12 weeks, erenumab was efficacious on 
functional outcomes in patients with EM in whom 2–4 
preventives were not useful.
Trial registration details  ClinicalTrials. gov identifier: 
NCT03096834.

INTRODUCTION
Erenumab is a fully human monoclonal antibody 
that inhibits the canonical calcitonin gene- related 
peptide (CGRP) receptor.1 Clinical studies have 
demonstrated the efficacy and safety of erenumab in 
patients with episodic migraine (EM)2 3 and chronic 
migraine (CM)4 including in those with prior 
preventive migraine treatment failures.5 6 Results 
from the Phase 3b LIBERTY study confirmed that 
erenumab is a potential treatment for the manage-
ment of patients with EM in whom 2–4 preventives 
were not useful.7

An important component of migraine manage-
ment is to evaluate headache- related functional 
impairment reported by patients and measured by 
patient- reported outcomes (PROs).8 The aim of 
this analysis was to evaluate the effect of erenumab 

versus placebo in patients in whom 2–4 preventives 
had not been useful from the Phase 3b LIBERTY 
study on patient- reported, functional outcomes. 
These include outcomes assessing the impact of 
migraine on everyday activities and work produc-
tivity as well as those assessing, physical and func-
tional impairment. An improvement in these areas 
indicates improved quality of life for patients.

METHODS
Standard protocol approvals, registrations and 
patient consents
The LIBERTY study is registered with  Clini-
calTrials. gov (NCT03096834). The final study 
protocol, informed consent form and accompa-
nying materials provided to study patients were 
reviewed and approved by an independent ethics 
committee or relevant institutional review board 
at all participating sites. This study was conducted 
in accordance with International Council for 
Harmonisation Good Clinical Practice guidelines. 
All patients provided written informed consent. All 
centres complied with local regulations.

Study design
This analysis was based on data from the Phase 
3b, 12- week, randomised, double- blind, placebo- 
controlled, multicentre, parallel group LIBERTY 
study conducted from 20 March 2017 until 27 
October 2017, in 16 countries across Europe and 
Australia involving patients with EM in whom 2–4 
preventives were not useful. The study design is 
reported elsewhere.7 Briefly, the study included a 
screening phase (0 to 2 weeks), baseline phase (4 
weeks), double- blind treatment phase (12 weeks), 
an ongoing open- label treatment phase (156 weeks) 
and a safety follow- up phase (12 weeks).

Patients were randomised to receive placebo or 
erenumab 140 mg subcutaneously in a 1:1 ratio, 
once every 4 weeks for 12 weeks. Patients who 
completed the 12- week double- blind treatment 
phase of the LIBERTY study were eligible to partici-
pate in an ongoing open- label treatment phase. The 
results of the extension phase will be reported sepa-
rately. This article reports results from the 12- week 
double- blind treatment phase.

Patients completed PRO questionnaires using an 
electronic diary (eDiary) platform. PRO question-
naires were administered to patients either at home 
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or during visits to the clinic at baseline and during the double- 
blind treatment phase.

Inclusion criteria and previous preventive failures
Patients aged 18 to 65 years, with EM (4 to 14 migraine days 
per month)9 were included in the LIBERTY study.7 Eligible 
patients had (1) failed 2–4 prior preventive treatments: propran-
olol/metoprolol, topiramate, flunarizine, valproate/divalproex, 
amitriptyline, venlafaxine, lisinopril, candesartan or other 
locally approved preventives (cinnarizine in the Czech Republic; 
indoramine in France; nadolol in Spain; oxetorone in France; 
and pizotifen in Austria, the Czech Republic, France, the Nether-
lands, Sweden and the UK); (2) failed or were not suitable for at 
least one of: propranolol/metoprolol, topiramate or flunarizine; 
and (3) failed or were not suitable for valproate/divalproex.

Efficacy failure was defined as no meaningful reduction in 
frequency of migraine attacks after administration of drugs for 
at least 2 to 3 months,10 at generally accepted therapeutic doses 
within the 5 years before screening. Tolerability failure was 
defined as documented discontinuation due to adverse events at 
any previous time. For the purposes of this study, being deemed 
unsuitable for treatment was defined as a patient being consid-
ered to be ineligible for a treatment for medical reasons such 
as contraindications or precautions included in local labels, 
national guidelines or other locally binding documents, or other 
medically relevant reasons as confirmed by the treating physi-
cian. Treatment failure and unsuitability were assessed on the 
basis of the patient’s medical history and medical judgement.7

Outcomes
The primary and secondary efficacy endpoints of the LIBERTY 
study have been reported previously.7

Migraine Physical Function Impact Diary
Additional endpoints including change from baseline in scores 
on the everyday activities (EA) and physical impairment (PI) 
subdomains of the MigrainePhysical Function Impact Diary 
(MPFID), as well as the percentage of patients showing a 
≥5-pointreductionintheMPFID-EAandMPFID-PIareeval-
uated in the current article. The MPFID is a self- administered, 
13- item instrument measuring impact on EA (seven items) and 
PI (five items), with one stand- alone global question providing 
an assessment of overall impact on EA.11 Patients responded to 
items using a 5- point scale, with difficulty items ranging from 
‘without any difficulty’ to ‘unable to do’ and frequency items 
ranging from ‘none of the time’ to ‘all of the time’. These were 
assigned scores from 1 to 5, with 5 representing the greatest 
burden. For each domain, the scores were calculated as the sum 
of the item responses and the sum was rescaled to a 0 to 100 
scale, with higher scores representing higher burden. Patients 
with a reduction of 5 or more points in either of the two domains 
were considered to have shown a clinically meaningful reduction 
(improvement).12 Patients completed the MPFID every day using 
the eDiary, with a recall period of the past 24 hours.

Headache Impact Test
HeadacheImpact Test (HIT-6) is a short- form self- administered 
questionnaire based on the Internet- HIT question pool that 
evaluates how often headaches affect activities or cause distress, 
using the functionally relevant domains.13 Six domains assess 
the frequency of pain severity, headaches limiting daily activity 
(household, work, school and social), wanting to lie down 
when headache is experienced, feeling too tired to work or do 

daily activities because of headache, feeling ‘fed up’ or irritated 
because of headache and headaches limiting ability to concen-
trate or work on daily activities. No recall period is specified for 
the first three items, while the past 4 weeks is used for the last 
three items. HIT-6 scores are categorised into four grades, repre-
senting little or no impact (49 or less), some impact (50 to 55), 
substantial impact (56 to 59) and severe impact (60 to 78) due 
to headache; higher scores suggest negative impact. The thresh-
olds for minimally important intergroup differences are well 
established;−1.5forEM14and−2.3forCM.15 In an individual 
patient, a reduction of 5 points is usually considered clinically 
meaningful with negative change indicating improvement.16

Functional impairment in patients with migraine was measured 
using change in HIT-6 score from baseline to Week 12, and 
percentageofpatientswitha≥5-pointreductionintotalHIT-6
score between baseline and Week 12.

Work Productivity and Activity Index
The Work Productivity and Activity Index (WPAI) (change from 
baseline at Week 12), a commonly used scale that assesses work 
productivity and economic consequences of various disease 
states, was also evaluated. Although a headache- specific version 
exists, few trials have used the WPAI to assess the effects of 
preventive treatment.17

In the WPAI- Headache tool, patients are asked six questions 
about work and activity impairment due to headache, including 
hours worked and hours missed in the last 7 days. WPAI scores 
are based on 1- item (presenteeism, activity impairment), 2- items 
(absenteeism) and multiple items (overall work productivity); a 
score cannot be calculated if there is a missing response to the 
corresponding item. The questionnaire was collected weekly 
and took approximately 10 min to complete at home. Due to the 
design of the questionnaire, patients who were not employed 
or who were employed but with extensive ‘no- work status’ 
were not included in the analysis. Although, clinically mean-
ingful change with respect to the WPAI scores particularly for 
migraine have not been determined, higher WPAI scores indicate 
greater impairment and negative change in the scores indicate an 
improvement in a particular work productivity domain.

Statistical analysis
In the LIBERTY study, the randomised analysis set included all 
randomised patients and was used to summarise patient dispo-
sition, demographics and baseline disease characteristics. The 
full analysis set included all randomised patients who initiated 
the study medication and completed at least one post- baseline 
monthly migraine days (MMD) measurement in the double- blind 
treatment phase. Data from the full analysis set was analysed 
based on preplanned randomised treatment. The full analysis set 
was used to summarise efficacy endpoints. Main analyses were 
done over Weeks 9 to 12.

Demographic variables and other baseline characteristics were 
summarised using descriptive statistics by randomised treatment 
group and overall study population. All continuous endpoints 
(ie, change from baseline) were analysed using a linear longitu-
dinal mixed effects model including treatment group, baseline 
value, stratification factor, scheduled visit and the interaction 
of treatment group with scheduled visit, without any imputa-
tion for missing data. Unstructured covariance matrix struc-
ture was assumed. The dichotomous endpoints derived from 
corresponding continuous endpoints were analysed using the 
stratified Cochran- Mantel- Haenszel test after imputing missing 
data as non- response (as for the primary endpoint). Estimates 
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Table 1 Key baseline and demographic characteristics of the enrolled patients in the LIBERTY study (randomised set)

Characteristics
Erenumab 140 mg
(n=121)

Placebo
(n=125)

Age, years 44.6 (10.5) 44.2 (10.6)

Gender, n (%)
Male
Female

  
24 (19.8)
97 (80.2)

  
22 (17.6)
103 (82.4)

Race, n (%)
White
Non- white

  
112 (92.6)
9 (7.4)

  
115 (92.0)
10 (8.0)

Ethnicity*, n (%)
Hispanic/Latino
Not Hispanic/Latino

  
9 (7.4)
104 (86.0)

  
5 (4.0)
109 (87.2)

Weight, kg 72.8 (14.4) 72.1 (16.2)

BMI, kg/m2 25.0 (4.2) 24.9 (5.1), n=124

Number of previous unsuccessful 
preventive migraine treatments†

    

  <2 1 (0.8) 1 (0.8)

  =2 43 (35.5) 52 (41.6)

  >2 77 (63.6) 72 (57.6)

Previous unsuccessful preventive 
medications (treatment failure) 
with reasons for treatment failure‡, 
n (%)

Treatment failure Lack of efficacy Lack of tolerability Treatment failure Lack of efficacy Lack of tolerability

Amitriptyline 49 (40.5) 31 (25.6) 18 (14.9) 63 (50.4) 45 (36.0) 18 (14.4)

Candesartan 26 (21.5) 20 (16.5) 6 (5.0) 26 (20.8) 21 (16.8) 5 (4.0)

Flunarizine 32 (26.4) 21 (17.4) 11 (9.1) 38 (30.4) 27 (21.6) 11 (8.8)

Lisinopril 2 (1.7) 2 (1.7) 0 0 0 0

Metoprolol 46 (38.0) 31 (25.6) 15 (12.4) 48 (38.4) 33 (26.4) 15 (12.0)

Propranolol 60 (49.6) 39 (32.2) 21 (17.4) 51 (40.8) 28 (22.4) 23 (18.4)

Topiramate 105 (86.8) 49 (40.5) 56 (46.3) 104 (83.2) 50 (40.0) 54 (43.2)

Valproate 43 (35.5) 22 (18.2) 21 (17.4) 25 (20.0) 12 (9.6) 13 (10.4)

Venlafaxine 6 (5.0) 5 (4.1) 1 (0.8) 7 (5.6) 5 (4.0) 2 (1.6)

Others* 9 (7.4) 6 (5.0) 3 (2.5) 13 (10.4) 7 (5.6) 6 (4.8)

MMD 9.2 (2.6) 9.3 (2.7)

  Stratum 1 (low) : 4 to 7 36 (29.8) 38 (30.4)

  Stratum 2 (high) : 8 to 14 85 (70.2) 87 (69.6)

Aura, n (%)
Present
Not present

  
42 (34.7)
79 (65.3)

  
45 (36.0)
80 (64.0)

Patient- reported outcomes of the enrolled patients in the LIBERTY study at baseline (full analysis set)

Characteristics Erenumab 140 mg
(n=119)

Placebo
(n=124)

MPFID- EA 14.2 (8.6) 14.1 (8.8)

MPFID- PI 12.9 (9.2) 13.0 (9.6)

HIT-6 62.4 (4.1), n=118 62.4 (5.1)

WPAI - per cent work time missed due 
to problem

10.3 (16.5), n=87 8.0 (14.9), n=91

WPAI - per cent impairment while 
working due to problem

35.8 (24.1), n=86 36.4 (24.2), n=90

WPAI - per cent overall work 
impairment due to problem

41.7 (23.6), n=86 39.7 (25.5), n=90

WPAI - percent activity impairment due 
to problem

41.6 (23.9), n=118 38.4 (22.9), n=124

Data are mean (SD) or n (%).
*Ethnicity data were missing for 8 patients in the erenumab group and 11 in the placebo group.
†One patient in each group had unsuccessfully used fewer than two preventive treatments.
‡Does not include patients considered unsuitable for treatment.
§Includes cinnarizine, indoramin, nadolol, oxetorone and pizotifen.
BMI, body mass index; HIT-6, Headache Impact Test; MPFID- EA, Migraine Physical Function Impact Diary- Everyday Activities; MPFID- PI, Migraine Physical Function Impact Diary- 
Physical Impairment; N, number of patients included in the analysis set; n, number of patients for which data was available at baseline; WPAI, Work Productivity and Activity 
Impairment.
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(treatment difference or OR) of erenumab compared with 
placebo, with associated 95% CIs and p values were provided.

No multiplicity adjustment was performed in this study. In 
addition, given that the subgroup analysis and the analyses of 
the PROs discussed in this manuscript were run as exploratory 
analysis in the study, all statistical significances claimed in this 
manuscript where p values are <0.05 were considered nominal 
without further specification. Statistical analysis of all data was 
performed using SAS statistical software V.9 (SAS Institute, Cary, 
North Carolina, USA).

Classification of evidence
The study provides Class I evidence that for patients with EM 
who have failed 2–4 prior preventive treatments, erenumab 
showed favourable treatment effects on PRO scales and was 
more efficacious than placebo irrespective of age, gender, MMD 
and number of prior preventive treatment failures.

Data availability
The data for the analyses described in this report are available by 
request from the author investigators or Novartis and/or Amgen, 
the companies sponsoring the clinical development of erenumab 
for the treatment of migraine.

RESULTS
Patient disposition, baseline characteristics and primary 
results
In the LIBERTY study, a total of 246 patients were randomised 
to receive placebo (n=125) or erenumab 140 mg (n=121). Of 
these, 240 (97.6%) completed the double- blind treatment phase. 
The treatment groups were generally well balanced in terms of 
baseline demographic and disease characteristics (table 1).

Table 1 also details the PROs of patients at baseline. At Week 
12, 36 (30.0%)patients in the erenumab grouphad a≥50%

Table 2 Proportion of patients with a ≥5- point reduction from baseline in MPFID- PI and MPFID- EA score (full analysis set)

Week 4 Week 8 Week 12

Erenumab 
140 mg 
(n=119)

Placebo
(n=124) OR (95% CI),

P value

Erenumab 
140 mg 
(n=119)

Placebo
(n=124) OR (95% CI),

P value

Erenumab 
140 mg 
(n=119)

Placebo
(n=124) OR (95% CI),

P valuen/N (%) n/N (%) n/N (%)

MPFID- PI

36/119
(30.3)

15/124 (12.1) 3.3 (1.6 to 6.4),<0.001* 39/119 (32.8) 14/124 (11.3) 3.8 (2.0 to 
7.6),<0.001*

45/119 (37.8) 24/123 (19.5) 2.5 (1.4 to 4.5), 0.002*

MPFID- EA

42/119
(35.3)

21/124 (16.9) 2.7 (1.5 to 5.0), 0.001* 51/119 (42.9) 26/124 (21.0) 2.8 (1.6 to 
5.0),<0.001*

49/119 (41.2) 31/123 (25.2) 2.1 (1.2 to 3.6), 0.010*

Statistical analysis used a Cochran- Mantel- Haenszel test adjusted for stratification factor (4 to 7 vs 8 to 14 migraine days at baseline) after missing data were imputed as non- 
response. *Indicates statistical significance (two- sided) at a 0.05 alpha level.
MPFID- EA, Migraine Physical Function Impact Diary- Everyday Activities; MPFID- PI, Migraine Physical Function Impact Diary- Physical Impairment; N, number of patients included 
in the analysis set; ;n, number of patients who responded.

Figure 1 Mean change from baseline in HIT-6. Adjusted mean change (SE) reported. HIT-6,Headache Impact Test; TD, treatment difference.
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reduction from baseline in mean MMD, compared with 17 
(14.0%) in the placebo group (OR (95% CI): 2.7 (1.4 to 5.2); 
p=0.002). All secondary endpoints were met. The tolerability 
and safety profiles of erenumab and placebo were similar.7

PATIENT-REPORTED OUTCOMES
Migraine Physical Function Impact Diary
Patients treated with erenumab showed significantly better 
MPFID- PI and -EA scores compared with those treated with 
placebo. The mean change (SD) from baseline at Week 12 in 
MPFID-PIwas−1.9 (0.8) for the erenumab group and+1.6
(0.8) for the placebo group, with a difference between treatments 
of−3.5(–5.7to–1.2;p=0.003).Thecorrespondingvaluesfor
theMPFID-EAdomainwere−3.4(0.8)fortheerenumabgroup
and+0.6(0.8)fortheplacebogroup,withadifferencebetween
treatmentsof−3.9(–6.1to–1.7;p<0.001).

The change from baseline in PI and the impact of erenumab 
on EA as measured by the MPFID were both significant at all 
time points (ie, at Weeks 4, 8 and 12) with a mean reduction in 
both scores in the erenumab 140 mg treatment group compared 
with a mean increase in both scores in the placebo group at Week 
12.7

AtWeek12,theproportionofpatientswitha≥5-pointreduc-
tion from baseline in MPFID- EA (OR (95% CI): 2.1 (1.2 to 3.6)) 

and MPFID- PI score (OR (95% CI): 2.5 (1.4 to 4.5)) were higher 
with erenumab compared with placebo (table 2).

Headache Impact Test
There was a significantly greater mean reduction in the change 
in the daily impact of headache as measured by the HIT-6, from 
baseline to Week 12 and at each of the earlier visits (Weeks 4 
and 8) evident from Week 4 (first time- point of assessment) for 
erenumab 140 mg compared with placebo (figure 1).

At Week 12, 55 of 119 (46.2%) patients in the erenumab 
grouphada≥5pointreductioninHIT-6totalscorefrombase-
line which was nearly twofold higher compared with 33 of 124 
(26.6%) patients in the placebo group (OR (95% CI): 2.4 (1.4 to 
4.1); p=0.002; table 3).

A significantly greater proportion of patients in the erenumab 
groupthanintheplacebogroupalsohada≥5-pointreduction
in HIT-6 total score from baseline at Weeks 0 to 4 and Weeks 5 
to 8 (table 3).

Work Productivity and Activity Impairment
Patients who were not working were excluded from the analysis 
of WPAI. There were favourable trends in patients treated with 
erenumab (n=119) versus placebo (n=124) among all param-
eters measured by the WPAI at each time point of assessment. 

Table 3 Proportion of patients with a ≥5- point reduction from baseline in HIT-6 total score (full analysis set)

Week 4 Week 8 Week 12

Erenumab 
140 mg 
(n=119)

Placebo
(n=124) OR (95% CI),

P value

Erenumab 
140 mg 
(n=119)

Placebo
(n=124) OR (95% CI),

P value

Erenumab 
140 mg 
(n=119)

Placebo
(n=124) OR (95% CI),

P valuen/N (%) n/N (%) n/N (%)

45/119 (37.8) 31/124 (25.0) 1.8 (1.1 to 3.1) 0.032* 56/119 (47.1) 30/124 (24.2) 2.8 (1.6 to 
4.8)<0.001*

55/119 (46.2) 33/124 (26.6) 2.4 (1.4 to 4.1) 0.002*

Statistical analysis used a Cochran- Mantel- Haenszel test adjusted for stratification factor (4 to 7 vs 8 to 14 migraine days at baseline) after missing data were imputed as non- 
response. *Indicates statistical significance (two- sided) at a 0.05 alpha level.
HIT-6, Headache Impact Test; N, number of patients included in the analysis set; ;n, number of patients who responded.

Figure 2 Change from baseline in WPAI scores and subscores at Week 12. Adjusted mean reported. A negative change in WPAI score indicates an 
improvement in the work productivity domain. TD, treatment difference; WPAI, Work Productivity and Activity Impairment.
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There were significant improvements in three out of four 
parameters for patients on erenumab at Week 12, compared 
with placebo (p<0.05). Improvements were seen in the per cent 
impairment while working due to problem, per cent overall 
work impairment due to problem and per cent activity impair-
ment due to a problem (figure 2).

DISCUSSION
The phase 3b LIBERTY study assessed the efficacy and safety 
of a CGRP- directed therapy in a population with a high unmet 
need, in whom 2–4 preventives had not been useful.7 The PRO 
data reported here examined the short- term effects of erenumab 
on functioning and work productivity in patients with EM who 
failed prior preventive treatments. Significant differences in 
change from baseline in HIT-6 and MPFID- EA and MPFID- PI 
scores, favoured erenumab- treated patients versus placebo. 
Improvement was observed in patients treated with erenumab 
versus placebo in a majority of the parameters measured by the 
WPAI at each assessment time point (Weeks 4, 8 and 12). These 
findings confirm that the efficacy observed in traditional param-
eters such as MMD, migraine- specific medication treatment days 
and response rates translate into functional improvement. Of 
note, this improvement was observed in different domains and 
aspects, such as overall impact (HIT-6), PI and EA (MPFID) and 
work- related disability (WPAI). All of these instruments assess 
different and complementary aspects that are highly relevant for 
patients and provide complementary information in the evalua-
tion of erenumab as a migraine preventive treatment.

The societal burden of migraine is increasing, especially with 
increasing indirect costs relating to reduced work productivity 
and absenteeism.18 Impaired functioning and disability among 
patients with migraine is high, indicating a high unmet medical 
need for agents that achieve treatment goals and at the same 
time improve quality of life.19 With an ongoing research on 
newer preventive migraine treatments, it is extremely important 
to achieve treatment goals with a constant urge to improve 
patient functioning. Post hoc analysis on data from a Phase 2b 
study that evaluated subcutaneous galcanezumab 120 mg every 
28 days versus placebo was associated with significant patient- 
reported improvements in functioning as measured by Migraine- 
Specific Quality of Life Questionnaire.20 However, the HIT-6 
scores were not associated with significant functional improve-
ment following 12 weeks of galcanezumab treatment. Another 
global, 6- month, Phase 3 study evaluated subcutaneous galca-
nezumab 120 mg, galcanezumab 240 mg and placebo.21 Treat-
ment with galcanezumab was associated with reduced functional 
impairment as measured in the Migraine- Specific Quality of 
Life Questionnaire Role Function- Restrictive, improvement in 
patients’ global impression of severity of their disease assessed by 
Patients Global Impression of Severity rating and improvement 
in the total Migraine Disability Assessment scores compared 
with placebo.21 However, as patient inclusion and exclusion 
criteria differed between the different studies, the outcomes 
cannot be compared directly. A recent review article studied 
calcitonin gene related peptide monoclonal antibodies (CGRP- 
mABs) efficacy on improving the quality of life and decreasing 
disability and impact of migraine measured using patient- related 
outcomes, on patients who participated in clinical trials with 
erenumab, fremanezumab, galcanezumab and eptinezumab.22 
Evidence suggested that CGRP- mABs had an impact on the 
disability, workplace productivity and quality of life, all of which 
will translate into changes in the real world of migraine patients 

who are treated with CGRP- mABs.22 The results of our study are 
in line with the observations of CGRP- mABs.

Study limitations
The study was limited to patients with EM and therefore, the 
results should not be generalised to include those with CM, even 
though the number of MMD are within the range for the CM 
definition. The short duration of the study limits the correlation 
of long- term treatment with erenumab with patient functioning, 
though an ongoing, 3- year open- label extension will provide 
additional information. For the analysis of WPAI, the sample 
size for this endpoint was lower due to some patients not being 
in work (and therefore being excluded from the WPAI analysis). 
This low sample size could be a possible reason for a statistically 
significant difference between erenumab and placebo not being 
observed for all WPAI subscores.

CONCLUSION
In these analyses of the Phase 3b LIBERTY study, patients 
receiving erenumab 140 mg showed significantly higher levels 
of improvement of migraine- related functional and physical 
impairment, improved work productivity, improvement in 
everyday activities and patients’ lives, compared with those 
taking placebo. These findings, obtained via the use of PROs—
the MPFID- EA and PI, HIT-6, and WPAI questionnaires—cor-
roborate the efficacy observed with erenumab in LIBERTY on 
traditional measures of treatment efficacy (such as number of 
migraine days).

Efficacy on PROs appeared to be of rapid onset, with differ-
ences versus placebo observed at all time points of assessment. 
These benefits were sustained throughout the 12- week double- 
blind treatment phase.

The findings of these analyses add to previous erenumab effi-
cacy and safety data obtained from the LIBERTY study. They 
show that erenumab exerts a positive effect on patient func-
tioning and work productivity, as assessed by PRO measures 
among patients with EM in whom 2–4 preventives had not been 
useful.

Correction notice This article has been corrected since it first published. The 
provenance and peer review statement has been included.
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