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Abstract

Background: PROMISE-1 and PROMISE-2 evaluated the preventive efficacy, tolerability, and safety of eptinezumab,
a calcitonin gene-related peptide-targeted monoclonal antibody, in adults with episodic (EM) and chronic migraine
(CM), finding significant reductions in migraine frequency. This post hoc analysis compared patient-reported
outcomes (PROs), health-related quality of life (HRQol) and acute medication use in patients with a = 75% migraine
responder rate (MRR) after treatment with eptinezumab to patients with a = 50— < 75% MRR.

Methods: PROMISE-1 and PROMISE-2 were phase 3, randomized, double-blind, placebo-controlled studies. This
analysis included patients from both studies treated with eptinezumab 100 mg or 300 mg who experienced 2 75%
and 2 50-< 75% MRR over Weeks 1-12 (wks1-12). In both studies, HRQoL was measured by the 36-item Short-Form
Health Survey (SF-36) and acute medication usage. PROMISE-2 also included the 6-item Headache Impact Test (HIT-
6), patient-identified most bothersome symptom (PI-MBS), and Patient Global Impression of Change (PGIC).

Results: In PROMISE-1, a total of 115/443 (26.0%; 100 mg, n =49, 300 mg, n = 66) and 120/443 (27.0%; 100 mg, n =
61, 300 mg, n=59) eptinezumab-treated patients achieved = 75% and 2 50-< 75% MRR over wks1-12, respectively.
In PROMISE-2, a total of 211/706 (30.0%; 100 mg, n =95; 300 mg, n=116) and 209/706 (29.6%; 100 mg, n= 110, 300
mg, h =99) eptinezumab-treated patients achieved = 75% and 2 50-< 75% MRR over wks1-12, respectively. EM and
CM patients with 2 75% and = 50-< 75% MRR over wks1-12 showed reduced use of acute headache medication
and increased HRQoL to normative levels across SF-36 domains of bodily pain, social functioning, and physical
functioning. In CM patients with = 75% and = 50-< 75% MRR over wks1-12, the mean change in HIT-6 total score
with eptinezumab (pooled) was — 11.7 and — 7.6, respectively. “Very much” or “much” improvement responses were
reported in 41.8% and 16.5% on PI-MBS and 36.2% and 20.0% on PGIC in 2 75% and = 50—< 75% MRR, respectively.
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Conclusion: Eptinezumab treatment induced a 2 75% MRR over wks1-12 in the majority of patients. This patient
subgroup reported substantial improvements in PROs associated with headache-related life impact and HRQol, and
reductions in acute headache medication use, which were more marked than those in the 2 50-< 75% responders.
This study supports the clinical meaningfulness of 2 75% MRR for patients with either EM or CM.

Trial registration: ClinicalTrials.gov identifiers: NCT02559895 (PROMISE-1), NCT02974153 (PROMISE-2).

Keywords: Eptinezumab, Responder analysis, CGRP monoclonal antibody

Background

Eptinezumab is a monoclonal antibody against calcitonin
gene-related peptide (CGRP) indicated for the preventive
treatment of migraine in adults [1]. As a humanized im-
munoglobulin G1 (IgG1) antibody, eptinezumab rapidly
and durably binds CGRP, thus providing sustained
blockade of this key neuropeptide’s interaction with its
receptor [2—4]. In the pivotal phase 3 PROMISE-1 and
PROMISE-2 studies, eptinezumab 100 mg and 300 mg
demonstrated rapid and sustained reductions in mi-
graine frequency [5-8]. In both studies and at both dose
levels, statistically significant reductions in mean
monthly migraine days (MMDs) over Weeks 1-12,
the primary efficacy endpoint, were achieved [5, 6].
Migraine preventive effects were observed early (>
50% reduction in migraine prevalence on the day fol-
lowing the initial dose versus the average in the
screening period) and were sustained for the duration
of the studies (PROMISE-1, 48 weeks; PROMISE-2,
24 weeks) [7, 8]. Benefits beyond reductions in mi-
graine frequency were reported, including reductions
in acute headache medication use and patient-
reported improvements in functioning.

Two key secondary endpoints in both PROMISE stud-
ies were the percentage of patients achieving a > 75% mi-
graine responder rate (MRR) (i.e., reduction in MMDs)
over Weeks 1-4 and Weeks 1-12 and a 50% MRR over
Weeks 1-12. The proportion of patients who received
eptinezumab 100 mg or 300 mg achieving >75% MRR at
Week 12 was similar in both studies— ~26% in
PROMISE-1 and ~ 30% in PROMISE-2—and was greater
than that observed in the placebo groups (~ 16% in both
studies). Similarly, the proportion of patients receiving
either dosing scheme achieving a 50% response was ~
53% (~16% difference from placebo) in PROMISE-1
and ~60% in PROMISE-2 (~20% difference from pla-
cebo). Whereas the clinical relevance of >75% MRR re-
mains incompletely understood, it has been suggested
previously that this threshold represents a “tipping
point” in migraine prevention, with patients achieving >
75% MRR in an eptinezumab study experiencing much
greater improvements in patient-reported outcome mea-
sures than did patients with lower thresholds of response
[9]. The objective of the present post hoc analysis of data
from the two PROMISE studies was to measure the

impact of the eptinezumab-induced >75% MRR on
patient-reported outcomes including health-related qual-
ity of life (HRQoL) in PROMISE-1 and PROMISE-2 and
compare it to the impact reported in patients experien-
cing a > 50-< 75% MRR.

Methods

Data sources

The  detailed  methodology = for =~ PROMISE-1
(NCT02559895) [5] and PROMISE-2 (NCT02974153)
[6] was published previously. Briefly, these studies were
pivotal phase 3, parallel-group, randomized, double-
blind, placebo-controlled trials that evaluated the pre-
ventive efficacy, tolerability, and safety of eptinezumab
in adults with migraine. In both studies, patients re-
ceived eptinezumab or placebo, administered intraven-
ously (IV) over 30min to 1h every 12weeks. In
PROMISE-1, eptinezumab doses used were 30 mg, 100
mg, and 300 mg, while in PROMISE-2, eptinezumab
doses used were 100 mg and 300 mg. For the purposes
of this analysis, only patients receiving the approved 100
mg or 300mg doses of eptinezumab were included;
therefore, any “eptinezumab pooled” groups included
those two dose levels. Response to the two doses was
not significantly different in either study. Patients in
PROMISE-1 received up to 4 doses of study medication
and patients in PROMISE-2 received up to 2 doses.
PROMISE-1 enrolled patients with episodic migraine
(EM), and PROMISE-2 enrolled patients with chronic
migraine (CM), with diagnostic assessment completed
during the screening visit. A daily electronic diary (eDi-
ary) was used throughout the 28-day screening period to
confirm diagnosis and acute medication use at baseline.
Patients who reported migraine or headache frequency
outside the study inclusion criteria were considered
protocol deviations but included in the analysis.

Outcomes and assessment

A daily eDiary was used throughout each study to obtain
a daily report (irrespective of headache occurrence), and
to capture the incidence and characteristics of headache
and migraine events, as well as use of acute headache
medication. Headache data were entered into the eDiary
as they occurred and, after the resolution of a headache,
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the patient answered questions about the headache that
allowed it to be classified as a migraine or non-migraine
headache. For both studies, the primary outcome meas-
ure was the reduction in MMDs over the first 12 weeks
of the study; secondary outcome measures included the
percentage of patients achieving > 75% MRR over Weeks
1-4 and Weeks 1-12 and = 50% MRR over Weeks 1-12.
These reductions in MMDs were calculated as the differ-
ence between the number of migraine days recorded in
the eDiary during the baseline period and the average
monthly number of migraine days recorded over the
treatment interval. A similar method of analysis was
used to calculate monthly headache days (MHDs). Days
of acute headache medication use—defined as days with
any combination analgesic, simple analgesic, or triptan
use—were measured during the baseline period, and the
mean change over Weeks 1-12 was calculated.

Both PROMISE-1 and PROMISE-2 also captured
HRQoL as measured by the 36-item Short-Form Health
Survey (SF-36; v2.0) [10, 11] at scheduled visits. The SF-
36 measures HRQoL over the preceding 4 weeks in 8
key domains (vitality, physical functioning, bodily pain,
general health perceptions, physical role functioning,
emotional role functioning, social functioning, and men-
tal health), which are also combined into mental compo-
nent summary and physical component summary scores.
Norm-based scores below 50 represent health status that
is below the nationally derived mean of the US popula-
tion. Of interest are the bodily pain, social functioning,
and physical role functioning (role-physical) domains, as
these were the most impacted domains at baseline in the
full study populations [6, 7, 12].

Patients in PROMISE-2 also completed the following
patient-reported outcome measures during visits: 6-Item
Headache Impact Test (HIT-6) [13, 14], patient-
identified most bothersome symptom (PI-MBS), and Pa-
tient Global Impression of Change (PGIC) [15]. The
HIT-6 was administered at screening, Day 0, and each
study visit through Week 32. Scores of =60 denote se-
vere headache-related life impact, 56-59 indicate sub-
stantial headache-related life impact, 50-55 represent
some headache-related life impact, and <49 demonstrate
little or no headache-related life impact. PI-MBS was
identified at screening, where patients described the
most bothersome symptom they associated with their
chronic migraine; from this information, the investigator
categorized the symptom as well as noted the verbatim
symptom on the assessment form at each visit. At
Weeks 4, 8, 12, 16, 20, 24, and 32, patients were asked
to rate the overall change in that symptom since study
initiation, using a 7-item Likert-type scale ranging from
“very much improved” to “very much worse”. Patients
completed the PGIC during the same scheduled visits as
PI-MBS (excluding baseline), using an identical rating
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scale. The PGIC involves a single question about the pa-
tient’s impression of the overall change in their disease
status since the start of the study and encompasses mul-
tiple domains of health including activity limitations,
symptoms, emotions, and overall quality of life.

Statistical analysis

This post hoc analysis included data from patients
treated with eptinezumab 100 mg or 300 mg who were
>75% or>50 —<75% migraine responders over Weeks
1-12, meaning that they experienced a > 75% or =50 —<
75% mean reduction from baseline in their MMD fre-
quency over this period. Patients were analyzed within
the treatment group to which they were randomly
assigned.

For migraine endpoints based upon the eDiary (e.g.,
migraine days, headache days, etc.), missing data were
imputed depending on patient compliance with the eDi-
ary. If the eDiary was completed for >21 days in a 28-day
study month, the observed frequency was normalized to
28 days. If the diary was completed for < 21 days, the re-
sults were a weighted function of the observed data for
the current interval and the results for the previous
interval, with the weight being proportional to the num-
ber of completed eDiary days. For acute headache medi-
cation use, if the eDiary was completed for > 14 days in
a 28-day study month, the observed frequency was nor-
malized to 28 days; if the eDiary was completed for < 14
days, missing data were not imputed.

Descriptive statistics (including mean, standard devi-
ation, and percentage) were used to report data; as this
was a post hoc analysis, no formal tests for statistical sig-
nificance were conducted. Analyses were performed
using SAS software version 9.4 (SAS Institute, Inc., Cary,
NC, USA).

Results

Patients

In PROMISE-1, a total of 115/443 (26.0%) eptinezumab-
treated patients achieved >75% MRR over Weeks 1-12
(100 mg, n=49; 300 mg, n=66), and a total of 120/443
(27.1%) eptinezumab-treated patients achieved >50-<
75% MRR (100mg, #n=61; 300mg, n=59). In
PROMISE-2, a total of 211/706 (30.0%) eptinezumab-
treated patients achieved >75% MRR over Weeks 1-12
(100 mg, n =95; 300 mg, n=116), and a total of 209/706
(29.6%) eptinezumab-treated patients achieved >50-<
75% MRR (100 mg, n=110; 300mg, #=99). Demo-
graphic and baseline clinical characteristics of
eptinezumab-treated patients with a>75% or a>50-<
75% MRR are presented in Table 1. In general, the dose
groups were well matched with regard to baseline char-
acteristics in each study. The mean age of all patients in
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Table 1 Baseline demographics and characteristics of eptinezumab-treated = 50-< 75% and 2 75% migraine responders

Eptinezumab 100 mg

Eptinezumab 300 mg Eptinezumab Pooled

PROMISE-1 (EM) >50-<75% >75% >50-<75% >75% >50-<75% >75%
N =61 N =49 N =59 N =66 N =120 N=115

Mean age, years (SD) 40.5 (10.09) 39.1 (12.18) 40.1 (13.03) 40.1 (11.21) 403 (11.58) 39.7 (11.59)
Sex, n (%)

Female 47 (77.0%) 39 (79.6%) 52 (88.1%) 57 (86.4%) 99 (82.5%) 96 (83.5%)

Male 14 (23.0%) 10 (20.4%) 7 (11.9%) 9 (13.6%) 21 (17.5%) 19 (16.5%)
Race, n (%)

White 53 (86.9%) 43 (87.8%) 52 (88.1%) 58 (87.9%) 105 (87.5%) 101 (87.8%)

Black or African American 6 (9.8%) 2 (4.1%) 5 (8.5%) 7 (10.6%) 1 (9.2%) 9 (7.8%)

Other 2 (33%) 4 (8.2%) 2 (34%) 1(1.5%) 4 (3.3%) 5 (4.3%)
Mean (SD) BMI, kg/m2 29.5 (6.56) 28.0 (7.48) 274 (6.59) 29.8 (7.28) 284 (6.63) 29.0 (7.39)
Mean (SD) age at diagnosis, years 234 (11.50) 19.9 (9.24) 22.7 (10.28) 21.0 (9.39) 23.1 (10.88) 20.5 (9.30)
Mean (SD) duration of migraine diagnosis, years 170 (12.16) 19.3 (10.99) 174 (13.10) 19.0 (11.22) 17.2 (12.58) 19.1 (11.07)
Mean (SD) baseline migraine days 83 (2.66) 8.8 (2.85) 9.0 (2.79) 8.5 (2.86) 8.7 (2.73) 8.6 (2.84)
Mean (SD) baseline headache days 92 (2.77) 10.0 (2.65) 10.0 (2.74) 104 (3.32) 96 (2.77) 10.3 (3.05)
PROMISE-2 (CM) >50-<75% >75% >50-<75% >75% >50-<75% >75%

N=110 N =95 N =99 N=116 N =209 N =211

Mean age, years (SD) 383 (11.37) 439 (11.18) 42.1 (10.95) 41.1 (10.06) 40.1 (11.31) 42.3 (10.64)
Sex, n (%)

Female 98 (89.1%) 80 (84.2%) 92 (92.9%) 102 (87.9%) 190 (90.9%) 182 (86.3%)

Male 383 (11.37) 5 (15.8%) 7 (7.1%) 14 (12.1%) 19 (9.1%) 29 (13.7%)
Race, n (%)

White 106 (96.4%) 90 (94.7%) 91 (91.9%) 108 (93.1%) 197 (94.3%) 198 (93.8%)

Black or African American 4 (3.6%) 5 (5.3%) 6 (6.1%) 6 (5.2%) 10 (4.8%) 1 (5.2%)

Other 0 0 2 (2.0%) 2 (1.7%) 2 (1.0%) 2 (0.9%)
Mean (SD) BMI, kg/m2 254 (477) 26.3 (4.11) 259 (4.25) 26.5 (4.87) 256 (4.53) 264 (4.53)
Mean (SD) age at diagnosis, years 20.7 (9.39) 24.1 (10.13) 22,0 (9.52) 23.0 (943) 21.3 (946) 23.5(9.74)
Mean (SD) duration of migraine diagnosis, years 17.7 (11.02) 1243) 20.1 (12.71) 18.1 (11.25) 8(11.88) 18.8 (11.80)
Mean (SD) duration of chronic migraine, years 104 (11.19) 12.30) 13.2 (12.38) 108 (11.01) 7 (11.82) 106 (11.58)
Mean (SD) baseline migraine days 16.1 (4.43) 7 (4.18) 15.5 (4.64) 150 (442) 8 (4.53) 15.3 (4.32)
Mean (SD) baseline headache days 202 (3.01) 19.6 (2.54) 19.8 (3.09) 200 (3.11) 20.0 (3.05) 19.8 (2.86)
Medication-overuse headache diagnosis, n (%) 46 (41.8%) 38 (40.0%) 47 (47.5%) 44 (37.9%) 93 (44.5%) 82 (38.9%)

A >50-<75% migraine responder was defined as a patient who achieved a > 50-< 75% reduction in mean monthly migraine days over Weeks 1-12. A>75%
migraine responder was defined as a patient who achieved a > 75% reduction in mean monthly migraine days over Weeks 1-12. BMI, body mass index; CM,

chronic migraine; EM, episodic migraine; SD, standard deviation

this analysis was ~ 40 years, with the majority being fe-
male (567/655; 86.6%) and white (601/655; 91.8%).

Maintenance and consistency of >75% and > 50-< 75%
migraine response

In PROMISE-1, >70% of eptinezumab-treated patients
with >75% MRR over Weeks 1-12 maintained that re-
sponse in the 12 weeks after the second, third, and/or
fourth infusions; for those with >50-<75% MRR over
Weeks 1-12, ~ 20-43% of eptinezumab-treated patients
maintained that response and ~ 38—-59% exceeded or im-
proved to >75% MRR. In PROMISE-2, >80% of

eptinezumab-treated patients maintained >75% MRR in
the 12 weeks after the second infusion. In addition, ~
36—38% of eptinezumab patients with > 50-<75% MRR
over Weeks 1-12 maintained that response and ~ 37—
42% exceeded or improved to a >75% MRR (Fig. 1).

For patients with >75% MRR over Weeks 1-12, most
(312/326 [95.7%]) experienced >75% MRR for >2 of the
3 study months (i.e, 4-week intervals) (Fig. 2; Add-
itional file 1) and nearly 60% (195/326 [59.8%]) main-
taining a 275% MRR for all 3 study months of the first
infusion interval (i.e., Weeks 1-12). For patients with >
50-<75% MRR over Weeks 1-12, 47.1% (155/329)
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Fig. 1 Maintenance of treatment response in Weeks 13-24 based on the migraine response rate in Weeks 1-12 in PROMISE-1 and PROMISE-2
(pooled): (A) Percentage of eptinezumab-treated patients maintaining = 75% or 2 50-< 75% migraine response during the first infusion (Weeks
1-12) and (B) Percentage of eptinezumab-treated patients maintaining = 50-< 75% migraine response maintaining response in Weeks 13-24

PROMISE-2

maintaining a =50-<75% MRR for at least 2 of the 3
study months, and 20.7% [68/329]) of patients with >
50-<75% MRR over Weeks 1-12 maintaining a > 50-<
75% MRR less than 1 month out of the 3 study months.

Changes in MMDs for eptinezumab-treated >75% and >
50-< 75% migraine responders

In each study, baseline migraine frequency (MMDs) was
similar across treatment groups, averaging 8.6days in
PROMISE-1 and 153 days in PROMISE-2 for >75% mi-
graine responders, and 8.7 days in PROMISE-1 and 15.8 days
in PROMISE-2 for >50-<75% migraine responders (Table
1).
Whereas most (85.2% [98/115]) eptinezumab-treated
>75% migraine responders in PROMISE-1 experienced
6—20 MMDs at baseline, none experienced >4 MMDs
over the 12 weeks following the initial dose and 8.7%
(10/115) experienced no MMDs during Weeks 1-12.

The mean (standard deviation) migraine frequency over
Weeks 1-12 was 1.2 (0.84) MMDs. Most (86.7% [104/
120]) eptinezumab-treated >50-<75% migraine re-
sponders in PROMISE-1 also experienced 6-20 MMDs
at baseline, 75.8% (91/120) experienced 1-4 MMDs and
24.2% (29/120) experienced >4 MMDs during Weeks
1-12. The mean (standard deviation) migraine frequency
over Weeks 1-12 was 3.3 (1.26) MMDs.

Most (86.3% [182/211]) eptinezumab-treated >75%
migraine responders in PROMISE-2 experienced 9-20
MMDs, and 10.0% (21/211) experienced =21 MMDs at
baseline; 95.2% (201/211) experienced 4 or fewer MMDs
over the 12 weeks following the initial dose. Most (82.9%
[175/211]) experienced only 1-4 and 12.3% (26/211) ex-
perienced no MMDs during this period. The mean
(standard deviation) migraine frequency over Weeks 1—
12 was 1.7 (1.32) MMDs. Most (80.4% [168/209])
eptinezumab-treated >50-<75% migraine responders
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experienced 9-20 MMDs, 16.3% (34/209) experienced
>21 MMDs, and 3.3% (7/209) experienced 6—-8 MMDs
at baseline. Over the 12 weeks following the initial dose,
most (79.9% [167/120) patients experienced >4 MMD,
and 20.1% (42/209) experienced 2—4 MMD. The mean
(standard deviation) migraine frequency over Weeks 1—
12 was 6.1 (2.11) MMDs.

Changes in MHDs for eptinezumab-treated >75% and
>50-<75% migraine responders

In each study, baseline headache frequency (MHDs) was
similar across treatment groups, averaging 10.3 days in
PROMISE-1 and 19.8days in PROMISE-2 in
eptinezumab-treated patients with >75% MRR, and 9.6
days in PROMISE-1 and 20.0 days in PROMISE-2 in
eptinezumab-treated patients with =50-<75% MRR
(Table 1).

Most (60.0% [69/115]) =75% migraine responders in
PROMISE-1 experienced 9-14 MHDs at baseline; 5.2%
(6/115) experienced <5 MHDs, 25.2% (29/115) experi-
enced 6-8 MHDs, 8.7% (10/115) experienced 15-20
MHDs, and 0.9% (1/115) experienced >21 MHDs. Over
the 12 weeks following the initial dose, only 12.2% (14/
115) experienced >4 MHDs; most (82.6% [95/115]) ex-
perienced 1-4, and 5.2% (6/115) experienced no MHDs
during this time period. Most (61.7% [74/120]) =50-<
75% migraine responders also experienced 9-14 MHDs
at baseline; 9.2% (11/120) experienced <5 MHDs, 25.8%
(31/120) experienced 6—-8 MHDs, 3.3% (4/120) experi-
enced 15-20 MHDs, and 0 experienced >21 MHDs.
Over the 12 weeks following the initial dose, 50.0% (60/
120) experienced >4 MHDs; the other half (50.0% [60/
120]) experienced 1-4 MHDs.

Whereas most (64.0% [135/211]) >75% migraine re-
sponders experienced 15-20 MHDs and 36.0% (76/211)
experienced >21 MHDs at baseline, in PROMISE-2
more than 40% (41.7% [88/211]) experienced <4 MHDs
over the 12 weeks following the initial dose. The remain-
der (58.3% [123/211]) experienced more than 4 MHDs
during this time period. Most (59.8% [125/209]) > 50-<
75% migraine responders in PROMISE-2 experienced
15-20 MHDs, 39.2% (82/209) experienced >21 MHDs,
and 1.0% (2/209) experienced 9-14 MHDs at baseline.
Most (97.6% [204/209]) experienced >4 MHDs over the
12 weeks following the initial dose. The remainder (2.4%
[5/209]) experienced 3-4 MHDs during this time
period.

Acute headache medication use and patient-reported
outcomes in eptinezumab-treated > 75% and > 50-< 75%
migraine responders

Eptinezumab-treated patients who experienced =75%
or >50-<75% MRR during Weeks 1-12 demonstrated
reduced use of combination and simple analgesics, as
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(See figure on previous page.)

Fig. 3 Changes in days of acute headache medication use over
Weeks 1-12 in eptinezumab-treated = 75% migraine responders in
(A) PROMISE-1 and (B) PROMISE-2 and in = 50-< 75% migraine
responders in (C) PROMISE-1 and (D) PROMISE-2. Analyses for each
medication are limited to patients who used that medication during
the 28-day baseline period. A = 75% or 2 50-< 75% migraine
responder was defined as a patient who achieved a 2 75% or =
50-< 75% reduction in mean monthly migraine days over Weeks 1—
12. CM, chronic migraine; EM, episodic migraine; Epti, eptinezumab.

well as triptans, during that same period (Fig. 3), with >
75% responders experiencing, on average, fewer acute
headache medication days. For >75% and >50-<75%
migraine responders in PROMISE-2, the greatest reduc-
tion in acute headache medication use was for triptans
(- 8.4 and - 6.3 triptan days, respectively).

Eptinezumab-treated >75% and >50-<75% migraine
responders in PROMISE-1 (EM) generally reported
scores of approximately 50 across the SF-36 domains of
bodily pain, social functioning, and role-physical at base-
line (Table 2). At Week 12, mean scores improved by
6.2 points for bodily pain, 2.6 points for social function-
ing, and 4.3 points for role-physical domains for >75%
migraine responders, while scores improved by 5.9
points for bodily pain, 3.0 points for social functioning,
and 2.3 points for role-physical domains for > 50—< 75%
migraine responders. Eptinezumab-treated >75% and >
50-<75% migraine responders in PROMISE-2 (CM)
generally reported severely impacted HRQoL (SF-36 do-
main scores below 1-2 standard deviations below the
mean) at baseline. At Week 12, SF-36 scores across the
domains increased 9.8 points for bodily pain, 8.2 points
for social functioning, and 7.9 points for role-physical
domains, resulting in mean scores of ~ 50 for = 75% mi-
graine responders. At Week 12, SF-36 scores across the
domains increased 5.6 points for bodily pain, 5.4 points
for social functioning, and 6.0 points for role-physical
domains for > 50—< 75% migraine responders.

HIT-6 data from PROMISE-2 indicate that
eptinezumab-treated patients who experienced a>75%
MRR during Weeks 1-12 had reduced HIT-6 total
scores at Week 12, with the mean (SD) change from
baseline being —11.7 (8.19) in the combined eptinezu-
mab groups (N =211). The magnitude of the observed
change is nearly double that which is believed to be clin-
ically meaningful in patients with migraine (i.e., change
of —5) or chronic migraine (i.e., change of - 6) [16, 17].
The frequency of severe headache pain (HIT-6 item 1)
was lower at Week 12 than at baseline in eptinezumab-
treated > 75% migraine responders, with only 18.0% (38/
211) reporting that headache pain was very often or al-
ways severe at Week 12, compared to 60.7% (128/211) at
baseline (Fig. 4). In addition, HIT-6 total scores at Week
12 indicated that headache had little-to-no life impact
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(score <49) in more than one-third (36.0% [76/211]) of
eptinezumab-treated  >75%  migraine  responders.
Eptinezumab-treated patients who experienced >50-<
75% MRR during Weeks 1-12 also had reduced HIT-6
total scores at Week 12, with the mean (SD) change
from baseline being — 7.6 (6.08) in the combined eptine-
zumab groups (N =209). The frequency of severe head-
ache pain (HIT-6 item 1) was lower at Week 12 than at
baseline in eptinezumab-treated >50-<75% migraine
responders, with only 28.7% (60/209) reporting that
headache pain was very often or always severe at Week
12, compared to 63.2% (132/209) at baseline (Fig. 4).
HIT-6 total scores at Week 12 indicated that headache
only had little-to-no life impact (score <49) in 10.0%
(21/209) of patients, with 45.5% (95/209) of patients in-
dicating that headache had severe life impact (score =
60).

Changes in PI-MBS and PGIC in eptinezumab-treated
>75% and>=50-<75%  migraine responders in
PROMISE-2 are summarized in Table 3. A total of 87/
208 (41.8%) eptinezumab-treated >75% migraine re-
sponders reported that their PI-MBS was “very much
improved” at Week 12. Similarly, 75/207 (36.2%)
eptinezumab-treated >75% MRR patients described
their condition as “very much improved” on the PGIC at
Week 12. In eptinezumab-treated >50-<75% migraine
responders, a total of 33/200 (16.5%) reported that their
PI-MBS was “very much improved” at Week 12, and a
total of 40/200 (20.0%) described their condition as “very
much improved” on the PGIC at Week 12.

Discussion

The results of this post hoc analysis provide evidence of
the benefits beyond reduction in MMD that are associ-
ated with an MRR of > 75%, and suggest that monitoring
reductions in migraine frequency, in concert with simple
questioning about overall status, PI-MBS, and problems
related to functioning, provides extensive evidence of the
benefits of treatment. For patients with EM and CM,
mean monthly migraine frequency was <2 MMDs when
experiencing >75% MRR with eptinezumab, while pa-
tients experiencing = 50—<75% MRR with eptinezumab
had monthly migraine frequencies of 3.3 MMDs in pa-
tients with EM and 6.1 MMDs in patients with CM.
Benefits associated with >75% MRR in this analysis in-
cluded reductions in acute medication use and improve-
ments in patient-reported outcome measures designed
to assess headache impact, status of PI-MBS, overall dis-
ease status, and HRQoL. While patients with >50-<
75% MRR experienced reductions in acute medication
use and improvements in patient-reported outcome
measures, changes were not as substantial as those with
>75% MRR. Changes in HIT-6 scores indicate that
eptinezumab-treated  >75%  migraine  responders



Lipton et al. The Journal of Headache and Pain (2022) 23:23

Page 9 of 12

Table 2 Change from baseline to Week 12 in SF-36 bodily pain, social functioning, and role-physical domains in eptinezumab-

treated = 75% and 2 50-< 75% migraine responders

Eptinezumab 100 mg

PROMISE-1 (EM) >50-<75% >75%
N =61 N =49

Bodily pain

Baseline, mean (SD) 458 (8.88) 46.2 (9.95)

Week 12, mean (SD) 51.2 (8.99) 52.7 (8.26)

Change from baseline, mean (SD) 5.8 (8.24) 6.7 (7.83)
Social functioning

Baseline, mean (SD) 486 (9.37) 506 (8.22)

Week 12, mean (SD) 51.5 (8.97) 53.9 (5.08)

Change from baseline, mean (SD) 33 (9.96) 32 (749
Role-physical

Baseline, mean (SD) 498 (7.61) 49.1 (8.90)

Week 12, mean (SD) 51.2 (6.92) 53.8 (6.57)

Change from baseline, mean (SD) 1.5 (7.86) 4.7 (797)
PROMISE-2 (CM) >50-<75% >75%

N=110 N =95

Bodily pain

Baseline, mean (SD) 406 (10.25) 40.1 (9.60)

Week 12, mean (SD) 458 (8.81) 492 (8.14)

Change from baseline, mean (SD) 5.1 (8.22) 9.4 (9.66)
Social functioning

Baseline, mean (SD) 43.7 (9.36) 426 (10.82)

Week 12, mean (SD) 49.1 (7.42) 51.1 (6.83)

Change from baseline, mean (SD) 53 (741) 8.4 (9.50)
Role-physical

Baseline, mean (SD) 425 (8.52) 42.3 (9.04)

Week 12, mean (SD) 48.1 (7.61) 494 (6.79)

Change from baseline, mean (SD) 5.5 (7.05) 7.1 (9.74)

Eptinezumab 300 mg Eptinezumab Pooled

>50-<75% >75% >50-<75% >75%

N =59 N =66 N =120 N =115
46.5 (9.71) 485 (9.30) 46.1 (9.27) 475 (9.60)
525 (7.86) 54.7 (7.20) 51.8 (846) 53.9 (7.70)
6.1 (8.19) 59 (7.66) 59 (8.18) 6.2 (7.71)
504 (8.98) 514 (8.06) 495 (9.19) 51.1 (8.10)
528 (6.97) 539 (6.26) 52.1 (8.07) 539 (5.77)
26 (8.26) 22 (7.14) 3.0(9.15) 26 (7.28)
49.7 (7.75) 50.1 (7.91) 49.8 (7.64) 49.7 (8.32)
52.8 (5.71) 54.2 (5.04) 52.0 (6.39) 54.0 (5.72)
3.1 (6.56) 39 (7.50) 23(7.28) 43 (7.65)
>50-<75% >75% >50-<75% >75%

N =99 N=116 N =209 N =211
405 (8.97) 40.1 (940) 40.5 (9.64) 40.1 (947)
46.8 (7.80) 50.2 (7.57) 463 (8.35) 49.7 (7.82)
6.2 (837) 10.1 (9.21) 5.6 (8.29) 9.8 (9.39)
44.0 (10.05) 43.0 (9.65) 43.8 (9.67) 42.8(10.17)
49.0 (7.48) 51.1 (742) 49.1 (743) 51.1 (7.15)
55 (7.68) 8.0 (9.14) 54 (7.52) 8.2 (9.28)
424 (9.15) 422 8.72) 424 (8.80) 422 (8.84)
48.7 (7.51) 50.7 (6.93) 484 (7.55) 50.1 (6.88)
6.5 (7.74) 8.6 (867) 6.0 (7.38) 79(9.17)

A >75% or >50-< 75% migraine responder was defined as a patient who achieved a >75% or > 50-< 75% reduction in mean monthly migraine days over Weeks
1-12. CM, chronic migraine; EM, episodic migraine; SD, standard deviation; SF-36, 36-item Short-Form Health Survey (v2.0)

recognized a reduction in daily headache-related impact
and pain severity, and those in SF-36 domain scores
captured increases to normative levels for bodily pain,
social functioning, and physical role functioning.
Changes in HIT-6 scores indicate that eptinezumab-
treated >50-<75% migraine responders still experi-
ence clinically meaningful changes in HIT-6 scores
both for episodic migraine (i.e, change of -5)
and chronic migraine (i.e., change of - 6) [16, 17], al-
beit a lower reduction in migraine frequency than ex-
hibited in >75% migraine responders (- 7.6 versus -
11.7). Changes in PGIC scores provided further evi-
dence of the improvement in patients’ perception of
their condition in those patients experiencing >75%
MRR. Fewer eptinezumab-treated patients experien-
cing 250-<75% MRR indicated “very much

«

improved” on the PGIC, and more reported “no
change” or “minimally improved” than those experien-
cing 275% MRR. As the >75% migraine responder
rate was largely sustained after repeated dosing in
both studies (80% through the fourth infusion [48
weeks] in PROMISE-1 and 85% through the second
infusion [24 weeks] in PROMISE-2), it is conceivable
that improvements in HRQoL would persist long-term as
well. Previously, HIT-6 analysis of PROMISE-2 showed im-
provements of HIT-6 were sustained up to 8 months, well
beyond the duration of the study [18]. Comparatively, 20—
43% maintained but 38-59% exceeded the >50-<75%
MRR through the fourth infusion [48 weeks] in PROMISE-
1, with 36-38% maintaining and 37-42% improving
through the second infusion [24 weeks] in PROMISE-2.
These data suggest that the lower frequency of the > 50— >
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Fig. 4 Responses to HIT-6 item 1 (severe pain) in eptinezumab-
treated patients maintaining = 75% migraine response over Weeks
1-12 in PROMISE-2 at (A) baseline and (B) Week 12 and those
maintaining = 50-< 75% migraine response over Weeks 1-12 in
PROMISE-2 at (C) baseline and (D) Week 12. Iltem 1 of the 6-item
Headache Impact Test (HIT-6) asked “When you have headaches,
how often is the pain severe?” A 2 75% or = 50-< 75% migraine
responder was defined as a patient who achieved a = 75% or =
50-< 75% reduction in mean monthly migraine days over Weeks 1-

75% MRR may be due to patients improving to the >75%

MRR.

It is notable that the high rate of achievement of >
75% MRR with eptinezumab in PROMISE-1 (26.0% of
patients who received eptinezumab 100 mg or 300 mg)
was accomplished with monotherapy. Monotherapy is
desirable since it may limit some of the untoward effects
that could occur with the use of multiple preventive
treatments and agrees with current recommendations
for migraine prevention [19, 20].

As this was a post hoc analysis, the limitations of
which are widely recognized, additional prospective
studies are needed to confirm all findings.

Conclusion

In this post hoc analysis of data from PROMISE-1 and
PROMISE-2, the attainment of >75% MRR was associ-
ated with substantial improvements in patient-reported
headache-related life impact, patient perception of dis-
ease status, and patients’ self-identified most bothersome
migraine-associated symptom, as well as a reduction in
use of acute headache medication, which were more
marked than those with >50-<75% MRR. This study

Table 3 PI-MBS and PGIC ratings at Week 12 in eptinezumab-
treated 2 75% and = 50-< 75% migraine responders (PROMISE-

2; eptinezumab pooled)

PI-MBS PGIC
>50-< >75% >50-< >75%
75% 75%
n 200 208 200 207
Very much 33 (16.5%) 87 40 (20.0%) 75 (36.2%)
improved (41.8%)
Much improved 101 (50.5%) 90 99 (49.5%) 103
(43.3%) (49.8%)
Minimally improved 46 (23.0%) 21 40 (20.0%) 16 (7.7%)
(10.1%)
No change 14 (7.0%) 5 (2.4%) 17 (8.5%) 10 (4.8%)
Minimally worse 5 (2.5%) 5 (2.4%) 2 (1.0%) 3 (1.4%)
Much worse 1 (0.5%) 0 2 (1.0%) 0

A>75% or>50-< 75% migraine responder was defined as a patient who
achieved a >75% or > 50-< 75% reduction in mean monthly migraine days
over Weeks 1-12. PGIC, Patient Global Impression of Change; PI-MBS, patient-

identified most bothersome symptom
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supports the clinical meaningfulness of >75% MRR for
patients with either episodic or chronic migraine.
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