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Abstract

Introduction We evaluated the effectiveness, tolerability, and safety of eptinezumab in preventing high-frequency episodic
migraine (HFEM) and chronic migraine (CM) over 24 weeks in real-world. We also assessed its impact during the first
treatment week, in patients failing monoclonal antibodies targeting the calcitonin gene-related peptide (anti-CGRP mAbs),
and the effects of dose escalation to 300 mg in patients requiring enhanced control.

Methods EMBRACE II is a multicenter (n=22), prospective, 24-week, real-world study involving consecutive patients
with HFEM or CM who had failed > 3 preventive treatments. Eptinezumab (100 mg, with the option for escalation to
300 mg at week 12) was administered quarterly. Primary endpoint: change in monthly migraine days (MMD), for HFEM
or monthly headache days (MHD), for CM, between weeks 21-24 and baseline. Secondary endpoints: changes in monthly
analgesic intake (MAI), Numerical Rating Scale (NRS), Headache Impact Test (HIT-6), Migraine Disability Assessment
Scale (MIDAS), Migraine Interictal Burden Scale (MIBS-4), and responder rates.

Results Of the 215 participants who had received > 1 eptinezumab dose, 74 were treated for > 24 weeks and considered for
effectiveness analysis. Eptinezumab significantly (p <0.001) reduced MMD/MHD (—10.5), MAI (—15.6), NRS (—-2.2),
HIT-6 (- 9.9), MIDAS (—48.7), and MIBS-4 (—4.3). > 50% responders were 69%, > 75% responders 39.2%, and 100%
responders 4.1%.

Comparing the first week with the last baseline week, a significant reduction in migraine days was observed (— 3.7; p <0.001).
Significant improvements were seen in patients failing anti-CGRP mAbs (32.4%) and in those escalating to 300 mg (33.8%).
Half of the subjects reported being “very much improved” or “much improved”. The adverse events were infrequent (2.8%).
Conclusions This real-world study documents that 24-week eptinezumab treatment is rapidly effective and well tolerated in
migraine patients with multiple therapeutic failures (including anti-CGRP mAbs). One-third of patients escalated to 300 mg
at week 12, achieving further significant migraine-related disability reduction.
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Introduction

Migraine is a highly prevalent and debilitating neurological
disorder that may progressively worsen due to factors such
as inadequate or ineffective treatments [1, 2].
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The introduction of monoclonal antibodies (mAbs) target-
ing the calcitonin gene-related peptide (CGRP) pathway has
marked a paradigm shift in migraine management, providing
the first specific and selective preventive treatment for the
condition [3]. Anti-CGRP mAbs combine robust efficacy
with excellent tolerability, promoting high therapeutic adher-
ence and offering sustained prophylactic benefits, thus rep-
resenting a major advancement in migraine care.

The first three approved anti-CGRP mAbs—erenumab,
fremanezumab, and galcanezumab—are administered sub-
cutaneously. They reach peak plasma concentration approx-
imately five days after dosing, contributing to their rapid
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onset of therapeutic action [4]. Eptinezumab, a mAb target-
ing the CGRP, is unique as the first intravenous therapy for
migraine prevention [5]. Its 100% bioavailability and abil-
ity to reach peak plasma concentration within 30 min of
infusion allow for an exceptionally rapid onset of action,
with therapeutic effects often noticeable within 1-2 h after
administration [6]. These pharmacokinetic properties under-
lie the findings of the RELIEF study, which demonstrated
that intravenous eptinezumab, administered to patients eli-
gible for migraine prevention and experiencing moderate to
severe migraine attacks, significantly shortened the time to
both headache relief and symptom resolution compared to
control treatment [7].

Real-world studies are essential for broadening our under-
standing of specific drugs by evaluating their performance
in unselected, often more complex patient populations [8].
These studies provide valuable insights, such as long-term
effects and potential predictors of treatment outcomes. Nota-
bly, a recent review of real-world studies on anti-CGRP
mADbs has shown that their effectiveness may in some cases
exceed the efficacy observed in randomized controlled tri-
als, highlighting their potential in broader clinical settings
[9]. Understanding the impact of eptinezumab in real-world
contexts is essential for optimizing treatment strategies,
addressing unmet needs, and guiding evidence-based clini-
cal practice.

The 12-week EMBRACE study, conducted in 26
patients with high-frequency episodic migraine (HFEM,
> 8 migraine days/month) or chronic migraine (CM, head-
ache on > 15 days/month for > 3 months, with migraine fea-
tures on > 8 days/month), demonstrated that eptinezumab is
highly effective, safe, and well-tolerated—even in hard-to-
treat populations with multiple prior preventive treatment
failures, including those involving anti-CGRP mAbs [10].
Building on these findings, the EMBRACE II study aims to
evaluate the effectiveness, tolerability, and safety of eptin-
ezumab for HFEM and CM prevention over 24 weeks in a
real-world setting. This study expands on previous research
by including a larger patient cohort and assessing eptine-
zumab’s impact during the first treatment week, its use in
patients with prior anti-CGRP mAb failures, and the effects
of dose escalation to 300 mg in those requiring enhanced
migraine control.

Methods

The EMBRACE (EptinezuMaB in ReAl-world evi-
denCE) study is a multicenter, prospective, real-world
investigation including all consecutive outpatients with
HFEM or CM treated at 22 headache centers across eight
regions representing northern, central and southern Italy
(Lombardy, Liguria, Emilia-Romagna, Marche, Latium,
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Abruzzo, Campania and Sicily). Migraine was diagnosed
according to the International Classification of Headache
Disorders, 3rd edition (ICHD-3) criteria [11]. Preregis-
tered with ClinicalTrials.gov (ID: NCT05570149), the
study commenced on February 24, 2023, and is ongoing
[12]. EMBRACE serves as a supplementary trial within
the Italian Migraine Registry (I-GRAINE) [13]. The study
protocol was approved by the Lazio Area 5 Review Board
(N. 177/SR/24) and was mutually recognized by the ethics
committees of all participating centers.

We included patients who provided informed consent
and had experienced at least three prior failures of preven-
tive migraine treatments—beta-blockers, tricyclic antide-
pressants, antiepileptics, or onabotulinumtoxinA (for CM
patients)—in accordance with Italian Medicine Agency
(AIFA) guidelines [14]. Treatment failure was defined as
the absence of a clinically meaningful improvement after
3 months, poor tolerability, or the presence of contraindi-
cations. These patients received intravenous eptinezumab,
administered quarterly at either 100 mg or 300 mg. They
were informed about the drug’s characteristics, includ-
ing the efficacy and tolerability profiles of both doses, as
reported in the DELIVER study, which involved a popula-
tion more comparable to ours [15]. The initial recommen-
dation was 100 mg for the first administration unless the
patient opted otherwise. From the second administration
onward, they had the option to escalate to 300 mg based
on their perceived improvement and personal preference.
Eptinezumab was diluted in 100 mL of 0.9% saline solu-
tion and infused intravenously over 30 min. After each
infusion, patients were observed for a minimum of 30
min. Subjects with cardio-cerebrovascular disorders (e.g.,
myocardial infarction, angina, uncontrolled hypertension,
peripheral arterial disease, stroke, or transient ischemic
attack), other conditions deemed clinically significant by
the investigator, or prior treatment with onabotulinum-
toxinA within 3 months before enrollment were excluded
from the study.

The participants were instructed to keep a paper-and-pen-
cil headache diary throughout the 28-day baseline period
and the entire study duration. This diary recorded monthly
migraine days (MMD) for individuals with HFEM, monthly
headache days (MHD) for those with CM, monthly analgesic
intake (MAI), and pain severity using the Numerical Rat-
ing Scale (NRS). Migraine-related disability was assessed
through the Headache Impact Test (HIT-6) and the Migraine
Disability Assessment Scale (MIDAS), while the burden of
migraine during headache-free periods was measured with
the Migraine Interictal Burden Scale (MIBS-4). Patient-
reported satisfaction with eptinezumab treatment was evalu-
ated using the Patient Global Impression of Change (PGIC)
questionnaire. The participants were also encouraged to
promptly report any adverse events. Data on MMD/MHD,
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MAI, NRS, HIT-6, MIDAS; MIBS-4, and AEs were col-
lected during patient visits every 12 weeks.

The primary endpoint was the change in the average num-
ber of headache days (of any type) from baseline to weeks
21-24 in the overall migraine population. The secondary
endpoints included the proportion of patients achieving
reductions of >50%, >75%, and 100% in MMD or MHD, as
well as changes in MAI, NRS, HIT-6, MIDAS and MIBS-4
score at the same time points in the overall migraine popula-
tion, in patients with HEFM and in those with CM. Addi-
tionally, the number of headache days during the first week
post-infusion was assessed. The Patient Global Impression
of Change (PGIC) was evaluated at both weeks 12 and 24.

Statistical methods

The demographic and clinical characteristics of patients at
baseline were expressed as mean + standard deviation (SD)
for continuous variables and as frequencies and percent-
ages for categorical variables. The differences in selected
demographic and clinical variables between HFEM and CM
patients were assessed using the unpaired Student’s t-test
for continuous variables and the j” test for categorical vari-
ables. Normality was evaluated using the one-sample Kol-
mogorov—Smirnov test. When the assumptions for the y* test
were not met, Fisher’s exact test was applied. In cases where
the normality assumption was violated, the non-parametric
Mann—Whitney U test was used for continuous variables.
The changes in quantitative outcomes during follow-up
(baseline, weeks 9—12 and week 21-24) were described as
mean change + SD. A repeated-measures ANOVA with pair-
wise post-hoc comparisons was applied to compare the mean
of quantitative outcomes across three time points (baseline,
weeks 9-12, and weeks 21-24), assuming normality and
homogeneity of variances. In cases where the data were not
normally distributed and the sphericity was not assumed,
the Friedman test followed by the related post-hoc test was
applied. The changes in categorical variables over time were
assessed with the McNemar test or the Stuart—-Maxwell test.
The small sample size and the imbalance in certain clinical

features necessitated focusing the statistical analysis on uni-
variate testing. Stratified analyses were conducted to iden-
tify potential confounders, with some results included in
the supplementary material, while others were performed
as sensitivity analyses.

The >50%, >75% and 100% response rate (RR) at weeks
9-12 and 21-24 in the overall sample and in subgroups of
patients stratified based on whether they had failed previ-
ous therapies with anti-CGRP mAbs and of patients with
migraine who escalated eptinezumab dose from 100 to 300
mg at the second administration (week 12), was evaluated
using the McNemar test or the Stuart—Maxwell test. Sta-
tistical significance was set at p < 0.05. All data analyses
were conducted using SPSS v13 for Windows (IBM Corp.,
Armonk, NY, USA).

Results

As of 26 November 2024, a total of 215 patients had
received at least one dose of eptinezumab and were included
in the safety analysis (F/M =166/49; HFEM/CM = 52/163;
previously treated with at least one anti-CGRP mAb =50).
Among these, 74 individuals completed at least 24 weeks
of follow-up (> 3 doses of eptinezumab) and were included
in the effectiveness analysis (Fig. 1). The variation in the
number of doses received simply reflects the different initia-
tion times of treatment among patients and do not introduce
selection bias as confirmed by a sensitivity analysis com-
paring patients who completed 12 weeks of treatment with
those who had not reached this time point. No significant
differences were found in any of the key predictive features
of outcomes. The initial eptinezumab dose was 100 mg for
73 participants and 300 mg for one—a plastic surgeon with
a long-standing history of highly disabling chronic migraine
who opted for the higher dose. Their demographic and clini-
cal characteristics are reported in Table 1.

The patients with CM showed a significantly higher MAI
than those with HFEM (29.7 +27.3 vs. 10.2 +43.6; p<
0.001). Twenty-four subjects (32.4%) had previously under-
gone at least 12 months of unsuccessful treatment with a

Fig. 1 Patients’ disposition (
Baseline (1 dose)

Week 12 (2 doses)

Week 24 (3 doses)

Ptsn=215
> 1 pt lost at follow-up
r “ (relocated to another country)
Ptsn =128
> 1 pt for inefficacy
Ptsn =74
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Table 1 Baseline demographic

o e Variables Number (%) or mean + SD

and clinical characteristics of

migraine patients stratified by All patients HFEM CM p-value

diagnosis .
Patients 74 12 62
Age, years 479+119 51.8+109 472+12.0 0.235
Females 54 (73) 10(83.3) 44 (71.0) 0.49%4
BMI 237+42 25542 234+41 0.115
Age at onset, years 23.7 +4 255+42 18.1+£7.8 0.724
MMD 11.8+23 11.8+23 - -
MHD 238 +55 - 23.8+55 -
NRS 8.0+1.1 79+1.2 8.0+1.1 0.912
Medication overuse 41 (66.1) - 41 (66.1) -
Medication overuse duration, years 4.8 +6.6 - 4.8 +6.6 -
Unilateral pain 52 (70.3) 10(83.3) 42(67.7) 0491
UAS 43 (58) 7 (58.4) 36(58.1) 0.986
CAPS 065+13 14+15 0.61 +1.3 0.592
Allodynia 13 (17.6) 2 (16.7) 11(17.7) 0.929
ASC-12 14 +2.6 13423 1.4 +£2.7 0.999
Dopaminergic symptoms 30(40.5) 2(16.7) 28 (45.2) 0.107
MAI 26.5 £26.0 10.2 +£43.6 29.7 £27.3 <0.001
Pts using concomitant prophylaxis 28 (44.4) 4 (50.0) 24 (43.6) 0.999
Prior treatment failures 42+19 43+1.8 42+19 0.887
Pts with prior treatment failures with anti-CGRP mAbs 24 (32.4) 3(25) 21 (33.9) 0.999
Pts with prior treatment failure to OnabotulinumtoxinA™ 55 (96.5) 6(85.7) 49(98.0) 0.232
Pts with > 1 comorbidity 29 (39.2) 4 (33.4) 25(40.3)  0.754
Pts with psychiatric comorbidities 23 (31.1) 1(8.4) 22 (35.5) 0.090
HIT-6 65.0+6.8 62.8+89 655+63 0.569
MIDAS 78.7 £41.9 61.4 +£353 82.2+42.5 0.097
MIBS-4 7.8 +3.7 3443 8.6+3.2 < 0.001
None (0) 227 1(8.3) 1(1.6)
Mild (1-2) 6(8.1) 5(41.7) 1(1.63)
Moderate (3—4) 15 (20.3) 5(41.7) 10 (16.1)
Severe (> 4) 51(68.9) 1(8.3) 50 (80.6) ¥

*Proportion calculated based on the total number of subjects treated with OnabotulinumtoxinA (N= 57)

— not applicable

T the conditions for applying the 4 test were not met

HFEM high frequency episodic migraine; CM chronic migraine; BMI Body Mass Index; MHD monthly
headache days; MMD monthly migraine days; MAI monthly analgesic intake; NRS Numeric Rating Scale;
UAS unilateral cranial autonomic symptoms; CAPS Cranial Autonomic Parasympathetic Symptom Scale;
ASC-12 Allodynia Symptom Checklist; Dopaminergic symptoms: presence during prodromes, headache
stage or postdromes of have at least one of the following symptoms: yawning, somnolence, nausea, vomit-
ing, mood changes, fatigue or diuresis; HIT-6 Headache Impact Test-6, MIDAS Migraine Disability Assess-
ment Scale; MIBS-4 Migraine Interictal Burden Scale-4

subcutaneous mAb (erenumab, n= 23; galcanezumab, n=
1) (Supplementary Table 1). The interval between discon-
tinuation of the prior anti-CGRP mAb and initiation of
eptinezumab was > 5 months in 19 patients (79.2%) and <5
months (average: 2.4 + 1.2 months) in 5 patients (20.8%).
At week 12, 25 individuals (33.8%) escalated the eptin-
ezumab dose from 100 to 300 mg, to enhance clinical
outcomes (Supplementary Table 2). Of these, 19 patients
requested a dose increase to improve their response rate,
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while 6 patients opted for the escalation to reduce both ictal
and interictal disability.

From baseline to weeks 21-24, eptinezumab resulted in a
statistically significant reduction (p < 0.001) in MMD/MHD
(— 10.5 +10.4)—the primary endpoint—across the overall
migraine patient population. Significant improvements were
also observed in all secondary endpoints, including MAI
(— 15.6 £25.4), NRS (- 2.2 +£2.3), HIT-6 (— 9.9 +£11.6),
MIDAS (—48.7 £42.9), and MIBS-4 (— 4.3 +3.7) (Table 2;
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Table 2 Change in clinical outcomes at weeks 9—12 and weeks 21-24 in the 74 patients who received three doses of eptinezumab

Comparison Parameter All (N =74)

HFEM (N =12) CM (N =62)

Change (mean +SD) p—value* Change (mean +SD) p—value* Change (mean +SD) p—value*

Weeks 9-12 vs. baseline MMD/MHD -8.7+8.6 <0.001 - - - -
MMD - - -0.3+6.3 0.899 - -
MHD - - - - -10.6 +8.2 < 0.001
MAI -12.8 £25.9 <0.001 -1.8+5.7 0.104 -15.0 +£27.7 < 0.001
NRS -19+23 <0.001 -2.6+2.7 0.007 -1.8+22 < 0.001
HIT-6 -6.7+9.6 <0.001 -2.0+4.8 0.177 -7.7+10.1 < 0.001
MIDAS —345+41.1 <0.001 -25.2+28.7 0.032 -36.3 +43.1 < 0.001
MIBS-4 -3.8+39 <0.001 -12+29 0.785 -43+39 < 0.001

Weeks 21-24 vs. baseline MMD/MHD -10.5 +10.4 <0.001 - - - -
MMD - - 09+94 0.741 - -
MHD - - - - -13.7£8.9 < 0.001
MAI -15.6+254 <0.001 -0.5+10.6 0.241 —18.5+£26.5 < 0.001
NRS -22+23 <0.001 -1.8+19 0.007 -23+24 < 0.001
HIT-6 -99+11.6 <0.001 -2.8+45 0.054 -114 +12.1 < 0.001
MIDAS —48.7 +£42.9 <0.001 -21.1+29.5 0.030 —54.1 +£43.2 < 0.001
MIBS-4 -43+3.7 <0.001 -0.6+3.1 0.998 -5.0+33 < 0.001

Weeks 21-24 vs. weeks 9-12 MMD/MHD - 1.8 +£6.9 0.009 - - - -
MMD - - 1.2 +4.7 0.413 - -
MHD - - - - -2.8+6.01 0.046
MAI -28+7.7 0.193 1.3+63 0.504 -3.6+7.7 0.104
NRS -03+19 0.266 0.75+2.3 0.275 -044 +1.8 0.057
HIT-6 -3.1+75 0.097 -0.83+34 0.411 -3.5+80 0.056
MIDAS —13.1 £32.2 0.001 -22+15.7 0.999 -159+33.9 0.010
MIBS-4 -05+23 0.998 06+1.2 0.554 -0.7+24 0.452

* . . . . .
p-value of post hoc pairwise comparisons in repeated measures analysis

— not applicable

MMD, monthly migraine days; MHD, monthly headache days; MMD/MHD; MAI, monthly analgesic intake; NRS, Numerical Rating Scale; HIT-
6, Headache Impact Test-6; MIDAS, Migraine Disability Assessment Scale; MIBS-4, Migraine Interictal Burden Scale

Primary endpoint is highlighted in bold

supplementary Table 3). In patients with HFEM, significant
reductions were recorded for NRS (— 1.8 +£1.9; p= 0.007)
and MIDAS (- 21.1 £29.5; p=0.030), with a trend toward
improvement in HIT-6 (— 2.8 +4.5; p= 0.054). Reductions
in MMD, MAI, and MIBS-4 did not reach statistical sig-
nificance. Conversely, in individuals with CM, eptinezumab
induced a statistically significant reductions (p < 0.001) in
all clinical outcomes, i.e. MHD (— 13.7 +8.9), MAI (- 18.5
+26.5), NRS (— 2.3 +2.4), HIT-6 (— 11.4 +£12.1), MIDAS
(—54.1 +43.2), and MIBS-4 (— 5.0 +£3.3).

At weeks 21-24, the proportions of patients achieving
>50%, >75%, and 100% response rates compared to base-
line were 69%, 39.2%, and 4.1%, respectively (HFEM: 50%,
17%, and 8.3%; CM: 73%, 43.5%, and 3.2%). Notably, in
the overall population, these response rates were signifi-
cantly higher at weeks 21-24 compared to weeks 9-12 (>
50%: 69% vs 56.8%, p < 0.05; >75%: 39.2% vs 18.9%, p=
0.001). Among patients with CM, the proportion of >50%

responders and >75% responders were also significantly
higher at weeks 21-24 vs. weeks 9-12 (73% vs 59.7% and
43.5% vs 22.6%, p=0.001) (Fig. 2).

From weeks 9-12 to weeks 21-24, eptinezumab further
achieved statistically significant reductions in MMD/MHD
(— 1.8 £6.9; p=0.009), and MIDAS (- 13.1 £32.2; p=
0.001) (Table 2). No significant changes were observed
in MMD, MAI, NRS, HIT-6, MIDAS, or MIBS-4 among
HFEM patients during this period. Patients with CM exhib-
ited statistically significant reductions in MHD (— 2.8 +6.0;
p=0.046), and MIDAS (- 15.9 +33.9; p= 0.010), though
no significant reduction was observed in MAI (— 3.6 7.7,
p=0.104), NRS (- 0.44 +1.8; p= 0.057), HIT-6 (- 3.5
+8.0; p=0.056) and MIBS-4 (— 0.7 +2.4; p=0.452).

A statistically significant reduction in migraine days
during the first week of treatment compared the last week
before treatment was observed in the overall migraine pop-
ulation (— 3.7 +£2.2; p< 0.001), in patients with HFEM
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weeks 9-12

70
60 | 568 97
50
40

30

frequency (%)

22.6

20 189

All HFEM CM

[0 >50% responders
[ >75% responders
Il 100% responders

Fig.2 Responders at weeks 9-12 (left) and weeks 21-24 (right) in
the overall patient population. All: total patient population; HFEM:
patients with high-frequency episodic migraine; CM: patients with
chronic migraine. >50% responders: proportion of patients with a>
50% reduction in monthly migraine/headache days compared to base-

Table 3 Change in migraine frequency during the first week of treat-
ment versus the last week before treatment in the 74 patients who
received three doses of eptinezumab

All(n=74) HFEM@®N=12) CM @W=62)
Migraine days 57+138 3.1+0.7 62+15
during last week
before treatment
Migraine days 19+1.7 1.7+1.8 20+1.7
during the first
week of treat-
ment
Change —-37+22 -15+21 -42+1.0
p-value” < 0.001 0.039 < 0.001

*p-value of nonparametric test for two paired samples

(= 1.5 +2.1; p=0.039), and in those with CM (— 4.2
+1.0; p < 0.001) (Table 3).

Treatment with eptinezumab resulted in statistically sig-
nificant improvements across MMD/MHD, NRS, MIDAS
and MIBS-4 at weeks 21-24 compared to baseline in
patients with prior failure to anti-CGRP mAbs (Table 4).
In patients who had escalated their eptinezumab dose to
300 mg (Table 5), significant improvements were observed
across all clinical outcomes at weeks 21-24 compared to
baseline. In patients with prior anti-CGRP mAb failure,
58% achieved a > 50% reduction in migraine frequency
and 33.3% achieved a > 75% reduction (Fig. 3). Similarly,
among patients who escalated to 300 mg, 56% and 32%
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weeks 21-24
80

70 —

60

45
392 —
40

30

frequency (%)

20 17

4.1 3.2
0 .
All HFEM CM

*p<0.05 vs week 9-12
**p=0.001 vs weeks 9-12

line; >75% responders: proportion of patients with a> 75% reduc-
tion in monthly migraine/headache days compared to baseline; 100%
responders: proportion of patients with a 100% reduction in monthly
migraine/headache days compared to baseline

reached >50% and >75% response rates, respectively
(Fig. 4).

Half of the patients in the overall migraine population
reported being “very much improved” (32.4%) or “much
improved” (17.6%), while 35.1% described themselves as
“minimally improved,” and only 14.9% reported no change
(Fig. 5). Among patients with prior failure to anti-CGRP
mAbs, the corresponding proportions were 8.3%, 45.8%,
16.7%, and 29.2%, respectively. In those who escalated the
eptinezumab dose, the proportions were 8%, 44%, 20%, and
28%, respectively (Fig. 5).

Six patients (2.8%) reported at least one adverse event,
including constipation (n= 1), hair effluvium (n= 1), drows-
iness (n= 1), fatigue (n= 1), and mild hyposmia (n=1). No
patients discontinued treatment due to adverse events. One
patient discontinued due to lack of efficacy, while another
was lost to follow-up after relocating to another country.

Discussion

In this multicenter, prospective, 24-week real-world study,
eptinezumab significantly reduced migraine frequency,
monthly analgesic use, pain severity, as well as both ictal
and interictal disability compared to baseline in migraine
patients who had previously failed at least three treatments.
On average, eptinezumab reduced migraine frequency by
10.5 days, with 69% of subjects classified as responders,
39.2% as super-responders, and 4.1% as absolute responders
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Table 4 Change in clinical

Comparison Parameter Change (mean +SD) p-value”
outcomes at weeks 9-12 and
weeks 21-24 in the 24 subjects  weeks 9-12 vs. baseline MMD/MHD -9.7+82 <0.001
withprior ailure of ant- CGRP MAI 2202416 0337
NRS -14+18 0.003
HIT-6 -89 +11.7 0.250
MIDAS -29.4 +£24.6 0.001
MIBS-4 -3.7+3.6 0.007
Weeks 21-24 vs. baseline MMD/MHD -11.8 £10.5 < 0.001
MAI -23.5+399 0.063
NRS -13+1.7 < 0.001
HIT-6 -11.6 +13.9 0.091
MIDAS —29.0 +34.7 < 0.001
MIBS-4 -3.7+40 < 0.001
weeks 21-24 vs. weeks 9-12 MMD/MHD -2.1+6.6 0.061
MAI -15+44 0.999
NRS 0.1+1.1 0.520
HIT-6 -2.6+39 0.999
MIDAS —0.65 £26.5 0.190
MIBS-4 0+1.8 0.087

* . . . . .
p-value of post hoc pairwise comparisons in repeated measures analysis

MMD monthly migraine days; MHD monthly headache days; MAI monthly analgesic intake; NRS numeri-
cal rating scale; HIT-6 Headache Impact Test-6; MIDAS migraine disability assessment scale; MIBS-4
Migraine Interictal Burden Scale

Bold: p< 0.05
Table 5 Change in clinical Comparison Parameter Change (mean +SD) p-value”
outcomes at weeks 9-12
and 21-24 in the 25 patients Weeks 9-12 vs. baseline MMD/MHD ~-80+78 0.017
i
300 mg at week 12 NRS -14+1.38 0.017
HIT-6 -9.0+114 0.016
MIDAS -29.4 +24.6 < 0.001
MIBS-4 -38+3.6 0.001
Weeks 21-24 vs. baseline MMD/MHD -93+112 < 0.001
MAI -23.4+39.0 0.002
NRS -14+17 0.004
HIT-6 -13.0+15.0 < 0.001
MIDAS -349 +444 0.001
MIBS-4 -3.8+4.0 < 0.001
Weeks 21-24 vs. weeks 9-12 MMD/MHD -1.2+80 0.867
MAI -2.0x5.1 0.609
NRS -01+12 0.857
HIT-6 -3.7+67 0.981
MIDAS -0.7 £26.5 0.709
MIBS-4 0+1.7 0.999

# . . . . .
p-value of post hoc pairwise comparisons in repeated measures analysis

MMD monthly migraine days; MHD monthly headache days; MAI monthly analgesic intake; NRS numeri-
cal rating scale; HIT-6 Headache Impact Test-6; MIDAS migraine disability assessment scale. Bold: p <
0.05
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Fig.3 Responders at weeks 9-12 and weeks 21-24 in patients with
prior failure to monoclonal antibodies targeting CGRP pathway (anti-
CGRP mAbs; n= 24) and in those not previously treated with anti-
CGRP mAbs (n= 50). >50% responders: proportion of patients with
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a> 50% reduction in monthly migraine/headache days compared
to baseline; >75% responders: proportion of patients with a> 75%
reduction in monthly migraine/headache days compared to baseline

>75% responders

70
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50
40 37

32
30

frequency (%)

22
20

10 8

weeks 9-12 weeks 21-24

[ patients who escalated eptinezumab dose from 100 mg to 300 mg at week 12 (n=25)

[ patients who did not escalate eptinezumab dose (n=49)

Fig.4 Responders at weeks 9-12 and weeks 21-24 in patients who
escalated the eptinezumab dose to 300 mg at week 12 (n= 25) versus
those who did not (n=49). >50% responders: proportion of patients

after six months of therapy. Response rates showed a sig-
nificant improvement between weeks 21-24 compared to
weeks 9-12. Additionally, half of the patients reported
feeling “very much improved” or “much improved.” The
treatment was safe and well-tolerated, with adverse events

@ Springer

with a> 50% reduction in monthly migraine/headache days compared
to baseline; >75% responders: proportion of patients with a> 75%
reduction in monthly migraine/headache days compared to baseline

being infrequent and mild; only one patient discontinued
treatment.

Eptinezumab’s effectiveness, measured by reductions in
migraine frequency, MAI, and MIBS-4, as well as response
and super-response rates, was greater in patients with CM
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PGIC at weeks 21-24

Il Overall patient population (n=74)
[ Patients with prior failure to anti-CGRP mAb treatment (n=24)

[] Patients who escalated eptinezumab dose from 100 mg to 300 mg at week 12 (n=25)

35.1%

0,
29.2% 28.0%

20.0%

16.7%

14.9%

45.8%

%

32.4%

17.6%

8.3% 8.0%

no change minimally improved

Fig.5 Patient Global Impression of Change (PGIC) at weeks 21-24
in the overall patient population (n= 74, black bars), in patients with
prior failure to monoclonal antibodies targeting CGRP pathway (anti-

than in those with HFEM. However, this difference may be
attributed to the small sample size of HFEM patients (12/74;
16.2%), which limits the ability to draw definitive conclu-
sions from this subgroup.

The proportion of >50% and >75% responders to eptin-
ezumab in this real-world study appears higher than that
reported in the corresponding DELIVER randomized con-
trolled trial, where >50% response rates ranged from 52
to 59% and >75% response rates ranged from 21 to 28%
with the 100 mg and 300 mg doses, respectively [15]. This
finding is particularly noteworthy given that our study popu-
lation was more complex and harder to treat, with a sig-
nificantly higher proportion of patients with CM (83.8% vs.
46%), MO (66.1% vs 13%), and a greater percentage of indi-
viduals with at least three prior therapeutic failures (100%
vs. 37%). This trend aligns with findings from other studies,
where anti-CGRP mAbs have demonstrated greater efficacy
in real-world compared to randomized controlled trials [9,
16-18]. Potential explanations for this discrepancy include
a more pronounced placebo effect in real-world settings,
where patients are often more engaged with their health-
care providers, or an increased CGRP activity in more com-
plex migraine patients, which could enhance the therapeutic
effects of anti-CGRP treatments.

Clinically meaningful data from this real-world study
include the very rapid onset of action of eptinezumab, its
effectiveness in patients with prior mAb treatment failures,

much improved very much improved

CGRP mAbs; n= 24, gray bars), and in patients who escalated the
eptinezumab dose to 300 mg at week 12 (n= 25, light gray bars)

and the effective escalation from 100 to 300 mg in one-
third of the patients by week 12.

Eptinezumab’s effectiveness was evident as early as
the first week of treatment, with a significant reduction in
migraine days. This rapid onset of action is particularly
important for patients with high migraine frequency or
disability, long disease duration, medication overuse, or
comorbidities. The quick action may be attributed to the
favorable pharmacokinetic properties of the intravenous
eptinezumab (Tmax: 30 min) [6]. Such an early response
offers a distinct clinical advantage.

Remarkably, eptinezumab also demonstrated strong
effectiveness at weeks 21-24 also in the 24 patients
(32.4%) who had previously failed a 12-month treatment
regimen with anti-CGRP mAbs. Switching to a different
anti-CGRP mAb when the first proves ineffective is known
to offer potential clinical benefits [19]. This approach is
largely supported by retrospective and observational
studies, which have mainly examined the outcomes of
switching from anti-CGRP mAbs to mAbs targeting the
CGRP receptor. Our study further reinforces this strategy,
demonstrating >50% and > 75% response rates of 58%
and 33%, respectively, at 24 weeks in patients previously
unresponsive to 12 months of anti-CGRP mAb therapy.
However, the favorable outcomes of therapeutic switching
could also be influenced by a potential carry-over effect
from the previous treatment with anti-CGRP mAbs or by
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the overall impact of long-term anti-CGRP treatment on
the course of the disease [20-22].

One-third of patients (33.8%) opted to increase their
eptinezumab dose from 100 to 300 mg at week 12, despite
having already achieved improvements in both primary
and secondary efficacy endpoints. This decision was
motivated by a desire to further maximize the therapeutic
benefits of eptinezumab. Following dose escalation, these
patients experienced a significant additional reduction in
disability, as reflected by improvement in HIT-6 score,
alongside a trend toward decreased analgesic use com-
pared to the 100 mg dose. Furthermore, the proportion of
>75% responders increased from 8 to 32%. These find-
ings underscore the importance of discussing the potential
for dose escalation to 300 mg, not only in patients with
an inadequate response to the 100 mg dose but also in
responders with more complex or disabling conditions, to
optimize treatment outcomes. However, we cannot exclude
that the observed improvement in outcomes may also be
partially influenced by patients’ expectations.

In terms of safety, adverse events were rare (2.8%),
mild, and transient, with none leading to treatment dis-
continuation. The discrepancy in adverse event fre-
quency compared to the DELIVER study (41-42%) may
be explained by differences in how adverse events were
assessed in clinical practice versus randomized controlled
trials. Additionally, the patients in our study had, on aver-
age, failed at least three prior preventive treatments, which
may have led them to underreport or downplay mild
adverse events, given their prior experience with less tol-
erable therapies.

This study has several limitations. The sample size is
relatively small, with a much higher proportion of patients
affected by CM (83.8%) and a smaller number with HFEM.
Additionally, due to AIFA regulations, we excluded patients
with less severe migraine (fewer than 8 MMD) and those
who had failed fewer than three classes of preventive treat-
ments. Another limitation is the use of paper-and-pencil dia-
ries instead of electronic ones, which may have impacted the
accuracy and consistency of data collection. Lastly, an inher-
ent limitation of real-world studies is the potential confound-
ing influence of migraine’s natural history, placebo effect,
and patient-driven lifestyle changes.

However, the study also has notable strengths. Its pro-
spective, multicenter design, which involved 22 head-
ache centers across approximately half of Italy’s regions,
ensures broad geographic representation from northern,
central, and southern Italy. This enhances the general-
izability of the findings to a diverse population. Moreo-
ver, patients were meticulously clinically characterized
through face-to-face interviews, utilizing the shared semi-
structured questionnaire of the Italian Migraine Registry
[13]. This questionnaire was administered by headache
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specialists specifically trained for this purpose, contribut-
ing to the reliability and depth of the data.

Conclusion

Our study demonstrates that, in a real-world setting, eptin-
ezumab significantly improves migraine outcomes after
24 weeks of treatment by reducing frequency, analgesic
use, pain severity, and both ictal and interictal disability in
individuals with migraine who have experienced multiple
therapeutic failures—most of whom (66.1%) presented with
medication overuse, while maintaining a favorable tolerabil-
ity profile. The clinical benefits observed after 24 weeks
of treatment were significantly greater than those achieved
after 12 weeks. Moreover, eptinezumab’s therapeutic effect
manifests rapidly, with improvements evident as early as
the first week of treatment. These beneficial effects were
observed not only in the general migraine population but
also in patients who have failed prior subcutaneous anti-
CGRP mAbs. One-third of the patients chose to escalate
their dose to 300 mg at week 12, achieving a further signifi-
cant reduction in migraine-related disability.

Further studies are warranted to validate and extend
these findings in larger, more diverse populations, includ-
ing individuals with lower migraine frequency. Addition-
ally, future research should focus on better characterizing
the subset of patients who may benefit from dose esca-
lation, as well as defining the optimal timing for dose
adjustments. A more precise quantification of the clinical
benefits associated with dose escalation is also needed to
guide individualized treatment strategies.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00415-025-13095-z.
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