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Abstract

Background Atogepant is approved for migraine prevention and has shown strong efficacy in clinical trials.
However, its effectiveness following failure of anti-CGRP monoclonal antibodies (MAbs) has not been evaluated in
large real-world populations.

Methods This multicenter observational study conducted across Spanish headache units included adults with
migraine who initiated atogepant after failure of > 1 anti-CGRP MAb and had > 3 months of follow-up. Baseline
demographic and clinical variables were collected prospectively, with follow-up assessments at months 3 and 6. The
primary outcome was the proportion of patients achieving a > 50% reduction in monthly migraine days (MMD) at
three months. Secondary outcomes included > 30%, > 75%, and 100% response rates; changes in headache days, pain
intensity, acute medication use, and patient-reported outcomes; adverse events; treatment persistence; and factors
associated with response.

Results A total of 252 patients were included (mean age 48.9+ 12 years; 83.3% female; 80.6% with chronic migraine,
45.6% with continuous daily headache). Prior to atogepant, 39.7% had failed one anti-CGRP MAb, 27.0% two, 20.2%

three, and 13.1% four. Median baseline MMD was 16, monthly headache days 27, and acute medication days 20. At 3
months, 44.4% achieved a > 30% reduction in MMD, 29.7% >50%, and 11.7% >75%. Adverse events were reported in
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52.5% of patients, most commonly constipation (30%) and nausea (25%). At three months, 26.2% had discontinued
treatment (65.1% due to inefficacy, 28.8% due to intolerance). Treatment persistence at 180 days was 61% (95%

Cl 54 to 69%). A higher number of previously failed MAbs was independently associated with reduced odds of
>50% response (RR 0.79, 95% Cl 0.64 to 0.97). Moreover, a higher number of previously failed MAbs was associated
with diminished improvements across multiple clinical endpoints, including headache frequency, intensity, acute

medication use, and disability measures.

Conclusion Atogepant may represent a viable treatment option for patients with migraine who have failed anti-
CGRP MADs. In this large real-world cohort, approximately one-third of patients achieved a > 50% response, despite a
treatment-refractory profile. However, the likelihood of response decreases with a higher number of previously failed

MAbs, and mild adverse events are frequent.
Highlights

This is the largest real-world study to date evaluating atogepant after failure of anti-CGRP monoclonal
antibodies in migraine, including a highly refractory multicenter cohort.

Atogepant after anti-CGRP monoclonal antibodies failure achieved a>50% response in 29.7% of patients and
a>30% response in 44.4% at 3 months, with mild adverse effects reported in over half of cases.

A higher number of previously failed MAbs, trigeminoautonomic symptoms, and depression were
independently associated with lower likelihood of response.

Keywords Atogepant, Anti-CGRP monoclonal antibodies, Real-world, Treatment failure, Migraine

Introduction

The emergence of anti-CGRP monoclonal antibodies
(MADbs) has transformed the preventive treatment para-
digm for migraine due to their high efficacy and tolerabil-
ity [1]. These benefits extend to patients who have failed
prior preventive therapies [2]. Furthermore, real-world
data indicates that approximately 60% of patients achieve
a250% reduction in monthly migraine days [3]. None-
theless, a proportion of patients remain partial respond-
ers or non-responders, creating a therapeutic dilemma
regarding whether to switch to another MAb or consider
moving to newly commercialized gepants [4].

Atogepant, a gepant approved for the preventive treat-
ment of migraine, has demonstrated robust efficacy
and favorable tolerability in patients with both episodic
[5-7] and chronic migraine [8]. It has also shown prom-
ising results in subpopulations with prior failure to oral
preventive treatments [9]. However, no clinical trial has
specifically assessed its use in patients previously treated
with anti-CGRP MAbs, which poses a critical clinical
question, as there is currently no established guidance on
the therapeutic approach following MAD failure.

Two early Italian real-world studies evaluating atoge-
pant also included patients who had previously failed
anti-CGRP MAbs [10, 11]. In these studies, overall
response rates were consistent with, or even higher than,
those reported in clinical trials, with 56.5% and 65.9%
of patients, respectively, achieving a>50% reduction in
migraine days. Among patients with prior MAb failure,
who represented 52.8% (n=56) and 41.5% (n=34) of the
respective cohorts, >50% response rates were modestly
lower (46.4% and 52.9%). However, these studies included
a limited number of patients with prior MAb failure (90

across both studies) and did not specifically focus on this
population.

Later, a single-center Spanish study reported on 44
patients who initiated atogepant following MAb failure,
with >50% and >30% response rates of 18.2% and 25%,
respectively, and adverse effects in 50% of patients [12].
While these findings suggest a potential benefit in a sub-
set of patients, their generalizability is limited by the
small sample size.

Therefore, this multicenter Spanish study aimed to
evaluate the effectiveness, tolerability, treatment persis-
tence, and factors associated with response to atogepant
in a large cohort of patients with migraine who had pre-
viously failed anti-CGRP monoclonal antibodies.

Methods

Patients

This observational retrospective study analysed clinical
data that were prospectively collected in routine practice
across 17 headache units in Spain. Patients who initiated
atogepant between June 2024 and January 2025 after hav-
ing failed at least one anti-CGRP MAb were included.
Eligibility criteria required fulfilment of the ICHD-3
(International Classification of Headache Disorders, 3rd
edition) diagnostic criteria for migraine [13] and a mini-
mum follow-up period of three months.

Inclusion of patients with at least one prior anti-CGRP
MAD failure was motivated by the exclusion of this sub-
group from clinical trials, while also allowing patients
with multiple prior MADb failures to more accurately
reflect real-world clinical practice.

In accordance with the Spanish government’s reim-
bursement criteria for atogepant, all enrolled patients
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had =8 monthly migraine days at baseline and had failed
at least three preventive treatments, including onabotu-
linumtoxinA (BTX-A) in the case of chronic migraine.
Atogepant was prescribed as a daily oral treatment.
Treatment decisions were made individually by the
attending physician, taking into account concomitant use
of oral preventives or BT X-A. Patients with medication-
overuse headache (MOH) were not required to undergo a
specific withdrawal strategy prior to atogepant initiation.
Comorbidities such as depression, anxiety, and fibromy-
algia were recorded based on a previously established
clinical diagnosis documented at the baseline visit; no
formal diagnostic criteria were reassessed for this study.

Variables
All clinical data were prospectively collected from the ini-
tiation of atogepant treatment, with quarterly scheduled
visits and a minimum follow-up of three months. Base-
line variables collected included age, sex, migraine dura-
tion, time since chronification (if applicable), phenotypic
traits (aura, unilateral pain, unilateral trigeminoauto-
nomic symptoms, nausea/vomiting, photophonophobia,
and allodynia), prior preventive treatments including
MAbs (with documentation of duration and reason for
discontinuation), concomitant oral preventives or BTX-
A, and comorbidities (depression, anxiety, fibromyalgia).
Quarterly assessments included monthly migraine
days (MMD), monthly headache days (MHD), frequency
of monthly headache days by maximum pain intensity
(none, mild, moderate, or severe on a 4-point scale),
acute medication days per month (AMDM), the 6-item
Headache Impact Test (HIT-6), the Migraine Disabil-
ity Assessment (MIDAS, with higher scores reflect-
ing greater disability), Patients’ Global Impression of
Improvement (PGII; 7-point scale where 1=no change
and 7 =very much better) or Patients’ Global Impression
of Change (PGIC; 7-point scale where 1 =very much bet-
ter and 7 =very much worse), the Hospital Anxiety and
Depression Scale (HADS, with higher scores reflect-
ing greater anxiety/depression), the Migraine-Specific
Quality of Life (MSQ, with lower scores reflecting worse
migraine-related quality of life), adverse effects, and time
to treatment discontinuation along with reasons.
Headache parameters (MMD, MHD, AMDM, and
headache intensity) were recorded using standardized
paper or electronic headache diaries, in accordance with
each center’s routine clinical practice. A headache day
was defined as any calendar day with a headache episode.
A migraine day was defined as a headache lasting=4 h
that met ICHD-3 criteria for migraine or probable
migraine, or a headache successfully treated with a
triptan, ergotamine, or other migraine-specific acute
medication. Patient-reported outcomes were collected
using standardized paper or electronic forms at each
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visit. Although the participating centers did not follow
a specific protocol for this study, clinical variables were
prospectively collected in line with the consensus recom-
mendations of the Headache Study Group of the Span-
ish Society of Neurology and were subsequently used for
analysis.

Outcome measures

The primary endpoint was the proportion of patients
achieving a=50% reduction in MMD at 3 months. Sec-
ondary endpoints included the proportion of patients
achieving a>50% response at 6 months, as well as the
proportion of patients achieving>30%, >75%, and 100%
responses at 3 and 6 months. Additional secondary out-
comes included changes in MMD, MHD, AMDM, head-
ache intensity, and patient-reported outcomes (HIT-6,
MIDAS, HADS, MSQ) after 3 and 6 months and adjusted
by prior MAbs. PGII and PGIC were also assessed at
these time points. Adverse effects, retention rates, time
to treatment discontinuation, and factors associated with
>50% and >30% response were evaluated. Subgroup
analyses were conducted to compare outcomes based on
migraine type (episodic vs. chronic), number of previ-
ously failed MAbs, prior erenumab use, and the presence
at baseline of continuous daily headache (CDH, defined
as headache occurring every day of the month) or MOH.
Results were also stratified by washout duration, defined
as short (<90 days) or long (>90 days) according to the
time between the last administered MAb and atogepant
initiation.

For response-rate analyses (=30%, >50%, >75%, and
100% reduction in MMD), patients who discontinued
atogepant before the 6-month visit were considered non-
responders at month 6. In contrast, analyses of toler-
ability and patient-reported outcomes (HIT-6, MIDAS,
HADS, MSQ, PGI) at each time point were restricted to
patients with available assessments (complete cases).

Statistical analysis

Demographic and clinical characteristics of the included
population were summarized. For the continuous vari-
ables, mean and standard deviation, or median and inter-
quartile ranges according to the distribution was used.
For discrete variables, the corresponding absolute and
relative frequencies were reported. Response rates and
adverse effects were calculated using absolute values and
proportions.

To examine the evolution of relevant clinical endpoints
independent linear quantile mixed models were esti-
mated for each endpoint with time as a fixed factor and
patient as a random factor. These models were repeated
adjusted by previous MAbs. The interaction between
time and previous MAbs was also tested.
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For the analysis of time to treatment discontinuation, a
Kaplan-Meier curve was plotted.

To study the factors associated with treatment
response > =30% and >=50% in MMD, independent log-
binomial models were performed for each outcome and
factor. These models were repeated adjusted for known
factors. Multiple imputation by chained equations with
fifty iterations of imputation was applied to account for
missing data in MIDAS, AMDM, HIT6 and TMC mea-
sures at baseline [14, 15]. The assumption that unob-
served values were missing at random was deemed to be
appropriate because we could not find any pattern among
the missing values [16].

Statistical tests were performed at a 5% significance
level and were bilateral. The statistical packages R 4.4.1 or
higher for Windows version and SPSS version 20 (IBM)
were used for data analysis and processing. No formal
sample size calculation was conducted, as the number of
patients was determined by available data across partici-
pating headache units, in line with the exploratory and
hypothesis-generating nature of this real-world study. No
adjustments were applied to account for potential inter-
center variability.

Ethics approval and consent to participate

The study was approved by the Ethical Committee of the
coordinating centre with reference EOMO018/25, which
granted a waiver of informed consent due to the retro-
spective nature of the study. The confidential information
of the patients was handled in accordance with Spanish
regulations.

(2026) 27:2

Page 4 of 12

Results

Baseline characteristics

Of the 252 included patients who initiated atogepant
and had more than three months of follow-up, 86 had
also available data at month 6 (see Flowchart in Fig. 1).
Patients who discontinued treatment before month 6
were considered non-responders in the effectiveness
analysis at month 6, resulting in a total of 152 patients
included in this response rate analysis. In contrast, toler-
ability outcomes and functional scales at month 6 were
evaluated exclusively in the 86 patients with available
data.

The mean age was 489 (SD 12.7) years, with 210
(83.3%) patients being women. The median duration of
migraine was 29 years (interquartile range [IQR] 17 to
40), and the median duration since chronification was 10
years (IQR 5 to 15). Phenotypic characteristics, comor-
bidities, and prior preventive treatments are summarized
in Table 1. Atogepant 60 mg was prescribed to all patients
except for two (0.8%) who received 10 mg.

Patients had failed a median of 2 (IQR 1-3) MAbs.
Specifically, 100 patients (39.7%) had failed one MAD,
68 (27.0%) two MAbs, 51 (20.2%) three MAbs, and 33
(13.1%) four MAbs. The median time since initiation
of the first MADb was 2.58 years (IQR 1.29-3.87), with a
baseline MMD of 16.5 (IQR 12—24) at that time. The last
MADb was discontinued a median of 94 days prior (IQR
28.5-426), primarily due to inefficacy (86.9%), followed
by intolerance (8.4%).

At baseline, 80.6% of patients had CM and 45.6% had
CDH. The median MMD was 16 (IQR 11-25), MHD was
27 (IQR 18.25-30), and AMDM was 20 (IQR 13-30).
Median patient-reported outcomes were as follows:

,
252 patients initiating atogepant after MAbs failure
\.
) 4
Month 3 66 stopped treatment due to..
252 patients e Inefficacy: 43
e Intolerance: 19
¢ Pregnancy: 3
» Not reached month 6: 100
Y
Mont‘h 6 17 stopped treatment due to..
86 patients e Inefficacy: 17

Fig. 1 Flowchart for patient inclusion. MAbs =monoclonal antibodies
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Table 1 Demographic and phenotypic characteristics,
comorbidities, and prior preventive treatments

N 252
Women [n (%)] 210(83.3)
Age [mean£SD] 489+12.7
Phenotypic characteristics [n (%)]
Aura 76 (30.2)
Unilateral pain 141/236 (59.7)
Unilateral trigeminoautonomic symptoms 48/236 (20.3)
Nausea or vomiting 188/236 (79.7)

Photophonophobia 208/236 (88.1)
Allodynia 114/219 (52.1)
Comorbidities [n (%)]
Anxiety 118/240 (49.2)
Depression 97/240 (40.4)
Fibromyalgia 34/240 (14.2)
Prior preventive treatment classes [median (IQR)] 5(5-6)
Prior oral preventive treatments [n (%)]
Beta-blockers 176 (69.8)
Topiramate 208 (82.5)
Amitriptyline 212/235(90.2)
Flunarizine 158 (62.7)
Lisinopril or candesartan 119/251 (47.4)
Prior treatment with BTX-A [n (%)] 228 (90.5)
Prior treatment with anti-CGRP MADbs [n (%)]
Erenumab 130 (51.6)
Galcanezumab 165 (65.5)
Fremanezumab 159 (63.1)
Eptinezumab 67 (26.6)

IQR=interquartile range; SD=standard deviation

Variables with missing data are indicated within the table

HIT-6 70 (IQR 65-74); MIDAS 79.5 (IQR 45-120);
HAD-A 9 (IQR 6-13); HAD-D 8 (IQR 4-13); and MSQ
21.2 (IQR 15-45.4). Clinical variables at baseline, month
3, and month 6 are detailed in Table S1 (Supplementary
Material).

100%

80%

60% A

53%

40%

20%

0%
All (n=239)

(2026) 27:2

HFEM (n=48)

Page 5 of 12

Effectiveness

At three months, 29.7% of patients achieved a>50%
reduction in MMD. The proportion of responders for
each percentage threshold is shown in Fig. 2, along with
responder rates for high-frequency episodic migraine
(HFEM) and chronic migraine (CM). At six months, the
overall proportions of responders were 28.9% for >30%
reduction, 21.1% for >50% reduction, 9.2% for >75%
reduction, and 2.6% for 100% reduction in MMD (n =152,
with patients who had discontinued counted as non-
responders). A sensitivity analysis including only patients
who reached month 6 (n=286) showed 51.2% responders
for >30% reduction, 37.2% for >50% reduction, 16.3% for
>75% reduction, and 4.7% for 100% reduction.

The baseline median MMD of 16 days (IQR 11-25)
was reduced to 11 (6—-20) at 3 months and 10 (5-20) at
6 months (n=286, patients with available data at month
6). Similarly, median MHD of 27 (18-30) was reduced
to 19 (10-30) at 3 months and 18 (10-30) at 6 months.
Changes in AMDM, headache days by intensity, HIT-6,
MIDAS, HADS, MSQ scores, and PGIC and PGII val-
ues are shown in Table 1S (Supplementary Material).
Patient-reported global impression of change at 3 months
is graphically presented in Fig. 1S (Supplementary Mate-
rial). Overall, 33% of patients rated themselves as “Much
improved” or better on the PGI-C (#=169), and 33%
rated “Somewhat better” or more on the PGI-I (2=97).

In mixed-effects quantile regression models, clini-
cal outcomes at 3 and 6 months were evaluated relative
to baseline using three models: (1) an unadjusted model
assessing the effect of time; (2) a model adjusted for the
number of prior anti-CGRP MAD failures (1 vs. >2); and
(3) a model incorporating an interaction term between
time and the number of prior MAbs.

For MMD, model 1 showed a median reduction of
-3.81 days at 3 months (95% CI - 5.07 to —2.54; p<0.001)

RR 230%

RR 250%
®RR 275%
mRR 100%
= AEs

54%

CM (n=191)

Fig. 2 Response rates and adverse effects at three months for the overall cohort and for HFEM and CM subgroups. AEs =adverse effects; CM = chronic
migraine; HFEM = high-frequency episodic migraine; RR=response rate. Confidence intervals 95%
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Table 2 Adverse effects reported after 3 and 6 months of
Atogepant treatment

Adverse effects [n (%)] M3 (n=240) M6 (n=81)
Any 126 (52.5) 30(37)
Constipation 72 (30) 14 (17.3)
Nausea 60 (25) 12 (14.8)
Fatigue 14 (5.8) 33.7)
Weight or appetite loss 12 (5) 6 (7.4)
Somnolence 8(3.3) 4(49)
Epigastric pain/dyspepsia 8(3.3) 0

Dizziness 7 (2.9) 1(1.2)

and -5.08 days at 6 months (95% CI -7.09 to -3.07;
p<0.001). Model 2 confirmed a significant main effect of
having>2 prior MAbs (+6.44 days; 95% CI 4.11 to 8.78;
p<0.001). In model 3, patients with only one prior MAb
had a median MMD reduction of —7.44 days at 6 months
(95% CI -9.72 to —5.16; p<0.001), while the interaction
term for >2 versus 1 prior Mab indicated a significantly
smaller benefit, resulting in a net reduction of —2.99 days

MMD

30

® 1 prior MAb @ 22 prior MAbs

Estimated values
)
3

=)

Baseline 3 months 6 months

HIT-6

80

@ 1 prior MAb @ 22 prior MAbs

e

Estimated values
S [o2]
S 3

N
1=}

Baseline 3 months 6 months
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in the 22 MABs group. Results for all other variables are
presented in Table 2S (Supplementary Material).

Over the 6-month follow-up, atogepant was associ-
ated with statistically significant improvements in MMD,
MHD, AMDM, headache intensity levels, HIT-6, and
MIDAS scores. However, patients with >2 prior MAbs
failures experienced significantly smaller improvements.
In contrast, HADS-A, HADS-D and MSQ did not sig-
nificantly differ based on prior MAbs history. Median
changes across follow-up derived from the marginal
effects models are presented in Figs. 2S and 3 (Supple-
mentary Material).

Tolerability

Adverse effects were reported in 52.5% of patients at
month 3 and in 37.0% of patients at month 6 (also shown
in Fig. 2). The distribution of reported adverse effects is
detailed in Table 2. By month 3, 7.9% of patients had dis-
continued treatment due to intolerance. Among these,
the most common reasons were nausea (63.2%), consti-
pation (36.8%), epigastric pain (10.5%), and dizziness

MHD

40

© 1 prior MAb @ 22 prior MAbs

30 _|_

20

Baseline 3 months 6 months

MIDAS

150

® 1 prior MAb @ 22 prior MAbs

1=}
=}

53
=}

.

Baseline 3 months 6 months

Fig. 3 Median changes during follow-up in MMD, MHD and scores on the HIT-6 and MIDAS scales adjusted by previous MAbs (marginal effects model).
MAbs = monoclonal antibodies; MHD = monthly headache days; MMD = monthly migraine days
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(5.3%), with six patients reporting more than one adverse
effect. No treatment discontinuations due to adverse
events occurred at month 6.

Persistence

Treatment discontinuation occurred in 66 patients
(26.2%) by month 3, mainly due to inefficacy (65.1%),
followed by intolerance (28.8%), pregnancy (4.5%), and
other reasons (1.5%). At month 6, 17 patients (19.8%) dis-
continued treatment, all due to inefficacy.

Overall, during follow-up, 32.5% of patients discontin-
ued treatment, with a median time to discontinuation of
97.5 days (IQR 86-141). The survival analysis is shown in
Fig. 4. The probability of continuing treatment at 90 days
was 88% (95% CI 83-92%), and at 180 days was 61% (95%
CI154-69%).

Factors associated with response

Regarding baseline variables associated with a=50%
response at three months, prior anti-CGRP MAD treat-
ment was significantly associated with a lower likelihood
of response (RR 0.79; 95% CI 0.65-0.97). The presence of
unilateral trigeminoautonomic symptoms was also asso-
ciated with reduced response (RR 0.51; 95% CI 0.26—1.00;
p=0.047). In the multivariate model, only prior MAb
treatment remained significantly associated with reduced
response (RR 0.79; 95% CI 0.64—0.97).

For a>30% response at three months, prior MAb
treatment (RR 0.83; 95% CI 0.72-0.96), previous use of
erenumab (RR 0.69; 95% CI 0.52-0.92), trigeminoauto-
nomic symptoms (RR 0.61; 95% CI 0.39-0.97), depres-
sion (RR 0.66; 95% CI 0.48-0.91), and anxiety (RR 0.72;

1.001

0.751

0.501

0.254

0.00 1
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95% CI 0.54—0.97) were all associated with a lower likeli-
hood of response in bivariate analyses. In the multivari-
ate analysis, factors associated with a lower likelihood
of achieving a=30% response included prior MAD treat-
ment (RR 0.83; 95% CI 0.73-0.95), trigeminoautonomic
symptoms (RR 0.63; 95% CI 0.40—0.98), depression (RR
0.66; 95% CI 0.49-0.89), and higher baseline MMD (RR
0.98; 95% CI 0.97-1.00; p=0.025). Conversely, longer
duration since migraine chronification (RR 1.01; 95% CI
1.00-1.02; p=0.018) and higher AMDM (RR 1.02; 95%
CI1.01-1.04) were associated with a greater likelihood of
response.

Relative risks for the association with a>50% and >30%
response at three months are shown in Fig. 5.

Treatment response rates according to baseline MOH,
baseline CDH, previous MAb treatment and previous
erenumab use are presented in Fig. 6. Notably, at month
3, a=30% response rate was observed in 47% of patients
with MOH versus 30% without, and in 39% of those
with CDH versus 49% without. Among patients previ-
ously treated with erenumab, the >30% response rate was
37%, compared to 53% in erenumab-naive individuals.
Response rates stratified by the number of failed MAbs
were 55%, 43%, 33%, and 36% for patients who had failed
1,2, 3, and 4 MAbs, respectively.

Patients with a longer washout period (>90 days since
the last MAD, n=118) showed response rates of 40.7%,
28.0%, 9.3%, and 2.5% for >30%, =50%, =75%, and 100%
reduction in MMD, respectively. Those with a shorter
washout period (<90 days, »=118) demonstrated simi-
lar rates of 47.5%, 31.4%, 13.6%, and 2.5%. Adverse effects

Proportion of patients remaining on treatment

0 30 60 90 120

150 180 210 240 270 300

Days since treatment initiation

Number at risk
AII{ 252 247 240 207 115

86 58 24 11 5 3

0 30 60 90 120

150 180 210 240 270 300

Days since treatment initiation

Fig. 4 Kaplan-Meier survival analysis showing treatment retention rates during follow-up
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Response rate >30%

Variable RRICI95%] RR[CI95%]

Sex : Woman vs Man 0.87 [0.54 ; 1.4] l— ——i 0.92[0.64 ; 1.31] Ii ——i

Age 1[0.98;1.01] :: 10.99; 1.01] :‘:

Time since migraine chronification  1.01[0.99 ; 1.02] :‘: 1.0111;1.02] |

Prior anti-CGRP MAbs 0.79 [0.65 ; 0.97] }—-—{ 0.83 [0.72 ; 0.96] }—-—|

Prior Erenumab 0.74[0.5; 1.09] —— 0.69 [0.52 ; 0.92] F——o

Baseline MMD 0.980.96 ; 1.01] ' 0.99[0.97 ; 1] : |

Baseline AMDM 110.97 ;1.02] " 110.98 ;1.02] :l:

Baseline MIDAS score 1[0.99; 1] J 101;1] 1

Baseline HIT-6 score 1[0.97;1.02] :1: 10.98; 1.01] : :

Aura 0.86 [0.55 : 1.33] }— ——| 0.86 [0.63 ; 1.19] }— ——{

Unilateral pain 0.81[0.54 ; 1.2] —— 0.97[0.72 ; 1.29] }— —|

Trigeminoautonomic symptoms 0.51[0.26; 1] l—l— 0.61[0.39; 0.97] }—I—‘

Nausea and/or vomiting 0.69 [0.45 ; 1.05] ——] 0.78[0.57 ; 1.06] F— —

Photophonophobia 1.08[0.58 ; 2.01] } { 0.9[0.6;1.35] — —4{

Allodynia 0.81[0.54 ; 1.21] — ——{ 0.87[0.65 ; 1.16] }— ——|

Depression 0.64[0.41 ; 1] }— —| 0.66 [0.48 ; 0.91] F—=—]

Anxiety 0.69 [0.46 ; 1.03] }— —1 0.72[0.54 ; 0.97] }—-—{

Fibromyalgia 0420017107  |—m—r] 0.65[0.37; 1.15] f——w———]

Continuous Daily Headache 0.73[0.49; 1.1] }— —~{ 0.78[0.58 ; 1.05] }— ——‘

Chronic Migraine 1.02[0.63;1.67] I—‘ — 1.02[0.71 ; 1.45] J —]

I B R

P— Lower response ----|---— Higher response -------- > e Lower response ----|---- Higher response -------- >

Fig. 5 Relative risks for associations with a>50% and >30% response rates at three months (bivariate analysis). *Statistically significant variables are
painted in red. MAbs=monoclonal antibodies; MMD = monthly migraine days; AMDM =acute medication days per month; MIDAS =Migraine Disability
Assessment Scale; HIT-6 =Headache Impact Test; RR=relative risk. Confidence intervals represent 95% Cl

were reported in 56.3% of patients in the long-washout
group and 48.3% in the short-washout group.

Discussion

In this real-world cohort of migraine patients with refrac-
toriness to previous anti-CGRP MAb therapy, atogepant
demonstrated a notable>50% response rate of 29.7%.
Although this rate is logically lower than those observed
in clinical trials involving patients who had failed only
unspecific oral preventives [8, 9] these trials excluded
patients with previous anti-CGRP therapies. Our findings
reinforce the notion that targeting the CGRP pathway
with an alternative agent can still yield clinical benefit in
certain patients.

Reported adverse effects were mostly constipation
(30%) and nausea (25%), occurring at higher rates than
those reported in clinical trials of atogepant [17] but con-
sistent with the initial real-world experience [10]. These
adverse effects were mild and led to treatment discon-
tinuation in only 7.9% of patients at three months. In
contrast, the second real-world study [11] included only
41.5% of patients with MAD failure (with a minimum of

more than five months since the last MADb), and while tol-
erability data were analyzed in the entire cohort (n=183),
only less than 50% (n=82) of patients were actually
assessed at month 3. Consequently, adverse effects may
have been underestimated in that study, as they could
have emerged later in patients not yet evaluated.

Compared with previous real-world cohorts of atoge-
pant use [10, 11], our series likely represents a more
treatment-refractory population, characterized by a
higher median number of previously failed treatments
(five classes, including anti-CGRP MAbs), and higher
rates of chronic migraine (80.6%), medication over-
use headache (80.7%), anxiety (49.2%), and depression
(40.5%). This likely explains the lower observed response
rates (=50% response of 29.7%) compared with the sub-
analysis of anti-CGRP MAD failure in the STAR (46.4%)
and GIANT (52.9%) studies. Additionally, in those stud-
ies, most patients had failed only one previous MAb
(at least 19 patients had failed two in STAR, while only
11 patients had failed two MAbs in GIANT, with none
failing three or more), whereas in our cohort, 60.3% of
patients had failed two or more MAbs.
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Fig. 6 Response rates at three months by (A) baseline MOH, (B) baseline CDH, (C) number of prior MAbs, and (D) previous erenumab treatment. CDH =
continuous daily headache; MAbs = monoclonal antibodies; MOH = medication overuse headache

A recently published single-center cohort of 44 patients
who initiated atogepant following MAD failure offers
results more comparable to ours. In that study, the >50%
and >30% response rates were 18.2% and 25%, respec-
tively, while adverse effects were reported in 50% of
patients [12]. The clinical characteristics of that cohort
were similar to ours, with high rates of chronic migraine
and medication overuse headache. However, important
differences exist: erenumab exposure was notably lower
(11.4% vs. 51.6% in our cohort), and fewer patients had
failed more than one MAb (47.8% vs. 60.3%). Addi-
tionally, their primary outcome was based on monthly
headache days (MHD) rather than monthly migraine
days (MMD), which may have contributed to the lower
reported response rates. When considering their data on
monthly moderate-to-severe headache days (MSHD),
the response rates are more aligned with ours: 47.6%
achieved a>30% reduction and 33.3% achieved a>50%
reduction.

In this highly refractory cohort—80.6% with chronic
migraine and 45.6% with continuous daily headache—
a>30% reduction in monthly migraine days, achieved by
44% of patients, may still represent a clinically meaning-
ful improvement. Importantly, relying exclusively on fre-
quency-based responder thresholds may underestimate

treatment benefit, as disability, impact, and quality-of-
life measures capture additional therapeutic effects [18].
Patient-reported outcomes are validated indicators of
clinical response [19], and in the context of highly refrac-
tory migraine, where reductions in attack frequency are
often modest, these parameters may be even more infor-
mative than frequency alone. Ultimately, these domains
correlate well with changes in headache frequency [20]
and support a multidimensional interpretation of atoge-
pant effectiveness in this population.

The present study also aimed to identify potential pre-
dictors of response to atogepant in patients who had pre-
viously failed anti-CGRP therapy. As expected, a greater
number of prior MAbs was consistently associated with
a reduced likelihood of response—an observation that
aligns with the concept that successive switches within
the same anti-CGRP pathway tend to yield diminish-
ing response rates [21]. Beyond response rates, our data
also revealed smaller improvements in headache inten-
sity, HIT-6 and MIDAS scores, and acute medication use
among patients with >2 prior MAD failures compared
to those who had failed only one. Taken together, these
findings support the early use of atogepant after the first
anti-CGRP MAD failure, as this strategy may increase the
probability of achieving a favorable clinical response.



Munoz-Vendrell et al. The Journal of Headache and Pain

To date, switching between MAb types—whether
targeting the CGRP ligand or receptor—has not been
consistently associated with differential response rates
[22-24]. However, in our study, prior erenumab use was
associated with a lower likelihood of achieving a>30%
response, with only 37% of patients previously treated
with erenumab responding, compared to 53% among
erenumab-naive patients. This observation reopens the
hypothesis that transitioning from a CGRP ligand-target-
ing MAD to a receptor antagonist—such as atogepant—
may confer added benefit in some patients.

Interestingly, the presence of unilateral trigemino-
autonomic symptoms was also associated with a lower
response. This finding contrasts with previous literature
suggesting such symptoms may indicate a more respon-
sive phenotype due to trigeminovascular activation [25,
26]. However, in this refractory population, these symp-
toms may reflect alternative or overlapping pathophysio-
logical mechanisms, such as PACAP-mediated pathways
[27, 28], which are not targeted by CGRP antagonism.

Depression was likewise associated with a lower proba-
bility of response, consistent with prior evidence showing
reduced treatment efficacy in patients with psychiatric
comorbidities [29].

Lastly, MMD, AMDM, and time since chronification
were also associated with a>30% response in the mul-
tivariate analysis. However, given the small effect sizes
and borderline statistical significance, these associations
should be interpreted with caution, as they may reflect
chance findings or artifacts related to model specification
rather than true predictive factors.

The present cohort included specific subpopulations
such as patients with CM, CDH and MOH. None of
these factors were associated with differential response
rates in our analysis. As illustrated in Figs. 2 and 6, the
response in these subgroups does not appear to be sig-
nificantly lower, suggesting that such patients should not
be excluded from a therapeutic trial of atogepant, even in
the context of refractoriness to MAbs. Likewise, washout
duration between the last MAb and atogepant initiation
did not influence the observed treatment effect.

This study represents a significant contribution, pro-
viding robust real-world evidence on the effectiveness
of atogepant following anti-CGRP MADb failure in a
large, multicenter cohort. It addresses a critical clinical
question regarding the utility of switching to a gepant
after MAD refractoriness. However, several limitations
should be acknowledged. The retrospective and mul-
ticenter nature of the study inherently carries a risk of
missing data, inaccurate variable reporting, and poten-
tial information bias related to inter-center variabil-
ity. Moreover, the absence of a control group precludes
direct comparisons to alternative therapeutic strategies.
Given that the included population represents a highly
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treatment-refractory subset—with high rates of CM,
CDH, and medication overuse—the observed response
rates may underestimate the efficacy of atogepant in
less severe or earlier-stage cases. Additionally, the rela-
tively short follow-up period may limit the ability to cap-
ture long-term treatment effects and sustained benefits.
Future studies with extended follow-up durations (e.g., 12
months) are essential to evaluate long-term persistence,
delayed onset of efficacy, and potential tolerability issues.

Conclusion

Atogepant could be a valid therapeutic option for
patients with migraine who have failed prior anti-CGRP
MADb treatments, demonstrating a>50% response rate
in approximately one-third of cases. Mild adverse effects
were reported in up to 50% of patients, most commonly
constipation and nausea. Notably, the number of pre-
viously failed MAbs was inversely associated with the
likelihood of response, highlighting that greater prior
exposure to anti-CGRP MAbs is associated with lower
effectiveness of atogepant.
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