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Abstract
Background: The improved prevention of migraine, driven by the introduction of calcitonin gene-related peptide
(CGRP)-targeted therapies, has prompted the International Headache Society (IHS) to propose new goals in migraine
management. This study aimed to evaluate the safety and effectiveness of atogepant for migraine prevention over
24 weeks, in accordance with the IHS-defined goals.
Methods: This is a multicenter, prospective, observational, real-world study on patients starting atogepant 60 mg for
migraine prevention. We describe efficacy and safety outcomes at weeks 9–12 (T3) and 21–24 (T6) relative to baseline
(T0) from the initiation of atogepant treatment. We also report the proportion of patients achieving migraine freedom,
optimal, modest or insufficient control according to the IHS position paper categories.
Results: One hundred twenty-eight (n= 128) patients (63 (49.2%) with chronic migraine, 115 (89.9%) female, aged 48.3
± 13.3 years) from 17 centers were analyzed. Monthly migraine days decreased from 16.5± 8.5 at T0 to 8.0± 8.4 at T3 (p
< 0.001 vs. T0) and 8.6± 9.2 at T6 (p< 0001 vs. T0, p= 0.265 compared to T3). Overall, 64.8% of patients were respon-
ders (at least 50% reduction in monthly migraine days from T0) at T3 and 61.7% at T6; 81.9% of responders at T3 main-
tained the responder status at T6, while 24.4% of patients among non-responders at T3 became responders at T6. At T3
and T6, 39.1% of the entire cohort achieved at least optimal migraine control (20.6% in chronic migraine and 56.9% in
episodic migraine).
Conclusions: The STAR study demonstrates, in a real-world setting, the safety and the sustained effectiveness of ato-
gepant 60 mg over 24 weeks and indicates that more than one-third of treated patients can achieve at least optimal dis-
ease control, with markedly better outcomes in episodic than in chronic migraine.
Trial Registration: The study was preregistered on clinicaltrial.gov, NCT06414044.
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Introduction
Migraine is among the most prevalent disorders worldwide
and among the leading causes of health loss.1 It is asso-
ciated with clinically relevant comorbidities and thus sig-
nificantly affects patients’ personal, emotional and
professional spheres.2,3 In the last decades, pivotal rando-
mized clinical trials (RCTs) demonstrated the efficacy of
onabotulinumtoxinA (BoNTa)4 and calcitonin gene-related
peptide (CGRP) targeting therapies.5,6 in migraine preven-
tion, reporting excellent tolerability profiles as well.

The extensive experience with BoNTa and monoclonal
antibodies against CGRP or its receptor (anti-CGRP
mAbs), derived from clinical practice and real-world stud-
ies, confirms their effectiveness, rapidity of action and tol-
erability, with up to two-thirds of patients reporting a
reduction in headache frequency by half.5–7 Nevertheless,
a percentage of patients do not respond properly to these
therapies, and even those who respond can be impacted
by a significant residual burden of migraine.8

In this scenario, the more recent introduction of gepants,
small molecules antagonizing the CGRP receptor, opened
new perspectives in the prevention and acute management
of migraine.6

Atogepant 60 mg daily was approved by the Food and
Drug Administration and European Medicines Agency for
episodic migraine (EM) and chronic migraine (CM)

prevention, based on the evidence from the randomized
ADVANCE9 and PROGRESS10 trials. The efficacy of ato-
gepant over placebo was also demonstrated in patients with
EM who previously had an inadequate response to two to
four classes of conventional oral preventive treatments.11

Based on these and other results, gepants are recommended
for preventive treatment by the recent guidelines12,13 and
practice recommendations14 of the International Headache
Society (IHS).

Evidence from real-world studies showed that atogepant
is effective in preventing migraine also in patients who did
not previously benefit from anti-CGRP monoclonal anti-
bodies (mAbs), although to a lesser extent than participants
who were naïve to anti-CGRP mAbs.15–18 Indeed, up to 7%
of the non-naïve patients achieved a 100% response rate
(RR) after 12 weeks of therapy.15

With the higher treatment response made real by novel,
specific drugs, the headache scientific community has
grown increasingly aware that minimizing the burden of
migraine can become possible. In this context, the IHS
has recently advocated raising the standards for migraine
prevention by setting ambitious yet pragmatic treatment
goals.19 More specifically, the IHS suggests categorizing
the outcomes of migraine treatment into 4 tiers: migraine
freedom, optimal control (< 4 monthly days with migraine
or moderate-to-severe headache), modest control (4–
6 days with migraine or moderate-to-severe headache),
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and insufficient control (> 6 days with migraine or
moderate-to-severe headache). To date, no data are avail-
able on the level of disease control, as defined by these stan-
dards, that can be achieved with treatment using gepants.

The present study aimed to evaluate the effectiveness
and safety of atogepant for migraine prevention over
24 weeks and to assess treatment performance in terms of
migraine control, as defined by the IHS Position
Statement on setting new standards for migraine prevention.

Methods

Study design and patients
The STAR study design and patients’ enrollment have been
previously described.15 The STAR is a real-world, pro-
spective, multicenter, investigator-initiated and independent
study, considering all consecutive outpatients treated with
atogepant 60 mg orally for EM or CM. The study has a pre-
planned 2-year follow-up.

In the present study, we included all patients enrolled in
the STAR study who had potentially at least 24-week
follow-up since the first intake and who took at least one
60 mg tablet of atogepant, regardless of discontinuation
for any reason, from June 2024 to April 2025.

The monthly migraine days (MMDs) were fully avail-
able at baseline, T3 and T6 for the entire cohort. The study
was pre-registered on clinicaltrials.gov (NCT06414044).
This study is reported in accordance with the STROBE
guidelines for observational study.

The local Ethics committee approved the study as part of
the Registro Italiano Cefalee (RICe) study (Studio RICe,
14591_oss CEAVC Studio RICe, 14591_oss and subse-
quent amendments). Detailed information on the RICe
study is reported elsewhere.20,21 All patients provided their
written informed consent before starting treatment with ato-
gepant. The open online database Research Electronic Data
Capture (REDCap) and the Empedocle electronic platform
(developed for the RICe study) were used for data
collection.

Inclusion and exclusion criteria
Inclusion criteria were: (i) individuals aged 18 years or
older; (ii) a diagnosis of migraine without aura, migraine
with aura, or CM according to the International
Classification of Headache Disorders, 3rd edition22; (iii)
at least four MMDs in the 3 months before enrollment;
(iv) good compliance with study procedures; (v) availability
of headache diaries for at least 1 month before enrollment;
and (vi) clinical indication for the prescription of atogepant
60 mg for migraine prevention.

Exclusion criteria were: (i) subjects with any contraindi-
cations to gepants; (ii) concomitant diagnosis of medical
diseases and/or comorbidities that could undermine the

study according to clinicians (e.g. medical conditions with
a life expectancy shorter than 2 years, or mental disabil-
ities/psychiatric conditions, that may interfere with the
questionnaire fill-in); (iii) pregnancy and breastfeeding;
and (iv) introduction or change in concomitant therapies
in the 12 weeks prior to enrollment.

Participants were enrolled regardless of the number of
prior ineffective or non-tolerated preventive treatments, if
any, in accordance with clinical practice. We have defined
“lack of efficacy” as no meaningful clinical migraine
improvement after the administration of drugs for ≥
6 weeks at the appropriate dose for oral standard of care
and two cycles (24 weeks) for BoNTa and at least 3 months
for CGRP mAbs according to the European Headache
Federation criteria.23 We also considered patients with
“lack of efficacy”who presented with a loss of effectiveness
for ≥ 6 weeks at the appropriate dose for oral standard of
care and one cycle (12 weeks) for BoNTa, and at least
3 months for CGRP mAbs.

According to the recent IHS recommendations for the
design of real-world studies in migraine,24 our study pro-
vides Data Quality Level 1 evidence. The checklist is
reported in the Supplementary material (Table S1).

Collected variables
Clinical and demographic features, as well as concomitant
and prior preventive treatments, were recorded after obtain-
ing an accurate medical history. We recorded clinically rele-
vant conditions, defined as active or recent medical
conditions or symptoms that have a meaningful impact on
a patient’s health or require treatment or diagnostic
follow-up.

MMDs and the number of monthly acute medications
(MAMs) were collected from paper or electronic headache
diaries prior to the first intake (i.e. baseline).

We defined patients with medication overuse (MO),
regardless of CM diagnosis, as those with overuse of acute
or symptomatic headache medication (≥ 10 days/month for
triptans and combination analgesics, or ≥ 15 days/month
for non-opioid analgesics) for more than 3 months.25

Finally, a panel of questionnaires was administered at
baseline (T0) and after 12 weeks (T3) and 24 weeks (T6)
weeks of therapy: the Headache Impact Test (HIT-6, 36–
78 scale),26 the Migraine Disability Assessment (MIDAS,
0–270 scale) questionnaire,27 the Migraine Treatment
Optimization Questionnaire-6 (mTOQ-6, 6–24 scale),28

the Migraine-Specific Quality-of-Life Questionnaire
(MSQ, 0–100 scale),29 the 12-item Allodynia Symptom
Checklist (ASC-12, 0–24 scale)30 and the Migraine
Interictal Burden Scale (MIBS-4, 0–12 scale).31 The
Patient’s Global Impression of Change (PGIC)32 was admi-
nistered only at T3 and T6.

An MMD was defined as any day with a headache with
the characteristics of migraine or the use of a triptan.
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Adverse events (AEs) were collected and reported to the
Italian Medicines Agency (i.e. AIFA) in accordance with
Italian regulatory requirements.

Outcomes and analysis
According to the IHS guidelines for the design of real-world
studies in migraine,24 the co-primary effectiveness out-
comes of the STAR study were: (i) changes in MMDs in
weeks 9–12 (T3) and in weeks 21–24 (T6) of treatment
compared to baseline and (ii) the percentage of responders
(namely patients who presented a reduction of MMDs ≥
50% (50%RR) compared to baseline) in weeks 9–12 and
21–24. We associated the assessment of the occurrence of
treatment-emergent side effects (TEAEs) to evaluate the
safety of the drug in a real-world population.

For the present analysis, our key secondary outcome was
the assessment of treatment effectiveness at T3 and T6
according to the following IHS position statement categor-
ies over the previous three months: migraine freedom (no
migraine or moderate-to-severe headache attacks), optimal
control (< 4 monthly days with migraine or
moderate-to-severe headache), modest control (4–6 days
with migraine or moderate-to-severe headache) and insuffi-
cient control (> 6 days with migraine or moderate-to-severe
headache).19

Other secondary outcomes assessed at T3 and T6 were:
(i) the percentage of patients with MO reverted during treat-
ment; changes from baseline in MAMs; changes from base-
line in the following patients’ reported outcomes (PROMs);
(ii) MIBS4 scores; (iii) changes from baseline in the MSQ
role function restrictive scores; (iv) changes from baseline
in the ASC-12 scores; (v) changes from baseline in the
mTOQ-6 scores; (vi) changes from baseline in the HIT-6
scores; (vii) changes from baseline in the MIDAS ; (viii)
PGIC rating; and (ix) percentage of AEs.

The exploratory outcome was the assessment of the
co-primary outcomes in patients who had not previously
benefited from anti-CGRP mAbs compared to participants
who were naïve to anti-CGRP mAbs.

Statistical analysis
The present study is an a priori analysis for the co-primary
outcomes. We included only subjects with complete infor-
mation regarding the primary studied variables (i.e.
MMDs). We declared data availability and performed the
analysis only in patients with usable data for the secondary
variables.

Based on the results of atogepant clinical trials and real-
world data on monoclonal antibodies targeting the CGRP
pathway, we calculated a sample size of at least 128 sub-
jects to achieve a power of 80% and a significance level
of 5% (two-sided) for detecting an effect size of 0.25
between paired variables (i.e. changes in MMDs).

Between-group differences in interval variables were
analyzed using independent t-test (expressed as the mean
± SD) or analysis of variance (ANOVA) when parametric
assumptions were met, and Mann–Whitney tests (medians
with interquartile range) when they were not.
Accordingly, we applied the t-test for repeated measures
and the Wilcoxon signed rank test to analyze the variation
of interval variables over time. We applied a repeated-
measures ANOVA to assess the effects of intersubject fac-
tors on variation across evaluation times. To correct the
multiple comparisons, we applied Duncan’s multiple range
test.

Contingency tables (chi-squared tests) and unadjusted
odds ratios (OR) with their 95% confidence intervals (CI)
were run to compare frequencies between groups. The
McNemar test for proportions of paired samples was
applied to assess changes in frequency over the evaluation
times.

Binary logistic regression (forced entry) was also run to
evaluate possible baseline factors (i.e. the presence of clinical
comorbidities, CM, previous ineffective mAbs or BoNTa
therapies, concomitant preventive therapies, age and sex as
independent variables) influencing an OPTIMAL outcome
at T6 (dependent variable). The independent variables
included in the above-described model were selected based
on their association in the univariate model, relevance to the
outcome, and the available evidence.15

Figure 1. PRISMA diagram showing patients’ screening and
enrollment
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All tests were two-tailed. p < 0.05 (two-tailed) was con-
sidered statistically significant. Statistical analyses were
performed using SPSS, version 27.0 (IBM Corp.,
Armonk, NY, USA).

Results

Co-primary outcomes
Out of the 398 screened, 128 patients (63; 49.2% with CM,
115; 89.8% female, aged 48.3± 13.3 years, with a min-
imum age of 19 years and a maximum of 79 years) from
17 Italian centers had the 24-week observation period fol-
lowing the first intake of atogepant tablets (Figure 1),
regardless of discontinuation. Table 1 summarizes baseline
demographic and clinical profiles in EM and CM patients.
The overall discontinuation rate was 13.2% (n= 17/128).
The time and reasons for discontinuation are detailed in
the Supplementary material (Figure S1).

In the whole group, MMDs decreased from 16.4± 8.5 at
baseline to 8.0± 8.4 at T3 (p < 0.001) and 8.6± 9.2 at T6 (p
< 0.001 vs. baseline; p= 0.265 vs. T3). Subjects with EM
had a reduction in MMDs from 9.5± 2.6 at T0 to 4.5±

5.3 at T3 (p < 0.001) and to 4.1± 4.5 at T6 (p= 0.560 com-
pared to T3). Subjects with CM had a reduction from 23.7±
6.2 at T0 to 11.6± 9.4 at T3 (p < 0.001) and to 12.3± 10.5
at T6 (p= 0.055 compared to T3) (Figure 2A).

Overall, 64.8% of patients achieved 50%RR at T3 and
61.7% at T6 (70.8% at T3 and 69.2% at T6 in the EM
group, and 58.7% at T3 and 54.0% at T6 in the CM group).
The differences in 50%RR between T3 and T6 were not sig-
nificant (p> 0.400 for all comparisons) (Figure 3A).
Notably, in the whole cohort, 81.9% of responders at T3
maintained the 50%RR also at T6, while 24.4% of patients
who were non-responders at T3 became 50%RR responders
at T6.

Key secondary outcome
Figure 4 displays categories of migraine control at different
time points. At T3, according to the IHS position statement
categories, 39.1% of the entire cohort achieved at least opti-
mal migraine control (20.6% in CM and 56.9% in EM; p <
0.001 from baseline for all groups). At T6, we observed at
least optimal migraine control in 39.1% of the whole cohort,
20.6% in CM and 56.9% in EM. Notably, a higher

Table 1. Baseline characteristics of the STAR-2 study cohort, comparing patients with episodic (EM) and chronic (CM) migraine

Cohort
(n= 128)

EM
(n= 65)

CM
(n= 63) P

Age (years), mean (SD)
(minimum – maximum)

48.3 (13.3)
(19–79)

46.4 (14.0) 50.3 (12.2) 0.100

Female, % (n) 89.8 (115) 87.7 (57) 92.1 (58) 0561
Onset age (years), mean (SD) 19.1 (10.9) 18.5 (9.7) 19.9 12.3) 0.509
BMI (kg/m2), mean (SD) 23.57 (4.34) 22.62 (3.42) 24.53 (4.95) 0.013
Weight (kg), mean (SD) 63.9 (12.9) 61.8 (10.8) 66.2 (14.4) 0.059
Clinically relevant comorbidities, % (n) 50.8% (65) 33.8 (22) 68.3 (43) < 0.001
MMDs, mean (SD) 16.4 (8.5) 9.5 (2.6) 23.7 (6.2) < 0.001
MAMs, mean (SD) 17.0 (18.8) 8.7 (6.4) 27.5 (23.6) < 0.001
Medication overusers, % (n) 57.6 (66) 21.5 (14) 82.5 (57) < 0.001
MIDAS,mean (SD) 22.3 (29.3) 53.3 (35.0) 86.7 (69.7) < 0.001
HIT-6, mean (SD); n 65.6 (7.7); 120 64.1 (9.1); 59 66.9 (5.9); 61 0.043
ASC-12, mean (SD) 11.2 (7.6) 10.5 (7.7) 12.0 (7.3) 0.108
MSQ restrictive, mean (SD); n 41.6 (16.8); 111 45.9 (14.8); 44 37.4 (17.6); 57 0.252
MIBS-4, mean (SD); n 6.2 (4.2); 125 6.1 (4.4): 63 6.2 (4.0):62 0.939
mTOQ-6, mean (SD); n 18.2 (4.4); 126 18.6 (3.9); 64 17.8 (4.8); 62 0.323
Previous ineffective treatments, median (IQR)

(minimum to maximum)
4 (3) (1–10) 4 (3) (0–10) 5 (4) (0–9) 0.008

OnabotulinumtoxinA, % (n) 35.2% (45) 15.4 (10) 55.6 (35) <0.001
CGRP targeted therapies, % (n) 44.5 (57) 26..2 (17) 63.5 (40) < 0.001
Concomitant preventive therapy, % (n) 39.1 (50) 29.2 (19) 49,2 (21) 0.029
Anticonvulsants,% (n) 10.9 (14) 10.8 (7) 11.1 (7) 1.000
Beta-blockers, % (n) 9.4 (12) 3.1 (2) 15.9 (10) 0.013
Tricyclic antidepressants, % (n) 15.6 (20) 10.8 (7) 20.6 (13) 0.148
Calcium channel blockers, % (n) 3.1 (4) 4.6 (3) 1.6 (1) 0.321
OnabotulinumtoxinA, % (n) 3.1 (4) 0 6.3 (4) 0.056
Angiotensin II receptor blockers, % (n) 1.6 (2) 0 3.2 (2) 0.240

ASC-12: 12-item Allodynia Symptom Checklist; BMI: body mass index; HIT-6: Headache Impact Test; IQR: interquartile range; MAMs: monthly acute
medications; MIBS-4: Migraine Interictal Burden Scale; MIDAS: Migraine Disability Assessment questionnaire; MMDs: monthly migraine days; MSQ:
Migraine-Specific Quality-of-Life Questionnaire; mTOQ-6: Migraine Treatment Optimization Questionnaire-6.
In case of missing data, the number of available data is reported.
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proportion of patients achieved migraine freedom at T6
(10.9%) compared to T3 (7%). However, while the rate of
migraine freedom in patients with EM more than tripled
from T3 to T6 (rising from 4.6% to 15.4%), it decreased
among those with CM, from 9.5% to 6.3%.

At least optimal control of migraine was inversely asso-
ciated with the presence of a clinically relevant comorbid
condition (OR= 0.371; 95% CI= 0.178–0.773; p=
0.011), previous failure of anti-CGRP mAbs (OR= 0.165;
95% CI= 0.072–0.377; p < 0.001), and of BoNTa (OR=
0.421; 95% CI= 0.196–0.816; p= 0.949). Likewise, the
presence of concomitant preventive therapy at T3 (OR=
0.307; 95% CI= 0.115–0.817; p= 0.019) was inversely
associated with optimal outcome.

When including these variables into the binary regres-
sion model, baseline CM (p= 0.020) and prior failure

with anti-CGRP mAbs (p= 0.001) were the only factors
that remained inversely associated with optimal control at
T6 (see Supplementary material, Table S2).

Other secondary outcomes
Baseline MAMs (available for 105 subjects) decreased from
17.0± 18.9 to 8.7± 11.8 drugs taken at T3 (p< 0.001) and
to 8.10± 15.0 at T6 (T3–T6 comparison p= 0.157).
Consistently, the number of patients with medication over-
use declined from 67 patients (52.3%) at T0 to 25 (19.5%; p
< 0.001) at T3 and to 26 (20.3%) at T6 (T3–T6 comparison:
p= 0.827).

As detailed in Table 2, from T0 to T6, PROM scores from
the HIT-6, MIDAS, ASC-12 and MIBS-4 questionnaires sig-
nificantly decreased (p<0.005) while the MSQ role-function

Figure 2. Monthly migraine day (MMD) variations from baseline to 9–12 and 21–24 weeks of atogepant therapy. (a, left) In the whole
cohort (black line), episodic migraine (EM) patients with (dotted line) and chronic migraine (CM) (dashed line). (b, right) In the whole
cohort (black line), in anti-calcitonin gene-related peptide (CGRP) naïve patients (dotted line) and in those with previous experience of
ineffective anti-CGRP mAbs (dashed line).

Figure 3. (a, left) Percentages of patients achieving monthly migraine day (MMD) response rates (50%, 75% and 100%) in the whole
cohort, at 9–12 weeks and 21–24 weeks after atogepant treatment. (b, right) MMD 50% response rate (RR) in patients with (calcitonin
gene-related peptide (CGRP) failure, right) and without (CGRP naïve, left) previous experience of ineffective anti-CGRP monoclonal
antibodies.
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restriction score increased (p<0.001). Notably, the most pro-
nounced changes in these measures between T0 and T3,
except for the MIBS-4 score, which continued to decline
from T3 to T6 (p<0.001). Interestingly, the mTOQ-6 score
decreased from baseline to T3 (p= 0.002) and then increased
from T3 to T6 (p<0.001).

At T6, the MIDAS, HIT-6, MSQ, MIBS-4, MSQ (p<
0.001) and ASC-12 (p= 0.008) scores significantly differed
across IHS position statement categories of migraine con-
trol, with better scores observed in the migraine freedom
and optimal control categories. Table 3 details the paired
comparisons across the IHS position statement categories
of migraine control at T6.

Response to atogepant in anti-CGRP mAbs naïve
patients and patients with previous failure of
anti-CGRP mAbs
Fifty-seven (44.5%) reported the previous use of at least one
anti-CGRP mAb,

During the first 3 months of atogepant treatment, MMD
reduction in anti-CGRP naïve patients (−7.3± 0.9) was
comparable to participants who previously did not benefit
from anti-CGRP mAbs (−9.9± 1.1; p= 0.071). From the

third to the sixth month of treatment, the change in
MMDs was influenced by previous failure of anti-CGRP
treatment (p= 0.004): naïve patients presented a further
decrease in MMDs (−0.7± 0.7), while non-naïve patients
showed a slight increase (+2.3± 0.8) (Figure 2B).

While at T3, the 50%RR was not significantly different
between the anti-CGRP naïve (69.0%) and the non-naïve
group (59.6%; p= 0.352), at T6, the 50%RR was higher
in patients who had not previously experienced ineffective
treatment with anti-CGRP mAbs (70.4% vs. 50.9%,
p= 0.027) (Figure 3B).

Adverse events and tolerability
Forty-eight (n= 48) patients (37.5%) reported AEs related
to atogepant at T3, while 27 (21.1%) reported these at T6
(p= 0.012) (see Supplementary material, Figure S2). At
T3, the most common adverse events were constipation
(18.0%), nausea (9.4%), decreased appetite (4.7%) and
fatigue (3.1%). None of these AE differed by body weight
(body mass index (BMI) dichotomized as above or below
25 kg/m2). At T6, constipation was reported by 9.4% of
subjects, nausea by 4.7%, decreased appetite by 6.3% and
fatigue by 3.1%. Notably, one patient at T6 reported telogen
effluvium (0.8%) (see Supplementary material, Figure S2).

Figure 4. Percentages of patients whose migraine control is classified according to the International Headache Society proposed
categories: at baseline of the 24-week STAR study, at 0–12 weeks and 13–24 weeks after atogepant treatment, in the whole cohort,
chronic migraine (CM) and episodic migraine (EM) patients.

Table 2. Patient-reported outcomes at baseline and at 12 and 24 weeks of observation

T0 T3 T6 p

MIDAS, mean (SD), n0126 69.7 (57.2) 22.3 (29.3) 25.8 (38.2) *< 0.001; §0.362
HIT-6, mean (SD), n= 100 65.5 (7.7) 53.3 (9.5) 51.6 (12.1) *< 0.001; §0.383
ASC-12, mean (SD); n= 110 11.2 (5.4) 5.9 (5.5) 4.8 (5.5) *< 0.001; § 0.112
MSQ role-function restrictive mean (SD). n= 108 41.6 (16.8) 70.5 (22.4) 72.8 (23.8) * < 0.001; § 0.232
MIBS-4 mean (SD). n= 120 6.2 (4.2) 4.2 (3.9) 3.1 (3.7) * < 0.001; § 0.001
mTOQ-6, mean (SD). n= 115 18.2 (4.5) 16.9 (4.8) 19.9 (4.8) *0.002; § < 0.001

ASC-12: 12-item Allodynia Symptom Checklist; HIT-6: Headache Impact Test; MIBS-4: Migraine Interictal Burden Scale; MIDAS: Migraine Disability
Assessment questionnaire; MSQ: Migraine-Specific Quality-of-Life Questionnaire; mTOQ-6: Migraine Treatment Optimization Questionnaire-6.
*Baseline to T3. §T3 to T6.
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From baseline to T6, AEs induced treatment discontinu-
ation in four (3.1%) patients (two for nausea and two for
somnolence/weakness)

In the overall cohort, we observed a mean weight reduc-
tion of 0.8± 3.1 kg from T0 to T3 (mean percentual weight
loss 1.3%) (p< 0.001), while the weight remained stable
from T3 to T6. At T6, 31 patients (24.2%) had gained
weight, while 58 (45.3%) presented weight loss; in particu-
lar, 15 participants (11.7%), presented clinically meaningful
(> 7%) weight reduction. Interestingly, in the whole group,
the extent of weight loss did not significantly differ (p=
0.560) in patients who were overweight (1.6%) at baseline
(i.e. BMI≥ 25 kg/m2) compared to those with normal
weight (1.2%) (Figure 5A). In those who lost weight, the
mean percent variation was 5.7% (minimum 0.9 – max-
imum 18.4) in the overweight group and 5.3% (minimum
1.19 – maximum 16.7) in the normal-weight subjects (p=
0.760). In patients experiencing significant weight loss,
weight decreased progressively during each time point (p
< 0.001) (Figure 5B). Notably, there was no association
between the occurrence of clinically meaningful weight
loss and 50%RR (p= 0.330), nausea (p= 0.256), perceived
loss of appetite (p= 0.532) or different classes of concomi-
tant therapies (p> 0.100, consistently)

Discussion
The STAR study, for the first time in a real-life setting,
showed that atogepant is effective, safe, and well-tolerated
in preventing migraine in EM and CM patients during 12
weeks of therapy.15 Here, we showed the persistence of
clinical benefits up to 24 weeks, as assessed by reductions
in MMDs and PROMs. More specifically, the main clinical
effect achieved in the first 12 weeks of therapy persisted
through the 24-week observation period.

The rapidity of the effect of blocking the CGRP pathway
on clinical outcomes has been previously observed with the
use of anti-CGRP mAbs, which were reported to achieve
the main effect in the first trimester of treatment, with
only a small percentage of patients (13.1%) obtaining a sig-
nificant benefit later.33 The rapidity of action of atogepant is
even more expected, as the time to peak plasma concentra-
tion is approximately 2 h, and the steady-state concentra-
tions are typically reached as early as day 3 of daily
dosing (6). Indeed, in the ADVANCE trial, the benefits of
atogepant were evident as early as the first full day after
treatment administration.34

While the pharmacokinetic properties of atogepant
largely support its rapid onset of action, sustained response

Table 3. Patient-reported outcomes at 24 weeks compared by categories of migraine control outlined by the IHS position statement

Migraine
freedom
(n= 14)

Optimal
control
(n= 48)

Modest
control
(n= 16)

Insufficient
control
(n= 50) p

MIDAS, mean (SD); n= 126 0.3 (0.9) 9.6 (11.1) 17.2 (12.3) 50.3 (52.1) *< 0.001
HIT-6, mean (SD), n= 100 39.0 (8.7) 48.3 (12.8) 51.3 (10.2) 58.2 (9.3) §< 0.05; p= 0.601
ASC-12, mean (SD), n= 110 0.8 (1.8) 5.8 (4.8) 3.5 (5.2) 6.0 (5.7) # < 0.01; p> 0.100
MSQ role-function restrictive, mean (SD). n= 108 95.1 (12.8) 82.5 (17.6) 77.6 (23.7) 59.3 (21.1) * < 0.05
MIBS-4, mean (SD), n= 120 0 2 (3.5) 1.7 (2.4) 5.4 (3.4) §<0.05; p= 0.463
mTOQ-6, mean (SD), n= 115 20.6 (5.7) 21.8 (4.2) 21.5 (3.4) 17.3 (5.1) ç<0.01; p> 0.500

*All comparisons; §for all except optimal-modest control comparison; #comparison migraine freedom and optimal with insufficient control.
çComparisons between insufficient control and the other classes.
ASC-12: 12-item Allodynia Symptom Checklist; HIT-6: Headache Impact Test; MIBS-4: Migraine Interictal Burden Scale; MIDAS: Migraine Disability
Assessment questionnaire; MSQ: Migraine-Specific Quality-of-Life Questionnaire; mTOQ-6: Migraine Treatment Optimization Questionnaire-6.

Figure 5. Weight (kg) variations from baseline to 12 and 24 weeks of atogepant therapy. (a, left) In the whole cohort (black line), in
patients with (dashed line) and without (dotted line) baseline over-weight. (b, right) In patients with (dashed line) and without (dotted
line) clinically meaningful weight loss.
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may depend on factors such as migraine fluctuations and
secondary central desensitization. In our cohort, 81.9% of
subjects who were responders at T3 maintained a 50%RR
also at T6. Moreover, approximately a quarter of subjects
who did not respond at T3 had a 50%RR at T6.

A recent real-world study16 reported the effectiveness
and tolerability of atogepant, focusing on 100 Norwegian
CM patients who completed 24 weeks of therapy. The
results showed improvements in MMDs and monthly head-
ache days at weeks 12 and 24 compared with baseline, with
50%RR of 45% and 53% at the two time points. In agree-
ment with the above and another short-term real-world
study, we reported the effectiveness of atogepant also in a
percentage of patients who were non-responders to
anti-CGRP mAbs.17,18 However, when assessing the
MMDs from 12 to 24 weeks of treatment in patients
naïve to anti-CGRP therapy compared to those with a pre-
vious unsatisfactory experience, we found that the former
inclined to a further decrease in MMDs (−0.7± 0.7), while
the latter showed a slight increase (2.3± 0.8) (Figure 2B).
In the Norwegian study, the two groups, anti-CGRP naïve
and non-naïve, presented a similar trend.16 To clarify this
issue, a longer follow-up is warranted, as long-term exten-
sions of clinical trials did not enroll large cohorts of patients
with prior failure of anti-CGRP mAbs.35 One possible
explanation is that, in a subset of patients, migraine attacks
could become resistant to different proportions of the CGRP
pathway inhibition.

In this view, a 50%RR assessment, although consistent
with current IHS guideline standards for evaluating treat-
ment efficacy versus placebo, cannot, by itself, comprehen-
sively capture the overall effectiveness in alleviating the
migraine burden in patients in real life. As an example,
patients with CM and very frequent attacks before starting
a treatment can present a very high disability migraine bur-
den even when achieving a 50% reduction in MMDs.
Although it provides a measurable and significant response
to a treatment, the 50%RR is far from capturing the well-
being of a person with migraine. Therefore, it should not
be used as the sole instrument for evaluating treatment goals
in clinical practice and real-world research.

In this context, the IHS proposed a new standard for ther-
apy goals, aiming to picture the actual benefit that patients
receive from the treatment. We applied them for the first
time in a population treated with gepants. Compared to
the study baseline (i.e. after previous therapies including
oral preventives, BoNTA anti-CGRP mAbs), when no
patients had an optimal control, we found that after 12
weeks as well as 24 weeks of atogepant, 39% of the entire
cohort achieved at least optimal control of migraine; how-
ever, there was a large gap between EM (56.9%) and CM
(20.6%). Along the same lines (Figure 4), the percentage
of EM patients achieving migraine freedom tripled from
T3 to T6 (up to 15.4%), whereas, in CM, it decreased.
The different outcomes in EM compared to CM population

support the idea that treating migraine earlier, before
chronic transformation takes place and disability is estab-
lished, is actually a game-changer.36

On the other hand, while reaching at least an optimal
migraine control in more than one-third of patients can be
considered a relevant achievement in patients who have
experienced multiple previous treatment failures, it also
captures the residual burden of migraine despite the most
innovative pharmaceutical management.8 The presence of
comorbid conditions and prior anti-CGRP mAb or BoNTa
failure was also inversely associated with an optimal out-
come, highlighting a group of patients whose management
poses a real challenge. Those who do not benefit from all
available classes of preventive treatment, defined as refrac-
tory migraine, have a poor prognosis and high disability,
even when they receive care in tertiary headache centers.37

A possible suggestion for clinical practice is to add prevent-
ive therapy to the treatment regimen, aiming to combine dif-
ferent mechanisms of action.38 However, in the absence of
ad hoc designed randomized trials, real-world observational
studies assessing outcomes in patients on anti-CGRP mAbs
combined with standard therapy suggest that concomitant
therapies do not increase the magnitude of response.33,39,40

Thus, the residual burden of these patients is one of the most
difficult migraine unmet needs to address.41 While, in a
more modern approach, treating migraine and comorbid
conditions early will probably hinder the disease progres-
sion toward disability and chronification, more strategies
should be implemented in resistant and refractory
patients.36,42

In the present study, atogepant improvement of migraine
burden was confirmed by several migraine-specific ques-
tionnaires. Allodynia severity and disability questionnaire
scores decreased, with some fluctuations from baseline to
T6, with the main variation occurring from baseline to T3
(Table 2), as observed for MMD reduction.

Several scales are used in clinical trials. real-world stud-
ies and clinical practice. Although none of these tools fully
capture the entire experience of headache disability, and
each score has its disadvantages, they are the only available
instruments to depict the many aspects of the disease bur-
den.43 To better understand the impact of migraine on
PROMs, we compared scores across the categories outlined
in the IHS position statement at 24 weeks of observation.
Allodynia and PROMs scores differed across categories
(Table 3), with a significantly greater impact in the optimal
than in the insufficient control group, confirming that
adequate control of migraine days is indispensable for
improving disability scores. Indeed, quality of life is par-
ticularly sensitive to improvements in MMD. The role func-
tion restrictive domain of the MSQ scale measures how
migraine limits a patient’s ability to engage in daily social,
work, and personal activities, capturing the functional
impact of migraine beyond pain, including on relationships,
leisure and productivity (i.e. higher scores indicate better
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outcomes). The scores increased from baseline to T3 but
were significantly different across the different categories,
even between “migraine freedom” and “optimal control.”
This aspect has significant social and economic implica-
tions, as an active and healthy individual uses fewer health-
care resources and is more productive.44

In the STAR study, atogepant was well tolerated, with no
serious AEs, and the rate of patients reporting AEs related
to atogepant decreased from T3 to T6, suggesting that toler-
ance could occur over time. The low discontinuation rate
(13.2%) was principally due to the lack of effectiveness
(see Supplementary material, Figure S1). In our cohort,
AEs were not influenced by BMI, suggesting that they are
not related to the drug body distribution.29

The magnitude of weight loss (1.3%) was slightly lower
than that observed in RCTs, where the percentage change
from baseline was around 2% at 24 weeks. Conversely, in
RCTs, only 4.9–5.8% of patients had a reduction of 7%
or higher, while, in our cohort, it was observed in 11.7%
of participants.45 This discrepancy is surprising, especially
considering that RCTs included patients with a mean BMI
higher than 25 kg/m2 (overweight) or 30 kg/m2 (obesity)45

and one could expect that the weight loss is proportional to
the baseline body weight.

Similarly, in our cohort, weight reduction was not influ-
enced by baseline BMI, suggesting that other factors (e.g.
individual predisposition, metabolism, diet and maybe a
return to an active lifestyle) also contribute to weight loss
in treated patients. In RCTs, weight loss increased progres-
sively from baseline to 24 weeks, then stabilized from 40–
52 weeks. In the 24-week STAR population, the weight
change occurred in the first 12 weeks and remained stable
until 24 weeks (Figure 5A). However, those with clinically
meaningful weight loss (≥ 7%) exhibited a progressive
weight reduction (Figure 5B), which was neither related
to nausea and perceived loss of appetite, nor with 50%
RR, suggesting that a subset of patients is particularly prone
to atogepant-related weight loss; however, the mechanisms
are unclear.

To the best of our knowledge, STAR is the first study to
evaluate the effectiveness of atogepant using the new out-
comes outlined by the IHS position statement,19 providing
the highest level of data quality. Its strengths include a pro-
spective, multicenter design that reflects routine clinical
practice across several Italian headache centers and its inte-
gration with a nationwide registry of patients with headache
disorders. Another strength is the prospective data collec-
tion over 24 weeks, which enabled assessment of both
AE tolerance over time and response consistency. The study
also followed guidelines for real-world preventive treatment
studies24 and was preregistered.

The main limitation of our study is its real-world obser-
vational design, which lacks a placebo control group and
more detailed information, such as tablet counts, to assess
treatment adherence. Moreover, we included only patients
enrolled in selected Italian centers. These aspects may limit
interpretation and make the results susceptible to uncon-
trolled confounding factors, and are prone to selection
bias, potentially including patients with more severe or
treatment-resistant migraine, not reflecting the general
population of migraine patients.

Conclusions
The STAR study demonstrates that atogepant effectiveness
is maintained over 24 weeks of treatment, with approxi-
mately one-quarter of patients becoming responders after
12 weeks. Besides, no serious safety concerns emerged in
this real-world population. Additionally, the STAR study
proves that the ambitious goals set by the IHS position
statement on higher standards for migraine treatment can
be achieved with atogepant in many patients, suggesting
that anti-CGRP drugs should be offered earlier in the dis-
ease course.46 Nonetheless, we highlight that, especially
for patients with CM, a substantial unmet need may be pre-
sent even with atogepant treatment, and that future studies
should aim to define how we can achieve better outcomes.

Clinical implications

• Atogepant effectiveness in real-life, assessed by reductions in MMDs and PROMs, is observed within the first
12 weeks and persists across 24 weeks of treatment.

• Optimal control of migraine was achieved in 56.6% of EM but in 20.6% of CM patients
• No signals of emergent adverse events are evident with 24 weeks of atogepant treatment.
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