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INTRODUCTION

treatment response and safety profiles in patients with migraine treated with anti-
CGRP treatments.

Methods: This was a retrospective multicenter, age- and sex-matched cohort study
in headache units/headache clinics in Spain and United Kingdom between May 2024
and May 2025 including patients treated with CGRP monoclonal antibodies from
prospectively collected cohorts. Patients were assessed for demographics, migraine-
related characteristics, treatment effectiveness (monthly migraine days [MMD] and/
or monthly headache days [MHD]), and safety outcomes. The main outcome was the
effectiveness measured by >50% response rate in MMD between the two groups.
Secondary outcomes included other effectiveness measurements regarding the num-
ber of MMD and MHD and treatment emerging adverse events.

Results: A total of 388 patients with migraine under anti-CGRP treatments (194 with
autoimmune diseases and 194 age- and sex-matched controls without autoimmune dis-
eases) were included. The proportion of patients achieving a 250% response rate in MMD
was higher in patients without autoimmune diseases at 6 (69% vs. 53%; p=0.006) and
9 months (74% vs. 52%; p=0.006). Treatment emerging adverse events were comparable
between the two groups (35% vs. 38%; p=0.575). Patients with autoimmune disease had
a significantly lower likelihood of achieving a 250% response in MMD compared with
those without autoimmune disease (adjusted odds ratio, 0.61; 95% confidence interval,
0.44-0.85; p=0.006), independent of comorbid depression and medication overuse.
Conclusions: Our study shows that anti-CGRP treatments are effective and safe for
patients with migraine regardless the presence of autoimmune diseases, although an
increased treatment response in patient without autoimmune disorders compared to
patients with autoimmune disorders was observed. These findings highlight the need
for early intervention, tailored strategies, and vigilant monitoring in patients with mi-
graine and autoimmune disorders. Further research should explore immunomodula-

tory approaches to enhance outcomes.

Plain Language Summary

Recent studies have found an association between migraine and several chronic in-
flammatory diseases, such as multiple sclerosis, inflammatory bowel disease, and
rheumatoid arthritis, suggesting that these conditions might share common immune
and vascular pathways. This study compared the safety and effectiveness of anti-
calcitonin gene-related peptide treatments in patients with migraine who also have
autoimmune disease with those who do not have autoimmune disease. Patients with
autoimmune diseases did not respond as well to the medications but had similar side
effects, suggesting that close monitoring and personalized care are needed for pa-

tients with migraine who also have autoimmune disorders.

KEYWORDS
anti-CGRP, autoimmunity, immunomodulatory, migraine, neuroinflammation, safety

migraine pathophysiology. It is involved in neuronal modulation in

the trigeminovascular nociceptive system and activation of neuro-

Migraine is a complex neurological disease with a prevalence of inflammatory cascades.?
14%-15% that represents the second cause of disability worldwide.’ Regarding the immunomodulatory role of CGRP, recent studies
Calcitonin gene-related peptide (CGRP) has an important role in have shown that CGRP signaling leads to a global inhibition of innate
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immunity and increasing serum CGRP levels in situations of systemic
inflammation have been found.® This peptide is released from sensory
C-fibers and acts on adjacent cells like monocytes/macrophages, mast
cells, or Langerhans' cells, and it regulates cytokine production by
modulating the differentiation of CD4 lymphocytes away from the Th1
and Th17 pathways, which are involved in diseases such as rheumatoid
arthritis.* On vascular smooth muscle cells, CGRP induces vasodila-
tion and has an anti-proliferative effect; whereas, on endothelial cells,
it promotes proliferation and angiogenesis and attenuates leukocyte
adhesion.>® Moreover, CGRP also plays a role in host defense against a
broad range of infective agents.7 Several symptoms affecting multiple
organs have been reported in patients both with and without a his-
tory of inflammatory disease.> CGRP is believed to negatively regulate
innate immunity, limiting inflammatory damage, although it may pro-
mote immunosuppression in severe infections such as sepsis.7'8 These
effects highlight CGRP's potential as a regulator of the immune sys-
tem beyond its neurological involvement in migraine, and may explain
the inflammatory and infectious complications observed in patients
treated with monoclonal antibodies against CGRP (CGRP mAbs).378
Recent studies have found an association between migraine and
several chronic inflammatory diseases, such as rheumatoid arthritis,
multiple sclerosis, and inflammatory bowel disease (IBD), suggesting
that inflammatory, immunological, and vascular mechanisms shared by
these conditions could underlie this connection.”™* This bidirectional
association emphasizes the potential importance of understanding the
impact behind CGRP inhibition in patients with autoimmune diseases
(AD) whose inflammatory state may call for higher doses of CGRP
mAbs, and highlights the necessity of further research in this area.
Moreover, a higher prevalence of migraine has been found in autoim-

mune disorders such as multiple sclerosis'?*>*¢ and 1BD,**17-%?

sug-
gesting a link between inflammatory disorders and migraine.

To date, there is scarce evidence regarding the real-world effect
of the potential immunomodulatory role of CGRP that comes from

a limited number of studies,>*8-2°

emphasizing the urgent need for
further research that examines the repercussions of blocking CGRP
in patients with AD and highlighting the importance of this present
project for filling that knowledge gap.

We hypothesized that comorbid AD may impact treatment re-
sponse and safety profiles in patients with migraine undergoing anti-
CGRP therapy. Our principal objective is to evaluate the response
and tolerability of the anti-CGRP drugs in patients with migraine
and AD. As a secondary objective, we evaluated other effectiveness
measurements, tolerability profile, and explored independent fac-

tors associated with patients with migraine and comorbid AD.

MATERIALS AND METHODS
Ethics statement
Approval for the study protocol including written informed consent

was obtained from the institutional ethics committee of Hospital
Universitario de la Princesa (no. 4563). This study represents the

primary, a priori-planned analysis of these data and was designed as
a sex- and age-matched cohort study before examination of study
outcomes. All analyses were conducted in accordance with pre-
specified study objectives, and no prior publications have reported
analyses addressing the research question examined in the present
study.

Study design

This is a multicenter retrospective study that includes patients with
migraine and AD treated with anti-CGRP drugs and age- and sex-
matched control patients with migraine and no AD collected in pro-
spective cohorts of patients with migraine attended at headache
units/headache clinics in Spain and United Kingdom between May
2024 and May 2025 from CGRP monoclonal antibodies cohort da-
tabases at headache units and clinics, including only patients fulfill-
ing inclusion criteria. Migraine diagnosis was made by neurologists
with experience in treating headache disorders according to the
International Classification of Headache Disorders, 3rd edition?!
and prescription of anti-CGRP drugs followed the European guide-
lines recommendations.?2

The inclusion criteria for patients with AD treated with anti-
CGRP drugs were: (1) 18years of age or older; (2) a confirmed
diagnosis of migraine; (3) ongoing treatment with anti-CGRP med-
ications with available baseline data and at least one follow-up
assessment at 3 or 6 months for either monthly migraine days
(MMD) or monthly headache days (MHD); and (4) the presence of
one or more autoimmune disorders. These included neurological
diseases (multiple sclerosis, myasthenia gravis, and autoimmune
encephalitis), rheumatological conditions (rheumatoid arthritis,
Raynaud's phenomenon, systemic lupus erythematosus, Sjégren's
syndrome, polymyalgia rheumatica, and vasculitis), gastrointesti-
nal disorders (inflammatory bowel disease and autoimmune hep-
atitis), dermatological conditions (psoriasis and cutaneous lupus),
endocrine disorders (hyperthyroidism, hypothyroidism, and di-
abetes mellitus type 1), and autoimmune-linked hypersensitivity
syndromes (asthma, hereditary angioedema, and chronic urticaria)
with specialists-confirmed diagnosis following appropriate criteria
for each of the conditions. Exclusion criteria were (1) refusal to
participate in the study, and (2) contraindications for the use of
anti-CGRP drugs.

Study cohort

Patients were consecutively included from respective anti-CGRP
databases, with selection criteria based on clinical records and
eligibility for anti-CGRP therapies. Patients with AD were patients
under anti-CGRP therapies (erenumab, fremanezumab, galcan-
ezumab, or eptinezumab) with AD. Patients without AD were age-
(+5years) and sex-matched patients with anti-CGRP treatments
with no AD.
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Variables included in the study

Demographic and clinical variables included sex, age, the presence
of high blood pressure, dyslipidemia, diabetes, smoking, current al-
cohol consumption, anxiety, depression, insomnia, other relevant
comorbidities according to the diagnosis of the physician in charge,
age of migraine onset, migraine type (episodic or chronic according
to International Classification of Headache Disorders, 3rd edition
criteria), presence of aura, duration of migraine, duration of chronic
migraine, medication overuse, and the number of prior preventive
treatments. The study also examined treatment response measured
by the 250% response rate in MMD and MHD, the presence of ad-
verse events, disease activity, and worsening of autoimmune con-
ditions (measured by clinical worsening according to the physician
in charge, analytical worsening or new MRI lesions). All data were

managed in a pseudonymized manner.

Statistical analysis

Data distribution was first assessed using the Kolmogorov-Smirnov
test to evaluate normality. Descriptive statistics were reported ac-
cording to data type and distribution. Symmetrically distributed
continuous variables are presented as means with standard devia-
tions (SDs), skewed continuous variables as medians with interquar-
tile ranges, and categorical variables as counts with percentages.
Group comparisons were conducted using appropriate paramet-
ric or nonparametric statistical tests according to variable type,
number of groups, and distributional assumptions. Comparisons
of continuous variables were performed using Student's t-test or
the Wilcoxon rank-sum test, and categorical variables using X2
or Fisher's exact tests. Where applicable, adjustments for multi-
ple comparisons were performed using Bonferroni correction. To
evaluate treatment response, we analyzed potential differences in
the percentage of patients achieving 250% response rate in MMD
and also 250% response rate in MHD, MMD, and MHD between
patients with and without AD. For this, we performed generalized
estimating equation (GEE) models using the logarithm of >50% re-
sponse rate in MMD, 250% response rate in MHD, MMD, and MHD
including depression, and medication overuse as confounding vari-
ables. In addition, we evaluated the group-by-time interaction.
Moreover, an exploratory logistic regression model was developed
to identify variables independently associated with patients under
anti-CGRP therapies in the presence of AD. Initially, all variables
of interest were included in the analysis. A stepwise approach was
used to refine the model, systematically removing nonsignificant
variables (p>0.05) while retaining those with statistical and clinical
relevance. To assess the goodness of fit, the Hosmer-Lemeshow
test was applied. Linearity and multicollinearity were assessed by
graphical inspection and variance inflation factors. The SPSS ver-
sion 16.0 (IBM Corp., Armonk, NY, USA) for Windows and R ver-
sion 4.3.1(R Foundation for Statistical Computing, Vienna, Austria)
including compareGroups and gtsummary packages were used for

statistical analysis. GraphPad Prism v. 9.5.1 (GraphPad Software
Inc., LaJolla, CA, USA) was used for the figures. We used a conven-
ience sample based on data available and did not conduct a sample
size calculation. p values presented are for a two-tailed test, and we
considered p values <0.05 as statistically significant. Missing data
were not imputed. Complete case analysis was performed for the
multivariable models.

RESULTS
Baseline characteristics

A total of 388 patients were included in the study. The mean age of
the cohort was 49.3years (SD, 10.2). The majority of the cohort was
female (92.8%, 360 of 388). Key baseline characteristics and comor-
bidities are summarized in Table 1.

The most prevalent comorbid conditions included anxi-
ety (39.2%, 152 of 388) and depression (35.8%, 139 of 388).
Additionally, 14.4% (56 of 388) of the patients had hypertension,
15.2% (59 of 388) had dyslipidemia, and 2.3% (9 of 388) had dia-
betes mellitus. Lifestyle factors included active smoking in 19.1%
(74 of 388) of the population.

The main AD were rheumatological (35%, 68 of 194), neuro-
logical (11%, 22 of 194), hyper/hypothyroidism (25%, 49 of 194),
and gastrointestinal (19%, 37 of 194). Table 2 provides a detailed
breakdown of autoimmune disorders. Among AD with more than
10 patients per category, the most frequent were hypothyroidism
(n=39), rheumatoid arthritis (n=28), multiple sclerosis (n=18),
systemic lupus erythematosus (n=16), Crohn's disease (n=16),
and ulcerative colitis (n=15). Thirty-nine patients were consid-
ered to have active AD.

Migraine-specific characteristics showed that chronic migraine
was diagnosed in 81.4% (316 of 388) of the patients, with 26.9%
(104 of 388) reporting migraine aura. The mean time living with mi-
graine was 28.3years (SD, 13), whereas the mean time with chronic
migraine was 10.9 months (SD, 9.9). Medication overuse was iden-
tified in 65.8% (254 of 388) of patients. Patients underwent an
average of 5.4 preventive treatments before anti-CGRP therapies
(SD, 2.5).

Overall, there was a mean number of MHD of 22 (SD, 7.5) and
a mean number of MMD of 15days (SD, 7) at baseline. A 250% re-
sponse rate in MMD was achieved by 194 of 318 (61%) at 6 months.
The overall adverse event rate was 139 of 384 (36.2%), the most
common being constipation (72 of 139; 52%), injection site reaction
(43 of 139; 31%), and dizziness (40 of 139; 29%).

Demographic and clinical characteristics in patients
with and without autoimmune disorders

Patients with AD demonstrated similar demographic and clini-
cal characteristics to the non-autoimmune cohort. There were no
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TABLE 1 Demographic characteristics of the patients with and without autoimmune diseases included in the study.

Variables All,n=388
Age, years, mean (SD) 49.3(10.2)
Sex, female, n (%) 360 (92.8)
High blood pressure, n (%) 56 (14.4)
Dyslipidemia, n (%) 59 (15.2)
Diabetes mellitus, n (%) 9(2.3)
Active smoking, n (%) 74 (19.1)
Alcohol consumption, n (%) 4(1)
Anxiety, n (%) 152 (39.2)
Depression, n (%) 139 (35.8)
Insomnia, n (%) 117 (30.2)
Chronic migraine, n (%) 316 (81.4)
Migraine with aura, n (%) 104 (26.9)
Time with migraine, years mean (SD) 28.3(13)
Time with chronic migraine, months mean (SD) 10.9 (9.9)
Medication overuse, n (%) 254 (65.8)
No. of prior preventive treatments, mean (SD) 5.4 (2.5)

Abbreviations: AD, autoimmune disease; SD, standard deviation.

No AD, n=194 AD,n=194 p value (unadjusted)
49.4(10.1) 49.2 (10.3) 0.881
180 (92.8) 180 (92.8) 0.999

31(16.0) 25(12.9) 0.470
31 (16) 28 (14.4) 0.777
4(2.1) 5(2.3) 0.999
31 (16) 43(22.2) 0.155
4(2.1) 0(0) 0.123
67 (34.5) 85 (43.8) 0.077
57(29.4) 82 (42.3) 0.011*
57 (29.5) 60 (30.9) 0.851
153(78.9) 163 (84.0) 0.240
54 (27.8) 50 (26.0) 0.778
29.7 (12.7) 26.9 (13.3) 0.042*

12.2(10.9) 9.66 (8.6) 0.022*
118 (60.8) 136 (70.8) 0.049*
5.13(2.3) 5.66(2.7) 0.041*

?Data were complete for all baseline variables except medication overuse for which data were available for 192 patients in this group.

*p<0.05.

TABLE 2 Autoimmune disease type among patients with AD and
CGRP monoclonal antibodies.

Autoimmune disease type n=194
Rheumatological, n (%) 68 (35)
Hyper/hypothyroidism, n (%) 49 (25)
Gastrointestinal, n (%) 37 (19)
Neurological, n (%) 22 (11)
Autoimmune-linked hypersensitivity syndromes, n (%) 9 (5)
Dermatological, n (%) 8 (4)
Diabetes mellitus type 1, n (%) 2(1)

Abbreviations: AD, autoimmune disease; CGRP, calcitonin gene-related
peptide.

differences in the prevalence of vascular risk factors or lifestyle fac-
tors between groups. Regarding psychiatric comorbidities, depres-
sion showed significantly higher rates in the AD group (42.3% vs.
29.4%; p=0.011), although anxiety (43.8% vs. 34.5%; p=0.077) and
insomnia (30.9% vs. 29.5%; p=0.851) were no different. Chronic
migraine (84% vs. 78.9%; p=0.240) and migraine with aura (26%
vs. 27.8%; p=0.778) were common, with the autoimmune group
reporting a shorter duration of chronic migraine (9.66 months vs.
12.2months; p=0.022) and a higher rate of medication overuse
(71% vs. 61%; p=0.049). Additionally, the AD group had had higher
preventive treatments on average (mean, 6 [SD, 3] vs. 5 [SD, 3];
p=0.041). Among patients with AD, there were 24 of 194 (12.4%)

of patients receiving other monoclonal antibodies. All demographic

variables are included in Table 1.

Effectiveness in patients under anti-CGRP therapies
with and without autoimmune disorders

Patients with AD had a significantly lower proportion of patients
achieving 250% response rate in MMD at 3 months (46% vs. 58%;
p=0.006), 6months (53% vs. 69%; p=0.006), and 9 months (52% vs.
74%; p=0.006) compared to patients without AD (Table 3). Patients
achieving 250% response rate in MHD, MMD, and MHD in which the
group (no AD vs. AD)-by-time interaction did not show statistically
significant differences and therefore it was not included in the final
GEE models, showed a worse response in patients with AD compared
to patients without AD independent of the presence of depression
and medication overuse (Figure 1; Tables 4, 1S, 2S, 3S, and 4S).

Safety in patients with and without autoimmune
disorders

The overall presence of treatment emerging adverse events
was similar between the two groups. Among patients
with AD, we observed a temporary AD-related worsening in 22
patients (11.5%) at mean 5.7 (SD, 10) months, but only one pa-

tient stopped treatment due to the worsening of the disease with a
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TABLE 3 Effectiveness measured by 250% response rates in
patients with and without ADs.

No AD AD p value
Effectiveness (n=194) (n=194) (adjusted)
250% response in MMD 175 (58.3) 180 (46.1)  0.006**
at 3months, n (%)
>50% response in MHD 176 (50.0) 182 (41.2) 0.035**
at 3months, n (%)
>50% response in MMD 165 (68.5) 153(52.9) 0.006**
at 6months, n (%)
>50% response in MHD 164 (59.1) 156 (48.7) 0.035*

at 6months, n (%)

250% response in MMD 105 (74.3) 105(52.4)  0.006**
at 9months, n (%)

>50% response in MHD 105 (75.0) 109 (53.2) 0.035*
at 9months, n (%)

>50% response in MMD 115 (67.8) 104 (56.7) 0.006**
at 12months, n (%)

250% response in MHD 112 (66.1) 105 (50.5)  0.035*

at 12months, n (%)

Note: Adjusted p values (*) are derived from Bonferroni-corrected

post hoc comparisons across time points based on GEE models with
>50% response rates in MHD or MMD as the dependent variable and
depression, medication overuse, and autoimmune disease included as
covariates.

Abbreviations: AD, autoimmune disease; GEE, generalized estimating
equation; MHD, monthly headache days; MMD, monthly migraine days.
*p<0.05. **p<0.01.

following improvement. Treatment emerging adverse events in pa-
tients with and without AD are included in Table 5.

Variables associated with migraine in patients with
autoimmune disorders

A multivariable logistic regression analysis found that medication
overuse was independently associated with higher odds of AD (odds
ratio [OR], 2.90; 95% confidence interval [CI], 1.32-6.56; p=0.009),
whereas achieving a 250% response in MMD at 9 months was in-
dependently associated with lower odds of AD (OR, 0.32; 95% Cl,
0.15-0.68; p=0.004). In addition, longer duration of chronic mi-
graine was independently associated with lower odds of AD (OR,
0.94 per year; 95% Cl, 0.90-0.97; p=0.002) (Table 5S). The model
showed good calibration according to the Hosmer-Lemeshow test
(x*=7.15; df=8; p=0.521).

DISCUSSION

In this age- and sex-matched cohort study, we evaluated sociode-
mographic, migraine-related, effectiveness, and safety variables
between patients with and without AD undergoing anti-CGRP thera-
pies by contributing valuable insights to the limited existing literature

on this topic.

(A) Effectiveness

25+

-o- NoAD
AD

T
Baseline 3 months 6 months

T T
9 months 12 months

(B) Effectiveness

- NoAD
AD

0 T

T T T T
Baseline 3 months 6 months 9 months 12 months

FIGURE 1 Effectiveness of anti-CGRP therapies in patients with and without autoimmune disorders. (A) Response in MHD. (B) Response
in MMD. Error bars represent the SEM. Adjusted p values (*p <0.05; **p <0.01; ***p <0.001) correspond to Bonferroni-corrected post hoc
comparisons. AD, autoimmune diseases; CGRP, calcitonin gene-related peptide; MHD, monthly headache days; MMD, monthly migraine

days; SEM, standard errors of the mean.

35UBD1 7 SUOWILLIOD SAIIRID 3cedtdde au Aq pauenob ae il VO ‘8sN JO SN o} Akeiq 18Ul U0 AS]IA LD (SUONIPUOD-PUE-SWLBIALID A3 IM Afe.q1|Bul Uo//StY) SUORIPUOD Pue SIS | U1 39S *[9202/70/.0] Uo ArelqiTauluo AB|1m ezoferez 8 pepsoAiun Aq 9800L Pesy/TTTT OT/I0P/W0Y A8 i Akeiq 1 puljuo’ feuno eydepesy//sdny wouy pspeojumod ‘0 ‘0T9v9ZST



HEADACHE

TABLE 4 GEE model evaluating the 250% response rate in MMD
across multiple time points.

95% CI 95% Cl p value
Variables aORs lower upper (adjusted)
250% RR Ref
MMD
3months
>50% RR 1.34 1.09 1.66 0.004**
MMD
6 months
>50% RR 1.37 1.01 1.86 0.027*
MMD
9 months
>50% RR 1.31 0.95 1.81 0.088
MMD
12months
AD 0.61 0.44 0.85 0.006**
Depression 0.56 0.40 0.80 0.003**
Medication 0.69 0.48 0.99 0.046*
overuse

Note: The model included the 250% response rate in MMD as the
dependent variable and autoimmune disease, depression, and
medication overuse as covariates. Results are reported as aORs. N=374
patients; 1098 observations.

Abbreviations: AD, autoimmune disease; aOR, adjusted odds ratio;
Cl, confidence interval; GEE, generalized estimating equation; MMD,
monthly migraine days.

*p<0.05. **p<0.01.

Demographic and clinical characteristics

A key finding of this study was the elevated prevalence of de-
pression in the AD group, underscoring the complex relationship
between depression and migraine. In this study, 35.8% of all partici-
pants reported depression, with a higher prevalence in the AD group
compared to patients without AD.

This aligns with evidence linking chronic inflammation and de-
pression through pathways such as cytokine-induced neuroinflam-
mation, hypothalamic-pituitary-adrenal axis dysregulation, and
neurotransmitter alterations.? In line with these findings, recent ev-
idence shows a higher rate of depression in females within the first
5years of MS diagnosis compared to those without it.*® Depression
in AD is particularly concerning, as it may worsen disease activity
and affect treatment outcome. Importantly, depression can also
negatively influence AD activity, amplify inflammatory markers, and
worsen conditions such as chronic migraine.s'z“'25 In turn, this cre-
ates a vicious cycle, where worsening physical symptoms contrib-
ute to heightened psychological distress, perpetuating the disease
burden. The observed association between depression and migraine
severity in this study underscores the importance of recognizing and
addressing mental health as a key component of comprehensive care
in patients with AD.?® This includes regular screening for depression,

offering psychological support, and considering multidisciplinary

TABLE 5 Treatment emerging AEs in patients with and without
ADs.

Treatment emerging No AD, AD,
AEs n=194 n=194

p value
(unadjusted)

Adverse events, n (%) 66 (34) 73(37.7) 0.575

Constipation, n (%) 34 (17.5) 38 (19.6) 0.732
Injection site 27 (13.9) 16 (8.2) 0.087
reaction, n (%)

Dizziness, n (%) 18(9.3) 22 (11.3) 0.655
Fatigue, n (%) 4(2.1) 9 (4.6) 0.259
High blood pressure, 4(2.1) 2(1) 0.685
n (%)

Nausea, n (%) 3(1.5) 2 (1) 0.683
Vertigo, n (%) 2(1) 2(1) 0.999
Headache, n (%) 3(1.5) 2(1) 0.999
Alopecia, n (%) 3(1.5) 1(0.5) 0.623
Allergies, n (%) 2 (1) 3(1.5) 0.999
Flulike symptoms, 1(0.5) 3(1.5) 0.623
n (%)

Changes in weight, 1(0.5) 1(0.5) 0.999
n (%)

Arthralgia, n (%) 1(0.5) 1(0.5) 0.999
Infection, n (%) 0(0) 1(0.5) 0.999
Fever, n (%) 0(0) 2(1) 0.499
Stroke, n (%) 0(0) 1(0.5) 0.999

Note: Values are n (% of patients). Percentages are calculated using the
total number of patients in each group (n=194). Patients may have
experienced more than one adverse event.

Abbreviations: AD, autoimmune disease; AEs, adverse events.

approaches that combine medical, psychological, and social care.?”%®

Addressing depression may also enhance overall quality of life for
this vulnerable population treated with the new anti-CGRP thera-
pies.?’ Future research should explore the bidirectional relationship
between depression and AD further, particularly focusing on the po-
tential benefits of targeted interventions such as anti-inflammatory
treatments or tailored psychotherapies in mitigating both depressive
symptoms and disease progression in patients with migraine and AD.

Additionally, the higher prevalence of medication overuse and
the reduced response to treatment—as reflected by a lower num-
ber of patients achieving a 250% response rate in MMD—despite a
shorter chronic migraine duration, suggest a more challenging and
possibly treatment-resistant clinical profile in patients with AD. This
pattern may reflect the interplay between chronic migraine and im-
mune dysregulation, as autoimmune processes have been shown to
exacerbate central sensitization and chronic pain syndromes, ulti-
mately complicating migraine management due to the interplay be-
tween chronic migraine and underlying autoimmune conditions.3%3!
Moreover, the connection between inflammatory, immunological,
and vascular processes shared both by migraine and AD has been

increasingly evident through the years.®
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Treatment effectiveness

Patients with AD demonstrated a reduced response to anti-CGRP
therapies compared to patients without AD. In particular, in later
stages of patients' follow-up, patients without AD achieved sig-
nificantly higher rates of 250% response to treatment, suggesting a
more robust therapeutic effect in this group.

In contrast, the comparatively diminished response observed
in patients with AD may reflect a more chronic and treatment-
resistant migraine phenotype. Furthermore, systemic inflamma-
tion and immune dysregulation—hallmarks of AD—may interfere
with migraine-specific mechanisms and reduce responsiveness to
targeted therapies therefore making AD a poor prognostic factor.
Despite this, the effectiveness observed in the AD group still aligns
with that reported in real-world studies, supporting the continued
clinical value of anti-CGRP therapies in this population, with similar
to the responses observed in other AD such as multiple sclerosis or
inflammatory bowel disease.*®2%32Additionally, this group showed
higher rates of medication overuse which is associated with poorer
treatment outcomes. Importantly, recent evidence indicates that
earlier initiation of anti-CGRP therapy is linked to improved clinical
response, which could partly explain the suboptimal results in this
subgroup.®®

Safety and tolerability

The overall rate of adverse events was comparable between groups;
however, injection site reactions were more frequent among patients
without AD. This improvement may reflect enhanced management
of anti-CGRP drugs, which are mainly administered subcutaneously,
through strategies learned from treating AD and/or the immunosup-
pressive or immunomodulatory effect of these drugs.34’36

Regarding the influence of anti-CGRP on the AD evolution, re-
cent studies have demonstrated a bidirectional relation between
migraine and rheumatoid arthritis,” with a higher migraine risk in
this population regardless of serum antibody titration*! or blood
C-reactive protein levels.'® Moreover, some publications show a
higher prevalence of migraine among adults with IBD.Y Besides
that, plasma CGRP levels have been associated with sustained
hyperinflammation in infectious conditions such as COVID-19.%”
Furthermore, it has been reported that the presence of immuno-
rheumatological comorbidities may have a negative impact on the
response to anti-CGRP treatment.3® However, current evidence re-
garding the effectiveness and security analysis of anti-CGRP drugs
in patients with multiple sclerosis treated with disease-modifying
medication has shown that anti-CGRP therapy treatment did not
increase the frequency of multiple sclerosis outbreaks or infections
after 18 months of follow-up.?°

In this study, worsening symptoms were observed in 22 pa-
tients (11.5%) with AD. Importantly, only one patient required
treatment discontinuation due to these symptoms, whereas the
remaining patients were able to continue anti-CGRP therapy

without modification and subsequently stabilized. These results
support the overall safety profile of anti-CGRP therapies in pa-
tients with AD and suggest that their use may be considered
under appropriate clinical monitoring. Although a subset of pa-
tients may experience transient disease activation—as previously

reported?4°

—these events appear to be manageable. Further re-
search is needed to clarify the mechanisms underlying poorer re-
sponses to anti-CGRP therapies in patients with AD and to assess

long-term efficacy and safety.41

Limitations

Among the limitations of this study, it should be noted that due to
reimbursement criteria, our population primarily consisted of pa-
tients with high-frequency episodic migraine and chronic migraine
who did not receive benefit from several preventive treatments.
Although this limits the generalizability to all patients with mi-
graine, it reflects the typical population seen in headache clinics,
thereby increasing the relevance of our findings to real-world clin-
ical practice. We also acknowledge that changes in other preven-
tive medications, such as dose adjustments or treatment switching
during follow-up, were not systematically recorded or controlled
for, and the absence of validated scales for depression, disability,
and other variables not included in this study may have influenced
treatment responses; however, these factors are not routinely
assessed in standard clinical settings. It would be inequitable to
exclude such individuals from access to therapy. Additionally, as a
real-world observational cohort, follow-up data were not available
for all patients at later time points, which may introduce attrition-
related bias and potentially inflate long-term effectiveness es-
timates. To address this, longitudinal analyses were conducted
using GEE models, which allow inclusion of all available observa-
tions and appropriately account for repeated measures over time;
however, residual bias related to loss to follow-up cannot be fully
excluded. Additionally, analyzing systemic and/or local inflam-
matory diseases as a combined group, reflecting real-world clini-
cal practice, allowed us to identify a distinct treatment response
pattern. However, heterogeneous inflammatory diseases were
grouped together, and further specifically designed subgroup
studies are needed to elucidate disease-specific characteristics.
Therefore, findings should be interpreted at a group level, and fur-
ther studies focusing on specific AD subtypes are needed to bet-
ter define differential treatment responses. Overall, our approach
seeks to offer insights that may support broader improvements in

migraine care.
Implications for clinical practice and future directions
Collectively, these findings advocate for tailored approaches to man-

aging migraine in patients with AD, including adjunctive immunomod-
ulatory therapies and multidisciplinary care. Our findings suggest
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that integrating mental health interventions, addressing medication
overuse early, and tailoring preventive treatments may enhance out-
comes in this population. Future research should explore the role of
targeted immunomodulatory strategies, anti-inflammatory thera-
pies, and tailored psychotherapies in improving both migraine out-
comes and quality of life for patients with AD. Additionally, further
investigation into the mechanisms underlying reduced treatment
effectiveness in autoimmune populations is warranted to guide the

development of more effective therapeutic approaches.42

CONCLUSIONS

This study provides critical insights into the interplay between
migraine and AD, comparing treatment effectiveness and safety
outcomes in patients receiving anti-CGRP therapies. Our find-
ings suggest that although anti-CGRP therapies remain effective
and generally safe under active monitoring for potential symptom
worsening, patients with AD exhibit diminished treatment response
and more complex clinical profiles. These results highlight the im-
portance of early intervention and tailored therapeutic strategies
including collaboration between neurologists and immunologists to

improve outcomes.
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