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Background: Calcitonin gene-related peptide (CGRP)-targeted monoclonal antibodies (CGRP-mAbs) effectively prevent migraine,
but treatment interruption often leads to symptom recurrence. We evaluated the onset and magnitude of response after restarting
CGRP-mAbs following an insurer-mandated cessation after one year of use.

Methods: In this single-center retrospective cohort study, we analyzed 42 patients who restarted the same CGRP-mAD after a median
pause of 140 days. The main outcomes were change in monthly migraine days (MMD) versus baseline (pre-treatment) and time to
achieve a 50% reduction in MMD.

Results: Across months 1-12, reductions in MMD during the second treatment year were comparable to those during the first year (no
statistically significant year-by-month differences). Mean time to achieve a 50% reduction in MMD was also comparable in both years
(1.84 months in year 2 vs 2.20 months in year 1; P=0.41).

Conclusion: In this exploratory cohort, restarting the same CGRP-mAb after an insurer-mandated pause was associated with
a comparable reduction in MMD and comparable time to response as during the first treatment year.
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Introduction

Calcitonin gene related peptide (CGRP)-targeted therapies were developed to specifically treat migraine. CGRP is
a neuropeptide that plays a crucial role in the pathogenesis of migraine by different potential mechanisms, such as
promoting inflammation and vasodilation in the brain.' CGRP-targeting agents, such as CGRP-mAbs, have shown
greater effectiveness and fewer adverse effects compared to conventional preventive medications.’

With regard to the duration of treatment with CGRP-mAbs, recommendations differ across countries and have evolved
over time. The majority of national guidelines historically recommended continuing treatment for 6-12 months followed by
a pause.” ® Nevertheless, discontinuing these treatments leads to a return of the headache within a few months after
discontinuation.” '* More recent guidance from the European Headache Federation suggests continuing CGRP-mAb therapy
for as long as clinically needed without mandatory discontinuation,'® and the International Headache Society/Italian Society
for the Study of Headache evidence-based guideline also discusses individualized decisions on treatment duration and
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discontinuation.'® Despite these recommendations, Swiss health insurers mandate discontinuation of CGRP-mAb therapy
after 12 months, with reinitiation permitted if patients again experience high migraine frequency.

Methods

This study is a single-center retrospective observational cohort study based on the Bernese Headache Registry (KEK
2021-01628). We evaluated patients treated with CGRP-mAbs (galcanezumab, fremanezumab, or erenumab) from
May 2019 to August 2021.

In Switzerland, reimbursement requires discontinuation after 12 months and allows restart if patients relapse. We
defined the treatment pause as the time (days) between the last documented injection in treatment year 1 and the first
injection after restart in treatment year 2.

Inclusion criteria were: (a) age >18 years; (b) episodic high-frequency migraine (>8 monthly migraine days [MMD])
or chronic migraine treated with CGRP-mAb according to the summary of product characteristics; (c) >50% reduction in
MMD during the first three months after treatment initiation (reflecting Swiss reimbursement criteria for continuation);
and (d) use of the same CGRP-mAb during both treatment years to reduce heterogeneity. Patients who were lost to
follow-up, had missing or incomplete documentation (baseline, first year, or second year), or discontinued therapy due to
side effects, pregnancy, or other reasons were excluded.

We extracted demographic data and MMD from medical records and headache diaries for the three months before
treatment (Baseline 1), the first 12 months of treatment (Cycle 1), the month(s) immediately before reinitiation
(Baseline 2), and the 12 months after reinitiating treatment (Cycle 2). Medication adherence was assessed through
documented administration dates; pharmacy refill-level adherence data were not available.

Outcomes
The main outcome was the mean change in MMD in the first and second treatment year compared with Baseline 1.
CGRP-mAbs have long half-lives (up to 32 days)'’ and residual effects after the last dose may theoretically influence
early measurements after a short interruption. Notably, in the subset with documented pause duration (n=10), 6/10
patients restarted within <150 days (approximately <5 half-lives for several anti-CGRP mAbs), so residual pharmaco-
logic carry-over cannot be excluded. Conversely, Baseline 2 is measured after treatment interruption in patients who
qualified for restart, and therefore may reflect a relapse-driven, selected time point rather than the pre-treatment disease
state. For these reasons, Baseline 2 was reported descriptively but was not used as the primary comparator.
The secondary outcome was the time in months between the first injection of the respective year and the first month in
which the patient achieved a >50% reduction in MMD compared to Baseline 1.

Statistical Analysis

We summarized patient characteristics using counts and proportions or medians (IQR) as appropriate. For the long-
itudinal analyses, we fitted a linear mixed-effects regression model with monthly migraine days (MMD) as the dependent
variable (months 1-12 in both years).

Fixed effects included: (a) Baseline 1 (mean MMD during the three months prior to the first treatment year), (b)
month (1-12; categorical), (c) treatment year (first vs second), and (d) a month-by-year interaction to allow the monthly
trajectory to differ between years.

Random effects included a participant-specific intercept to account for repeated monthly observations within
participants. In addition, we included a random effect for year nested within participant to model participant-specific
deviations between years and to further account for correlation of repeated measures within each year. Fixed effects
provide population-average estimates, whereas random effects capture individual-level variability; they therefore serve
different roles and can be included simultaneously. Model fit was compared with and without the year random effect; the
model including the year random effect showed improved fit (likelihood ratio test p<0.001 and lower information
criteria), supporting its inclusion (see Gelman and Hill, Data Analysis Using Regression and Multilevel/Hierarchical
Models).
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Because mixed-effects models use all available observations, participants contributed data for months with available
diary information; no imputation was performed. Residuals were checked using Q-Q plots. Models were fitted using
restricted maximum likelihood; two-tailed P-values <0.05 were considered statistically significant. Statistical analyses
were performed with Stata version 18.0. Given the modest sample size and limited covariate availability beyond the

variables reported in Table 1, we did not include additional confounders in the primary mixed-effects model.

Results

Forty-two patients treated from May 2019 to August 2021 were identified, fulfilled the inclusion criteria, and were included in
the analysis. The median age was 49 years (IQR 39-59) and 35/42 (83%) were women. Patients had failed a median of 2
preventive therapies (IQR 2—3), most commonly topiramate (27/42, 64%), beta-blockers (30/42, 42%) and venlafaxine (12/42,

Table | Baseline Characteristics, Co-Morbidities and Previous Prophylactic Treatments

N=42

Age, median (IQR) 49 (39-59)
Females, n (%) 35 (83)
Co-morbidities, n (%) 31 (74)
Previous failed prophylactic therapies

® Median (IQR 25-75) 2 (2-3)

e Topiramate, n (%) 27 (64)

® Flunarizine, n (%) 9 (21)

® Beta blocker, n (%) 30 (42)

o Candesartan, n (%) 9 (21)

o Amitriptyline, n (%) 9 (21)

® Venlafaxine, n (%) 12 (29)

® Lamotrigine, n (%) 4 (10)

® Valproate, n (%) 3(7)

® Onabotulinumtoxin Type A, n (%) 4 (10)
Type of migraine

e Chronic, n (%) 23 (55)
Anti-CGRP antibody

e Erenumab 24 (57)

® Fremanezumab 12 (29)

o Galcanezumab 6 (14)
Time lapse between treatments (days), n=10, median (IQR; min-max) | 140 (99-213; 61-334)

Notes: * multiple possible; "'n=2 meningioma, n=1 Behcet’s disease, n=3 epilepsy, n=1 hypertensive cardiopathy,
n=8 depression, n=2 anxiety, n=1 posttraumatic stress disorder, n=| cerebral empyema surgically treated, n=1
myalgia of unknown origin, n=1 cerebral amyloid angiopathy with inflammation (CAA-ri), n=| suspicion of
mithochondriopathy with myopathy, n=I lichenoid dermatosis, n=1 Hashimoto’s thyroiditis, n=1 aneurysm of
a cerebral artery, n=2 sleep apnea, n=| cholangiocarcinoma, n=I perinatal intracerebral hemorrhage, n=I
functional psychogenic neurological disease, n=1 multiple sclerosis, n=1 congenital cerebral cavernomatosis, n=2
benign tumor of the adenohypophisis, n=1 hirsutismus, n=1 bicuspid aortic valve, n=1 unprovoked dissection of
the vertebral artery, n=1 Bechterew’s disease, n=| cervical kyphosis, n=1 polyarthritis with uveitis of unknown
etiology, n=I| widespread pain syndrome.
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Table 2 Mean Reduction of Monthly Migraine Days (MMD) for Years | and 2, According to Our Model

Month Number of Estimated 95% CI for Number of Estimated 95% ClI for Estimated Difference of
Migraine Days Per | Reduction Reduction Migraine Days per | Reduction Reduction Reduction of MMD Between
Month in Year | of MMD for | of MMD for Month in Year 2 of MMD for | of MMD Year 2 and Year |, with 95% CI
(Mean [SD]) Year | Year | (Mean [SD]) Year 2 for year 2 and p-Value

Baseline | 13.6 (7.1) 10.7 (6.8)

[ 7.7 (6.9) 5.92 4.65-7.19 6.1 (4.4) 7.16 5.74-8.57 1.27 (-0.33-2.87; p=0.12)

2 5.9 (6.1) 7.53 6.23-8.83 47 (3.7) 8.38 6.97-9.80 0.88 (-0.73-2.50; p=0.29)

3 6.2 (6.2) 744 6.16-8.72 43 (3.3) 8.92 7.45-10.39 1.51 (-0.15-3.16; p=0.07)

4 6.7 (6.7) 729 5.82-8.77 2.7 (2.3) 9.34 7.31-11.38 2.08 (-0.21-4.36; p=0.08)

5 5.3 (4.8) 7.99 6.50-9.49 6.2 (5.4) 7.62 5.70-9.54 -0.34 (-2.54-1.85; p=0.76)

6 5.3 (6.5) 8.6l 7.05-10.16 5.2 (5.0) 9.09 7.11-11.07 0.51 (-1.78-2.81; p=0.66)

7 5.1 3.5) 8.1l 6.40-9.82 6.0 (4.5) 8.64 6.59-10.69 0.56 (-1.89-3.02; p=0.65)

8 44 (3.9) 8.54 6.83-10.25 5.1 (4.1) 9.19 7.26-11.12 0.68 (-1.68-3.03; p=0.57)

9 43 (3.3) 9.02 7.27-10.76 47 42) 9.61 7.68-11.54 0.62 (-1.76-3.00; p=0.61)

10 49 (3.5) 8.56 6.95-10.17 45 (3.7) 9.77 7.84-11.70 1.24 (-1.04-3.53; p=0.29)

I 42 (2.9) 9.32 7.68-10.96 5.8 (4.8) 8.86 6.88-10.85 -0.43 (-2.77-1.92: p=0.72)

12 6.8 (6.4) 8.00 6.45-9.56 5.0 (3.6) 8.63 6.58-10.68 0.66 (-1.69-3.01; p=0.58)

29%). Chronic migraine was present in 23/42 (55%). The anti-CGRP mADb used was erenumab in 24/42 (57%), fremanezu-
mab in 12/42 (29%) and galcanezumab in 6/42 (14%). Pause duration data were available for 10 patients (mean 161.6 days
[SD 87.2]; median 140 days [IQR 99-213]; range 61-334). Baseline characteristics are summarized in Table 1.

The mean number of monthly migraine days (MMD) at Baseline 1 was 13.6 days (SD 7.1). At Baseline 2
(immediately before reinitiating CGRP-mAb), mean MMD was 10.7 days (SD 6.8).

Month-by-month results are shown in Table 2. In year 1, mean MMD decreased from 13.6 (SD 7.1) at Baseline 1 to
7.7 (SD 6.9) at month 1 and remained between 4.4 and 6.8 days across months 2—12. Model-based reductions from
Baseline 1 were statistically significant at each month, ranging from 5.92 to 8.54 days. In year 2, mean MMD decreased
from 10.7 (SD 6.8) at restart (Baseline 2) to 6.1 (SD 5.4) at month 1 and remained between 4.7 and 6.4 days across
months 2-12; model-based reductions ranged from 7.15 to 10.65 days. The estimated difference in reduction
between year 2 and year 1 was not statistically significant at any month (range —0.34 to 2.08 days; all p>0.07).

Overall, the reduction in MMD during the second year of treatment was comparable to the first year (Table 2 and Figure 1;
raw model coefficients with 95% CI are provided in Supplemental Table S1).

The mean time for achieving a 50% reduction in MMD was 2.2 months (SD: 2.35 months) in the first year and 1.84
months (SD: 1.59 months) in the second year (P=0.41).

Discussion
Our study aimed to evaluate the effectiveness of CGRP-mAb treatment in the second year compared to the first year by
analyzing the reduction in MMD and the time to achieve a 50% reduction in MMD. The main findings of our study are 1)
the mean reduction in MMD was similar in the second year compared to the first year, 2) the time taken to achieve a 50%
reduction in MMD was similar in both treatment years.

In this exploratory cohort, we did not observe evidence of a reduced or delayed response after restarting CGRP-
mAbs. Instead, the overall effectiveness appeared similar across both treatment years. We did not find evidence

suggestive of disease modification after the first treatment year; however, the study was not designed to directly measure

4 https: Drug Design, Development and Therapy 2026:20


https://www.dovepress.com/article/supplementary_file/567680/567680%20Supplementary%20Table.docx

Panos et al

124

10

—o— Year 1
—e— Year 2

\
\
/
\
A
/A
N
A

Predicted mean reduction of MMD
[o¢]

1 2 3 4 5 6 7 8 9 10 11 12

Month

Figure | Change in monthly migraine days (MMD) over months |1-12 in treatment year | and treatment year 2. Reductions are expressed as absolute change in number of
days compared with Baseline |; error bars indicate 95% confidence intervals from the mixed-effects model.

disease modification, Given the retrospective design and the limited sample size, these findings should be interpreted as
associations rather than implying causality.

Our results align with previous real-world prospective studies, which have shown that the effectiveness of CGRP-
mAbs persist in patients reinitiated after their discontinuation. Vernieri et al conducted a multicenter prospective
observational cohort study with 226 patients and concluded that CGRP-mAbs are as effective in the second year as in
the first year.'® The SQUARE study examined 172 patients after restarting erenumab, with an average interruption
duration of 4 months, and concluded that treatment interruption leads to a temporary worsening of migraine symptoms,
which improve again once therapy is resumed.'® Similarly, Raffaelli et al included 39 patients who had a three-month
pause after one year of therapy and found that the improvement three months after treatment resumption was similar to
the response during the initial treatment period.'

Recent longer-term evidence (2-3 years) supports sustained effectiveness of anti-CGRP monoclonal antibodies in
routine care and extension settings, but also shows that relapse can occur during discontinuation and that results depend
on selection and treatment policies. In the prospective, multicenter I-GRAINE registry, three consecutive 12-month
treatment cycles were associated with progressive improvement and higher responder rates during the first month after
each discontinuation period.?’ Similarly, an intention-to-treat real-world analysis across three consecutive one-year
cycles reported consistent reductions in monthly migraine days.?' In clinical trial extensions, erenumab demonstrated
sustained efficacy over 2 years in the LIBERTY open-label extension and over 3 years of exposure in a subsequent
LIBERTY report.***® Additional long term datasets further support durability of treatment effects: in the 128-week
APOLLON open-label study of erenumab, monthly migraine/headache days worsened during a planned drug holiday and
improved rapidly after treatment resumption, highlighting reversibility after interruption.** These data provide important
context for interpreting our findings and underscore the need for adequately powered prospective studies that can address
carry-over and potential disease-course effects.

The strength of our study is that we quantified effectiveness by comparing changes in MMD as well as the time to
achieve a 50% reduction in MMD across CGRP-mAbs.

Key limitations are the small sample size, retrospective design, and potential selection bias toward responders in
the second year of treatment. In addition, we did not have granular pharmacy refill-level adherence data, and we could
not adjust the primary model for all potential confounders (eg, chronic vs episodic status, prior preventives, CGRP-mAb
type, or pause duration) because of limited sample size and incomplete availability of some variables. Pause duration
could not be included as a covariate because it was available only for a subset of patients (n=10). In addition, because
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pause duration and relapse timing varied and pause duration was available only for a small subset, a robust Baseline-2
sensitivity analysis could not be performed and residual carry-over (particularly in pauses <150 days) cannot be
excluded.

Conclusion

In conclusion, in this retrospective exploratory cohort, restarting anti-CGRP mAb therapy after an insurer-
mandated pause was associated with similar response rates and time to response compared with the first
treatment year; larger prospective studies are needed to better address potential disease-modifying effects and
confounding factors.
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