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Abstract
Background  Emerging evidence suggests that glucagon-like peptide-1 receptor agonist (GLP-1RA) may be 
associated with reduced migraine burden. We aimed to evaluate whether semaglutide for weight management 
initiation is associated with changes in triptan consumption.

Methods  We conducted a nationwide interrupted time series analysis using Danish health registers. All adults 
initiating semaglutide between December 2022 and December 2024 were included. The first dispensing date served 
as the index date, establishing a 24-month baseline and a 12-month follow-up period. The primary outcome was 
monthly triptan consumption (defined daily doses (DDD)/10,000 individuals). Analyses were conducted for new and 
prevalent triptan users, and stratified by sex, age group, and prior use of prophylactic antimigraine medication.

Findings  During the study period, 189,392 individuals initiated semaglutide (68% females, median age 50 years). 
Before initiation, triptan use increased over time; after initiation, this trend reversed, showing a decline of -13 DDD/
month/10,000 (95% CI: -25 to -1.3), corresponding to a 7% relative reduction at 12 months (RR 0.93; 0.88–0.97). This 
decrease primarily reflected a reduction in DDD consumption among prevalent users (RR 0.86; 0.82–0.90) rather than 
a change in monthly rates of new users. A sex-specific effect was observed, with female users demonstrating an 8% 
reduction (RR 0.92; 0.88–0.97) and males showing no statistically significant change. The largest reductions occurred 
in individuals aged 18–35 years (RR 0.86; 0.78–0.94) and previous users of prophylactic antimigraine medications (RR 
0.88; 0.82–0.94).

Conclusions  Weight-loss semaglutide initiation was associated with a modest, gradual reduction in triptan use, 
particularly among females and individuals with history of migraine.
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​​Introduction
Emerging evidence suggests that glucagon-like peptide-1 
receptor agonists (GLP-1RAs) may exert antimigraine prop-
erties beyond their metabolic effects [1]. Administration of 
the GLP-1RA liraglutide attenuated migraine-associated allo-
dynia and reduced the expression of key migraine biomarkers 
in preclinical studies [2]. One clinical study has documented a 
positive impact of liraglutide on migraine frequency [3]. This 
observation raises the hypothesis that GLP-1 receptor acti-
vation could play a role in migraine, possibly through both 
weight-related metabolic effects and weight-independent 
mechanisms, although evidence remains limited.

Semaglutide, another GLP-1RA, has demonstrated 
greater weight-loss and cardiovascular benefits than 
liraglutide [4, 5]. This might suggest that potential anti-
migraine effects may also exist with semaglutide. Given 
that migraine affects 15% of the global population [6], we 
aimed to investigate the effect of initiation of semaglutide 
for weight loss management on triptan use, an antimi-
graine medication utilized for acute treatment.

Methods
Design
We conducted a nationwide individual interrupted time 
series study (ITS) using real-world data from Danish phar-
macy registers [7]. Dispensed medication was measured 
in defined daily doses (DDD) [8]. Semaglutide is available 
in two formulations, one indicated for type 2 diabetes and 
another for weight management (this latter formulation is 
only indicated for weight management and did not have 
a formal cardiovascular or MASH indication (Metabolic 
dysfunction–Associated Steatohepatitis) in Denmark at 
the time of the study) [9]. These two formulations have 
distinct identification codes, which can be differentiated 
in the registry. We identified all adults initiating semaglu-
tide in its specific formulation for weight loss management 
between December 2022 and December 2024. Initiation 
was defined as the first-ever prescription of semaglutide at 
any dose (Table S1  in supplement), regardless of whether 
patients continued treatment (intention-to-treat approach). 
The first dispensing date defined the index date, allow-
ing 24-month baseline and 12-month follow-up periods. 
Follow-up data were available until December 2025. We 
excluded individuals with less than two years of baseline 
data and any record for pregnancy during the study period.

Outcome and covariates
We assessed the change in level and trend of monthly 
triptan consumption in DDD after semaglutide initia-
tion. Baseline characteristics included sex, age (at index 
date), diagnosis of type 2 diabetes, obesity and men-
tal health disorders in the five years before index date; 
and use of non-insulin glucose lowering drugs, antide-
pressants, anxiolytics, antipsychotics, and prophylactic 

antimigraine medications in the two years before (Tables 
S1 and S2 in supplement).

Statistical analyses
To assess and rule out potential confounding by secular trends 
in triptan use in the Danish population, we first assessed 
population-level trends in triptan dispensing (in DDD), stan-
dardized by age and sex (Figure S1 in supplement). Monthly 
triptan use was then compared before and after semaglutide 
initiation using ITS analysis with a one-month grace period 
(detailed methods in Table S3 in Supplement). Immediate and 
slope-change effects were estimated using segmented linear 
regression, with 95% confidence intervals (95% CI) [10, 11]. 
The 12-month rate ratio (RR) compared observed with coun-
terfactual outcomes from pre-intervention trends.

Sensitivity analyses included: (i) inclusion of the first month 
after initiation (i.e., no grace period); (ii) addition of a three-
month grace period; (iii) monthly triptan prescription counts 
instead of DDD; (iv) analyses among the subgroup of triptan 
prevalent users in the baseline period; and (v) monthly num-
ber of first-ever triptan users. Subgroup analyses examined 
sex, age categories (18–35, 36–50, 51–65, > 65 years), treat-
ment persistence (≥ 4 semaglutide dispensations/year) and 
use of antimigraine prophylactic medications. Supplementary 
analyses included 24-month follow-up and negative control 
exposure (antibiotic eye drops). New users of antibiotic eye 
drops (no use in the preceding two years) were matched 1:1 
to semaglutide initiators on age, sex, and calendar month of 
first dispensing. Triptan use was then assessed using the same 
analytical approach as in the primary analysis, as a falsifica-
tion test to probe for potential bias due to residual confound-
ing and secular prescribing trends. We also implemented a 
difference-in-differences (DiD) framework using the Cal-
laway and Sant’Anna method [12]. This approach is designed 
for settings with staggered treatment adoption, where indi-
viduals enter treatment at different time points. Semaglutide 
initiators were grouped into cohorts defined by their calendar 
month of first dispensing. For each cohort, the average treat-
ment effect was estimated by comparing the change in trip-
tan use before and after initiation against a control group of 
not-yet-treated individuals, that is, individuals in our cohort 
who would eventually initiate semaglutide but had not yet 
done so at the time of comparison. Pre-treatment parallel 
trends between treated and not-yet-treated individuals were 
assessed as a validity assumption.

Analyses were conducted in R version 4.4.3.

Ethics and transparency
The study protocol was registered prior to analysis (osf.
io/2ezbq/). This study was conducted as a collaboration 
between academic investigators and a private company act-
ing as sponsor. The sponsor was involved at each stage of 
the study, including study design, data analysis, interpreta-
tion of the results, and manuscript preparation. However, the 
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academic investigators retained full access to the data, acted as 
guarantors of the data integrity, and had primary responsibil-
ity for the scientific content. The final decision to submit the 
manuscript for publication was made by the academic team.

Results
A total of 189,392 patients initiated semaglutide for 
weight loss management between 01/12/2022 and 
31/12/2024 (68% females, median age 50 years [inter-
quartile range: 40–58]) (Figure S2 in supplement). 
Overall, 4.5% had received triptans in the year prior to 
initiation. Within five years before initiation, 11% had a 
hospital-recorded obesity diagnosis, 11.5% had used glu-
cose-lowering drugs and 9.7% antimigraine prophylaxis 

medications (Table  1). Following semaglutide initiation, 
4.5% redeemed at least one triptan prescription, includ-
ing 0.3% first-ever users. Persistent semaglutide users (≥ 4 
dispensations/year) represented 87% of the cohort.

ITS model diagnostics were performed as part of the 
study and are reported in Figure S3 in supplement. Before 
semaglutide initiation, monthly triptan consumption 
increased by 7.0 DDD/10,000 users (95% CI, 3.0 to 11.0) 
(Fig. 1). Semaglutide initiation was not associated with an 
immediate change but showed significant trend reversal 
(-13 DDD/month; -25 to -1.3). At 12 months, triptan use 
was 7% lower than expected when extrapolating from the 
preinitiation trajectory (RR, 0.93; 0.88–0.97, corresponding 
to an absolute reduction of -201 DDD/10,000; -327 to -75).

Table 1  Baseline characteristics of the semaglutide initiators at index date, overall and by sex
All semaglutide initiators
N = 189,392
n (%)

Males
N = 60,304 (31.8%)

Females
N = 129,088 (68.2%)

Age (years) (median [IQR]) 50 [40–58] 50 [40–58] 50 [40–57]
Age groups (years)
  18–35 32,646 (17.2) 10,169 (16.9) 22,477 (17.4)
  36–50 66,931 (35.3) 20,908 (34.7) 46,023 (35.7)
  51–65 72,324 (38.2) 23,225 (38.5) 49,099 (38.0)
  >65 17,491 (9.2) 6,002 (10.0) 11,489 (8.9)
Diabetesa 1,203 (0.6) 534 (0.9) 669 (0.5)
Use of glucose-lowering drug b 21,727 (11.5) 6,542 (10.8) 15,185 (11.8)
Diagnosis of obesitya 20,442 (10.8) 3,972 (6.6) 16,470 (12.8)
Mental health markers
  - Any mental health disordersa 13,715 (7.2) 3,180 (5.3) 10,535 (8.2)
    Mood disordersa 5,576 (2.9) 1,134 (1.9) 4,442 (3.4)
    Anxiety disordersa 7,871 (4.2) 1,609 (2.7) 6,262 (4.9)
    Psychoactive substance abusea 2,229 (1.2) 890 (1.5) 1,339 (1.0)
    Eating disordersa 499 (0.3) 37 (0.1) 462 (0.4)
    Schizophrenia spectrum disordersa 1,849 (1.0) 568 (0.9) 1,281 (1.0)
  - Any mental health treatment b 40,056 (21.1) 9,134 (15.1) 30,922 (24.0)
    Antidepressants b 34,687 (18.3) 7,617 (12.6) 27,070 (21.0)
    Anxiolytics b 7,298 (3.9) 1,632 (2.7) 5,666 (4.4)
    Antipsychotics b 8,544 (4.5) 2,235 (3.7) 6,309 (4.9)
≥ 1 dispensing of triptans
  - in baseline period
    in the year before index date

10,689 (5.6)
8,458 (4.5)

1,136 (1.9)
847 (1.4)

9,553 (7.4)
7,611 (5.9)

  - in follow-up period 8,451 (4.5) 875 (1.5) 7,576 (5.9)
First-ever use of triptans
  - in baseline period
    in the year before index date

2,052 (1.1)
873 (0.5)

264 (0.4)
107 (0.2)

1,788 (1.4)
766 (0.6)

  - in follow-up period 641 (0.3) 73 (0.1) 568 (0.4)
Use of prophylactic antimigraine medications b 18,307 (9.7) 6,601 (10.9) 11,706 (9.1)
  - Metoprolol and propranolol 14,447 (7.6) 5,467 (9.1) 8,980 (7.0)
  - Candesartan 4,066 (2.1) 1,295 (2.1) 2,771 (2.1)
  - Rimegepant 85 (< 0.1) N < 5 N > 80
  - Anti-CGRP monoclonal antibodies N < 5 N < 5 N < 5
  - Onabotulinumtoxin A 24 (< 0.1) 7 (< 0.1) 17 (< 0.1)
  - Topiramate N < 5 N < 5 N < 5
≥ 4 prescriptions of semaglutide in the year after initiation 164,714 (87.0) 51,456 (85.3) 113,258 (87.7)
aIn the five years before index date. All diagnoses recorded in the data are hospital-based and may therefore underestimate the true prevalence of these conditions 
in the cohort, as diagnoses made exclusively in primary care settings are not captured
bIn the two years before index date

Abbreviations: CGRP, calcitonin gene-related peptide; IQR, interquartile range
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semaglutide initiation showed an immediate decrease 
and marked trend reversal, with 14% reduction in DDD 
at 12 months (RR, 0.86; 0.82–0.90; absolute reduction: 
-6,782 DDD/10,000; -8,988 to -4,575; Figure S7 in supple-
ment). Conversely, semaglutide initiation was associated 
with a borderline statistically significant increase in the 
monthly rate of new triptan users (RR, 1.79; 1.01 to 3.16), 
corresponding to a modest effect in absolute terms (abso-
lute increase of 20 incident users at 12 months; 4 to 37) 
(Figures S8 and S9 in supplement).

Analyses by sex demonstrated a differential impact of 
semaglutide initiation on triptan consumption (Fig.  2). 
Female users exhibited a post initiation decline (RR, 
0.92; 0.88 to 0.97; absolute reduction: -273 DDD/10,000 
females; -450 to -96), whereas no significant reduction 
was observed in males (RR, 0.94; 0.84 to 1.06).

Parameter Estimate (95% CI)
DDD/10,000 users

p-value

Intercept (baseline level) 2602.8 (2545.6 to 2660.0) p<0.01

Pre-intervention trend  7.0 (3.0 to 11.0) p<0.01

Level change (immediate effect) -41.4 (-142.6 to 59.9) 0.41

Post-intervention trend  -13.3 (-25.3 to -1.3) 0.03

Effect at 12 months   -201.1 (-326.9 to -75.3) p<0.01

Ratio at 12 months  0.93 (0.88 to 0.97) p<0.01
Slope estimates represent the monthly change in outcome

Sensitivity analyses are presented in Supplementary 
material. Inclusion of month zero and three-month 
grace period yielded similar results (Figures S4 and S5 
in supplement). Analyses on prescription counts showed 
a modest decline at 12 months (RR, 0.96; 0.92–1.01; 
absolute reduction: -4.6 per 10,000; -10 to 1.1; Fig-
ures S6 in supplement). Among prevalent triptan users, 

Fig. 1  Interrupted time series analysis assessing changes in monthly number of triptan use (DDD per 10,000 users) (N= 189,392). Abbreviations: CI, 
confidence interval; DDD, Defined Daily Dose
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Fig. 2  Interrupted time series analysis assessing changes in monthly number of triptan use (DDD per 10,000 users), by sex. Abbreviations: CI, confidence 
interval; DDD, Defined Daily Dose. Slope estimates represent the monthly change in outcome
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A. Females (n= 129,088)*
Parameter Estimate (95% CI) 

DDD/10,000 users
p-value

Intercept (baseline level) 3448.1 (3367.7 to 3528.5) <0.01

Pre-intervention trend 8.0 (2.3 to 13.6) <0.01

Level change (immediate effect) -20.1 (-162.4 to 122.3) 0.78

Post-intervention trend  -21.1 (-38.0 to -4.1) 0.02

Effect at 12 months   -272.8 (-449.6 to -96.0) <0.01

Ratio at 12 months  0.92 (0.88 to 0.97) <0.01

B. Males (n= 60,304)*
Parameter Estimate (95% CI) 

DDD/10,000 users
p-value

Intercept (baseline level) 793.4 (750.6 to 836.2) <0.01

Pre-intervention trend 4.9 (1.9 to 7.9) <0.01

Level change (immediate effect) -87.0 (-162.8 to -11.2) 0.03

Post-intervention trend 3.3 (-5.7 to 12.3) 0.46

Effect at 12 months -47.6 (-141.7 to 46.6) 0.31

Ratio at 12 months 0.94 (0.84 to 1.06) 0.31
*Wald test of cross-model post-trend slope coefficients: p<0.01

Age-stratified analyses showed stronger treatment 
effects in younger individuals (Figure S10). Those aged 
18–35 had a 14% relative reduction (RR, 0.86; 0.78–0.94) 
and a larger absolute decrease (− 253 DDD at 12 months; 
-414.0 to -92.3) compared to the overall population. 
Those aged 36–50 showed a RR of 0.90 (0.86–0.95) and 
an absolute decrease of -346 DDD at 12 months (-511 to 
-181).

Results were similar among persistent and non-per-
sistent semaglutide users, with comparable point esti-
mates at 12 months (RR 0.93 for both groups), although 
the reduction reached statistical significance only among 
persistent users (RR, 0.93; 0.88 to 0.97), likely reflecting 
greater statistical precision in this larger subgroup (Fig-
ure S11). Individuals using migraine prophylaxis before 
initiation showed a greater reduction at 12 months at 
both relative and absolute scales (RR, 0.88; 0.82 to 0.94; 
-1170 DDD at 12 months, -1796 to -545, Figure S12). The 
24-month follow-up confirmed a sustained decrease in 
triptan use (RR, 0.89; 0.84 to 0.95, Figure S13). Finally, 
the negative control analysis using eye antibiotics as the 
exposure showed no association with triptan consump-
tion (Figure S14). The difference-in-differences analy-
sis using the Callaway and Sant’Anna estimator yielded 
results consistent in direction with the primary ITS anal-
ysis, with a statistically significant reduction in triptan 
use at 12 months (-170 DDD/10,000; 95% CI, -336 to -4), 
although estimates were attenuated and less precise com-
pared to the primary analysis (Figure S15).

Discussion
In this nationwide cohort study, initiation of semaglu-
tide for weight loss management was associated with a 
gradual reduction in monthly triptan use. The decline 
was primarily driven by reduced use among individuals 

with prior migraine-specific medication use, whereas 
rates of newly initiated triptan users remained essentially 
unchanged. The effect was sex specific, with a statistically 
significant reduction in triptan use among female users, 
while no meaningful changes were observed in males. 
Reductions were most pronounced in younger adults and 
in individuals with prior use of prophylactic antimigraine 
medications.

Semaglutide may reduce the need for acute migraine 
treatment in those with migraine history rather than 
preventing onset in previously unaffected individuals. 
Migraine has been reported as a potential GLP-1RA 
adverse effect [13]; however, our results do not sup-
port a clinically meaningful increased need for de novo 
triptan use following semaglutide initiation or indi-
cate increased migraine frequency among established 
triptan users. The sex stratified effect may reflect sex 
specific GLP-1RA responses, with greater semaglu-
tide associated weight loss typically observed in female 
users [14]. Baseline triptan use was substantially lower 
among males, which likely reduced statistical preci-
sion and may partly explain the absence of a statisti-
cally significant association in this subgroup. Further 
investigation should explore whether migraine phe-
notype or metabolic response variations explain this 
sex difference, as well as to explore potential biologi-
cal mechanisms described in the literature, including 
interactions among sex hormones [15], weight loss, 
GLP-1 receptor signaling, migraine pathophysiology 
and cGMP-related mechanisms [16].

Several mechanisms may explain the observed reduc-
tion in migraine treatment. Weight loss and metabolic 
improvement may contribute to reduced migraine fre-
quency through inflammatory pathways [17]. However, 
GLP-1RAs may also exert weight independent effects 
through central nervous system pathways relevant to 
migraine modulation [1]. These findings support an 
association between semaglutide initiation and reduced 
triptan dispensing; however, the exact underlying mecha-
nisms of this decrease have yet to be elucidated.

This study has several strengths, including the use 
of comprehensive nationwide data and an ITS design 
enabling within-individual comparisons. The use of 
intention-to-treat analyses, exclusion of pregnan-
cies and negative exposure control further strength-
ens internal validity. Nonetheless, the lack of clinical 
measures, including body mass index and migraine 
characteristics, precluded a better exploration of the 
characteristics of the baseline population as well as of 
mechanistic pathways. Diagnoses such as migraine, 
obesity and type 2 diabetes recorded in the registries 
are hospital-based diagnoses, and diagnoses made in 
outpatient/primary care settings are not captured, 
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leading to a likely underestimation of their true prev-
alence in our cohort. Second, residual confounding 
from weight loss-associated behavioral changes can-
not be excluded. Third, generalizability may be limited 
given the Danish healthcare setting. Fourth, third-line 
episodic antimigraine medications in Danish guide-
lines [18] (amitriptyline, valproate, and flunarizine) 
were not included in the prophylactic antimigraine 
medication coding algorithm due to their low utiliza-
tion in Denmark and their multiple possible indica-
tions other than migraine. A supplementary analysis 
showed that these medications were prescribed for 
migraine in only 0.7% of the cohort (Table S1 in sup-
plement), although, given the register-based nature of 
the data, this does not accurately reflect the true prev-
alence of the indication. Furthermore, several first-line 
agents included in the algorithm, particularly meto-
prolol, propranolol, and candesartan, are frequently 
prescribed for cardiovascular indications. This likely 
leads to misclassification of a proportion of individuals 
as prophylactic antimigraine medication users, poten-
tially diluting the observed treatment effect in this 
subgroup (Table S4 in supplement). Lastly, subgroup 
analyses were not adjusted for multiple comparisons 
and should therefore be interpreted with caution, as 
they are exploratory and hypothesis-generating rather 
than confirmatory.

Conclusions
Initiation of semaglutide for weight loss management was 
associated with a modest, gradual reduction in triptan 
use, particularly among female users and individuals with 
a history of prophylactic antimigraine medications. These 
findings warrant further mechanistic investigation and 
confirmation in randomized clinical studies.
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