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Abstract 25 

Background: Evidence on how oral calcitonin gene-related peptide (CGRP) receptor 26 

antagonists can be integrated into preventive treatment strategies for children and 27 

adolescents with migraine remains limited. We evaluated real-world outcomes 28 

associated with different initial strategies for incorporating rimegepant into ongoing 29 

preventive management. 30 

Methods: We conducted a retrospective multicenter cohort study using data from the 31 

China Headache and Vertigo Registry System. Patients aged ≤18 years were classified 32 

by initial treatment strategy: conventional preventive therapy without rimegepant 33 

integration, conventional preventive therapy plus regular rimegepant integration, or 34 

conventional preventive therapy plus acute-on-demand rimegepant integration. The 35 

primary outcome was a ≥50% reduction in monthly headache days (MHDs) at 4 36 

months; a ≥75% reduction was secondary. Covariate-balancing propensity score–37 

based overlap weighting using six prespecified covariates was combined with doubly 38 

robust outcome regression. Treatment trajectories and documented adverse events 39 

were summarized descriptively.  40 

Results: Among 109 patients, 23 received conventional preventive therapy alone, 64 41 

plus regular rimegepant integration, and 22 plus acute-on-demand integration. 42 

Adjusted probabilities of achieving ≥50% MHD reduction were 51.2%, 67.5%, and 43 

78.6%, respectively. Compared with conventional therapy alone, adjusted risk 44 

differences were 16.3 percentage points (95% CI, −8.8 to 41.4) for plus regular 45 

integration and 27.4 percentage points (95% CI, −1.4 to 56.2) for plus acute-on-46 

demand integration; neither comparison reached statistical significance. For ≥75% 47 

response, adjusted probabilities were 37.2%, 60.4%, and 76.6%, with corresponding 48 

risk differences of 23.2 percentage points (95% CI, 2.0–44.4) and 39.4 percentage 49 

points (95% CI, 12.7–66.1). Among patients initiating plus regular rimegepant 50 

integration, subsequent trajectories included continued regular integration, transition 51 

to acute-on-demand integration, and discontinuation for heterogeneous reasons. Few 52 



adverse events were documented; one patient discontinued because of nausea, and no 53 

serious adverse events were documented. 54 

Conclusions: Rimegepant-adding strategies showed numerically higher adjusted 55 

probabilities of the primary ≥50% response, although primary comparisons remained 56 

statistically uncertain. More pronounced associations were observed for the secondary 57 

≥75% response. These findings are preliminary and hypothesis-generating and 58 

support prospective evaluation of how oral CGRP receptor antagonists may be 59 

integrated into pediatric migraine prevention. 60 

 61 
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Background 74 

Migraine is a common and disabling neurological disorder in children and adolescents 75 

and contributes substantially to neurological disease burden [1]. Beyond headache 76 

symptoms, pediatric migraine can impair school functioning and health-related quality 77 

of life [2-4]. Preventive treatment should be considered when attacks are sufficiently 78 

frequent or severe to cause clinically meaningful disability, particularly when 79 

optimized acute treatment is inadequate or required too frequently[2-4]. However, 80 

treatment selection in younger patients remains challenging because the evidence base 81 

for many preventive therapies is less extensive than in adults and treatment response 82 

and tolerability vary considerably across individuals[2, 5]. 83 

Calcitonin gene-related peptide (CGRP)-targeted therapies have expanded migraine 84 

treatment options. Rimegepant, an oral CGRP receptor antagonist, is effective for 85 

both acute and preventive treatment in adults [6-8]. Pediatric evidence is emerging: 86 

randomized data support fremanezumab in children and adolescents with episodic 87 

migraine [9], while real-world studies have described CGRP-targeted treatment in 88 

adolescents and young adults [10, 11]. These findings support the expanding role of 89 

CGRP-targeted therapy in younger populations, although much of the available 90 

evidence has focused on monoclonal antibodies or CGRP-targeted therapies as a 91 

broad treatment class rather than on oral gepant treatment strategies. 92 

More recently, a multicenter pediatric chart review described preventive use of 93 

rimegepant and atogepant [12], a retrospective study reported acute rimegepant use in 94 

adolescents [13], and a phase 1 study provided pediatric pharmacokinetic and 95 

tolerability data for weight-adjusted rimegepant dosing [14]. A phase 3 preventive 96 

trial of rimegepant in patients aged 6 to <18 years is ongoing (NCT05156398). 97 

Collectively, these studies establish an emerging evidence base for pediatric 98 

rimegepant use but address distinct questions of pharmacokinetics, tolerability, acute 99 

treatment, or preventive use. Evidence remains limited on how rimegepant is 100 



incorporated into ongoing preventive regimens in routine practice and whether 101 

different utilization strategies are associated with different clinical outcomes. 102 

Recent real-world evidence further illustrates this gap. In PRIME-Teen, adolescents 103 

with high-burden migraine contributed sequential treatment episodes involving 104 

conventional oral preventives and CGRP monoclonal antibodies; CGRP monoclonal 105 

antibody episodes were associated with greater treatment persistence and more 106 

favorable migraine outcomes. Given its retrospective, non-randomized, sequential 107 

design, the findings were appropriately considered hypothesis-generating rather than 108 

evidence of comparative effectiveness[15]. In China, prospective multicenter real-109 

world evidence has also described acute and preventive rimegepant use in adults [16]. 110 

However, these studies did not specifically compare alternative strategies for 111 

incorporating an oral CGRP receptor antagonist into pediatric preventive care. 112 

Rimegepant is particularly relevant to this question because it can be used for both 113 

acute and preventive treatment in adults. In pediatric real-world practice, patients 114 

receiving conventional preventive therapy may add rimegepant either regularly as an 115 

additional preventive component or acutely on demand while continuing background 116 

prevention. This dual-use characteristic creates a clinically relevant treatment-strategy 117 

question that cannot be captured by a simple rimegepant-versus-no-rimegepant 118 

comparison. 119 

Real-world comparisons of such strategies are susceptible to confounding by 120 

indication because disease burden, previous treatment exposure, comorbidity, and 121 

clinician or family preferences may influence treatment assignment. Generalized 122 

overlap weighting provides a framework for balancing measured baseline covariates 123 

across multiple treatment groups while focusing inference on patients with clinical 124 

overlap among the available strategies[17, 18]. Combined with an adjusted outcome 125 

model, this approach can improve robustness to model misspecification, although 126 

residual and unmeasured confounding remain possible[19].  127 



Using data from the China Headache and Vertigo Registry System (CHRS), we 128 

therefore compared three initial treatment strategies among children and adolescents 129 

with migraine: conventional preventive therapy without rimegepant integration, 130 

conventional preventive therapy plus regular rimegepant integration, and conventional 131 

preventive therapy plus acute-on-demand rimegepant integration. The primary 132 

objective was to compare the probability of achieving a ≥50% reduction in monthly 133 

headache days (MHDs) at 4 months. Secondary analyses evaluated ≥75% response, 134 

treatment trajectories, documented adverse events, and exploratory differences by 135 

migraine phenotype and vestibular migraine status. This study provides a multicenter 136 

real-world comparison of alternative initial strategies for integrating rimegepant into 137 

preventive migraine management in children and adolescents in China. 138 

Study design and data source 139 

This multicenter retrospective real-world cohort study was conducted using data from 140 

CHRS registry platform which was registered with ClinicalTrials.gov 141 

(NCT04939922; first posted on June 14, 2021). The CHRS is an ongoing nationwide 142 

registry established to systematically collect standardized longitudinal clinical 143 

information from patients with headache and vestibular disorders. The CHRS 144 

currently includes 188 participating medical centers across China. Although most 145 

participating centers primarily provide adult neurological care, children and 146 

adolescent patients were also enrolled at 40 registered centers where pediatric 147 

headache care was available. 148 

All patients included in this study were selected and diagnosed with migraine by 149 

headache specialists according to the International Classification of Headache 150 

Disorders, third edition (ICHD-3), and were considered candidates for preventive 151 

migraine therapy based on clinical evaluation. Treatment decisions were made by 152 

treating physicians according to headache burden, previous treatment response, 153 

clinical characteristics, and patient/family preferences.  154 



The study entry date was defined as the initiation date of the initial preventive 155 

treatment strategy after rimegepant became available within the participating centers 156 

in May 2025. Although the present analysis was retrospective, follow-up information 157 

was prospectively collected within the CHRS registry framework. Daily headache 158 

information was recorded using standardized headache diaries, and treatment 159 

effectiveness was assessed through headache diaries and clinical follow-up records. 160 

When necessary, additional telephone follow-up was conducted by clinicians to 161 

clarify incomplete clinical information.  162 

 163 

Study population 164 

Patients aged ≤18 years registered in the CHRS between May 30, 2025, and February 165 

2026 were screened. Eligible patients met all of the following criteria: age ≤ 18 years 166 

at initiation of preventive treatment; physician-confirmed diagnosis of migraine 167 

according to ICHD-3 criteria; initiation of pharmacological preventive treatment; 168 

complete baseline clinical information available; completion of at least 4 months of 169 

follow-up. Patients were excluded if they had: secondary headache disorders; 170 

incomplete baseline information, including headache diaries and critical clinical 171 

characteristics such as MHDs, headache course, preventive strategy, etc. missing 172 

follow-up outcome assessment; primary treatment with non-pharmacological 173 

interventions; rimegepant monotherapy as preventive treatment. 174 

Baseline characteristics were collected at the initial clinical visit by trained research 175 

coordinators using standardized semi-structured questionnaires within the CHRS 176 

platform. Variables included demographic characteristics (age, sex), headache 177 

characteristics ( baseline MHDs, headache duration, migraine phenotype such as 178 

episodic migraine versus chronic migraine, migraine with aura, and vestibular 179 

migraine), migraine-related comorbidities (motion sickness history, headache family 180 

history), previous treatment history (previous preventive medications, previous 181 



analgesics), baseline treatment medications (concomitant flunarizine use, concomitant 182 

antiepileptic medication use, concomitant antidepressant use), and available 183 

standardized clinical assessments. 184 

Additional clinical scales collected when available included the Migraine Disability 185 

Assessment Scale (MIDAS), the Headache Impact Test-6 (HIT-6), the Generalized 186 

Anxiety Disorder Scale-7 (GAD-7), the Patient Health Questionnaire-9 (PHQ-9), the 187 

Pittsburgh Sleep Quality Index (PSQI).  188 

 189 

Initial preventive treatment strategies 190 

All included patients were considered candidates for pharmacological migraine 191 

prevention. Conventional preventive medication constituted the background 192 

preventive-treatment approach. Patients were classified according to the initial 193 

treatment strategy at study entry into three groups: 194 

Conventional preventive therapy without rimegepant integration: Patients 195 

received conventional preventive medications without rimegepant as part of the 196 

preventive strategy. Conventional preventive therapies included agents such as 197 

flunarizine, antiepileptic medications, and antidepressants. Patients in this group could 198 

receive non-CGRP acute migraine treatments during follow-up when clinically 199 

indicated. 200 

Conventional preventive therapy plus regular rimegepant integration: Patients 201 

received conventional preventive therapy combined with regularly scheduled 202 

rimegepant as an adjunctive preventive strategy. Rimegepant orally disintegrating 203 

tablets were prescribed every other day according to clinical practice. 204 

Conventional preventive therapy plus acute-on-demand rimegepant integration: 205 

Patients received conventional preventive therapy and used rimegepant orally 206 



disintegrating tablets for acute migraine attacks as part of the overall treatment 207 

strategy.  208 

Patients receiving rimegepant monotherapy for prevention were excluded because the 209 

study was designed to evaluate rimegepant as an adjunct to conventional preventive 210 

therapy. 211 

Treatment-group classification was determined at study entry and was not redefined 212 

by subsequent treatment modification, including discontinuation of regular 213 

rimegepant integration, transition to acute-on-demand integration, or addition or 214 

modification of other preventive medications. Effectiveness analyses therefore 215 

followed the initial treatment-strategy classification throughout follow-up. 216 

Outcomes 217 

Primary effectiveness outcome 218 

The primary effectiveness outcome was the proportion of patients achieving a ≥ 50% 219 

reduction in MHDs [20-22] from baseline after 4 months of treatment. MHDs were 220 

derived from standardized headache diaries and defined as the number of calendar 221 

days with headache occurrence within a 24-hour period. 222 

Secondary effectiveness outcome  223 

The secondary effectiveness outcome was the proportion of patients achieving a ≥ 224 

75% reduction in MHDs at 4 months. This more stringent responder threshold was 225 

used to characterize patients experiencing a deeper level of clinical improvement 226 

beyond the conventional ≥50% response definition [23, 24].  227 

Rimegepant treatment trajectories following regular rimegepant initiation 228 

Treatment trajectories were descriptively evaluated among patients initially receiving 229 

regular rimegepant integration and were categorized as: continued regular rimegepant 230 



integration; transition to acute-on-demand rimegepant integration; or discontinuation 231 

of rimegepant integration.  232 

Reasons for treatment continuation, modification, or discontinuation were obtained 233 

from clinical documentation and follow-up records.  234 

Because post-baseline treatment modifications may reflect clinical improvement, 235 

insufficient effectiveness, tolerability, patient or family preference, or other real-world 236 

considerations, treatment trajectory analyses were considered descriptive outcomes 237 

and were not used to redefine the initial treatment exposure or as comparative 238 

effectiveness endpoints. 239 

 240 

Documented adverse events 241 

Adverse events documented during clinical follow-up were identified from medical 242 

records and follow-up documentation and summarized descriptively. Because 243 

adverse-event ascertainment was based on routine clinical documentation, safety 244 

analyses were considered descriptive and were not designed to establish the incidence 245 

of rare or delayed adverse events. 246 

Covariate selection and confounding adjustment 247 

Because treatment allocation was not randomized, potential baseline differences 248 

between treatment groups were expected. Candidate baseline variables were initially 249 

considered based on clinical relevance and previous evidence regarding factors 250 

potentially associated with treatment selection or migraine outcomes.  251 

To reduce model instability in this relatively small observational cohort, the final 252 

adjustment set was prespecified based on clinical knowledge and a directed acyclic 253 

graph-informed approach.  254 



The six prespecified baseline covariates included: age category (age class), baseline 255 

MHDs, headache duration, migraine phenotype (episodic versus chronic migraine), 256 

baseline preventive medication burden and previous analgesic use. The same 257 

prespecified covariate set was used in the treatment-assignment and outcome-258 

regression models.  259 

Statistical analysis 260 

Baseline characteristics were summarized using descriptive statistics. Continuous 261 

variables were presented as mean ± standard deviation (SD) or median (interquartile 262 

range [IQR]), as appropriate, and categorical variables as frequencies and 263 

percentages.  264 

Covariate balancing propensity score overlap weighting 265 

Potential confounding arising from measured baseline differences among the three 266 

initial treatment strategies was addressed using covariate-balancing propensity score 267 

(CBPS)-based overlap weighting [25]. 268 

The CBPS approach incorporates covariate balance directly into propensity score 269 

estimation. Generalized overlap weighting[17, 18] was selected to reduce the 270 

influence of observations with extreme treatment probabilities and to emphasize 271 

patients with greater clinical overlap among three treatment strategies. The resulting 272 

estimand corresponds to the average treatment effect in the overlap population (ATO).   273 

Covariate balance after weighting was assessed using standardized mean differences 274 

(SMDs), with an absolute SMD < 0.10 considered indicative of adequate balance. 275 

Effective sample sizes were additionally examined to evaluate the information 276 

retained after weighting. 277 

Covariate-adjusted weighted outcome modeling 278 



After application of CBPS-based overlap weights, weighted logistic regression 279 

models were fitted for the ≥50% and ≥75% response outcomes. Under standard 280 

assumptions, this approach provides robustness to misspecification of either the 281 

treatment-assignment model or the outcome-regression model, although it does not 282 

protect against residual or unmeasured confounding [19]. Adjusted odds ratios (ORs) 283 

with 95% confidence intervals (CIs) were estimated from the weighted regression 284 

models. 285 

Marginal response probabilities were subsequently estimated by standardizing model-286 

based predictions over the weighted overlap population. Absolute risk differences 287 

(RDs) between treatment strategies were derived from these marginal probabilities 288 

and are reported in percentage points with 95% CIs [26].  289 

An overall test of association between initial treatment strategy and each outcome was 290 

performed from the weighted outcome model. Pairwise comparisons between 291 

treatment strategies were subsequently evaluated, with Holm adjustment applied to 292 

pairwise p values within each outcome to account for multiple comparisons. 293 

Two-sided p values <0.05 were considered statistically significant. Given the 294 

observational design and modest sample size, effect estimates, confidence intervals, 295 

and consistency across analyses were considered alongside p values when interpreting 296 

the findings. 297 

 298 

Sensitivity analyses 299 

Sensitivity analyses were performed to examine the robustness of the primary ≥50% 300 

response findings. 301 

First, unweighted multivariable logistic regression models were performed using the 302 

same six prespecified covariates.  303 



Second, Firth penalized logistic regression was performed to reduce small-sample 304 

bias and improve estimation stability under sparse outcome distributions.  305 

The ≥75% response analysis was treated as a prespecified secondary effectiveness 306 

analysis rather than a sensitivity analysis. 307 

Exploratory subgroup analyses 308 

Exploratory subgroup analyses were performed to evaluate potential heterogeneity 309 

according to : migraine phenotype (episodic migraine versus chronic migraine); and 310 

vestibular migraine status (with versus without vestibular migraine). Treatment-by-311 

subgroup interaction terms were assessed when estimable.  312 

Because several subgroup strata contained small numbers of patients and events, 313 

subgroup estimates were interpreted cautiously. Where sparse outcome distributions 314 

resulted in complete or near-complete separation or otherwise rendered model 315 

estimates unstable, the corresponding treatment effect was reported as not estimable, 316 

and no inferential conclusion regarding effect modification was drawn from that 317 

stratum. 318 

Subgroup analyses were considered hypothesis-generating. 319 

 320 

Statistical software   321 

All statistical analyses were performed using R software (R Foundation for Statistical 322 

Computing, Vienna, Austria). Two-sided p values < 0.05 were considered statistically 323 

significant.   324 

Results 325 

Patient characteristics and initial treatment strategies 326 



Among 9,824 individuals registered in the CHRS, 109 patients aged ≤18 years with 327 

migraine met the prespecified eligibility criteria were included in the analytic cohort 328 

(Figure 1). According to the initial preventive treatment strategy, 23 patients received 329 

conventional preventive therapy without rimegepant integration, 64 received 330 

conventional preventive therapy plus regular rimegepant integration, and 22 received 331 

conventional preventive therapy plus rimegepant acute-on-demand integration. 332 

Among the 64 patients initially receiving regular rimegepant integration, treatment 333 

trajectories during the 4-month follow-up were heterogeneous. Ten patients continued 334 

regular rimegepant , six transitioned to an acute-on-demand strategy, and 48 335 

discontinued regular rimegepant integration. Reasons for treatment modification 336 

included clinical improvement with perceived benefit, insufficient effectiveness, lack 337 

of effectiveness, and adverse events (Figure 1; Table 3). 338 

Figure 1. Study flow and treatment trajectories according to the initial preventive 339 

treatment strategy.  340 

 341 



Abbreviation: CHRS, China Headache and Vertigo Registry System.  342 

Baseline clinical characteristics according to treatment strategy are summarized in 343 

Table 1. The cohort included 61 females and 48 males; 33 patients had chronic 344 

migraine and 76 had episodic migraine. Mean baseline MHDs were 13.4 ± 10.7 345 

days/month, with a median of 10 days/month (interquartile range, 4–22 days/month).  346 

The median headache duration was approximately 2.9 years. Forty-five patients 347 

(41.3%) were aged ≥ 15 years. Fifty patients received one preventive medication, and 348 

59 received at least two preventive medications. Vestibular migraine was present in 349 

43 patients (39.4%).  350 

The treatment groups differed descriptively in several baseline clinical characteristics, 351 

including MHDs, migraine phenotype, headache duration, and previous treatment 352 

characteristics (Table 1), supporting the prespecified need for confounding 353 

adjustment. 354 

 355 

Table 1. Baseline clinical characteristics according to initial treatment strategy 356 

Variable 

Conventional preventive 

therapy without 

rimegepant integration 

(n=23) 

conventional preventive 

therapy plus regular 

rimegepant integration 

(n=64) 

Conventional preventive 

therapy plus acute-on-

demand rimegepant 

integration (n=22) 

Maximum 

absolute 

SMD 

Age, years, mean (SD) 14.74 (2.12) 14.69 (2.27) 14.59 (2.34) 0.044  

Male sex, n (%) 7 (30.4) 31 (48.4) 10 (45.5) 0.249  

Migraine characteristics     

Monthly headache days, 

mean (SD) 

12.09 (11.15) 15.37 (11.62) 6.05 (6.33) 0.650  



Note: Data are presented as mean (SD), median (IQR), or n (%) as appropriate. Standardized mean differences (SMDs) provide a 357 

standardized assessment of covariate imbalance independent of sample size; an absolute SMD <0.1 was considered indicative of adequate 358 

balance. Missing values were observed for MIDAS (n=7), PSQI (n=18), and HIT-6 (n=14).  359 

Abbreviations: SD, standard deviation; IQR, interquartile range; SMD, standardized mean difference; GAD-7, Generalized Anxiety 360 

Disorder-7; HIT-6, Headache Impact Test-6; IQR, interquartile range; MIDAS, Migraine Disability Assessment Scale; PHQ-9, Patient 361 

Health Questionnaire-9; PSQI, Pittsburgh Sleep Quality Index. 362 

 363 

Migraine duration, years, 

mean (SD) 

1.94 (2.11) 3.02 (2.23) 3.55 (2.55) 0.469  

Chronic migraine, n (%) 4 (17.4) 28 (43.8) 1 (4.5) 0.683  

Migraine with aura, n (%) 5 (21.7) 8 (12.5) 2 (9.1) 0.238  

Patient burden     

MIDAS score,median 

(IQR) 

51.60 (65.26) 65.69 (91.69) 27.29 (33.69) 0.400  

HIT-6 score, mean (SD) 46.91 (27.47) 53.03 (21.20) 56.55 (21.04) 0.270  

GAD-7 score, mean (SD) 5.00 (4.13) 6.42 (5.85) 7.00 (4.93) 0.276  

PHQ-9 score, mean (SD) 6.17 (4.12) 7.67 (6.83) 8.09 (7.03) 0.220  

PSQI score, mean (SD) 6.15 (3.50) 7.21 (3.73) 6.06 (2.80) 0.224  

Vestibular features     

Vestibular migraine, n (%) 11 (47.8) 26 (40.6) 6 (27.3) 0.288  

Motion sickness, n (%) 12 (52.2) 25 (39.1) 13 (59.1) 0.271  

Family history of 

headache, n (%) 

7 (30.4) 31 (48.4) 14 (63.6) 0.463  

Prior treatment      

Previous analgesics, n (%) 4 (17.4) 22 (34.4) 10 (45.5) 0.419  

Previous preventive 

treatment, n (%) 

4 (17.4) 17 (26.6) 3 (13.6) 0.218  

Baseline preventive 

polytherapy, n (% 

13 (56.5) 37 (57.8) 9 (40.9) 0.228  



Covariate balance after CBPS-based overlap weighting 364 

After CBPS-based overlap weighting, all six prespecified baseline covariates achieved 365 

excellent balance across treatment strategies (Supplementary Table S1). The 366 

maximum SMD after weighting was < 0.001 for age category, baseline MHDs, 367 

headache duration, migraine phenotype, and baseline preventive medication burden 368 

(Supplementary Table S1).  369 

The effective sample sizes after weighting were 16.49 for conventional preventive 370 

therapy alone, 40.21 for plus regular rimegepant integration, and 13.83 for plus acute-371 

on-demand rimegepant integration, with an overall effective sample size of 57.04 372 

(Supplementary Table S1). These diagnostics indicated substantial improvement in 373 

measured baseline comparability, while also reflecting the reduced information 374 

available in the smaller treatment groups after weighting. 375 

Association between initial preventive treatment strategies and 4-month 376 

treatment response 377 

Adjusted analyses using CBPS-based overlap weighting and doubly robust regression 378 

are presented in Table 2 and Figure 2. 379 

For the primary outcome of ≥ 50% reduction in MHDs at 4 months, adjusted response 380 

probabilities were 51.2% (95% CI, 30.1–72.3%) with conventional preventive therapy 381 

alone, 67.5% (95% CI, 53.6–81.4%) with plus regular rimegepant integration, and 382 

78.6% (95% CI, 62.5–94.7%) with plsu acute-on-demand rimegepant integration. The 383 

overall association between initial treatment strategy and primary outcome was not 384 

statistically significant (overall p = 0.196) (Table 2, Figure 2A).  385 

Compared with conventional preventive therapy alone, plus regular rimegepant 386 

integration was associated with a numerically higher probability of ≥ 50% response 387 

(adjusted OR, 2.20; 95% CI, 0.65–7.50, Holm-adjusted p = 0.207), corresponding to 388 

16.3 percentage points (95% CI, −8.8 to 41.4). Plus acute-on-demand rimegepant 389 



integration showed a similarly favorable numerical pattern (adjusted OR, 4.19; 95% 390 

CI, 0.87–20.16; Holm-adjusted p = 0.074), with an adjusted risk difference of 27.4 391 

percentage points (95% CI, −1.4 to 56.2) (Table 2, Figure 2A). Thus, although both 392 

rimegepant-containing strategies showed higher point estimates, the primary pairwise 393 

comparisons remained statistically uncertain. 394 

For the secondary outcome of ≥75% reduction in MHDs, adjusted response 395 

probabilities were 37.2% (95% CI, 20.0–54.4%), 60.4% (95% CI, 47.1–73.7%), and 396 

76.6% (95% CI, 60.3–92.8%) for conventional preventive therapy alone, plus regular 397 

rimegepant integration, and plus acute-on-demand rimegepant integration, 398 

respectively. The overall association was statistically significant (overall p = 0.035). 399 

Compared with conventional preventive therapy alone, plus regular rimegepant 400 

integration was associated with higher odds of ≥75% response (adjusted OR, 3.32; 401 

95% CI, 1.03–10.74; Holm-adjusted p = 0.045), corresponding to an adjusted risk 402 

difference of 23.2 percentage points (95% CI, 2.0–44.4). Plus acute-on-demand 403 

integration was also associated with higher odds of ≥75% response (adjusted OR, 404 

8.47; 95% CI, 1.62–44.20; Holm-adjusted p = 0.011), with an adjusted risk difference 405 

of 39.4 percentage points (95% CI, 12.7–66.1). Because ≥75% response was a 406 

secondary outcome and confidence intervals were wide, these findings were 407 

interpreted as supportive and hypothesis-generating (Table 2, Figure 2B). 408 

 409 

Table 2. Adjusted 4-month treatment response according to initial preventive treatment 410 

strategy 411 



Outcome 

Initial preventive 

treatment strategy 

Observed 

response, 

n/N (%) 

Adjusted OR 

(95% CI) 

Holm-

adjusted 

pairwise P 

value 

Adjusted 

response 

probability, 

% (95% 

CI) 

Adjusted risk 

difference, 

percentage 

points (95% 

CI) 

Overall 

P 

value 

 

Conventional preventive 

therapy without rimegepant 

integration 

11/23 

(47.8) 

Reference — 

51.2 (30.1–

72.3) 

Reference 0.196 

≥50% reduction in MHDs 

conventional preventive 

therapy plus regular 

rimegepant integration 

43/64 

(67.2) 

2.20 (0.65–7.50) 0.207 

67.5 (53.6–

81.4) 

16.3 (−8.8 to 

41.4) 

 

 

Conventional preventive 

therapy plus acute-on-

demand rimegepant 

integration 

17/22 

(77.3) 

4.19 (0.87–

20.16) 

0.074 

78.6 (62.5–

94.7) 

27.4 (−1.4 to 

56.2) 

 

 

Conventional preventive 

therapy without rimegepant 

integration 

8/23 

(34.8) 

Reference — 

37.2 (20.0–

54.4) 

Reference 0.035 

≥75% reduction in MHDs 

Conventional preventive 

therapy plus regular 

rimegepant integration 

36/64 

(56.3) 

3.32(1.03–10.74) 0.045 

60.4 (47.1–

73.7) 

23.2 (2.0 to 

44.4) 

 

 

Conventional preventive 

therapy plus acute-on-

demand rimegepant 

integration 

16/22 

(72.7) 

8.47 (1.62–

44.20) 

0.011 

76.6 (60.3–

92.8) 

39.4 (12.7 to 

66.1) 

 

Note: Adjusted estimates were obtained using covariate-balancing propensity score–based overlap weighting and doubly robust logistic regression 412 

adjustment. Pairwise p values were adjusted separately plusin each outcome using the Holm method; overall p values represent global tests of 413 

association between initial treatment strategy and outcome. 414 



Abbreviations: ATO, average treatment effect in the overlap population; CBPS, covariate-balancing propensity score; CI, confidence interval; 415 

MHDs, monthly headache days; OR, odds ratio. 416 

 417 

 418 

 419 

Figure 2. Adjusted response probabilities and risk differences for treatment outcomes 420 

according to initial preventive strategy  421 

 422 

Sensitivity analyses 423 

Sensitivity analyses were performed to assess the robustness of the treatment-424 

association patterns (Supplementary Table S2). Firth penalized logistic regression 425 

produced estimates that were directionally consistent plus the primary CBPS-based 426 

overlap-weighted doubly robust analyses. The ≥75% response remained a 427 

prespecified secondary effectiveness outcome; its presentation in Supplementary 428 

Table S2 was used to assess consistency across modeling approaches rather than to 429 

redefine the outcome hierarchy. 430 

 431 

Treatment trajectories following initiation of regular rimegepant  432 



Among the 64 patients initially assigned to regular rimegepant integration, treatment 433 

trajectories during the 4-month follow-up were heterogeneous (Figure 1; Table 3). 434 

Ten patients (15.6%) continued regular rimegepant integration. Six continued after 435 

marked clinical improvement plus ongoing perceived benefit, whereas four continued 436 

despite incomplete effectiveness because some ongoing benefit was perceived. 437 

Six patients (9.4%) transitioned from regular integration to acute-on-demand 438 

rimegepant integration. All six transitions occurred following marked clinical 439 

improvement and represented planned treatment de-escalation while retaining 440 

rimegepant as an acute treatment option. 441 

Forty-eight patients (75.0%) discontinued regular rimegepant integration during 442 

follow-up. Reasons included complete improvement requiring no further preventive 443 

treatment (n = 1), marked improvement (n = 19), insufficient effectiveness (n = 21), 444 

lack of effectiveness (n = 6), and an adverse event (n = 1). Accordingly, 445 

discontinuation reflected heterogeneous clinical circumstances and should not be 446 

interpreted uniformly as treatment failure. 447 

 448 

Table 3. Treatment trajectories and reasons for treatment modification among patients initially 449 

receiving regular rimegepant integration (n = 64) 450 

 451 

A. Treatment trajectory at 4-month follow-up 452 

Treatment trajectory n (%) Mean treatment duration, months 

Continued regular rimegepant 

integration 

10 (15.6) 3.33 

Transitioned to acute-on-demand 

rimegepant integration 

6 (9.4) 3.23 



Treatment trajectory n (%) Mean treatment duration, months 

Discontinued regular rimegepant 

integration 

48 (75.0) 2.94 

B. Reasons according to final treatment trajectory 453 

Final treatment trajectory Reason n 

Continued regular rimegepant 

integration 

Marked improvement plus ongoing 

perceived benefit 

6 

 

Insufficient effectiveness but ongoing 

perceived benefit 

4 

Transitioned to acute-on-demand 

rimegepant integration 

Planned de-escalation after marked 

improvement 

6 

Discontinued regular rimegepant 

integration 

Complete improvement requiring no 

further preventive treatment 

1 

 Marked improvement 19 

 Insufficient effectiveness 21 

 Lack of effectiveness 6 

 Adverse event (nausea) 1 

Note: Percentages are calculated among the 64 patients who initially received regular rimegepant integration. Abbreviation: n, 454 

number of patients. 455 

 456 

Documented adverse events 457 

Few adverse events were documented during follow-up. One patient receiving 458 

rimegepant experienced nausea that resulted in treatment discontinuation. No serious 459 

adverse events were documented. Given the descriptive ascertainment of adverse 460 

events through routine clinical records and the limited sample size and follow-up 461 



duration, these findings were not used to estimate the incidence of adverse events or 462 

establish treatment safety. 463 

 464 

Exploratory subgroup analyses 465 

Exploratory subgroup analyses evaluated treatment-response patterns according to 466 

migraine phenotype and vestibular migraine status (Supplementary Table S4). 467 

For migraine phenotype, estimates among patients plus chronic migraine were limited 468 

by small subgroup sizes and sparse outcome distributions. In particular, the response 469 

estimate for the acute-on-demand rimegepant strategy among patients with chronic 470 

migraine was not estimable because of sparse outcome data. Consequently, a reliable 471 

treatment-by-migraine-phenotype interaction could not be established, and no 472 

conclusion regarding effect modification by migraine phenotype was drawn. 473 

For vestibular migraine status, adjusted treatment-response patterns were generally 474 

similar among patients with and without vestibular migraine, and there was no 475 

evidence of treatment-effect modification (treatment × vestibular migraine interaction, 476 

Wald p = 0.493). These subgroup findings should be considered exploratory. 477 

Discussion  478 

In this multicenter real-world cohort of children and adolescents with migraine, we 479 

evaluated three initial strategies for integrating rimegepant into preventive 480 

management: conventional preventive therapy without rimegepant integration, 481 

conventional preventive therapy plus regular rimegepant integration, and conventional 482 

preventive therapy plus acute-on-demand rimegepant integration. After CBPS-based 483 

overlap weighting and doubly robust adjustment for measured baseline differences, 484 

both rimegepant-containing strategies showed numerically higher adjusted 485 

probabilities of achieving the primary outcome of ≥50% reduction in MHDs than 486 



conventional preventive therapy without rimegepant integration. However, the overall 487 

association and pairwise comparisons for the primary outcome did not reach statistical 488 

significance, and confidence intervals remained wide. More pronounced associations 489 

were observed for the secondary ≥75% response outcome. Patients initially receiving 490 

regular rimegepant also showed heterogeneous subsequent treatment trajectories. 491 

Taken together, these findings provide preliminary real-world evidence regarding how 492 

an oral CGRP receptor antagonist may be incorporated into preventive management in 493 

younger patients, while the observational design and modest sample size require 494 

cautious interpretation.  495 

The present findings should be considered within the rapidly evolving evidence base 496 

for CGRP-targeted treatment in pediatric migraine. Randomized evidence now 497 

supports fremanezumab for episodic migraine in children and adolescents [9], while 498 

earlier real-world studies described CGRP monoclonal antibody use in adolescent and 499 

young-adult populations [10,11]. More directly relevant to the present study, Shin et 500 

al. reported a multicenter retrospective study of gepants used for headache prevention 501 

in children and adolescents, including rimegepant [12]. Tourlas et al. subsequently 502 

described acute rimegepant use in adolescents [13], and Lim et al. provided pediatric 503 

pharmacokinetic and tolerability data following a single weight-adjusted dose [14]. 504 

These studies substantially extend the pediatric evidence base but primarily address 505 

individual CGRP-targeted treatments rather than alternative ways of integrating 506 

rimegepant into an existing preventive regimen. 507 

The PRIME-Teen study provides an especially relevant comparator. In an exploratory 508 

analysis of the German Pain e-Registry, 422 adolescents with high-burden migraine 509 

contributed treatment episodes involving conventional oral preventives and CGRP 510 

monoclonal antibodies. CGRP monoclonal antibody episodes were associated with 511 

substantially greater 6-month treatment persistence and a higher proportion of patients 512 

achieving a ≥50% reduction in MHDs than earlier conventional preventive episodes. 513 

Importantly, PRIME-Teen used a retrospective, non-randomized, sequential 514 



treatment-episode design, and its findings were explicitly characterized as hypothesis-515 

generating rather than evidence of comparative effectiveness [15]. 516 

Our study complements PRIME-Teen but addresses a different clinical question. 517 

PRIME-Teen compared different preventive treatment episodes, with CGRP 518 

monoclonal antibodies generally occurring after earlier conventional preventive 519 

treatment, whereas our study classified patients according to alternative initial 520 

strategies within a concurrent preventive-management framework. All patients in our 521 

cohort were candidates for preventive treatment and received conventional preventive 522 

therapy as the background approach; rimegepant was either not incorporated, added 523 

on a regular preventive schedule, or incorporated as an acute-on-demand component 524 

of the overall strategy. Moreover, unlike a monoclonal antibody used specifically for 525 

prevention, rimegepant has both acute and preventive therapeutic applications in 526 

adults. This dual-use characteristic creates clinically distinct patterns of integration 527 

and subsequent treatment modification that are not captured by a simple CGRP-528 

targeted-versus-conventional treatment comparison. In Chinese adults, prospective 529 

multicenter real-world data have likewise described rimegepant use in both acute and 530 

preventive settings [16], but pediatric strategy integration has not been specifically 531 

evaluated. 532 

The primary ≥50% response findings warrant particular caution. Adjusted response 533 

probabilities were 51.2% with conventional preventive therapy, 67.5% with regular 534 

rimegepant integration, and 78.6% with acute-on-demand rimegepant integration. 535 

Nevertheless, the corresponding adjusted risk differences versus conventional 536 

preventive therapy—16.3 percentage points for regular integration and 27.4 537 

percentage points for acute-on-demand integration—had confidence intervals that 538 

included the null. Thus, the direction and magnitude of the point estimates may be 539 

clinically informative, but the present data do not establish superiority of either 540 

rimegepant-containing strategy. This uncertainty is consistent with the modest cohort 541 



size and reduced effective sample sizes after overlap weighting, particularly in the 542 

conventional and acute-on-demand groups. 543 

By contrast, stronger associations were observed for the prespecified secondary ≥75% 544 

response outcome. Both regular and acute-on-demand rimegepant integration were 545 

associated with higher adjusted probabilities of ≥75% response than conventional 546 

preventive therapy alone, with adjusted risk differences of 23.2 and 39.4 percentage 547 

points, respectively. Although these findings raise the possibility that rimegepant-548 

containing strategies may be associated with a greater depth of clinical improvement 549 

in some patients, they should not be interpreted as confirmatory evidence. The ≥75% 550 

endpoint was secondary, confidence intervals remained relatively wide, and residual 551 

or unmeasured confounding remains possible despite excellent balance for the six 552 

prespecified measured covariates. These findings are therefore best regarded as 553 

hypothesis-generating.  554 

An interesting finding was the favorable response pattern observed with the acute-on-555 

demand rimegepant integration strategy. In this group, rimegepant was used for acute 556 

migraine attacks while conventional preventive therapy was maintained as the 557 

background treatment. The adjusted probability of achieving the primary ≥50% 558 

response was numerically higher than with conventional preventive therapy without 559 

rimegepant integration, although the confidence interval for the risk difference 560 

included the null. A stronger association was observed for the secondary ≥75% 561 

response outcome. These findings should therefore be interpreted as an association 562 

with the overall initial treatment strategy rather than as evidence that intermittent 563 

rimegepant administration itself provides a preventive effect.  564 

The dual acute and preventive applications of rimegepant provide relevant context for 565 

this treatment pattern. In adults, rimegepant has demonstrated efficacy both for the 566 

acute treatment of individual migraine attacks and when administered on a regular 567 

preventive schedule [27, 28]. Importantly, real-world and longitudinal studies suggest 568 

that repeated acute-on-demand use may provide clinically meaningful responses 569 



across attacks and may also be accompanied by improvement in overall migraine 570 

burden over time [29-31]. In a 52-week Chinese study, long-term as-needed 571 

rimegepant treatment remained effective for acute migraine management and was 572 

associated with improvement in migraine-related outcomes during follow-up [32]. 573 

These observations provide clinical context for the favorable outcomes observed in 574 

our acute-on-demand group, although they should not be interpreted as evidence that 575 

as-needed rimegepant is equivalent to scheduled preventive treatment.  576 

Several alternative explanations should also be considered. Selection of the acute-on-577 

demand strategy was non-randomized and may have reflected headache burden, 578 

migraine phenotype, previous treatment experience, clinician judgment, and patient or 579 

guardian preferences. Although overlap weighting achieved excellent balance across 580 

the six prespecified measured baseline covariates, residual and unmeasured 581 

confounding cannot be excluded. In addition, all patients in the acute-on-demand 582 

group continued conventional preventive therapy; therefore, the observed 4-month 583 

reduction in headache frequency cannot be attributed specifically to rimegepant. 584 

Nevertheless, the findings raise a clinically relevant hypothesis regarding flexible 585 

treatment integration that warrants prospective evaluation. 586 

The heterogeneous treatment trajectories observed after initiation of regular 587 

rimegepant provide a complementary perspective on flexible treatment integration in 588 

routine practice. Among the 64 patients initially receiving regular rimegepant 589 

integration, 10 continued regular treatment, 6 transitioned to acute-on-demand 590 

integration, and 48 discontinued regular integration during follow-up. Importantly, 591 

these trajectories reflected heterogeneous clinical circumstances. All six transitions to 592 

acute-on-demand use were documented following marked clinical improvement, 593 

while discontinuation occurred after complete or marked improvement in some 594 

patients and because of insufficient or absent effectiveness in others. Thus, 595 

discontinuation of regular rimegepant should not be interpreted uniformly as 596 

treatment failure.  597 



PRIME-Teen primarily compared CGRP-targeted monoclonal antibodies with 598 

conventional oral preventive therapies, whereas our study evaluated different 599 

strategies for integrating an oral CGRP receptor antagonist into preventive 600 

management. This distinction is particularly relevant when our findings are 601 

considered alongside PRIME-Teen, in which treatment persistence represented an 602 

important real-world outcome for preventive CGRP monoclonal antibody therapy 603 

[15]. For an oral agent such as rimegepant, which can be incorporated into treatment 604 

in both regular and acute-on-demand patterns, persistence with regular dosing may 605 

not fully capture the clinical course. Transition from regular to acute-on-demand use 606 

after improvement may instead represent treatment de-escalation within an 607 

individualized management strategy. Accordingly, we considered these post-initiation 608 

changes as treatment trajectories rather than comparative persistence outcomes. 609 

Future prospective studies should distinguish discontinuation due to insufficient 610 

effectiveness or tolerability from treatment reduction following clinical improvement. 611 

Safety considerations 612 

Few adverse events were documented during the 4-month follow-up. One patient 613 

discontinued rimegepant because of nausea, and no serious adverse events were 614 

documented. Although these observations are broadly consistent with the tolerability 615 

profile reported in previous rimegepant studies [12-14, 33], they should not be 616 

interpreted as establishing safety in children and adolescents. The present study was 617 

not designed or powered for safety evaluation, adverse-event ascertainment relied on 618 

routine clinical documentation rather than systematic prospective surveillance, and the 619 

relatively short follow-up may have limited detection of uncommon or delayed 620 

events. Larger prospective studies with standardized adverse-event monitoring and 621 

longer follow-up are needed.  622 

Exploratory subgroup findings 623 



Exploratory subgroup analyses did not provide robust evidence of treatment-effect 624 

heterogeneity according to migraine phenotype or vestibular migraine status. For 625 

migraine phenotype, interpretation was substantially limited by small subgroup sizes 626 

and sparse outcome distributions; in particular, the treatment effect for the acute-on-627 

demand strategy among patients with chronic migraine was not estimable. 628 

Accordingly, no reliable conclusion regarding effect modification by migraine 629 

phenotype can be drawn. For vestibular migraine status, treatment-response patterns 630 

were generally similar between patients with and without vestibular migraine, and the 631 

treatment-by-vestibular migraine interaction was not statistically significant (Wald 632 

p=0.493). These findings should not be interpreted as evidence that treatment effects 633 

are equivalent across subgroups, but rather as indicating that the current study 634 

provides insufficient evidence to establish clinically meaningful treatment-effect 635 

heterogeneity. 636 

Strengths and limitations 637 

This study has several strengths. First, it addresses a clinically relevant question that 638 

differs from previous pediatric studies evaluating individual CGRP-targeted therapies: 639 

how an oral CGRP receptor antagonist may be integrated into an existing preventive-640 

treatment framework using alternative initial treatment strategies. Second, the 641 

multicenter registry-based design reflects treatment patterns and clinical decision-642 

making in routine practice. Third, treatment exposure was defined according to the 643 

initial treatment strategy rather than reclassified according to subsequent treatment 644 

modification, allowing post-initiation changes to be evaluated separately as treatment 645 

trajectories. Fourth, CBPS-based overlap weighting achieved excellent balance across 646 

the six prespecified measured baseline covariates, and doubly robust outcome 647 

regression provided additional protection against model misspecification. Finally, 648 

evaluation of both conventional ≥50% response and the more stringent ≥75% 649 

response, together with treatment trajectories, provides complementary perspectives 650 

on short-term clinical outcomes.  651 



Several limitations should be acknowledged. First, this was an observational study, 652 

and treatment allocation was determined in routine clinical practice rather than 653 

randomized. Although CBPS-based overlap weighting achieved excellent balance 654 

across the six prespecified measured baseline covariates, residual and unmeasured 655 

confounding remains possible; therefore, the observed associations should not be 656 

interpreted causally. Second, the overall sample size was modest, and the 657 

conventional preventive and acute-on-demand groups were relatively small. 658 

Weighting further reduced the effective sample size, resulting in limited precision and 659 

wide confidence intervals for several estimates. Third, treatment selection may have 660 

been influenced by clinical characteristics, clinician judgment, patient or family 661 

preferences, treatment accessibility, or other factors not fully captured in the registry. 662 

Fourth, follow-up was limited to 4 months, precluding assessment of longer-term 663 

effectiveness, durability of response, treatment adaptation, and safety. Fifth, detailed 664 

post-initiation treatment trajectories were available primarily for patients initially 665 

receiving regular rimegepant integration and therefore could not be compared 666 

formally across all three strategies. Sixth, adverse events were identified from routine 667 

clinical documentation rather than systematic prospective surveillance. Finally, 668 

exploratory subgroup analyses were constrained by small numbers and sparse 669 

outcome distributions in some strata, and some treatment effects were not estimable. 670 

Conclusion 671 

In conclusion, to our knowledge, this is the first multicenter real-world study 672 

conducted in China to compare alternative initial strategies for integrating rimegepant 673 

into preventive migraine management in children and adolescents. Both rimegepant-674 

containing strategies showed numerically higher adjusted probabilities of achieving 675 

the primary ≥50% reduction in MHDs than conventional preventive therapy alone, 676 

although the primary comparisons remained statistically uncertain. More pronounced 677 

associations were observed for the secondary ≥75% response outcome. The 678 

heterogeneous treatment trajectories following regular rimegepant initiation further 679 



suggest that continuation, transition to acute-on-demand use, and discontinuation may 680 

represent distinct clinical adaptations rather than uniform indicators of treatment 681 

success or failure. These findings should be regarded as preliminary and hypothesis-682 

generating rather than evidence of treatment superiority. Larger prospective studies 683 

are needed to determine which patients may benefit from different approaches to 684 

integrating oral CGRP receptor antagonists into pediatric migraine management and 685 

to establish their longer-term effectiveness and safety. 686 
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