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Background: This study aims to evaluate the clinical efficacy and safety of rimegepant for the treatment of migraine in adult patients using a meta-analysis.

Methods: The PubMed, EMBASE, and Cochrane Library were searched up to March 2022. Only randomized controlled trials (RCTs) that evaluated migraine and other comparator treatments in adult patients were included. The clinical response at the post-treatment evaluation, including acute pain free and relief effect, whereas the secondary outcomes were the risk of adverse events (AEs).

Results: A total of 4 RCTs involving 4,230 patients with episodic migraine were included. Outcome indicators for the number of pain free and relief patients at 2 h, 2–24 h, 2–48 h post-dose showed that rimegepant had better effects relative to the placebo [free at 2 h: OR = 1.84, 95% CI (1.55, 2.18), P < 0.00001; relief at 2 h: OR = 1.80, 95% CI (1.59, 2.04), P < 0.00001]. And there was no significant difference between the occurrence of adverse events in the experimental and control groups [OR = 1.29, 95% CI (0.99, 1.67), P = 0.06].

Conclusion: Rimegepant has better therapeutic effects compared to placebo and no significant difference in adverse events.
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Introduction

Migraine is one of the most common causes of severe headaches in the world (1). People who suffer from frequent migraines may lose more than half their lives because of migraines (2). Migraine has been listed as the second most common disabling disorder worldwide by the Global Burden of Disease Study (GBD) lately and first among young women (3–6). Currently, there is no cure for migraine, only symptom control. For the treatment of acute attacks, over-the-counter medications such as ibuprofen are available, mostly non-specific, and among the specific prescription drugs, triptans are the more common choice (7). Introduced in the 1990s, triptans are targeted but not effective for everyone because of their vasoconstrictive effect and are not indicated for people with cardiovascular disease or associated risk factors (8, 9). Calcitonin gene-related peptide (CGRP) is a neurotransmitter with vasodilatory effects. CGRP and its receptors are expressed in neurological regions associated with migraine pathophysiology. During migraine attacks, the level of CGRP release is significantly elevated and is considered to be an important trigger of migraine (10). Furthermore, the procedure does not cause any other vasoconstriction. Thus, inhibition of the CGRP signaling pathway is a novel mechanism of action for the acute treatment of migraine, and the CGRP receptor is now a popular target for migraine drug development (11, 12).

There are several monoclonal migraine drugs targeting the CGRP receptor that have been marketed worldwide (10). In 2018, the U.S. Food and Drug Administration (FDA) approved three migraine prevention drugs targeting CGRP itself or its receptor, all injectable. Rimegepant is an oral CGRP receptor antagonist with a more convenient dosing regimen (12).

Recently, the FDA expanded the indication for rimegepant to be used for the prophylactic treatment of migraine in adults and approved it as the first CGRP receptor antagonist to be approved as an efficacious orally disintegrating tablet for the acute treatment of migraine in adults with or without aura. The drug is currently the only migraine medication that both treats acute migraine attacks and helps prevent future attacks. But some scholars believe that rimegepant is the new garment of the emperor because of the lack of study patients (13).

Thus, we will increase the number of studies based on the existing studies and conduct a meta-analysis of the efficacy of rimegepant to obtain a more realistic clinical efficacy of rimegepant, while meanwhile assessing the effect of the treatment dose on migraine control and adverse effects. Our study summarizes efficacy and safety studies from multiple randomized controlled trails, offsetting the lag caused by the number of patients included.



Methods


Study search and selection

We followed the PRISMA guidelines throughout the formation process of our study. We searched PubMed, Embase, and the Cochrane Library. The following search terms were used: “Rimegepant” (Supplementary Concept) OR BMS-927711 Studies were included if they met the following criteria: (a) the RCT; (b) patients had a history of migraine for at least 1 year before the age of 50, 2–8 moderate or severe migraine attacks per month, and <15 days per month for the previous 3 months; (c) the intervention of rimegepant and comparison with other medications to treat migraines; and (d) the outcome of efficacy, including pain relief 2 h after administration and AEs. All languages of publication could be included. However, studies were excluded if they met the following criteria: (a) in vitro studies; (b) pharmacokinetic-pharmacodynamic assessment; (c) review and abstract; and (d) phase I trials. Two reviewers (Qinghui Wang and Fei Lin) searched and examined publications independently to avoid bias. A third reviewer (Yi Zhu) resolved and decided on any disagreements. The following data were extracted from all the included studies: authorship, year of publication, study design, study duration, study site, study population, participants and comparators, clinical outcomes, and risk of adverse events (AEs). The modified intent-to-treat (MITT) population included all ITT patients with a confirmed diagnosis and conditions that met the study protocol criteria. The clinically evaluable (CE) population included patients from the MITT population who had a qualifying symptom as per the criteria for trial entry, received a trial drug, did not receive any medication not assigned within the trial that could confound interpretation of the results, and had an assessment of outcome during the protocol-defined window. Our institute did not require ethical approval for systematic reviews and meta-analyses.



Outcome measurement

We observed several indicators of pain free and pain relief to better describe the efficacy. Including migraine pain free at 2 h, without the use of rescue medication; the second set of endpoints included migraine relief at 2 h without the use of rescue medication. Then we, respectively, assessed sustained pain free and relief at 2–24 h and sustained pain free and relief from the most bothersome symptom (MBS) at 2–48 h. We screened the articles and assessed the results as per the guidelines (14). Treatment-emergent adverse events (TEAEs) were recorded, regardless of causality.



Data analysis

The Review Manager 5.2 software was used to create the risk of bias plot in individual studies. And the Cochrane risk-of-bias tool was used to assess the quality of the included RCTs and their associated risk of bias. Statistical analyses were performed with the fixed-effects model. Pooled odds ratios (ORs) and 95% confidence intervals (CIs) were calculated for outcome analyses. The degree of heterogeneity was evaluated with the Chi-squared test. The proportion of statistical heterogeneity was assessed using the I2 measure. Heterogeneity was considered significant when P < 0.10 or I2 > 50%. The random-effect model was used when the data were significantly heterogeneous, and the fixed-effect model was used when the data were homogeneous. First, analyze the causes of heterogeneity. Subgroup analysis, sensitive analysis, Breslow-Day, and regression approximation can be used for factors that may produce clinical and statistical heterogeneity. If the heterogeneity cannot be eliminated after excluding interference factors, a random effect model (REM) can be selected for pooled data analysis. Combined odds ratios (OR) and 95% confidence intervals (CIs) were calculated for outcome analyses.




Results


Search and study characteristics

A total of 688 research articles and abstracts from Pubmed, Embase, and the Cochrane Library were identified. One hundred and eight studies were removed due to duplicates. After removing duplicates and uncorrelated titles, eleven of these articles were directly related to the topic of interest. There are seven full-text articles excluded, with reasons as follows: same study (n = 3), single group study (n = 2), and inconsistent outcome measures (n = 2). Finally, four RCTs containing 4,230 patients were included in our meta-analysis. The specific process and included study characteristics are shown in Figure 1.


[image: Figure 1]
FIGURE 1
 The study search, selection, and inclusion process.




Basic characteristics of the included studies and risk of bias evaluation result

We summarized the basic characteristics of included studies in the order of publication years, and them are listed in Table 1.


TABLE 1 Basic characteristics of included studies.

[image: Table 1]

These studies were all registered with ClinicalTrials.gov, and their numbers were listed in the table. The basic characteristics showed that the average age of the patients in the four studies showed no distinct difference; they were all around 40 years old, with more women than men. The Cochrane risk-of-bias tool was used to assess the risk of bias in our study, and the detailed results are shown in Figures 2, 3.


[image: Figure 2]
FIGURE 2
 Bias evaluate in the meta-analysis.
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FIGURE 3
 Bias analysis in the meta-analysis.




Clinical efficacy of rimegepant in the treatment of migraine

Rimegepant, one of the CGRP small molecule antagonists, has been extensively studied in terms of in vivo absorption, and drug concentration (18). Multiple indicators showed that rimegepant was more effective than placebo in our study. The meta-analysis found that rimegepant outperformed placebo in terms of pain freedom at 2 h post-dose [OR = 1.84, 95% CI (1.55, 2.18)] and pain relief at 2 h post-dose [OR = 1.80, 95% CI (1.59, 2.04)]. Moreover, rimegepant had better effects than placebo in patients who were pain free at 2–24 h post-dose [OR = 2.44, 95% CI (1.98, 3.02)], pain relief patients at 2–24 h post-dose [OR = 2.1, 95% CI (1.85, 2.40)], pain free at 2–48 h post-dose [OR = 2.27, 95% CI (1.82, 2.84)], and pain relief at 2–48 h post-dose [OR = 1.92, 95% CI (1.66, 2.23)]. The detailed results of patients with pain freedom at 2 hours, 2–24 hours, and 2–48 hours post-dose are listed in Figure 4, and pain relief after these time are listed in Figure 5.


[image: Figure 4]
FIGURE 4
 Forest of patients with pain freedom (A: 2 h post-dose; B: 2–24 h post-dose; C: 2–48 h post-dose).



[image: Figure 5]
FIGURE 5
 Forest of patients with pain relief (A: 2 h post-dose; B: 2–24 h post-dose; C: 2–48 h post-dose).




Clinical safety of rimegepant in the treatment of migraine

Four RCTs reporting treatment-associated adverse events associated with therapy. We summarized the overall number of adverse events in the experimental group vs. the placebo group and performed a meta-analysis of the experimental results. The results showed that there was no significant difference between the occurrence of adverse reactions in the experimental and control groups [OR = 1.29, 95% CI (0.99, 1.67), P = 0.06] (Figure 6). Then we tested for the most common side effects found in previous studies, such as nausea, dizziness, and urinary tract infections. Among them, the experimental group showed significant differences in nausea compared with the placebo group (P = 0.03) but no significant difference in dizziness or urinary tract infection. As side effects, reported adverse events include vomiting, diarrhea, paresthesia, dysgeusia, chest discomfort, myalgia, etc. (15).


[image: Figure 6]
FIGURE 6
 Forest of patients with adverse event (A: all adverse event; B: nausea; C: dizziness; D: urinary tract infection).





Discussion

In this study, we included a total of 4 RCT studies, including 4,230 patients. In February 2020, rimegepant received its first global approval in the USA for the acute treatment of migraine (aura) in adults (19). So we assessed the effect of rimegepant on migraine control and safety in clinical use. Baseline data indicate that the proportion of female and middle-aged patients is large, consistent with the data reported by GBD (6). Previous pharmacotherapy for acute migraine focused on short-term treatment, focusing on pain freedom 2 h post-dose (18). However, for patients with severe migraine, the evaluation index of 2-h remission inevitably leads to a deviation in the results. Therefore, we included pain free and relief as the primary outcome and increased the time from the previous 2 h to 2–48 h.

Our results indicate that in terms of efficacy, both for 2 h, 2–24 h, 2–48 h post-dose symptom-free and relief, the efficacy of the rimegepant is significantly different from that of the placebo. One study (15) has shown that compared to triptans, the therapeutics effect of rimegepant is limited, but it is still an optional medicine for taboo patients, such as patients with cardiovascular patients. For the migraine control effect achieved by long-term drug treatment, Johnston et al. (20) find monthly migraine days in rimegepant change from baseline is reduced by 3.31 days [95% CI (3.75, −2.87)] in 4 – 14 MMD QOD 1 + PRN. According to Croop et al. (21), monthly migraine days of rimegepant reduce by 4.3 days [95% CI (4.8, 3.9)] and of placebo, by 3.5 days (−4.0, 3.0). In addition, rimegepant reduced lost productivity time due to migraine by 50%. Rimegepant acts as a CGRP antagonist for systemic administration and has shown efficacy in pain freedom and relief, migraine symptom release, and lifestyle recovery (22). We further find out the role of the neuropeptide CGRP in the pathophysiology of migraine, CGRP is the most potent vasodilating peptide known (23), but it has a limited ability to cross the blood-brain barrier (BBB) (24). In the meninges, CGRP may promote neurogenic inflammation by triggering the release of neuronal sensitizers by mast cells, which subsequently leads to increased dural vasodilation (25). Regulation of meningeal neuronal activity can trigger a feedback loop which eventually leads to peripheral sensitization of nocicepters (26).

In terms of adverse reactions, the most common adverse effects of rimegepant were vomiting, dizziness, and urinary tract infections. We find no significant difference between the occurrence of adverse reactions in the rimegepant group and the control groups. For several adverse events commonly reported, nausea was significantly different from the control group; dizziness and urinary tract infection were not different compared with the control group, and previous research did not show any effect on liver function.

Our advantage is that we simultaneously evaluated the efficacy of pain free and pain relief after rimegepant 2 h, 2–24 h, and 2–48 h post-dose, reducing the possible errors of assessing pain free after 2 h alone. Meanwhile, we evaluated the role of long-term time-based quantitative use for migraine prophylactics, and several studies showed that long-term timed use of rimegepant contributed to the number of fewer migraine attacks per month.

Of course, there are also some limitations in this paper. Our study was not the first meta-analysis, and we didn't register, but the number of patients and studies has increased significantly in comparison to previous research. This study did not contain other anti-CGRP drugs or compare the efficacy of rimegepant with other drugs. Studies have shown that anti-CGRP monoclonal antibodies are also effective, safe, and well-tolerated drugs (27). When developing medicines, several aspects should be taken into account, as there are medicines with different mechanisms.

Migraine is highly associated with disability (28). It is currently believed that patients with more frequent and severe migraines will benefit from prophylactic treatment. Modern medical treatment should consider not only the patient's symptoms, diagnosis, and comorbidities but also the patient's expectations (29). Preclinical data and clinical models of migraine are the basis for developing therapeutic agents (30). Our current systematic assessment and meta-analysis primarily assessed the efficacy and safety of randomized controlled trials in the treatment of migraine patients, providing evidence to support for clinical treatment.



Conclusion

In summary, our study confirms that rimegepant has better therapeutic effects compared to placebo and no significant difference in adverse events.
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