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Abstract
A single-center, phase I, partially double-blind (double-blind regarding doses 
of rimegepant and placebo, and open label with respect to moxifloxacin), ran-
domized, 12-sequence, four-period crossover study of therapeutic (75 mg) and 
supratherapeutic (300 mg) doses of rimegepant with placebo and moxifloxacin 
(400 mg) controls was designed to evaluate drug effect on the Fridericia corrected 
QT (QTcF) interval in healthy fasted adults. A total of 38 participants were rand-
omized and dosed in the study. Electrocardiogram (ECG) data were available from 
37 participants in the rimegepant 75-mg group, 38 participants in the rimegepant 
300-mg group, and 36 participants in the moxifloxacin and placebo groups. Both 
the 75- and 300-mg doses of rimegepant had no clinically relevant effect on ECG 
parameters, including QTcF, heart rate, PR and QRS interval, T-wave morphol-
ogy, and U-wave presence. All upper 90% confidence intervals for the QTcF ef-
fect with rimegepant were less than or equal to 4.69 ms, well below the 10-ms 
threshold for potential clinical significance. Assay sensitivity was demonstrated 
by the QT effect of moxifloxacin. Using both by-timepoint and concentration-
QTc analysis, a placebo-corrected change-from-baseline QTcF greater than 10 ms 
could be excluded for rimegepant plasma concentrations up to ~10,000 ng/mL, 
representing concentrations at least 10.8-fold the maximum observed concentra-
tion of the 75-mg therapeutic dose of rimegepant.

Study Highlights
WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?
Rimegepant (Nurtec ODT; Pfizer) is an oral small molecule CGRP receptor an-
tagonist and the first migraine treatment approved for acute and preventive 
treatment.
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INTRODUCTION

Migraine is a chronic, debilitating primary headache dis-
order that affects one in six people in the United States.1 
Calcitonin gene-related peptide (CGRP), an endogenous 
37 amino acid peptide contained within pain signaling 
nociceptive afferents, plays a key role in migraine patho-
physiology.1,2 CGRP antagonist medications have dem-
onstrated efficacy in the acute and preventive treatment 
of migraine.3 Rimegepant is an orally administered small 
molecule CGRP receptor antagonist. Rimegepant is the 
first migraine treatment approved for use as an acute and 
preventive medication. The efficacy and safety of rimege-
pant have been demonstrated in several randomized, 
placebo-controlled clinical trials.4–8

Rimegepant pharmacokinetics (PK) at the thera-
peutic dose of 75 mg have been published.7,9–14 The 
geometric mean maximum observed plasma concen-
tration (Cmax) is ~850 ng/mL after a single 75 mg dose 
with a time to Cmax (Tmax) of ~1.5 h.7 The area under the 
concentration-time curve (AUC) from 0 extrapolated to 
infinity is ~4500 ng∙h/mL.10 The half-life of rimegepant 
is ~11 h.12 The accumulation index is 1.5, with a more 
than dose proportional increase in exposure after multi-
ple doses.9 The geometric mean apparent total clearance 
is ~300 mL/min after single and multiple daily doses.9 
The steady-state volume of distribution is 120 L.13 
Rimegepant is ~96% bound to human plasma proteins.14 
Food can delay Tmax and reduce rimegepant exposure 
but does not change the half-life.15 No clinically signif-
icant differences in PK are observed based on gender.15 
Rimegepant is metabolized by cytochrome P450 (CYP) 
3A4 and to a lesser extent by CYP2C9 and is primarily 

eliminated unchanged.15 Administration with strong 
CYP3A4 inhibitors or inducers should be avoided. 
Another dose of rimegepant within 48 h of a moderate 
CYP3A4 inhibitor should be avoided.15

Drug-induced QT prolongation can present a substan-
tial risk to patients. Identification of a drug's propensity 
to cause QT prolongation is an important part of drug 
development.16,17 Preclinical in vitro and in vivo studies 
with rimegepant indicated a low potential for rimegep-
ant to cause clinically meaningful QT prolongation.18 In 
addition, in the rimegepant single ascending dose study 
(25, 75, 150, 300, 600, 900, and 1500 mg) and multiple 
ascending dose study (75, 150, 300, 450, and 600 mg), no 
dose-related trend in mean placebo-corrected change-
from-baseline Fridericia corrected QT (ΔΔQTcF) was ob-
served in any dose group.9 Therefore, the present study 
evaluated the effect of therapeutic (75 mg) and suprather-
apeutic (300 mg) doses of rimegepant on the QTcF interval 
in healthy adults, along with the PK, safety, and tolerability 
of single-dose rimegepant. The study included moxifloxa-
cin, widely used as a positive control in clinical studies of 
QTc prolongation, to establish assay sensitivity.17

METHODS

Study design and participants

This was a single-center, phase I, partially double-blind 
(double-blind regarding doses of rimegepant and pla-
cebo, and open label with respect to moxifloxacin), ran-
domized, 12-sequence, four-period crossover study of 
therapeutic (75 mg) and supratherapeutic (300 mg) doses 

WHAT QUESTION DID THIS STUDY ADDRESS?
Identification of a drug's propensity to cause QT prolongation, a significant risk 
to patients, is an important part of drug development. Therefore, this study evalu-
ated the effect of therapeutic (75 mg) and supratherapeutic (300 mg) rimegepant 
doses on Fridericia corrected QT (QTcF) interval in healthy adults, along with 
pharmacokinetics and safety of single-dose rimegepant.
WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?
A single dose up to 300-mg rimegepant does not have a clinically relevant effect 
on electrocardiogram parameters. A QTcF effect (ΔΔQTcF) greater than 10 ms, 
the threshold of regulatory concern, can be excluded for rimegepant plasma con-
centrations up to ~10,000 ng/mL (18.71 μM), at least 10.8-fold the maximum con-
centration of the 75-mg therapeutic dose.
HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR 
TRANSLATIONAL SCIENCE?
This study supports cardiovascular safety of 75-mg rimegepant which is approved 
for acute and preventive migraine treatment.
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of rimegepant with placebo and moxifloxacin controls, all 
administered under fasted conditions.The first participant 
was dosed on August 5, 2018, with the last participant's 
visit on October 10, 2018. Moxifloxacin (400 mg) was se-
lected as a positive control for this study. A single-dose 
crossover design with a washout period of at least 7 days 
was determined to be adequate to avoid carry-over effects 
from one period to the next. The supratherapeutic dose 
was determined in accordance with regulatory guidance 
and rimegepant exposure observed in a phase I single and 
multiple ascending dose study conducted in healthy par-
ticipants with the original formulation of rimegepant at 
doses up to 1500 mg. A single 300-mg rimegepant dose (4-
fold the 75-mg therapeutic dose) produced an ~4.3- and 
7.0-fold increase in Cmax and AUC, respectively, of the 75-
mg rimegepant therapeutic dose.19 Therefore, the 300-mg 
rimegepant dose is a supratherapeutic dose that supports 
safety at Cmax exposures significantly above those identi-
fied from intrinsic or extrinsic factors.

The primary objective of the study was to evaluate 
the effect of therapeutic and supratherapeutic single ri-
megepant doses on the QTcF interval. Secondary objec-
tives included assessment of PK, safety, and tolerability of 
single-dose (75 and 300 mg) rimegepant, and the effects of 
single-dose rimegepant on heart rate (HR), QRS and PR 
interval, T-wave morphology and U-wave presence.

This phase I study was conducted in Canada in com-
pliance with Good Clinical Practice as referenced in the 
International Council for Harmonization (ICH) guide-
lines (E6), Good Laboratory Practice as referenced in 
the ICH guidelines, and all applicable regulations, in-
cluding the Federal Food, Drug, and Cosmetic Act, US 
applicable Code of Federal Regulations Title 21, and 
any International Electrotechnical Commission require-
ments relative to clinical studies. The study was also 
conducted in compliance with the recommendations 
specified in the most recent version of the Declaration of 
Helsinki, with the exception of registration in a publicly 
accessible database as registration of phase I studies is 
not mandatory. The study protocol was reviewed and ap-
proved by Advarra, an independent institutional review 
board located in Columbia, MD. Informed consent was 
obtained from all study participants prior to start of the 
study.

Healthy adult, nonsmokers, between the ages of 18 and 
55 years (inclusive), with a body mass index (BMI) greater 
than 18.5 and less than 30.0 kg/m2, body weight greater 
than or equal to 50.0 kg for men and greater than or equal 
to 45.0 kg for women, and a score of 0 on the Sheehan 
Suicidality Tracking Scale (S-STS),20,21 were eligible for 
the study.

Participants were randomized to receive study treat-
ment under fasted conditions based on a four-period, 

12-sequence, block randomization scheme using ran-
domly assigned numbers corresponding to a previously 
generated randomization scheme generated by inVentiv, 
with a 7-day washout between periods. Participants were 
administered treatment under fasted conditions in four 
treatment groups: group T received a therapeutic dose of 
75-mg rimegepant (1 × 75-mg tablet and 3 matching pla-
cebo tablets); group ST received a supratherapeutic dose 
of 300-mg rimegepant (4 × 75-mg tablets), group P re-
ceived placebo (4 rimegepant-matching placebo tablets), 
and group M received moxifloxacin (400 mg).

The study included four patient populations (Figure 1). 
The safety population was defined as all participants who 
received at least one dose of rimegepant, moxifloxacin, or 
placebo. The QT/QTc population was defined as all partic-
ipants in the safety population with QTcF measurements 
at baseline as well as on-treatment, with at least one post-
dose timepoint with a valid change-from-baseline QTcF 
(ΔQTcF) value. The QT/QTc population was utilized for 
the by-timepoint and categorical analyses of cardiody-
namic electrocardiogram (ECG) parameters. The PK pop-
ulation was defined as all participants completing at least 
three periods, including at least rimegepant 75 mg, rimege-
pant 300 mg, and moxifloxacin 400 mg, and for whom the 
PK profile could be adequately characterized. The PK/QTc 
population included all participants who were in both the 
PK concentration population (those who received a dose 
of rimegepant or moxifloxacin and provided greater than 
or equal to 1 evaluable PK concentration for rimegepant 
or moxifloxacin) and the QT/QTc population with greater 
than or equal to one pair of matched postdose PK and 
QTcF data from the same timepoint.

F I G U R E  1   Analysis populations. M, moxifloxacin (400 mg); 
P, placebo (4 rimegepant-matching placebo tablets); PK, 
pharmacokinetic; QTc, corrected QT interval; ST, rimegepant 
supratherapeutic dose (300 mg; 4 × 75 mg rimegepant tablets); T, 
rimegepant therapeutic dose (75 mg; 1 × 75 mg rimegepant tablet 
and 3 matching placebo tablets).
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Electrocardiography

The cardiodynamic evaluation was performed with 
12-lead ECGs extracted from continuous recordings at 
prespecified timepoints (3 ECG timepoints prior to dos-
ing [−45, −30, and −15 min] averaged as the baseline 
value) and 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 12, and 24 h 
postdose and paired with PK samples. At the central 
ECG laboratory (ERT), up to 10 replicate ECGs were ex-
tracted at each timepoint on Day 1 in each treatment 
period. The 12-lead Holter and ECG equipment were 
supplied and supported by ERT. All ECG data were col-
lected using Global Instrumentation's M12R ECG con-
tinuous 12-lead digital recorder with data stored onto 
secure digital memory cards. ERT used TQT Plus, an 
advanced computer-assisted, statistical process, to ex-
tract ECGs from continuous 24-h recordings collected 
in thorough QT studies. Periods of stable HR on the 
continuous 12-lead ECG tracing within the 5-min ex-
traction window were identified to decrease variability 
and noise. Participants were resting in a supine position 
for greater than or equal to 10 min prior to and 5 min 
after each timepoint for ECG extractions. Participants 
were required to avoid postural changes during ECG 
recordings.

Statistical analysis of QT/QTc

A sample size of 32 evaluable participants provided 
greater than 95% power to exclude that rimegepant causes 
a greater than 10-ms QTc effect at plasma levels that are 
clinically relevant, established by the upper bound of 
the two-sided 90% confidence interval (CI) of the model-
predicted QTc effect (ΔΔQTcF) at the observed geometric 
mean Cmax of rimegepant.22,23 A small underlying effect of 
rimegepant of 3 ms and a standard deviation (SD) of the 
ΔQTcF of 8 ms were assumed.

Moxifloxacin, a reversible blocker of the rapid compo-
nent of the delayed rectifier potassium current of the car-
diac inward-rectifier potassium channel (IKr), is widely 
used as a positive control agent in studies evaluating the 
effects of investigational products on QT interval.22,24,25 In 
this study, moxifloxacin (400 mg) was used as a positive 
drug control to establish assay sensitivity.

The primary ECG end point for the cardiodynamic 
ECG assessment was ΔΔQTcF. The ΔΔQTcF was gener-
ated using the individual ΔQTcF for placebo calculated 
at a specific timepoint, subtracted from ΔQTcF for the 
same participant on rimegepant at the same timepoint. 
Secondary end points included change-from-baseline HR, 
QTcF, and PR and QRS intervals (ΔHR, ΔQTcF, ΔPR, and 

ΔQRS), placebo-corrected change-from-baseline HR and 
PR and QRS intervals (ΔΔHR, ΔΔPR, and ΔΔQRS), and 
frequency of changes in T-wave morphology and U-wave 
presence.

Pharmacokinetics

Blood samples for PK analysis were collected at baseline 
and 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 12, and 24 h post-
dose in each treatment period. PK parameters included 
AUC from time 0 to the last quantifiable concentration 
timepoint (AUC0–t), AUC extrapolated from time 0 to 
infinity (AUC0–inf), Cmax, residual area, and Tmax. PK pa-
rameters were calculated by standard noncompartmen-
tal methods. PK analyses were performed using Phoenix 
WinNonlin version 8.0. The safety data tables and list-
ings, as well as PK tables and listings, were created using 
SAS version 9.2. PK figures were created using R version 
3.5.

Rimegepant bioanalytical assay

Rimegepant was measured in human ethylenediamine-
tetraacetic (EDTA) K2 plasma using rimegepant-13C2-d4 
as the internal standard. Sample extraction was auto-
mated protein precipitation. The ultra-performance 
liquid chromatography (UPLC) column was an Acquity 
UPLC BEH C18 (50 × 2.1 mm, 1.7 μM). Mobile phase 
A and B were Milli-Q type water and acetonitrile 
with ammonium acetate and acetic acid (in differ-
ent proportions). The within-run accuracy was −0.64 
to 5.00% (coefficient of variation [CV]: 2.09 to 4.30%). 
The between-run accuracy was −2.49 to 3.39% (CV: 
3.28 to 6.96%). The lower limit of quantification for 
rimegepant was 10 ng/mL using a 0.050-mL aliquot of 
human plasma, and the upper limit of quantification 
was 5000 ng/mL.

Cardiodynamic ECG assessment

The primary analysis utilized concentration-QTc mode-
ling of the rimegepant and ΔΔQTcF relationship with the 
aim to exclude an effect greater than 10 ms at clinically 
relevant rimegepant plasma concentrations.19 The mod-
eling analysis included only timepoints with a matching 
placebo value.

Using the intersection union test, the effect of ri-
megepant on ΔΔQTcF was evaluated at each postdose 
timepoint (“by-timepoint” analysis). An analysis of 



      |  5 of 11THOROUGH QT STUDY OF RIMEGEPANT

categorical outliers was performed for changes in HR, 
PR and QRS intervals, QTcF, T-wave morphology, and 
U-wave presence.

A model similar to the primary analysis was used to 
assess assay sensitivity evaluated by concentration-QTc 
analysis of the moxifloxacin effect on ΔΔQTcF. Assay 
sensitivity requirements were met if the slope of the 
concentration-QTc relationship was statistically signifi-
cant at the 10% level in a two-sided test and the predicted 
QT effect (i.e., the lower bound of the 2-sided 90% CI) was 
above 5 ms at the observed geometric mean Cmax of 400-
mg moxifloxacin.

Linear mixed-effects modeling was used to explore the 
relationship between rimegepant plasma concentration 
and ΔΔQTcF, with ΔΔQTcF as the dependent variable. 
Using QTcF, the 90% CIs and mean differences between the 
baseline-adjusted QT interval durations of treatment and 
placebo were calculated and a concentration-QT model 
analysis was performed on the rimegepant and moxiflox-
acin datasets.

Safety analysis

Rimegepant safety and tolerability were evaluated by as-
sessing adverse events (AEs), clinical laboratory param-
eters (biochemistry, hematology, and urinalysis), 12-lead 
safety ECG, S-STS, physical examination findings, and 
vital signs.

RESULTS

Demographics

A total of 38 participants were randomized and dosed in 
the study. Because this was a crossover study, no notable 
differences in demographic characteristics (age, gender, 
ethnicity, race, height, weight, and BMI) were observed 
between the safety and PK populations. A summary of 
these characteristics for the overall population (safety 
population, N = 38) is presented in Table 1. The majority 

T A B L E  1   Participant demographic and baseline characteristics (safety population).

Category Statistic
Rimegepant 
75 mg

Rimegepant 
300 mg

Moxifloxacin 
400 mg Placebo Overall

Age (years) N 37 38 36 36 38

Mean (SD) 42.6 (8.8) 42.2 (9.1) 42.2 (9.3) 41.7 (9.1) 42.2 (9.1)

Age groups

<18 n (%) 0 0 0 0 0

18–40 n (%) 12 (32.4) 13 (34.2) 12 (33.3) 13 (36.1) 13 (34.2)

>40 n (%) 25 (67.6) 25 (65.8) 24 (66.7) 23 (63.9) 25 (65.8)

Gender

Female n (%) 16 (43.2) 16 (42.1) 15 (41.7) 15 (41.7) 16 (42.1)

Male n (%) 21 (56.8) 22 (57.9) 21 (58.3) 21 (58.3) 22 (57.9)

Ethnicity

Not Hispanic or 
Latino

n (%) 29 (78.4) 30 (78.9) 28 (77.8) 29 (80.6) 30 (78.9)

Hispanic or Latino n (%) 8 (21.6) 8 (21.1) 8 (22.2) 7 (19.4) 8 (21.1)

Race

White n (%) 34 (91.9) 35 (92.1) 33 (91.7) 33 (91.7) 35 (92.1)

Black or African 
American

n (%) 3 (8.1) 3 (7.9) 3 (8.3) 3 (8.3) 3 (7.9)

Height (cm) N 37 38 36 36 38

Mean (SD) 167.65 (8.14) 167.68 (8.04) 167.69 (8.19) 167.69 (8.11) 167.68 (8.04)

Weight (kg) N 37 38 36 36 38

Mean (SD) 72.88 (9.07) 72.87 (8.95) 72.93 (9.09) 72.53 (8.90) 72.87 (8.95)

BMI (kg/m2) N 37 38 36 36 38

Mean (SD) 25.889 (2.113) 25.875 (2.086) 25.893 (2.137) 25.752 (2.073) 25.875 (2.086)

Note: Last results (scheduled or unscheduled) obtained prior to the administration of study drug were used to generate this table.
Abbreviations: BMI, body mass index; N, number of participants dosed; n (%), number and percent of participants; SD, standard deviation.
Overall: Included counts from all treatment groups.
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of participants were White (92.1%), not Hispanic or Latino 
(78.9%), and men (57.9%). The mean age was 42.2 years, 
and the mean BMI was 25.9 kg/m2. All the participants 
who received at least one dose of rimegepant, moxifloxa-
cin, or placebo comprised the safety population (N = 38); 
33 (86.8%) participants completed all the treatment 
periods.

Electrocardiography

ECG data were available from 37 participants in the 
rimegepant 75-mg group, 38 participants in the rimege-
pant 300-mg group, and 36 participants each in the 
moxifloxacin 400-mg and placebo groups. Baseline ECG 
values were within normal limits for a healthy population. 
Across treatment periods, mean HR was 54.1–55.2 beats 
per minute (bpm), mean PR interval was 139.8–142.7 ms, 
mean QRS interval was 105.0–105.5 ms, and mean QTcF 
interval was 405.7–407.5 ms. A single therapeutic (75 mg) 
and supratherapeutic (300 mg) dose of rimegepant had no 
clinically relevant effect on ECG parameters, including 
QTcF, HR, PR interval, and QRS duration. In addition, 
there were no treatment-emergent T- or U-wave morphol-
ogy changes.

Mean ΔQTcF values for rimegepant were negative 
at all postdose timepoints, with a single exception of a 
ΔQTcF value of 0.2 ms at 5 h postdose among partici-
pants dosed with 300 mg. The mean ΔΔQTcF values for 
75- and 300-mg rimegepant and 400-mg moxifloxacin 
are shown in Figure  2. The mean rimegepant plasma 
concentration for the 300-mg supratherapeutic dose is 
presented in Figure  2 to illustrate the time course of 
rimegepant exposure. For rimegepant, mean ΔΔQTcF 

was small (−1.4 ms at 2 h postdose, to 2.0 ms at 3.5 h 
after dosing with rimegepant 75 mg). ΔΔQTcF was 
within ±1.6 ms after treatment with rimegepant 300 mg. 
All upper 90% CIs for the QTc effect with rimegepant 
were less than or equal to 4.69 ms, well below the 10-ms 
threshold for potential clinical significance (Table  2). 
For moxifloxacin, there was a clear increase in mean 
ΔΔQTcF with a peak of 14.1 ms (90% CI: 12.10–16.20) at 
3.5 h postdose (Figure 2; Table 2).

Concentration-QTc analysis was based on ΔΔQTcF. 
Figure  3 shows the relationship between the individual 
observed rimegepant plasma concentrations and ΔΔQTcF.

Mean ΔΔHR was small and ranged from −0.2 bpm 
at 6 h postdose for 300-mg rimegepant to 2.9 bpm at 1-h 
postdose for 400-mg moxifloxacin. Rimegepant at the 
study doses did not have an effect on cardiac conduction 
(i.e., PR and QRS intervals). Mean ΔΔPR values ranged 
from −1.7 ms (24 h postdose) to 2.0 ms (6 h postdose), both 
after dosing with 300-mg rimegepant. Mean ΔQRS values 
were small and mean ΔΔQRS values were within ±0.6 ms 
across all postdose timepoints.

Pharmacokinetic and 
pharmacodynamic analysis

The Cmax and AUC0–t of rimegepant oral tablets ad-
ministered as a single 300-mg supratherapeutic dose 
produced an ~5.7 to 7.1-fold increase in the Cmax and 
AUC0–t, respectively, over the 75-mg therapeutic dose of 
rimegepant (Table  3). The mean (SD) Cmax of rimege-
pant was 924 (333) ng/mL and 5245 (1868) ng/mL at 
the 75- and 300-mg dose, respectively. The mean (SD) 
AUC0–t was 5168 (1650) h*ng/mL and 36,907 (12,836) 

F I G U R E  2   Mean plasma concentrations over 24 h for rimegepant 300 mg and ΔΔQTcF across time points (PK/QTc population). Error 
bars for ΔΔQTcF are 90% CI from statistical modeling. Mean concentration curve is overlaid to illustrate the time course of rimegepant 
exposure. CI, confidence interval; PK, pharmacokinetics; ΔΔQTcF, placebo-corrected change-from-baseline in Fridericia corrected QT 
interval.
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h*ng/mL at the 75- and 300-mg dose, respectively. The 
mean (SD) AUC0–inf was 5354 (1735) h*ng/mL and 
39,750 (15,291) h*ng/mL at the 75- and 300-mg dose, re-
spectively. Although the peak rimegepant concentration 
was observed ~29 min later for the 300-mg dose with a 
median Tmax of 2.60 h postdose compared to a median 
Tmax of 2.11 h postdose for the 75-mg dose, the range of 
the Tmax for the 300-mg dose is within the range of the 
Tmax for the 75-mg dose.

A linear model with an intercept provided a reason-
able data fit in the concentration-QTc analysis (Figure 3, 
Figures S1–S3, Table S1). The concentration-QTc relation-
ship slope was shallow and not statistically significant 
(0.00002 ms per ng/mL [90% CI: −0.00022 to 0.00027]) 
with an intercept of 0.4 ms that was also not statistically 
significant. The geometric mean peak plasma level was 
885 and 4963 ng/mL for 75- and 300-mg, respectively 
(Figure  4). The model-predicted ΔΔQTcF effect at the 
geometric mean peak plasma concentration was 0.45 ms 
(90% CI: −1.11 to 2.01) and 0.54 ms (90% CI: −0.96 to 

2.05) for 75- and 300-mg, respectively. Based on this 
concentration-QTc analysis, a ΔΔQTcF greater than 10 ms 
can be excluded for rimegepant plasma concentrations up 
to ~10,000 ng/mL (18.71 μM).

Safety and tolerability

There were no deaths or other serious AEs reported in 
the study. Seventeen (44.7%) participants experienced at 
least one treatment-emergent AE (TEAE). The majority 
of TEAEs (33/37, 89.2%) were mild; two placebo-treated 
participants reported four moderate TEAEs. The ma-
jority of the TEAEs resolved spontaneously by the end 
of the study. Of the 26 TEAEs considered to be study-
drug related, 12 were considered to be possibly related to 
rimegepant. The most frequently reported TEAE consid-
ered possibly related to treatment was headache (15.8%), 
affecting one participant treated with 75-mg rimegepant 
and four participants treated with 300-mg rimegepant; 

T A B L E  2   ΔΔQTcF in ms (QT/QTc population).

Timepoint  
postdose (h) Statistics

Rimegepant  
75 mg

Rimegepant  
300 mg

Moxifloxacin 
400 mg

0.5 LS mean 1.2 −0.1 8.1

90% CI (−1.05, 3.38) (−2.29, 2.12) (5.90, 10.37)

1.0 LS mean 0.6 0.1 11.6

90% CI (−1.58, 2.80) (−2.07, 2.27) (9.37, 13.78)

1.5 LS mean −0.7 0.9 12.0

90% CI (−2.54, 1.22) (−0.94, 2.79) (10.10, 13.89)

2 LS mean −1.4 −0.5 12.8

90% CI (−3.39, 0.55) (−2.44, 1.47) (10.80, 14.78)

2.5 LS mean −0.2 0.5 12.8

90% CI (−2.42, 2.06) (−1.72, 2.72) (10.50, 15.00)

3 LS mean 0.5 0.7 13.3

90% CI (−1.62, 2.54) (−1.33, 2.79) (11.23, 15.42)

3.5 LS mean 2.0 1.1 14.1

90% CI (0.01, 4.06) (−0.87, 3.16) (12.10, 16.20)

4 LS mean 1.0 0.9 13.5

90% CI (−1.16, 3.10) (−1.26, 2.98) (11.33, 15.64)

5 LS mean 0.9 1.5 11.1

90% CI (−2.27, 4.15) (−1.66, 4.69) (7.88, 14.32)

6 LS mean 1.2 0.9 9.4

90% CI (−1.86, 4.27) (−2.17, 3.92) (6.27, 12.47)

12 LS mean −0.3 −0.9 7.5

90% CI (−2.85, 2.30) (−3.44, 1.68) (4.89, 10.10)

24 LS mean 0.9 1.6 6.7

90% CI (−1.51, 3.31) (−0.80, 3.98) (4.23, 9.10)

Abbreviations: CI, confidence interval; LS, least squares; ΔΔQTcF, placebo-corrected change-from-baseline in Fridericia corrected QT interval.
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F I G U R E  3   Scatter plot of observed rimegepant plasma concentrations and ΔΔQTcF by participant (PK/QTc population). The solid 
black line with dashed black lines denotes the model-predicted mean ΔΔQTcF with 90% CI. The blue squares and red triangles denote 
the pairs of observed rimegepant plasma concentrations and observed ΔΔQTcF by participants for the rimegepant 75 mg and rimegepant 
300 mg treatment periods, respectively. ΔΔQTcF, placebo-corrected change-from-baseline in Fridericia corrected QT interval; CI, confidence 
interval; PK, pharmacokinetic; QTc, corrected QT interval.
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T A B L E  3   PK parameters in 
rimegepant-treated participants (PK 
population).

F I G U R E  4   Predicted ΔΔQTcF 
interval at geometric mean peak 
rimegepant concentration (PK/QTc 
population). The blue and red areas 
denote the estimated mean (90% CI) 
ΔΔQTcF at the geometric mean (90% CI) 
Cmax of rimegepant for the 75- and 300-mg 
dose levels, respectively. The solid black 
line with gray shaded area denotes the 
model-predicted mean (90% CI) ΔΔQTcF. 
ΔΔQTcF, placebo-corrected change-
from-baseline in Fridericia corrected 
QT interval; Cmax, maximum plasma 
concentration; PK, pharmacokinetic; QTc, 
corrected QT interval.
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no other TEAE was reported by greater than one partici-
pant. There were no reports of alanine aminotransferase, 
alkaline phosphatase, or aspartate aminotransferase val-
ues greater than three times the upper limit of normal 
(ULN), and no participants had total bilirubin levels 
greater than two times the ULN. No clinically meaning-
ful changes in laboratory parameters, vital signs, physi-
cal measurements, or safety ECGs were identified. The 
S-STS total score was 0 for all participants at screening 
and at study exit.

DISCUSSION

This randomized, partially double-blind, placebo-
controlled, four-period crossover study demonstrated that 
a single dose of up to 300-mg rimegepant (supratherapeu-
tic dose) does not have a clinically relevant effect on ECG 
parameters including HR, PR, QRS, QTcF, T-wave mor-
phology, or U-wave presence. Using both by-timepoint 
and concentration-QTc analysis, a QTcF effect (ΔΔQTcF) 
greater than 10 ms, the threshold of regulatory concern,19 
could be excluded for rimegepant plasma concentrations 
up to ~10,000 ng/mL (18.71 μM); all QTcF effects were less 
than or equal to 2 ms. The safety profiles of orally admin-
istered single therapeutic and supratherapeutic doses of 
rimegepant were comparable to that of placebo in healthy 
adult participants.

Consistent with the previously demonstrated favorable 
safety profile of rimegepant, administration in this trial of 
single doses of rimegepant, 75 and 300 mg, was safe and 
generally well-tolerated.8,26 A single 300-mg rimegepant 
dose (4-fold the 75-mg therapeutic dose) produced an 
~4.3- and 7.0-fold increase in the Cmax and AUC, respec-
tively, of the 75-mg rimegepant therapeutic dose.19 A 300-
mg rimegepant dose is therefore a supratherapeutic dose 
that supports cardiovascular safety at Cmax exposures sig-
nificantly above those associated with labeled therapeutic 
use.

The results of this clinical thorough QT study demon-
strating that even a supratherapeutic dose of rimegep-
ant does not have an effect on QTcF interval in healthy 
adults, corroborate the results from preclinical in  vitro 
and in  vivo studies with rimegepant which indicated a 
low potential for rimegepant to cause clinically mean-
ingful QT prolongation.18 In in  vitro studies, 30 μM ri-
megepant (>20× the repeat-dose 75 mg human Cmax) was 
a weak human ether-a-go-go related gene inhibitor and 
had no effect on action potentials in rabbit Purkinje fi-
bers. In ex vivo studies, 3 to 10 μM rimegepant showed no 
vasoconstriction of human coronary or cerebral arteries. 
In in vivo studies in cynomolgus monkeys, single doses 
and 9-month daily doses had no effect on hemodynamic/

electrocardiographic parameters. In addition, pooled re-
sults from the three clinical trials showed no cardiovas-
cular AEs.18

A potential limitation of the study is the enrollment 
of a healthy, largely White, adult population that may not 
share the same comorbidities or cardiovascular conditions 
as a migraine population.

In conclusion, in healthy adults, a single therapeutic, 
as well as a supratherapeutic, dose of rimegepant had no 
clinically meaningful effect on ECG parameters, including 
QTcF. The single therapeutic and supratherapeutic doses 
of rimegepant were safe and well-tolerated with safety 
profiles comparable to placebo.
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