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Abstract

Background: Small molecule receptor antagonists (gepants), or monoclonal antibodies (mAbs) against calcitonin
gene-related peptide (CGRP) have recently become available for migraine prophylaxis and/or acute treatment. Considering
their shared mechanisms of action, if the failure to an anti-CGRP(R) mAbs preclude the effectiveness of gepants or vice versa
is still unknown. Herein, we report the first case of a patient with refractory migraine responsive to the acute use of
rimegepant that previously failed two different anti-CGRP(R) mAbs and with no response to other acute treatments. Finally,
we performed a literature review on the use of gepants in patients that failed other anti-CGRP and/or triptans.

Case: A 56-year-old female with a long history of chronic migraine without aura, fulfilling the EHF definition for a diagnosis
of refractory migraine. Overall, the patient treated five not-consecutive migraine attacks. All of them were treated
according to the predefined criteria. The mean (+SD) NRS before rimegepant assumption was 7.8 + 0.9, all attacks cause
at least severe impairment at onset, and no rescue medications were used. Pain free at 2 hours was achieved in three out
of five attacks (60.0%), with no recurrence of migraine in the following 24 hours. The patient reported also a sustained
benefit the day after the drug assumption. The response pain free was achieved after a mean time of 13.3 + 4.5 minutes
considering only attacks successfully treated (three out of five attacks). No adverse events were reported.

Conclusions: In conclusion, rimegepant for acute treatment may be a viable option in patients with partial or no
response to triptans that failed preventive treatments targeting the CGRP pathway, regardless to ligand or receptor. The
failure of anti-CGRP(R) mAbs does not necessarily preclude the use of gepants (acute and/or preventive), but further
studies are urgently needed to provide evidence on the efficacy of these treatments in managing drug-resistant migraine
and to identify novel treatments for patients.
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Introduction

Migraine is a primary headache with a prevalence of =15%
worldwide and is a leading cause of global disability for
people under 50 years of age.' Small molecule antagonists
(gepants) of the receptor for calcitonin gene-related
peptide (CGRP), the calcitonin-like receptor/receptor
activating modifying protein 1 (CLR/RAMP1) (R) or
monoclonal antibodies (mAbs) against CGRP (L) or its
R (anti-CGRP/R mAbs) have recently become available
for migraine prophylaxis and/or acute treatment with
proven efficacy and tolerability. Four anti-CGRP mAbs
are currently available in Europe. One (erenumab) is
directed against the CLR/RAMPI, and three (galcanezu-
mab, eptinezumab and fremanezumab) against the ligand
(L). Although anti-CGRP/R mAbs have shown remark-
able efficacy, as reported by numerous clinical trials and
real-world studies, approximately 25-30% of patients
are not responsive to treatment.?

Gepants (rimegepant, atogepant, ubrogepant, and
zavegepant) are all antagonists of CLR/RAMPI1. Rimege-
pant and atogepant are currently available in Europe.’
Rimegepant is available as an oral tablet (ODT) for the
acute treatment of migraine with or without aura and as a
preventive treatment of episodic migraine.®> As all these
inhibitors of the CGRP pathway share the same mechanism
of action, in principle, a gepant should be ineffective in
patients who do not respond to anti-CGRP/R mAbs and
vice versa. However, preliminary evidence shows that
switching among anti-CGRP/R mAbs could be effective.*
The European Headache Federation (EHF) guidelines indi-
cate that, while there is insufficient evidence on the poten-
tial benefits of switching to date, it may be an option.” No
data have been reported so far regarding switching gepants
and anti-CGRP(R) mAbs. Herein, we report the first case of
a patient with refractory migraine who failed two different
anti-CGRP/R mAbs, and with no response to other acute
treatments, including triptans, but obtained benefit from
rimegepant in three out of five non-consecutive attacks.

Patient case

A 56-year-old female patient treated in our headache
clinic with a long history of migraine who currently ful-
fills the International Classification of Headache Disor-
ders (ICHD3) diagnostic criteria® for migraine without
aura and chronic migraine. She reported having daily
headaches (28/28 days per month) that were usually
severe in intensity, with a usually bilateral pulsating pain
score of 8/10 on the numeric rating scale (NRS), accom-
panied by phonophobia, photophobia, and/or nausea
(these accompanying symptoms became reduced in fre-
quency and intensity over the years).

She has a not better-defined family history of migraine,
and a personal history of depressed mood, currently
ongoing, treated with venlafaxine 300 mg/day for the last

4 months. She has never fulfilled a diagnosis for major
depressive disorder according to Diagnostic and Statistical
Manual of Mental Disorders (DMS-5) criteria. Further-
more, the patient had hypercholesterolemia (treated with
atorvastatin 10 mg/day), gout (treated with allopurinol
150 mg/day), and controlled arterial hypertension (treated
with lisinopril 20 mg/day). These concomitant disorders
were stably treated in the last years. General and neurolo-
gical examinations were normal, and the complete blood
workup was within the normal range.

The patient fulfills the EHF definition for a diagnosis of
refractory migraine,” which includes failure due to ineffec-
tiveness or not tolerability of all classes (more than one
molecule per class) with established migraine diagnosis.
In particular, the following drugs with evidence in migraine
prophylaxis were considered ineffective or not tolerated in
the last 10 years: amitriptyline (up to 24 mg/day), topira-
mate (up to 100 mg/day), fluoxetine (up to 40 mg/day),
onabotulinumtoxinA (from 155UI to 195U quarterly
according to the PREEMT protocol), atenolol (up to
50 mg/day), metoprolol (up to 100 mg/day), lisinopril (up
to 20 mg/day), candesartan (up to 16 mg), and finally ere-
numab (70 mg first month than 140 mg) then galcanezumab
(240 mg loading dose than 120 mg monthly). All drugs
were administered for at least the minimum amount of time
recommended by international guidelines.” Failures were
also reported for drugs with very low or no evidence for
migraine, including olanzapine (5 mg/day), cinnarizine
(75 mg/day), zonisamide (up to 100 mg/day). Furthermore,
the patient underwent three greater occipital nerve (GON)
block injections (methylprednisolone, 80 mg, and lidocaine
5 ml of 2% lidocaine) without effectiveness.

She received erenumab (70 mg first month than 140 mg)
in December 2019 for 3 months with no benefit in monthly
migraine days, analgesics use, disability questionnaires,
nor according to patient global impression of changes
(PGIC). After a washout period, galcanezumab (240 mg
loading dose than 120 mg monthly) was started in May
2020. After 3 months of treatment, no benefit was
achieved. However, considering the several preventive fail-
ures and the preliminary observations that patients with
high burden of disease and medication overuse could
achieve some amelioration after prolonged treatment, gal-
canezumab was maintained for 12 months. Nevertheless,
excluding a transient, slight reduction in MMDs from
month 5 to month 7, the patient discontinued treatment due
to ineffectiveness, according to clinicians.

Recently, the patient received a prescription from her
general practitioner for carbamazepine (600 mg/day) and
lorazepam (5 mg/day), although neither drug is recom-
mended for migraine treatment. The patient continued to
experience daily headaches (28/28 days) with severe
intensity.

Regarding acute treatment, several drugs alone or in
combination were frequently used for the acute treatment
of migraine attacks with partial or no beneficial effect,
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Table 1. Recommended criteria of the migraine attack to allow
acute migraine treatment with rimegepant.?

e The migraine headache severity is moderate or severe.

e Presence of at least one of the following migraine-associated
symptoms: photophobia, phonophobia, or nausea.

e The migraine headache started less than 4 hours ago.

e The migraine headache is a new headache, meaning that no
other headache has occurred in the previous 12 hours.

e The headache is not a recurrence of a previous migraine
headache.

e The migraine headache is not already resolving on its own.

*Criteria modified according to pivotal trials.

resulting in medication overuse (MO) during treatment
with both anti-CGRP mAbs and during the use of rimege-
pant. Previous ineffective (as self-reported by the patient
[not pain relief at 2 hours]) acute treatment included zolmi-
triptan, eletriptan, frovatriptan, several over-the-counter
non-steroidal anti-inflammatory drugs (NSAIDs), an
indomethacin-caffeine-prochlorperazine combination, and
acetaminophen. The failure of more than two triptans,
define the patient as triptan-resistant according to EHF
classification.® During the last year, the attacks were
treated with acetaminophen/codeine (500/30 mg), nimesu-
lide (100 mg), subcutaneous (sc) sumatriptan 6 mg, or the
simultaneous assumption of sumatriptan 100 mg, acetami-
nophen, and codeine. The combination of these oral drugs
or sumatriptan sc provides infrequent pain relief after
2 hours, or no benefit. No freedom from pain was achieved
in any attack during the last 5 years. No tachyphylaxis was
reported with acute medications, but partial or lack of
response was always observed from initial drug treatment.
As soon as rimegepant 75 mg became available, the drug
was prescribed to the patient as an acute and not as a pre-
ventive medication, because the drug is not yet covered by
the reimbursement program from the National Health Ser-
vice nor from private insurance. The patient was instructed
to take rimegepant if the criteria in Table 1 were met, and to
record data on its effectiveness and tolerability 2 hours after
administration for each attack using an eDiary. Briefly, the
variables collected included: rating of headache severity,
absence or presence of migraine-associated symptoms, use
of rescue medications, rating of functional disability (four-
point scale: normal, mildly impaired, severely impaired,
requires bedrest), and recurrence of headache pain at dif-
ferent time points. The patient had to report all adverse
events through the eDiary and/or by contacting the Head-
ache Center. Questions about the use of triptans were col-
lected at baseline and during treatment with rimegepant, as
well the patient’s impression of the drug (evaluated on a
0-10 scale). Variables and the timing for taking rimegepant
are in line with pivotal trials.” The effectiveness was
defined as 2 h pain freedom and sustained pain freedom.
Overall, the patient treated five non-consecutive
migraine attacks according to the predefined criteria

Table 2. Migraine attacks features at rimegepant intake.

Pain
intensity Functional Bothersome
(NRS) disability® symptoms
First attack 9 Required Photophobia/
bedrest phonophobia
Second attack 9 Required Photophobia/
bedrest phonophobia
Third attack 7 Severe Photophobia/
impairment phonophobia
Fourth attack 7 Severe Photophobia/
impairment phonophobia
Fifth attack 7 Severe Photophobia/
impairment phonophobia

NRS: numeric rating scale.
Classified as: normal function, mild impairment, severe impairment,
required bedrest.

described above, ranging 5-30 minutes from the onset. The
features of the attacks are reported in Table 2. The mean
(+SD) NRS before rimegepant assumption was 7.8 + 0.9,
as all attacks reached a marked severity after a few minutes
from the onset. Pain free at 2 hours was achieved in three
out of five attacks (60.0%), with no recurrence of migraine
in the following 24 hours (Table 3). Overall, the pain-free
response was achieved after 13.3 + 4.5 minutes consider-
ing only attacks successfully treated (five out of five
attacks). The pain relief reported by the patient the day
of drug assumption was also reported the following day.
Notably, in one of the two attacks when no amelioration
was achieved, the patient reported a prolonged benefit
during the following day. In the other two out of five
attacks (40.0%) with no response to treatment, the pain
was reported as worsened or not changed at 2 hours
after assumption, with a NRS of 8 and 9, respectively
(Table 3). Including all attacks, the patient’s impression
of the drug effectiveness was rated 7 out of 10, with a
perceived benefit clearly superior to triptans. No adverse
events were reported.

Discussion

To our knowledge, this is the first case that assesses the use
of rimegepant 75 mg as an acute treatment in a patient with
refractory migraine (according to EHF definition)’ who
failed two anti-CGRP/R mAbs (erenumab and galcanezu-
mab), one antagonizing the receptor. In this case, several
preventive and acute treatment failures, severity of
migraine, concomitant treatments, comorbidities, and
often-inappropriate self-management of headache attacks,
underline the challenge of managing, among different spe-
cialists, multifaceted patients in clinical practice.

There is no data from either RCTs or real-world studies
on the effectiveness of rimegepant as an acute (or preven-
tive) treatment in patients non-responder to anti-CGRP/R
mAbs, regardless of the target.'® In fact, RCTs that have
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Table 3. Effectiveness and tolerability after rimegepant intake.

Pain-free 2 hours Pain Rescue Satisfaction with
2 hours  timing 2 hours NRS recurrence medication in Adverse the medication
2 hours pain  pain free  (min)  pain relief (0-10) after 2 hours the 24 hours events (0-10)

First attack No pain Yes 20 — 0 No No No 9
Second attack Pain worsened No — No 9 — No No 5
Third attack  No change No — No 7 — No No 5
Fourth attack No pain Yes 10 — 0 No No No 8
Fifth attack No pain Yes 10 — 0 No No No 8

NRS: numeric rating scale.

assessed rimegepant (as well as other gepants) usually
excluded all patients that had a previous failure with anti-
CGRP drugs, considering the potential risk of inefficacy in
these cases.””

Data on the combination of different types of CGRP
inhibitors to treat migraine are limited. Three reports
(including a phase 1 study) have described use of gepants
as acute treatment in patients receiving anti-CGRP(R)
mAbs,!'1* suggesting that combination therapy of anti-
CGRP mAbs with gepants may have the potential to satisfy
the unmet need for the subset of patients who reported
incomplete amelioration with anti-CGRP/R mAbs. Poten-
tial involved mechanisms, including a receptor blockade by
small-molecules different from those by the anti-CGRP/R
mAb or incomplete neutralization of the circulating free
CGRP, are reviewed elsewhere.'* On the other hand, com-
bining two drug classes, targeting CGRP or its receptor,
could potentially increase the risk of adverse events, asso-
ciated with a complete blockade of CGRP physiological
functions. However, adverse events registered with both
treatments (mAbs and gepants) are rather infrequent and
rarely severe. Furthermore, the three available studies on
the combination of anti-CGRP/R mAbs and rimegepant as
acute treatment reported few adverse events, of mild or
moderate intensity, that spontaneously resolved without
therapy.''™'* The probability of pharmacokinetic interac-
tions between CGRP-targeted mAbs and gepants is low,
considering that the pharmacokinetic profile of ubrogepant
has not been changed and no safety issues were described
when ubrogepant was co-administered with erenumab or
galcanezumab. '’

Furthermore, a preclinical study investigated the effect
of atogepant on evoked activity of mechanosensitive
unmyelinated C- and thinly myelinated Ad-meningeal
nociceptors.'® Differences between the actions of atoge-
pant, partially inhibiting both Ad and C-fibers, fremanezu-
mab, inhibiting AJ fibers only and onabotulinumtoxinA,
inhibiting C-fibers only, were reported. These findings sug-
gest a difference in their mechanisms of action in these
preventive treatment acting directly or indirectly on the
CGRP pathway.'’

Triptans are agonists of the 5-hydroxytryptamine
(5-HT1) receptors of the B, D, and F subtypes with

different affinities. At the peripheral level, triptans
constrict extracerebral blood vessels (5-HT1B) and reduce
trigeminal sensory nerve activation (5-HT1D and 5-HT1F),
thus ultimately inhibiting vasoactive peptide release,
including substance P and CGRP,? in rodents and probably
the sole CGRP in humans.'® Therefore, triptans indirectly
share their target with anti-CGRP/R mAbs and gepants.'’
Some observational studies” have demonstrated that
patients showing a favorable response at any time to at least
one triptan had a higher probability of responding to ere-
numab. However, this finding was not consistently reported
though studies,'® and previous responses to triptans alone
should not represent a strict criterion to select patients for
erenumab treatment or other anti-CGRP/R mAbs, because
a consistent proportion of patients non-responder to triptans
responded to anti-CGRP/R mAbs."”

This issue was also addressed in clinical trials investi-
gating gepants. Post hoc data of a phase 3 trial of ubroge-
pant showed no differences in response between triptan
naive patients and patients who are responders and non-
responders to triptans,®'® although no prospective evalua-
tion of triptan response has been performed, and responder
status was based on retrospective self-reports. Neither gen-
eral data nor post hoc evaluations have yet been reported
for rimegepant.'® In the present case, rimegepant was effec-
tive in a patient with none or very low response to three
different triptans, including the sc sumatriptan, a result
consistent with the positive response to anti-CGRP/R
mADbs in patients non-responsive to triptans. Determining
with ad hoc designed studies that non-response to largely
used and effective migraine-specific drugs, such as trip-
tans, is not a negative predictor of failure for rimegepant is
of critical importance for clinical management. Indeed, a
randomized study with rimegepant as acute treatment to
evaluate the efficacy and tolerability of rimegepant in
patients that are unsuitable for triptans due to a previous
intolerance, lack of efficacy, or contraindication, is ongoing
(NCT05509400).

It should be noted that the patient was on carbamaze-
pine, a strong inducer of cytochrome 450 3A4 (CYP3A4),
involved in rimegepant metabolism.>®> CYP3A4 inducers
(including carbamazepine) are not recommended, but not
contraindicated, in combination with rimegepant, due to
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potential reduction in drug exposure with a possible loss of
efficacy. However, in this case, despite the fact that a pos-
sible increased metabolism and the ensuing reduced effect
of rimegepant cannot be excluded, given the excellent
response to the drug at 2 hours in three attacks, without
recurrence, a hypothetical altered metabolism does not
seem to have been clinically relevant. Nevertheless, avoid-
ing drugs that induce or inhibit CYP3A4 metabolism is
strongly recommended, to reduce the risk of adverse events
(with inhibitors) or ineffectiveness (with inducers). The
clinical impact of drug-drug interactions needs to be care-
fully assessed during clinical practice.

Our case report has several strengths. First, the patient
has a detailed and extensive history of migraine, which was
evaluated by a headache specialist and includes a complete
pharmacological anamnesis. Second, we electronically
recorded data on the effectiveness of rimegepant, including
the timestamp of the migraine onset and rimegepant admin-
istration, and the variables reported are consistent with
those used in pivotal trials. Third, we treated five non-
consecutive migraine attacks according to strict criteria
before administering rimegepant. Finally, we carefully
monitored the patient for adverse events after each use of
rimegepant.

Although they provide early evidence on the use of
novel drugs in uncommon pharmacological or disease-
related features, case reports are intrinsically limited by
design. Further limitations should be considered. Migraine
fluctuates over time with spontaneous worsening and
improvement; therefore, we cannot exclude that the same
or diverse drugs acting on the CGRP could have a different
effectiveness and tolerability profile at different time
points. However, several studies suggest that poorly treated
or untreated migraine, particularly if associated with med-
ication overuse, tends to deteriorate over time. Moreover,
the concomitant use of carbamazepine could have reduced
the effect of rimegepant. On the other hand, a potential
benefit of carbamazepine or lorazepam on migraine is very
unlikely. Finally, the contribution of the placebo effect
cannot be excluded,'® considering the reported rapid onset
of action of rimegepant during successfully treated attacks.
Rimegepant ODT reaches maximum plasma concentra-
tions (Tmax) at 1.5 hours,® and although a response can
occur before Tmax, in cases of very rapid responses, the
influence of the placebo effect should be taken into
account. However, it should be noted that patients with
long-term chronic migraine who failed numerous preven-
tive/acute treatments are less inclined to a placebo effect
and that a positive response was reported for more than one
non-consecutive attack, but not in all of them.

In conclusion, the present observation suggests that
acute treatment with rimegepant 75 mg may be a viable
option for patients with partial or no response to triptans
who failed preventive treatments targeting the CGRP path-
way, regardless of ligand or receptor. Sustained response to
rimegepant in several attacks needs to be addressed. The

failure of anti-CGRP/R mAbs does not necessarily
preclude the use of gepants (acute and/or preventive), but
further studies are urgently needed to provide evidence on
the efficacy of these treatments in managing drug-resistant
migraine and to identify novel treatments for patients. Pro-
spective, cohort studies, preferably placebo-controlled
RCTs, would be particularly valuable.

Clinical implications

e Rimegepant may be a viable option for patients with
partial or no response to triptans.

e Rimegepant may be a viable option for patients who
failed preventive treatments targeting the CGRP
pathway.

e The failure of anti-CGRP mAbs does not necessarily
preclude the use of gepants.
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