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Executive Summary

Overview

Migraine is a complex headache disorder that affects 1.04 billion people globally, with a
higher prevalence in women than men. It is characterized by frequent episodes of
unilateral headache with pulsating pain. There are three types of migraine: migraine
without aura, migraine with aura, and chronic migraine. Apart from headache, other
common symptoms of migraine include photophobia, phonophobia, vomiting, and
nausea.

Standard management strategies

The management of migraine includes acute and preventive treatment approaches. Acute
medication is administered at the initiation of migraine when the pain is mild. Analgesics,
non-steroidal anti-inflammatory drugs, and triptans are the standard medications for acute
treatment.

Preventive treatment is given in the absence of headaches. This treatment aims to reduce
the frequency and severity of headache attacks. Beta-blockers, angiotensin-11 receptor
blockers, and anticonvulsants are the standard preventive medications.

Limitations of standard medications

Standard medications are effective, but they have severe side effects, sub-optimal
treatment response, and poor adherence. In addition, triptans are counter-indicative for
people with or at risk of cardiovascular disease. These limitations have led to the
development of new migraine therapies with a better safety profile.

Recent development in migraine therapy

Since 2018, the US-Food & Drug Administration (FDA) has approved Lasmiditan (a
serotonin receptor agonist), trudesha (a drug delivery device for dihydroergotamine),
monoclonal antibodies against calcitonin gene-related peptide (CGRP), and CGRP
receptor antagonists. Current evidence suggests that these medications have better safety
and tolerability profile than standard medications. The introduction of these medications



has broadened treatment options for patients for whom standard treatments are
ineffective.



A 26-year-old woman, a migraine patient, experienced a headache during her travel to
Europe. Her headache was triggered after hitting her head during a sledding accident, and
it disappeared after several hours. After about ten days, she again experienced a severe
headache in the bitemporal and occipital regions. And this time, the pain was associated
with fatigue, nausea, and vomiting. About five days later, she developed stiffness in her
neck accompanied by a persistent severe headache. She cut short her trip and returned to
the USAL

Adapted from a case report from NEJM

Overview

Prevalence

According to the Global Burden of Disease (GBD) study, migraine is the second leading
cause of disability globally. Migraine affects about 1.04 billion people worldwide, with
age-standardized prevalence higher in women (18.9%) than men (9.8%)2.

Socio-economic burden of migraine

Migraine affects the quality of life of an individual by causing unaccountable functional
disability and reduced productivity.

In the GBD study published in 2016, researchers measured the burden of migraine in
years lived with disability (YLDs). YLDs were calculated by multiplying the average
time spent with headache and disability weight. According to the study, migraine caused
45.1 million YLDs globally. On average, a person with migraine spent 8.5% of a year in
migraine-related disability. Compared to a healthy individual, an affected person
experienced a health loss of 43.4% during a migraine attack. Migraine was more
burdensome in females aged 15 to 49 with 20.3 million YLDs.

In a recent patient survey conducted in Canada, an annual economic cost per patient for
chronic migraine was estimated to be $25,669, high-frequency episodic migraine was
$24,885, and low-frequency episodic migraine was $15,651. Out of 287 patients who
participated in a survey, 262 patients (91%) reported moderate to severe disability due to




headaches. Patients also reported activity impairment and reduced productivity due to
migraine (Tablel1)3.

Table 1 Work Productivity and Active

impairment (WPAI) due to migraine

Work time missed 20.6%
Qvera_ll work 510
Impairment
Activity impairment 52.4%
Table adapted from Amoozegar F et al., Can J Neurol
Sci. 2022;49(2):249-262

What is migraine?

Migraine is a primary headache disorder characterized by recurrent headaches and is
associated with nausea, vomiting, photophobia, and phonophobia. The headache is
unilateral with moderate to severe pulsating pain. However, bilateral headache is also not
uncommon. Migraine symptoms occur in three phases: prodromal, headache, and
postdrome*.



Prodromal phase
(precede headache
phase by 72 h)

* Irritability

» Mood swings

* Fatigue

* Excessive yawning
« Stiff neck

* Excessive thirst

« Food cravings

~

%

Headache phase

(may precede by
aura)

* Unilateral pain

» Photophobia and/or

phonophobia
 Vomiting
* Nausea

\

Postdrome phase

* Tiredness

« Difficulty in
concentration

« Stiff neck

» Loss of appetite




Table 2 Classification of migraine according to International Classification

of Headache Disorders (ICHD-3)°

Episodic
migraine (EM)
without aura

Episodic
migraine with
aura

Chronic
migraine (CM)

e Headache episodes occur fewer than 15 days per
month

e Headache is recurrent that lasts for 4-72hrs

e Throbbing or pulsating unilateral pain of moderate to
severe intensity

e Headache is aggravated by routine physical activity,
e.g., walking or climbing stairs

e Aura occurs with every or some headache attacks

¢ Aura manifests visually in the form of scotomas, tunnel
vision, arc or band of absent vision with a bright zigzag
border

e Aura symptoms spread gradually over > 5 min and can
occur in succession.

e Aura is mostly accompanied by headache within 60 mins.

e Symptoms unique to this migraine are unilateral headache
as pins and needles and/or numbness that spreads
gradually in the face or arm

e Other common symptoms include speech disturbance,
vertigo, dysarthria, hemiplegia, repeated monocular visual
disturbance

¢ Headache episodes occur for over 15 days per month for
more than three months
¢ Headache episodes occur with or without aura
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Standard treatment strategies for migraine

The primary purpose of migraine treatment is to reduce severity and duration of the
headaches and associated symptoms of photophobia and/or phonophobia. Migraine
management includes two treatment approaches—acute and preventive.

Acute treatment is given at the onset of migraine pain when the pain is mild. The
widely used acute treatments include:

e Over-the-counter (OTC) analgesics
e Non-steroidal anti-inflammatory drugs (NSAIDSs)
e Triptans®.

OTC analgesics & NSAIDs are the first line treatment for mild to moderate
migraine. Most of these drugs inhibit cyclooxygenase, an enzyme involved in the
production of prostaglandins—a promotor of inflammation. According to animal
studies, inflammation activates the trigeminovascular system that in turn activates
pain pathways and other central nervous system pathways causing migraine
symptoms’8°,

Naproxen sodium, acetylsalicylic acid, ibuprofen, and diclofenac potassium are the
commonly prescribed NSAIDs®. Acetaminophen is the only OTC analgesic that
has shown limited efficacy in migraine®. Opioid-based analgesics are generally
not recommended because of their addiction potential.

Triptans are the second line of acute medications for moderate to severe migraine
or when NSAIDs are ineffective in treating migraine. Triptans are selective
serotonin, 5-HT1B/1D receptors agonists. The activation of the serotonin pathway
inhibits the trigeminovascular system®. Sumatriptan, zomitriptan, almotriptan,
froatriptan, naratriptan, eletriptan, and rizatriptan are the commonly prescribed
triptans®.

Preventive treatments are recommended for patients who experience two or more
severe headache days per month despite taking acute medications. The aim of
preventive treatment is to reduce the frequency and severity of migraine attacks
(Table 3).



Table 3 Preventive treatment medications!!

¢ Beta-blockers (propranolol,

o [ bisoprolol)
1% line . .
S ¢ Angiotensin Il1-receptor blocker
(candesartan)
¢ Anticonvulsant (topiramate)
e Tricyclic antidepressant
nd 1; (amitriptyline)
2" line e Calcium antagonist (Flunarizine)
medication g

¢ Anticonvulsant (sodium valporate?)

3dline  * Onabotulinumtoxin A
medication
sodium valporate® not recommended for women of childbearing potential

Limitations of standard medications

Standard migraine medications effectively reduce migraine attacks and improve
patients' quality of life. However, these medications are not effective in all patients.
In addition, they have a poor adherence rate due to severe side effects. Acute
medications produce gastrointestinal-related side effects (nausea, vomiting, and
constipation) requiring a prescription of antiemetics. Triptans pose additional
challenges:

1) Their vasoconstriction effects make them unsuitable for patients who have or
are at risks of developing cardiovascular disease (CVD).

2) Their overuse increases the risk of developing medication-overuse headaches
(MOH).

Recent development in migraine therapy

The past few years have seen the emergence of new therapeutic approaches for
migraine. Various evidence indicates a better safety profile of new medications and



their efficacy for patients for whom standard medications are either ineffective or
unsuitable.

Lasmiditan received FDA approval for acute treatment of migraine. Lasmiditan is
a selective serotonin 5-HT1F receptor agonist. Unlike triptans, lasmiditan doesn’t

have vasoconstriction effects making it safe for patients who are at risk of
developing CVD®213,

The safety and efficacy of lasmiditan were evaluated in randomized, double-blind,
and placebo controlled clinical trials. At 2 hrs post-medication, patients were free

of headache pain and most bothering symptoms (MBS) (nausea, photophobia
and/or phonophobia) (Fig. 1 & 2).
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Adapted from Kuca B et al., Neurology. 2018;91(24):e2222-e2232

The incidence of treatment-emergent cardiovascular events was low—five patients
(out of 1230) experienced palpitations, and two experienced bradycardia®?.
Dizziness, fatigue, lethargy, nausea, burning or prickling sensation, and drowsiness
were the most common treatment-emergent adverse events (TEAE) with mild or
moderate intensity!213. The frequency of TEAEs decreased during subsequent

attacks. Less than 45% of patients experienced the same adverse event in
subsequent attcks*?.

The major concern that can limit lasmiditan's use is the risk of developing

serotonin syndrome that induces drowsiness. Therefore, after taking Lasmiditan,
driving is not advisable for 8 hrs!t13,



Trudesha (formerly INP104) is approved as acute treatment for migraine.
Trudesha is a drug delivery device with a proprietary precision olfactory delivery
technology that delivers dihydroergotamine mesylate (DHE) in the upper nasal
space. DHE is an established acute migraine treatment; however, it requires
intravenous administration for a better clinical efficacy making it unsuitable for at-
home use!. Further, the delivery of DHE through nasal spray, oral inhalation, and
intramascular or subcutaneous injections showed variability in bioavailability and
clinical efficacy®®. The new delivery technology of trudesha allows easy
administration of DHE at home. In addition, the delivery of DHE to the upper
nasal space increases its systemic absorption and bioavailability.

The safety, tolerability, and efficacy of trudesha were evaluated in a single-arm
open-label clinical trial (STOP 301). Patients self-administered DHE using
trudesha at the onset of migraine pain. 36.7% of patients reported INP104 related
adverse events in the 24 week treatment period and 45.2% of patients in the 52
week treatment period (Table 4). No changes in the nasal mucosa were observed.
At 2 hrs post-medication, 38% of patients experienced freedom from pain, and
52.1% experienced freedom from MBS,

Table 4 Common treatment-related AEs

Adverse events (AEs) = 24-week N=354 = 52-weeks N =73
n (%) n (%)

Nasal congestion 53 (15.0) 13 (17.8)

Nausea 24 (6.8) 5(6.8)

Nasal discomfort 18 (5.1) 5(6.8)

INP104 related 18 (5.1) 3(4.1)

abnormal taste

Anti-calcitonin gene-related peptide (anti-CGRP) is a new acute and preventive
treatment for migraine. CGRP is a small neuropeptide that activates the
trigeminovascular system?’. Therefore, blocking CGRP signalling has emerged as
a new target for migraine treatment®®, The physiological activity of CGRP is



blocked either by CGRP receptor antagonists or anti-CGRP monoclonal
antibodies.

FDA approved anti-CGRP monoclonal antibodies

Therapy Dosing, administration Indication (in adults)
route
Eptinezumab Quarterly, Intravenous = Prevention of EM & CM
(Humanized 1gG
monoclonal
antibodies binds to
CGRP)
Galcanezumab Monthly, subcutaneous  Prevention of EM & CM
(Humanized
monoclonal
antibody binds to
CGRP)
Erenumab Monthly, subcutaneous Prevention of EM
(Human monoclonal
antibody binds to
CGRP receptor)
Fremanezumab Monthly or quarterly, Prevention of EM & CM
(Humanized 1gG subcutaneous
monoclonal
antibodies binds to

CGRP)
EM: episodic migraine; CM: chronic migraine

Anti-CGRP monoclonal antibodies
Eptinezumab

Eptinezumab received FDA approval on the basis of safety & efficacy results of
double-blind, randomized, placebo-controlled clinical trials (PROMISE-1 & 2). A
single intravenous injection of eptinezumab reduced monthly migraine days by
50% from the baseline in chronic and episodic migraine patients (Fig. 3)!*%,



Upper respiratory infections, nasopharyngitis and fatigue were the most common
TEAEs reported by > 2% of eptinezumab-treated patients. Further, in CM patients,
a single eptinezumab injection reduced the use of acute headache medication
(AHM) by 49% from the baseline over 24 weeks. Conversely, patients in the
placebo group reported only a 29 % reduction in AHM use?.
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Unlike eptinezumab, which requires administration in the clinical setting, patients
can self-administer other anti-CGRP monoclonal antibodies.

Galcanezumab

The safety and efficacy of galcanezumab were evaluated in three clinical trials. In
REGAIN study, CM patients took monthly subcutaneous injections of
galcanezumab or placebo. Compared to placebo, three months of galcanezumab
treatment significantly reduced monthly migraine headache days from the baseline
(Fig. 4)%.



Fig. 4 Reduction in headache days per
month
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In EVOLVE 1 & 2 clinical trials, galcanezumab treated episodic migraine (EM)
patients reported a significant reduction in the migraine headache days per month
relative to baseline than placebo treated patients (Fig. 5)?>?4. Nasopharyngitis and
Injection site events (reactions, erythema, and pruritus) were the most reported
TEAEs.
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In a recent CONQUER study, galcanezumab showed therapeutic efficacy in
patients who were non- responders to other preventive medications (topiramate,



propranolol, amitriptyline, valproate, and Onabotulinumtoxin A). Compared to
placebo, galcanezumab treated patients reported > 50% reduction in monthly
migraine headache days from the baseline®.

Erenumab

Goadsby et al. evaluated the efficacy of erenumab in a 6-month long, randomized,
double-blind, and placebo-controlled clinical trial. In the final three months of the
treatment, erenumab achieved > 50% reduction from the baseline in mean migraine
days per month for 43.3% patients in 70 mg group and for 50% patients in 140 mg
group. In the placebo group, only 26.6% patients achieved 50% reduction in mean
migraine days (Fig.6). The major TEAES reported were nasophyaryngitis, upper
respiratory tract infection, sinusitis, and constipation?.

Fig. 6 Changes from baseline in
migraine days per month
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In a two-year-long LIBERTY study, erenumab showed efficacy in treating patients
who were non-responders to other preventive medications. 46.7% of patients at
weeks 64 of the treatment and 57.2% at weeks 112 reported > 50% reduction from
the baseline in monthly migraine headache days. Nasopharyngitis, influenza, and
back pain were the most common adverse events associated with the long-term use
of erenumab. About 6% of erenumab treated patients reported hypertension?”.

Fremanezumab-vfrm

A recent 52-week study showed that both monthly and quarterly doses of
fremanezumab effectively reduced migraine days in patients. A quarterly dose of
fremanezumab reduced 7.2 migraine days from the baseline, and a monthly dose



reduced eight migraine days in CM patients. In EM patients, the quarterly dose
reduced 5.2 migraine days from the baseline and the monthly dose reduced 5.1
days. Injection-site related events (induration, pain, and erythema) were the most
reported TEAES?,

CGREP receptor antagonists or “gepants” (as they are commonly referred to)
have a shorter half-life (~11-12 hours) than anti-CGRP monoclonal antibodies. The
shorter half-life of “gepants” provides flexibility in terms of treatment profile and
rapid clearance makes “gepants” suitable for people who have to stop the
medication in emergency health conditions. “Gepants” are administered orally.

Atogepant is a new “gepant” to receive FDA approval as a preventive treatment.
In the phase 3 clinical trial, a daily dose of atogepant (over 12 weeks) significantly
reduced the mean number of migraine days from the baseline than a daily dose of
placebo (Fig. 7). About 7% of participants in each atogepant group showed
constipation as a major adverse event followed by upper respiratory tract infections
and nausea®.

Fig. 7 Changes from baseline in
migraine days per month
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Rimegepant was the first CGRP antagonist to get FDA approval as a preventive
medication. It is also approved for the acute treatment of migraine. In a double-
blind, randomized, placebo-controlled, phase 2/3 clinical trials, rimegepant showed
superiority over placebo in reducing migraine days per month from the baseline (-
4.3 days with rimegepant vs -3.5 days with placebo). After three months of



treatment, 49% of patients with rimegepant experienced >50% reduction in
moderate to severe migraine days than 41% of patients with placebo. The common
TEAES reported were nasopharyngitis, nausea, urinary tract infection (UTI), and
upper respiratory tract infection®,

The result from another clinical trial indicates the effectiveness of rimegepant in

reducing migraine pain and MBS. At 2 h post-medication, 21% of patients were
pain-free with rimegepant compared to 11% of patients with placebo. In addition,
35% of patients were MBS free with rimegepant compared to 27% with placebo

(Fig. 8). The most common TEAEs reported were nausea, dizziness, and urinary

tract infection®.,

Fig. 8 Rimegepant versus placebo for
freedom from pain ans freedom from
the MBS at 2 h postdose
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Ubrogepant was the first CGRP antagonist approved for the acute treatment of
migraine. Results from ACHIEVE Il phase 3 clinical trial showed the efficacy of
ubrogepant in providing freedom from pain and MBS at 2h post-medication (Fig. 9
& 10). About 40% patients could function normally with ubrogepant than 34% of
patients with placebo. Nausea was the common TEAESs reported for ubrogepant®2.,



Fig. 9 Pain free at 2hr Fig. 10 MBS free at 2hr
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Adapted from Lipton RB et al., JAMA. 2010;322(19):1887-1898

Conclusion

Migraine is a neurologic condition with a substantial socioeconomic burden. Acute
medications (NSAIDs and triptans) and preventive medications (beta-blockers,
angiotensin-I1 receptor blockers, and anti-convulsant) are standard treatment
approaches for migraine. However, side effects, poor treatment response, poor
adherence, and MOH associated with standard care demand new treatment
approaches. The approval of lasmiditan, trudesha, and anti-CGRP therapies
provide additional treatment tools to physicians for migraine. To date, these new
targets and approaches have shown clinical efficacy in reducing migraine headache
days with a better safety profile and suitability for patients at the risk of CVD.

However, long-term studies are needed to shed more light on the safety profiles of
these treatments.

Disclaimer: This sample is written only for the informational purpose. Please
consult a medical professional for your health condition. RD Medical

Communications has no professional relationship with any pharmaceutical
company.

References

1) https://www.nejm.org/doi/story/10.1056/feature.2019.12.10.100077

2) GBD 2016 Headache Collaborators. Global, regional, and national burden of migraine and
tension-type headache, 1990-2016: a systematic analysis for the Global Burden of Disease Study



2016 [published correction appears in Lancet Neurol. 2021 Dec;20(12):e7]. Lancet Neurol.
2018;17(11):954-976. d0i:10.1016/S1474-4422(18)30322-3

3) Amoozegar F, Khan Z, Oviedo-Ovando M, Sauriol S, Rochdi D. The Burden of Iliness of
Migraine in Canada: New Insights on Humanistic and Economic Cost. Can J Neurol Sci.
2022;49(2):249-262. d0i:10.1017/cjn.2021.75

4) Khan J, Asoom LIA, Sunni AA, et al. Genetics, pathophysiology, diagnosis, treatment,
management, and prevention of migraine. Biomed Pharmacother. 2021;139:111557.
doi:10.1016/j.biopha.2021.111557

5) https://ichd-3.org/1-migraine/

6) Worthington I, Pringsheim T, Gawel MJ, et al. Canadian Headache Society Guideline: acute
drug therapy for migraine headache. Can J Neurol Sci. 2013;40(5 Suppl 3):S1-S80.

7) Spekker E, Tanaka M, Szab6 A, Vécsei L. Neurogenic Inflammation: The Participant in
Migraine and Recent Advancements in Translational Research. Biomedicines. 2021;10(1):76.
Published 2021 Dec 30. doi:10.3390/biomedicines10010076

8) Goadsby PJ, Holland PR, Martins-Oliveira M, Hoffmann J, Schankin C, Akerman S.
Pathophysiology of Migraine: A Disorder of Sensory Processing. Physiol Rev. 2017;97(2):553-
622. doi:10.1152/physrev.00034.2015

9) Noseda R, Burstein R. Migraine pathophysiology: anatomy of the trigeminovascular pathway
and associated neurological symptoms, CSD, sensitization and modulation of pain. Pain.
2013;154 Suppl 1:10.1016/j.pain.2013.07.021. doi:10.1016/j.pain.2013.07.021

10) Derry S, Moore RA. Paracetamol (acetaminophen) with or without an antiemetic for acute
migraine headaches in adults. Cochrane Database Syst Rev. 2013;2013(4):CD008040. Published
2013 Apr 30. doi:10.1002/14651858.CD008040.pub3

11) Eigenbrodt AK, Ashina H, Khan S, et al. Diagnosis and management of migraine in ten
steps. Nat Rev Neurol. 2021;17(8):501-514. doi:10.1038/s41582-021-00509-5

12) Kuca B, Silberstein SD, Wietecha L, et al. Lasmiditan is an effective acute treatment for
migraine: A phase 3 randomized study. Neurology. 2018;91(24):e2222-e2232.
doi:10.1212/WNL.0000000000006641

13) Tassorelli C, Bragg S, Krege JH, et al. Safety findings from CENTURION, a phase 3
consistency study of lasmiditan for the acute treatment of migraine. J Headache Pain.
2021;22(1):132. Published 2021 Nov 6. doi:10.1186/s10194-021-01343-2

14) Nagy AJ, Gandhi S, Bhola R, Goadsby PJ. Intravenous dihydroergotamine for inpatient
management of refractory primary headaches. Neurology. 2011;77(20):1827-1832.
doi:10.1212/WNL.0b013e3182377dbb


https://ichd-3.org/1-migraine/

15) Silberstein SD, Shrewsbury SB, Hoekman J. Dihydroergotamine (DHE) - Then and Now: A
Narrative Review. Headache. 2020;60(1):40-57. doi:10.1111/head.13700

16) Smith TR, Winner P, Aurora SK, Jeleva M, Hocevar-Trnka J, Shrewsbury SB. STOP 301: A
Phase 3, open-label study of safety, tolerability, and exploratory efficacy of INP104, Precision

Olfactory Delivery (POD®) of dihydroergotamine mesylate, over 24/52 weeks in acute treatment
of migraine attacks in adult patients. Headache. 2021;61(8):1214-1226. doi:10.1111/head.14184

17) Ho TW, Edvinsson L, Goadsby PJ. CGRP and its receptors provide new insights into
migraine pathophysiology. Nat Rev Neurol. 2010;6(10):573-582. doi:10.1038/nrneurol.2010.127

18) Edvinsson L, Haanes KA, Warfvinge K, Krause DN. CGRP as the target of new migraine
therapies - successful translation from bench to clinic. Nat Rev Neurol. 2018;14(6):338-350.
d0i:10.1038/s41582-018-0003-1

19) Ashina M, Saper J, Cady R, et al. Eptinezumab in episodic migraine: A randomized, double-
blind, placebo-controlled study (PROMISE-1). Cephalalgia. 2020;40(3):241-254.
d0i:10.1177/0333102420905132

20) Lipton RB, Goadsby PJ, Smith J, et al. Efficacy and safety of eptinezumab in patients with
chronic migraine: PROMISE-2. Neurology. 2020;94(13):e1365-e1377.
d0i:10.1212/WNL.0000000000009169

21) Marmura MJ, Diener HC, Cowan RP, et al. Preventive migraine treatment with eptinezumab
reduced acute headache medication and headache frequency to below diagnostic thresholds in
patients with chronic migraine and medication-overuse headache. Headache. 2021;61(9):1421-
1431. d0i:10.1111/head.14206

22) Detke HC, Goadsby PJ, Wang S, Friedman DI, Selzler KJ, Aurora SK. Galcanezumab in
chronic migraine: The randomized, double-blind, placebo-controlled REGAIN study. Neurology.
2018;91(24):e2211-e2221. doi:10.1212/WNL.0000000000006640

23) Stauffer VL, Dodick DW, Zhang Q, Carter JN, Ailani J, Conley RR. Evaluation of
Galcanezumab for the Prevention of Episodic Migraine: The EVOLVE-1 Randomized Clinical
Trial [published correction appears in JAMA Neurol. 2019 Jul 1;76(7):872]. JAMA Neurol.
2018;75(9):1080-1088. doi:10.1001/jamaneurol.2018.1212

24) Skljarevski V, Matharu M, Millen BA, Ossipov MH, Kim BK, Yang JY. Efficacy and safety
of galcanezumab for the prevention of episodic migraine: Results of the EVOLVE-2 Phase 3
randomized controlled clinical trial. Cephalalgia. 2018;38(8):1442-1454.
doi:10.1177/0333102418779543

25) Kuruppu DK, Tobin J, Dong Y, Aurora SK, Yunes-Medina L, Green AL. Efficacy of
galcanezumab in patients with migraine who did not benefit from commonly prescribed
preventive treatments. BMC Neurol. 2021;21(1):175. Published 2021 Apr 23.
doi:10.1186/s12883-021-02196-7



26) Goadsby PJ, Reuter U, Hallstrom Y, et al. A Controlled Trial of Erenumab for Episodic
Migraine. N Engl J Med. 2017;377(22):2123-2132. doi:10.1056/NEJM0al1705848

27) Ferrari MD, Reuter U, Goadsby PJ, et al. Two-year efficacy and safety of erenumab in
participants with episodic migraine and 2-4 prior preventive treatment failures: results from the
LIBERTY study. J Neurol Neurosurg Psychiatry. 2022;93(3):254-262. doi:10.1136/jnnp-2021-
327480

28) Goadsby PJ, Silberstein SD, Yeung PP, et al. Long-term safety, tolerability, and efficacy of
fremanezumab in migraine: A randomized study. Neurology. 2020;95(18):e2487-e2499.
d0i:10.1212/WNL.0000000000010600

29) Ailani J, Lipton RB, Goadsby PJ, et al. Atogepant for the Preventive Treatment of
Migraine. N Engl J Med. 2021;385(8):695-706. doi:10.1056/NEJM0a2035908

30) Croop R, Lipton RB, Kudrow D, et al. Oral rimegepant for preventive treatment of migraine:
a phase 2/3, randomised, double-blind, placebo-controlled trial. Lancet. 2021;397(10268):51-60.
d0i:10.1016/S0140-6736(20)32544-7

31) Croop R, Goadshy PJ, Stock DA, et al. Efficacy, safety, and tolerability of rimegepant orally
disintegrating tablet for the acute treatment of migraine: a randomised, phase 3, double-blind,
placebo-controlled trial. Lancet. 2019;394(10200):737-745. doi:10.1016/S0140-6736(19)31606-
X

32) Lipton RB, Dodick DW, Ailani J, et al. Effect of Ubrogepant vs Placebo on Pain and the
Most Bothersome Associated Symptom in the Acute Treatment of Migraine: The ACHIEVE I
Randomized Clinical Trial [published correction appears in JAMA. 2020 Apr
7;323(13):1318]. JAMA. 2019;322(19):1887-1898. d0i:10.1001/jama.2019.16711



