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Purpose: To describe treatment patterns, all-cause and migraine-related healthcare resource utilization (HCRU), and direct costs
among people with migraine treated with concomitant calcitonin gene-related peptide monoclonal antibody (CGRP mAb) and novel
acute migraine medications (ubrogepant, rimegepant, lasmiditan) in the United States (US).

Patients and Methods: This retrospective, observational cohort study utilized data from the IBM MarketScan® Research Databases
and included adults initiating CGRP mAb or novel acute migraine medication as index medications between May 01, 2018, and
Feb 28, 2021. All-cause and migraine-related HCRU (number of visits) and costs at baseline (12 months pre-index) and at follow-up
(12 months post-index) were descriptively analyzed; differences between values at follow-up and baseline were reported.

Results: Of 4,167 included in the analysis (mean [SD] age: 43.7 [11.2] years), 89.2% were women, and 59.7% had chronic migraine.
Adherence to the indexed CGRP mAb was 47% (using proportion of days covered [PDC]) and 80.1% (using medication possession
ratio [MPR]); mean (SD) persistence was 273.4 (115.3) days). At follow-up, 43.9% of the patients discontinued their index preventive
medication of which 80.2% switched to a different preventive migraine medication; 17.0% restarted their index preventive medication.
Reductions in all-cause inpatient HCRU, all-cause inpatient and outpatient costs, and migraine-related outpatient HCRU were
observed at follow-up vs. baseline, whereas increases in all-cause outpatient HCRU, all-cause medication costs, migraine-related
inpatient HCRU, and migraine-related inpatient, outpatient, and medication costs were observed.

Conclusion: In this study, observed treatment patterns with the indexed CGRP mAb were consistent with prior reports. Concomitant
treatment with CGRP mAb and novel acute migraine medications led to reductions in some outcomes of HCRU and direct costs,
however, increases were also observed. Treatment utilization, reductions in HCRU and cost savings identified in this study in favor of
concomitant CGRP mAb and novel acute medications may help clinicians and other healthcare decision makers assessing appropriate

therapeutic options for migraine management.

Plain Language Summary: What was known before?

® The American Headache Society recommends concomitant use of preventive and acute medications for migraine.
® Data on treatment outcomes, and healthcare resource utilization (HCRU) and medical costs are limited for patients with migraine
who use preventive and acute migraine medications concomitantly.

What does this study add?

® Patients with migraine started treatment with preventive medications — calcitonin gene-related peptide monoclonal antibodies
[CGRP mAD] such as galcanezumab/fremanezumab followed by newer acute medications (ubrogepant, rimegepant, and
lasmiditan).

® About half the patients who started their migraine treatment with CGRP mAb continued to use the same medication after 1-year on
treatment.
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® Of those patients who stopped their initial CGRP mAb medication, most switched to other preventive migraine medications such as
antiepileptics and beta blockers.

® Patients taking CGRP mADb and newer acute migraine medications had fewer overall inpatient healthcare visits but a higher number
of overall outpatient healthcare visits and lower overall inpatient and outpatient costs after 1-year of follow-up.

Interpretation

® Increases in healthcare costs for migraine treatment over a 1-year period were observed in patients who used CGRP mAb and
newer acute migraine medications.

e At follow-up, greater cost savings were seen for non-migraine treatment utilization and some migraine-related healthcare utilization
in concomitant CGRP mAb and newer acute medication users.

® This study may help healthcare providers and payors to better understand how patients who use acute and preventive treatments for
migraine perform after one year of their initial treatment. This may inform them to make informed decisions on long-term treatment
for patients with migraine.

Keywords: migraine, CGRP mAb, adherence, persistence, cost savings

Introduction
Migraine is a disabling, neurologic disease manifested as recurrent, pulsating headache with moderate-to-severe pain, often
on one side of the head. It can be accompanied by nausea, vomiting, and sensitivity to sound, light, or head movements.'
An estimated 36 million people in the United States (US) are affected by migraine. Women are two times more likely than
men to have migraine attacks.”* Migraine is associated with substantial health care resource utilization (HCRU) and costs
in the US. People with migraine can experience significant functional disability at work, school, or social events, leading to
higher indirect costs relative to the general population.” In 2016, the total annual indirect costs associated with migraine was
estimated to be $19.3 billion (inflated to 2019 US dollars).™® Furthermore, more than four million migraine-related
emergency department (ED) visits were reported in 2016, leading to higher annual total direct health care expenses for
people with migraine relative to the general population ($22,364 vs $15,697; inflated to 2019 US dollars).*®

Treatment for migraine broadly includes acute and preventive medications. Whereas acute treatments (for example,
triptans) are prescribed for relief from pain and associated migraine-related symptoms, preventive medications (for
example, antidepressants, etc.) are used to reduce the severity or frequency of migraine attacks.” Generally, older
preventive migraine medications were not designed to treat migraine, and some preventive medications have inconsistent
efficacy and safety. Furthermore, acute medications such as triptans are associated with insufficient response in some
patients with migraine.” In 2018, the US Food and Drug Administration (FDA) approved three subcutaneous self-
injectable calcitonin gene-related peptide monoclonal antibodies (CGRP mAb) for migraine prevention: galcanezumab
and fremanezumab (CGRP ligand antagonist) and erenumab (CGRP receptor antagonist).” '® In 2020, the FDA approved
an intravenously administered CGRP mAb, eptinezumab, for migraine prevention.'' The FDA has also approved several
novel acute medications including ubrogepant (2019) and rimegepant (2020) (oral CGRP receptor antagonists), and oral
lasmiditan (2020; a selective serotonin [5-HT;g] receptor agonist).'>'* The American Headache Society (AHS) 2021
consensus statement recommends considering the use of preventive migraine medications for people with migraine using
acute migraine medications for >4 migraine headache days per month.” With the approval of new acute and preventive
migraine medications, a range of therapeutic options have become available for people with migraine.”'> In light of these
developments in the migraine treatment paradigm, it becomes important to understand the characteristics and treatment
utilization patterns of people treating migraine with concomitant acute and preventive medications. However, there are
limited real-world studies assessing treatment patterns, HCRU, and direct costs in this population.'® To bridge this gap,
this study aimed to describe the treatment patterns, HCRU, and direct costs among people with migraine who initiated
self-injectable CGRP mAb and novel acute migraine medications concomitantly.
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Materials and Methods
Data Source and Study Design

In this retrospective observational cohort study, data were accessed from the IBM® MarketScan™ Research Databases
between May 01, 2017, and February 28, 2022 (study period). The IBM MarketScan Databases include de-identified,
patient-level claims data of over 245 million lives in the US and are considered nationally representative of patients with
Medicare or supplemental employer-sponsored insurance in the US. This study included people with migraine who initiated
treatment with self-injectable CGRP mAb and novel acute migraine medications between May 01, 2018, and February 28,
2021 (index period). The CGRP mAD of interest in the study were erenumab, fremanezumab, and galcanezumab, and novel
acute migraine medications included ubrogepant, rimegepant, and lasmiditan. Since the IBM MarketScan databases are
fully de-identified and compliant with HIPAA, this study was exempt from Institutional Review Board approval.

Study Population (Figure 1)

Adults (aged >18 years) with migraine were included in the study if they:

1. initiated use of self-injectable CGRP mAb (erenumab, fremanezumab, galcanezumab) and novel acute migraine
medications (ubrogepant, rimegepant, lasmiditan) during the index period (May 01, 2018—February 28, 2021), and

2. had at least three months overlap between the index medication (CGRP mAb or novel acute migraine medications)
and the second initiated drug (novel acute migraine medications if CGRP mAb was the index medication and vice
versa). The overlap could have the below scenarios (Figure 1):

Population in the IBM® MarketScan® databases between May 01, 2017, and February 28, 2022 (study period)
N = 123,057

4

Initiated CGRP mAb and novel acute migraine medication between May 01, 2018, and February 28, 2021 (index
period) n = 10,410

v

Overlap condition* n = 7,560

Overlap conditions
Migraine diagnosis in baseline period (12-months pre-index) n = 6 438 '"mmmx 1 2
Acute Preventive Acute
l Preventive Acute Preventive
Continuous enroliment in benefits dunng 12-month pre- and post-index penod n = 4 438 Acute Preventive Preventive
Preventive Acute Acute

Age atindex 218 years n =4 403

No evidence of cluster headache in study period n = 4,179

A4

No evidence of galcanezumab 300 mg (preventive dosing for cluster headache) during study penod n =4 167

Figure | Patient attrition and overlap conditions in the study cohort.

Note: *Overlap was defined as 22 fills of the index drug (CGRP mAb or novel acute medication, whichever started first) followed by 2 fills of the second drug, or 21 fill
each of the index and second drug within 3 months of index drug initiation.

Abbreviations: CGRP mAb, calcitonin gene-related peptide monoclonal antibodies; N, total number in the population; n, number in sub-group.
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(a) Novel acute migraine medication (index) =» CGRP mAb (Ist fill) => novel acute migraine medication (2nd
fill), or
(b) CGRP mAb (index) => novel acute migraine medication (1st fill) = CGRP mAb (2nd fill), or
(c) CGRP mADbD (index) => novel acute migraine medication (1st fill) = novel acute migraine medication (2nd fill),
or
(d) Novel acute migraine medication (index) =» CGRP mAb (Ist fill) = CGRP mAb (2nd fill), and
3. had at least one inpatient claim (including ED visits) or one outpatient claim with a diagnosis of migraine at index
or in the 12 months pre-index, and
4. were continuously enrolled with medical and pharmacy benefits in the 12-month pre- and post-index periods (a 45-
day gap was allowed), and
5. had no evidence of cluster headache during the study period, and
6. had no evidence of galcanezumab 300 mg dosing for preventive treatment indicated for cluster headache.

Measures

In this study, we described treatment patterns (based on CGRP mAb index date), HCRU, and direct costs in people with
migraine who initiated self-injectable CGRP mAb and novel acute migraine medications; demographic and clinical
characteristics of the cohort were also described.

Demographic and Clinical Characteristics

Characteristics of the study cohort that were measured at baseline included age, sex, geographical region of residence,
payor type, Deyo-Charlson Comorbidity Index (DCI), comorbid conditions, and healthcare costs. Healthcare costs were
estimated based upon paid amounts of adjudicated claims which included insurer and health plan payments, and patient
cost-sharing (copayments, deductibles, and coinsurance).

Treatment Patterns
At 12 months of follow-up, the following treatment patterns were assessed: adherence, persistence, discontinuation,

switching, restart, length of therapy, and overlapping days of supply. Definitions for these outcomes are listed below:

e Adherence to index medication (based on either of the three CGRP mAb) was described by the proportion of days
covered (PDC) and medication possession ratio (MPR).

e PDC was calculated as the number of days with the medication on hand, or the number of days exposed to the
medication divided by the number of days during the follow-up period regardless of discontinuation. Those with
PDC >80% were classified as adherent.

e MPR was calculated as the ratio of the sum of days’ supply from all prescriptions divided by the total number of
days in the follow-up period. Those with MPR >80% were classified as adherent.

e Persistence (based on either of the three CGRP mAb) was defined as the number of days of continuous therapy from
index date until the end of the follow-up period allowing for a maximum fixed gap between fills of 60 days.

e Discontinuation of index medication (based on either of the three CGRP mAb) was reported as a dichotomous
variable and defined as the failure to refill the index medication within 60 days after the depletion of the days’
supply from previous fills.

e Switching to a non-index preventive medication was defined as the first switch to a medication different to the
indexed CGRP mAb after its discontinuation (based on 60-day gap).

e Restart was defined as refilling of their index CGRP mAb after the discontinuation date. Time to restart was defined
as the number of days from the day of discontinuation until the first restart of the index CGRP mAb during the
follow-up period.

e The length of therapy was defined as the sum of days’ supply of the index medication during the follow-up period,
including those who discontinued.
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¢ Overlapping days of supply with novel acute migraine medications was defined as the sum of days’ supply where
both the CGRP mAb and novel acute migraine medication overlapped during the follow-up period.

HCRU and Direct Costs

All-cause and migraine-related HCRU and costs were described over the 12 months pre- and post-index periods.
Differences between values between these time points were reported as means and standard deviations (SDs) and all
dollar estimates were inflated to 2021 dollars using the Medical Care Component of the Consumer Price Index.'’

Statistical Analyses

Outcomes were presented descriptively using frequencies with percentages for categorical variables and means with SD
for continuous variables. Descriptive analysis was used to compute and measure the all-cause and migraine-related
HCRU during the follow-up period.

Results

Demographic and Clinical Characteristics of the Cohort

Of the 4167 people with migraine included in the analyses (mean age [SD]: 43.7 [11.2]), 89.2% were women, 59.7% had
chronic migraine, and a majority had commercial insurance coverage (99.3%; Table 1). The mean (SD) CCI score in the
12-month pre-index period (baseline) was 0.7 (1.2), and the most common comorbid conditions reported were anxiety
(41.3%), depression (30.5%), sleep disorder (29.2%), and hypertension (27.4%; Table 1).

Table | Demographic and Clinical Characteristics of Patients with
Migraine at Baseline

Variables Value (N = 4167)
Age, mean (SD) 43.7 (11.2)
Female, n (%) 3718 (89.2)

Region, (n [%])

Midwest 877 (22.9)
Northeast 412 (10.8)
South 2126 (55.5)
West 417 (10.9)

Payor, (n [%])

Commercial 4139 (99.3)
Medicare 28 (0.7)
CCl, mean (SD) 0.7 (1.2)

Comorbidities, (n [%])

Chronic migraine 2488 (59.7)
Anxiety 1719 (41.3)
Depression 1269 (30.5)
Sleep disorder 1218 (29.2)
Hypertension 1143 (27.4)
(Continued)
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Table | (Continued).

Sinusitis 1030 (24.7)
Gastroesophageal reflux disease 1025 (24.6)
Fatigue 947 (22.7)
Allergies and Hay fever 871 (20.9)

Healthcare costs, US $, (mean [SD])

All-cause medication costs 9807.1 (17,272.5)

Migraine-related medication costs 3101.4 (4878.4)

Abbreviations: CCl, Charlson Comorbidity Index; N, total number of patients in
the population; n, number of patients in subgroup; SD, standard deviation.

Baseline and Follow-Up Preventive and Acute Medication Utilization

A large proportion of people with migraine (85.0%) in our study cohort initiated a self-injectable CGRP mAb as their
index medication and 11.4% initiated a novel acute migraine medication; 3.7% initiated a combination of a CGRP mAb
and a novel acute migraine medication on the index date (Figure 2A). A majority (83.5%) were prescribed >1 preventive
migraine medications during baseline, and 88.3% were prescribed >1 acute migraine medications during the same time
period (Figure 2B). Among those who received a combination of preventive and acute migraine medications, the most
commonly prescribed medications were galcanezumab or fremanezumab + ubrogepant or rimegepant (53.4%), followed
by erenumab + ubrogepant or rimegepant (42.7%; Figure 2B).

Adherence to Index CGRP mAb

The mean (SD) length of index CGRP mAb treatment was 270.4 (119.9) days and the mean (SD) overlapping days of
supply with CGRP mAb and novel acute migraine medications was 25.7 (51.4) days (Table 2). About 47.1% and 80.1%
of the study population were adherent to the initiated CGRP mAb based on PDC and MPR, respectively.

A B
2500 = 2223
(53.4%)
o 2250
s
© 2000 - 1780
= (42.7%)
€ 1750 -
K=
=
2 1500
Novel acute and preventive migraine medications prescribed at € 1250 -
baseline and follow up [
Patients with =1 preventive medicine prescriptions during baseline, n (%) 3,478 (83.5) "3
Patients with =1 acute medicine prescriptions during baseline, n (%) 3,681 (88.3) o 1000 -
Count of acute medicine prescriptions in baseline period, mean (SD) 24(14) “5
Count of acute medicine prescriptions in follow-up period, mean (SD) 23(1.4) w» 750+
Count of preventive medicine prescriptions in baseline period, mean (SD) 21(1.2) B
Count of preventive medicine prescriptions in follow-up period, mean (SD) 26(1.3) £ 500-
35
z 250
0=
G Gi Jimab Erenumab and Erenumab
or or Ubrogepant or and

F mab F b L
and Ubrogepant ~ and Lasmiditan
or Rimegepant

Figure 2 Treatment patterns. (A) Proportion of patients using novel acute or preventive migraine medications at baseline and summary measures of migraine medications
used at baseline and follow-up. (B) Proportion of patients with migraine who were prescribed a combination of novel acute and preventive migraine medications at baseline.
Abbreviations: N, total number in the population; n, number in sub-group; SD, standard deviation.
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Table 2 Outcomes Associated with Treatment Patterns in the Study Cohort

Variables Value (N = 4167)
Length of therapy on index medication, mean (SD) 270.4 (119.9)
Overlapping days of supply with CGRP mAb and novel acute medications, mean (SD) 25.7 (51.4)
Adherence

PDC, mean (SD) 0.7 (0.3)

Patients classified as adherent by PDC, n (%) 1963 (47.1)

MPR, mean (SD)* 0.9 (0.1)?

Patients classified as adherent by MPR, n (%)? 3281 (80.1)*
Discontinuation, n (%) 1831 (43.9)
Persistence in days, mean (SD) 2734 (115.3)
Switching

Switch, n (%) 1468 (80.2)

Time to switch, mean (SD), day 345 (41.1)
Restart

Restart, n (%) 312 (17.0)

Time to restart, mean (SD), day 111.7 (47.1)

Notes: MPR is a ratio of the sum of days’ supply from all prescriptions, divided by the total number of days in the follow-up
period. Patients with MPR 280% were classified as “adherent”. PDC is a ratio of number of days with drug on-hand (or number of
days exposed to drug) divided by the number of days during the follow-up period. Patients with PDC 280% were classified as
“adherent”. *Calculated from patient population of 4094. The reason of missing MPR for some patients is because they had only |
fill with the required medication.

Abbreviations: CGRP mAb, calcitonin gene-related peptide monoclonal antibody; MPR, medication possession ratio; N, total
number of patients in the population; n, number of patients in subgroup; PDC, proportion of days covered; SD, standard deviation.

Persistence and Discontinuation of Index CGRP mAb
The mean (SD) number of days of persistence with the index CGRP mAb was 273.4 (115.3; Table 2). A total of 1831
(43.9%) people with migraine discontinued their index CGRP mAb.

Restart of Index CGRP mAb and Switch to Non-Index Preventive After

Discontinuation

Of those who discontinued their index CGRP mAb, 1468 (80.2%) switched treatment and 312 (17.0%) restarted their indexed
CGRP mAb medication (Table 2). The time to switch treatment was 34.5 (41.1) days and time to restart CGRP mAb treatment
was 111.70 (47.1) days (Table 2). Following discontinuation of the indexed CGRP mAb, a switch to Level A medication
included the largest proportion of patients (erenumab: 328 [38.6%]; fremanezumab: 157 (40.2%); galcanezumab: 221
[37.5%]) (Figure 3). Of those who switched to a different CGRP mAb from their indexed CGRP mAb, 274 (32.2%) switched
from erenumab at index to galcanezumab, 79 (20.2%) switched from fremanezumab at index to galcanezumab, 71 (18.2%)
switched from fremanezumab at index to erenumab, 109 (18.5%) switched to erenumab from galcanezumab at index, and 154
(18.1%) switched to fremanezumab from erenumab at index (Figure 3). Migraine preventives, classified as per the American

Academy of Neurology (including Level A medications), are reported in Supplementary Table 1.

HCRU
At follow-up, the mean + SD all-cause inpatient HCRU was 0.18 + 0.79, decreasing by 0.03 + 0.17 from baseline (0.21 +
0.96), whereas all-cause outpatient HCRU increased at follow-up by 0.22 + 0.91 (follow-up: 24.07 + 19.69; baseline: 23.85 +
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Figure 3 Treatment patterns at follow-up: Subsequent preventive medications among switchers.

Notes: Level A class: preventive medications established as effective, including antiepileptics and beta-blockers; Level B class: preventive medications that are probably
effective, including antidepressants and beta-blockers; Level C class: preventive medications that are possibly effective, including Angiotensin-converting enzyme inhibitors,
Angiotensin receptor blockers, Alpha-Agonists, Antiepileptic drugs, beta-blockers; Level U class: preventive medications that are inadequate or conflicting data to support or
refute medication use, including Anti-epileptic drugs, Antidepressants, Anti-thrombotic, Beta-blockers, Calcium-channel blockers; Other class: preventive medications that
are possibly or probably ineffective. Classification of migraine preventive medication drug class is based on American Academy of Neurology guidelines.

18.78). Migraine-related inpatient HCRU increased to 0.07 + 0.37 at follow-up from 0.06 + 0.35 at baseline and a decrease of
0.15 £ 0.04 was observed in migraine-related outpatient HCRU from follow-up (5.20 + 5.26) to baseline (5.35 + 5.22).

Direct Costs

From baseline to follow-up, a mean + SD reduction of $362.78 + 2476.78 in all-cause inpatient costs were observed
(follow-up: $3352.76 + 16,394.54; baseline: $3715.54 + 18,871.32). Similarly, all-cause outpatient costs decreased at
follow-up by $253.01 + 355.56 (follow-up: $9745.69 + 14,608.65; baseline: $9998.70 + 14,964.21). We observed
a substantial increase in all-cause and migraine-related medication costs from baseline (all-cause: $9807.05 =+
17,272.50; migraine-related: $3101.40 + 4878.35) to follow-up (all-cause: $17,782.76 + 19,975.71; migraine-related:
$10,080.43 + 6052.59). Furthermore, migraine-related inpatient costs increased by $406.47 + 723.88 (follow-up:
$1609.15 + 10,645.99; baseline: $1202.68 + 9922.11), and migraine-related outpatient costs increased marginally at
follow-up to $1679.46 + 3855.96 from $1676.31 + 3427.04; Figure 4.

Discussion

The 2019 AHS position statement identifies the value of combining acute and preventive migraine treatments for the
effective management of migraine and reducing economic burden associated with migraine attacks.” Given the limited
real-world evidence on treatment patterns, HCRU and medical costs associated with concomitant use of newer preventive
and acute migraine medications, this study may help clinicians with treatment decisions and inform payers on utilization
patterns of CGRP mAb and novel acute medications. In this study, we observed that a majority of people with migraine
in our study cohort first initiated a CGRP mAb followed by a novel acute migraine medication. Most received
a preventive agent that binds the CGRP ligand (galcanezumab or fremanezumab) and a novel acute agent that binds
the CGRP receptor (ubrogepant or rimegepant). Furthermore, at 12 months from initiation of a CGRP mAb, nearly half
remained adherent to their indexed CGRP mAb. These findings are in line with another real-world study where users
were most commonly prescribed a combination of preventive medications that bind the CGRP ligand and acute
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Figure 4 Direct costs at baseline and follow-up in the study cohort.

medications that bind to the CGRP receptor.'® Data from two small clinical studies and a real-world study have reported
favorable safety and tolerability for this combination.'®'® However, our study did not assess safety or tolerability of
concomitant CGRP mADb and novel acute migraine medications. There is a need to investigate the safety and efficacy of
these medication combinations from larger sample sizes of people with migraine.

There is limited real-world evidence on treatment patterns for CGRP mAb.'*?%*' Those studies have reported
adherence rates of 31% (PDC > 80%) and 42% (MPR > 80%) for erenumab at 6 months of follow-up, and 73% to
83% (PDC > 80%) and 78% to 84% (MPR > 80%) for monthly/quarterly fremanezumab at 6-month follow-up.*%*!
Among patients who discontinued their index CGRP mAb treatment, most patients switched to other non-CGRP mAb
preventive treatments and very few restarted their index CGRP mAbD treatment. These findings are comparable to other
real-world studies where discontinuation rates were reported to be 23%/16% for monthly/quarterly fremanezumab
users.”’ High adherence to index CGRP mAb in our study may also be the result of favorable treatment outcomes.
The difference in mean PDC and MPR scores could have been due to the difference in the methodologies used in their
calculation.

At the 12-month follow-up (versus baseline), our analyses found lower all-cause inpatient HCRU, inpatient and
outpatient costs, and higher outpatient HCRU and medication costs. We also observed higher migraine-related inpatient
HCRU and inpatient, outpatient, and medication costs. However, there was a reduction in migraine-related outpatient
HCRU. The higher all-cause outpatient visits, medication costs, and migraine-related direct costs could be due to
healthcare costs associated with comorbid conditions such as chronic migraine, anxiety, depression, sleep disorder and
hypertension in our cohort of people with migraine. Similar results were also reported in prior observational studies that
had higher healthcare costs in cohorts that had a high burden of comorbidities.”*** A 2017 study reported that the annual
migraine-related healthcare costs were almost twice as large for people with migraine who had >4 comorbid conditions
compared to those without any comorbid conditions.”® The AHS 2019 consensus statement recommends the concomitant
use of acute and preventive migraine medications;’ therefore, it will be important to understand the extent to which this
recommendation is being followed in the real world. Furthermore, given the gap in real-world evidence of concomitant
use of more recently approved acute and preventive migraine medications, more research is needed to understand what
type of patients use both types of medications concomitantly and how effective this combination is in management of
migraine. Clinical trials and real-world evidence are needed to fully understand the efficacy, safety and tolerability
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profile, and long-term effectiveness associated with concomitant use of acute and preventive migraine medications that
both target the CGRP pathway.

Strengths and Limitations

This study adds to the limited real-world data on treatment patterns, HCRU, and costs associated with the use of
concomitant novel migraine therapies. This study focuses on CGRP mAb and treatment patterns such as adherence and
persistence to CGRP mAb. This is a follow-up to another study where patients with migraine were characterized and in
the present study, we reported 12-month follow-up data on HCRU and costs. The use of data from a large claims-based
database that is nationally representative of the US commercially insured adult population with migraine is another
strength of this study. Despite the strengths of our study, a few limitations should be mentioned. Administrative claims
data are subject to data coding limitations and data entry errors leading to misclassification of diagnosis and prescription
codes. From a clinician’s perspective, data associated with safety or efficacy are not captured in claims data. Furthermore,
prescription fill data was used to assess treatment patterns and it was not possible to validate whether the medications
were actually used by those filling the prescriptions. The results of this study may not be generalizable to those in the US
who have a different type of insurance or lack insurance coverage. The results may not be comparable to the patients
outside the US. Lastly, we did not have data on when patients discontinued acute medications as we did not follow-up on

the use of acute medications, and this could be a limitation to our study’s findings.

Conclusions

In this real-world, observational cohort study, the combination of fremanezumab/galcanezumab and ubrogepant/rimege-
pant was most commonly used by people with migraine-initiating concomitant CGRP mAb and novel acute migraine
medications. At the 12-month follow-up, about half of those who initiated CGRP mAb continued to use their index
CGRP mAb. Among those who discontinued, a majority switched to other preventive therapies. There were cost savings
in terms of reduced all-cause inpatient and outpatient HCRU and costs as well as migraine-related outpatient HCRU,
potentially reflective of better migraine management and comorbid conditions. These results may help clinicians and
population-based decision makers in the selection of appropriate preventive and acute migraine medications for effective

migraine management.
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