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Background: Calcitonin gene-related peptide monoclonal antibodies (CGRP mAbs) are indicated for migraine prevention in the
United States. Limited data comparing real-world treatment patterns for CGRP mAbs are available.

Objective: To compare the treatment patterns among patients with migraine initiating galcanezumab, fremanezumab, and erenumab.
Methods: This retrospective study included adult patients with one or more claims for a self-injectable CGRP mAb (galcanezumab,
fremanezumab, or erenumab), with continuous enrollment in medical and pharmacy benefits for 12 months pre-index and 6 and 12 months
post-index using Merative™ MarketScan® Commercial and Medicare databases from May 2017 through March 2021. Propensity-score
matching was used to address confounding by observed covariates. Outcomes analyzed included proportion of days covered (PDC),
medication-possession ratio (MPR), persistence (<60-day gap), treatment discontinuation, and switch to a non-index drug. Descriptive X
and #-test analyses were conducted.

Results: At the 12-month follow-up, matched galcanezumab and fremanezumab cohorts each comprised 2674 patients and the
galcanezumab and erenumab cohorts 3503 each. The mean (SD) PDC and MPR were both 0.6 (0.3) across all cohorts. Based on PDC
>0.80 and MPR >0.80, a greater proportion of galcanezumab vs fremanezumab (46.2% vs 43.7%, p=0.053; 46.8% vs 44.3%, p=0.053)
and galcanezumab vs erenumab (46.2% vs 44%, p=0.156; 46.7% vs 44.5%, p=0.262), respectively, initiators were adherent. Compared
to galcanezumab, fremanezumab (248.0 days vs 236.5 days, p=0.001), and erenumab (247.8 days vs 241.7 days, p=0.061) initiators
had lower mean persistence. Galcanezumab initiators were less likely to discontinue treatment than fremanezumab (47.8% vs 51.7%,
p=0.005) and erenumab (47.7% vs 50.2%, p=0.040) initiators. Across cohorts, most switchers initiated onabotulinum toxin A as
subsequent treatment. Similar results were observed for 6-month follow-up cohorts.

Conclusion: Patients with migraine who initiated treatment with galcanezumab showed higher persistence and lower treatment

discontinuation rates than those initiating either fremanezumab or erenumab.

Plain Language Summary: What was known before? Calcitonin gene-related peptide monoclonal antibodies (CGRP mAbs) are
medicines developed for migraine prevention. CGRP mAbs bind to the CGRP ligand or receptor and limit pain associated with migraine
attacks. Currently, three self-injectable CGRP mAbs are approved for prevention: erenumab, fremanezumab, and galcanezumab. Use of
erenumab, fremanezumab, and galcanezumab can slow or stop migraine-related symptoms and reduce migraine-related disability.

What does this study add? This study describes how migraine medications are used in the US by patients with migraine who started
using galcanezumab, fremanezumab, or erenumab for migraine treatment. Over a period of 12 months, patients who started treatment
for migraine with galcanezumab were more likely to continue their treatment than those who started using either fremanezumab or
erenumab. At 12 months, fewer patients who started galcanezumab were likely to discontinue their treatment than patients who started
using either fremanezumab or erenumab. Among patients who discontinued and switched, most patients switched to Botox A, a non-
CGRP treatment. Among patients who switched to a different CGRP mAb, most patients in the fremanezumab and erenumab groups
switched to galcanezumab, while most patients in the galcanezumab group switched to erenumab.
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Interpretation: These findings suggest that patients remained on galcanezumab longer and were less likely to discontinue.

Keywords: CGRP mAD, erenumab, fremanezumab, galcanezumab, treatment patterns, migraine

Introduction
Migraine is a neurological disorder that negatively impacts health-related quality of life.' Each migraine attack can last
4-72 hours accompanied by photophobia, phonophobia, nausea, and/or vomiting.> Migraine is also a burdensome disease
that impacts patients’ social and family relationships, along with work and school activities.** In 2019, there were
1.1 billion (0.98-1.3) prevalent cases of migraine worldwide,” and overall prevalence in the US was 12% (18% of
women, and 6% of men).® Migraine is classified as either episodic (EM; <14 headache days per month) or chronic (CM;
>15 headache days per month for>3 months).” The use of new-generation migraine-specific drugs, the monoclonal
antibodies against the calcitonin gene-related peptide or its receptor (CGRP mAbs), have been proven to be safe and
effective in the prevention of EM and CM.”” The American Headache Society (AHS) position statement recommends
initiating CGRP mAbs in patients with low- (4—7 monthly headache days with at least moderate disability defined as
migraine disability assessment >11 and Headache Impact Test 6 >50) or high-frequency (8—14 monthly headache days)
EM or CM, and intolerance or inadequate response to at least two preventive migraine medications (for CM, intolerance
and inadequate response is to a minimum of two quarterly injections of onabotulinum toxin A).'°

Clinical data from the three self-injectable CGRP mAbs (galcanezumab, fremanezumab, and erenumab) have not only
shown reduction in migraine symptoms’ ® but also disease burden and related disability.''"'* Following their regulatory
approval, real-world evidence for these CGRP mAbs has demonstrated similar effectiveness, and data from the
randomized clinical trials have shown fewer risks of adverse events compared with traditional oral medications.'*'?
However, real-world evidence comparing treatment patterns of galcanezumab, fremanezumab, and erenumab is limited.

Little is currently known about how the three self-injectable CGRP mAbs differ in real-world settings. To the best of
our knowledge, there have been no published reports directly comparing real-world outcomes of galcanezumab vs
fremanezumab or erenumab among US patients. The current study aimed to describe patient demographics and clinical
characteristics and assess treatment patterns (including adherence, persistence, discontinuation, and switching) of
migraine medication prescription use among US patients with migraine who initiated galcanezumab, fremanezumab,
or erenumab. Results of this study may help in understanding the current population using these treatments, and the
associated treatment patterns may help providers and their patients make informed decisions on the choice of therapy.

Methods

Study Design and Data Source

This US retrospective, observational study compared treatment patterns between the self-injectable CGRP mAbs:
galcanezumab vs fremanezumab and galcanezumab vs erenumab. The study was conducted using administrative claims
data from the Merative™ MarketScan® Commercial and Medicare Databases from May 1, 2017 through March 31,
2021 (study period). The index date was defined as the date of a patient’s first prescription fill for a self-injectable CGRP
mAb between May 1, 2018 and September 30, 2020 (index period).

The MarketScan Commercial Claims and Encounters database contains inpatient, outpatient, and outpatient pharmacy
claims from recipients of employer-sponsored health care. This also includes a variety of fee-for-service and managed-
care health plans, including exclusive provider organizations, PPOs, POS plans, indemnity plans, and HMOs. The
MarketScan Medicare database contains health-care experience (both medical and pharmaceutical) of retirees with
Medicare supplemental insurance paid for by employers. Both the Medicare-covered portion of payment (represented
as coordination of benefits amount, or COB) and the employer-paid portion are included in this database. Both databases
provide detailed cost, use, and outcome data for health-care services performed in both inpatient and outpatient settings.
All records from the Merative MarketScan Commercial and Medicare databases are deidentified and fully compliant with
US patient confidentiality requirements, including the Health Insurance Portability and Accountability Act of 1996. Since
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the study used only deidentified patient records, neither institutional review board approval nor patient informed consent
to conduct this study was required.

Patient Population

Adult patients (>18 years) with one or more claims for galcanezumab, fremanezumab, or erenumab between May 1, 2018
and September 30, 2020 were included. Included patients were assigned to one of three cohorts based on the CGRP mAb
initiated on the index date: galcanezumab, fremanezumab, or erenumab. Patients were required to have >12 months of
continuous enrollment in medical and pharmacy benefits prior to the index date (baseline), and patients with continuous
enrollment 12 of months post-index (12-month follow-up) were identified (Figure 1). Similarly, patients with continuous
enrollment of 6 months post-index (6-month follow-up) were also identified (Supplementary Figure 1).

Selected patients were required to have one or more nondiagnostic claims in accordance with the International
Classification of Diseases, 10th revision — clinical modification (ICD-10-CM) diagnosis of migraine (ICD-10-CM G43.
xx) criteria during the study period. Patients with one or more claims with an ICD-10-CM diagnosis for cluster headache
(ICD-10-CM G44.0x) or pharmacy claim for a medication dose associated with cluster headache during the study period
were excluded, as were patients with claims for CGRP mAbs in the baseline period or claims for more than one CGRP
mAD on the index date.

Study Outcomes

Baseline Demographics and Clinical Characteristics

Demographic characteristics were recorded on the index date and included age, sex, geographic region, insurance plan
type, payer, and index year (2018, 2019, 2020). Clinical characteristics were measured during the pre-index period and
included the Deyo Charlson Comorbidity Index (DCCI), comorbid medical conditions, and preventive and acute
migraine medications.

Patients >1 outpatient claim for CGRP-mAb between May 1, 2018, and September 30, 2021; index date = first CGRP prescription claim
N=77,550

No outpatient medical or pharmacy claims for a different CGRP mAb on the index date;
N=77,543

>12 months of continuous enrollment with medical and pharmacy benefits prior to the index date (pre-index/baseline period);
N=52,231

> 18 years of age at the start of the pre-index period;
N=51,287

No CGRP mAb claims in the pre-index period;
N = 51,245

At least 12 months of continuous database enrollment following the index date (12-month post-index period);
N =27,681

Diagnosis of migraine (ICD-10-CM G43.xx) in the pre-index period or 12-month post-index period
N =26,804

No diagnosis of cluster headache in the pre-index period or 12-month post-index period
N =126,199

No CGRP mAb dose associated with cluster headache (galcanezumab 300mg) in the pre-index
period or 12-month post-index period; N = 26,176

Galcanezumab* Fremanezumab Erenumab
N=9,121 N=5,003 N=12,052

Figure | Patient disposition for the 12-month follow-up cohort. *Reference cohort.
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Preventive and Acute Migraine Medications

Baseline and follow-up preventive and acute medications for migraine based on the 2021 AHS consensus statement were
reported.'® Preventive and acute medications for migraine included medications with established efficacy or probable
efficacy (Supplementary Table 1). Medications with one or more outpatient prescription claims or one or more medical

claims with a procedure code for the administered medication were identified. Patients with claims for specific drug
categories and number of unique preventive and acute treatments for migraine per patient in each cohort during baseline
and follow-up periods were analyzed.

Treatment-utilization patterns meeting the following thresholds were defined as acute medication overuse.'”'®

e Opioid use for 8+ days/month

Barbiturate use for 5+ days/month
e Triptan use for 8+ days/month, or

Any combination of ergotamine, triptans, analgesics, and/or opioids on 10+ days/month without overuse of a single class.

Medication overuse was calculated as the total days’ supply for each class medication class over the full follow-up-
period.

Index Medication Adherence, Persistence, Discontinuation, and Switching
Treatment patterns for galcanezumab, fremanezumab, and erenumab were measured during the follow-up period.
Treatment adherence was measured using the proportion of days covered (PDC) and medication-possession ratio (MPR).

e PDC was calculated as days covered or number of days exposed to index drug in the follow-up period divided by
the duration of the follow-up period, regardless of discontinuation.

e MPR was capped at 100% and calculated as the ratio of sum of days’ supply from all prescriptions during the
follow-up period divided by total number of days in the follow-up period.

e PDC and MPR >80% were considered treatment-adherent.

Treatment persistence was defined as number of days of continuous therapy from the index date until the end of follow-
up, allowing for a maximum fixed gap between fills of 60 days. Discontinuation of index medication was defined as
failure to refill the index medication within 60 days after the depletion of supply from previous fills. Switching was
defined as initiation of any preventive migraine drug other than the index preventive drug following discontinuation of
the index drug.

Statistical Analyses

Propensity-Score Matching

Propensity score matching was used to adjust for differences in baseline demographic and clinical characteristics that
might have confounded the association between exposure and outcomes.'” Differences were assessed using
a standardized difference. A standardized difference >10% in absolute value was considered for potential imbalances.
Galcanezumab served as the reference treatment group, with match ratios of 2:1 and 1:1 to the fremanezumab and
erenumab treatment groups, respectively. The propensity scores were estimated using a logistic regression model with the
covariates of age, region, index quarter, index year, use of onabotulinum toxin A in the baseline period, evidence of any
acute medication overuse in the baseline period, number of acute migraine medication classes in the baseline period, and
number of preventive migraine medication classes in the baseline period.

Significance Level, Hypothesis Testing, and Multiplicity Adjustment
Statistical analyses were planned with an a priori significance level set at «=0.05. Descriptive analyses were performed
pre- and post-matching and are reported as means, SD, frequencies, and percentages. Differences between CGRP mAb
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cohorts were assessed using X* tests for categorical variables and r-tests or nonparametric Wilcoxon rank-sum tests (in
cases where normality assumptions were not met) for continuous variables.

Index treatment persistence during the follow-up period was depicted using Kaplan—Meier curves, and differences
between groups were assessed using a log-rank test. Patients who did not discontinue the index drug were censored at the
end of follow-up. Statistical analyses were performed using WPS Analytics 4.1 (World Programming) and R (R Core
Team [2020]).

Results

Baseline Demographics and Clinical Characteristics

Pre-matching Results

At the 12-month follow-up, a total of 26,176 patients were identified and grouped into three cohorts based on the index
CGRP mAb: galcanezumab cohort (n=9121), fremanezumab cohort (n=5003), and erenumab cohort (n=12,052). Before
propensity-score matching, all three cohorts predominantly consisted of female patients (range 86.3—87.7%), with similar
clinical characteristics (Table 1 and Table 2). Patients on fremanezumab (44.4 years, standardized difference 5.07) and
erenumab (44.7 years, standardized difference 8.28) were slightly older than those on galcanezumab (43.8 years; Table 1
and Table 2). Across all cohorts, triptans (range 67%—69.2%), nonopioid analgesics (range 62.6%—63.9%), and opioids
(range 46.1%—48.5%) were the most commonly prescribed acute medication classes. The most commonly prescribed

preventive medications were antiepileptic drugs (range 39.29%—9.9%) and antidepressants (range 23.7%—24.4%).

Table | Patient demographics and baseline clinical characteristics: galcanezumab versus fremanezumab

Pre-matching Post-matching
Galcanezumab | Fremanezumab Standardized Galcanezumab | Fremanezumab Standardized
difference® difference
n=9121 n=5003 n=2674 n=2674
Demographic characteristics®
Age, years (mean * SD) 43.8£11.3 44.4%11.1 5.07 44.3£9.7 44.2%11.1 0.93
Female (n, %) 8003, 87.7% 4389, 87.7% 0.05 2317, 86.7% 2317, 86.7% 0.00
Geographic region (n, %)
Northeast 838, 9.2% 539, 10.8% 5.29 260, 9.7% 271, 10.1% 1.44
North Central 2094, 23% 807, 16.1% 17.28 583, 21.8% 456, 17.1% 12.03
South 5189, 56.9% 3026, 60.5% 7.30 1531, 57.2% 1638, 61.3% 8.19
West 991, 10.9% 628, 12.6% 5.25 296, 11.1% 307, 11.5% 1.30
Unknown 9,0.1% 3,0.1% 1.38 5,0.2% 2,0.1% 3.10
Insurance plan (n, %)
Comprehensive/indemnity 295, 3.2% 167, 3.3% 0.58 100, 3.7% 95, 3.6% |
EPO/PPO 4571, 50.1% 2683, 53.6% 7.03 1289, 48.2% 1456, 54.5% 12.52
POS/POS with capitation 429, 4.7% 228, 4.6% 0.70 110, 4.1% 112, 4.2% 0.47
HMO 1252, 13.7% 593, 11.9% 5.6l 389, 14.6% 318, 11.9% 7.85
CDHP/HDHP 2473, 27.1% 1282, 25.6% 3.38 758, 28.3% 670, 25.1% 7.40
Other/unknown 101, 1.1% 50, 1% 1.06 29, 1.1% 23, 0.9% 229
(Continued)
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Table | (Continued).
Pre-matching Post-matching
Galcanezumab | Fremanezumab Standardized Galcanezumab | Fremanezumab Standardized
n=9121 n=5003 difference” n=2674 n=2674 difference
Index year (n, %)
2018 445, 4.9% 643, 12.9% 28.33 263, 9.8% 257, 9.6% 0.69
2019 5342, 58.6% 3008, 60.1% 3.17 1596, 59.7% 1542, 57.7% 4.10
2020 3334, 36.6% 1352, 27% 20.57 816, 30.5% 875, 32.7% 4.79
2021 0 0 0 0 0 N/A
Clinical characteristics
Deyo-Charlson Comorbidity 0.6x1.1 0.6x1.2 3.39 0.6+0.9 0.6x1.2 2.77
Index (mean % SD)
Clinical conditions (n, %)
Anxiety 3149, 34.5% 1749, 35% 091 875, 32.7% 948, 35.5% 5.80
Depression 2592, 28.4% 1404, 28.1% 0.79 749, 28% 768, 28.7% 1.62
Hypertension 2290, 25.1% 1304, 26.1% 2.19 686, 25.6% 719, 26.9% 2.85
Sleep disorders 2682, 29.4% 1529, 30.6% 2.53 798, 29.8% 777, 29.1% 1.68
Sinusitis 2518, 27.6% 1439, 28.8% 2.57 748, 28% 784, 29.3% 3.02
Gastroesophageal reflux disease 1888, 20.7% 1057, 21.1% 1.05 559, 20.9% 560, 20.9% 0.14

Notes: *Demographic characteristics were measured on the index date; ®standardized differences were multiplied by 100, so differences >10 indicate imbalances between
cohorts; “clinical characteristics were measured during the 12-month pre-index period.
Abbreviations: CDHP, consumer-driven health plan; EPO, exclusive provider organization; HDHP, high-deductible health plan; HMO, health-maintenance organization; N/
A, not applicable; POS, point of service; PPO, preferred provider organization.

Table 2 Patient demographics and baseline clinical characteristics: galcanezumab versus erenumab

Pre-matching Post-matching
Galcanezumab Erenumab Standardized Galcanezumab Erenumab Standardized
n=9121 n=12,052 difference” n=3503 n=3503 difference
Demographic characteristics®

Age, years (mean * SD) 43.8x11.3 447112 8.28 44.1x11.1 44.211.2 0.69
Female (n, %) 8003, 87.7% 10,404, 86.3% 422 3003, 85.7% 3003, 85.7% 0
Geographic region (n, %)

Northeast 838, 9.2% 1327, 11% 6.05 336, 9.6% 333, 9.5% 0.29

North Central 2094, 23% 2837, 23.5% 1.38 790, 22.6% 636, 18.2% 10.94

South 5189, 56.9% 6356, 52.7% 835 1983, 56.6% 2151, 61.4% 9.76

West 991, 10.9% 1516, 12.6% 5.33 388, 11.1% 376, 10.7% 1.10
Unknown 9,0.1% 16, 0.1% | 6,0.2% 7,02% 0.66

(Continued)
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Table 2 (Continued).

Pre-matching Post-matching
Galcanezumab Erenumab Standardized Galcanezumab Erenumab Standardized
n=9121 n=12,052 difference” n=3503 n=3503 difference

Insurance plan (n, %)

Comprehensive/indemnity 295, 3.2% 335, 2.8% 2.66 132, 3.8% 72, 2.1% 10.20
EPO/PPO 4571, 50.1% 6541, 54.3% 833 1684, 48.1% 1914, 54.6% 13.16
POS/POS with capitation 429, 4.7% 664, 5.5% 3.66 152, 4.3% 185, 5.3% 4.40
HMO 1252, 13.7% 1521, 12.6% 3.27 507, 14.5% 440, 12.6% 5.60
CDHP/HDHP 2473, 27.1% 2828, 23.5% 8.40 993, 28.4% 860, 24.6% 8.62
Other/unknown 101, 1.1% 163, 1.4% 222 35, 1% 32, 0.9% 0.88
Index year (n, %)

2018 445, 4.9% 3528, 29.3% 68.53 329, 9.4% 461, 13.2% 11.93
2019 5342, 58.6% 4531, 37.6% 42.93 2042, 58.3% 1818, 51.9% 12.88
2020 3334, 36.6% 3993, 33.1% 7.19 1132, 32.3% 1224, 34.9% 5.56
2021 0 0 0 0 0 N/A

Clinical characteristics

Deyo-Charlson Comorbidity 0.6%1.1 0.6£1.1 2.75 0.6x1.1 0.6%1.1 3.30

Index (mean £ SD)

Clinical conditions (n, %)

Anxiety 3149, 34.5% 4053, 33.6% 1.89 1165, 33.3% 1156, 33% 0.55
Depression 2592, 28.4% 3359, 27.9% 1.22 987, 28.2% 971, 27.7% 1.02
Hypertension 2290, 25.1% 3088, 25.6% 1.18 905, 25.8% 913, 26.1% 0.52
Sleep disorders 2682, 29.4% 3564, 29.6% 0.37 1041, 29.7% 1014, 29% 1.69
Sinusitis 2518, 27.6% 3149, 26.1% 3.34 973, 27.8% 914, 26.1% 3.80
Gastroesophageal reflux disease 1888, 20.7% 2403, 19.9% 1.89 720, 20.6% 716, 20.4% 0.28

Notes: *Demographic characteristics were measured on the index date; bstandardized differences were multiplied by 100, so differences >10 indicate imbalances between
cohorts; “clinical characteristics were measured during the 12-month pre-index period.

Abbreviations: CDHP, consumer-driven health plan; EPO, Exclusive provider organization; HDHP, high-deductible health plan; HMO, health-maintenance organization; N/
A, not applicable; POS, point of service; PPO, preferred provider organization.

Post-matching Results

After 2:1 and 1:1 propensity-score matching, respectively, the galcanezumab and fremanezumab matched cohorts each
included 2674 patients, and the galcanezumab and erenumab cohorts included 3503 patients (Figure 1). In these matched
cohorts, the majority were female (range 85.7-86.7%) with a mean age of 44 years (Table 1 and Table 2). Most patients
resided in the South (range 56.6—61.4%) or North Central (range 17.1-22.6%) region of the US. Most patients (range
51.9%-59.7%) initiated their index CGRP mAb in 2019. The top-three comorbid conditions observed were anxiety
(range 32.7%—35.5%), sleep disorders (range 29.1%—-29.8%), and depression (range 27.7%—28.7%). Overall, the matched
cohorts were well balanced.
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Baseline and Follow-Up Preventive and Acute Medications Used for Migraine in the

Matched Population

Baseline Results: Galcanezumab vs Fremanezumab

During the baseline period, patients initiating galcanezumab or fremanezumab received a mean of 1.1 unique preventive
drug classes for migraine. Antiepileptic drugs and antidepressants were the most prescribed preventive drug classes in the
galcanezumab (40.9% and 23.8%) and fremanezumab (39.9% and 23.7%) cohorts. Specifically, topiramate and amitripty-
line were the most prescribed agents in these drug classes for the galcanezumab (38.3% and 15.9%) and fremanezumab
(37% and 14.9%) cohorts (data not shown). A significantly greater proportion of galcanezumab vs fremanezumab
initiators received onabotulinum toxin A (17.1% vs 14.9%, p=0.031). Patients in both cohorts received mean 2.2 unique
acute drug classes for migraine, and similar proportions of galcanezumab vs fremanezumab patients received the
following acute medications: triptans (68.1% vs 66.6%), opioids (46.4% vs 48.6%), antiemetics (32.8% vs 33.1%),
and NSAIDs with established efficacy (53.4% vs 51.5%) (Table 3). Acute medication overuse was observed in a similar
proportion of patients initiating galcanezumab vs fremanezumab (56% vs 58%, Table 4). Overuse was primarily
attributed to possession of a combination of triptans, analgesics, ergotamines, and/or opioids. A significantly lower
proportion of galcanezumab vs fremanezumab initiators had combination overuse (47% vs 49.9%, p=0.035).
Additionally, a significantly lower proportion of galcanezumab vs fremanezumab initiators were observed to have opioid
overuse (9.9% vs 12.5%, p=0.002; Table 4).

12-Month Follow-Up Results: Galcanezumab vs Fremanezumab

During the 12-month follow-up period, patients initiating galcanezumab or fremanezumab received a mean of 0.9 unique
preventive drug classes for migraine. A decrease in the proportion of patients receiving antiepileptic drugs and
antidepressants was observed for both the galcanezumab (27% and 18.8%) and fremanezumab (26.5% and 19.2%)
cohorts (Table 3), with a similar trend observed specifically for topiramate and amitriptyline use (data not shown).
Similar proportions of galcanezumab vs fremanezumab patients added a nonindex preventive medication to their
treatment regimen: most patients were prescribed onabotulinum toxin A (6% vs 5%), followed by antidepressants
(4.5% vs 4.6%) and B-blockers (3.8% vs 4.2%, Table 4).

Minimal reductions in mean number of unique acute drug classes for migraine were observed for galcanezumab vs
fremanezumab initiators (both 2). Reductions in the proportion of galcanezumab vs fremanezumab patients receiving the
following acute medications were observed: triptans (58.7% vs 57.4%), opioids (43.4% vs 46.5%, p=0.022), antiemetics
(27% vs 27.1%), and NSAIDs with established efficacy (45.2% vs 46.5%, Table 3). Similar proportions of galcanezumab
vs fremanezumab patients added a nonindex acute medication to their treatment regimen: most patients were prescribed
opioids (13.6% vs 13.4%), NSAIDs (12.7% and 14%) and antiemetics (10.3% vs 9.8%). Significantly fewer galcane-
zumab vs fremanezumab initiators added on gepants for acute use (8.7% vs 10.7%, p=0.013; Table 5). A reduction in
acute medication overuse was observed in the proportion of patients initiating galcanezumab vs fremanezumab (51.9% vs
52.9%). Overuse was still primarily attributed to a combination of triptans, analgesics, ergotamines, and/or opioids
(43.1% vs 45.6%). A significantly lower proportion of galcanezumab vs fremanezumab initiators were observed to have
opioid overuse (9.7% vs 11.7%, p=0.017; Table 4).

Baseline Results: Galcanezumab vs Erenumab

During the baseline period, patients initiating galcanezumab or erenumab received a mean of 1.1 unique preventive drug
classes for migraine. Antiepileptic drugs and antidepressants were the most prescribed preventive drug classes in the
galcanezumab (40.7% and 24.2%) and erenumab (40.4% and 23.9%) cohorts (Table 3). Specifically, topiramate and
amitriptyline were the most prescribed agents in these drug classes for galcanezumab (37.9% and 16.3%) and erenumab
(37.3% and 14.7%) cohorts (data not shown). A significantly greater proportion of galcanezumab vs erenumab initiators
received onabotulinum toxin A (17.1% vs 13.1%, p<0.001). Patients in both cohorts received a mean of 2.2 unique acute
drug classes for migraine, and similar proportions of galcanezumab vs erenumab patients received the following acute
medications: triptans (68.1% vs 67.7%), opioids (46.4% vs 47.2%), antiemetics (32.8% vs 32%), and NSAIDs with
established efficacy (53.2% vs 51.9%, Table 3). Acute medication overuse was observed in a similar proportion of
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Table 3 Medications used during |2-month baseline and follow-up period

12-month baseline 12-month follow-up
I b Fr b Fr b vs I b Er b Er b vs I Fr Fr b vs I Er b Er b vs
n=2674 n=2674 galcanezumab, n=3503 n=3503 galcanezumab, n=2674 n=2674 galcanezumab, n=3503 n=3503 galcanezumab,
p-value p-value p-value p-value
Any acute migraine treatment (n, %)
Established efficacy
Triptans 1822, 68.1% 1782, 66.6% 0.243 2385, 68.1% 2372, 67.7% 0.739 1570, 58.7% 1536, 57.4% 0.346 2053, 58.6% 2082, 59.4% 0.481
Ergotamine derivatives 5,02% 11, 0.4% 0.098 6, 0.2% 12,0.3% 0.157 4,02% 3,0.1% | 7,02% 11,0.3% 0.345
Gepants® 31, 11% 38, 1.4% 0.362 46, 1.3% 27, 0.8% 0.025 253, 9.5% 315, 11.8% 0.006 340, 9.7% 332,9.5% 0.746
Lasmiditan 2,0.1% | | 3,01% | 0.625 17, 0.6% 15, 0.6% 0.723 23,07% 15, 0.4 0.193
Nonopioid analgesics 1715, 64.1% 1662, 62.2% 0.133 2244, 64.1% 2210, 63.1% 0.399 1488, 55.7% 1536, 57.4% 0.185 1954, 55.8% 1995, 57% 0.323
and combinations®
NSAIDs 1427, 53.4% 1377, 51.5% 0.171 1862, 53.2% 1817, 51.9% 0282 1208, 45.2% 1242, 46.5% 0344 1583, 45.2% 1625, 46.4% 0314
Isometheptene-containing 17, 0.6% 6,0.2% 0.027 22, 0.6% 14, 0.4% 0.181 I I — I 3,01% 0.625
compounds
Barbiturates (butalbital- 508, 19% 489, 18.3% 0.505 663, 18.9% 639, 18.2% 0.461 361, 13.5% 357, 13.4% 0.888 475, 13.6% 500, 14.3% 0.388
containing cvmbinunons)#'
*
Opioids™" 1241, 46.4% 1300, 48.6% 0.103 1624, 46.4% 1652, 47.2% 0.503 1159, 43.3% 1242, 46.5% 0.022 1523, 43.5% 1584, 45.2% 0.142
Probably effective
Other forms of 59,22% 50, 1.9% 0410 76,22% 68, 1.9% 0.501 55, 2% 43, 1.6% 0.240 68, 1.9% 73,2.1% 0.671
dihydroergotamine
Antiemetics 877, 32.8% 886, 33.1% 0.793 1149, 32.8% 1120, 32% 0.459 723,27% 724,27.1% 0.975 948, 27.1% 967, 27.6% 0.6l1
Magnesium, IV 56, 2.1% 57,2.1% 0.886 77,22% 75, 2.1% 0.870 54,2% 43, 1.6% 0.260 70, 2% 75, 21% 0.675
Any pr ive migraine tre (n, %)
Established efficacy
Candesartan 19, 0.7% 13, 0.5% 0.326 26, 0.7% 29, 0.8% 0.685 22,0.8% 8,0.3% 0013 28, 0.8% 38, 11% 0216
Onabotulinumtoxin A 457, 17.1% 399, 14.9% 0.031 598, 17.1% 458, 13.1% <0.001 440, 16.4% 386, 14.4% 0.043 571, 16.3% 459, 13.1% 0
Antiepileptic drugs 1094, 40.9% 1066, 39.9% 0.435 1426, 40.7% 1415, 40.4% 0.789 723,27% 708, 26.5% 0.654 938, 26.8% 901, 25.7% 0315
pB-blockers 577, 21.6% 589, 22% 0.691 767, 21.9% 781,22.3% 0.687 466, 17.4% 503, 18.8% 0.183 621, 17.7% 624, 17.8% 0.925
(Continued)
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Table 3 (Continued).

12-month baseline 12-month follow-up
I b Fr b Fr b vs I b Er Er b vs Gal b Fr b Fr b vs Gal b Er Er vs
n=2674 n=2674 galcanezumab, n=3503 n=3503 galcanezumab, n=2674 n=2674 galcanezumab, n=3503 n=3503 galcanezumab,
p-value p-value p-value p-value
Probably effective
Antidepressants 635, 23.8% 634, 23.7% 0.974 847, 24.2% 836, 23.9% 0.758 504, 18.8% 512, 19.2% 0.767 666, 19% 675, 19.3% 0.785
Memantine 18, 0.7% 31, 1.2% 0.062 23, 0.7% 33,0.9% 0.180 25,09% 37, 1.4% 0.109 32, 0.9% 27, 0.8% 0513
Lisinopril 144, 5.4% 134, 5% 0.558 184, 5.3% 176, 5% 0.665 157, 5.9% 150, 5.6% 0.702 205, 5.9% 202, 5.8% 0.878
pB-blockers 99, 3.7% 98, 3.7% 0.971 130, 3.7% 130, 3.7% | 84,3.1% 87,3.3% 0816 107, 3.1% 102, 2.9% 0.725

Notes: The following medications were included within each drug class. Gepants — ubrogepant, rimegepant; NSAIDs — aspirin, celecoxib oral solution, diclofenac, ibuprofen, naproxen, flurbiprofen, ketoprofen, ketorolac, IV and IM;
antiemetics —droperidol, chlorpromazine, metoclopramide, prochlorperazine, promethazine; antiepileptic drugs — divalproex sodium, sodium valproate, topiramate; 3-blockers — metoprolol, propranolol, timolol (established efficacy),
atenolol, nadolol (probably effective); antidepressants — amitriptyline, venlafaxine. *Atogepant use was also examined, but no claims were found for any of the study participants. Atogepant was FDA-approved on September 28, 2021, 2
days before the end of the present study period. °In addition to NSAIDS, isometheptene-containing compounds, and barbiturates, this category also contained other nonopioid analgesics: acetaminophen, phenylbutazone, bromfenac
sodium, salicylates, meloxicam, clonidine, diflunisal, etodolac, fenoprofen, indomethacin, meclofenamate, mefenamic acid, nabumetone, nepafenac, oxaprozin, oxyphenbutazone, piroxicam, rofecoxib, sulindac, suprofen, tolmentin,
valdecoxib, and ziconotide acetate. cBuprencvrphine, butorphanol, codeine, dezocine, fentanyl, hydrocodone, hydromorphone, levomethadyl, levorphanol, meperidine, methadone, morphine, nalbuphine, oxycodone, oxymorphone,
pentazocine, propoxyphene, tapentadol, tramadol, and combinations. *Bigal ME and Lipton RB. Neurology. 2008;71(22):1821-1828.'7 *Silberstein S et al. Cephalalgia. 2005. 25(6):460-465.'® "AHS Consensus Statement. Headache. 2018.
doi: 10.1111/head.13456."°
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Table 4 Acute medication overuse during |12-month baseline and follow-up period

12-month baseline

12-month follow-up

I Frem b vs I Er b Er vs I Fr b vs Gal Er b Erenumab vs
n=2674 n=2674 galcanezumab, n=3503 n=3503 galcanezumab, n=2674 n=2674 galcanezumab, n=3503 n=3503 galcanezumab,
p-value p-value p-value p-value

Any overuse (opioids, 1498, 56% 1552, 58% 0.132 1975, 56.4% 2017, 57.6% 0311 1389, 51.9% 1415, 52.9% 0477 1817, 51.9% 1957, 55.9% 0.001
triptans, barbiturates, or
combination)
Opioids (>8 days’ possession 264, 9.9% 335, 12.5% 0.002 344, 9.8% 417, 11.9% 0.005 260, 9.7% 314, 11.7% 0.017 338,9.7% 399, 11.4% 0018
per month)
Triptans (25 days’ possession 1136, 42.5% 1153, 43.1% 0.629 1496, 42.7% 1551, 44.3% 0.185 1014, 37.9% 1004, 37.6% 0.789 1331, 38% 1462, 41.7% 0.001
per month)
Barbiturates (>8 days’ 97, 3.6% 99, 3.7% 0.884 129, 3.7% 140, 4% 0.494 95, 3.5% 86, 3.2% 0.520 128, 3.7% 151, 4.3% 0.160
possession per month)
Combination overuse* 1256, 47% 1333, 49.9% 0.035 1654, 47.2% 1723, 49.2% 0.099 1153, 43.1% 1218, 45.6% 0.071 1510, 43.1% 1671, 47.7% <0.001

Notes: *Defined as possession of any combination of triptans,

analgesics, ergotamines, and/or opioids within a 10-day period during follow-up.
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Table 5 Nonindexed medications newly initiated during 12-month follow-up period

Galcanezumab, Fremanezumab, Fremanezumab vs Galcanezumab, Erenumab, Erenumab vs
n=2674 n=2674 galcanezumab, n=3503 n=3503 galcanezumab,
p-value p-value

Any acute migraine treatment newly initiated during follow-up (n, %)

Established efficacy

Triptans 148, 5.5% 153, 5.7% 0.744 196, 5.6% 185, 5.3% 0.562
Ergotamine derivatives 4,0.2% | 0.375 7,0.2% 5, 0.1% 0.563
Gepants® 233 8.7% 287, 10.7% 0.013 311, 89% 312, 89% 0.967
Lasmiditan 15, 0.6% 14, 0.5% 0.852 20, 0.6% 14, 0.4% 0.302
Nonopioid analgesics and 296, 11.1% 329, 12.3% 0.154 390, I1.1% 398, 11.4% 0.762

combinations®

NSAIDs 341, 12.7% 375, 14% 0.166 450, 12.9% 455, 13% 0.859
Isometheptene-containing 0 | | 0 0 |
compounds

Barbiturates (butalbital- 82, 3.1% 85, 3.2% 0814 108, 3.1% 120, 3.4% 0419

containing combinations)™*

Opioids®" 363, 13.6% 358, 13.4% 0.841 484, 13.8% 506, 14.4% 0.451

Probably effective

Other forms of 30, 1.1% 27, 1% 0.738 37, 1.1% 41, 1.2% 0.649

dihydroergotamine

Antiemetics 275, 10.3% 263, 9.8% 0.585 363, 10.4% 369, 10.5% 0.815

Magnesium, IV 39, 1.5% 36, 1.4% 0.727 50, 1.4% 59, 1.7% 0.385

Any preventive migraine treatment newly initiated during follow-up (n, %)

Established efficacy

Candesartan 8, 0.3% 4,0.2% 0.302 10, 0.3% 14, 0.4% 0.413
Onabotulinum toxin A 160, 6% 134, 5% 0.126 202, 5.8% 189, 5.4% 0.499
Antiepileptic drugs 96, 3.6% 89, 3.3% 0.600 127, 3.6% 117, 3.3% 0.515
B-blockers 101, 3.8% 113, 4.2% 0.402 132, 3.8% 125, 3.6% 0.656

Probably effective

Antidepressants 119, 4.5% 122, 4.6% 0.843 152, 4.3% 155, 4.4% 0.861
Memantine 15, 0.6% 19, 0.7% 0.491 20, 0.6% 11, 0.3% 0.105
Lisinopril 46, 1.7% 37, 1.4% 0.319 63, 1.8% 54, 1.5% 0.401
B-blockers 13, 0.5% 22, 0.8% 0.105 17, 0.5% 11, 0.3% 0.256

Notes: The following medications were included within each drug class. Gepants — ubrogepant, rimegepant; NSAIDs — aspirin, celecoxib oral solution, diclofenac,
ibuprofen, naproxen, flurbiprofen, ketoprofen, ketorolac, IV and IM; antiemetics — droperidol, chlorpromazine, metoclopramide, prochlorperazine, promethazine;
antiepileptic drugs — divalproex sodium, sodium valproate, topiramate; B-blockers — metoprolol, propranolol, timolol (established efficacy); antidepressants — amitripty-
line, venlafaxine; B-blockers: atenolol, nadolol (probably effective). *Atogepant use was also examined, but no claims were found for any of the study participants. Atogepant
was FDA-approved on September 28, 2021, 2 days before the end of the present study period. °In addition to NSAIDS, isometheptene-containing compounds, and
barbiturates, this category also contained other nonopioid analgesics: acetaminophen, phenylbutazone, bromfenac sodium, salicylates, meloxicam, clonidine, diflunisal,
etodolac, fenoprofen, indomethacin, meclofenamate, mefenamic acid, nabumetone, nepafenac, oxaprozin, oxyphenbutazone, piroxicam, rofecoxib, sulindac, suprofen,
tolmentin, valdecoxib, and ziconotide acetate. “Buprenorphine, butorphanol, codeine, dezocine, fentanyl, hydrocodone, hydromorphone, levomethadyl, levorphanol,
meperidine, methadone, morphine, nalbuphine, oxycodone, oxymorphone, pentazocine, propoxyphene, tapentadol, tramadol, and combinations. #Bigal, ME and Lipton
RB. Neurology. 2008;71(22):1821-1828.'7 *Silberstein S et al. Cephalalgia. 2005;25(6):460—465.'® "AHS Consensus Statement. Headache. 2019. doi: 10.1111/head.13456.'°
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patients initiating galcanezumab vs erenumab (56.4% vs 57.6%). Overuse was primarily attributed to a combination of
triptans, analgesics, ergotamines, and/or opioids (47.2% vs 49.2%, p=0.099). A significantly lower proportion of
galcanezumab vs erenumab initiators were observed to have opioid overuse (9.8% vs 11.9%, p=0.005).

I2-Month Follow-Up Results: Galcanezumab vs Erenumab

During the 12-month follow-up period, patients initiating galcanezumab and erenumab received a mean of 0.9 unique
preventive drug classes for migraine. A decrease in the proportion of patients receiving antiepileptic drugs and
antidepressants was observed for both the galcanezumab (26.8% and 19%) and erenumab (25.7% and 19.3%) cohorts
(Table 3), with a similar trend observed specifically for topiramate and amitriptyline use (data not shown). Similar
proportions of galcanezumab vs erenumab patients added a nonindex preventive medication to their treatment regimen:
most patients were prescribed onabotulinum toxin A (5.8% vs 5.4%), followed by antidepressants (4.3% vs 4.4%) and f-
blockers (3.8 vs 3.6, Table 5). Minimal reductions in mean number of unique acute drug classes for migraine were
observed for galcanezumab vs erenumab initiators (both 2). Reductions in the proportion of galcanezumab vs erenumab
patients receiving the following acute medications were observed: triptans (58.6% vs 59.4%), opioids (43.5% vs 45.2%),
antiemetics (27.1% vs 27.6%), and NSAIDs with established efficacy (45.2% vs 46.4%, Table 3). Similar proportions of
galcanezumab vs erenumab patients added a nonindex acute medication to their treatment regimen: most patients were
prescribed opioids (13.8% vs 14.4%), NSAIDs (12.9% and 13%), and antiemetics (10.4% vs 10.5%). Gepants for acute
use were initiated by 8.9% of patients in the galcanezumab vs erenumab cohort (Table 5). A significantly lower
proportion of galcanezumab vs erenumab initiators were observed to have acute medication overuse (51.9% vs 55.9%,
p=0.001). Overuse was still primarily attributed to a combination of triptans, analgesics, ergotamines, and/or opioids
(43.1% vs 47.7%, p<0.001). A significantly lower proportion of galcanezumab vs erenumab initiators were observed to
have opioid overuse (9.7% vs 11.4%, p=0.018) and triptan overuse (38% vs 41.7%, p=0.018; Table 4).

Treatment Patterns

Treatment Adherence

At 12 months, mean + SD PDC for galcanezumab vs fremanezumab initiators was 0.6=0.3. MPR was also 0.6+0.3 for
both cohorts. A numerically greater proportion of galcanezumab vs fremanezumab initiators were considered adherent as
measured by PDC >0.80 (46.2% vs 43.7%, p=0.053) and MPR >0.80 (46.8% vs 44.3%, p=0.053). Mean = SD PDC and
MPR were also 0.6+0.3 for galcanezumab vs erenumab initiators. A numerically greater proportion of galcanezumab vs
erenumab initiators were considered adherent as measured by PDC >0.80 (46.2% vs 44%, p=0.156) and MPR >0.80
(46.7% vs 44.5%, p=0.262; Table 6).

Persistence and Discontinuation of Index Treatment

During the 12-month follow-up, the galcanezumab cohort had significantly higher persistence (60-day gap) than the
fremanezumab cohort (248.0 days vs 236.5 days, p=0.001). After 3 months of initiating index treatments, a greater
proportion of fremanezumab initiators were not persistent with treatment than galcanezumab initiators (Figure 2). At the
end of the 12-month follow-up, galcanezumab initiators were significantly less likely to discontinue treatment than
fremanezumab initiators (47.8% vs 51.7%, p=0.005). Numerically higher persistence was observed for galcanezumab vs
erenumab initiators (247.8 days vs 241.7 days, p=0.061; Table 6). Also, a greater proportion of erenumab initiators were
not persistent with treatment after 3 months of starting treatment compared to galcanezumab initiators (Figure 2). At the
end of the 12-month follow-up, galcanezumab initiators were significantly less likely to discontinue treatment than
erenumab initiators (47.7% vs 50.2%, p=0.040).

Switch to a Nonindex Drug after Discontinuation

Among patients who discontinued galcanezumab vs fremanezumab treatment (1279 vs 1381), a similar proportion of
patients switched to a nonindex preventive migraine treatment (52.1% vs 51.1%, Table 6). Among patients who switched
to a nonindex drug, a similar mean time to switch was observed for the galcanezumab vs fremanezumab cohort (181.8
days vs 186.1 days). Most galcanezumab vs fremanezumab patients switched to onabotulinum toxin A (22.7% vs 17.9%),
topiramate (14.8% vs 15.6%), or a different CGRP mAb (Figure 3).
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Table 6 Treatment patterns of prescribed index treatment of galcanezumab, fremanezumab, or erenumab during 12-month follow-up

Treatment pattern

Post-matching

Galcanezumab | Fremanezumab | Fremanezumab vs galcanezumab | Galcanezumab | Erenumab | Erenumab vs galcanezumab
n=2674 n=2674 p-value n=3503 n=3503 p-value

Adherence to index drug
Proportion of days covered (PDC) for index treatment (mean + SD) 0.6+0.3 0.6+0.3 0.056 0.6+0.3 0.6£0.3 0.326
PDC 20.80 (n, %) 1235, 46.2% 1168, 43.7% 0.053 1617, 46.2% 1540, 44% 0.156
Medication-possession ratio (MPR) for index treatment (mean + SD) 0.6+0.3 0.6+0.3 0.064 0.6+0.3 0.6+0.3 0.456
MPR 20.80 (n, %) 1251, 46.8% 1185, 44.3 0.053 1637, 46.7% 1559, 44.5% 0.262
Persistence of index drug
Days of persistent use among all patients (mean * SD) 248x117.8 236.5+137.2 0.001 247.8+135.3 241.7135.5 0.061
Patients persistent throughout follow-up (n, %) 1396, 52.2% 1293, 48.4% 0.005 1832, 52.3% 1746, 49.8% 0.040
Patients persistent for at least 3 months, but less than 6 months (n, %) 414, 15.5% 439, 16.4% 0.35 529, 15.1% 565, 16.1% 0.236
Discontinuation of index drug, 60-day gap
Patients that discontinued index drug during follow-up (n, %) 1279, 47.8% 1381, 51.7% 0.005 1671, 47.7% 1757, 50.2% 0.040
Switching to nonindex preventive migraine treatment
During follow-up (n, %) 667, 52.1 706, 51.1% 0.603 856, 51.2% 963, 54.8% 0.036
Days to switch (mean * SD) 181.8+77.8 186.1+89.2 0.348 181.2+88.6 181.5+87.3 0.951
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Figure 2 Proportion of patients that remained persistent with index drug during |12-month follow-up.

Among patients who discontinued galcanezumab vs erenumab treatment (1671 vs 1757), a significantly lower
proportion of galcanezumab patients switched to a nonindex preventive migraine treatment (51.2% and 54.8%,
p=0.036; Table 6). Among patients who switched to a nonindex drug, a similar mean time to switch was observed for
the galcanezumab vs erenumab cohort (181.2 days vs 181.5 days). Most galcanezumab vs erenumab patients switched to
onabotulinum toxin A (22.4% vs 15.5%), topiramate (15.2% vs 16.7%), or a different CGRP mAb (Figure 3).

Patient Sample, Baseline Characteristics, and Treatment Patterns for 6-Month
Follow-Up Cohorts

For the 6-month follow-up cohort, a total of 35,628 patients were identified: galcanezumab cohort (n=12,621),
fremanezumab cohort (n=6987), and erenumab cohort (n=16,020) (Supplementary Figure 1). After propensity-score

matching, 3810 patients comprised each of the galcanezumab vs fremanezumab cohorts, and 4997 patients comprised
each of the galcanezumab vs erenumab cohorts. Similar trends in the baseline patient demographics, clinical character-
istics, and treatment patterns were observed for the 6-month follow-up cohorts and the 12-month follow-up cohorts
(Supplementary Tables 2—7 and Supplementary Figures 1-3).

Discussion
This is the first real-world study to compare treatment patterns for patients with migraine initiating the three self-
injectable CGRP mAbs (galcanezumab, fremanezumab, erenumab) with a 12-month follow-up. Key findings from this
study showed that patients with migraine who initiated galcanezumab demonstrated significantly higher persistence,
significantly lower treatment discontinuation rates, and similar adherence rates, but numerically higher proportions of
adherent patients than those initiating fremanezumab or erenumab. Patients initiating galcanezumab were also less likely
to switch to a nonindex preventative migraine medication over the 12-month follow-up than those initiating erenumab
(51.2% vs 54.8%, respectively). Following index treatment discontinuation, most patients switched to onabotulinum
toxin A or topiramate; however, switching within the CGRP mAb class indicated both fremanezumab and erenumab
patients were most likely to switch to galcanezumab, while galcanezumab patients were most likely to switch to
erenumab.

Anxiety, sleep disorders, and depression were the top three comorbid conditions observed in the current study.

20 and may

A strong correlation between these comorbidities and migraine have been reported in prior studies,
contribute to antiepileptic drugs and antidepressants being commonly prescribed preventive medications for migraine
during the baseline period. During the 12-month follow-up, reductions in the proportion of patients using preventive
medications, including antiepileptic drugs and antidepressants, were observed across all patient cohorts. Patients newly
initiating a concomitant preventive medication were most commonly prescribed onabotulinum toxin A. Reductions in the

proportion of patients using acute medications, including triptans, opioids, antiemetics, and NSAIDs with established
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Figure 3 Common therapies switched to over the 12- months follow-up period post-matching. For non-CGRP-preventive therapies, drug classes with five or more patients
are not presented in the graph: eptinezumab, divalproex sodium, sodium valproate, metoprolol, propranolol, atenolol, amitriptyline, venlafaxine, and the ACE inhibitor
lisinopril. Drug classes included were classified as follows: CGRP mAbs (erenumab, fremanezumab, galcanezumab, eptinezumab); non-CGRP mAb migraine treatment: —
angiotensin-receptor blocker (candesartan); antiepileptic drugs (divalproex sodium, sodium valproate, topiramate); B-blockers (metoprolol, propranolol, timolol, atenolol,

nadolol); antidepressants (amitriptyline, venlafaxine); and the NMDA-receptor antagonist memantine.
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efficacy, were also observed across all patient cohorts. However, opioids were most commonly prescribed among patients
newly initiating a concomitant acute medication. The galcanezumab cohort tended to have lower rates of acute
medication overuse at baseline and during the 12-month follow-up, particularly opioids, than the fremanezumab and
erenumab cohorts.

Despite the availability of several treatment options for migraine and associated improvements measured by patient-
reported outcomes, patients demonstrate insufficient response to therapies.”' Lack of efficacy and poor tolerability have
long been drivers of migraine-preventive medication discontinuation and low persistence rates.”> Galcanezumab,
fremanezumab, and erenumab have all been shown to be safe and effective in reducing migraine symptoms and
preventing attacks.” ° These agents have also demonstrated improvements in functional impairment, reduced migraine-
associated disability, overall work, and activity impairment.”>® Albeit slightly higher, the adherence and persistence
rates observed in this study are aligned with those of prior reports.'*** These findings provide evidence that patients on
CGRP mAbs are likely to remain adherent on treatment long enough (>3 months) to determine efficacy and assess
appropriateness for continuation based on the AHS Consensus Statement.'® While minimal declines in persistence were
first observed 30 days after initiation across all three CGRP mAbs, greater declines were observed 90 days after initiation
through end of follow-up for fremanezumab and erenumab than galcanezumab. Furthermore, galcanezumab initiators
were less likely to discontinue treatment than fremanezumab and erenumab initiators. About half of those patients who
discontinued index treatment switched to a nonindex preventive migraine medication. Most patients switched to an
antiepileptic drug, antidepressant, or different CGRP mAb. When switching occurred within the CGRP mAb class, both
fremanezumab and erenumab initiators primarily switched to galcanezumab, while galcanezumab initiators switched to
erenumab. Reasons for discontinuation and switching were not evaluated in the present study. Future studies evaluating
reasons for discontinuation and switching among CGRP mAb initiators will aid in decision-making for providers and
their patients when assessing benefits of their current preventive treatments and importance of prolonged therapy.

While findings from meta-analyses show that CGRP mAbs offer improved effectiveness with better medication
adherence and persistence rates than traditional preventive migraine medications,'* gaps in clinical care for patients with
migraine are still present. Findings from the largest multicohort, longitudinal survey-based study, OVERCOME, showed
only ~15% of prevention-eligible patients with migraine: 1) seek care, 2) are diagnosed by a physician, and 3) receive
recommended preventive medication.>® Furthermore, patients are reluctant to initiate and continue preventive migraine
therapy. As observed in the survey-based American Migraine Prevalence and Prevention study, patients also face
difficulty in accessing preventive treatments.®’ Relatively high prescription costs and meeting the recommendation of
failing at least two traditional preventive migraine medications are major impediments to accessing newer medications
like the CGRP mAbs.

Given the prevailing evidence demonstrating improved efficacy along with adherence and persistence rates, CGRP
mAbs are an ideal treatment option for some patients with migraine. In some regard, the results of this study demonstrate
parity between galcanezumab, fremanezumab, and erenumab; however, differences in specific outcomes persist between
cohorts, with generally favorable results for galcanezumab regarding acute medication overuse and medication adherence
and persistence during the 12-month follow-up. There are likely specific patient subpopulations who would experience
improved outcomes with galcanezumab versus one of the other CGRP mAbs evaluated in this study; however, analyses
in broad migraine patient populations suggest that all three agents appear to be effective and offer advantages over
traditional migraine-preventive therapies.

Strengths and Limitations

This study has certain strengths. It is the first study to address the gap in literature with respect to treatment patterns
comparing the three self-injectable CGRP mAbs with a 12-month follow-up duration. Use of propensity-score matching
in this study ensured minimum selection or confounder bias, which otherwise is common with observational studies. This
analysis was limited in terms of generalizability, as only data from the Merative MarketScan Commercial and Medicare
databases were used, and thus results cannot be generalized to patients with other types of insurance or without
insurance. As with other claims-based studies, there is also the potential for misclassification of disease, severity status,
or other outcomes. This analysis only examined use of prescription medications. It is likely that over-the-counter pain
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medications such as NSAIDs were used to manage migraine attacks, making it difficult to discern the quantity of acute
treatments that were excluded from this analysis. Although propensity-score matching was used to control for differences
between cohorts, there may be remaining unobserved confounders in demographic characteristics between cohorts.

Conclusion

Findings from this real-world study demonstrated that patients with migraine who initiated CGRP mAb treatment with
galcanezumab showed higher persistence, lower treatment discontinuation rates, and similar adherence than those
initiating either fremanezumab or erenumab. Future studies including provider and patient surveys exploring reasons
for treatment discontinuation, such as improved or lack of efficacy or tolerability issues, may provide insight into the
treatment patterns observed in the current study.

Data Sharing

The data that support the study findings were provided by Merative. Restrictions apply to the availability of these data,
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for more information on data availability and licensing.
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