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ABSTRACT

Objective: To characterize burden of migraine in prevention-eligible patients compared with preven-
tion non-eligible patients in the United States (US). Receipt of preventive therapy was also examined
among prevention-eligible patients.

Methods: This retrospective study utilized data from the 2017 US National Health and Wellness Survey
linked with medical and pharmacy claims. Patients aged >18years who self-reported experiencing
migraine and had confirmed evidence of migraine (>1 medical or pharmacy claim) were included.
Prevention eligibility was based on number of headache days in the past 30days (prevention-eligible:
>4 and prevention non-eligible: <4). Descriptive statistics summarized study variables; bivariate and
multivariable analyses were conducted to examine the association of prevention-eligibility status
with outcomes.

Results: Analyses included 450 patients, 291 (65%) prevention-eligible, and of these 56 (19%) received
preventive therapy. Overall, patients were 42.98 + 14.51 years old; 84% were female. Prevention-eligible
patients reported significantly more migraine headache days in the past 6 months (29.27 +37.96 vs.
8.61+7.88), had lower mental component summary scores (35.80+2.73 vs. 37.90+2.96), and more
presenteeism (47.30+£2.98% vs. 37.90+2.60%), overall work impairment (46.30+2.87% vs.
37.90+2.55%) and activity days missed due to migraine (8.16+3.05 vs. 3.82+1.58) than prevention
non-eligible patients (all p<.001). Prevention-eligible patients receiving preventive therapy reported
more migraine headache days during the past month (9.21+7.99 vs. 6.06+7.10; p=.002) and activity
days lost due to migraine (18.39+28.08 vs. 10.69 +21.43, p=.015) than those not receiving prevent-
ive therapy.

Conclusions: Prevention-eligible patients experience greater burden due to migraine, including more
headache days, worse health-related quality-of-life, and greater work and activity impairment than pre-
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vention non-eligible patients.

Introduction

Migraine is a prevalent neurological disorder characterized
by pulsating, unilateral headaches that are exacerbated by
routine physical activity'. Those afflicted may experience
painful and often debilitating headaches, as well as visual
disturbances, nausea, dizziness, numbness in facial extrem-
ities, and extreme sensitivity to sound, light, touch,
or smell*>,

As per the estimates of the Global Burden of Disease
Study 2016, migraine affects approximately 1.04 billion indi-
viduals globally®. In the United States (US), 39 million people
including adults and children experience migraine, account-
ing for around 12% of the population®. Migraine is approxi-
mately three times more prevalent in women than in men,
affecting 17.3% of women and 5.7% of men in the US’.

Migraine imposes a substantial burden on the affected indi-
vidual and impacts family life®, reduces health-related quality
of life (HRQoL)"™®, leads to activity impairment and work
productivity loss due to absenteeism and presenteeism®'°,
and increases healthcare resource utilization (HRU)”*'". The
total healthcare expenditure associated with migraine in the
US is approximated to be $36 billion annually®.

Management of migraine includes the use of acute and
preventive treatments'?. Acute treatment is taken as-needed
to provide immediate (within 2h) and sustained pain free-
dom with the absence of other migraine symptoms (over
48h)'>', restore the ability to function'®, and abort migraine
attacks'®. Preventive treatments are taken regularly to reduce
the frequency, severity, and duration of future migraine
attacks'>'®. Preventive treatments are also used to improve
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response to acute treatments during a migraine attack,
improve overall functioning, and reduce disability and the
development of chronic daily headaches'*'®. Further, they
also reduce overall HRU and associated costs'’.

Initiating preventive migraine therapy is recommended in
patients with: recurring migraine attacks that significantly
interfere with patients’ daily life despite acute treatment, fre-
quent attacks (>6 monthly headache days regardless of
impairment, >4 monthly headache days with some impair-
ment, or >3 monthly headache days with severe impairment
where impairment is measured on the migraine disability
assessment score [MIDAS])'%'®1° contraindication to or over-
use of acute treatments, adverse events with acute treat-
ments, or patient preference'*'®™?". A real-world study in the
US reported that although approximately 39% of patients
with migraine may benefit from preventive treatment, only
13% of patients use preventive medications'®. A recent US
population-based survey (ObserVational survey of the
Epidemiology, tReatment and Care Of MigrainE [OVERCOME])
found that only 246 and 22.8% of prevention-eligible
patients reported receiving a preventive medication prescrip-
tion ever and currently, respectively?”. Further, the Second
International Burden of Migraine Study reported that the dis-
continuation of preventive medications is attributable to the
lack of efficacy and side effects of therapies®®, including
weight gain, fatigue, depression, and gastrointes-
tinal symptoms?*,

Limited data exist on the characteristics and burden of
migraine in patients with <4 monthly headache days com-
pared to those with >4 monthly headache days, who would
be considered eligible for prevention®>?’, but some research
has shown that 24.9% of patients with <4 monthly headache
days report at least moderate disability?’. It is essential to
understand how these patients differ from each other and
the impact of the difference in migraine frequency on
health-related and economic outcomes. Further, as the pro-
portion of patients using preventive medications is low in
those likely to benefit from preventive therapy'?, an accurate
characterization of patients who are not using preventive
therapy but would benefit from it is needed. Additionally,
research establishing the association between use (or lack of
use) of preventive migraine medications and health out-
comes (e.g. work impairment, HRQoL, and HRU) may serve to
further underscore the unmet needs of patients
with migraine.

In the few studies that do examine the characteristics and
burden of migraine using a cutoff of >4 monthly headache
days, all outcomes are self-reported®®°. To our knowledge,
no research has combined survey data with closed medical
claims and closed pharmacy claims to examine the character-
istics and health-related and economic burden of migraine
patients. Therefore, this study utilized three data-rich real-
world data sources, self-reported patient data, medical
claims, and pharmacy claims with the primary objective of
characterizing demographics, clinical characteristics, treat-
ment, and patient burden of migraine. This study specifically
examined US adults eligible for preventive therapy for
migraine (>4 monthly headache days) compared to patients

not eligible for preventive therapy for migraine (<4 monthly
headache days). Additionally, receipt of preventive therapy
was examined among those eligible for preventive therapy
for migraine.

Methods
Study design and data sources

This study was a retrospective cohort study using linked self-
reported patient data from the 2017 US National Health and
Wellness Survey (NHWS) and health insurance claims, includ-
ing medical claims (2012-2018) and pharmacy claims
(2012-2018). The self-reported data allowed for obtaining
monthly headache days, and the linking to claims allowed
the use of medical and pharmacy information to confirm
patient diagnosis and provided data on HRU and costs. The
NHWS is a self-administered, internet-based survey study of
adults (aged >18years) in the US (N=75,004). All panelists
complete an in-depth demographic registration profile. The
panel recruits its members through opt-in emails, co-registra-
tion with panel partners, e-newsletter campaigns, banner
placements, and affiliate networks. A stratified random sam-
pling with strata by sex, age, and ethnicity ensures that the
demographic composition of the NHWS is representative of
the US adult population. This study was reviewed by Pearl
Institutional Review Board (Indianapolis, IN) and was granted
exemption status (2017 NHWS: study number 17-KANT-146;
survey linked to medical and pharmacy claims: study number
19-KANT-198). Participants completing the NHWS provide
informed consent electronically. NHWS provided information
on sociodemographic, health and disease characteristics, and
outcomes (HRQoL, HRU, and productivity loss).

The patient-reported data from the NHWS were linked to
medical and pharmacy insurance claims from Komodo
Health. Komodo Health data includes de-identified claims
(>65 billion clinical, pharmacy and lab encounters) for more
than 320 million patients in the United States (US between
2012-2020). Medical claims data and pharmacy claims data
were identified through “payor-complete” datasets, which
come directly from the payor and provide the complete
patient journey, such as full medical and/or prescription
benefit information including insurance eligibility and
insurer-reported costs. Kantar worked in partnership with a
third-party vendor to link patient-reported data from the
NHWS with medical and pharmacy claims data using a
HIPAA-certified de-identified linking software. The software
used a proprietary probabilistic matching algorithm on
Protected Health Information (PHI) from the claims databases
and Personally Identifiable Information (PIl) from the NHWS
to find the matches and a bloom filter hash on each variable.
Data are linked on first name, initial of first name, last name,
date of birth, and sex. The third party has validated their
linking engine and found a 1-2% false positive rate and a
3-5% false negative rate. The medical claims data utilized
health plan payor data (i.e. closed claims) collected directly
from payors, and provided information on diagnoses, while
pharmacy claims data utilized “closed pharmacy claims” from



Pharmacy Benefits Managers and provided information on
migraine treatment and direct costs.

Study population

Patients aged >18years who responded to the 2017 US
NHWS, self-reported experiencing migraine in the past
12months (in 2017 US NHWS) and had a confirmed evidence
of migraine (>1 medical claim with a migraine diagnosis or
>1 pharmacy claim for a triptan or ergot within a one-year
window around the survey date) were included. Patients
groups were categorized based on responses in the 2017 US
NHWS: (1) Prevention eligibility as prevention-eligible (>4
self-reported headache days in past 30 days) and prevention
non-eligible (<4 self-reported headache days in past 30 days)
and, (2) Preventive therapy use (among the prevention-eli-
gible group) as those self-reporting receiving preventive
therapy (e.g. amitriptyline, botulinum toxin type A, valproic
acid and its derivatives, propranolol hydrochloride, and topir-
amate) and those not receiving preventive therapy. The cut-
off of 4 headache days to define prevention-eligibility was
selected based on the recommendation that all patients with
4 or more monthly migraine headache days should be
“considered” or “offered” preventive migraine therapy regard-
less of impairment'>'®,

Measures

Sociodemographic characteristics were identified using the
NHWS data. Measures included age (years), gender (male/
female), race/ethnicity (non-Hispanic Black/Hispanic White/
non-Hispanic White/other/decline to answer), marital status
(married or living with partner/divorced or separated or wid-
owed/single or never married), education (<4-year college
degree/4-year college degree or higher/decline to answer),
employment status (currently employed full-time/currently
employed part-time/currently self-employed/currently not
employed/retired), household income (less than $25K/$25K
to <$50K/$50K to <$75K/$75K to <$100K/$100K or more/
decline to answer), and insurance status (commercial/
Medicare/Medicaid/other/not insured).

Health characteristics were identified using the NHWS
data. Measures included Charlson Comorbidity Index (CCl)
score®!, comorbidities (self-reported physician’s diagnosis;
e.g. allergies, anxiety, chronic pain, cluster headache, epi-
lepsy, headaches of any type), smoking status (current/for-
mer/never smoker), alcohol use (consume/abstain), exercise
in the past month (yes/no), and body mass index (BMI;
underweight/normal/overweight/obese/decline to answer).

Disease characteristics were identified using the NHWS
data. Measures included diagnosis (length of migraine diag-
nosis and healthcare provider [HCP] that diagnosed migraine
[e.g. primary care physician/nurse practitioner/neurologist]),
migraine attacks and headaches (migraine headache days [in
the past 30days/6 months]/severity when using and not
using medication/related to menstrual cycle [yes/no/not
applicable], headache days in the past 30days), impact of
headache on functional health and well-being (as measured
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by the Headache Impact Test-6 [HIT-6]; range 36-78; higher
scores reflect greater impact®?), symptoms (e.g. aura; moder-
ate-to-severe pain; nausea and/or vomiting; pulsating, throb-
bing, or pounding pain; lasts for 4-72h) and treatments
(current prescription medications only; over-the-counter
medications were not captured).

HRQoL and health status were identified using NHWS
data. HRQoL was measured by the Medical Outcomes Study
36-item Short-Form Health Survey version 2 (SF-36v2), the
six-dimension health state Short-Form (SF-6D), and the
EuroQol 5-Dimensions 5-level version (EQ-5D-5L). SF-36v2 is
a multipurpose, generic health status instrument comprising
36 questions®>. Two summary scores were calculated: phys-
ical component summary (PCS) and mental component sum-
mary (MCS), using a norm-based scoring to a mean score of
50 and a standard deviation (SD) of 103%, with higher scores
indicating better HRQoL. The SF-6D health state utilities
score was generated from SF-36*°. The SF-6D yields scores
ranging from 0-1 (0 being equal, in terms of preference, to
death and 1 being equal to full health), with higher scores
indicating better HRQoL. The EQ-5D-5L index score is a pref-
erence-based measure of health on a continuum scale of 0-1
(0 being equal, in terms of preference, to death and 1 being
equal to full health)®.

HRU from medical claims was defined by visits to various
HCPs within 1-year of the survey date. Measures included all-
cause HCP visits, all-cause emergency room (ER) visits,
migraine-related ER Vvisits, all-cause hospitalizations, and
migraine-related hospitalizations. HRU from NHWS was
defined by visits to various HCPs in the past 6 months; meas-
ures included all cause-HCP visits, all-cause specialist visits,
all-cause ER visits, and all-cause hospitalizations.

General productivity loss was assessed using the Work
Productivity and Activity Impairment (WPAI) - General Health
Questionnaire Version 2.0°”%® collected in the NHWS, a 6-
item validated instrument. The outcomes are expressed as
impairment percentages, with higher numbers indicating
greater impairment and less productivity. The measures
included absenteeism (percent of work time missed due to
one’s health in the past 7days), presenteeism (percent
impairment at work due to one’s health in the past 7 days),
overall work impairment (overall percent estimate combining
absenteeism and presenteeism in the past 7 days), and activ-
ity impairment (percent impairment in non-work activities
due to one’s health in the past 7days). Migraine-related
productivity loss, including the number of work days missed
due to migraine in the past 6 months and the number of
activity days missed due to migraine in the past 6 months,
was also assessed. Only respondents who reported being
full-time or part-time employed provided data for measures
of absenteeism, presenteeism, overall work impairment, and
the number of work days missed due to migraine. All
respondents provided data for activity impairment and the
number of activity days missed due to migraine.

Migraine-related direct costs (annual cost of migraine-
related ER visits and hospitalizations) and all-cause direct
costs were identified using medical claims, and cost of
migraine-related prescription treatments were identified
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using pharmacy claims. Migraine-related direct costs were
derived from claims visits identified as potential migraine
complications. All-cause direct costs were derived from
claims visits for any diagnosis and which could be identified
by CMS place of service including physician visits, outpatient
visits, ER visits, home health events, and hospitalizations.
While the closed claims for this study provided context of
the full patient journey, a significant percentage of cost from
these claims were not fully adjudicated when obtained from
the claims database. As such, costs were derived by using
unit costs from The Medical Expenditure Panel Survey (MEPS)
by type of visit and multiplying by the number of visits from
claims to estimate the total migraine-related direct cost and
the total all-cause direct cost. Cost of migraine related pre-
scription treatments was calculated using a preidentified list
of medications used to treat migraine and their use during
the study year. The unit price per drug from the National
Average Drug Acquisition Cost (NADAC) database from
Centers for Medicare & Medicaid Services (CMS) was used in
conjunction with quantity dispensed to estimate the pre-
scription costs.

Total indirect costs were calculated for each respondent
using the human capital method based on hourly wages
from the Bureau of Labor Statistics. For each patient, an
hourly rate was estimated by dividing the median weekly
income by the average hours worked per week. This hourly
rate was multiplied by the number of hours impaired due to
absenteeism and presenteeism to estimate total lost wages;
total lost wages were then multiplied by the average num-
ber of work weeks in a year to obtain annual estimates of
indirect cost.

Statistical methods

Descriptive statistics were used for all study variables includ-
ing means and standard deviations (SDs) for continuous vari-
ables and frequencies and percentages for binary or
categorical variables. Bivariate analyses were used to exam-
ine statistical differences between the groups (prevention-eli-
gible versus prevention non-eligible, receiving versus not
receiving preventive therapy). Fisher's exact or Chi-square
tests were used for categorical variables, and Wilcoxon rank-
sum tests were used for continuous variables as normality
assumptions evaluated with QQplots and Kolmogorov-
Smirnov tests were violated. Test statistics, standard devia-
tions, and two-tailed p-values were reported for bivari-
ate analyses.

Multivariable analyses were conducted with prevention-
eligibility status as the main effect for each outcome (HRQoL,
productivity loss, and HRU), adjusted for covariates.
Covariates included all variables significantly different
between groups as identified in the bivariate analyses or
those identified a priori: age, gender, race/ethnicity, CCI
score, allergies, anxiety, chronic pain, cluster headaches, con-
stipation, depression, fibromyalgia, use of anticonvulsants,
use of antidepressants, use of fixed-dose combination drugs,
use of NSAIDs, and consumption of alcohol. HRQoL was
regressed using generalized linear models (GLMs) specifying

a normal distribution and identity link function, and product-
ivity loss and HRU were regressed using GLMs with a nega-
tive binomial distribution and log link function. Results are
not reported for the absenteeism measure, as the model did
not converge (with either a negative binomial or Poisson dis-
tribution). The sample from patients with HRU obtained from
claims data was limited, resulting in insufficient power for
multivariable analyses, and thus, the models failed to con-
vert. Thus, all-cause HRU from NHWS was used in the multi-
variable analyses. Adjusted (marginal) means, 95%
confidence intervals, and p-values for all outcomes have also
been reported by cohort. Two-tailed p-values <.05 were con-
sidered statistically significant, unless otherwise noted. There
was no adjustment for multiplicity.

Agreement between self-reported migraine diagnoses in
NHWS and clinical migraine information (i.e. presence of a
migraine diagnosis or treatment pattern) was evaluated to
assess the potential for bias due to misreporting a diagnosis
(or lack of diagnosis) of migraine in the NHWS. The agree-
ment between the self-reported NHWS data and the claims
data were examined descriptively using frequencies and
percentages.

Missing data were reported and with no attempt to
impute values. Missing data were not included in statistical
tests. All statistical analyses were performed using R ver-
sion 3.6.1.

Results

Evaluation of agreement between self-reported migraine and
clinical migraine information showed that among the cohort
patients who self-reported migraine diagnosis in NHWS and
were linked to claims (n=193), self-reported diagnosis was
confirmed with claims data (i.e. had evidence of medical
diagnosis and/or migraine treatment patterns in claims), sup-
porting the validity of self-reported diagnosis of migraine in
NHWS data. Overall, 450 patients were included in the study,
of which 291 (65%) were considered prevention-eligible and
159 (35%) were prevention non-eligible patients. Of the pre-
vention-eligible patients, only 56 (19%) were receiving pre-
ventive therapy (Figure 1).

On average, patients were 42.98years old (SD = 14.51).
The majority of patients were female (84%), non-Hispanic
white (75%), and married/living with partner (59%).
Employment status and annual income varied among
patients, with 37% working a full-time job and 30% having
an annual household income between USD $25,000 and
$50,000. The majority of patients had commercial health
insurance (58%), had exercised for at least 20 min one or
more times in the past month (62%), and reported that they
consume alcohol (63%). Approximately half had never
smoked (52%) and the average patient was overweight
(mean BMI = 29.35, SD = 8.14). With regard to comorbid-
ities, 52% of the total sample reported having allergies, 51%
reported anxiety, and 51% reported depression (Table 1).
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2017 US NHWS Respondents
(N =75,004)

Patients with pharmacy claims
for triptan or ergot
(N = 680)

NHWS linked with pharmacy
claims with a 1 year window
around index
(N = 438)

Experienced migraines
(N =12,866)

Patients with medical claims for
migraine ICD G43.X or 346.X
(N =204)

NHWS linked with medical
claims with a 1 year window
around index
(N =65)

Total patients in study
(N = 450)

!

Prevention non-eligible patients
(n=159)

Figure 1. Patient disposition flow chart. Abbreviation. ICD, International Classification of Diseases; NHWS, National Health and Wellness Survey. NHWS linked with
pharmacy and NHWS linked with medical are not mutually exclusive groups. Linked patients may have had both medical and pharmacy claims resulting in a lower
number of total patients in the study than the sum of NHWS linked pharmacy and NHWS linked medical patients.

Prevention-eligible versus prevention non-
eligible patients

Bivariate analysis

Demographic and health characteristics. Prevention-eligible
patients and prevention non-eligible patients had similar socio-
demographic characteristics except for marital status and alco-
hol consumption (Table 1). Prevention-eligible patients
were less likely to be married or living with a partner ([54 vs.
68%; p = .003']; overall distributional differences at p=.012) and
more likely to abstain from alcohol (41 vs. 30%; p=.023) com-
pared to non-prevention eligible patients, respectively.
Prevention-eligible patients reported higher rates of several
comorbidities including allergies (56 vs. 44%; p=.016), anxiety
(55 vs. 45%; p=.046), chronic pain (52 vs. 36%; p=.002), cluster
headache (29 vs. 13%, p<.001), constipation (13 vs. 4%, p=.008),
depression (57 vs. 38%, p<.001), fibromyalgia (14 vs. 6%;
p=.025), and headaches of any type (57 vs. 35%, p<.001) com-
pared with prevention non-eligible patients, respectively. The
average comorbidity scores did not differ significantly between
the patients (CCl: 048 + 1.12 vs. 0.38 + 0.85; p=.173).

Migraine characteristics and medication class. Prevention-
eligible patients reported significantly more migraine headache

days across past 30days (6.67 +£7.37 vs. 2.10+ 1.41; p<.001) and
6 months (29.27 +37.96 vs. 8.61+7.88; p<.001) as well as signifi-
cantly more headache days in the past 30 days (12.56+8.28 vs.
1.98+0.92; p<.001) than prevention non-eligible patients
(Table 2). No differences were reported between groups for diag-
nosing HCP. Differences in migraine severity were indicated
between prevention-eligible and prevention non-eligible patients
when using medication among those with non-severe migraine
(mild: 52 vs. 67%; p=.034" and moderate: 38 vs. 23%; p=.023"),
however no differences were observed for those with severe
migraine: 10 vs. 10% migraine (p=.935"); overall distributional dif-
ferences at p=.067. No distributional difference in migraine sever-
ity was reported when not using medication (mild: 9 vs. 11%,
moderate: 20 vs. 19%, severe: 69 vs. 70%, respectively; p=.649).

The impact of headaches on functional health and well-
being was significantly different between the two groups, for
example, a higher proportion of prevention-eligible patients
reported very severe impact (HIT-6 score of 60+) than preven-
tion non-eligible patients (83 vs. 67%; p<.001"); overall distri-
butional differences at p<.001. Migraine symptoms differed
between prevention-eligible compared to non-prevention eli-
gible patients for those experiencing moderate to severe pain
(88 vs. 75%; p=.001), nausea and/or vomiting (66 vs. 55%;
p=.034) and sensitivity to sound (74 vs 56%; p<.001).
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Table 1. Demographic, health characteristics, and comorbidities of prevention-eligible and prevention non-eligible patients with migraine.

Prevention-eligible patients

Prevention non-eligible

Total with migraine patients with migraine
(n=450) (n=291) (n=159) p-value
Female, n (%) 379 (84) 243 (84) 136 (86) 668
Age, (mean = SD) 42.98+14.51 42.63+14.29 43.61+£14.93 543
Race/ethnicity, n (%)
Non-Hispanic white 338 (75) 218 (75) 120 (75) 748
Non-Hispanic black 29 (6) 18 (6) 11 (7)
Hispanic 48 (11) 34 (12) 14 (9)
Other race/ethnicity 35 (8) 21 (7) 14 (9)
Education, n (%)
<4-yr college degree 272 (60) 177 (61) 95 (60 .903
4-yr college degree or higher 178 (40) 114 (39) 64 (40)
Marital status, n (%)
Married/living with partner 267 (59) 158 (54) 109 (68) .012
Divorced/separated/widowed 66 (15) 49 (17) 17 (11)
Single, never married 117 (26) 84 (29) 33 (21)
Employment status, n (%)
Currently employed full time 166 (37) 115 (40) 51 (32) 462
Currently employed part time 48 (11) 32 (11) 16 (10)
Currently self-employed 34 (8) 21 (7) 13 (8)
Currently not employed 154 (34) 96 (33) 58 (36)
Retired 48 (11) 27 (9) 21 (13)
Annual household income, n (%)
<$25k 94 (21) 70 (24) 24 (15) 203
$25k to <$50k 136 (30) 90 (31) 46 (29)
$50k to <$75k 94 (21) 58 (20) 36 (23)
$75k to <$100k 46 (10) 26 (9) 20 (13)
$100k or more 65 (14) 39 (13) 26 (16)
Declined to answer 15 (3) 8 (3) 7 (4)
Health insurance status, n (%)
Commercial 259 (58) 162 (56) 97 (61) 619
Medicare 58 (13) 38 (13) 20 (13)
Medicaid 99 (22) 65 (22) 34 (21)
Other (i.e. VA/CHAMPUS, 7 (2) 6 (2) 1(1)
TRICARE, not sure)
Not insured 27 (6) 20 (7) 7 (4)
BMI (categorical), n (%)
Underweight (<18.5 kg/mz) 14 (3) 9 (3) 5() 616
Normal weight (18.5 to 135 (30) 91 (31) 44 (28)
<25.0kg/m?)
Overweight (25.0 to 109 (24) 64 (22) (28)
<30.0kg/m?)
Obese (30.0 kg/m? and above) 180 (40) 118 (41) 62 (39)
Declined to answer 12 (3) 9 (3) 3(2)
Smoking status, n (%)
Current smoker 84 (19) 55 (19) 29 (18) 401
Former smoker 132 (29) 91 (31) 41 (26)
Never smoker 234 (52) 145 (50) 89 (56)
Exercise 20+ minutes 1+ times
in past month, n (%)
Exercise: 0 times 172 (38) 116 (40) 56 (35) .386
Exercise: 1+ times 278 (62) 175 (60) 103 (65)
Drink alcohol, n (%)
Consume 284 (63) 172 (59) 112 (70) .023
Abstain 166 (37) 119 (41) 47 (30)
CdCl, (mean = SD) 0.45£1.03 0.48+1.12 0.38+0.85 173
BMI, (mean £ SD) 29.35+8.14 29.24+8.05 29.54+8.34 .782
Comorbidities?, n (%)
Acid reflux GERD 128 (28) 92 (32) 36 (23) .056
Allergies 234 (52) 164 (56) 70 (44) .016
Anxiety 231 (51) 160 (55) 71 (45) .046
Asthma 120 (27) 76 (26) 44 (28) .806
Chronic pain 210 (47) 152 (52) 58 (36) .002
Cluster headache 105 (23) 84 (29) 21 (13) <.001
Constipation 4 (10) 37 (13) 7 (4) .008
Depression 228 (51) 167 (57) 61 (38) <.001
Epilepsy 4(3) 11 (4) 3(2) 396
Fibromyalgia 0(11) 40 (14) 10 (6) .025
Headaches (any type) 220 (49) 165 (57) 55 (35) <.001
High cholesterol 111 (25) 78 (27) 33 (21) 191
Hypertension 112 (25) 68 (23) 44 (28) 370

All variables in this table are self-reported from NHWS. p-values for categorical variables were calculated using Chi-square tests, with the exception of health
insurance status, categorical BMI, and epilepsy, where p-values were calculated using Fisher's exact tests. p-values for continuous variables were calculated using

Wilcoxon-rank sum tests.

?Comorbidities shown are presented for those with >20% response from patients or for significant associations adjusted for later in analysis.

Abbreviations. BMI, body mass index; CCl, Charlson Comorbidity Index; GERD, gastroesophageal reflux disease; IBD, inflammatory bowel disease; SD, standard

deviation; UC, ulcerative colitis.



A significantly higher proportion of prevention-eligible
patients reported using anticonvulsants (15 vs. 8%; p=.030),
fixed-dose combination (FDCs)"' (16 vs. 8%; p=.003), and
nonsteroidal anti-inflammatory drugs (NSAIDs) (17 vs 6%,
p=.015) than prevention non-eligible patients.

Cost analysis (unadjusted). Migraine-related healthcare direct
costs did not statistically differ between prevention-eligible and
prevention non-eligible cohorts ($20,656.41 + $40,880.61 vs.
$25,00459 + $58,627.85; p=.705) (Supplemental Table 1).
Migraine prescription treatment direct costs ($543.47 +
$4,416.85 vs. $178.77 + $505.83; p=.926), and total direct costs
($42,507.64 + $80,640.77 vs. $40,493.73 + $101,149.20; p=.158)
were higher in prevention-eligible patients than prevention non-
eligible patients, although neither reached statistical signifi-
cance. Indirect costs were significantly higher in prevention eli-
gible patients than prevention non-eligible patients ($15,019.01
+ $15,645.29 vs. $10,513.07 £ $15,638.82; p=.003).

Multivariable analysis

After adjusting for covariates, prevention-eligible patients
had significantly poorer MCS scores (35.80+£2.73 s,
37.90+2.96; p<.001) compared to prevention non-eligible
patients (Figure 2). Significant differences in WPAI measures
were observed between the two groups, with prevention-eli-
gible patients reporting higher proportions of presenteeism
(47.30% £2.98 vs. 37.90% +2.60; p<.001) and overall work
impairment  (46.30%+2.87 vs. 37.90%+2.55; p<.001).
Prevention-eligible patients had worse migraine-related prod-
uctivity loss outcomes compared to prevention non-eligible
patients, with more activity days (8.16+ 3.05 vs. 3.82+1.58;
p<.001) missed due to migraine. There were no significant
differences observed in HRU between the two groups after
adjusting for covariates.

Prevention-eligible patients receiving preventive
therapy versus prevention-eligible patients not receiving
preventive therapy

Bivariate analyses

Demographic and health characteristics. A significantly
lower proportion of patients receiving preventive therapy
reported alcohol consumption than those not receiving pre-
ventive therapy (45 vs. 63%; p=.022) (Table 3). Annual
income significantly differed between the groups (p=.016).
There were no other significant differences identified in soci-
odemographic characteristics between the two groups.

Migraine characteristics and medication class. Patients
receiving preventive therapy had more migraine headache
days during the past 30days (9.21+7.99 vs. 6.06+7.10) and
6 months (46.32+44.39 vs. 25.21+35.17), as well as more
headache days in the past 30days (15.54+8.59 vs.
11.84 £ 8.07) (all p-values <.005) (Table 4). Migraine was diag-
nosed less by primary care physician (PCP)/general practitioner
(GP)/internist/general internist for patients receiving prevent-
ive therapy than patients not receiving preventive therapy (56
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vs. 71%, respectively; p=.041""); overall distributional differen-
ces at p=.012. Migraine severity, when using a medication and
when not using a medication, did not differ between groups.

Patients eligible for and who received preventive therapy
also reported a significantly higher proportion of triptan use
(46 vs. 23%; p<.001) compared to prevention eligible
patients not receiving preventive therapy.

Outcomes. Patients receiving preventive therapy reported a
higher number of activity days lost due to migraine
(18.39+28.08 vs. 10.69 +21.43; p=.015) (Table 5). There were
no other significant differences observed in HRQoL, HRU,
annualized costs or productivity loss measures between the
two groups.

Discussion

Preventive treatments improve HRQoL by reducing the fre-
quency, severity, and duration of future migraine attacks'®.
The American Academy of Neurology and the American
Headache Society recommend initiating preventive migraine
therapy in all patients with frequent migraine attacks (>4
monthly headache days with MIDAS score of >6)'#'618-2",
Though the prevalence of >4 monthly headache days is
lower compared to those suffering from <4 monthly head-
ache days, the burden of migraine is higher in these
patients®®. Thus, it is of interest to compare the characteris-
tics of these two groups of patients with migraine.

The current study characterized the demographics and
clinical characteristics of prevention-eligible and prevention
non-eligible patients with migraine and examined their asso-
ciated health and economic outcomes using 2017 NHWS
self-reported patient data linked to 2012-2018 medical and
pharmacy claims. Additionally, prevention-eligible patients
were further characterized by those receiving versus not
receiving preventive therapy.

Prevention-eligible patients were similar to prevention
non-eligible patients with regard to a majority of the socio-
demographic characteristics. However, prevention-eligible
patients had a higher comorbidity burden as indicated by
the CCl compared with prevention non-eligible patients,
similar to the results of another study that used 2016 US
NHWS survey data®. In the current study, rates of comorbid-
ities such as allergies, anxiety, chronic pain, cluster headache,
depression, fibromyalgia, and headaches of any type were
significantly higher in prevention-eligible patients. The higher
incidence of comorbidities in prevention-eligible patients
may compound the burden of migraine; for example, in a
recently published study, migraine patients with comorbid
depression reported greater productivity loss than migraine
patients without comorbid depression®. Further, the propor-
tion of patients using anticonvulsants and NSAIDs was sig-
nificantly higher in prevention-eligible patients than
prevention non-eligible patients in this study, similar to the
findings of the above-mentioned NHWS study that showed
increased use of anti-seizure and anti-inflammatory drugs®.

As expected, prevention-eligible patients showed a greater
migraine burden than non-prevention eligible patients as
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Table 2. Migraine and treatment characteristics of prevention-eligible and prevention non-eligible patients with migraine.

Prevention-eligible Prevention non-eligible p-value
patients with migraine patients with migraine
(n=291) (n=159)
Disease duration, (mean = SD)
Length of migraine diagnosis (years) 16.32+£13.73 16.78 £ 13.84 .708
HCP diagnosed migraine?, n (%)
Primary care physician/GP/internist/ 195 (68) 110 (71) 955
general internist
Nurse practitioner/physician assistant 8 (3) 4 (3)
Neurologist 72 (25) 37 (24)
Other 12 (4) 5(3)
Number of migraine headache days in past 6.67 +7.37 210141 <.001
30days, (mean £5SD)
Number of migraine headache days in past 29.27 £37.96 8.61+7.88 <.001
6 months, (mean +SD)
Migraine severity when using medication,
n (%)
Mild 92 (52) 47 (67) .067
Moderate 67 (38) 16 (23)
Severe 17 (10) 7 (10)
Migraine severity when not using
medication, n (%)
Mild 15 (9) 8 (11) 649
Moderate 36 (20) 13 (19)
Severe 121 (69) 49 (70)
Don’t know 4(2) 0 (0)
Experience migraine related to your
menstrual cycle, n (%)
Yes 87 (36) 46 (34) 783
Number of headache days in the past 12.56+8.28 1.98£0.92 <.001
30days, (mean +5SD)
HIT-6, n (%)
Little to no impact (<49) 5(2) 16 (10) <.001
Some impact (50-55) 11 (4) 22 (14)
Substantial impact (56-59) 33 (11) 14 (9)
Very severe impact (60+) 242 (83) 107 (67)
Symptoms experienced, n (%)
Aura 98 (34) 49 (31) .608
Moderate to severe pain 257 (88) 120 (75) .001
Nausea and/or vomiting 192 (66) 88 (55) .034
Pulsating, throbbing, or pounding pain 227 (78) 105 (66) .008
Pain is worse on one side of your head or 177 (61) 87 (55) 247
occurs on one side of your head only
Pain is made worse by routine activities 159 (55) 56 (35) <.001
such as walking or climbing stairs
Bothered by or unusually sensitive to light 223 (77) 113 (71) 237
Bothered by or unusually sensitive 214 (74) 89 (56) <.001
to sound
See spots, flashing lights, or ‘heat waves’ 138 (47) 65 (41) 217
before or during the migraine
Lasts for at least four hours but not more 184 (63) 85 (53) .055
than 72 h if untreated
On a medication prior to their current
medication, n (%)
Yes 64 (36) 23 (33) 711
Medication classes®, n (%)
Anticonvulsant 44 (15) 12 (8) .030
Antidepressant 8 (3) 0 (0.0) .055
FDC 47 (16) 12 (8) .003
NSAID 49 (17) 10 (6) .015
Opioids 46 (16) 15 (9) .081
Triptan 79 (27) 36 (23) 350

All variables in this table are self-reported from NHWS. p-values for categorical variables were calculated using Chi-square tests, with the exception of HCP diag-
nosed migraine, migraine severity when not using medication, and antidepressant, where p-values were calculated using Fisher's exact tests. p-values for con-
tinuous variables were calculated using Wilcoxon-rank sum tests.

®Missing data for n =4 prevention-eligible respondents and n =3 prevention non-eligible respondents.

PMedication classes shown are presented for those with >20% response from patients or for significant associations adjusted for later in analysis.

Abbreviations. FDC, fixed-dose combination; GP, general practitioner; HCP, health care provider; HIT, Headache Impact Test; NSAID, nonsteroidal anti-inflamma-
tory drugs; SD, standard deviation.

indicated by reporting three times more migraine headache prevention non-eligible patients. The proportion of patients with
days in the past month or in the past 6 months and six times substantial impact (HIT-6 score 56-59) and very severe impact
more headache days in the past month compared with (HIT-6 score >60) of headaches on life was higher in the
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Figure 2. Multivariable analysis: Adjusted estimates of HRQoL, WPAI, HRU, and migraine-related productivity loss outcomes in prevention-eligible and prevention
non-eligible patients with migraine. Error bars represent the 95% confidence interval. HRQoL was regressed using linear models, and WPAI, HRU, and migraine
impairment were regressed using GLMs with a negative binomial distribution. Covariates included all variables significantly different between groups as identified
in the bivariate analyses or those identified a priori: age, gender, race/ethnicity, CCl score, allergies, anxiety, chronic pain, cluster headaches, constipation, depres-
sion, fibromyalgia, use of anticonvulsants, use of antidepressants, use of fixed-dose combination drugs, use of NSAIDs, and consumption of alcohol. Abbreviations.
HRQoL, health-related quality of life; HRU, healthcare resource utilization; NHWS, National Health and Wellness Survey; WPAI, work productivity and activity impair-

ment. *p<.001.

prevention-eligible patients than in prevention non-eligible
patients. This trend is similar to data from the Adelphi Migraine
United States Disease Specific Programme which reported
severe disability (based on Migraine Disability Assessment Scale
completed by patients) in a higher proportion of patients with
>4 monthly headache days (15-61%) compared to patients
with <3 monthly headache days (4.3%)%. Likewise, the
OVERCOME study showed the proportion of people with
migraine reporting severe disability increased as the number of
monthly headache days increased®’.

Prevention-eligible patients had significantly poorer HRQoL
with regard to MCS scores compared with prevention non-eli-
gible patients, likely due to the impact of increased monthly
headache days. Previous studies have demonstrated poorer
HRQoL in patients with >4 monthly headache days compared
to patients with <4 monthly headache days®® or patients with-
out migraine®. Productivity loss was significantly higher in pre-
vention-eligible patients than prevention non-eligible patients
in terms of presenteeism, overall work impairment, and activity

days missed due to migraine. These results are in line with
research by Ford et al. that reported higher presenteeism and
overall work impairment in patients with >4 monthly head-
ache days versus those with <3 monthly headache days®®.

Bivariate analyses demonstrated that HRU (migraine-
related ER visits and migraine-related hospitalizations) was
similar between prevention-eligible and prevention non-
eligible patients in this study. These findings are partly simi-
lar to those from the 2016 US NHWS study that reported sig-
nificantly higher migraine-related ER visits in patients with
>4 monthly headache days compared to those with <4
monthly headache days, but a similar number of migraine-
related hospitalizations between the groups?. Prevention-eli-
gible patients had similar annual total direct costs but signifi-
cantly higher annual total indirect costs compared with
prevention non-eligible patients in bivariate analyses, in line
with the prior study that reported similar annual total direct
costs in patients with >4 monthly headache days versus
those with <4 monthly headache days®’.
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Table 3. Demographic, health characteristics, and comorbidities of prevention-eligible patients receiving preventive therapy and prevention-eligible patients not

receiving preventive therapy.

Prevention-eligible patients receiving Prevention-eligible patients not p-value
preventive therapy receiving preventive therapy
(n=56) (n=235)
Gender, n (%)
Female 46 (82) 197 (84) 916
Male 10 (18) 38 (16)
Age, (mean +SD) 45.38+13.38 41.98 +14.45 .078
Race/ethnicity, n (%)
Non-Hispanic white 43 (77) 175 (74) 318
Non-Hispanic black 1(2) 17 (7)
Hispanic 9 (16) 25 (11)
Other race/ethnicity 3 (5) 18 (8)
Education, n (%)
<4-yr college degree 37 (66) 140 (60) 458
4-yr college degree or higher 19 (34) 95 (40)
Marital status, n (%)
Married/living with partner 33 (59) 125 (53) 720
Divorced/separated/widowed 9 (16) 40 (17)
Single, never married 14 (25) 70 (30)
Employment status, n (%)
Currently employed full time 19 (34) 96 (41) 639
Currently employed part time 6 (11) 26 (11)
Currently self-employed 4 (7) 17 (7)
Currently not employed 19 (34) 77 (33)
Retired 8 (14) 19 (8)
Annual household income, n (%)
<$25k 12 (21) 58 (25) .016
$25k to <$50k 22 (39) 68 (29)
$50k to <$75k 5(9) 53 (23)
$75k to <$100k 2 (4) 24 (10)
$100k or more 12 (21) 27 (11)
Declined to answer 3 (6) 5(2)
Health insurance status, n (%)
Commercial 32 (57) 130 (55) .398
Medicare 7 (12) 31 (13)
Medicaid 14 (25) 51 (22)
Other (i.e. VA/CHAMPUS, TRICARE, not sure) 2 (4) 4 (2)
Not insured 1(2) 19 (8)
BMI (categorical), n (%)
Underweight (<18.5 kg/m?) 4(7) 5(2) 076
Normal Weight (18.5 to < 25.0 kg/m?) 12 (21) 79 (34)
Overweight (25.0 to < 30.0kg/m?) 17 31) 47 (20)
Obese (30.0 kg/m? and above) 22 (39) 96 (41)
Declined to answer 1(2) 8 (3)
Smoking status, n (%)
Current smoker 7 (12) 48 (20) 322
Former smoker 17 (30) 74 (31)
Never smoker 32 (57) 113 (48)
Exercise 20+ minutes 1+ times in past month,
n (%)
Exercise: 0 times 17 (30) 99 (42) 143
Exercise: 1+ times 39 (70) 136 (58)
Drink alcohol, n (%)
Consume 25 (45) 147 (63) .022
Abstain 31 (55) 88 (37)
CCl, (mean %= SD) 0.59+1.66 0.46 +0.95 .866
BMI, (mean +SD) 29.38 £8.55 29.21+£7.94 .730
Comorbidities?, n (%)
Acid reflux GERD 19 (34) 73 (31) 799
Allergies 31 (55) 133 (57) 986
Anxiety 24 (43) 136 (58) .060
Asthma 16 (29) 60 (26) 767
Chronic pain 26 (46) 126 (54) .099
Cluster headache 14 (25) 70 (30) .585
Depression 30 (54) 137 (58) 622
Epilepsy 3 (5) 8(3) 448
Fibromyalgia 12 (21) 28 (12) 101
Headaches (any type) 27 (48) 138 (59) 202
High cholesterol 18 (32) 60 (26) 403
Hypertension 15 (27) 53 (23) 619

All variables in this table are self-reported from NHWS. p-values for categorical variables were calculated using Chi-square tests, with the exception of race/ethni-
city, employment status, annual household income, health insurance status, and epilepsy where p-values were calculated using Fisher's exact tests. p-values for
continuous variables were calculated using Wilcoxon-rank sum tests.

?Comorbidities shown are presented for those with >20% response from patients or for significant associations adjusted for later in analysis.

Abbreviations. BMI, body mass index; CCl, Charlson Comorbidity Index; GERD, gastroesophageal reflux disease; IBD, inflammatory bowel disease; SD, standard
deviation; UC, ulcerative colitis.
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Table 4. Migraine and treatment characteristics of prevention-eligible patients receiving preventive therapy and prevention-eligible patients not receiving
preventive therapy.

Prevention-eligible patients receiving Prevention-eligible patients not p-value
preventive therapy receiving preventive therapy
(n=56) (n=235)
Disease duration, (mean + SD)
Length of diagnosis (years) 17.20+13.29 16.12+13.85 480
HCP diagnosed migraine?, n (%)
Primary care physician/GP/internist / 31 (56) 164 (71) .012
general internist
Nurse practitioner/physician assistant 0 (0) 8 (3)
Neurologist 23 (42) 49 (21)
Other 1) 11 (5)
Number of migraine headache days in 9.21+7.99 6.06+7.10 .002
past 30 days, (mean +SD)
Number of migraine headache days in 46.32+£44.39 25.21+35.17 < .001
past 6 months, (mean = SD)
Migraine severity when using
medication, n (%)
Mild 32 (57) 60 (50) 542
Moderate 18 (32) 49 (41)
Severe 6 (11) 11 (9)
Migraine severity when not using
medication, n (%)
Mild 2 (4) 13 (11) 437
Moderate 12 (21) 24 (20)
Severe 41 (73) 80 (67)
Don’t know 1(2) 3(2)
Experience migraine related to your
menstrual cycle, n (%)
Yes 20 (43) 67 (34) 301
Number of headache days in the past 15.54+8.59 11.84+8.07 .004
30days, (mean +SD)
HIT-6, n (%)
Little to no impact (<49) 0 (0) 5(2) 133
Some impact (50-55) 1(2) 10 (4)
Substantial impact (56-59) 11 (20) 22 (9)
Very severe impact (60+) 44 (79) 198 (84)
Symptoms experienced, n (%)
Aura 18 (32) 80 (34) 910
Moderate to severe pain 52 (93) 205 (87) 344
Nausea and/or vomiting 39 (70) 153 (65) 626
Pulsating, throbbing, or pounding pain 47 (84) 180 (77) 312
Pain is worse on one side of your 37 (66) 140 (60) 458
head or occurs on one side of your
head only
Pain is made worse by routine 35 (62) 124 (53) 244
activities such as walking or
climbing stairs
Bothered by or unusually sensitive 45 (80) 178 (76) 577
to light
Bothered by or unusually sensitive 45 (80) 169 (72) 263
to sound
See spots, flashing lights, or 'heat 20 (36) 118 (50) .071
waves' before or during the migraine
Lasts for at least four hours but not 38 (68) 146 (62) 519
more than 72 h if untreated
On a medication prior to their current
medication, n (%)
Yes 25 (45) 39 (32) 164
Medication classes®, n (%)
Anticonvulsant 38 (68) 6 (3) <.001
Antidepressant 8 (14) 0 (0) <.001
Beta-blocker 6 (11) 0 (0) <.001
Botulinum toxin type A 6 (11) 0 (0) <.001
FDC 12 (21) 35 (15) A1
NSAID 12 (21) 37 (16) 321
Opioids 6 (11) 40 (17) 338
Triptan 26 (46) 53 (23) .001

All variables in this table are self-reported from NHWS. p-values for categorical variables were calculated using Chi-square tests, with the exception of HCP diag-
nosed migraine, migraine severity when not using medication, HIT-6, antidepressant, and botulinum toxin type A, where p-values were calculated using Fisher's
exact tests. p-values for continuous variables were calculated using Wilcoxon-rank sum tests.

*Missing data n =1 prevention-eligible respondents receiving preventive therapy and n=3 prevention eligible respondents not receiving preventive therapy.
bMedication classes shown are presented for those with >10% response from patients or for significant associations.

Abbreviations. FDC, fixed-dose combination; GP, general practitioner; HCP, health care provider; HIT, Headache Impact Test; NSAID, nonsteroidal anti-inflamma-
tory drugs; SD, standard deviation.
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Table 5. Health outcomes of prevention-eligible patients receiving preventive therapy and prevention-eligible patients not receiving preventive therapy:

unadjusted analysis.

Prevention-eligible patients receiving Prevention-eligible patients not p-value
preventive therapy receiving preventive therapy
(n=56) (n=235)
HRQoL in the past day, (mean +SD)
SF-36 Mental Component Score (MCS) 41.25+12.76 38.63+12.91 170
SF-36 Physical Component Score (PCS) 42.25+10.20 44.73+£10.73 110
SF-6D Health Utilities Index Score 0.61+0.16 0.61+0.13 753
EQ-5D-5L Index Score 0.70£0.19 0.70+£0.19 .837
HRU in the past 6 months — medical
claims data, (mean =+ SD)
All-cause HCP visits 3.40+4.34 231+£3.11 231
All-cause ER visits 0.14+0.33 0.23+0.59 737
Migraine-related ER visits 0.01+0.06 0.07£0.22 373
All-cause hospitalizations 1.10+1.94 1.09+2.17 670
Migraine-related hospitalizations 0.60 + 1.07 0.52+1.01 .861
NHWS: HRU in the past
6 months, (mean +SD)
Specialist visits® 1.76 £0.97 1.65+1.14 347
WPAI in the past 7 days, (mean +SD)
Absenteeism % 10.65+21.29 10.71+£20.43 622
Presenteeism %° 32.69 +30.80 37.48 +£27.90 400
Overall work impairment %° 35.50+34.37 40.88 £30.09 356
Activity impairment 46.07 £30.01 47.87 £28.68 .833
Migraine-related productivity loss in the
past 6 months, (mean + SD)
Number of work days missed due 9.61+27.81 230+7.54 126
to migraine
Number of activity days missed due 18.39+28.08 10.69 £21.43 .015
to migraine
Annualized costs - claims data,
$ (mean +SD)
Migraine-related direct costs 21,366.22 +34,192.91 20,476.71 +42,600.32 365
Cost of migraine 592.11+£1,953.37 532.69 +4,798.49 406
prescription treatments
Total direct costs 41,509.47 + 68,330.97 42,762.20 = 83,695.91 432
Annualized costs — NHWS data
$ (mean +SD)
Total indirect costs*® 15,500.00 £ 20,741.75 14,917.20 £ 14,433.83 349

p-values were calculated using Wilcoxon-rank sum tests.

anlculated using NHWS data.

C

only calculated for employed respondents; patient receiving preventive therapy n= 26, patients not receiving preventive therapy n=136.
only calculated for employed respondents; patient receiving preventive therapy n =26, patients not receiving preventive therapy n=135.

donly calculated for employed respondents; patient receiving preventive therapy n = 29, patients not receiving preventive therapy n=137.
Sumatriptan, frovatriptan, zolmitriptan, rizatriptan, ergotamine, dihydroergotamine, almotriptan, naratriptan, and eletriptan are the drugs included in the cost of

migraine prescription treatments.

Abbreviations. ER, emergency room; HCP, healthcare provider, HRU, healthcare resource utilization; HRQoL, health-related quality of life; MCS, mental component
summary; NHWS, National Health and Wellness Survey; PCS, physical component summary; SD, standard deviation; WPAI, work productivity and activity impairment.

Prevention-eligible patients receiving preventive
therapy versus those not receiving preventive therapy

A considerable proportion of prevention-eligible patients with
migraine rely solely on acute therapies to manage migraine
despite current recommendations for use of preventive ther-
apy®®. Results from the Second International Burden of
Migraine Study demonstrated that less than half of the
patients with episodic and chronic migraine use preventive
treatments, with discontinuation of preventive therapies
attributable to the lack of efficacy and side effects®3. Further, a
discrete-choice experiment suggested that patients prefer pre-
ventive migraine medications with improved efficacy and side-
effect profile, but are willing to trade off efficacy for a better
side-effect profile*'. It is essential to understand how the char-
acteristics of patients receiving preventive therapies differ
from those of patients not receiving preventive therapies.

In this study, sociodemographic characteristics were similar
between patients receiving preventive therapy and those not

receiving preventive therapy. A lower proportion of patients
receiving preventive therapy was diagnosed by PCPs/GP/
internists, whereas a higher proportion was diagnosed by neu-
rologists versus those not receiving preventive therapy. It is
likely that those diagnosed by the former see patients earlier
in the diagnosis and more likely to refer to a specialist for
more comprehensive evaluation®?. Indeed, in an US based
claims database study, visiting a neurologist 1 year-prior was
associated with a greater likelihood of starting a preventive
therapy; this neurologist visit occurred relatively late in
the timeline from migraine diagnosis to initiation of a
preventive therapy, with which averaged 113.3 +119.8 days*®
Additionally, patients receiving preventive therapy had a sig-
nificantly higher number of migraine headache days in the
past 30 days, which is in line with patient-reported survey data
indicating that patients with >10 headache days in the past
month were more likely to have been on a preventive therapy
in the past 12 months?>.



Although not significant, a higher proportion of preven-
tion-eligible patients receiving preventive therapy versus
those not receiving preventive therapy reported severe
migraine when not using medication (either acute or pre-
ventive, or both, as reported by survey respondents).
Prevention eligible patients receiving preventive therapy
reported a significantly higher number of migraine headache
days during the past month and past 6 months and head-
ache days in the past month compared to those not receiv-
ing preventive therapy. These results indicate that patients
experiencing frequent and severe migraine attacks are more
likely to receive prescriptions for and take preventive medi-
cations. This is in line with a US population-based survey
study that demonstrated the frequency of monthly headache
days and disability significantly predicted ever using a pre-
ventive therapy44. Patients receiving preventive therapy
reported using anticonvulsants, antidepressants, beta-
blockers, botulinum toxin type A, and triptans. These medica-
tions have established efficacy based on AAN guidelines for
the preventive treatment of episodic migraine classification
and level of evidence. Of note, onabotulinumtoxin A is indi-
cated for preventive treatment of chronic migraine and fro-
vatriptan is indicated for preventive treatment of menstrual
migraine'**. The use of triptans suggests that patients
receiving preventive therapy were also using acute treatment
for migraine. This demonstrates an additional burden of
migraine as patients with frequent and/or severe migraine
headaches require both types of treatment and a clear
understanding of how acute and preventive therapy fit into
their migraine treatment plan®’. Further, eligible patients
receiving preventive therapy were more likely to use triptans
than those not receiving preventive therapy. Triptan use, in
the form of consistent acute medication refills with <90-day
gap, has been shown to significantly predict initiation of pre-
ventive therapy®. The higher use of triptans and higher
quantity of migraine headache days also suggests that the
acute treatment plans for patients on preventive therapy
may not be fully optimized, which could lead to greater
migraine-related disability and HRQoL***.

No significant differences in HRQoL and HRU were observed
between the groups; however, patients receiving preventive
therapy reported almost two-fold higher activity days missed
due to migraine compared to those not receiving preventive
therapy. This could be likely due to greater burden of migraine in
those receiving preventive therapy as these patients experienced
higher frequency of migraine headache days with more severity.

This study has several strengths. The study utilized both
patient self-reported survey data and medical/pharmacy
claims data that complement each other. NHWS provides an
opportunity to analyze real-world data outside the highly
controlled setting of clinical trials for information on clinical
characteristics (including number of headache days), treat-
ment patterns, and patient reported outcomes that might
not otherwise be available in administrative data such as
insurance claims. The linkage of patient-reported demo-
graphics, behaviors, and outcomes in the NHWS to medical
and pharmacy claims data provided greater detail on HRU,
migraine-related and all-cause direct economic costs,
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migraine prescription utilization, and allowed for information
across patients’ claims history to be utilized.

The limitations of the study need to be acknowledged. While
studies relying on patient self-report are cost-effective, they are
subject to recall bias and inaccuracy. In contrast, claims-based
data are more accurate but are subject to coding errors and do
not cover out-of-plan use®®. Furthermore, as claims were used to
build the migraine cohorts for this study, results are biased
towards those with health insurance and thus may not be gener-
alizable to the entire US population. It is also unknown whether
the results of this study are generalizable outside of the US due
to differences in, for example, healthcare systems and migraine
management. However, studies outside the US have shown that
burden varies according to various factors including treatment
and comorbidities*’***°, NHWS is a cross-sectional study; there-
fore, although multivariable analyses adjust for confounding fac-
tors, causality cannot be determined. Further study of the
bidirectional effects would require a longitudinal study. In add-
ition, not all potential confounders were measured in this study.
NHWS is broadly representative of the corresponding national
adult population; however, similar to other patient-reported sur-
veys, it likely under-represents people without access to or com-
fort with online administration, as well as less healthy elderly
people, institutionalized patients, and those with severe comor-
bidities and disabilities. The self-reported nature of the NHWS is
also associated with potential corresponding biases such as
inaccurate recall and false reporting (intentional or uninten-
tional; e.g. diagnoses are not confirmed by a physician).
However, the percent agreement between self-reported diagno-
ses and claims diagnoses and treatment patterns demonstrated
that patients self-reporting migraine diagnosis in NHWS were
consistent with their medical diagnosis and migraine prescrip-
tion pattern in claims. This finding is in line with another study
that reported moderate-to-substantial concordance between
self-reports and claims-based administrative data for various
chronic conditions*. Another limitation is related to the percent-
age of NHWS respondents with migraine that were linked with
claims data; claims data was available for only 10.6% of the pre-
vention-eligible and non-prevention eligible cohorts, which
restricted the use of claims data to confirming diagnosis of
patients. Furthermore, as some outcomes (HRU, migraine-related
productivity loss, and costs) were based on the past 6 months to
1year, and prevention-eligibility was based on the number of
headache days in past 30 days, results may be biased if patient’s
eligibility changed over time. Moreover, recommendations for
preventive use define eligibility by number of headache days
and impairment'?'®, whereas eligibility in this study was based
only on number of headache days, using a cutoff of 4 per
month. However, the results of this study showed that the pre-
vention-eligible group did, in fact, have greater impairment.
Directions for future research could include examining migraine
characteristics and health outcomes by number of monthly
headache days incrementally to identify the optimum cutoff
selection for defining prevention-eligibility, or could use both
impairment and frequency of headache days to define preven-
tion-eligibility and examine whether patient and clinical charac-
teristics differ among these groups. Moreover, due to the lack of
statistical power, analyses in the prevention-eligible cohort were
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limited to unadjusted bivariate analyses when comparing those
receiving preventive therapy to those not receiving preventive
therapy. Finally, this analysis was conducted prior to the intro-
duction of calcitonin gene-related peptide (CGRP) monoclonal
antibodies (mAb) antagonists; a class of medications specifically
designed to target the pathophysiology of migraine and prevent
migraine attacks®'2. Future research including this novel class
of drugs’ impact on migraine treatment outcomes and the
migraine treatment landscape is warranted.

Conclusions

This study demonstrated that patients with migraine who are
eligible for preventive therapy experience greater burden due to
migraine, reporting more migraine headache days in the past
6 months, more migraine symptoms, a greater impact of
migraine on functional health and well-being, more comorbid-
ities, lowered mental HRQoL, higher rates of presenteeism and
overall work impairment, and more work and activity days
missed due to migraine than patients with migraine who are
not eligible for receiving preventive therapy. Furthermore, pre-
vention-eligible patients receiving preventive therapy reported
more headache days and more missed activity days due to
migraine and were more likely to use triptans than those who
are not on a preventive medication, suggesting that even
among those on a preventive therapy, treatment is not opti-
mized. The results offer a characterization of patients with
migraine in the US along with migraine-related outcomes.
Further research is warranted to determine patient characteris-
tics that are associated with preventive therapy use and subse-
quent outcomes related to it, particularly with new treatments,
as they are incorporated into the migraine treatment landscape.
This data also lays the groundwork for examining potential risk
factors and points of intervention for further study.

Notes

i. p-value for married/living with partner by prevention-eligibility status
not included in Table 1.

ii. p-value for mild migraine when using medication by prevention-
eligibility status not included in Table 2.

iii. p-value for moderate migraine when using medication by prevention-
eligibility status not included in Table 2.

iv. p-value for severe migraine when using medication by prevention-
eligibility status not included in Table 2.

v. p-value for very severe impact (HIT-6 score >60) by prevention-eligibility
status not included in Table 2.

vi. FDCs included: butalbital/acetaminophen/caffeine, aspirin/butalbital/caffeine,
isometheptene/acetaminoph/caffeine, acetaminophen/isometheptene/
dichloralphenazone, and isometheptene/acetaminoph/caffeine

vii. p-value for primary care physician (PCP)/ general practitioner (GP)/internist/
general internist by preventive therapy status not included in Table 4.
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