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Abstract

Background: Triptans are the most commonly prescribed acute treatments for migraine; however, not all triptan users

experience adequate response. Information on real-world resource use and costs associated with triptan insufficient

response are limited.

Methods: A retrospective claims analysis using US commercial health plan data between 2012 and 2015 assessed

healthcare resource use and costs in adults with a migraine diagnosis newly initiating triptans. Patients who either did not

refill triptans but used other non-triptan medications or refilled triptans but also filled non-triptan medications over a

24-month follow-up period were designated as potential triptan insufficient responders. Patients who continued filling

only triptans (i.e. triptan-only continuers) were designated as potential adequate responders. All-cause and migraine-

related resource use and total (medical and pharmacy) costs over months 1–12 and months 13–24 were compared

between triptan-only continuers and potential triptan insufficient responders.

Results: Among 10,509 new triptan users, 4371 (41%) were triptan-only continuers, 3102 (30%) were potential triptan

insufficient responders, and 3036 (29%) did not refill their index triptan or fill non-triptan medications over 24 months’

follow-up. Opioids were the most commonly used non-triptan treatment (68%) among potential triptan insufficient

responders over 24 months of follow-up. Adjusted mean all-cause and migraine-related total costs were $5449 and

$2905 higher, respectively, among potential triptan insufficient responders versus triptan-only continuers over the first

12 months.

Conclusions: In a US commercial health plan, almost one-third of new triptan users were potential triptan insufficient

responders and the majority filled opioid prescriptions. Potential triptan insufficient responder patients had significantly

higher all-cause and migraine-related healthcare utilization and costs than triptan-only continuers.
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Introduction

Migraine is a chronic disease with episodic attacks

characterized by neurological symptoms that are

often incapacitating, including pain, nausea, and sensi-

tivity to light and sound (1). Migraine has a substantial

impact on many aspects of life, including social, emo-

tional, workplace, family, functional disability, and

health-related quality of life (2–4). Attacks can be

debilitating; approximately half of those experiencing

migraine attacks report severe impairment or the need
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for bed rest (4). Migraine is a leading cause of disability
worldwide, with approximately 65% of all disability
attributed to neurological conditions caused by
migraine (5). With peak prevalence between 30 and
39 years of age, migraine is the leading cause of disabil-
ity for those aged 15 to 49 (6,7).

In addition, migraine has a high economic impact
(including direct and indirect costs) to payers and
employers (8–16). In the United States (US), the esti-
mated mean annual direct all-cause healthcare costs for
individuals with migraine is between $6575 and $9798
higher compared to those without migraine (9,11).
Migraine is accountable for approximately $56 billion
in annual US healthcare expenditures (15).

Effective acute treatment can reduce pain, symp-
toms, and disability associated with migraine attacks.
In contrast, suboptimal acute treatment can lead to
increased migraine-related disability, use of inappropri-
ate treatments, risk of medication overuse, and risk of
disease progression (17–20). Suboptimal acute treat-
ment is common, with nearly 40% reporting dissatis-
faction with acute treatment (21). More than half
(56%) report inadequate response to acute treatment,
as measured by pain freedom at two hours (22).
Significant predictors of insufficient response to acute
treatment include male sex, higher body mass index,
and increasing migraine frequency and severity (22).

Triptans are recommended as the first-line treatment
option for the acute treatment of migraine by the
American Academy of Neurology (AAN) and the
American Headache Society (AHS) (23,24). Although
they are the most commonly used first-line prescription
treatment for a migraine attack, observational studies
have consistently demonstrated low adherence and per-
sistence to triptans in the real world (25,26). Among
those who discontinue triptans, the most commonly
cited reasons are lack of efficacy and adverse events
(26,27). The latest AHS Consensus Statement recom-
mends trial of at least two oral triptans prior to switch-
ing to another medication class for acute treatment of
migraine attacks (24). However, more than half of new
triptan users do not refill their first triptan prescription;
most switch to non-triptan migraine medications
instead of refilling their triptan; and approximately
one in four discontinue acute treatment entirely.
Among new triptan users that switch medications, the
overwhelming majority do not switch to another trip-
tan, instead receiving barbiturates, non-steroidal anti-
inflammatory drugs (NSAIDs), and opioids (25). These
findings suggest that some new triptan users are receiv-
ing suboptimal treatment benefits with triptans for the
acute treatment of migraine.

While the effects of migraine on direct medical costs
have been studied, little is known about the impact of
suboptimal response or poor tolerability of acute

treatments on costs. Although insurance claims offer

objective data well suited to studying care and costs

patterns, research on the effect of acute treatment pat-

terns on direct medical costs has been limited by the

lack of information on patient-reported outcomes,

including assessments of triptan effectiveness or toler-

ability. In this study, we utilize prescription fill patterns

of triptans and other acute migraine medications

among those newly initiating a triptan to provide a

measure of treatment adequacy. We define patients as

potential triptan insufficient responders (TIRs) based

on patterns of triptan and non-triptan acute medica-

tion prescription fills. The objectives of this study were

to determine the proportion of new triptan users who

are categorized as potential TIRs based on prescription

fill patterns and estimate their incremental costs and

healthcare resource use compared to those who are

potentially adequate responders to triptans.

Methods

Study design

This study was a retrospective cohort analysis con-

ducted using commercial health plan data spanning

between 2012 and 2015 from the Optum

ClinformaticsTM Data Mart (CDM). The CDM is a

database comprised of administrative health claims

data for a large national US insurer. Data from the

CDM spans across all 50 states and contains a geo-

graphically diverse population. Claims were submitted

for payment by providers and pharmacies and were

verified, adjudicated, adjusted, and de-identified prior

to inclusion in the CDM.

Study population

The analysis included commercially-insured adults

aged 18 or older with at least one prescription claim

for a triptan (the first triptan claim is designated the

index triptan) with the first claim date (designated the

index triptan date) occurring within the identification

window of 1 January 2013 to 31 December 2013

(Figure 1). The triptans included almotriptan, eletrip-

tan, frovatriptan, naratriptan, rizatriptan, sumatriptan,

sumatriptan combinations, and zolmitriptan. All

patients were required to have continuous enrollment

in the 12-month pre-index and 24-month post-index

periods. Patients were also required to have at least

one migraine diagnosis (ICD-9-CM code 346.XX)

and no prior triptan claims during the 12-month pre-

index to qualify as new triptan users. Patients were

excluded if they had claims for multiple triptan pre-

scriptions on the index date.
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Next, the use of triptans and other acute treatments

for migraine was identified in the 24-month post-index

period. The inclusion of other acute treatments for

migraine was based on a modified list of medications

from an evidence review from the American Academy

of Neurology (28,29). This list included oral formula-

tions that were grouped into medication classes of acet-

aminophen, other guideline-listed triptans, butalbital

combinations, ergots, NSAIDs, and opioids including

opioid combinations (see Supplemental Table 1).

Finally, an additional consideration was that opioids,

NSAIDs, and butalbital combinations may be used for

other indications and hence, a medical claim with a

migraine diagnosis in the 15-day window including

the prescription fill date and 14 days prior to that

date was applied as an additional criteria for these

agents to be classified as a migraine-related prescrip-

tion. The 15-day requirement was similar to the defini-

tion used in prior research to identify non-migraine

specific medications as being used for migraine (25).
Based on the triptan and other acute treatment fill

patterns of new triptan users over the 24-month post-

index period, different groups were identified for exclu-

sion and inclusion from the sample. The group of

patients who did not refill their index triptan or any

other acute treatment for migraine over the 24-month

post-index period were excluded. This group likely rep-

resented patients who were misdiagnosed with migraine

or had low frequency or severity migraine attacks not

requiring prescription treatments. Hence, at least one

refill for a triptan or non-triptan acute treatment of

migraine in the 24-month post-index period was

required to select for patients with ongoing migraine

attacks requiring acute treatment with prescription

medications.
From the remainder of the sample, two groups were

identified (Table 1). The first group was comprised of

triptan-only continuers, which included patients with at
least one refill of the index triptan or a new fill for a
non-index triptan without any new fills for a non-
triptan medication within the 24-month post-index
period. This group of patients was labeled as potential-
ly having adequate response to triptans. The second
group attempted to capture potential TIR patients
(Table 1). It included two types of patients: Triptan
discontinuers using other non-triptan medications and
triptan continuers using other acute medications.
Triptan discontinuers using other non-triptan medica-
tions included patients without any refills of the index
triptan or any new fills for a non-index triptan during

Identification period

1st Triptan claim
(index date)

12-month
pre-index period

12-month
post-index period

24-month
post-index period

Jan 1, 2012 Jan 1, 2013 Dec 31, 2013 Dec 31, 2015

Figure 1. Study design.

Table 1. Study cohort definitions.

Cohort names Definition

Triptan-only continuers Patients with �1 refill for their

index triptan within

24 months without non-index

triptan or other non-triptan

migraine-related medications

used over the same 24 months

Triptan discontinuers

using other acute

medications

Patients with no refills for index

triptan or no fill of non-index

triptan within 24 months plus

use of other non-triptan

medications for migraine over

the same 24 months

Triptan continuers using

other acute

medications

Patients with �1 refill for index

triptan or fill for non-index

triptan within 24 months plus

use of other non-triptan

medications for migraine over

the same 24 months

Potential triptan insuffi-

cient responders (TIR)

Combined triptan continuers

and triptan discontinuers using

other acute medications
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the 24-month post-index period and at least one fill for

ergots, butalbital combinations, NSAIDs, or opioids.

These patients likely represented those with triptan tol-

erability issues or lack of response who still needed

other non-triptan medications. Triptan continuers

using other acute medications included patients with

at least one refill of the index triptan or a new fill for

a non-index triptan during the 24-month post-index
period and at least one fill for a non-triptan acute treat-

ment for migraine. These patients likely represented

those with suboptimal response to triptans, needing

additional non-triptan medications for treating their

migraine attacks.

Outcomes

Outcomes of this study were healthcare resource use

and costs over the first year (months 1–12) and

second year (months 13–24) post-index, stratified by

triptan-only continuers and potential TIR patients.
Healthcare resource use measures included the percent-

age of patients and average number of inpatient visits

and emergency department (ED) visits, and the average

number of outpatient visits with a physician or neurol-

ogist. Healthcare costs (medical and prescription costs)

were based on amounts paid on adjudicated claims

including plan payments and patient out-of-pocket

costs in the form of copayment, deductible, and coin-

surance. Both resource use and costs were classified as

either all-cause or migraine-related costs. Migraine

and/or headache-related classification were based on

the presence of a migraine or headache diagnosis with

the medical claim. Migraine-related costs included pre-
scription costs for oral acute medications (triptans,

NSAIDs, ergots, butalbital combinations, and opioids)

and oral preventive medications (antihypertensives,

anticonvulsants, and antidepressants). A comprehen-

sive list of acute medications can be found in

Supplemental Table 1.

Statistical analysis

Sample demographic and clinical characteristics of

potential TIR patients and triptan-only continuers

(i.e. potentially adequate triptan responders) were
assessed using descriptive statistics. Mean unadjusted

healthcare resource use and cost outcomes were esti-

mated in the two study groups. Multivariate regression

analyses were conducted to estimate the differences in

healthcare resource use and cost outcomes between

both groups. Specifically, multivariate logistic regres-

sions were estimated for the binary outcomes of hospi-

talization and ED visits. Multivariate generalized linear

models (GLM) with links selected by use of the

Pearson correlation test, the Pregibon link test, and

the modified Hosmer and Lemeshow test and families
selected by the modified Park test were estimated for
the remaining healthcare resource use and cost out-
comes (30) (see Supplemental Table 2). The adjusted
estimates for the healthcare resource use and cost out-
comes were calculated using the method of recycled
predictions (30). Demographic characteristics included
in the models were age, gender, geographic region,
and type of insurance plan. Clinical covariates included
Elixhauser comorbidities; relevant migraine-related
comorbidities of anxiety and mood disorders, allergic
rhinitis, pain (chronic pain, central pain, psychogenic
pain, other pain, neck pain, back pain, fibromyalgia),
and sleep disturbances; and cardiovascular comorbid-
ities wherein triptans have warnings or contraindica-
tions (hypertension, hyperlipidemia, obesity, and
ischemic disease including ischemic heart disease, cere-
brovascular disease, and peripheral vascular disease).
The regression models also included indicator variables
identifying the specific index triptan agent. Additional
covariates were included to serve as proxies of migraine
severity and health status. These consisted of the
number of distinct classes of acute medications used
(i.e. butalbital combinations, ergots, NSAIDs, and
opioids including opioid combinations), presence of
chronic migraine diagnosis, any pre-index migraine
related inpatient visits or ED visit, and total all-cause
costs (categories based on quartiles) in the pre-index
period.

Results

Patient characteristics

A total of 10,509 patients were identified as new triptan
users (see Supplemental Figure 1). Of new triptan
users, 3036 (29%) did not refill index triptan or fill
any other non-index triptan or other acute treatments
for migraine and were excluded from the analysis.
Another 4371 (41%) were identified as triptan-only
continuers and 3102 (30%) were classified as potential
TIR patients.

By definition, the triptan-only continuer group was
on triptan monotherapy and all patients in the poten-
tial TIR groups received a non-triptan acute treatment
of migraine in the 24-month post-index period. The
most common non-triptan acute medications filled in
the post-index period by potential TIR patients were
opioids and opioid combination prescriptions (53%
and 68% in 12- and 24-month post-index periods,
respectively). Other less commonly filled non-triptan
acute medications among the potential TIR patients
in the post-index period included NSAIDs (32%) and
butalbital combination (27%) prescriptions. The use of
ergots was very low (2%) and no patients were
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identified with prescription fills for acetaminophen in

the 24-month post-index period.
Sample characteristics of the two study groups,

namely the triptan-only continuer group and the poten-

tial TIR group are presented in Table 2. In both

groups, most patients were female (>80%), between

the ages of 35 and 64 (>60%), with a point of service

plan (>75%). The most commonly reported index trip-

tan by frequency was sumatriptan, rizatriptan, and

eletriptan. Triptan-only continuers had fewer comor-

bidities, as measured by Elixhauser comorbidity

count; fewer migraine-related comorbidities such as

pain, mood disorders, and sleep disturbances; and

fewer cardiovascular disease-related comorbidities,

such as hypertension, than potential TIR patients.

Compared to triptan-only continuers, potential TIR

patients had higher use of non-triptan acute medication

classes in the pre-index period. Nearly twice as many

potential TIR patients had a migraine-related inpatient

or ED visit (20.2% vs. 11.2%) and a higher proportion

of potential TIR patients fell in the upper quartile of

annual cost in the pre-index period relative to the

triptan-only continuers. Supplemental Table 3 further

presents the characteristics of the two types of patients

comprising the potential TIR group, namely the triptan

discontinuers using other acute medications and triptan

continuers using other acute medications, and shows

that these two subgroups were generally similar.

Healthcare resource utilization

In the unadjusted analysis, potential TIR patients had

significantly higher rates of migraine-related inpatient

and ED visits as well as mean number of physician

visits compared to triptan-only continuers (see

Supplemental Table 4). In the adjusted analysis, a signif-

icantly higher proportion of potential TIR patients

versus triptan-only continuers had at least one

migraine-related inpatient visit in months 1–12 (þ3.9%;

p< 0.001) and months 13–24 (þ3.2%; p< 0.001).

Similarly, a significantly higher proportion of potential

TIR patients had at least one migraine-related ED visit in

months 1–12 (þ10.8%; p< 0.001) and months 13–24

(þ8.6%; p< 0.001) compared to triptan-only continuers.

Compared to the triptan-only continuers, potential TIR

patients had 1.2 and 0.8 (p< 0.001) additional migraine-

related physician visits during months 1–12 and months

13–24 post-index, respectively.

Healthcare costs

Unadjusted all-cause total costs, migraine-related total

costs and migraine-specific medical costs were higher in

the potential TIR group versus the triptan-only group

(see Supplemental Table 5). After adjustment, mean

annual all-cause costs remained significantly higher
for potential TIR patients, with an incremental cost of
$5449 in months 1–12 and $6231 in months 13–24 post-
index (both p< 0.001) (Figure 2). For potential TIR
patients, adjusted mean annual migraine-related costs
were $2905 higher than triptan-only continuers in
months 1–12 and $2615 higher in months 13–24 post-
index (both p< 0.001) (Figure 3).Most migraine-related
costs were medical, rather than pharmacy costs.
Adjusted mean annual migraine-related medical costs
for potential TIR patients were $2607 higher than
triptan-only continuers in months 1–12 and $2422
higher in months 13–24 post-index (both p< 0.001).

Discussion

To our knowledge, this claims-based study is the first
attempt to identify potential TIR patients and quantify
direct healthcare costs associated with triptan insuffi-
cient response in a geographically diverse population of
a large national US commercial insurer. Given that
clinical response and tolerability issues are not cap-
tured in insurance claims data, fill patterns for non-
triptan acute treatments were used as a proxy to iden-
tify potential TIR patients. Our study has several
important findings with potential implications for clini-
cians and payers. First, almost one in three (30%) new
triptan users were potential TIR patients. Second, two-
thirds (68%) of these potential TIR patients received a
migraine-related opioid prescription over 24 months
since initiating a new triptan and over half (53%) did
so over 12 months. Third, potential TIR patients
had significantly higher migraine-related healthcare
resource use and costs than those who were potentially
adequate responders, even after adjusting for sociode-
mographic and clinical characteristics.

Despite the use of a claims-based proxy for TIR
status, our finding that almost one-third of the new
triptan users were potential TIR patients is within the
range of estimates reported from data sources wherein
triptan response and tolerability issues could be mea-
sured, including results from the Adelphi Disease-
Specific program (38%), the ACHIEVE I and II clini-
cal trial program (23–24%), and reviews of triptan
clinical studies (30–40%) (31–36). Furthermore, the
high rate of migraine-related opioid prescription fills
identified in these potential TIR patients during
follow-up further lends support to our claims-based
proxy of TIR status. It highlights that these patients
had an unmet need requiring them to resort to potent
medications such as opioids while discontinuing trip-
tans or in addition to continuing their triptan prescrip-
tion. Our data came from a population-based analysis
of patients newly initiating triptans from a largeUS insur-
er, making our results more generalizable, and raise the
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Table 2. Patient demographic and clinical characteristics.

Characteristic, n (%)

Triptan-only

continuers

n¼ 4371

Potential

TIR patients

n¼ 3102

Age (years)

18–24 494 (11.3) 314 (10.1)

25–34 865 (19.8) 658 (21.2)

35–44 1391 (31.8) 996 (32.1)

45þ 1621 (37.1) 1134 (36.6)

Gender

Female 3583 (82.0) 2592 (83.6)

Male 788 (18.0) 510 (16.4)

Region

Northeast 333 (7.6) 220 (7.1)

Midwest 1332 (30.5) 835 (26.9)

South 1788 (40.9) 1406 (45.3)

West 918 (21.0) 641 (20.7)

Plan type

Point of service 3384 (77.4) 2439 (78.6)

Health maintenance organization 405 (9.3) 280 (9.0)

Other* 582 (13.3) 383 (12.3)

Elixhauser comorbidity count

0 1953 (44.7) 1022 (32.9)

1 1265 (28.9) 894 (28.8)

2–3 913 (20.9) 815 (26.3)

4þ 240 (5.5) 371 (12.0)

Migraine-related comorbidities

Pain 970 (22.2) 1125 (36.3)

Mood disorders 864 (19.8) 906 (29.2)

Rhinitis 753 (17.2) 611 (19.7)

Sleep disturbances 404 (9.2) 517 (16.7)

Cardiovascular disease-related comorbidities

Hyperlipidemia 875 (20.0) 729 (23.5)

Hypertension 733 (16.8) 708 (22.8)

Obesity 327 (7.5) 334 (10.8)

Ischemic disease (coronary heart disease, peripheral 181 (4.1) 235 (7.6)

vascular disease, and/or cerebrovascular disease)

Index triptan agent

Sumatriptan 2702 (61.8) 1972 (63.6)

Rizatriptan 814 (18.6) 557 (18.0)

Eletriptan 437 (10.0) 293 (9.4)

Zolmitriptan 199 (4.6) 115 (3.7)

Naratriptan 88 (2.0) 71 (2.3)

Frovatriptan 73 (1.7) 58 (1.9)

Almotriptan 36 (0.8) 18 (0.6)

Sumatriptan combination 22 (0.5) 18 (0.6)

Presence of chronic migraine diagnosis 228 (5.2) 286 (9.2)

Pre-index count of distinct medication classes for acute treatment of migraine**

0 3359 (76.8) 1711 (55.2)

1 888 (20.3) 1115 (35.9)

2þ 124 (2.8) 276 (8.9)

Pre-index migraine-related inpatient or emergency department visit 489 (11.2) 626 (20.2)

Pre-index all-cause total costs

Quartile 1 (<$1287): 1198 (27.4) 520 (16.8)

Quartile 2 ($1287–$3817): 1171 (26.8) 629 (20.3)

Quartile 3 ($3819–$10,860): 1071 (24.5) 829 (26.7)

Quartile 4 ($10,865–$645,097) 931 (21.3) 1124 (36.2)

Note: All data are n (%) unless otherwise indicated.

EPO: exclusive provider organization; NSAID: nonsteroidal anti-inflammatory drug; PPO: preferred provider organiza-

tion; TIR: triptan insufficient responder.

*Plan type – ‘Other’ includes preferred provider organization, exclusive provider organization.

**Distinct medication classes for acute treatment of migraines includes butalbital combinations, ergots, NSAIDs, and

opioids including opioid combinations.
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need for both clinicians andpayers to identify TIRpatients

in clinical practice and address their unmet needs.
Our finding on the high rates of opioid use among

the potential TIR patients is surprising in light of the

broad recommendations to avoid opioids as acute

treatments for migraine (24,37,38). This may reflect

the limited availability of well-tolerated and effective

treatments for migraine attacks not adequately man-

aged by triptans. Post-hoc analyses confirmed that

the vast majority (70%) of the TIR patients using

opioids during 12-month post-index follow-up did

not have any opioid use prior to initiation of triptans.

These findings are similar to another study, which

reported that among those who switched from triptans

to a new medication class after initial triptan fill,

approximately half switched to an opioid (25). This

suggests that real-world treatment patterns deviate

from clinical guidelines including the AHS Consensus

Statement of trying two oral triptans prior to switching

medication classes (24). While switching between trip-

tans has not demonstrated any clinical benefit or cost

savings, augmenting treatment with opioids, barbitu-

rates, and NSAIDs also does not improve headache-

related disability (20,39,40). While our study results are

based onUS data, where opioid use formigraine is a well-

recognized problem, opioids were reported to be the
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second most common treatment for migraine (after trip-
tans) in a survey of self-diagnosed individuals with
migraine across 17 European countries, suggesting that
opioid use is a problem that extends beyond the US (16).
Although several programs have been put in place to
manage opioid use in the US, the findings reported here
demonstrate the need to pay special attention to the care
of migraine patients among other patients with pain
conditions.

Our findings on significantly higher healthcare
resource use and costs associated with triptan insuffi-
cient response have important implications for payers.
Total all-cause costs were almost 1.5 times higher for
potential TIRs and migraine-related costs were nearly
three times higher compared to potentially adequate
responders. This may still underestimate the true cost
of suboptimal acute treatment, as we did not capture
the patient cost of over-the-counter medications or cost
of medications not covered by insurance. While pub-
lished literature comparing resource use and costs
among people adequately versus suboptimally man-
aged with triptans is scarce, a 2004 study from the
United Kingdom investigating medication and primary
care costs of switching from sumatriptan to an alterna-
tive triptan resulted in a modest cost increase at follow-
up (40). Our results on higher rates of migraine-related
ED and hospital visits and ensuing costs among poten-
tial TIR patients further highlight that an unmet need
exists among patients who either discontinue triptans
potentially due to lack of clinical response or tolerabil-
ity issues or those who continue with triptans despite
possible suboptimal treatment response. As new acute
treatments for migraine enter the market and the treat-
ment paradigm shifts, payers will need to continuously
evaluate choices and adequacy of treatments to validate
continued use and potentially lower direct medical costs
as a result of better management of migraine attacks.

There were several limitations in our study. As with
any administrative claims study, coding and entry
errors may exist. The analysis was limited to a commer-
cially insured population, which may not be generaliz-
able to other insurance plans. We could only observe
prescriptions filling behavior, but we could not confirm
how medications were taken. We assumed those who
refilled their index triptan or filled another triptan with-
out use of other prescription-strength acute medica-
tions for migraine were taking them properly and
receiving adequate treatment benefits. We also did
not have access to patient-reported outcomes data;
hence, we could not directly determine their clinical
response to triptans. A patient who switches to a
second triptan that was also ineffective but had no
use of non-triptan acute medications would be consid-
ered a triptan-only continuer (i.e. not a potential TIR
patient). Hence, our definition may underestimate the

true prevalence of TIR. Alternatively, our definition
may overestimate the true prevalence of TIR by inclu-
sion of patients who use both non-triptan medications
such as NSAIDs in addition to triptans, despite an
adequate response to triptans, to manage varying
types or severity of migraine attacks. Similarly, we
cannot determine why people did not refill a triptan.
However, non-clinical reasons such as out-of-pocket
costs are unlikely to be the reason for the lack of a
triptan refill since the vast majority of patients in our
study were using sumatriptan as their index triptan
agent, which was available as a cheap generic drug
during our study period. It is possible that those who
did not refill their index triptan were not correctly diag-
nosed or did not continue to experience migraine
attacks. However, this is unlikely since the analysis
was limited to those with at least two fills of an acute
treatment (index triptan and subsequent fill of triptan
or non-triptan medication) to avoid including those
who were misdiagnosed or no longer needed any
acute prescription treatment for migraine. Non-
specific acute treatments for migraine can be used to
treat other conditions. To ensure acute medications
were used for migraine attacks, fills for NSAIDs, butal-
bital combinations, and opioids were required to have
occurred within 15 days of an encounter with a
migraine diagnosis to be considered migraine related.
Finally, potential TIR patients had higher healthcare
resource use and cost in both the pre-index and post-
index period. In adjusted models, we controlled for
comorbidities, the presence of pre-index inpatient or
ED visits, pre-index cost quartiles, and the presence
of chronic migraine diagnosis to adjust for severity
unrelated to acute treatment optimization. After
adjustments, migraine-related healthcare resource use
and cost remained higher for potential TIR patients.
However, confounding factors such as higher migraine
severity and/or frequency may remain due to unob-
served or unmeasured artifacts that contribute to differ-
ences in both groups. Other systematic differences
between study groups not captured by claims data
could account for reported outcomes, despite adjusting
for differences in demographic and clinical characteristics.

Conclusion

In people with migraine who receive a new prescription
for a triptan, nearly a third (30%) are defined as poten-
tial TIR patients. Potential TIR patients have higher
migraine-related healthcare resource utilization and
costs than patients who are potentially adequate res-
ponders to triptans for acute treatment of migraine.
The findings of this study suggest that more effective
or better tolerated acute treatments are needed for the
management of migraine attacks for some patients.

646 Cephalalgia 40(7)



Article highlights

• Results from this claims analysis suggest that 30% of patients who fill new triptan prescriptions may have
had intolerability issues or an insufficient response to the triptan based on not refilling the triptan and/or
based on the use of other acute medications.

• Potential triptan insufficient responders incur greater migraine-related healthcare resource use and costs
over the first year and second year of follow-up than patients who are potentially adequate responders.

• The annual incremental migraine-related total costs of potential triptan insufficient responders are $2905
higher in the first 12 months.
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