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ABSTRACT

OBJECTIVES: The objectives were 2-fold: (1) to describe the utilization patterns
of new users of triptan therapy and (2) to measure the direct (pharmacy and
medical) costs of migraine-related health care services in moderate-to-severe
migraine patients treated with drug prophylaxis compared with migraine patients
who are not treated with drug prophylaxis.

METHODS: A retrospective administrative database study was conducted from
the perspective of a managed care health plan. Patients initiating triptan therapy
were identified, and utilization in the 12 months following initiation of drug therapy
was determined. In addition, moderate-to-severe migraine patients were identified
based on the quantity of triptan medication dispensed. Patients were classified
as utilizing or not utilizing migraine prophylaxis. Migraine-specific health services
costs in the 12 months following identification were determined. A multivariate
ordinary least squares regression model was constructed to determine the impact
of the use of drug prophylaxis on total cost. Utilizing the model, the difference in
health services costs was predicted for each subject and the average treatment
effect was computed.

RESULTS: Thirty-nine percent of new triptan users received only 1 triptan claim
during the 12-month follow-up period, accounting for 11.5% of the total triptan
cost incurred by the health plan for this cohort. For new triptan users, triptan

use in the first or second quarter was correlated with triptan use in the entire
12-month follow-up period (r = 0.187 and 0.279, respectively). The mean migraine-
related pharmacy cost per patient during the follow-up was $871; however,
continuous users had mean costs ($1,505) nearly 3 times the mean costs for
new users ($506, P<0.05). The average treatment effect of drug prophylaxis

in moderate-to-severe migraine patients was a decrease of $560 ($514-$607)
per patient per year in 1998-2001 dollars.

CONCLUSION: High utilizers of migraine therapy can be identified early in treat-

ment. Drug prophylaxis for migraine is cost saving, and an intervention program
that increases the use of migraine prophylaxis in potential candidates could be

cost beneficial.
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igraine is a chronic, episodic disorder that interrupts

the patient’s ability to function and decreases quality

of life. It affects 17.6% of females and 5.7% of males
in the United States,' occurring most commonly between the
ages of 25 and 55.2 The economic burden of migraine includes
both direct and indirect costs. The direct costs are those that are
experienced by the patient or the third-party payer resulting
from physician office visits, emergency room or urgent care
center visits, medications, diagnostic tests, and hospitalizations.
Patients and employers also incur indirect costs as a result of
missed days of work, decreased productivity while experiencing
a migraine, and decreased quality of life.

Annual estimates for the direct costs of migraine care in the
United States in 1994 have been estimated at approximately
$1 billion.* In 1989 and 1990, managed care patients with
migraine incurred an average cost of $145 per member per
month (PMPM) as opposed to $89 PMPM for those patients
without migraine.* Even though this time period was prior to
the introduction of the triptan medications, these patients
generated 3 times as many pharmacy claims as the comparison
group. A study of the Idaho Medicaid population in 1998 found
that migraine patients, on average, incurred $2,844.67 in
prescription claims per year as compared with $998.80 for controls
matched on age, sex, and residence.’

Utilization of health care services is another method to
assess the economic impact of migraine. Joish et al. also found
that physician visit, hospital, and outpatient hospital claims
were significantly higher in migraine patients.” In 1994, physician
office visits accounted for the greatest proportion (60%) of
treatment costs, while prescription medications made up
almost all of the remaining costs (30%).?

The severity of attacks varies across migraine patients and can
vary even across attacks within one patient. Migraine attacks may
range from mild, treatable with simply over-the-counter medica-
tions, to so severe that the patient requires a day or more of bed
rest. Treatment, therefore, can be complicated and must be
individualized. Research analyzing migraine costs by severity level
is limited; however, patients with greater severity of migraines
show higher rates of consultations.® Severity is generally deter-
mined by frequency of headaches, pain intensity, disability, days
missed from work, and days of impaired work function.™

Migraine prophylaxis may be indicated in patients with
frequent or severe episodes. It has been suggested that patients
experiencing more than 2 attacks per month are candidates
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Subject Selection Process
for Study Populations

Both A and B Cohorts
* 18-65 Years of Age
18 Months Eligibility Between January 1, 1998,
and May 31, 2001
* 6-Month Wash-out
¢ 12-Month Follow-up
At Least 1 Migraine-Specific Medication Claim

/\

Cohort A — New Triptan Users Cohort B — Migraine Patients
* Index Claim Is a Triptan * Either 2 or More Migraine-

* New Start Specific Medications or

* ICD-9 Code for Migraine

- X

Prophylaxis Prophylaxis Excluded
Patients Candidates e Less Than 18 TEs
* 2 Claims in Same * No Claim for in First 6 Months
Class During Any Prophylaxis Medication | | Postindex
3-Month Period * At Least 18 TEs * Prophylaxis
* No Prophylaxis Claim || During First 6 Months || Medication and
Prior to Index Date Postindex Related Diagnosis

* No Diagnosis Related
to Prophylaxis
Medication

Prophylaxis
Medication and Less
Than 2 TEs/Month
Prior to First
Prophylaxis Claim

ICD-9=International Classification of Diseases, 9th edition; TE=triptan equivalent.

for prophylaxis.'®' Consensus guidelines for initiation of
prophylaxis have not been established. As with acute therapy,
the decision to incorporate pharmacologic prophylaxis in a
migraineur’s regimen is individualized, based on the severity
and frequency of attacks and the comorbid conditions of each
patient."”” Medications used for prophylaxis include beta-blockers,
tricyclic antidepressants, valproic acid and derivatives,
selective serotonin reuptake inhibitor (SSRI) antidepressants,
nonsteroidal anti-inflammatory drugs, and calcium channel
blockers. The American Academy of Neurology published migraine
treatment guidelines in 2000 that classified the various migraine
prophylaxis drugs into 5 categories based on the evidence of
efficacy and the incidence of side effects for each drug.
Amitriptyline, divalproex, propranolol, and timolol were
classified as “Group 1” agents: medications with proven high
efficacy and mild-to-moderate adverse events."”

Since the introduction of the “triptan” class of medications
in the early 1990s, research efforts in migraine have focused on
the development of appropriate treatment strategies using this
efficacious, yet comparatively expensive, class of medications.
Although there has been much research on the cost-effectiveness
of sumatriptan therapy, there has been relatively little work
done in the area of cost-effectiveness or cost benefit of migraine
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prophylaxis, presumably because most are now available
generically and are relatively inexpensive. A model developed
by Steiner in 1995 assesses the cost-effectiveness of migraine
prophylaxis but relies heavily on many assumptions.” Adelman
et al. developed a model to calculate the minimum number of
migraine attacks per month a patient would need to experience
for different types of prophylaxis to be cost effective. This
method, however, is individualized per patient and would
require alteration and population assumptions in order to be
applied in a systematic manner in a managed care population.®

In addition, there is little research in the area of utilization
patterns of triptan users. Characterizing triptan utilization
patterns of patients receiving this type of therapy would help to
inform the development of disease management programs.
Disease management programs may be most efficient when it is
possible to identify potentially high utilizers of pharmaceuticals
early in drug therapy since these patients may benefit most from
drug prophylaxis of migraine. Therefore, information on the
feasibility of early identification of high utilizers would augment
a disease management intervention.

This study examined the pharmacy and medical utilization
and costs of migraine patients in a managed care population
and compared health services utilization trends of patients who
are treated with prophylaxis with those who might be candidates
but do not receive migraine prophylaxis. Triptan use patterns
following initiation are evaluated to determine whether potential
high utilizers may be identified early in therapy when intervention
may be most cost effective. Potential differences in cost among
prophylaxis groups was determined to aid in the development
of quality improvement initiatives.

mm Methods

Study Design

A retrospective claims analysis was performed utilizing
pharmacy, medical, and eligibility databases from a large managed
care health plan with more than 2 million members. The health
plan used in the study was a mix of health maintenance
organization (HMO, 40%) and preferred provider organization
(PPO, 60%) health plans located in the western United States.

Patient Populations

Figure 1 illustrates the selection process used to define the
patient populations. Commercial enrollees between the ages of
18 and 65 years who had at least 1 migraine-specific prescription
claim during the time period of July 1, 1998, to May 31, 2000,
were identified. Migraine-specific medications used for the
purpose of identifying migraine patients included ergotamine
products, isometheptene combination products, methysergide,
sumatriptan, zolmitriptan, naratriptan, and rizatriptan. The first
migraine-related claim (either pharmacy or medical) was
identified as the index claim. Patients who did not have continuous
eligibility for the health plan for the 6 months prior to and the
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12 months following the index claim were excluded from
the analyses. Two patient cohorts were then identified using
the criteria described below.

The first analysis cohort (A) was a subset of patients who
were newly started on triptan therapy. This cohort included
patients who received a triptan medication as the index
pharmacy claim. Patients receiving a migraine-specific medication
during the 6 months prior to the index claim were excluded
from this cohort. Prescription medication use in the 12 months
following the index claim was determined and analyzed in
order to characterize migraine-related pharmacy use in new
utilizers of triptan medications.

The second analysis cohort (B) represents migraine patients
and includes patients who had either (1) an International
Classification of Diseases, 9th edition (ICD-9) code for migraine
(346.0-346.2, 346.8, and 346.9) and at least 1 migraine-specific
medication claim or (2) 2 or more migraine-specific medication
claims during the specified time period. Migraine-specific
medication claims were identified by the First Data Bank
national drug data file definition using Smart-key code 0272 and
included ergotamine products, isometheptene combination
products, methysergide, sumatriptan, zolmitriptan, naratriptan,
and rizatriptan (almotriptan, frovatriptan, and eletriptan were not
approved for use in the United States at the time of this study).

Definition of Prophylaxis Subgroup

Patients in the second analysis cohort (B) were used to identify
the subgroups used for the prophylaxis analysis. Patients receiving
drug prophylaxis and potential candidates for prophylaxis were
identified. The definition for potential candidates for prophylaxis
was conservative in order to minimize potential bias. Patients
who were potential candidates for prophylaxis were identified
based on the suggested criteria that recommends use in patients
with greater than 2 migraine attacks per month.** Patients who
were determined to be candidates could not have a claim for a
medication used for prophylaxis in the 12 months following
their index date and were required to possess triptan medication
in sufficient quantities to treat more than 18 headaches in the
first 6 months following the index migraine-related claim.

Because of the different dosing schedules of the triptan medica-
tions, the quantity of triptan medication received was standardized
using a proxy unit, the triptan equivalent (TE). Each TE
was equal to the maximum quantity recommended to treat
1 headache episode for each triptan medication. Table 1 depicts
the quantities for each medication that were considered
equivalent to 1 TE. Patients possessing greater than 18 TEs in
the first 6 months following the index claim were considered
potential candidates for migraine prophylaxis medication. The
use of these criteria selected only those with frequent migraines
(moderate-to-severe migraineurs) for the migraine prophylaxis
candidates group.

Patients were considered to be on migraine prophylaxis if

Quantity of Triptan Units
Used per Triptan Equivalent

Medication* Quantity per Triptan Equivalent

Sumatriptan tablets 3 tablets

Sumatriptan injectable 2 injections/1 kit

Sumatriptan nasal spray 2 doses/1 kit

Zolmitriptan tablets 3 tablets
Naratriptan tablets 2 tablets
Rizatriptan tablets 3 tablets

* All doses were considered equivalent in determination of triptan equivalents; there-
fore, only quantity was used in the calculation. Almotriptan, frovatriptan, and
eletriptan were not approved for use in the United States at the time of this study.

they had at least 2 claims for medications in the same class in
any 3-month period during the 12-month follow-up period.
Migraine prophylaxis medications included tricyclic anti-
depressants, SSRI antidepressants, mirtazapine, venlafaxine,
phenelzine, beta-blockers, calcium-channel blockers, valproic
acid and derivatives, gabapentin, tiagabine, topiramate, and
carbamazepine.'? Exclusion criteria were applied in order to
increase the likelihood that patients were using the medication
for migraine prophylaxis versus another nonmigraine
indication. Patients who received the prophylaxis medication
prior to the migraine index date or who had an ICD-9 code for
a disease state related to the prophylaxis medication were
dropped from the analysis (i.e., patients receiving a beta-blocker/
calcium channel blocker who had a diagnosis in medical claims
for hypertension [ICD-9 code of 401-405, 410, 411, 413, 414]
or patients receiving a tricyclic/SSRI who had a claims diagnosis
of depression [ICD-9 code of 296.2, 296.3] were excluded).

In order to increase the likelihood that patients in the
prophylaxis comparison group experienced migraine headaches
in the same frequency as those patients identified as potential
prophylaxis patients, an additional exclusion criterion was
applied. The number of TEs received during the period from
the index date to the date of prophylaxis initiation was
calculated. Patients were excluded if they received, on average,
fewer than 2 TEs per month during this time period.

Variable Definitions

Migraine-related medical service utilizations were those associated
with an ICD-9 code for migraine (346.0-346.2, 346.8, and
346.9). Costs were calculated as the amount paid by the health
plan and did not include patient copays or deductibles. Patient
comorbidity was determined by ICD-9 codes obtained from
medical claims and was used in the identification of the subset
of patients who were using prophylaxis medications.

Patients were defined as having used a migraine-specific
medication other than a triptan if they had at least 1 claim for
an ergotamine product, isometheptene combination product
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Percentage of Total Triptan Cost Incurred
by Cohort A During the Follow-up by
Utilization Characteristic
01 Claim Only (39% of Population)
>36 TE (13% of Population)
m <36 TE (48% of Population)

49.0%

TE=triptan equivalent.

Prediction of 12-Month Utilization With
Utilization During the 1st and 2nd
Quarter Post-Triptan Initiation (Cohort A)

Measurement 1st Quarter Data 2nd Quarter Data
Correlation of the number of TEs 0.187 0.279
received in the quarter to the

number of TEs received during

the entire follow-up

Odds ratio (95% CI) of 8.9 18.1
receiving 236 TEs* (7.0-11.9) (12.0-27.2)

% of patients with >36 TEs in 26.2% 28.5%

the follow-up who had 29 TEs

during the quarter

* Odds ratio for patients with 29 TEs (triptan equivalents) during the quarter
compared with those with <9 TEs).

(and other equivalent products), or methysergide during the
12-month follow-up. The total number of unique migraine
medications used was the number of unique medications
received during the follow-up period (e.g., a patient with claims
for both rizatriptan and sumatriptan during the follow-up
would have 2 unique medications).

Patients in the migraine cohort were classified as either
newly starting migraine therapy (of any type, not just triptan
therapy) or continuous users. New starts were defined as those
patients who did not have a migraine-specific pharmacy claim
in the 6 months preceding the index claim. Continuous users
were defined as patients who had a migraine-specific pharmacy
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claim in the 6 months preceding the index claim. By definition,
continuous users had an index date between July 1, 1998, and
December 31, 1998; however, the index date for new starts
ranged from July 1, 1998, to May 31, 2000.

Analyses

Triptan utilization statistics were calculated for those patients
identified in the new triptan users cohort. The number of
patients who received only 1 prescription for a triptan medication
was calculated. The total cost of migraine-specific medications
received by the cohort in the 12-month follow-up was
determined. The quantity of TE received in the first quarter,
second quarter, and 12 months following the index triptan
claim was determined. The correlation between consumption of
triptan medication early in treatment (in the first and second
quarters) and the entire follow-up was calculated.

Descriptive demographic and utilization statistics were
compared between the prophylaxis and prophylaxis candidate
subgroups using t tests and chi-square tests where appropriate.
All analyses were conducted using SAS version 8.0 (SAS
Institute, 2001).

The average treatment of migraine drug prophylaxis was also
determined using a method that incorporated ordinary least
squares (OLS) regression analysis. Since cost data had no upper
bound and the distribution was therefore skewed to the right,
the log of the cost was used as the outcome variable. Taking the
log of the cost resulted in a more normally distributed variable.
OLS regression analysis was then used to determine the associa-
tion of drug prophylaxis use with migraine-related health care
costs in the follow-up period for the subset of patients identified
as either using prophylaxis or being candidates for prophylaxis.
The following variables were used in the model: use of drug
prophylaxis, sex, age, continuous user, use of a nontriptan
migraine-specific medication, number of unique migraine-
specific medications used, and concurrent use of 2 or more
unique triptans.

Using the model estimated by the OLS regression, a
treatment effect for each patient was calculated by retransforming
the logged equation (including the sample variance as a correction
term) and predicting total costs for each patient utilizing his or
her individual parameters. The treatment effect (TXE) for each
patient was calculated as the total predicted migraine cost when
the variable indicating prophylaxis use was set equal to 1 minus
the total migraine cost predicted when it was set equal to 0. The
average treatment effect (ATE) is then the mean of the treatment
effects for the entire population:

ATE = 2(TxE)/n

mm Results

New Triptan Users
A total of 5,294 patients were identified as having a new triptan
prescription claim during the study time period (Cohort A).
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Demographic and Utilization Characteristics of Cohort B, New Starts, and Continuous Users

Entire Continuous

Population (SD) New Starts (SD) Users (SD)

Number 8,488 5,382 3,106
63.4% 36.6%

Age 42.9 9.9 41.31 (10.1) 45.55*% (9.0)
% female 83.6% 82.3% 85.8%*
Number of standardized triptan equivalents received (median) 16 11 30*
Total number of migraine ER visits per 100 patients per year 7.35 (72.4) 6.15 (41.5) 043 (106.4)
Total number of migraine hospitalizations per 100 patients per year 2.00 (32.0) 1.88 (26.3) 222 (39.9)
Total number of migraine office/outpatient visits per 100 patients per year 100.71 (316.6) 95.75 (238.0) 109.30 (419.2)
Total Rx migraine cost (PPPY) $871.32 (1,392.47) $505.83 (698.82) | $1,505.32* | (1,959.87)
Total cost of migraine ER visits (PPPY) $5.35 (56.96) $4.57 (39.68) 6.69 (78.34)
Total cost of migraine hospitalizations (PPPY) $28.13 (531.0) $26.65 (429.41) 30.71 (671.86)
Total cost of migraine office/outpatient visits (PPPY) $82.16 (300.6) $81.03 (258.65) 84.12 (362.00)
Total cost of migraine medical utilization (PPPY) $117.98 (688.26) $115.50 (550.00) 122.28 (877.80)
Total migraine costs (PPPY) $989.00 (1,583.89) $620.93 (887.52) 1,627.60* | (2,202.10)

* Significantly different between new triptan starts and continuous triptan users (P<0.05). ER = emergency room; Rx = prescription; PPPY = per patient per year for 1998-2001 costs.

Thirty-nine percent of patients received only 1 triptan claim
during the 12-month follow-up period, accounting for 11.5%
of the total triptan cost incurred by the health plan for this
cohort (Figure 2).

The number of patients exceeding 36 TEs (the quantity
sufficient to treat greater than 2 migraines per month) during
the follow-up year was also calculated. Thirteen percent of new
triptan users had greater than 36 TEs and accounted for 39% of
the total triptan cost incurred by the cohort.

The amount of TEs received in either of the first or second
quarters was correlated with the total number of TEs received
in the 12-month follow-up (Table 2). Patients who received
more than 9 TEs in the first 3 months following their index date
were 8.9 (95% CI, 7.0-11.4) times more likely to exceed 36 TEs
in the 12-month follow-up than those who received fewer than
9. Combining the first- and second-quarter data resulted in an
increased correlation coefficient (0.284) as compared with
either quarter alone; however, using data from either quarter
correctly identified more than 26% of patients who exceeded
36 TEs in the 12-month period.

Migraine Patients

Demographic and Descriptive Statistics

A total of 8,488 patients were identified as meeting the inclusion
criteria. Descriptive statistics for the overall study cohort are
given in Table 3. The overall total migraine cost to the health
plan per patient during the l-year follow-up period was
$989.00 per person per year (PPPY), with pharmacy costs
accounting for the majority of the total costs (88.1%).

Continuous users were significantly older than the new users
and had significantly greater pharmacy utilization and,
consequently, greater total costs.

Prophylaxis Versus Prophylaxis Candidates

Table 4 describes the utilization characteristics of the subset of
patients included in the prophylaxis analysis. Patients receiving
drug prophylaxis were younger than those not receiving
prophylaxis. Although the total costs of migraine medications
were significantly lower for those receiving drug prophylaxis,
those on prophylaxis had more migraine-related hospitalizations
and outpatient office visits (which resulted in higher overall
medical utilization cost) compared with those not receiving
prophylaxis. These differences remained statistically and
significantly different when the Wilcoxon rank sum test was
performed to test for differences in non-normally distributed
variables.

The results of the OLS regression with independent
variables included are shown in Table 5. The coefficient on the
treatment variable (prophylaxis use) predicts approximately a
21% decrease in total migraine cost for patients who use drug
prophylaxis. Retransforming the equation, the predicted
average treatment effect of migraine prophylaxis across the
population was a $559.71 reduction in total migraine cost
(95% CI, $514.28-$607.26) PPPY (in 1998-2001 dollars).

mm Discussion

The patients in this population resembled those in earlier
studies, with the majority being female and between the ages of
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Demographic and Utilization Characteristics of Subjects Who Received Drug Prophylaxis
Versus Subjects With No Drug Prophylaxis but Who Are Potential Candidates*

Prophylaxis (SD) No Prophylaxis (SD) P Value

Number (total = 1,124) 286 838
25.4% 74.6%

Age 42.39 (10.1) 45.13 (8.8) <0.0001
% female 82.9% 80.30% 0.3832
Median number of standardized triptan equivalents received 36 45 0.0335
Total number of migraine ER visits per 100 patients per year 23.43 (267.2) 4.06 (30.7) 0.2223
Total number of migraine hospitalizations per 100 patients per year 5.59 (38.0) 0.48 6.9) 0.0242
Total number of migraine office/outpatient visits per 100 patients per year 185.66 (647.9) 67.66 (188.4) 0.0026
Total Rx migraine cost (PPPY) $1,691.84 (1,735.87) $2,011.71 (1,738.70) 0.0073
Total cost of migraine ER visits (PPPY) $17.14 (194.06) $2.23 (19.70) 0.1957
Total cost of migraine hospitalizations (PPPY) $39.23 (383.79) $8.15 (210.58) 0.1957
Total cost of migraine office/outpatient visits (PPPY) $163.81 (714.45) $54.06 (204.11) 0.0109
Total cost of migraine medical utilization (PPPY) $219.74 (1193.56) $65.18 (308.09) 0.0312
Total migraine costs (PPPY) $1,911.57 (2371.61) $2,076.89 (1,767.00) 0.2804

* Potential candidates received at least 18 triptan equivalents in the 6-month postindex period and received no migraine prophylaxis medication.
ER=emergency room; Rx=prescription; PPPY=per patient per year for 1998-2001 costs.

25 and 55 years."* Although the present study had a higher
percentage of females than previously reported,' the previous
study was a population-based study whereas the present study
occurs in a treated cohort. Since women are known to seek
medical treatment more often than men, this finding is not
surprising and probably reflects real-world health plan
treatment populations.

The migraine-related cost incurred by this population is
consistent with other studies. In 1999, migraineurs in a man-
aged care population in western Pennsylvania had an average of
$97.85 per PPPM in migraine-related costs prior to a triptan
quantity limit intervention. This is similar to the $989 in migraine-
related health care costs PPPY ($82.42 PPPM) in our study.

Unlike the study conducted by Hu et al., the pharmacy costs
in our study dominated the medical costs, accounting for
88.1% of the overall cost. Due to the definition of a migraine-
related medical visit (ICD-9 code for migraine in the first
2 diagnosis fields), it is possible that the true medical costs may
have been underestimated due to probable undercoding of
medical service claims for migraine. However, with a propor-
tion this high, it is reasonable to conclude that pharmacy costs
represent a majority of the cost of migraine therapy and that the
potential under-estimate of outpatient costs would not
significantly bias the total cost estimates.

Continuous triptan users utilized considerably more
migraine pharmacy services than the patients newly initiating
therapy. It could be postulated that this group of patients is
more refractory to migraine medications. Further characterization
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of utilization patterns in this subset could lead to greater insight
into the prevalence of dose and quantity escalation and the
possibility of rebound headaches.

Predicting which patients will be high utilizers early in triptan
therapy appears to be feasible. The amount of triptan used in
the first 6 months following triptan initiation is correlated with
the amount used in the entire 12-month period. Identification
and implementation of quality assurance programs in potential
high users early in treatment can be beneficial to managed care
plans in reducing migraine cost burden and to patients in
modifying the burden of migraines.

The majority of the migraine patients identified by medical
claims with a migraine ICD-9 were new starts (78.8%). For
new-start patients with a medical claim as the index claim, 17%
did not receive a triptan medication in the follow-up period and
35.6% received only 1 triptan claim. Patients who received only
1 triptan claim may have been prescribed the medication to aid
in diagnosis of migraine versus tension headaches (since tension
headaches do not respond to triptan medications). Due to the
high cost of triptan medications, however, this is not a preferred
method of differential diagnosis of headaches. Since this repre-
sents a substantial portion (35.6%) of the patients identified by
index medical claims, prescribers with multiple patients in this
group may benefit from an intervention program that outlines the
International Headache Society criteria for migraine diagnosis.

Overall, patients receiving drug prophylaxis had lower
migraine-related costs than those using acute treatment alone.
This information is useful to any health care payer seeking to
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reduce migraine-related costs. Any intervention to increase the
use of migraine prophylaxis in appropriate patients that costs
less than $559.71 PPPY in which drug prophylaxis is initiated
has the potential to be cost saving.

Nearly 10% of the total population and 8% of the new
triptan users fit the criteria for inclusion in the prophylaxis
candidate subgroup. Since it is possible to identify potential
prophylaxis candidates during the first 6 months following
initiation of therapy, a migraine intervention program is feasible
in the early stages of treatment.

Patients for this study were identified over a period of 23
months. During this time period, migraine therapy improve-
ment initiatives in the form of physician letters to increase the
use of migraine prophylaxis were undertaken by the health
plan. While these types of initiatives may normally lead to
possible introduction of bias, the majority of patients for this
study (75%) were identified in the first 6 months of the study,
alleviating this potential issue. In addition, the month of subject
identification was also entered into the multivariable regression
and was found to be nonsignificant, indicating that any temporal
treatment pattern changes were not significant predictors of cost.

This study examined the potential economic impact of drug
prophylaxis in a managed care migraine population and the
feasibility of intervening early in therapy. Further study to
characterize patients who receive migraine drug prophylaxis
may provide additional information to the design of a clinical
intervention program.

Study Limitations

This study only takes into account direct costs to the health
plan and does not include any higher or lower costs due to
beneficial effects from reduced disability or detrimental side
effects of drug prophylaxis for migraine. Patients who require
bed rest while experiencing a migraine attack may feel that the
reduced direct costs understate the overall benefit since the
reduction in number and severity of migraine episodes allows
the patients to be more productive and have a higher quality of
life. Others who experience less-severe migraine episodes may
believe that the side effects of the medications for prophylaxis are
troublesome and offset any reduction in number of migraine
episodes. Further work to incorporate these aspects into a cost-
effectiveness study would be beneficial from a societal standpoint.

This study has the limitations associated with any retrospective
claims database analysis. Due to miscoding or absence of
coding, some medical claims may be inappropriately classified
as non-migraine-related when migraine care was actually
provided. Patients may have an office visit for a routine check-up
and also receive a prescription for a triptan medication without
the visit reflecting a diagnosis code for migraine. In addition,
patients may have been receiving a medication for prophylaxis
for another indication without a claims diagnosis of that
indication appearing during the study period (e.g., SSRIs for
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OLS Regression Analysis of Log Migraine-
Related Costs on Prophylaxis Use

Variable B Coefficient P Value
Intercept 6.88 <0.0001
Drug prophylaxis -0.21 <0.0001
Continuous user 0.36 <0.0001
Concurrent triptan use 0.29 <0.0001
Age 0.01 0.0048
Female -0.06 0.2501
Use of nontriptan -0.11 0.1809
F statistic 26.01 <0.0001
Adjusted R 0.1179

OLS=ordinary least squares.

depression). This would lead to the inclusion of patients who
were not primarily receiving their drug prophylaxis for migraine
therapy. However, while we excluded patients in which
competing medical indications were present in the claims in
order to be methodologically conservative, patients receiving
medications with a prophylaxis effect would receive this benefit
of the medication regardless of the indication and this should
not bias the treatment-effect results.

While claims data allow for the determination of the
medications received by patients, they do not allow for
determination of how medications were used. This is the
principal limitation of claims data analysis, particularly when
examining medications that are taken as needed rather than in
a prescribed regimen. Additionally, use of over-the-counter
medications was not captured. This study included patients
who received sufficient quantities of triptans to treat at least
2 migraine attacks per month for the specified time period.
While it is possible that patients used greater than 1 triptan
equivalent to treat 1 migraine episode, did not use the entire
quantity received during the time period outlined, or used
medications other than triptans to treat migraine attacks, it is
unlikely that these types of patterns differed between the treat-
ment groups studied.

Patient comorbidities were not controlled for in this analysis.
Due to the potential of miscoding, in many cases, it is important
to adjust for other disease states that may influence health
services cost. During model development, we attempted to
include dichotomous variables that indicated the presence of
disease states that are common comorbidities of migraine
headache (e.g., depression). These variables proved to be
nonsignificant. This result is most likely due to the fact that only
migraine-specific cost was included in the outcome and that
this cost was highly driven by migraine-specific drug use. Had
total health services cost been utilized as the outcome of
interest, controlling for comorbidities might have provided
additional information (i.e., resulted in significant coefficients).
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Medical criteria for prophylaxis initiation have not been
uniformly developed and are based on not only migraine
frequency but disability as well. Due to the nature of a claims
database, qualitative effects of the migraine episodes could
not be assessed; therefore, the quantity of triptan medication
received was used as a proxy to determine if drug prophylaxis
was indicated. This may have inappropriately categorized
patients with frequent but less-severe migraines and those
with infrequent but extremely debilitating migraines. Although
we attempted to control for any variation in migraine
severity and frequency by the subgroup definition, it is
possible that variations in these factors may not have been fully
accounted for.

Since these are real-world data not derived from a randomized,
placebo-controlled trial, it is possible that selection bias may
have occurred. Physicians may have based treatment decisions
on clinical factors that could not be captured in the claims
dataset. By implementing strict inclusion criteria, we attempted
to control for this. Patients included in the subgroup analysis
were similar with respect to triptan consumption prior to the
initiation of prophylaxis therapy. To control for selection
bias, we conducted 2 additional analyses using a model
that included a propensity score’” and a model based on
matched cases. However, the results remained the same,
supporting the methodology used and the fact that appropriate
inclusion and exclusion criteria were utilized to identify
patients that were comparable. This study examined costs and
utilization in a managed care health plan that was a mix of
HMO and PPO models, and the results may not apply to other
health plans.

Finally, this model explains a small proportion (12%) of
variation in migraine-related medical cost between migraine
patients. There are other factors that influence overall cost in
addition to those we were able to determine from a claims dataset.

mm Conclusion

Migraine is a costly disorder for health plans. Identification of
utilization characteristics is useful in developing disease
management programs aimed at increasing quality patient care
and decreasing overall costs. Since there is a strong correlation
between use in the first 6 months following triptan initiation
and the entire first year of follow-up, it is possible to identify
high triptan utilizers early in treatment. Continuing triptan
patients are much more costly than new starts. It is therefore
potentially valuable to a health plan to identify patients who
would benefit from an intervention program early following
triptan therapy initiation. Patients receiving greater than 18 TEs
in a 6-month period may benefit from the use of migraine drug
prophylaxis. Migraine drug prophylaxis is cost-saving ($559.71
per patient in 1998-2001 dollars), and an intervention program
that increases the use of migraine drug prophylaxis in potential
candidates could be cost beneficial.
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