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Objectives: To compare health care utilization of duloxetine initiators and pregabalin initiators
among fibromyalgia patients in a real-world setting.

Methods: A retrospective cohort study was conducted based on a US national commercial
health claims database (2006—2009). Fibromyalgia patients who initiated duloxetine or pregabalin
in 2008, aged 18-64 years, and who maintained continuous health insurance coverage 1 year
before and 1 year after initiation were assigned to duloxetine or pregabalin cohorts on the basis
of their initiated agent. Patients who had pill coverage of the agents over the course of 90 days
preceding the initiation were excluded. The two comparative cohorts were constructed using
propensity score greedy match methods. Descriptive analysis and paired #-test were performed
to compare health care utilization rates in the postinitiation year and the changes of these rates
from the preinitiation year to the postinitiation year.

Results: Both matched cohorts (n=1,265 pairs) had a similar mean initiation age (49—50 years),
percentage of women (87%—88%), and prevalence of baseline comorbid conditions (neuropathic
pain other than diabetic peripheral neuropathic pain, low back pain, cardiovascular disease,
hypertension, headache or migraine, and osteoarthritis). In the preinitiation year, both cohorts
had similar inpatient, outpatient, and medication utilization rates (inpatient, 15.7%—16.1%;
outpatient, 100.0%; medication, 97.9%—98.7%). The utilization rates diverged in the postini-
tiation year, with the pregabalin cohort using more fibromyalgia-related inpatient care (3.2%
versus 2.2%; P<0.05), any inpatient care (19.3% versus 16.8%; P<0.05), and fibromyalgia-
related outpatient care (62.1% versus 51.8%; P<<0.05). From the preinitiation period to the
postinitiation period, the duloxetine cohort experienced decreases in certain utilization rates,
whereas the pregabalin cohort had increases (percentage of patients with a fibromyalgia-related
admission, —1.2% versus 0.4% [P<<0.01]; number of fibromyalgia-related outpatient claims, —1.7
versus 4.7 [P<0.01]).

Conclusion: Fibromyalgia patients initiating pregabalin tended to consume more fibromyalgia-
related inpatient and outpatient care in the first postinitiation year, whereas fibromyalgia patients
initiating duloxetine tended to have lower utilization rates of fibromyalgia-related inpatient care
in the postinitiation year than in the preinitiation year.

Keywords: fibromyalgia, health care utilization, propensity score methods, duloxetine,
pregabalin

Introduction

Fibromyalgia is a chronic pain disorder characterized by widespread musculoskeletal
pain, tenderness, general fatigue, and sleep disturbances.!”!° It often presents with
other clinical conditions, such as mood disorder, headache, irritable bowel syndrome,
and interstitial cystitis.>'° The disorder not only inflicts severe loss of functionality,
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productivity, and quality of life
Americans and about 3%—6% of the world’s population
(especially women and people with family history)?*=3° but
also imposes a significant socioeconomic burden on patients,
payers, and health care systems.’!*

Treatment for fibromyalgia includes pharmacological
treatment, behavioral intervention, physical therapy, exer-
cises, and alternative medicine.***® Although fibromyalgia
patients often use analgesics, antidepressants, anticonvul-
sants, opioids, dopamine agonists, and other medications to
alleviate their symptoms, the only pharmacologic treatments
approved by the US Food and Drug Administration (FDA)
for fibromyalgia are pregabalin (approved in 2007),*%
duloxetine (approved in 2008),%3-%¢ and milnacipran (approved
in 2009).57°

During the last 3 years, several real-world studies have
been published to compare medication adherence, dosing
patterns, direct medical costs, and health care utilization rates
between fibromyalgia patients who initiated pregabalin and
fibromyalgia patients who initiated duloxetine with different
perspectives, methods, outcomes, and results.! 116072 Most
of these published studies**!:60-6466-72 haye a drawback in
common: that they did not systematically examine the effect
of medication choice between duloxetine and pregabalin
on health care utilization rates within a period in which
both medications were approved by FDA for fibromyalgia,
and therefore, their results may not represent fibromyalgia
patients who took these medications after FDA approval.

To address this common drawback, we conducted a
real-world retrospective cohort study that compared health
care utilization between fibromyalgia patients who initiated
pregabalin and duloxetine in a post-FDA-approval year
(2008) with a propensity score greedy match method. Our
objectives were to corroborate postinitiation differences in
health care utilization between two cohorts of fibromyalgia
patients who initiated duloxetine or pregabalin in a post-FDA-
approval year, to ascertain whether the changes of health
care utilization from preinitiation year to postinitiation year
differed across the two cohorts and to explore whether the
specialty care utilization rates differed across the two cohorts
in a postinitiation year.

Methods

Data sources

We used US national health care claims databases, collected
by Thomson Reuters from large US employers, as our data
sources. The databases contained electronically encrypted
files of inpatient, outpatient, and medication claims, as well

as enrollment records of 29 million unique patients for a
period from 2006 through 2009. The inpatient, outpatient,
and medication claims from the databases contained diagno-
sis codes from the International Classification of Diseases,
9th Revision, Clinical Modification (ICD-9-CM), Clinical
Procedure Terminology codes, the National Drug Code, pay-
ment amount, and other pieces of information. The enrollment
records provided us with detailed demographic information
and benefit coverage of patients in the databases. Together,
these databases allowed us to ascertain clinical and economic
outcomes for a treatment either at a patient or cohort level.

Study design

A retrospective cohort study design was used with a cohort
of fibromyalgia patients who initiated duloxetine in 2008 and
a cohort of fibromyalgia patients who initiated pregabalin in
2008. The first prescription date of an initiated agent (either
duloxetine or pregabalin) was used as baseline or index date.
Patients in both cohorts were observed for the 12 months
immediately preceding and immediately after the index
date. The scheme of our study design and duration can be
expressed as seen in Figure 1.

Sample selection

Our study selected commercially insured fibromyalgia
patients who initiated duloxetine or pregabalin in 2008 and
who were 18—64 years old on the initiation day. All selected
patients had at least one claim with a fibromyalgia diagno-
sis code (ICD-9-CM, 729.1) in the 12-month preinitiation
period and had 12-month continuous commercial health
plan enrollment preceding and after the index date. Patients
were excluded from this study if they had pill coverage of
an initiated agent within the last 3 preindex months or if they
received initial prescriptions for both agents (duloxetine and
pregabalin) on the same day in the study period. The sample
selection criteria are illustrated in Figure 2.

Measurements

Patient characteristics

Demographic characteristics included sex, age, residential
region (Northeast, North central, South, and West), and type
of health plan on the index date, which included comprehen-
sive, health maintenance organization, preferred provider
organization, point-of-service, and others.

Clinical characteristics were measured for the preindex
period. They included the most common fibromyalgia-related
comorbid conditions (based on ICD-9-CM codes on inpatient
or outpatient claims) and the history of fibromyalgia-related
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Figure | Study design scheme.

medications (based on National Drug Code codes on
medication claims) in the 12-month preindex period.

The most common fibromyalgia-related comorbid con-
ditions*”*#? included neuropathic pain other than diabetic
peripheral neuropathic pain, low back pain, cardiovascular
diseases, headache and migraine, osteoarthritis, chronic
pulmonary diseases, dyslipidemia, sleep disorder, and
hypothyroidism. The fibromyalgia-related medications*4**
included antidepressants (selective serotonin reuptake inhibi-
tors (SSRIs), tricyclic antidepressants (TCAs), serotonin/
norepinephrine reuptake inhibitors (SNRIs), and other
antidepressants), anticonvulsants, opioids, nonsteroidal
anti-inflammatory drugs (NSAIDs), sleep and antianxiety

Fibromyalgia patients who initiated duloxetine
or pregabalin in 2008 with age between 18-64
years (N=50,649)

With continuous enrollment in the
year before and the year after initiation
(N=29,173)

No pill coverage for 90
days prior to the initiation
(N=15,979)

‘ Without first duloxetine and pregabalin ’

prescriptions on the same day
(N=15,773)

Propensity score
based greedy match
(N=2,530)

(N=1,265) (N=1,265)

Pregabalin initiator cohort ’

Duloxetine initiator cohort ’

Figure 2 Sample selection scheme.

index date

12 months continuous enroliment,
and use of pregabalin
)

medications, skeletal muscle relaxants, dopamine agonists,
topicals, and 5-HT3 antagonists.

Utilization outcomes

All patients’ inpatient, outpatient, and medication claims
were differentiated into fibromyalgia-related and nonfibro-
myalgia-related categories on the basis of whether their
claims contained a fibromyalgia diagnosis code (ICD-9-CM,
729.1) or a fibromyalgia-related National Drug Code. Then,
percentages of patients who consumed these categories of
care and the number of claims in these categories in the pre-
and postindex periods were measured, respectively, as health
care utilization outcomes.

To understand the effect of provider specialties on the
utilization outcomes, we divided outpatient care into care
provided by primary care providers and care provided by
specialists, based on provider specialty information on the
claims.

Statistical analysis

To adjust for preindex cross-cohort heterogeneity in observed
patients’ characteristics and health care utilization rates, we
used a propensity score greedy matching (ie, propensity
score nearest-neighbor paired matching without replacement)
method®3¢ involving two steps.

In the first step, a logistic regression model was devel-
oped to predict patients’ propensity scores of being dulox-
etine initiators. This logistic regression model had a binary
response variable indicating whether a patient initiated
duloxetine or pregabalin in 2008, as well as the following
predictor variables: sex, age at initiation date, comorbid
conditions with statistical significant cross-cohort differences
in the preindex period, and histories of fibromyalgia-related
medications with statistically significant cross-cohort differ-
ences in the preindex period, as well as utilization and direct
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health care costs (inpatient, outpatient, and medication) in
the preindex period.

In the second step, each duloxetine initiator was pair-
matched to a pregabalin initiator on the basis of a propensity
score in the nearest neighbor and without replacement, so that
the preindex cross-cohort heterogeneity in observed patients’
characteristics and health care utilization rates was minimized
to a statistically nonsignificant level (P>0.05).

The differences in the postindex utilization of health care
resources between the paired cohorts were examined either
through cross-cohort comparison of postindex health care
utilization rates or through cross-cohort comparison of the
changes in health care utilization rates between the pre- and
postindex periods.

All analyses were conducted using SAS (SAS Institute,
Inc, Cary, NC, USA) programming language. Findings
with P-values less than 0.05 were considered statistically
significant.

Results
Study sample

From our claims databases, we identified 50,649 fibromyalgia
patients who initiated duloxetine or pregabalin in 2008 and
who had an index date age between 18 and 64 years. Of these
patients, 29,173 had continuous commercial health insurance
for the last pre- and first postindex years. After excluding
patients who had pill coverage of initiated agents in the last
3 preindex months or initiated both agents on the same day,
we had 15,773 qualified patients. Using the propensity score
greedy matching method, we selected 1,265 pairs of fibromy-
algia patients who initiated duloxetine or pregabalin in 2008
to form our study cohorts (duloxetine, N=1,265; pregabalin,
N=1,265). Figure 2 reveals the sample selection process.

Patient characteristics

After propensity score greedy matching, duloxetine and
pregabalin cohorts had similar baseline demographic and clini-
cal characteristics. Specifically, both duloxetine and pregabalin
cohorts had a mean age around 49 years (49.3 versus 49.6
years; P>0.05), and 87%—88% were women (87.9% versus
87.4%; P>0.05). Most patients in both cohorts were from
South or North central regions (77.8% versus 77.2%; P>0.05)
and had health insurance provided by preferred provider orga-
nizations (63.3% versus 62.6%; P>0.05).

Both cohorts had the most common preindex comorbid
conditions of neuropathic pain other than diabetic peripheral
neuropathic pain (51.1% versus 50.5%; P>0.05), low back
pain (45.6% versus 45.7%; P>0.05), cardiovascular diseases

(39.3% versus 39.4%; P>0.05), hypertension (32.1% versus
31.5%; P>0.05), headache or migraine (24.1% versus 23.4%;
P>0.05), osteoarthritis (21.8% versus 22.3%; P>0.05), and
depression (18.4% versus 17.9%; P>0.05). The details of
other preindex demographic and clinical characteristics are
presented in Table 1.

Health care utilization rates

in preindex year

After propensity score greedy matching, both cohorts had
similar health care utilization in the preindex year, either in
terms of percentages of patients consuming individual types
of health care or in terms of average numbers of claims per
patient per year.

About 16% of patients consumed inpatient care (15.7%
versus 16.1%; P>0.05), with 0.2 admissions per patient per
year, and about 3% received fibromyalgia-related inpatient
care (3.4% versus 2.8%; P>0.05). All patients consumed
outpatient care, and 98% of them consumed fibromyalgia-
related outpatient care (98.1% versus 98.8%; P>0.05), with
6.1 claims per patient per year. About 63% were receiv-
ing antidepressants (63.0% versus 62.6%; P>0.05), with
4.4 versus 4.3 prescriptions per patient per year; 44% were
receiving anticonvulsants (44.4% versus 43.6%; P>0.05),
with 2.4 versus 2.2 prescriptions per patient per year;
77% were receiving opioids (76.9% versus 77.2%; P>0.05),
with 6.8 versus 6.6 prescriptions per patient per year; 44%
were receiving nonsteroidal anti-inflammatory drugs (44.0%
versus 43.2%; P>0.05), with 1.4 versus 1.3 prescriptions per
patient per year; 34% were receiving sleep and antianxiety
medications (34.4% versus 34.0%; P>0.05), with 1.8 pre-
scriptions per patient per year; 47% were receiving skeletal
muscle relaxants (47.5% versus 46.7%; P>0.05), with 2.1
versus 1.9 prescriptions per patient per year; and 10% were
receiving topical treatments (10.3% versus 9.8%; P>0.05),
with 0.2 prescriptions per patient per year. Other utilization
rates of each cohort can be found in Table 2.

Healthcare utilization rates

in postindex year
Statistically significant cross-cohort differences in certain
health care utilization rates were observed in the postindex year,
although such differences were not present in the preindex year
because of the use of the propensity score greedy match.
Compared with those in the pregabalin cohort, patients
in the duloxetine cohort were less likely to use inpatient care
(fibromyalgia-related, 2.2% versus 3.2%; nonfibromyalgia-
related, 14.5% versus 16%; both, 16.8% versus 19.3%;
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Table | Patient demographic and clinical characteristics

Pregabalin, estimates (STD) Differences, (D - P)

Parameter Duloxetine, estimates (STD)
Number of greedy matches 1,265
Demographic characteristics on the initiation date
Males 12.1%
Females 87.9%
Age at initiation (years) 49.3 (9.6)
Residential regions
Northeast 6.9%
North central 33.4%
South 44.4%
West 14.8%
Unknown region 0.6%
Health plan types
Comprehensive health plans 4.1%
HMOs 16.6%
PPOs 63.3%
POSs 13.1%
Other health plan types 2.8%

Top |5 fibromyalgia-related clinical conditions on initiation date

Neuropathic pain other than DPNP 51.1%
Low back pain 45.6%
Cardiovascular disease 39.3%
Hypertension 32.1%
Headache or migraine 24.1%
Osteoarthritis 21.8%
Depression (new) 18.4%
Sleep disorder 18.7%
Chronic pulmonary disease 15.5%
Dyslipidemia 15.4%
Hypothyroidism 14.3%
Migraine 13.0%
Anemia 11.1%
Paresthesia 9.6%

Generalized anxiety disorder 9.1%

1,265
12.6% ~0.5%
87.4% 0.5%
49.6 (9.4) -02
7.0% ~0.2%
33.9% ~0.5%
433% 1.1%
15.0% ~0.3%
0.7% ~0.2%
48% -0.7%
16.8% ~0.2%
62.6% 0.8%
13.4% ~0.3%
2.4% 0.5%
50.5% 0.6%
45.7% ~0.1%
39.4% ~0.2%
31.5% 0.6%
23.4% 0.7%
22.3% ~0.5%
17.9% 0.5%
17.9% 0.9%
14.7% 0.8%
14.6% 0.8%
13.5% 0.8%
12.2% 0.8%
10.1% 0.9%
9.9% ~0.2%
9.7% ~0.7%

Notes: These patient characteristics were after propensity score greedy matching. All parameters had statistically nonsignificant cross-cohort differences (P>0.05).
Abbreviations: DPNP, diabetic peripheral neuropathic pain; HMO, health maintenance organization; POS, point-of-service health plan; PPO, preferred provider organization;

STD, standard deviation; D, duloxetine cohort; P, pregabalin cohort.

all P<0.01), fibromyalgia-related outpatient care (51.8%
versus 62.1%; P<<0.01), selective serotonin reuptake inhibi-
tors (20.1% versus 34.0%; P<<0.01), and nonduloxetine
serotonin/norepinephrine reuptake inhibitors (4.7% versus
11.9%; P<<0.01) but were more likely to use nonpregabalin
anticonvulsants (43.6% versus 39.3%; P<<0.01), as well as
5-HT3 antagonists (5.0% versus 3.4%; P<<0.05). In addition,
the duloxetine cohort was associated with fewer inpatient
admissions (0.2 versus 0.5; P<<0.01), fewer outpatient claims
(fibromyalgia-related, 4.4 versus 10.8; nonfibromyalgia-
related, 77.1 versus 79.1; specialty care, 28.4 versus 38.1;
all outpatient, 81.5 versus 90.0; all P<<0.01), and fewer pre-
scriptions of nonduloxetine antidepressants (3.0 versus 4.3;
P<0.01), but more prescriptions of nonpregabalin anticon-
vulsants (2.9 versus 2.1; P<<0.01). Other postindex utilization
rates for each cohort are presented in Table 2.

Changes in health care utilization rates
Table 3 compares the changes of individual health care utili-
zation rates from the preindex year with those of the postindex
year between the two cohorts. It suggests that the cross-period
changes of certain health care utilization rates differed
between the two cohorts with statistical significance.

For example, from the preindex period to the postindex
period, the percentages of patients with fibromyalgia-related
inpatient admissions decreased 1.2% in the duloxetine cohort
but increased 0.4% in the pregabalin cohort (P<<0.01),
whereas the percentages of patients with either type of
inpatient admissions increased 1.1% in the duloxetine cohort
and 3.2% in the pregabalin cohort. Both cohorts experienced
significant pre—post reduction in the percentages of patients
receiving fibromyalgia-related outpatient care (—46.3% ver-
sus —36.7%; P<<0.01), but the numbers of claims per patient
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Table 3 Comparison of utilization changes

Parameters Duloxetine Pregabalin Differences
% N % N % N
Inpatient care 1.1 0.0 3.2 0.3 -2.1 -0.3
Fibromyalgia-related -1.2 0.0 0.4 0.0 -1.6 0.0
Not fibromyalgia-related 1.1 0.0 2.7 0.3 -1.6 -0.3
Outpatient care -0.5 -2.3 -0.2 6.3 -0.3 -8.6
Fibromyalgia-related -46.3 -1.7 -36.7 4.7 -9.6 -6.4
Not fibromyalgia-related -0.5 -0.6 -0.3 1.5 -0.2 2.1
Primary care -1.7 -1.5 -1.5 2.1 -0.2 0.6
Specialist care -0.1 -0.1 -0.4 10.2 0.3 -10.3
Other types -1.7 -0.8 ~I.1 -2.0 -0.6 1.2
All medications 1.3 9.9 2.1 8.5 -0.8 1.4
Duloxetine 91.5 5.4 7.5 0.4 84.0 5.0
Pregabalin 5.5 0.3 92.8 4.1 -87.3 -3.8
NSAIDs -4.4 -0.1 -1.7 0.1 -2.7 -0.2
Topicals 2.6 0.1 42 0.1 -1.6 0.0
Opioids 0.6 1.0 2.7 1.1 =2.1 —0.1
TCAs -1.4 0.0 0.7 0.1 -2.1 -0.1
SSRls -14.8 -0.9 -0.7 0.1 -14.1 -1.0
SNRIs 81.7 4.9 6.8 0.5 74.9 4.4
SNRIs, other than duloxetine -6.1 -0.4 1.2 0.1 -7.3 -0.5
Antidepressants 37.0 4.2 4.6 0.6 324 3.6
Antidepressants, other than duloxetine -12.4 =1.1 0.2 0.2 -12.6 -1.3
Anticonvulsants 5.9 1.0 56.4 4.1 -50.5 =-3.1
Anticonvulsants, other than Pregabalin 2.7 0.6 -0.9 0.0 3.6 0.6
Dopamine agonist 0.3 0.0 0.8 0.0 -0.5 0.0
Sleep and antianxiety medications 2.4 0.5 0.8 0.2 1.6 0.3
5-HT, antagonists 22 0.0 0.1 0.0 2.1 0.0
Skeletal muscle relaxants -2.2 0.1 1.5 0.3 -3.7 -0.2

Notes: These changes were derived through subtracting the utilization rates in the postindex year from the utilization rates in the preindex year. Nonbold cross-cohort

differences were statistically insignificant at P>0.05.

Abbreviations: %, percentage of changes, N, number of claims per patient per year; NSAIDs, nonsteroidal anti-inflammatory drugs; SNRIs, serotonin/norepinephrine
reuptake inhibitors; SSRIs, selective serotonin reuptake inhibitors; TCAs, tricyclic antidepressants.

per year for fibromyalgia-related outpatient care, specialty
care, and overall outpatient care increased in the pregabalin
cohort and decreased in the duloxetine cohort (fibromyalgia-
related outpatient care, —1.7 versus 4.7 [P<<0.01]; specialty
outpatient care, —0.1 versus 10.2 [P<<0.01]; all outpatient
care, —2.3 versus 6.3 [P<<0.01]).

Discussion
This study examined and compared real-world health care
utilization between two cohorts of fibromyalgia patients
who initiated duloxetine or pregabalin in a period after FDA
approval. Through propensity score greedy match, we were
able to pair the two cohorts with the same demographic
and clinical characteristics, as well as the same health care
utilization rates, in the preinitiation year. However, these
paired health care utilization rates diverged in the postinitia-
tion year, with different trajectories.

Selecting an FDA-approved pharmaceutical treatment
with a better effect on health care utilization is a potential

approach that decision makers can use to control use of health
care resources with optimal effectiveness and efficiency. To
do so, payers, physicians and patients need information from
comparative studies that depict real-world use of health care
resources under different treatments.

To the best of our knowledge, published real-world
studies for fibromyalgia patients who initiated duloxetine
or pregabalin'?#6>-6+87 have not yet longitudinally and cross-
sectionally examined and compared the health care utilization
rates between duloxetine and pregabalin initiators after these
medications received approval from the FDA for the treatment
of fibromyalgia. We believe that this study is the first that exam-
ined and compared these utilization rates longitudinally and
cross-sectionally through the use of propensity score greedy
matching methods with a postinitiation year extending beyond
the FDA approval date. The study results showed that com-
pared with fibromyalgia patients initiating pregabalin in 2008,
fibromyalgia patients initiating duloxetine in 2008 not only had
fewer inpatient admissions per patient per year (0.2 versus 0.5;
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P<0.01) and fewer outpatient claims (fibromyalgia-related,
4.4 versus 10.8; nonfibromyalgia-related, 77.1 versus 79.1;
specialty care, 28.4 versus 38.1; total, 81.5 versus 90.0, all
P<0.01) in the first postinitiation year but also were associ-
ated with reduced percentages of patients using fibromyalgia-
related inpatient care (cross-period changes, —1.2% versus
0.4%; P<<0.01) and outpatient care (cross-period changes,
—46.3% versus —36.7%; P<<0.01) in a real-world setting.

Among all published real-world studies for fibromyal-
gia patients initiating duloxetine and pregabalin,'*¢2 6487
only the current study and the study published by Sun et al'
examined and compared the real-world use of health care
resources between fibromyalgia patients who used duloxetine
and pregabalin after FDA approval for treating fibromyalgia,
although these two studies used different analytical methods
(the former used propensity score greedy matching meth-
ods, the latter used propensity score stratification methods).
Because the focus of that published study! was on medication
compliance and direct medical costs, it did not examine or
compare the longitudinal changes of health care utilization
rates from the preinitiation year to the postinitiation year
between the two cohorts. Therefore, our study may repre-
sent a more holistic real-world evaluation of the effect of
choice between duloxetine and pregabalin on the health care
utilization rates among fibromyalgia patients. That said, the
results from both studies are still consistent in terms of cross-
sectional comparison of the health care utilization rates.

Similar to all real-world studies using health care claims
databases, our study has its own limitations. First, our sample
selection requirement for 12-month continuous health insur-
ance coverage preceding and after the initiation might exclude
patients with discontinued health insurance coverage. Second,
our claims databases only represent a geographically diverse
population with large employer-sponsored commercial
health insurance, which might differ from other populations.
Third, all clinical conditions were identified on the basis of
ICD-9-CM diagnosis codes on health care claims and had
not yet been validated with medical chart review; therefore,
clinical conditions not recorded on health care claims or
without a proper diagnosis code were not included in this
study. Fourth, our study did not collect nonpharmacologic
treatments and, therefore, did not assess the effect of non-
pharmacologic treatments on health care utilization rates.
Fifth, some of our patients initiated duloxetine in 2008, but
before the June 2008 approval of duloxetine for the treat-
ment of fibromyalgia. Finally, our study could not adjust for
unobservable confounding factors, which might bias our
study results.

Conclusion

Fibromyalgia patients who initiated duloxetine in 2008 used
less fibromyalgia-related inpatient and outpatient care in the
postinitiation year than fibromyalgia patients who initiated
pregabalin in 2008. Further, these duloxetine initiators used
less fibromyalgia-related inpatient care in the postinitiation
year than in the preinitiation year, whereas the pregabalin initia-
tors used more of the same care in the postinitiation year than
in the preinitiation year. Further research is needed to identify
the factors contributing to these cross-cohort and cross-period
differences, so that payers, physicians, and patients can use the
information to reduce fibromyalgia patients’ use of health care
resources while achieving optimal clinical outcomes.

Disclosure

X Peng, D Novick and J Andrews are employees of Eli Lilly
and Company, which produce duloxetine. P Sun and S Sun
are employees of Kailo Research Group, which received
research grants from pharmaceutical companies such as Eli
Lilly and Company. The remaining authors report no conflicts
of interest in this work.

References

1. SunP, Peng X, Sun S, et al. Direct medical costs and medication compli-
ance among fibromyalgia patients: duloxetine initiators vs pregabalin
initiators. Pain Pract. Epub March 14, 2013.

2. Sun P, Zhao Y, Zhao Z, Watson P. Medication dosing patterns associ-
ated with duloxetine and pregabalin among patients with fibromyalgia.
Curr Med Res Opin. 2011;27(9):1793-1801.

3. ZhaoY, Sun P, Bernauer M. Comparing common reasons for inpatient
and outpatient visits between commercially-insured duloxetine or
pregabalin initiators with fibromyalgia. J Pain Res. 2015:443-451.

4. Zhao Y, Sun P, Watson P, Mitchell B, Swindle R. Comparison of
medication adherence and healthcare costs between duloxetine and
pregabalin initiators among patients with fibromyalgia. Pain Pract.
2011;11(3):204-216.

5. Marcus DA, Richards KL, Chambers JF, Bhowmick A. Fibromyalgia
family and relationship impact exploratory survey. Musculoskeletal
Care.2013;11(3):125-134.

6. Fors EA, Landmark T, Bakke @. Contextual and time dependent pain
in fibromyalgia: an explorative study. BMC Res Notes. 2012;5:644.

7. Castro-Sanchez AM, Mataran-Pefiarrocha GA, Lopez-Rodriguez MM,
Lara-Palomo IC, Arendt-Nielsen L, Fernandez-de-las-Pefias C. Gender
differences in pain severity, disability, depression, and widespread pres-
sure pain sensitivity in patients with fibromyalgia syndrome without
comorbid conditions. Pain Med. 2012;13(12):1639-1647.

8. Auquier L, Bontoux D, Loo H, et al. La fibromyalgie. [Fibromyalgia].
Rev Med Interne. 2008;29(2):161-168. French.

9. Wolfe F, Hawley DJ, Goldenberg DL, Russell 1J, Buskila D, Neumann L.
The assessment of functional impairment in fibromyalgia (FM): Rasch
analyses of 5 functional scales and the development of the FM Health
Assessment Questionnaire. J Rheumatol. 2000;27(8):1989—-1999.

10. Wolfe F, Smythe HA, Yunus MB, et al. The American College of
Rheumatology 1990 Criteria for the Classification of Fibromyalgia. Report
of the Multicenter Criteria Committee. Arthritis Rheum. 1990;33(2):
160-172.

11. Al-Allaf AW. Work disability and health system utilization in patients
with fibromyalgia syndrome. J Clin Rheumatol. 2007;13(4):199-201.

44 submit your manuscript

Dove

Journal of Pain Research 2014:7


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Comparative health care utilization for fibromyalgia patients

12.

13.

14.

15.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Robinson RL, Jones ML. In search of pharmacoeconomic evaluations
for fibromyalgia treatments: a review. Expert Opin Pharmacother.
2006;7(8):1027-1039.

Bennett RM, Jones J, Turk DC, Russell 1J, Matallana L. An internet
survey of 2,596 people with fibromyalgia. BMC Musculoskelet Disord.
2007;8:27.

Shaver JL, Wilbur J, Robinson FP, Wang E, Buntin MS. Women’s
health issues with fibromyalgia syndrome. J Womens Health (Larchmt).
2006;15(9):1035-1045.

Rutledge DN, Jones K, Jones CJ. Predicting high physical function in
people with fibromyalgia. J Nurs Scholarsh. 2007;39(4):319-324.

. Berger A, Dukes E, Martin S, Edelsberg J, Oster G. Characteristics

and healthcare costs of patients with fibromyalgia syndrome. /ntJ Clin
Pract. 2007;61(9):1498-1508.

. Panton LB, Kingsley JD, Toole T, et al. A comparison of physical func-

tional performance and strength in women with fibromyalgia, age- and
weight-matched controls, and older women who are healthy. Phys Ther.
2006;86(11):1479-1488.

. Verbunt JA, Pernot DH, Smeets RJ. Disability and quality of life in

patients with fibromyalgia. Health Qual Life Outcomes. 2008;6:8.

. Kurtze N, Gundersen KT, Svebak S. Quality of life, functional disability

and lifestyle among subgroups of fibromyalgia patients: the significance
of anxiety and depression. Br J Med Psychol. 1999;72(Pt 4):471-484.

Wolfe F, Petri M, Alarcon GS, et al. Fibromyalgia, systemic lupus
erythematosus (SLE), and evaluation of SLE activity. J Rheumatol.
2009;36(1):82-88.

Better Medicine. Prevalence and incidence of fibromyalgia. Available from:
http://www.localhealth.com/article/fibromyalgia. Accessed May 5, 2009.

National Fibromyalgia Association. Prevalence of fibromyal-
gia. Available from: http://fmaware.org/PageServera6cc.html?
pagename=fibromyalgia_affected. Accessed May 5, 2009.

Branco JC, Bannwarth B, Failde I, et al. Prevalence of fibromyalgia:
asurvey in five European countries. Semin Arthritis Rheum.2010;39(6):
448-453.

Bannwarth B, Blotman F, Roué-Le Lay K, Caubére JP, André E, Taieb
C. Fibromyalgia syndrome in the general population of France: a
prevalence study. Joint Bone Spine. 2009;76(2):184-187.

Mas AJ, Carmona L, Valverde M, Ribas B; EPISER Study Group.
Prevalence and impact of fibromyalgia on function and quality of life
in individuals from the general population: results from a nationwide
study in Spain. Clin Exp Rheumatol. 2008;26(4):519-526.

Toda K. The prevalence of fibromyalgia in Japanese workers. Scand J
Rheumatol. 2007;36(2):140-144.

Weir PT, Harlan GA, Nkoy FL, et al. The incidence of fibromyalgia and
its associated comorbidities: a population-based retrospective cohort
study based on International Classification of Diseases, 9th Revision
codes. J Clin Rheumatol. 2006;12(3):124—128.

Topbas M, Cakirbay H, Gulec H, Akgol E, Ak I, Can G. The prevalence
of fibromyalgia in women aged 20—64 in Turkey. Scand J Rheumatol.
2005;34(2):140-144.

Sardini S, Ghirardini M, Betelemme L, Arpino C, Fatti F, Zanini E.
Studio epidemiologico sulla fibromialgia primaria in eta pediatrica.
[Epidemiological study of a primary fibromyalgia in pediatric age.]
Minerva Pediatr. 1996;48(12):543-550. Italian.

Wolfe E, Ross K, Anderson J, Russell 1J, Hebert L. The prevalence
and characteristics of fibromyalgia in the general population. Arthritis
Rheum. 1995;38(1):19-28.

Kim SK, Kim SH, Lee CK, et al. Effect of fibromyalgia syndrome
on the health-related quality of life and economic burden in Korea.
Rheumatology (Oxford). 2013;52(2):311-320.

Robinson RL, Kroenke K, Mease P, et al. Burden of illness and treatment
patterns for patients with fibromyalgia. Pain Med. 2012;13(10):
1366-1376.

Perrot S, Schaefer C, Knight T, Hufstader M, Chandran AB, Zlateva G.
Societal and individual burden of illness among fibromyalgia patients
in France: association between disease severity and OMERACT core
domains. BMC Musculoskelet Disord. 2012;13:22.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

Chandran A, Schaefer C, Ryan K, Baik R, McNett M, Zlateva G. The
comparative economic burden of mild, moderate, and severe fibromyalgia:
results from a retrospective chart review and cross-sectional survey of
working-age US adults. J Manag Care Pharm. 2012;18(6): 415-426.
Schaefer C, Chandran A, Hufstader M, et al. The comparative burden of
mild, moderate and severe fibromyalgia: results from a cross-sectional
survey in the United States. Health Qual Life Outcomes. 2011;9:71.
Spaeth M. Epidemiology, costs, and the economic burden of
fibromyalgia. Arthritis Res Ther. 2009;11(3):117.

Kleinman N, Harnett J, Melkonian A, et al. Burden of fibromyalgia and
comparisons with osteoarthritis in the workforce. J Occup Environ Med.
2009;51(12):1384-1393.

Annemans L, Le Lay K, Taieb C. Societal and patient burden of
fibromyalgia syndrome. Pharmacoeconomics. 2009;27(7):547-559.
Doron Y, Peleg R, Peleg A, Neumann L, Buskila D. The clinical and
economic burden of fibromyalgia compared with diabetes mellitus
and hypertension among Bedouin women in the Negev. Fam Pract.
2004;21(4):415-419.

Carville SF, Arendt-Nielsen S, Bliddal H, et al; EULAR. EULAR
evidence-based recommendations for the management of fibromyalgia
syndrome. Ann Rheum Dis. 2008;67(4):536-541.

Guymer EK, Littlejohn GO. Fibromyalgia. Diagnosis and management.
Australas Chiropr Osteopathy. 2002;10(2):81-84.

Sumpton JE, Moulin DE. Fibromyalgia: presentation and manage-
ment with a focus on pharmacological treatment. Pain Res Manag.
2008;13(6):477-483.

Buckhardt CS, Goldenberg D, Crofford L, et al. Guideline for the
Management of Fibromyalgia Syndrome. Pain in Adults and Children.
APS Clinical Practice Guideline Series No 4. Glenview, IL: American
Pain Society; 2005.

Héuser W, Thieme K, Turk DC. Guidelines on the management of fibro-
myalgia syndrome — a systematic review. Eur J Pain. 2010;14(1):5-10.
Forseth K K@, Gran JT. Management of fibromyalgia: what are the best
treatment choices? Drugs. 2002;62(4):577-592.

Brosseau L, Wells GA, Tugwell P, et al; Ottawa Panel Members.
Ottawa Panel evidence-based clinical practice guidelines for aerobic
fitness exercises in the management of fibromyalgia: part 1. Phys Ther.
2008;88(7):857-871.

Brosseau L, Wells GA, Tugwell P, et al; Ottawa Panel Members. Ottawa
Panel evidence-based clinical practice guidelines for strengthening
exercises in the management of fibromyalgia: part 2. Phys Ther.
2008;88(7):873-886.

Crofford LJ. Pain management in fibromyalgia. Curr Opin Rheumatol.
2008;20(3):246-250.

Crofford LJ, Rowbotham MC, Mease PJ, et al; Pregabalin 1008—1105
Study Group. Pregabalin for the treatment of fibromyalgia syndrome:
results of a randomized, double-blind, placebo-controlled trial. Arthritis
Rheum. 2005;52(4):1264-1273.

Calandre EP, Morillas-Arques P, Rodriguez-Lopez CM, Rico-
Villademoros F, Hidalgo J. Pregabalin augmentation of quetiapine
therapy in the treatment of fibromyalgia: an open-label, prospective
trial. Pharmacopsychiatry. 2007;40(2):68-71.

Crofford LJ, Mease PJ, Simpson SL, et al. Fibromyalgia relapse evalu-
ation and efficacy for durability of meaningful relief (FREEDOM):
a 6-month, double-blind, placebo-controlled trial with pregabalin. Pain.
2008;136(3):419-431.

Mease PJ, Russell 1J, Arnold LM, et al. A randomized, double-blind,
placebo-controlled, phase III trial of pregabalin in the treatment of
patients with fibromyalgia. J Rheumatol. 2008;35(3):502-514.
Garcia-Campayo J, Serrano-Blanco A, Rodero B, et al. Effectiveness of
the psychological and pharmacological treatment of catastrophization
in patients with fibromyalgia: a randomized controlled trial. Zrials.
2009;10:24.

Russell 1J, Mease PJ, Smith TR, et al. Efficacy and safety of duloxetine
for treatment of fibromyalgia in patients with or without major
depressive disorder: Results from a 6-month, randomized, double-blind,
placebo-controlled, fixed-dose trial. Pain. 2008;136(3):432-444.

Journal of Pain Research 2014:7

submit your manuscript

45

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.localhealth.com/article/fibromyalgia

Peng et al Dove

55. Arnold LM, Rosen A, Pritchett YL, et al. A randomized, double-blind, 71. White KP, Nielson WR, Harth M, Ostbye T, Speechley M. Does the label
placebo-controlled trial of duloxetine in the treatment of women “fibromyalgia” alter health status, function, and health service utiliza-
with fibromyalgia with or without major depressive disorder. Pain. tion? A prospective, within-group comparison in a community cohort
2005;119(1-3):5-15. of adults with chronic widespread pain. Arthritis Rheum. 2002;47(3):

56. Arnold LM, Lu Y, Crofford LJ, et al. A double-blind, multicenter trial 260-265.
comparing duloxetine with placebo in the treatment of fibromyalgia 72. Wolfe F, Anderson J, Harkness D, et al. A prospective, longitudinal,
patients with or without major depressive disorder. Arthritis Rheum. multicenter study of service utilization and costs in fibromyalgia.
2004;50(9):2974-2984. Arthritis Rheum. 1997;40(9):1560-1570.

57. Clauw DJ, Mease P, Palmer RH, Gendreau RM, Wang Y. Milnacipran 73. Hudson JI, Goldenberg DL, Pope HG Jr, Keck PE Jr, Schlesinger L.
for the treatment of fibromyalgia in adults: a 15-week, multicenter, Comorbidity of fibromyalgia with medical and psychiatric disorders.
randomized, double-blind, placebo-controlled, multiple-dose clinical Am J Med. 1992;92(4):363-367.
trial. Clin Ther. 2008;30(11):1988-2004. 74. Raphael KG, Janal MN, Nayak S. Comorbidity of fibromyalgia and

58. Gendreau RM, Thorn MD, Gendreau JF, et al. Efficacy of milnacipran posttraumatic stress disorder symptoms in a community sample of
in patients with fibromyalgia. J Rheumatol. 2005;32(10):1975-1985. women. Pain Med. 2004;5(1):33-41.

59. Vitton O, Gendreau M, Gendreau J, Kranzler J, Rao SG. A double-blind 75. Bradley LA. Psychiatric comorbidity in fibromyalgia. Curr Pain
placebo-controlled trial of milnacipran in the treatment of fibromyalgia. Headache Rep. 2005;9(2):79-86.

Hum Psychopharmacol. 2004;19 Suppl 1:S27-S35. 76. Chamizo-Carmona E. ;Existe asociacion entre la fibromialgia, el

60. Reed C, Birnbaum HG, Ivanova JI, et al. Real-world role of tricyclic aumento de la comorbilidad por enfermedad neoplasica, cardiovas-
antidepressants in the treatment of fibromyalgia. Pain Pract. 2012;12(7): cular e infecciones, y el de la mortalidad? [Is there an association
533-540. between fibromyalgia and an increase in comorbidity: neoplastic and

61. Gore M, Tai KS, Chandran A, Zlateva G, Leslie D. Clinical cardiovascular diseases, infections and mortality?] Reumatol Clin.
characteristics, pharmacotherapy, and healthcare resource use among 2005;1(4):200-210. Spanish.
patients with fibromyalgia newly prescribed pregabalin or tricyclic 77. Buskila D, Cohen H. Comorbidity of fibromyalgia and psychiatric
antidepressants. J Med Econ. 2012;15(1):32-44. disorders. Curr Pain Headache Rep. 2007;11(5):333-338.

62. Gore M, Tai KS, Chandran A, Zlateva G, Leslie D. Clinical 78. Gil Yubero J, Llensa Cubarsi I, Mas Marques M, Buiiuel Alvarez JC.
comorbidities, treatment patterns, and healthcare costs among patients Comorbilidad registrada en los pacientes diagnosticados de fibromialgia
with fibromyalgia newly prescribed pregabalin or duloxetine in usual en un centro de atencion primaria. [Comorbidity recorded in patients
care. J Med Econ. 2012;15(1):19-31. diagnosed with fibromyalgia at a primary care centre.] Aten Primaria.

63. Burke JP, Sanchez RJ, Joshi AV, Cappelleri JC, Kulakodlu M, Halpern R. 2007;39(4):217. Spanish.

Health care costs in patients with fibromyalgia on pregabalin vs 79. White LA, Birnbaum HG, Kaltenboeck A, Tang J, Mallett D, Robinson RL.
duloxetine. Pain Pract. 2012;12(1):14-22. Employees with fibromyalgia: medical comorbidity, healthcare costs, and

64. Harnett J, Margolis J, Cao Z, et al. Real-world evaluation of health-care work loss. J Occup Environ Med. 2008;50(1):13-24.
resource utilization and costs in employees with fibromyalgia treated 80. de Tommaso M, Sardaro M, Serpino C, et al. Fibromyalgia comorbidity
with pregabalin or duloxetine. Pain Pract. 2011;11(3):217-229. in primary headaches. Cephalalgia. 2009;29(4):453-464.

65. Rodriguez-Revenga L, Madrigal I, Blanch-Rubid J, et al. Screening for 81. Gonzalez E, Elorza J, Failde I. Fibromyalgia and psychiatric
the presence of FMR1 premutation alleles in women with fibromyalgia. comorbidity: their effect on the quality of life patients. Actas Esp
Gene. 2013;512(2):305-308. Psiquiatr. 2010;38(5):295-300. Spanish.

66. Berger A, Sadosky A, Dukes EM, Edelsberg J, Zlateva G, Oster G. 82. Shillam CR, Dupree Jones K, Miller L. Fibromyalgia symptoms,
Patterns of healthcare utilization and cost in patients with newly diag- physical function, and comorbidity in middle-aged and older adults.
nosed fibromyalgia. Am J Manag Care. 2010;16(Suppl 5):S126-S137. Nurs Res. 2011;60(5):309-317.

67. Berger A, Sadosky A, Dukes E, Martin S, Edelsberg J, Oster G. 83. Rosenbaum PR, Rubin DB. The central role of the propensity score in
Characteristics and patterns of healthcare utilization of patients with observational studies for causal effects Biometrika. 1983;70(1): 41-55.
fibromyalgia in general practitioner settings in Germany. Curr Med Res ~ 84. Guo SY, Fraser MW. Propensity Score Matching and Related Models.
Opin. 2008;24(9):2489-2499. Propensity Score Analysis: Statistical Methods and Applications. Los

68. Horndasch S. Hohe Inanspruchnahme des Gesundheitswesens durch Angeles: SEGA; 2010:145-149.

Fibromyalgiepatienten. [High utilization of health care services by ~ 85. D’Agostino RB Jr. Propensity score methods for bias reduction in the
fibromyalgia patients.] Schmerz. 2009;23(1):70-71. German. comparison of a treatment to a non-randomized control group. Stat

69. Palacio A, Uribe CL, Li H, et al. Financial and clinical characteris- Med. 1998;17(19):2265-2281.
tics of fibromyalgia: a case-control comparison. Am J Manag Care. 86. Dehejia RH, Wahba S. Propensity score-matching methods for
2010;16(Suppl 5):S118-S125. nonexperimental causal studies. Rev Econ Stat. 2002;84(1): 151-161.

70. Sanchez RJ, Uribe C, Li H, et al. Longitudinal evaluation of health care 87. Kleinman NL, Sanchez RJ, Lynch WD, Cappelleri JC, Beren IA, Joshi AV.
utilization and costs during the first three years after a new diagnosis Health outcomes and costs among employees with fibromyalgia treated
of fibromyalgia. Curr Med Res Opin. 2011;27(3):663—671. with pregabalin vs standard of care. Pain Pract. 2011;11(6): 540-551.
Journal of Pain Research Dove
Publish your work in this journal
The Journal of Pain Research is an international, peer-reviewed, open ~ The manuscript management system is completely online and includes
access, online journal that welcomes laboratory and clinical findings a very quick and fair peer-review system, which is all easy to use. Visit
in the fields of pain research and the prevention and management  http:/www.dovepress.com/testimonials.php to read real quotes from
of pain. Original research, reviews, symposium reports, hypoth-  published authors.
esis formation and commentaries are all considered for publication.

Submit your manuscript here: http://www.dovepress.com/journal-of-pain-research-journal
46 submit your manuscript Journal of Pain Research 2014:7

Dove


http://www.dovepress.com/journal-of-pain-research-journal
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


