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Abstract

Objective:

To evaluate the cost-effectiveness of pregabalin in the treatment of fibromyalgia in a US patient population.

Methods:

A decision-analytic model was developed comparing pregabalin 150 mg twice a day (BID) and pregabalin

225 mg BID to placebo, duloxetine, gabapentin, tramadol, milnacipran, and amitriptyline in patients with

severe fibromyalgia (Fibromyalgia Impact Questionnaire score459; pain score46.5). The model estimated

response rates for all treatments at 12 weeks based on three randomized trials with pregabalin and a

systematic review of published randomized controlled trials. Response was categorized as �30%

improvement in baseline pain score plus global impression of change rating of much improved or very

much improved. After 12 weeks of treatment, responders to treatment entered a treatment Markov model in

which response was maintained, lost, or treatment discontinued. The cost-effectiveness end-points were

cost per responder at 12 weeks and 1 year. Resource use was estimated from published studies and costs

were estimated from the societal perspective.

Results:

Over 12 weeks, total cost per patient was $229 higher with pregabalin 150 mg BID than placebo, whereas

pregabalin 225 mg BID was $866 less costly than placebo. At 1 year, pregabalin was cost saving and more

effective than placebo, duloxetine, tramadol, milnacipran, and gabapentin. Compared with amitriptyline,

pregabalin was not cost-effective at both dosages, although when excluding old and methodologically weak

studies of clinical effectiveness of amitriptyline, pregabalin 225 mg BID became cost saving and pregabalin

150 mg BID was cost-effective.

Limitations:

Comparisons between pregabalin and other active agents are based on indirect comparisons, not head-to-

head trials, and so should be interpreted with caution. Limitations for comparators include an inability to

access sub-group data, inconsistency of response definitions, inclusion of older trials, and absence of long-

term studies.

Conclusions:

This model found pregabalin to be cost-effective in treating patients with severe fibromyalgia.

Introduction

Fibromyalgia (FM) is a chronic condition typically characterized by widespread
pain and stiffness in the soft tissues of the body (muscle, tendons, and ligaments)
and tenderness at muscle insertion sites. In a recent focus group, patients
with FM expressed living with constant pain that is hard to attribute to
a specific place: ‘you hurt all over’1. Other typical FM symptoms include
depression, disturbed and unsatisfying sleep, fatigue, cognitive dysfunction,
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morning stiffness, anxiety, headaches, and an irritable
bowel or bladder1. FM is defined, according to the 1990
American College of Rheumatology (ACR) criteria, as
chronic widespread pain lasting �3 months, and pain in
at least 11 of 18 specified tender point sites throughout the
body upon digital palpation2. In May 2010, the ACR pub-
lished new FM diagnostic criteria which exclude tender
points and utilize a symptom severity scale, such that a
FM diagnosis is based on three criteria: (1) widespread
pain and symptom severity above certain cut-off scores;
(2) symptoms have been present at a similar level for at
least 3 months; and (3) the patient does not have a disorder
that would otherwise explain the pain3.

The prevalence of FM in the US has been estimated to
be 2% (95% confidence interval, 1.4–2.7)4 and age-
adjusted incidence in the US has been reported to be
6.88 cases per 1000 person-years for males and 11.28
cases per 1000 person-years for females5.

The impact of FM on patients’ daily lives and relation-
ships is profound1. Patients with FM perform worse on a
number of health status domains including physical func-
tion, role limitations due to physical and emotional prob-
lems, bodily pain, vitality, and general health compared
with the general population and patients with rheumatoid
arthritis, osteoarthritis, lupus, and myofascial pain6.
Higher self-reported FM severity was associated with
higher pain and sleep disturbance, impact on quality-of-
life, and medication use7,8.

In addition, FM causes a substantial healthcare burden.
An analysis of a large US medical claims database,
Pharmetrics9, found that average total healthcare costs
over 12 months were �3-times higher among patients
with FM compared with patients without FM ($9573
[SD $20,135] vs $3291 [SD $13,643], respectively;
p50.001). A study by White et al.10 found similar total
annual healthcare costs to employers for patients with FM
(direct medical costs $7286 and pharmacy costs $1630)
and osteoarthritis (direct medical costs $8325 and phar-
macy costs $1341). However, the annual costs due to lost
work days for patients with FM were significantly higher
than for patients with osteoarthritis ($2913 vs $2537,
respectively; p¼ 0.0001)10.

In June 2007, Lyrica (pregabalin) became the first US
Food and Drug Administration (FDA)-approved drug for
managing FM. Two other drugs were later approved for the
treatment of FM, Cymbalta (duloxetine hydrochloride) in
June 2008 and Savella (milnacipran) in 2009. (Lyrica is a
registered trademark of Pfizer Inc, New York, NY,
Cymbalta is a registered trademark of Eli Lilly and
Company, Indianapolis, IN, and Savella is a registered
trademark of Forest Laboratories, Inc., New York, NY.)
Recent meta-analyses comparing these medications
on symptom reduction (including pain, fatigue, sleep
disturbance, depressed mood, reduced health-related qual-
ity-of-life) and safety demonstrated that on most efficacy

end-points, each drug was superior to placebo, but excep-
tions occurred for duloxetine on fatigue, milnacipran on
sleep disturbance and pregabalin on depressed mood11,12.
While not indicated for FM, older agents including
amitriptyline, gabapentin, and tramadol have been recom-
mended for FM management in treatment guidelines13,14.
Meta-analyses have been conducted on gabapentin and
amitriptyline, but the results are limited by the number
and quality of clinical studies15–17.

Pregabalin is a novel a2� ligand that belongs to the anti-
convulsant class of drugs. Pregabalin acts by binding to the
a2� sub-unit of voltage-gated presynaptic calcium chan-
nels, which results in reduction of calcium flow through
the channels. This decreased calcium flux subsequently
inhibits presynaptic release of neurotransmitters, includ-
ing glutamate and substance P, which have been impli-
cated in the pathogenesis of abnormal pain processing
seen in FM18. The efficacy and safety of pregabalin in
FM has been demonstrated in five placebo-controlled, ran-
domized clinical trials19–23 and a recent Cochrane
review24.

The present study aimed to investigate the cost-effec-
tiveness of pregabalin in the treatment of FM compared
with placebo, duloxetine, milnacipran, gabapentin, trama-
dol, and amitriptyline from the US perspective.

Patients and methods

Patients

The economic analysis considered patient profiles based
on participants in the pregabalin randomized FM trial pro-
gram. Three studies19,22,23 enrolled adults from North
America, Europe, Asia, and Australia meeting the ACR
criteria for FM4. Participants were required to have an
average pain score of �4 on an 11-point numeric rating
scale (NRS; 0¼ no pain to 10¼worst possible pain)
during the baseline assessment period. Patients with FM
with evidence of inflammatory or rheumatic diseases,
other pain conditions, or ongoing severe psychiatric or
medical illness that could interfere with assessment were
excluded from these studies. Further details on the design
of each study are described elsewhere19,22,23. This cost-
effectiveness analysis used data for individuals who met
the criteria for study entry and had severe FM (visual
analog scale pain score 46.5 and Fibromyalgia Impact
Questionnaire [FIQ] score459 at baseline)25,26.

Model structure and comparators

A cost-effectiveness model to compare costs and number
of responders with pregabalin compared with current treat-
ment alternatives for FM was built. The model (Figure 1)
was based on a decision tree, with treatment nodes
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corresponding to treatment response outcomes for a cohort
of people during an initial 12-week period, after which
response to treatment was assessed. Costs were assigned
to respective healthcare resource use and outcomes. At
12 weeks, upon achieving a response or not, patients
were entered into the second phase of the model that eval-
uated FM costs and outcomes over the medium term. The
second phase was a Markov model built using Microsoft
Excel, which included three possible outcomes: (1) respon-
ders maintain a therapeutic response; (2) patients remain
on treatment but lose response; or (3) patients discontinue
treatment. Non-responders remained such after week 12.
In the base-case, the model time frame was 1 year, with
Markov cycles of 28 days. Table 1 lists comparators
included in the model, which reflects licensed dosages or
dosages used in clinical trials.

Effectiveness data

Efficacy estimates for pregabalin and placebo in the man-
agement of FM during the initial 12 weeks of treatment
were derived from the data of three large multi-center,
double-blind, clinical trials19,22,23, in which patients
were randomized to one of the two indicated dosages of
pregabalin (150 mg twice a day [BID] or 225 mg BID) or
placebo (a higher dose [300 mg BID] was evaluated in these
clinical studies, but was not included in the present anal-
ysis since it exceeds the recommended therapeutic dose
range for treating FM). Two further studies of pregaba-
lin20,21 were not used in the analysis because data from
these trials were of different design and not compatible
with the model structure.

Data from trials were used to inform the response rate
with pregabalin treatment in the model. The proportion of
responders in the trials, a supplemental measure of
the primary efficacy end-point, was defined as a �30%
reduction in mean daily pain diary score between baseline

and week 12. A co-primary study end-point was the
Patient Global Impression of Change (PGIC) score27.
The PGIC is based on the validated Clinical Global
Impression of Change scale and evaluates patient self-
reported change after treatment on a 7-point Likert scale
that ranges from 1 (very much improved) to 7 (very much
worse). A pre-defined secondary end-point measured
improvement of global FM symptoms after treatment
using the FIQ25,26. The FIQ is a 21-item self-report ques-
tionnaire designed to capture the global impact of FM on
patients’ lives by evaluating difficulty performing large
muscle tasks, number of days patients missed work or
‘felt good’, difficulty of FM interference with work, and
severity of symptoms of pain, fatigue, non-restorative
sleep, stiffness, anxiety, and depression over the past
week. The global FIQ score varies from 0 (no impact) to
100 (worst possible impact).

In the model, response was considered an improvement
of�30% in the pain NRS plus a score of much improved or
very much improved on the PGIC. In the base-case, the
model focused on a sub-group of patients with severe FM.
Baseline pain score and global severity of FM symptoms as

Treatment

Response

Response
maintained

Response lost

Treatment stopped

NonresponseNonresponse

From week 0 to 12 From week 12 to 52

Figure 1. Model structure.

Table 1. Comparators included in the model.

Pharmacologic agent Dosage,
mg

Administration

Pregabalin 150 BID
225 BID

Duloxetine 60 QD
60 BID

Milnacipran 50 BID
100 BID

Gabapentin 600 TID
Tramadol 50 Variable up

to 200 mg/day
Amitriptyline 50 QD

BID, twice a day; QD, once daily; TID, three times a day.
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measured by the FIQ were used as proxy measures for FM
disease severity. Bennett et al.26 recently demonstrated
that FIQ total scores of539 corresponded to mild symptom
severity, scores �39 and �59 to moderate symptom sever-
ity, and scores of 459 to severe symptom severity.
Therefore, patients with a pain score of46.5 and a FIQ
score of459 were defined as having severe FM at baseline.

Therapeutic response rates of other comparators were
obtained from a systematic review and indirect comparison
of the effectiveness of each treatment12. Briefly, a system-
atic search for randomized controlled trials of amitripty-
line, duloxetine, tramadol, gabapentin, and milnacipran
was conducted to assess the efficacy of these drugs in
patients with FM, fibrositis, myofascial pain, or muscular
rheumatism. The databases searched were MEDLINE
(1950 to August 13, 2009), EMBASE (1980 to August
13, 2009), and the Cochrane Library (1995 to August
13, 2009) using the Ovid access platform. From the 679
hits initially retrieved, 2319–22,28–46 met the inclusion cri-
teria for the review parameters in this cost-effectiveness
study. In addition, the data from a recent trial of pregabalin
were available23. Methods and results of the systematic
review are available on request from the authors.

A wide range of clinical outcome measures have been
utilized in published FM treatment trials to quantify ther-
apeutic response19–22,28–33,35–41,43–46. For modeling pur-
poses, it was not possible to identify a single disease
measure used consistently for all comparators. Therefore,
the analyses only included studies that reported the pro-
portion of patients who had responded to treatment com-
pared with a placebo arm19,22,23,28–30,33,35–39,41,43–46 to
allow indirect comparisons between active treatments.
These studies are summarized in Table 2. Relative rates
of response for each treatment compared with placebo
were calculated and pooled using meta-analytic methods
implemented in Stata 9.0. Table 3 shows the results of the
meta-analysis and efficacy of pregabalin using different
definitions of response. The probability of losing treatment
response and of discontinuing treatment were estimated
from participants in three randomized, placebo-controlled
pregabalin FM trials19,22,23 limited to individuals with
severe FM who lost response during the course of the stud-
ies (12 in 215).

The long-term likelihood of maintaining a therapeutic
response was taken from a long-term safety study by Florian
et al.47, a 1-year open-label extension of the double-blind
randomized pregabalin FM treatment trial by Arnold
et al.19 In this study, a responder was defined as a patient
whose mean pain score had decreased by�30% from base-
line. The total dropout rate at 12 months of 36% (78/215)
from this study was used to calculate the probability of
discontinuing treatment in the post 12-week Markov
phase47. This response loss and dropout rate were applied
to placebo and all other comparators in the Markov phase
of the model.

In the systematic review, no studies that reported loss
of response over time with duloxetine, gabapentin,
tramadol, or amitriptyline were found. One 60-week
safety and efficacy study of duloxetine in patients with
FM provided information on long-term dropout rates
from duloxetine over 52 weeks48. However, a probability
for loss of response could not be derived from this publi-
cation, and these data were only used in the sensitivity
analysis. Long-term withdrawal data were not available
for the other comparators and, consequently, the same
long-term transition probabilities for pregabalin were
applied to all arms of the model. All transition probabili-
ties applied in the Markov model were obtained from
event rates applying the formula:

p ¼ 1� exp �r � t=zð Þ,

where p is the transition probability, r is the rate observed
in the study, t is the duration of the model cycle, and z is
the total period of observation in the original study from
which the rate was taken49.

Resource use, unit costs, and health utility data

Daily drug costs, utilities, and annual healthcare and soci-
etal costs applied in the model are shown in Table 4.
Therefore, drug costs were based on effective drug con-
sumption and reimbursement data to reflect the true
‘opportunity costs’49 of the treatments considered in the
model. Treatment costs for each comparator and strength
were calculated based on Medicaid drug utilization data50

using total volumes and reimbursement data (Table 4)
obtained by matching National Drug Codes using labeler,
product, and packaging codes for each drug51. Unit costs
per dose were calculated using specific National Drug
Codes for branded products and the weighted average of
costs and volumes for generics.

Resource use other than drug costs was obtained from a
cross-sectional observational study of the burden of FM
illness in the US52. In this study, the FIQ was administered
to patients with FM and data were collected on resource
use and days work missed. Costing algorithms were devel-
oped to estimate healthcare direct costs from the payer
perspective from health-related utilization data priced at
Medicare payment rates. For indirect costs, costing algo-
rithms were developed to estimate patient and caregiver
lost productivity. Generalized linear regression models
with gamma distributions were used to estimate the rela-
tionship between FIQ score and annualized direct and
indirect costs.

Resource use data were not available from the pregaba-
lin clinical trials19,22,23. Direct and indirect costs were esti-
mated for each patient using that patient’s FIQ score and
the costing algorithms derived from Goldenberg et al.52

Costs over the initial 12-week period assumed a linear
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change in FIQ over the 12-week period. Costs after week
12 were assumed to be maintained in patients who
remained in response but to increase to the average level
estimated for non-responders in patients where response
was lost.

Sensitivity analysis

Univariate and probabilistic sensitivity analyses were
performed to explore the robustness of results, to identify
model drivers, and to test model assumptions. A sub-group

Table 3. Pooled relative risk of response compared with placebo, active treatments.

Drug name RR of response
compared with

placebo (CI)

Significance
test(s) of
RR¼ 1

I2 test of
heterogeneity

Source

Pregabalin 150 mg BID (pain and PGIC) 2.00 (1.65–2.44) N/A Mease et al.22; Arnold et al.19;
Pauer et al.23

Pregabalin 225 mg BID (pain and PGIC) 2.06 (1.68–2.50) N/A
Pregabalin 150 mg BID (pain) 1.83 (1.52–2.12) N/A
Pregabalin 225 mg BID (pain) 1.91 (1.58–2.21) N/A
Amitriptyline 50 mg QD 2.18 (1.55–3.03) z¼ 4.62 I2¼ 57.6% Ginsberg et al.39; Carette et al.35–37;

Hannonen et al.41p¼ 0.000 df¼ 4
p¼ 0.051

Duloxetine 60 mg QD 1.52 (1.24–1.85) z¼ 4.03 I2¼ 0.0% Arnold et al.29; Russell et al.43

p¼ 0.000 df¼ 1
p¼ 0.404

Duloxetine 60 mg BID 1.55 (1.28–1.88) z¼ 4.53 I2¼ 0.0% Arnold et al.28,29; Russell et al.43

p¼ 0.000 df¼ 2
p¼ 0.793

Tramadol 200 mg QD 1.85 (1.37–2.48) z¼ 4.04 I2¼ 0.0% Russell et al., 200044; Bennett et al.33

p¼ 0.000 df¼ 1
p¼ 0.584

Gabapentin 600 mg TID 1.51 (1.00–2.28) z¼ 1.96 N/A Arnold et al.30

p¼ 0.050
Milnacipran 50 mg BID 1.21 (1.09–1.35) z¼ 3.68 I2¼ 11.8% Clauw et al.45; Gendreau et al.38;

Mease et al.46p¼ 0.000 df¼ 2
p¼ 0.322

Milnacipran 100 mg BID 1.22 (1.11–1.33) z¼ 4.07 I2¼ 0.0% Clauw et al.45; Gendreau et al.38;
Mease et al.46p¼ 0.000 df¼ 2

p¼ 0.798

RR, relative risk; CI, confidence interval; I2, variation in RR attributable to heterogeneity; BID, twice a day; PGIC, Patient Global Impression of Change; N/A, not
available; QD, once daily; TID, three times a day.

Table 4. Costs, annual resource use, and utility estimates for the model.

Cost
per day

Mean
(SD)

Source

Drug costs
Drug name
Pregabalin 150 mg BID $3.62 Centers for Medicare

and Medicaid Services50Pregabalin 225 mg BID $3.63
Amitriptyline 50 mg QD $0.12
Duloxetine 60 mg QD $3.35
Duloxetine 60 mg BID $6.69
Tramadol 200 mg QD $0.46
Gabapentin 600 mg TID $1.94
Milnacipran 50 mg BID $2.99
Milnacipran 100 mg BID $3.05

Other model costs
Direct healthcare costs
Intercept $2667 ($876) Goldenberg et al.52

Coefficient, FIQ (total score) $83 ($16)
Indirect (productivity) costs
Intercept $7780 ($1488) Goldenberg et al.52

Coefficient, FIQ (FIQ work missed item, 0–10) $4370 ($727)

BID, twice a day; QD, once daily; TID, three times a day; SD, standard deviation; FIQ, Fibromyalgia Impact Questionnaire.
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sensitivity analysis was conducted to determine whether
baseline characteristics were associated with better cost-
effectiveness.

Results

The base-case analysis investigated the cost-effectiveness
of pregabalin in patients with severe FM (FIQ score459
and pain diary score46.5) at baseline compared with pla-
cebo. The proportion of patients with severe FM at base-
line was 59%, 60%, and 57% for placebo, pregabalin
150 mg BID, and pregabalin 225 mg BID, respectively.
The end-point definition of response at week 12 was a
�30% improvement in pain diary score and improvement
rating of 1 (very much improved) or 2 (much improved) on
the PGIC. Patient-level data from 682 patients were eli-
gible for inclusion in this analysis.

At week 12, 23% of patients treated with placebo had a
�30% improvement in pain compared with 39% of
patients receiving pregabalin 150 mg BID and 45% of
patients receiving pregabalin 225 mg BID19,22,23.
Twenty-five per cent of patients in the placebo arm
scored either a 1 or 2 on the PGIC compared with 39%
and 43% for pregabalin 150 mg BID and 225 mg BID at
week 12, respectively. The response rate at week 12 was
16% for placebo, 32% for pregabalin 150 mg BID, and 33%
for pregabalin 225 mg BID. The proportion that reported
severe FM at the end of the treatment period was 41%
(placebo), 36% (pregabalin 150 mg BID), and 31% (preg-
abalin 225 mg BID). Efficacy was also assessed as propor-
tion of days in response, which over 12 weeks of treatment
resulted in an incremental response of 14 days for both
pregabalin doses relative to placebo.

Table 5 reports incremental cost and outcomes. After
the first 12 weeks of treatment, direct costs of pregabalin
were higher than placebo. When indirect costs were taken
into account, pregabalin 225 mg BID was cost-saving. In
the long-term analysis, pregabalin was less costly than pla-
cebo both for direct and indirect costs. Pregabalin gener-
ated about twice as many days of response than placebo.
Consequently, pregabalin was cost-saving.

Further analyses compared pregabalin with duloxetine,
milnacipran, amitriptyline, gabapentin, and tramadol
(Table 6). Pregabalin was cost-saving compared with
duloxetine, gabapentin, milnacipran, and tramadol, but
was not cost-effective compared with amitriptyline.

To identify patient sub-groups with higher cost-effec-
tiveness of pregabalin relative to placebo, an analysis using
baseline patient characteristics was conducted. Patients
with severe FM, use of sleep or anxiety medications, or
sleep problems at baseline had an incremental cost-
saving effect above the overall patient population
(Figure 2). Sleep problems were defined as moderate
(3.5–6.5) or severe (46.5) based on baseline scores on
the 11-point (0–10) NRS scale that evaluated rate of
pain interference with sleep.

Sensitivity analysis

A series of sensitivity analyses were conducted to assess the
sensitivity of the model to changes in parameter estimates
and model assumptions. The model was robust to most
parameter changes, maintaining that pregabalin was less
costly and more effective at both dosages (Table 7).

Pregabalin 150 mg BID and 225 mg BID were not cost-
effective compared with amitriptyline in the base-case. In
the initial meta-analysis, the relative risk of response for

Table 5. Base-case results.

Placebo Pregabalin
150 mg BID

Pregabalin
225 mg BID

12-week model results
Total direct cost per treated patient $1,883 $2,167 $2,004
Total indirect cost per treated patient $5,890 $5,835 $4,903
Total costs per treated patient $7,773 $8,002 $6,907
Total responder days 13.51 27.03 27.62
Incremental costs $229 –$866
Incremental responders, da 13.51 14.11
ICER (responders)b $17 Cost saving

1-year model results
Total indirect cost per treated patient $28,892 $27,784 $26,806
Total (direct and indirect) costs per treated patient $38,358 $37,565 $36,418
Total responder days 59.58 119.16 121.78
Incremental total costs –$793 –$1,940
Incremental responders, da 59.58 62.21
ICER (responders)b Cost saving Cost saving

aIncremental days in response.
bCost-effectiveness analysis based on direct and indirect costs. BID, twice a day; ICER, incremental cost-effectiveness
ratio.
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Table 6. Pregabalin vs comparators in patients with severe fibromyalgia and severe pain over 1 year.

Comparator Total cost per
treated patient

Total
responder days

Incremental
costs

Incremental
responder days

ICER
(responders)

Incremental analysis compared with pregabalin 150 mg BID (total costs per treated patient, $37,565; total responder days, 119.16)
Duloxetine 60 mg $38,001 90.27 –$436 28.89 Cost saving
Duloxetine 120 mg $38,476 92.51 –$911 26.64 Cost saving
Gabapentin 1800 mg $37,788 90.03 –$223 29.13 Cost saving
Tramadol $37,041 109.96 $524 9.20 $57
Amitriptyline $36,464 129.76 $1101 –10.61 Dominated
Milnacipran 100 mg $38,380 72.09 –$815 47.07 Cost saving
Milnacipran 200 mg $38,197 66.38 –$632 52.78 Cost saving

Incremental analysis compared with pregabalin 225 mg BID (total cost per treated patient, $36,418; total responder days, 121.78)
Duloxetine 60 mg $38,001 90.27 –$1583 31.52 Cost saving
Duloxetine 120 mg $38,476 92.51 –$2058 29.27 Cost saving
Gabapentin 1800 mg $37,788 90.03 –$1370 31.75 Cost saving
Tramadol $37,041 109.96 –$623 11.83 Cost saving
Amitriptyline $36,464 129.76 –$46 –7.98 $6

Amitriptyline
is cost-effective

Milnacipran 100 mg $38,380 72.09 –$1962 49.69 Cost saving
Milnacipran 200 mg $38,197 66.38 –$1779 55.41 Cost saving

ICER, incremental cost-effectiveness ratio; BID, twice a day.

–$3,000–$2,500–$2,000–$1,500–$1,000–$500$0$500

Severe fibromyalgia
moderate pain

Severe fibromyalgia
severe pain

Severe fibromyalgia
moderate sleep

Severe fibromyalgia
severe sleep

Previous anxiety medication

Severe fibromyalgia
sleep medications

Cost saving

Pregabalin 150 mg BID

Pregabalin 225 mg BID

Figure 2. Incremental cost-effectiveness of pregabalin vs placebo in patient sub-groups. BID, twice a day.

Table 7. Results of the one-way sensitivity analysis on key inputs: pregabalin 150 mg BID vs placebo at 1 year.

Description of sensitivity analysis Incremental
costs

Incremental
responder days

ICER
(responder days)

Decrease pregabalin response to lower CI –$583 40.99 Cost saving
Increase pregabalin response to upper CI –$1002 60.33 Cost saving
Increase long-term loss of response –$798 50.81 Cost saving
Decrease long-term loss of response –$787 50.51 Cost saving
Increase long-term dropout –$810 51.32 Cost saving
Decrease long-term dropout –$776 50.01 Cost saving

BID, twice a day; ICER, incremental cost-effectiveness ratio; CI, confidence interval.
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amitriptyline was 2.18 compared with placebo. However,
the initial meta-analysis reported significant heterogeneity
(Table 3). Two amitriptyline studies with low sample sizes
(550) and unclear methods of blinding likely accounted
for the heterogeneity37,39. A sensitivity analysis was car-
ried out to assess the impact of excluding these two studies.
The revised meta-analysis did not report significant het-
erogeneity, and the relative risk of response decreased to
1.63. The revised response ratio generated a cost per
responder day of $11 for pregabalin 150 mg BID, while
pregabalin 225 mg BID was cost-saving. The cost-effec-
tiveness results were robust to changes in the baseline
severity of FM symptoms in the patient population.
In particular, the cost-effectiveness results were
unchanged when restricting the analysis to patients with
FIQ scores470 (the traditional definition of severe FM26).

Discussion

The cost-effectiveness of pregabalin compared with a
range of other drugs recommended in guidelines or
approved by the FDA to treat FM was assessed. The results
indicate that pregabalin was cost-saving to most other
treatment options and placebo in �58% of the
patient population typically participating in FM clinical
trials—patients with severe FM as determined by high
baseline pain diary and FIQ scores. In this model, pre-
gabalin 225 mg BID was consistently more cost-effective
than pregabalin 150 mg BID. This was due to the equiva-
lence in price between the two doses and slightly superior
efficacy of the 225 mg BID dosage. Pregabalin 225 mg BID
was also cost-saving when compared against placebo,
duloxetine, tramadol, milnacipran, and gabapentin if
direct and indirect costs were taken into account.
However, when compared with amitriptyline, pregabalin
was not cost-effective. Finally, the univariate sensitivity
analysis suggested the probability of response after 12
weeks of treatment is the most important driver of the
model for patients with severe FM.

To the authors’ knowledge, this is the first study to
estimate the cost-effectiveness of FM treatments in the
US. Another study conducted in the UK found that pre-
gabalin was cost-effective to the UK National Health
Service where effectiveness was measured with quality-
adjusted life years (QALY) based on a patient’s utility
gain from treatment response. The incremental cost-effec-
tiveness ratio (ICER) in that study was £23,166/QALY for
pregabalin 150 mg BID and £22,533/QALY for pregabalin
225 mg BID compared with placebo53. In the severe FM
population, pregabalin 225 mg BID was also cost-effective
compared with duloxetine 60 mg (ICER¼ £19,224/
QALY) and 120 mg (ICER¼ £14,096/QALY) and against
gabapentin (ICER¼ £35,737/QALY).

Overall, the cost-effectiveness results reflect an
improvement in quality-of-life consistent with other stud-
ies that used clinical data from pregabalin trials, particu-
larly in patients with severe FM. A study by Moore et al.54

found that gains in QALYs with pregabalin were more
substantial in patients with more severe FM; with a
QALY gain ranging from 0.026 QALYs in individuals
with marginal pain improvement (between 9–15% reduc-
tion from baseline) to 0.114 QALYs gained in individuals
with substantial pain reduction (�50% reduction from
baseline). In a meta-analysis that compared pregabalin,
duloxetine, and milnacipran, Häuser et al.11 found that
pregabalin was superior to milnacipran in reducing pain
and sleep disturbances and was superior to duloxetine in
reducing fatigue.

Studies have shown that the cost of illness associated
with FM is substantial9. This is reflected in the high cost
per patient estimated here and in the recent cost of illness
study52, where a strong relationship was found between
FIQ scores and direct medical costs and between the
days patients missed work in the FIQ and indirect medical
costs. Consequently, the results of this analysis show that,
by reducing the severity of symptoms through pharmaco-
logic treatments, substantial savings can be made in
healthcare costs and in the burden to society.
Consequently, pregabalin is found to be cost saving in
this analysis among patients with severe FM, as indicated
by high FIQ scores and severe pain.

The model provides a suitable economic evaluation of
pregabalin in the US. All patients from the studies by
Arnold et al.19 and Mease et al.22 were recruited from the
US population, while the majority of patients from the
study by Pauer et al.23 were European. The analysis was
informed by data from these studies; therefore, it is to a
large extent representative of patients treated in the US
healthcare setting. Patients recruited into the pregabalin
randomized trials were already receiving a number of treat-
ments that were not providing symptomatic relief. Since
patients with FM enrolled in the analyzed pregabalin trials
were required to have baseline pain NRS scores �4 and
60% of patients had a FIQ score in the severe range (459),
this suggests pregabalin is effective in treating refractory
patients with severe pain and severe global FM symptoms.

A well known limitation of randomized control trials is
that they impose a certain schedule and pattern of disease
management which would be quite unrepresentative of
typical patient behavior and associated healthcare
resource utilization. Real world data studies, on the other
hand, have been commonly recognized as the best source
for resource use data. To that effect, the Goldenberg et al.52

study was used as a real world data study which provides
much more accurate data on typical healthcare resource
use of US fibromyalgia patients. Comparing the
demographics of the patients in the Goldenberg et al.52

study and the ones in the pregabalin, milnacipran,
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and duloxetine studies19,21,43,45, similar characteristics
were observed. Moreover, the distribution of patients in
mild, moderate, and severe ranges of FM, a key driver of
cost differentials, was very similar among the Goldenberg
et al.52 and pregabalin studies26. Therefore, there appears
to be high compatibility between the different data sources
in terms of their population characteristics for the purpose
of their healthcare resource use assessment.

It is important to acknowledge the limitations of this
analysis. One limitation relates to the method of sub-group
analysis. Although the relative risk of response for prega-
balin by specific sub-groups derived directly from clinical
trial data was incorporated, sub-group relative risk data for
the other comparators were not available. As a result, the
effectiveness of pregabalin is not being directly compared
against the effectiveness of the comparators in patients
with severe FM. Furthermore, the definition of response
is not consistent across all trials, which introduces an addi-
tional element of uncertainty into the analysis. In addi-
tion, this model does not account for safety-related
detriments or potential limitations for drug use due to con-
traindications, warnings/precautions, or drug interactions
known to be common in patients prescribed amitriptyline
for painful neuropathic disorders9,55.

A major limitation of the model relates to the
absence of reliable data to inform key characteristics
of the comparator treatments. The data for amitriptyline
and tramadol were based on old trials, with possibly
different inclusion/exclusion criteria, that were not
designed to meet the current regulatory authorities’
criteria for therapeutic response. Analysis of data from
these older studies produced extremely high response
ratios that were probably falsely elevated. In addition,
the reliability of these results is questionable given the
poor quality of these studies. Furthermore, there is an
absence of long-term studies of response and dropout for
the comparators to inform the transition probabilities in
the Markov stage of the model. An assumption was made
that the long-term withdrawal rate for all comparators was
equal to that of pregabalin, which is believed to be
conservative.

Conclusions

This Markov model simulation assessed the effectiveness
of commonly used FM treatments, and found pregabalin to
be a cost-effective treatment option relative to duloxetine,
milnacipran, gabapentin, and tramadol, but not amitripty-
line. The results of this analysis suggest that treatment with
pregabalin can result in a greater number of days with pain
response relative to other treatment options, thus possibly
leading to reduced healthcare and societal costs associated
with FM.
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