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Cost-utility of ACT for Fibromyalgia

Abstract

The aim of this study was to analyse the costtytdi a group-based form of Acceptance
and Commitment Therapy (GACT) in patients with dilmyalgia (FM) compared to patients
receiving recommended pharmacological treatmenfT{RIP on a waiting list (WL). The
data were derived from a previously published stualy RCT that focused on clinical
outcomes. Health economic outcomes included heelétted quality of life and healthcare
use at baseline and at 6-month follow-up usingEheoQol (EQ-5D-3L) and the Client
Service Receipt Inventory (CSRI), respectively. Ksas included Quality-Adjusted Life
Years (QALYSs), direct and indirect cost differencesd incremental cost-effectiveness
ratios (ICERs). A total of 156 FM patients weredamized (51 GACT, 52 RPT, 53 WL).
GACT was related to significantly less direct caster the 6 month study period compared
to both control arms (GACT €824.2 + 1,062.7 vs. RAT730.7 + 1,656.8 vs WL €2,462.7
*+ 2,822.0). Lower direct costs for GACT in compansto RPT were due to lower costs
from primary care visits and FM-related medicationke ICERs were dominant in the
completers’ analysis and remained robust in theiBeity analyses. In conclusion, ACT
appears to be a cost-effective treatment in corspario RPT in patients with FM.

Trial number: ISRCTN96465010 (http://www.isrctn.cd&RCTN96465010)

Perspective: Decision-makers have to prioritise their budgetlom treatment option that is
the most cost-effective for the management of aciBpepatient group. From both
government and healthcare perspective, this stimbws that a group-based form of
Acceptance and Commitment Therapy is more cost#fe than pharmacological

treatment in management of fiboromyalgia.

Keywords: Fibromyalgia; Acceptance and Commitment Therapwstaitility; Cost-

effectiveness; Quality-adjusted life years.
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Introduction

Since the seminal work of Hayes, Strosahl, and it there has been
burgeoning interest in Acceptance and Commitmenrgrdpy (ACT). This therapy
includes a wide variety of methods that fospmychological flexibility generally
including exposure-based techniques, metaphorgifaiivess, and more conventional
behavioral activation or skills trainirtg?32°3!

A-Tjak and colleagues meta-analysed 39 studies iadtcated that ACT
outperforms control conditions (Hedges’ g = 0.57)the global analysis of primary
clinical outcome measures across pooled time paintstypes of disordefsACT was
also superior to control conditions on secondartg@me measures (Hedges’ g = 0.30).
The Ost's meta-analysis yielded a global Hedges$ @.42 at post-treatmefit.The
effect sizes for comparisons with waiting list, ggbo, and TAU were moderate and
significantly heterogeneous, whereas the effea &z the comparison with different
types of cognitive-behavioural treatments did match the limit for a small effect size.

One of the areas where ACT has been widely appdied multiple problems
entailed in chronic pain disordeis***"Veehof et al’ carried out a meta-analysis of 28
studies to assess the effectiveness of acceptamcenmdfulness-based treatments for
chronic pain patients. In comparison with waitingj br usual care, small effects were
found for pain intensity, depression, disabilitjydaquality of life in favour of these
treatments. A moderate effect was found for anxatg pain interference. At follow-
up, the effects on depression and quality of lieréased and became moderate and the
effect on pain interference increased and becange.l&ACT interventions reported a

statistically significant higher mean effect on degsion and anxiety than mindfulness-
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based interventions. The differences between aawept and mindfulness-based
interventions with CBT were not significant.

Economic evaluations describe the costs and eftdakernative treatments and
are a useful tool for public health decision makihdPolicy-makers are faced with
limited economic resources and therefore, theyimelyt have to prioritize available
treatments or choose among different alternatiGmst—effectiveness analyses allow
cost comparisons of different interventions in tielato the health improvement that is
gained from each one. Here the decision about whathprovide a specific treatment
depends not only on the levels of demonstrateat&fEness, but also on the magnitude
of the incremental costs required to obtain eadtitiadal unit of benefit. The small-
medium positive effects of ACT for different phyai@and psychiatric conditions are a
compelling reason to test also its cost-effectigsnelo date, there are only two
previous economic evaluations of ACT in the chrgmain field'® A web-delivered 10-
week ACT program significantly reduced medicati@amgumption, direct non-medical
costs, work cutback, and need of domestic ffelgemani et dP demonstrated that
ACT is cost-effective for patients with chronic paiompared to applied relaxation at
post-treatment and 3-month follow-up. Recently, #féectiveness of group ACT
(GACT) was compared to recommended pharmacothei®RT: pregabalin +
duloxetine) for patients with fibromyalgia (FM).The 6-month follow-up analysis
indicated that when compared to RPT (active cordrol that is not equivalent to the
GACT arm in treatment exposure), the participant&SACT reported less functional
impairment (= 1.43), pain catastrophising= 0.69), paind= 0.47), anxietyd= 0.39),
and depressiord€ 0.37) as well as greater pain acceptadeel(01) and health-related

quality of life (HRQoL;d= 0.66) following treatment.
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In the current study, we further analyse the resoftLuciano et al's RC¥ by
comparing, for the first time, the 6-month healtiecand societal costs as well as the 6-
month cost-utility of GACT, RPT, and waiting lisStV(; passive control arm) in terms
of gains in Quality-Adjusted Life Years (QALYs) amktreases in HRQoL in patients
with FM.

Methods
Design

A detailed description of the EFFIGACT protocol ahd effectiveness findings
appear elsewheré Briefly, a 6-month RCT was carried out with a rantdallocation of
the participants into three conditions (using a potar-generated randomization list):
GACT (n= 51), RPT (n= 52), or WL (n= 53). Randontisa was stratified by the
presence/absence of comorbid major depression. pelients were randomized in
blocks; the size of the blocks was randomly sete@e comprising either 3 or 6
patients.

A research assistant, who was not otherwise indoinghe study, generated the
allocation sequence. The sequence was concealithtaeriventions were assigned. The
patients agreed to participate before random dilmtaand without knowing which
treatment they would receive. The patients in titervention arms (GACT and RPT)
were informed that two treatments would be compammutk treatment based on
psychotherapy and the other on pharmacotherapien®aparticipating in the WL arm
were offered their preferred treatment after conngrheof the RCT.

Signed informed consent was obtained from all pigdints before initiating the
study. The patients were provided with a generanaew of the study and informed

that they could withdraw at any time, with the qurdee that they would continue to
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receive the treatment considered most approprigtéhéir general practitioner. The
study followed Helsinki Convention norms and subssq updates and the Study
Protocol was approved through the Ethical ReviewarBoof the regional health
authority, Aragon, Spain (Act 07/2011).

Regarding the context where the RCT was carriedibistimportant to mention
that Aragon is one of the 17 regions or autonomeoousimunities of Spain. As a
consequence of a devolution process that starté98a, the autonomous communities
have full governance of health and social careikgrdther countries such as US, health
care is publicly financed, with universal coveradée Aragon Health Care System
covers all of the region’s territory (the region Afagon has more than 1,200,000
inhabitants). Social care is also covered for peepth a functional dependency due to
severe disability.
Participants

FM patients were recruited from 24 primary healtbcaentres in Zaragoza,
Spain. The patients considered for inclusion wehglta aged 18-65 years who could
speak and read Spanish fluently and who fulfilldte tAmerican College of
Rheumatology (ACR) 1990 criteffafor FM at screening, with no pharmacological
treatment (or agreed to discontinue use to padieim the study) and no psychological
treatment during the previous year. The patientssicdered for exclusion were those
with severe Axis | psychiatric disorders (demensiahizophrenia, paranoid disorder,
alcohol and/or drug use disorders), severe sordaarders which, from the clinician’s
point of view, prevented patients from carrying @utpsychological assessment or
participating in other treatment or research pracesl All the patients included in the

study had been diagnosed with FM by a rheumatdlogwking for the Spanish
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National Health Service. General practitioners ((de$ected FM patients fulfilling the
inclusion criteria until the required sample numles achieved, without a quota of
patients assigned for each centre. The GPs asgbssdéepression of the patients for the
subsequent stratification of the sample. After male a research assistant assessed
patients for eligibility. Diagnostic confirmatiorf major depression was carried out by
research assistants (highly-trained clinical psiafiets) using the MINI
Neuropsychiatric Interview. Informational brochurebriefly describing the two
interventions as alternative treatments potentigdiyable of enhancing the wellbeing of
FM patients, were provided. The study was condufitesh September 2011 to June
2012.

The participants were interviewed at baseline, -pesitment, and at 3- and 6-
month follow-up. The study personnel who condudtezlinterviews and assessed the
outcomes were blinded to treatment allocation. Buée characteristics of the RCT,
the patients were not blinded to the treatmentation.

Interventions

GACT. This intervention was based on a published guwidepted to FM
patients’® The structured intervention comprised eight 2.Bfhosessions (1
session/week) with groups ranging from 10 to 1%ep#t. All group sessions included a
15-minute break to mitigate fatigue. The sessiangred specific exercises and topics
within the context of ACT practice and trainingclmding various types of formal
mindfulness practice. Upon enrolment, the participavere asked to commit to daily
homework assignments of 15-30 min. The therapist @a experienced clinical
psychologist trained in ACT and group managemeitt) wlinical experience treating

FM patients. All sessions were video recorded amal tesearch assistants randomly
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reviewed two sessions in each group of ACT to eonfihat the GACT followed the
treatment manual. We decided to test the effectiserand cost-utility of ACT as a
stand-alone intervention. Thus, co-medication wasatiowed in the GACT arm. Only
occasional analgesics were permitted, but no amtidsants, opioids, antidepressants,
or anxiolytics.

RPT. On the basis of US Food and Drug AdministrationDAl
recommendations and the Spanish Consensus for tbatnient of Fibromyalgia,
treatment with pregabalin (300-600 mg/day) was adstered to FM patients by their
GP! In addition, those patients that fulfilled theteria for major depression also
received duloxetine (60-120 mg/day). Doses for eaddication were administered
within the recommended range according to efficaryl adverse effects. Other
complementary pharmacological treatments, such re@gesics, benzodiazepines,
hypnotics, etc., were also provided according toicdl guidelines. All participating
GPs were provided with the Consensus, and a 2-lmformation session was
performed for the treatment of FM patients. Oné¢hef authors (JGC), with experience
in treating FM patients, reviewed the medical rdsao confirm that the treatment was
administered according to the aforementioned dinguidelines, and the GPs were
informed when any deviation was observed.

WL. Participants randomised to this condition wereedbl receive usual care
and were offered their preferred intervention (GAQTRPT) at the conclusion of the
RCT.

Figure 1 shows the flow of participants through #m®nomic evaluation, and
Table 1 displays the baseline sociodemographic @imical characteristics of the

participants by treatment group. A total of 39 pguants (25%) had comorbid major
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depression according to the MINI. There were naistieally significant differences
between the three study arms in any sociodemograpldlinical variable at baseline.
Insert Figure 1
Insert Table 1
Study measures

Sociodemographic-clinical questionnaireThe following information was
collected: gender, age, ethnic group, marital stdiving arrangements, education level,
employment status, and annual income. In additieleyant clinical variables, such as
family and personal medical history, years elapsade the first diagnosis of FM, and
comorbid conditions were also assessed.

The Mini-International Neuropsychiatric IntervieyM.I.N.I v5.0) is a brief and
sound structured diagnostic interviéwThe M.I.N.I. comprises 130 items and screens
sixteen Axis | DSM-IV disorders and one persondiiisorder. The M.I.N.I is organized
in diagnostic modules. For most modules, 2-4 séngequestions are used to rule out
the diagnosis when responded negatively. Posiégpanses to screening questions are
explored by further investigation of other diagnostiteria. We specifically assessed
the presence of severe Axis | psychiatric disorddesnentia, schizophrenia, paranoid
disorder, alcohol and/or substance use disorders).

Outcome measures

The EuroQoL questionnair¢dEQ-5D-3LY is a widely used HRQoL instrument
with a non-disease specific classification systéwat tconsists of two parts: A five-
domain descriptive system assessing level of ngpikelf-care, usual activities,
pain/discomfort, and anxiety/depression, with edcimain being described at three

levels: ‘no problems’ (level 1), ‘some problemséyel 2), and ‘extreme problems’
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(level 3). The time frame is the day of responsem@inations of these categories
define a total of 243 unique health states. Paec@rds the current subject's health on a
Visual Analogue Scale (VAS); it consists of a visseale graded from 0 to 100 where
the respondent can self-report their current heattitus, with 100 being the best
imaginable health level.

TheClient Service Receipt Inventory — Spanish ver§@BRI)3° The version of
the CSRI used in this study was designed to cotltcbspective data upon medication
and service receipMedication use:a profile of the patient's use of some prescribed
medications (analgesics, short- and long-actingidpj anticonvulsants, antidepressants
etc.) was requested, including the nashthe drug, the prescriber, the dosage level, the
total number prescription days for the drug, théydiosage consumed, the reasons for
changing the drug (when applicable), and adheres@vice receipt the main
categoriesnvere: emergency services (total visits), generatlioa¢ inpatient hospital
admissions (total days), and outpatient health sargices (total visits to GP, nurse,
social worker, psychologist, and other communitalte care professionals). Each
service was recorded as being provided by the publby the private sector. Patients
were also asked about the type and number of d&ignests administered. The CSRI
was administered on two occasions with equal tiameés: at baseline and at a 6-month
follow-up; at both occasions, the previous 6 montkse reviewed.

Statistical analyses

The economic evaluation of this RCT was performestoeding to the

Consolidated Health Economic Evaluation Reportitan8ards (CHEERS) statem&nt

and following the Good Research Practices for Effgetiveness Analysis Alongside
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Clinical Trials [ISPOR RCT-CEA Task Force repdft]All statistical analyses were
performed using STATA v13.0.

Description of the costing procedur€osts were estimated from the healthcare
and government perspectives during the 6 monthgokdw-up. Our government
perspective included direct healthcare costs bbgnéhe regional government at the
different public health providers plus costs redate sick leave (lost productivity) borne
by the Spanish government. Our healthcare perseedipproaches only direct
healthcare costs. Direct health care costs wermiledkd by adding the costs derived
from medication consumption, medical tests, uskeaith-related services, and cost of
the staff running the GACT intervention. The co$tneedication was calculated by
determining the price per milligram according t@ tfademecum International (Red
Book; edition 2014) and included the value-added Tde total costs of medications
were calculated by multiplying the price per milagh by the daily dosage used (in
milligrams) and the number of days that the treatmes received. The main source of
the unit cost data for medical tests and healthices use was the SOIKOS database of
health care costsThe SOIKOS database contains information abouhiSpdiealthcare
service costs and was derived by systematic revigwhe literature; it consists of
approximately 18,000 entries. The calculation o€ ttotal cost of the GACT
intervention was based on the price per particigaart group session of a clinical
psychologist, established by the Official Collegé Rsychologists of Spain. We
obtained GACT data from therapist records. The cd$BACT session resources was
assumed to be consistent across all sessions aogsgrbut the number of patients
attending those sessions was not, therefore, aGiA&@IT costs were dependent on the

number of sessions attended by each participadirelrt costs: Lost productivity was
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calculated using the human capital approach, wimeblves multiplying the minimum
daily wage in Spain for 2014 by the number of dafysick leave, as reported by each
patient. Finally, total costs were calculated bgiagd the direct and indirect costs. Unit
costs are expressed in Euros (€) based on 201dspior the purpose of ICER/ICUR
comparisons between countries, local currency cancdnverted into international
dollars (Int$) using purchasing power parity (PR&change rates with 2014 as
reference year (Indicators available at http://weeed.org/std/prices-ppp). PPP
indicators are calculated by comparing the codivaig, domestic goods and services
in countries across the world. An internationallalohas the same purchasing power
that the United States dollar has in the UnitedeStaPPP index in 2014: €1 = Int$0.7.
Table 2 shows the unit costs of healthcare reseuiidee time horizon was less than a
year; therefore, it was not necessary to applyseadint factor to the costs.
Insert Table 2

Utility scores They are obtained from the EQ-5D classificatigatesm and are
used to rate patients’ HRQoL on a scale from Obgb as death) to 1 (perfect health).
Negative values are possible and indicate a hetdte that is “worse than death”. They
reflect how the general population values the hestatus described by the subject,
which is preferred for economic evaluations frorhraad perspective. The first value
set for the EQ-5D-3L health states was obtaineth ftbe general UK population, but
country-specific EQ-5D-3L value sets were subsetjyeteveloped using a similar
protocol. In our case, QALYs were calculated on Iiasis of these scores using the
Spanish tariffs of EQ-5D-3E.QALYs are an effort to take into account measwfkes
both mortality and morbidity generated by healtedaterventions® A QALY places a

weight on time in different health states. Thugear of perfect health is worth 1 and a
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year of less than perfect health is worth less thaQALYs provide a common metric
to assess the extent of the benefits gained fréf@reint treatments in terms of HRQoL
and survival for the patient. Along with EQ-5D itilscores, scores recorded on the EQ
VAS were also used as an outcome for the analysis.

Cost-utility analyses Cost-utility was explored through the calculation
incremental cost-effectiveness ratios (ICER), dafims the ratio between incremental
costs and incremental effects measured on QALYEQrVAS points®® We use the
term “incremental” because costs and benefits eftésted treatment are relative to a
valued alternative treatment. There were four paknesults from each intervention
group comparison:

(1) The intervention costs less and is more effectihas (better outcomes) than the
alternative, in which case the decision-maker wdukdlikely to be attracted to the
intervention;

(i) The intervention costs more and is less effectinan tthe alternative, in which

case it would be unlikely that the decision-makarsiders the intervention;

(i)  The intervention costs less but is less effectnamtthe alternative; and

(iv)  The intervention costs more and is more effectiamtthe alternative.

Results (i) and (ii) are scenarios that exhibibrsty dominance, and the decision
of whether or not to adopt the new interventiotycally straightforward. For results
(iif) and (iv) however, the decision will depend tre value attached to differences in
outcome. In these circumstances the approach wiosidbe to calculate the ICER:

ICER=AC /AE
WhereAC denotes the difference in mean cost betweenntieeventions being

compared andE denotes the corresponding difference in the oco
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Incremental costs and incremental effects weremestid withZellner's
seemingly unrelated regression (SUR) models ustata’s sureg commarfdCost and
outcome measures were therefore included in a ibteasystem that implemented a
regression of costs and QALYs (or EQ VAS) on treattrallocations, i.e., whether they
were assigned to GACT, RPT, or WL. The regressoamirolled also for the following
variables at baseline: age, gender, marital stadigcation level, living arrangement,
employment status, minimum wage, duration of theedls since the first diagnosis,
baseline costs and baseline outcome, dependingeoaduation considered. Estimates
were run using 1000 bootstrap replications to exfdra possible skewness in the
distribution of the dependent variabfes.

First, we did a complete case analysis without2hé-M patients who were lost
at 6-month follow-up. Second, the cost-utility grsd was repeated following an
intention-to-treat (ITT) approach (1st sensitivagalysis). The way in which missing
data are handled is of crucial importance when szg3g the results of economic
evaluations. For the 6-month follow-up evaluatiansmall number of missing values
(12.8%) were imputed. We assumed data to be misgimgndom (MAR). Multiple
imputation methods according to the chained egunatapproach were used to impute
missing values for the EQ-5D-3L domains and fordbsts of the non-responders at 6
months® The imputation model, run on ten imputed datasetsiuded important
sociodemographic and prognostic variables assaciai#h the outcome variables and
dropouts. Finally, we also performed a per protoaodlysis (PPA; 2nd sensitivity
analysis) in which the FM patients who did not adtehe eight GACT sessions were
excluded.

Results
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Table 3 contains the descriptive statistics of £@std outcomes at baseline and
at 6-month follow-up, split by the three arms oé tRCT, along with the adjusted and
un-adjusteg values.

Insert Table 3
Baseline costs

Omnibus comparisons indicated that none of the r@mpacosts discrepancies
between treatment arms reached statistical sigmifie at baseline. Only differences in
direct costs were marginally significant (adjustedvalue = 0.08). Looking at the
aggregates, it appears that RPT was the most expegi®up at baseline in terms of
direct costs (including only healthcare serviceg)h an average cost of about €2700,
higher than its counterparts GACT (around €1900)\AWh. (around €1500).

Follow-up costs

Looking at six-month follow-up costs, we could s$eat direct costs were higher
for the WL group (around €2500) than for the RPT7@D) and for the GACT groups
(€800). Posthoc pairwise comparisons were stadifticsignificant (all adjusteg<
0.05) with the exception of the comparison RPT Js hat was marginally significant
(adjustedo = 0.06). Such higher costs observed in the WL grappeared to be mainly
driven by specialised health care services. In $pecific cost, the difference between
GACT and RPT did not reach statistical significaf@gjustedp = 0.07). RPT and WL
costs related to medication were unsurprisinglyificantly higher when compared to
GACT, but the specific comparison RPT against Wilswat statistically significant.
This result is obviously attributed to the natufeh® GACT intervention that required
individuals from this group to discontinue the wdemost medications. Finally, while

the mean cost of primary care visits slightly dirsiied at 6 months post baseline in the
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control conditions, the use related to patientsnfrine GACT group diminished to
approximately €80. All between-group differenceseheere found to be statistically
significant both with the un-adjusted and adjusiedlues.

Focusing on indirect costs, participants from thelL Wroup obtained
significantly higher indirect costs than the GACmdaRPT groups. The difference
between the two active interventions was not sigguitt (adjusteg value = 0.14). In a
similar manner, in terms of total costs the WL gralemonstrated the highest costs at
greater than €4100, much more than the RPT grolmpoga €2700) and the GACT
group (almost €2300). There were no significantedénces in total costs between the
active interventions (adjustgavalue = 0.16).

Baseline quality of life outcomes

Outcomes at baseline were very similar between ttinee groups, ranging
between 0.54 and 0.58 for the EQ-5D utility scand hdetween 48 and 51 for the EQ
VAS. The pairwise tests did not indicate any siigaift difference.

Follow-up quality of life outcomes

At this time-point the between-group differencesraveverall significant g<
0.05). EQ-5D for the GACT group was on average W80e for RPT it was 0.75 and
for WL it was 0.57. With the exception of the comipan GACT vs RPT, the other
between-group differences were statistically sigaift. Average EQ VAS for GACT
was 63, while for RPT it was 54 and for WL it was. With the exception of the
comparison RPT vs WL, the other between-group wiffees were statistically
significant. At the follow-up we were also ablecmmpute QALYs based on the EQ-5D
utility score. We did not find significant differees in QALYs between the active

interventions (GACT and RPT), but the differencashwhe WL condition reached
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statistical significance in both comparisons (GA€3 WL and RPT vs WL). Such
QALYs based on the EQ-5D are one of the two outconmat were used in the
subsequent cost-effectiveness analyses.

Cost-utility analysis from the government’s persipec

As shown in Table 4, GACT was found to be stricthminant when compared
to WL, that is, both the incremental cost (in €l &ne incremental effects or benefits (in
QALYs and EQ VAS points) were found to be statatic significant for the outcomes
considered. In particular, the GACT interventiodueed costs of an average between
€1800 and €2000 when compared against WL, dependmgample considered
(Completers, ITT or PPA). The highest reduction whserved in the Completers’
sample, whilst the lowest reduction has been shwitlmin the ITT sample. For all the
three samples, incremental effect on QALYs was dotm be around 0.05. However,
looking at the other outcome, EQ VAS, the highastemental effect was observed in
the PPA sample, with an average incremental effeatound 16, while in the ITT and
in the Completers’ sample the same effect was arddrpoints.

When looking at the RPT intervention compared to,\WHe incremental cost
was negative and significant, averaging betweed@land €-1600, depending on the
sample considered. While the incremental cost essthan the one found in the GACT
vs. WL comparison, the incremental effect was fotmtde similar in terms of QALYSs,
ranging around 0.04 for all the samples considéfdule the RPT intervention remains
competitive with GACT in terms of incremental cogBghtly higher) and incremental
effects (slightly lower) when looking at quality bfe based on EQ-5D, the situation

looks different when considering EQ VAS as the mairtcome, as it shows an
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incremental effect between 3 and 4 points. Thiseimental effect is only significantly
different from zero in the Completers’ sample.

The lower part of Table 4 aims to compare the twierventions that have
shown potential of cost-effectiveness, GACT vs. RPie average incremental cost for
this comparison was around €-400, with GACT denmatisg lower cost than RPT,
although such difference was not found to be sigguitt in any of the three samples
considered. The incremental effect for QALYs wasn to be around 0.01, although it
was significant only in the ITT sample. On the othand, when looking at the EQ VAS
outcome, the incremental effect was found to beifsognt in each comparison, with an
average around 8 points in the Completers’ andhénlTT samples, and a peak in the
PPA sample, where the incremental effect of 13{soias observed.

Insert Table 4
Cost-utility analysis from the healthcare perspesti

As shown in Table 5, results were very similarhose found in the government
scenario, while incremental costs varied, givendtierent cost aggregated used for
this part of the analysis. In particular, the imoemtal cost observed in the comparison
between GACT and WL was included in a range betwagennd €-1600 and €-1800.
Incremental costs observed when comparing RPT abhdviédfe around €-800 but were
not found to be significantly different from zerb 3% confidence level. Finally, the
incremental cost of the comparison between GACTRIAT was found to be around €-
900 and significantly different from zero in aletBamples considered.

In general, the healthcare scenario was more fabbeirfor GACT than the
government scenario, as incremental costs weretimegand significant both for the

comparison against WL and for the comparison agaRiRT. Symmetrically, the
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healthcare scenario was penalising for the RPT vdoempared with GACT and when
compared with WL. In the latter case, althoughittteemental cost remained negative,
it was not significantly different from zero.

Insert Table 5
Discussion

A group-based form of ACT as standalone interventio comparison to
recommended pharmacological treatment was relatbetter quality of life as well as
less direct health care costs in people with FMs Bignificant decrease of direct costs
was mainly due to a significant reduction in thestsorelated to medications and by
significant savings in primary healthcare costsirduthe follow-up period. From the
health care and government perspectives, all ICBRse dominant for GACT
independent of the approach (completers, ITT orgretocol). Although our results
should be viewed in a context of some design wesde® and need cross-cultural
validation, adopting any European or North-Amerigawestment ceiling (e.g., Spain=
€25,000/QALY; Netherlands= €30,000/QALY; UK= £3000QALY; USA =
$60,000/QALY), GACT seems cost-effective for FM afment compared to
recommended medications and WL. In turn, recomneritags for FM were cost-
effective in comparison with the WL condition tagfiboth perspectives and all type of
analyses into account.

Despite the fact that regression models were bapséd with 1000 replications
in order to address skewness within the data, #sellts reported here should be
interpreted with caution given that the sample sizeach study arm did not allow a
robust estimation of costs, and confidence intsrvare large in most casdsis also

important to point out that the only source of direosts consisted of health care costs.
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Direct non-healthcare costs including out of poakgienses, costs of paid and unpaid
help, travel expenses, and over-the-counter pharimgical use (eg. anti-constipation,
vitamins, etc.) were not estimated. The intangdulsts associated with patient suffering
naturally were not included in the study either.abidition, due to potential reporting
bias, we cannot dismiss the possibility that pasiérom the GACT condition concealed
the use of medications, for example the use of idpi@r anxiolytics as rescue
medication. In contrast, participants in the RP claim to have taken their prescribed
medication, when this is not the case. Regretfullg, do not know the extent of this
contamination risk. Furthermore, the adherence edication in the RPT arm was not
measured with a reliable standardized instrumerd. (#he Morisky Medication
Adherence Scale) or by other methods (e.g. pilhtsu leaving no way to analyse the
potential relationship between medication adhereHEQoL, and costs. An important
limitation is the six-month duration of the RCT.9Bible long-term effects could not be
assessed in this work. In contrast, we want to ligighthat Hann & McCrackefi
recently judged the present RCT as having low dElbias in relation to selection,
detection, attrition and reporting. More recenthe study quality was assessed as high
(7 of 8 quality criteria were met) using an adaptadad’

This economic analysis was not the primary conedran the original RCT was
designed. As a result there were design elementaded that are not ideal for the
current study. Specifically, one of the essentidtomes (direct costs) may be biased in
favor of the GACT condition. This is because alttiggpants in this condition were
required to discontinue medication. In turn thisige element could have directly
resulted in decreased costs (not just in medicdtiginalso in medical visits) separate

from effects of GACT itself. In light of a potentiaffect in the cost data from this
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design element, the significant decrease in sormats @ssociated with GACT should be
interpreted with caution. Thus, it would have beeeferable to have included a RPT
plus GACT condition to determine the additive bene@itsGACT over recommended
medications. A related limitation is that our studiysign does not allow us to discern
the relative contribution of the ACT methods verdhe stopping of medication
consumption — these are confounded here. In theiSpaealthcare system at least, the
present RCT may not represent how ACT would be ateired in the public clinical
practice. If expanded in the public health secisZ,T would become a recommended
add-on rather than alternative treatment to recong®@ medications. Again, we
sincerely think that there is value in examining tost-effectiveness of adding ACT to
routine care as actually delivered, whether th@duiles RPT or not, for patients with
FM. This will inform whether the addition of ACT fficient. Moreover, an additive
design (ACTplus RPT) may produce better clinical outcomes, attlaasong those FM
patients not yet ready to discontinue RPT. We alaat to point out that there were
baseline imbalances in depression diagnosis andagdoal level between conditions.
Even though these did not emerge as statisticaghif&cant, some impact on the cost-
effectiveness results cannot be ruled out. While thal was randomized and
stratification was employed, precisely equal growmese not produced, by chance. This
is not unusual but also not desirable. On the pesgide can confirm that no detectible
baseline imbalance in important clinical measuresuoed (data available from the
authors on request and published elsewifjere

There is considerable evidence regarding the éffamss of ACT***"*’hut to
our knowledge, the present work is the second plét cost-effectiveness study for

ACT in patients with chronic longstanding part®Although some studies that are in
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progress include cost-effectiveness evaluatiodsQF for chronic pain patients, we can
state that economic evaluations are a neglectad itophis field. Currently, Hayes and
colleaguel’ are examining the effectiveness and cost-effecéise of an internet-
delivered ACT treatment programme among chronia paitients compared to waiting
list as control condition. We hope that more ACuidgts in the future will focus on
efficiency besides effectiveness. To date, secamdtion cognitive behavioural
therapies have provided relatively robust evidefuretheir cost-effectiveness in the
management of chronic pain. Lamb et aonducted a large, pragmatic, multicentre,
RCT that recruited participants from 56 generalcfices in seven regions across
England. Patients in the intervention group attentdte Back Skills Training (BeST)
programme, which comprised an individual assessiplestsix sessions of group CBT.
Compared with the advice alone condition, the irdetion was associated with
significant benefits in nearly all outcomes at geer follow-up. The probability of the
CBT being cost effective reached 90% at about £3000 remained at that level or
higher above that threshold. More recently, onecBstudy evaluated the effects of a
CBT Internet-based intervention with e-mail thesapiontact for patients with non-
specific chronic pain complaints in comparison whle effects of a face-to-face CBT
group intervention. Participants in both the In&groourse and the face to face group
showed significant improvement on pain catastrapbiz but at follow-up this
improvement was significantly larger in the Intdrmeurse than in the face to face
group. The cost-effectiveness analysis indicatedt ttvhen 1 additional point
improvement was gained on the Pain Catastrophidogle, an amount of €40 was
saved. Future studies should address the costieéieess of ACT for chronic pain

patients compared to classical treatment optiard) as CB¥° or psycho-educatih
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In our case, prescribing the FDA recommended ddeysonstrated lower total
costs and higher QALYs from the government’s pextsge than waiting list. Cost-
effectiveness studies of FM pharmacotherapy arenbiemy to appear in the literatut2,
particularly focused on pregabalin and duloxetfifé.A recent network meta-analysis
and cost-effectiveness analysis of new generatiartidegpressants indicated
that duloxetine was the least well tolerated drugalysed® while Parker and
colleague$’ concluded that more studies with favourable resale needed before
pregabalin can be considered a cost-effectivenresat option. Only 39 patients (25%
of our sample) presented comorbid major depressonwe were underpowered to
perform a cost-effectiveness analysis considetimg gubgroup of patients. It has been
reported that there are subgroups of FM patienth different level of impairment,
quality of life, and associated health care c85ts.the field of personalized medicine,
the prescription of treatments depending on thdilprof the FM patient, may be a
relevant strategy for increasing effectiveness amdkntually, cost-effectiveness of
available therapeutic approaches for the syndrome.

To sum up, this RCT represents the first computatiblCERSs for group ACT
in Spanish patients with FM. Our study shows thediting patients with FM with ACT
in a group format resulted in significant qualit lde benefits and it appears cost-
effective compared to recommended pharmacothefidmrefore, group ACT might be
considered not only an effective but also a colgeti’e option in the management of
patients with FM in public healthcare settings. léwer, due to the relatively small
sample size in each study arm and other method@bghortcomings mentioned
above, results based on the present RCT must b&deoad preliminary until more

economic evaluations alongside well-designed RG&scanducted. Our findings are
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limited to patients with FM in Spain, so more ergal evidence is needed from RCTs
carried out in other countries and socioculturaitegts before concluding that ACT is a

cost-effective treatment for FM compared to usaaé@nd recommended medications.
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Figurelegends

Figure 1. Flowchart of participants in the economic evaluatio

Tablelegends

Table 1. Baseline socio-demographic and clinical charasties of FM patients by
treatment group.

Table 2. Unit costs used in the calculations of direct amdirect costs (financial year
2014; values in €)

Table 3. Summary statistics of the costs (total and disegaped in components) and
outcomes by treatment group.

Table 4. Incremental cost, effect, and cost-effectivenetiegdrom the government’s
perspective.

Table 5. Incremental cost, effect, and cost-effectivenes®gafrom the healthcare
perspective.

Supplementary Table 1. Incremental cost, effect, and cost-effectivenatiss from the
government’s perspective (without covariates).

Supplementary Table 2. Incremental cost, effect, and cost-effectivenatiss from the

healthcare perspective (without covariates).
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Assessed for eligibility (n=209)

25.4% Excluded (n= 53)
- Declined to patrticipate (n=18)
- Did not meet inclusion criteria (n=5)

Enrolled and Randomised (n= 156)

GACT
Received allocated intervention
(n=51)

Number of sessions received:
- Received 8 sessions (n=22)
- Received 7 sessions (n= 16)
- Received 6 sessions (n= 8)
- Received 3 sessions (n= 1)
- Received 2 sessions (n=4)

RPT
Received allocated intervention
(n=52)

Received allocated intervention

WL

(n=53)

88.2% followed up for economic
evaluation at 6 months (n= 45)

84.6% followed up for economic

evaluation at 6 months (n= 44)

88.7% followed up for economig
evaluation at 6 months (n= 47)

Economic evaluation of “completers” (n= 136)

Economic evaluation from an ITT approach - multigle
imputation method (n= 156)

Economic evaluation from a PPA approach (n=127)




Highlights
. Economic evaluations of psychological therapies are scant in the chronic pain
field.
. First cost-utility report of Acceptance & Commitment Therapy (ACT) in
fibromyalgia.
. ACT was less costly and more effective than recommended pharmacological
treatment.

. Theinclusion of lost productivity costs slightly reduced the cost-utility of ACT.



