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Abstract

Purpose To model the cost-effectiveness (CEA) of the

use of pregabalin versus usual care (UC) in outpatients

with refractory generalised anxiety disorder (GAD) treated

in daily practice in mental health settings in Spain.

Methods This CEA model used data extracted from a

6-month prospective non-interventional trial: the Amplifi-

cation of Definition of ANxiety (ADAN) study, which was

conducted to determine the cost-of-illness in GAD sub-

jects. Refractory subjects were those who reported persis-

tent symptoms of anxiety and showed suboptimal response

in the Hamilton-anxiety scale (HAM-A C 16) after a

standard dose regimen of anxiolytics other than pregabalin,

alone or in combination, over 6 months. The pregabalin

arm was documented with data extracted from patients who

received pregabalin in the study for the first time, added or

replacing the existing therapy. In the UC arm, treatment

might include one or more of the following: a serotonin

selective reuptake inhibitor, a serotonin–norepinephrine

reuptake inhibitor, other anti-depressants, a benzodiazepine

or an anti-epileptic drug other than pregabalin. The time

horizon of the modelling was 6 months in the base-case

scenario, and the National Health System perspective was

chosen to calculate costs. Effectiveness was expressed as

quality-adjusted life years (QALYs) gained, which were

derived using the EQ-5D questionnaire, at baseline and

end-of-trial visits. Results of the CEA model was expressed

as an incremental cost-effectiveness ratio (ICER) per

QALY gained. Probabilistic sensitivity analysis using

bootstrapping techniques was also carried out to obtain the

cost-effectiveness plane and the corresponding acceptabil-

ity curve.

Results Data from a total of 429 subjects per arm (mean

HAM-A score 25.7) meeting eligible criteria for inclusion

in CEA modelling were extracted from the original trial.

Compared with UC, pregabalin (average dose 218 mg/day)

was associated with significantly higher QALY gain;

0.1209 ± 0.1030 versus 0.0994 ± 0.0979 (P = 0.003),

but increased healthcare costs as well; €1,272 ± 1,240

versus €1,070 ± 1,177 (P \ 0.069) and drug costs

€525 ± 252 versus 219 ± 211 (P \ 0.001), resulting in an

ICER of €15,804/QALY (95 % CI 6,661; 37,186) for

healthcare costs and €15,165/QALY (7,947; 31,754) when

drug costs were considered alone. A total of 94 % of

re-samples fell below the threshold of €30,000 per QALY.

Conclusions This evaluation modelling suggests that

pregabalin may be cost-effective in comparison with UC in

outpatients with refractory GAD treated in mental health-

care settings in daily practice in Spain.
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Introduction

Anxiety disorders are one of the most prevalent psychiatric

health conditions, with generalised anxiety disorder (GAD)

being one of the most common in primary care and mental

health settings [1]. The lifetime prevalence of GAD was

estimated to be 2.8 % in Europe and 5.7 % in the United

States [2, 3]. In a clinical setting, however, GAD preva-

lence has been estimated at 7.3 % in primary care and

mental healthcare settings, which may represent 13 % of

the conditions seen in psychiatric outpatient clinics [4, 5].

Subjects with GAD present a higher rate of medical

co-morbidities than other patients, seek more medical care,

and undergo extensive medical testing (to rule out other

pathologies), making GAD a challenging medical condi-

tion to diagnose [6, 7].

Psychological complaints usually included uncontrolla-

ble persistent worry and tension about daily life events for

at least the previous 6 months. GAD is characterised by

excessive, uncontrolled, and often irrational and dispro-

portionate concern about daily issues [8]. Patients suffered

from somatic anxiety symptoms in addition to agitation,

irritability, difficulty concentrating, muscle tension, sleep

disorders and fatigue. Generally, subjects with GAD

experienced symptoms for 5–10 years before being diag-

nosed and treated accordingly [9]. Without treatment, only

a small percentage of patients achieved a complete

remission of their symptoms (the chance of relapse is 0.15

in 1 year and only 0.25 after 2 years) [10]. Given the

chronic course of GAD and its low remission rates, normal

functioning in people with GAD is substantially impaired

[11] and these patients have lower perceived quality of life

than non-anxious controls and a lower degree of social

functioning than patients with chronic physical condition

such arthritis or diabetes [12]. Misdiagnosis or under

diagnosis, which is treated inappropriately or late, can lead

to a vicious circle of exacerbated existing illness and the

development of new illnesses, fostering further anxiety,

demoralisation and depression.

The persistent nature of GAD and the vicious circle of

medical and psychiatric conditions make GAD an anxiety

disorder which considerably impairs, resulting in a high use

of healthcare resources [13], a use higher than that of

obsessive–compulsive disorder and panic disorder patients,

among others [14]. Thus, considerable burden is associated

with this disorder, not only for the patient but also for the

healthcare system. The use of healthcare resources and

subsequent related costs may be different depending on

how patients with GAD are treated or how they respond to

therapy. Moreover, patient response to therapy may vary in

terms of outcome values such as responder rate and/or

quality of life. GAD patients not only use healthcare

resources related to their anxiety but are also more likely to

seek treatment for other somatic diseases, pain, and sleep

disorders [15]. However, although this disorder represents

25 % of anxiety consultations, only 30 % of these are

successfully diagnosed, and treatment is only suitable for

an even smaller number [15].

According to current guidelines [8], the drugs recom-

mended as first-line treatment for GAD are selective re-

uptake inhibitors (SSRIs) (escitalopram, paroxetine, and

sertraline among others), serotonin–norepinephrine reup-

take inhibitors (SNRIs) (venlafaxine and duloxetine), and

the calcium channel modulator pregabalin. Pregabalin is a

third generation anti-epileptic drug (AED) recommended

and also licensed for the treatment of GAD in Europe [16–

19]. In reality, however, the clinical management of GAD

includes a variety of different benzodiazepines, anti-

depressants, and anti-epileptics in addition to those men-

tioned above.

In addition to the clinical evidence of the effectiveness

of a drug in daily practice, health policy decision makers

should also be aware of the financial aspects that will allow

them to determine the efficiency of new treatments and

thus make optimal use of the existing limited economic

resources. Thus, the aim of the present study was to model

the cost-effectiveness of pregabalin versus usual care in

refractory outpatients with GAD treated according to daily

practice in mental healthcare settings in Spain.

Methods

Data source

The data for this economic analysis modelling the CE of

pregabalin versus UC were taken from a 6-month pro-

spective non-interventional cohort trial: the Amplification

of Definition of ANxiety (ADAN) study, which was

conducted to assess the effect of broadening Diagnostic

Statistical Manual (DSM)-IV diagnostic criteria for GAD

on the clinical evolution of patients, their use of resources

and the corresponding costs [20]. The ADAN study was an

open, multicentre, epidemiological, non-interventional and

prospective study conducted in 618 Spanish outpatient

psychiatric clinics between 2007 and 2008. Trained psy-

chiatrists, with at least 5-year experience in mental health

diseases diagnosis, who participated in the study, were

asked to select consecutive patients diagnosed of GAD

according to DSM-IV criteria [21] and the so-called broad

criteria, until the predetermined sample size was obtained.
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Patients of both genders, aged 18 or above, who had pro-

vided their written informed consent to participate in the

study, were refractory to previous therapy and without

previous exposition to pregabalin were included in the

study. For the CEA shown here, we included data from

patients with a standard diagnosis of GAD according to

DSM-IV criteria only. Refractory was defined as subjects

with persistent symptoms/suboptimal response, a Hamilton-

anxiety (HAM-A) scale [22, 23] score C16 and a Clinic

Global Impression (CGI) [24] score C3 at baseline, after a

standard dose regimen of any anti-anxiety drug, alone or in

combination, for at least 6 months, given prior to the

baseline study visit. In addition to the main objective, the

ADAN study also assessed self-perceived health-related

quality-of-life using the EQ-5D questionnaire [25, 26], use

of healthcare resources and related costs.

Economic model design and patient data extraction

procedure

The CEA is a comparative analysis which has the purpose

of estimating the ratio between the relative expenditure

(cost) of a health-related intervention and the outcomes

(effectiveness) it produces. Cost-effectiveness is typically

expressed as an incremental cost-effectiveness ratio

(ICER): the ratio between the difference in the costs and

health benefits of two interventions. This is a measure of

the additional cost per additional unit of health gain

produced by one intervention compared to another. The

cost-effectiveness threshold is often referred to as society’s

willingness to pay for an additional unit of health gain

(QALY), i.e. if the ICER for a specific intervention is less

than the cost-effectiveness threshold, then society, or its

agents, will be considered it affordable and, thus, willing to

fund it, and conversely if the ICER is greater than the

threshold society will not be willing to fund it. A threshold

value is often set by policy makers, who may decide that

only interventions within a given ICER threshold range are

cost effective, although decisions on funding may be more

complex and subject to additional factors. The threshold

monetary value usually is different throughout western

countries, and it depends on what is considered affordable

in every country [27]. In Spain, there is generally no

accepted cost-effectiveness threshold value. However, an

ICER equal or less than €30,000 per quality-adjusted life

year (QALY) gained is usually considered cost-effective

[28]. This is also in the range of that used by the NICE in

the United Kingdom [29, 30].

To model this CEA, a nested case–control study meth-

odology was applied to randomly extract the data for

analysis from the ADAN trial [21] which included patients

who met the DSM-IV criteria for the diagnosis of GAD

only. Data from subjects in both cohorts were consecutively

selected from the blinded study database in a 1:1 ratio

meaning that there was one control for every clinical case.

Patients receiving pregabalin (as monotherapy or add-on to

the existing treatment) from the baseline visit were the

clinical cases and subjects receiving UC, not including

pregabalin, were the controls. In the UC arm, treatment

might include one or more of the following: a SSRI, a SNRI,

other anti-depressants, a benzodiazepine or an anti-epileptic

drug other than pregabalin, all of which have an approved

indication for treating anxiety symptoms, at the clinical

discretion of the physician treating the patients. The design

involved a simple decision-tree model representing the data

extracted and a final sample of the clinical cases and con-

trols used for the analysis (see Fig. 1).

Resource utilisation and costs

Cost refers to the resources employed for the intervention,

usually measured in monetary terms, such as Euros. The

cost of each treatment arm is equal to the sum of purchased

medical and non-medical resources used (often called

‘‘direct costs’’) and unpurchased resources, such as patient

loss of productivity or unpaid family member/caregiver

support (called ‘‘productivity costs’’ or ‘‘indirect costs’’).

For this economic evaluation, we selected a third party

payer perspective, that of the Spanish National Healthcare

System (NHS), to carry out the CEA. Therefore, only

healthcare resource utilisation (HRU) and corresponding

costs were computed. The time horizon used in the model

was 6 months, as with duration of the ADAN study. Sub-

sequently, no time discounts were applied. HRU was

recorded at baseline and end-of-trial visit by means of a

HRU questionnaire designed ad hoc for this study. These

resources, all related with the GAD condition, included

medical visits (primary care, specialists and emergency

room visits), days of hospitalisations, drug treatment for

GAD symptoms and non-pharmacological treatment for

GAD such as physiotherapy, psychotherapy, relaxation

techniques, etc. (see Table 1).

The cost of HRU was calculated by multiplying the

number of a resource used during the study by its unitary

price (Table 1), and was expressed during a 6-month per-

iod before the visit when recording took place. Thus, from

a cost perspective, the study included two visits: the

baseline and the end-of-trial visits. The Spanish Pharma-

ceutical Drug Catalogue [31] was used for the unit price of

drugs, where cost was estimated as retail price ? value

added tax (VAT) of the cheapest generic medication

available, or cheapest pharmaceutical medicinal product

when a generic medication or reference price was

unavailable. The cost of non-pharmacological treatments,

medical visits, and hospitalisations were obtained from the

eSALUD [32] healthcare costs database for 2008, updated
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with the 2008 inflation rate [32]. Finally, some non-phar-

macological resources were priced according to expert

opinion and/or directly from the vendor/provider.

Effectiveness measures

The measurements used to determine the effectiveness of

treatments for this CEA during the 6-month study were

derived from the ADAN trial, and were expressed as

QALY gained, which was calculated by trapezoidal

approximation using utility values from the Spanish ver-

sion of the EQ-5D questionnaire [33], which was admin-

istered twice; at baseline and end-of-trial visits. The EQ-5D

is a generic self-reported measure of health-related quality

of life, used frequently in clinical and economic evalua-

tions [25, 26]. The degree of impairment is assessed in five

dimensions: mobility, self-care, usual activities, pain/dis-

comfort, and anxiety/depression. Each dimension is defined

by three health states (no problems = 1 point, some or

moderate problems = 2 points, extreme problems = 3

points) completed by the patient in order to assign appro-

priate utility values to each patient health profile. All

possible combinations generate a total of 243 possible

health states, which may be transformed using appropriate

algorithms to calculate a utility index value ranging from 1

(equivalent to perfect health) to 0 (equivalent to death).

The result is an equivalent rate (ET) over time or weighting

system that reflected the patient’s preference for all health

states generated by the EQ-5D [25, 26].

The other effectiveness measurements were the change

in the Spanish version of the HAM-A scale [22], such as

responder rate (% of patients with a reduction C50 % at

end-of-trial in comparison to the baseline intensity of

anxiety symptoms assessed with the HAM-A scale) and

percentage of subjects without anxiety symptoms at end-

of-trial (HAM-A B 9 points). The HAM-A is a 14-item

scale, each with a score between 0 (absence) and 4 (severe)

that explored the patients’ degree of anxiety [22, 23]. The

possible score ranges from 0 to 56 points and allows for a

global score and two subscales, one for psychic symptoms

and the other for somatic symptoms [21, 22]. In the study,

HAM-A scores varied with treatment from patient to

patient, with HAM-A scores of B9 as ‘‘no or minimal

anxiety’’, 10–15 as ‘‘mild anxiety’’, 16–24 as ‘‘moderate

anxiety’’, and [24 as ‘‘severe anxiety’’. While these clas-

sifications have not been clinically validated, to the best of

our knowledge, they have been previously employed by

others [34, 35].

Cost-effectiveness analysis

The CEA was selected because statistically significant dif-

ferences in effectiveness were observed between both study

groups favouring pregabalin. Then, the CEA analysis was

expressed as the ICER, i.e. the ratio between the difference

in costs between pregabalin and UC and the difference in

health benefit also between pregabalin and UC in refractory

patients newly diagnosed with GAD. It was calculated

Fig. 1 Tree decision model with extraction of data from the original

ADAN cohort study. Criteria DSM-IV GAD diagnosis according to

DSM-IV criteria, New Criteria GAD diagnosis according to new

ADAN study criteria, PGB pregabalin, UC usual care (standard

treatment without PGB)
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by dividing the difference in costs between pregabalin

and UC and the difference of their effectiveness:

ICER = (costpregabalin - costUC)/(effectivenesspregabalin -

effectivenessUC). In accordance with Spanish guidelines for

economic evaluation of health technologies [36], the

expected mean ICER, with a non-parametric 95 % per-

centile confidence interval (CI), was estimated using boot-

strapping (10,000 re-samples) techniques. These re-samples

allowed obtaining the probability values and drawing the

cost-effectiveness plane and the ICER acceptability curve

for the base-case scenario. This approach enabled us to

obtain the percentage of replications that were below

€30,000 per QALY gained and therefore could be consid-

ered as a cost-effective intervention [28].

Sensitivity analysis

A probabilistic sensitivity analysis was also performed

using bootstrapping (10,000 re-samples each time). Uni-

variate sensitivity analyses were carried out in a set of

sensitive variables. These analyses included the following

variables: healthcare costs (medical visits, hospitalisation,

non-pharmacological treatment, and drugs), QALY gained

and trial duration (from 6 to 12 months). Each variable was

modified ±50 % from the values used in the base-case

scenario, and resample techniques were applied to calcu-

late new ICERs with a non-parametric percentile confi-

dence interval.

Statistical analysis

Descriptive statistics were extracted for the continuous

variables in the study, including the assessment of central

tendency and dispersion statistics with a 95 % CI when

possible. The Kolmogorov–Smirnov test was applied to

check whether data demonstrated Gaussian distribution. In

the study, patients were classified according to the severity

of symptoms, with HAM-A scores B9 as ‘‘no or minimal

anxiety’’, 10–15 as ‘‘mild anxiety’’, 16–24 as ‘‘moderate

anxiety’’, and [24 as ‘‘severe anxiety’’. The percentage of

patients without anxiety (HAM-A B 9) and the percentage

considered as responder (HAM-A reduction C 50 %

compared to baseline score) were also calculated.

For categorical variables, absolute and relative fre-

quencies were calculated. For comparisons, Student’s t test

and Chi-square test were used for continuous and cate-

gorical variables, respectively. Analysis of covariance

(ANCOVA) or binary logistic regression models were

carried out comparing pregabalin versus UC groups,

adjusting for baseline score, co-morbidities and socio-

demographic data. All statistical tests were two-tailed, and

a P value inferior to 0.05 was considered as statistically

significant. Data were analysed using SPSS version 17.0.

Results

In this CEA modelling, we used data extracted from

refractory outpatients with GAD according to DMS-IV

criteria, who were pregabalin naı̈ve, but previously treated

with at least one drug for anxiety symptoms for 6 months

or more, and who had shown a suboptimal response as

defined previously. Two balanced groups (Table 2) were

formed according to pregabalin exposure during the

6-month period of the original study: the control group was

formed with data from 451 patients (mean baseline score

of the HAM-A scale: 25.7 ± 7.3 points) who received

UC treatment. Treatment could include SSRI/SNRI/other

Table 1 Unit costs (€) of healthcare resources (Spain)

Resources Unit cost (€)

per session/hour

Non-pharmacological treatment (per session)

Psychosocial therapya 45.0

Groups of supportb 23.0

Relaxationa 13.9

Yoga/Taichid 35.0

Alternative therapies/Naturopathye 35.0

Cognitive-behavioural therapyf 50.0

Psychoanalytical therapyb 50.0

Occupational therapya 12.1

Drug addict rehabilitation therapyc 45.0

Therapy of coupleg 110.0

Psychotherapy of supportb 45.0

Therapeutic massagesb 31.0

Physiotherapy/rehabilitationb 30.0

Nursing homea 33.4

Acupuncturea 30.0

Medical visits (per unit)

Primary care visit (or General Practitioner visit)a 10.2

Psychotherapist visita 45.0

Psychiatrist visita 67.3

Emergency room visita 121.6

Hospitalisation (1 day)

Hospital stay in psychiatric ward (1 day)a 272.8

a Oblikue [33]
b Fremap, Mutua de Accidentes de Trabajo y Enfermedades

Profesionales de la Seguridad Social número 61, 2008
c Hospital de la Santa Creu i San Pau, Barcelona, Spain
d Spanish National Federation of Yoga
e APTN, Spanish Federation of Natural Therapies and Unconven-

tional Therapies
f AEPC, Spanish Association of Behavioral Psychology
g General Council of Colleges of Psychology of Spain

Soc Psychiatry Psychiatr Epidemiol (2013) 48:985–996 989

123



anti-depressants, benzodiazepines, anti-epileptic drugs

(other than pregabalin), or a combination of these drugs. The

mean number of drugs used during the study was 2.2 (95 %

CI 2.1; 2.3) with 85.8 % of controls receiving a benzodiaz-

epine, 82.3 % an anti-depressant, and 11.5 % an anti-epi-

leptic (53 % gabapentin, 42 % topiramate, and 5 %

lamotrigine). The group of cases was composed of data from

451 patients (mean baseline score of the HAM-A scale:

26.1 ± 7.1 points) who were treated with flexible doses of

pregabalin (B25 mg/day, 2.6 % of patients; 25–75 mg/day,

28.1 %; 75–150 mg/day, 45.9 %; 150–300 mg/day, 19.5 %;

and [300 mg/day, 3.9 %; average dose, 218 mg/day),

in monotherapy or as an add-on therapy to the existing

treatment at the beginning of the study, and randomly

selected from the study cohort as described previously. The

mean number of drugs in this group was 2.9 (2.7; 3.0) with 59

(13.1 %) receiving pregabalin in monotherapy and the rest of

cases treated concomitantly with benzodiazepines in 68.7 %

of patients or anti-depressive drugs in 78.5 %.

Both groups were similar, from a statistical standpoint,

with regard to main patient socio-demographic characteris-

tics (Table 2). However, clinical characteristics at baseline

presented statistical differences in health scales, such as CGI

scores, the scores being higher for the pregabalin group

(4.2 ± 0.8 vs. 4.0 ± 0.7; P \ 0.001); for the HAM-A score,

the percentage of patients in the pregabalin group with severe

Table 2 Baseline clinical and

socio-demographic

characteristics of the study

series according to the treatment

group

UC usual care, P statistical

significance, SD standard

deviation, CGI clinical global

impression, HAM-A scale
Hamilton-Anxiety Rating Scale,

EQ-5D Quality of Life scale
a Total number of patients

analysed (some patients failed

to report all data)

Variable Pregabalin, N = 451a UC, N = 451a P

Gender (female), n (%) 299 (70.9 %) 286 (67.3 %) 0.263

Age (years), mean (SD) 46.3 (12.4 %) 45.1 (13.4 %) 0.158

Body mass index (kg/m2), mean (SD) 25.3 (3.7 %) 25.5 (4.6 %) 0.620

Marital status, n (%) 284 (63.0 %) 294 (65.5 %)

Married/with partner 94 (20.8 %) 108 (24.1 %) 0.095

Single 27 (6.0 %) 13 (2.9 %)

Widow(er) 46 (10.2 %) 34 (7.6 %)

Divorced/separated

Educational level, n (%)

No education 15 (3.4 %) 24 (5.3 %)

Primary education 164 (36.4 %) 146 (32.4 %)

Secondary education 100 (22.2 %) 89 (19.8 %) 0.425

Vocational school 91 (20.2 %) 100 (22.2 %)

Higher education (university) 77 (17.1 %) 88 (19.6 %)

Other 3 (0.7 %) 3 (0.7 %)

Occupational status, n (%)

Active 246 (54.6 %) 236 (52.4 %)

Housewife 108 (24.0 %) 108 (24.0 %)

Sick leave 34 (7.6 %) 23 (5.1 %) 0.328

Unemployed 31 (6.9 %) 37 (8.2 %)

Retired 24 (5.3 %) 30 (6.7 %)

Does not work (students) 3 (0.7 %) 8 (1.8 %)

Other 3 (0.7 %) 8 (1.8 %)

Health scales

CGI score, mean (SD) 4.2 (0.8) 4.0 (0.7) \0.001

HAM-A score, mean (SD) 26.1 (7.1) 25.7 (7.3) 0.444

Severe ([24), n (%) 283 (64.0 %) 212 (59.4 %) \0.001

Moderate (16 \ HAM-A B 24), n (%) 126 (28.5 %) 113 (31.7 %) 0.365

EQ-5D

Utility value, mean (SD) 0.4181 (0.3107) 0.5020 (0.2936) \0.001

Health status (VAS), mean (SD) 44.5 (15.5) 49.7 (15.4) \0.001

Type of previous treatments, n (%)

Benzodiazepines, n (%) 400 (88.7 %) 415 (92.0 %) 0.114

Anti-depressants, n (%) 339 (75.2 %) 259 (57.4 %) \0.001

Anti-epileptic drugs, n (%) 42 (9.3 %) 32 (7.1 %) 0.275

Other, n (%) 17 (3.8 %) 17 (3.8 %) 0.861
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symptoms of anxiety being higher (64.0 vs. 59.4 %;

P \ 0.001); and the mean utility value and health status

assessed by the EQ-5D questionnaire being lower for the

pregabalin group (0.4181 ± 0.3107 vs. 0.5020 ± 0.2936;

P \ 0.001), meaning that patients included in this group

started with a more severe baseline status than the control

group (Table 2). In addition, at baseline, the group of

patients assigned to pregabalin had been treated with a sig-

nificantly higher number of anti-depressants than the control

group (75.2 vs. 57.4 %; P \ 0.001).

Total healthcare costs and effectiveness values are

included in Tables 3 and 4. Compared with UC, pregabalin

showed better and statistically significant QALY gain after

6 months of treatment: 0.1209 ± 0.1030 versus 0.0994 ±

0.0979, P = 0.003 after adjusting for sex, age, co-morbid-

ities and baseline values. Moreover, the percentage of

patients showing response (HAM-A reduction C 50 %) at

end-of-trial was significantly higher in the pregabalin group

compared with the control group: 62.9 versus 57.4 %, odds

ratio = 1.4 (1.0–1.8), P = 0.044. However, significant

differences were not observed in the percentage of subjects

without anxiety at the end of the study. Total healthcare

costs were higher in the pregabalin group compared with

UC: €1,272 ± 1,420 versus €1,070 ± 1,177, showing a

tendency towards statistical significance (P = 0.069). This

difference was mainly due to the medical visit costs and, as

expected, the cost of drugs (Tables 3 and 4), as patients

included in the pregabalin group were treated with a sig-

nificantly higher number of drugs (2.9 vs. 2.2; P \ 0.01) as

a consequence of adding this drug to the existing therapy in

most subjects in this group.

The probabilistic ICER of pregabalin over UC in total

healthcare costs was €15,804 per QALY gained (95 % CI

6,661–37,186; Table 4). The cost-effectiveness plane

(Fig. 2, graph a) showed that 99.9 % of the re-samples fell

in the upper right quadrant (higher healthcare costs and

more QALY gained). The cost-effectiveness acceptability

curve constructed with those re-samples showed that

94.5 % of them fell under the willingness-to-pay threshold

of €30,000 per QALY, with 95 % of them below €30,558

per QALY gained (Fig. 3). In terms of drug costs only, the

probability ICER after 10,000 re-samples was €15,165 per

QALY gained (95 % CI 7,947–31,754), with 99.5 % of

samples in the upper right quadrant (Fig. 2, graph b). In

this case, 96.6 % of the samples fell under the willingness-

to-pay threshold of €30,000 per QALY gained (Fig. 3),

with 95.0 % of samples below €26,034 per QALY gained.

Sensitivity analysis

The sensitivity analysis indicated the ICER to be robust

when the main variables of the study were modified ±50 %

of the base-case value and after obtaining 10,000 re-samples

in each case (Table 5). The percentage of re-samples

showing an ICER below €30,000 per QALY gained was

above 90 % for most variables modified in the sensitivity

analysis, except in 83 % of the samples when drug costs were

multiplied by 1.5, and in 88 % of cases when study time

horizon increased up to 12 months, which could still be

considered cost-effective. Only when QALY gained was

multiplied by 0.5 (50 % reduction of the base-case scenario),

the willingness-to-pay threshold dropped to 54 %.

Discussion

This paper includes a modelling estimation of the cost-

effectiveness of GAD treatment in refractory patients in

order to provide insight for future clinical decisions in this

population, helping both clinicians and healthcare decision

makers in taking clinical decision from an efficiency per-

spective. The nested case–control design used in this

evaluation allowed us to perform the analysis in a set of

GAD patients with similar socio-demographic and clinical

characteristics and in a sample size of patients large enough

to obtain representative samples from the original cohort

study. In this population, adding pregabalin alone, or in

combination with the existing treatment of such patients,

compared with UC, showed that treating subjects with that

drug would cost about €152 more per patient in healthcare

costs in a 6-month period. However, this incremental cost

was accompanied by better results in terms of both better

patient response (higher reduction of anxiety symptoms)

and higher gain of quality of life as assessed by QALY gain

(i.e. lower trade off of years of perfect health), resulting in

an affordable incremental cost of €15,804 per QALY

gained, which in our healthcare context, and others such is

the NICE, is considered to be a cost-effective intervention

[28–30]. When this operation was then repeated to obtain

10,000 samples to manage the level of uncertainty, the

robustness of the results was confirmed in most scenarios

included in the sensitivity analysis carried out; most of the

new ICERs felt below the willingness-to-pay threshold of

€30,000 per QALY. This indicates that treatment with

pregabalin was cost-effective compared to UC therapy in

refractory GAD patients in most clinical situations, and

thus could be considered affordable by the NHS, except

when, as expected, the QALY gain was reduced by 50 %.

This possibility, however, was considered highly unlikely.

Compared with the literature on cost-effectiveness

studies in anxiety disorders to date, we found eight CEAs

published on panic disorder, four on GAD, one on social

phobia, one on post-traumatic stress disorder, and another

involving several anxiety disorders. Of the four CEA

studies focusing on GAD [37–40], only two of them

[39, 40] used DSM-IV as diagnostic criteria for GAD
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(the others used ICD10 as diagnostic criteria), and none of

them presented QALY gain as a measure of effectiveness

(using treatment success and no relapses). In addition, just

one [39] of these previous two studies presented the third

party payer’s perspective, although the sample size of each

arm was small: 70 and 96 patients only, respectively. This

study did not incorporate usual care, but compared diaze-

pam versus venlafaxine [39]. Therefore, in the English lit-

erature consulted, we did not find any CEA using DSM-IV

as GAD diagnostic criteria, QALY gain as a measurement

of effectiveness, with the third party payer’s perspective

and comparing the therapeutic alternative with usual care.

Our modelling study is therefore the first analysis involving

all these perspectives and using a representative sample size

of 902 patients, which could be the largest one in a CEA for

anxiety disorders. In terms of cost, comparing total

healthcare costs as shown by our analysis with the studies

cited above, our modelling seems more complete because

the cost of all medical visits and hospitalisations, in addition

to non-pharmacological treatments, was included. As

pointed out by the author of a recently published systematic

review in 2009 [41], it would be useful to agree on the

measure of effectiveness used in CEA, such as the standard

measures of QALY gain, or perhaps DALY avoided, which

is recommended in most guidelines for the financial eval-

uation and assessment of health technologies [42, 43].

Assuming that any analysis of the real situation carries

some degree of uncertainty, a sensitivity analysis on 10,000

Table 3 Healthcare costs and effects according to treatment group at end-of-trial

Variable Pregabalin,

N = 451a
UC, N = 451a Adjusted

differenceb/ORc
Pb

Healthcare costs (€), mean (SD) 1,272 (1,420) 1,070 (1,177) 152 (-12; 316) 0.069

Medical visitsd 482 (1,049) 588 (907) -191 (-300; -82) 0.001

Hospitalisationd 12 (173) 10 (112) 2 (-17; 21) 0.840

Non-pharmacological treatmentd 252 (460) 254 (586) -15 (-77; 47) 0.636

Drugs treatmentse 525 (252) 219 (211) 282 (256; 308) \0.001

Effectiveness (%)

HAM-A score change with therapy [mean variation (%) at end-of-trial] -57.4 % -54.2 % -3.2 (-7.1; 0.8) 0.113

Patients without anxiety (HAM-A B 9), % 50.7 % 47.1 % 1.2 (0.9; 1.6)c 0.344

Responders (HAM-A reduction C 50 %), % 62.9 % 57.4 % 1.4 (1.0; 1.8)c 0.044

QALYs gained, mean (SD) 0.1209

(0.1030)

0.0994

(0.0979)

0.0215 (0.0073;

0.0358)

0.003

UC, usual care; P, P values; SD, standard deviation, healthcare costs (medical visits ? hospitalisation ? non-pharmacological treat-

ments ? drugs) costs; HAM-A scale, Hamilton-Anxiety Rating Scale; QALY gained, quality-adjusted life year gained
a Total number of patients analysed (some patients failed to report all data)
b Least square mean differences adjusted for age, sex, co-morbidities and baseline values
c OR, odds ratio calculated with binary logistic regression adjusted for age, sex, co-morbidities and baseline values
d See Table 1 for sourcing data
e Catálogo del Consejo General de Colegios Farmacéuticos de España, BOT base de datos del medicamento, 2008

Table 4 Cost-effectiveness analysis

Variable Pregabalin, N = 451a UC, N = 451a Differenceb

Total healthcare cost (€) 1,272 (1,140; 1,403) 1,070 (961; 1,179) 152 (-12; 316)

Total drug cost (€) 525 (502; 548) 219 (200; 239) 282 (256; 308)

Effectiveness (QALY gained) 0.1209 (0.1111; 0.1308) 0.0994 (0.0891; 0.1097) 0.0215 (0.0073; 0.0358)

ICERhealthcare cost (€)c 15,804 (6,661; 37,186)

ICERdrugs (€)c 15,165 (7,947; 31,754)

Values are mean (95 % confidence interval)

UC usual care, QALY gained quality-adjusted life year gained, ICER incremental cost-effectiveness ratio
a Total number of patients analysed (some patients failed to report all data)
b Adjusted for age, sex, co-morbidities and baseline values when applicable
c ICER calculated by bootstrapping after 10,000 samples with 95 % CI percentile
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samples using bootstrapping was carried out to minimise

errors and increase certainty of cost estimates, QALY

gained or total duration of the study to check the robustness

of the analysis and conclusions. However, some limitations

of our CEA approach should also be noted. One of them is

the observational design of the original cohort source of

data, the ADAN study, with its inherent limitations: mainly

that it was not a typical randomised clinical trial. Never-

theless, although this could also be considered to be a

methodological weakness of our analysis, it could also be

accepted as an advantage for payers or the NHS because

the study was based on real data which allows health

decision makers to draw conclusions from and estimate

actual costs and resources utilisation. Secondly, we used a

nested case–control design to extract data for CEA mod-

elling. While this kind of design is widely used in mor-

bidity and mortality epidemiological studies, we are not

aware of any economic evaluations using this methodology

to date. However, we believe that this economic evaluation

design enables clinical cases and controls to be compared,

and, in fact, subjects included in the analysis were rather

similar from the socio-demographic point of view.

Nevertheless, subjects included in the pregabalin group

presented with slightly more severe cases, which would not

Fig. 2 Cost-effectiveness plane

for total healthcare cost (graph

a) and total drug cost (graph b).

QALY gained quality-adjusted

life year gained. a Total

healthcare cost = (medical

visits ? hospitalisation ?

non-pharmacological

treatments ? drugs) costs
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favour the results of pregabalin cohort. Thirdly, the patients

included in the analysis were refractory to previous treat-

ment and met specific criteria in the ADAN study protocol.

Although there was no consensus in the scientific commu-

nity about how to define refractoriness, the criteria used

here seem to fall within the scope of those used by other

authors in the literature [8, 44–46]. Moreover, the fact that

this CEA modelling focuses on refractory patients only

without including other types of GAD patients could be the

subject of criticism. However, while this is true, most

patients with GAD seen on an outpatient basis in psychiatry

clinics in Spain fall in the refractory subtype; the results of

this CEA would therefore be applicable to a considerable

number of subjects in standard medical practice, in clinics of

psychiatry. Another possible limitation was the fact that the

perspective of the evaluation was that of the NHS only, and

did not include indirect costs resulting from loss of produc-

tivity, which could be valuable with regard to this health

condition, nor did it include the so-called out-of-pocket costs

or resources paid for by the subjects themselves. The main

reason for this is that, in our health context, the NHS is more

concerned about the resources and costs it funds rather than

Fig. 3 Cost-effectiveness

acceptability curve. WTP
willingness to pay, QALY
quality-adjusted life year.

Healthcare costs = (medical

visits ? hospitalisation ? non-

pharmacological

treatments ? drugs) costs

Table 5 Results of sensitivity

analyses on key model

assumptions and parameter

estimates

QALY gained quality-adjusted

life year gained,

WTP willingness to pay

Variable DHealthcare cost/DQALY

(2008€) [mean (95 % CI)]

95 % WTP per

additional QALY (€)

% re-samples

\ 30,000€

Medical visit costs (€)

90.5 base-case 2,654 (cost-saving; 11,077) 8,960 99

91.5 base-case 18,200 (cost-saving; 41,826) 33,874 92

Hospitalisation costs (€)

90.5 base-case 16,636 (6,711; 38,539) 31,118 94

91.5 base-case 16,344 (6,559; 37,722) 30,191 94

Non-pharmacological treatment costs (€)

90.5 base-case 17,141 (7,376; 37,079) 30,707 94

91.5 base-case 16,365 (5,554; 39,113) 31,609 94

Drug costs (€)

90.5 base-case 9,341 (1,132; 23,326) 19,049 99

91.5 base-case 24,562 (11,127; 52,233) 43,009 83

QALY gained

90.5 base-case 33,971 (13,086; 74,784) 61,632 54

91.5 base-case 11,324 (4,362; 24,928) 20,544 99

12 months trial duration 21,175 (9,314; 45,061) 37,112 88
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about cost components which do not fall within its scope

of coverage. Moreover, due to the absence of a specific

question in the patient diary during the study regarding

source of funding, some of the used or prescribed non-

pharmacological treatments in this study could have been

paid for by the patient, such as some types of massage,

acupuncture sessions, yoga/tai chi sessions or naturopathy,

among others; a portion of the cost could have therefore been

funded by the patients.

Conclusion

In conclusion, despite the limitations of the analysis, this

economic modelling suggests that including pregabalin in

the treatment of refractory outpatients with GADs may be

cost-effective in comparison with the usual care without

such drug in daily practice in mental health centres in Spain.
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