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Purpose: Efficient management of COPD represents an international challenge. Effective
management strategies within the means of limited health care budgets are urgently required.
This analysis aimed to evaluate the cost-effectiveness of a home-based disease management
(DM) intervention vs usual management (UM) in patients from the COPD Patient Management
European Trial (COMET).

Methods: Cost-effectiveness was evaluated in 319 intention-to-treat patients over 12 months
in COMET. The analysis captured unplanned all-cause hospitalization days, mortality, and
quality-adjusted life expectancy. Costs were evaluated from a National Health Service perspec-
tive for France, Germany, and Spain, and in a pooled analysis, and were expressed in 2015 Euros
(EUR). Quality of life was assessed using the 15D health-related quality-of-life instrument and
mapped to utility scores.

Results: Home-based DM was associated with improved mortality and quality-adjusted life
expectancy. DM and UM were associated with equivalent direct costs (DM reduced costs by
EUR —37 per patient per year) in the pooled analysis. DM was associated with lower costs in
France (EUR —806 per patient per year) and Spain (EUR —51 per patient per year), but higher
costs in Germany (EUR 391 per patient per year). Evaluation of cost per death avoided and cost
per quality-adjusted life year (QALY) gained showed that DM was dominant (more QALY's
and cost saving) in France and Spain, and cost-effective in Germany vs UM. Nonparametric
bootstrapping analysis, assuming a willingness-to-pay threshold of EUR 20,000 per QALY
gained, indicated that the probability of home-based DM being cost-effective vs UM was 87.7%
in France, 81.5% in Spain, and 75.9% in Germany.

Conclusion: Home-based DM improved clinical outcomes at equivalent cost vs UM in France
and Spain, and in the pooled analysis. DM was cost-effective in Germany with an incremental
cost-effectiveness ratio of EUR 2,541 per QALY gained. The COMET home-based DM
intervention could represent an attractive alternative to UM for European health care payers.
Keywords: cost-effectiveness, France, Spain, Germany, home-based disease management,
COPD

Introduction

COPD affects 210 million people globally and is a leading cause of mortality, with
estimates of over 3 million deaths in 2015 corresponding to 5% of global mortality.'?
The prevalence of COPD in European adults is estimated to be between 4% and 10%,
and in France, Germany, Italy, and Spain, the numbers of people living with COPD
range from 1.5 to 3.5 million.> In 2011, the direct costs of treatment for COPD were
approximately Euros (EUR) 23.3 billion in the European Union.’ COPD exacerbations
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occur on average twice per year and are an important driver of
costs, with around 10% of events leading to hospitalization.®”
The economic impact of COPD is also felt at a societal
level, as the condition is associated with significant work-
place absenteeism.® Lost productivity in Europe, including
absence from work and early retirement, was estimated to
cost approximately EUR 25.1 billion in 2011.

The COPD Patient Management European Trial (COMET),
a randomized, international, multicenter trial, compared a
home-based disease management (DM) program with usual
management (UM) in four European countries in patients with
severe COPD.*!® The key interventions applied (for 1 year),
previously described by Bourbeau et al, included several
components: a self-management program and coaching by a
case manager based on the “Living Well with COPD” program
(http://www.livingwellwithcopd.com), home monitoring, and

an e-Health telephone/web platform for prompt detection and
early treatment of exacerbations.’ The trial showed that all-
cause hospital days (primary end point), expressed as mean
(SD), including days in acute care wards and consecutive
days in nursing facilities, were 17.4 (35.4) days/year with DM
and 22.6 (41.8) days/year with UM (intention-to-treat [ITT]
population, P=0.16).'° Secondary end points which showed
statistically significant differences between groups were all-
cause acute care hospital days (-8.3, 95% CI —16.4 to —0.1;
P=0.047, per-protocol analysis), change in the Body mass
index, Airflow Obstruction, Dyspnea and Exercise index (0.5,
95% CI-0.9to —0.1; P=0.01, ITT), and mortality (three deaths
[1.9%] with DM and 23 [14.2%] with UM; P<<0.001, ITT).

The aim of the present health-economic study was to
perform a cost-effectiveness evaluation, based on COMET,
comparing DM with the current UM. The analysis was
designed to model survival, quality of life (QoL), and
economic outcomes over the 12-month follow-up period
based on resource use and clinical outcomes data recorded
in the trial.

Methods

The health economic evaluation of COMET was based
on clinical data from the trial and resource-use data from
the four participating countries.!! Country-specific costs
were evaluated from a national health care payer perspec-
tive, and country-specific cost-effectiveness evaluations were
performed in addition to a pooled analysis of all participating
countries. The within-trial cost-effectiveness model was
developed using the statistical programming language R
(RStudio software version 0.99.447°; RStudio, Inc., Boston,
MA, USA). The analysis included patient characteristics and

clinical outcomes. Data on country-specific health resource
consumption collected during the trial and published cost
estimates were used to evaluate direct medical and direct non-
medical costs for each country with over 25 patients in each
treatment group (hospitalizations, medical and paramedical
consultations, components such as coaching sessions, and
technical costs of the DM intervention). Cost-effectiveness
was then evaluated by generating a range of incremental
cost-effectiveness ratios (ICERs) for DM vs UM. ICERs are
a standard measure of cost-effectiveness calculated by divid-
ing the cost difference (usually expressed in local currency)
between two interventions by the difference in effectiveness
between the same two interventions.

Patient population and clinical data

The pooled analysis was based on the ITT population from
COMET (NCT01241526), which comprised 319 patients
from the four countries with 157 patients in the DM group
and 162 patients in the UM group. The trial was approved
by the local or national ethics committees and competent
authority per country for each investigational center where
applicable, and all patients provided written, informed
consent (Table S1). For the country-specific analyses, only
France, Germany, and Spain were considered as they pre-
sented more than 25 patients in both DM and UM groups. The
cohort characteristics and clinical outcomes from COMET
have been published by Kessler et al.!” The economic evalu-
ation captured unscheduled all-cause hospital days, acute
exacerbations, health-related quality of life (HRQoL), and
mortality from the trial.

Cost data

Costs in all three countries were expressed in 2015 EUR.
Direct medical and nonmedical costs, including those asso-
ciated with unscheduled hospitalizations, outpatient visits,
coaching by case managers, and management of the alerts
and alarms by the case managers and investigators, were
accounted for each patient in the ITT population. Costs were
then presented as mean annualized costs for each country.
Technical costs relating to the set-up of the DM intervention
included both fixed (not related to the number of patients
in the group) and variable costs (related to the number of
patients in the group). Fixed costs were EUR 82,339 in
total and included system initiation (EUR 25,725), hosting
(EUR 41,400), initiation of the toll-free number (EUR 4,320),
and fixed costs of printing (EUR 10,894). Variable costs were
EUR 34,136 in total and included patient calls (EUR 9,855),
call durations (EUR 8,278), call-back by nurses (EUR 1,166),
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sending of SMS (EUR 1,971), sending of faxes (EUR 1,971),
and variable costs of printing (EUR 10,894). For the ITT
population, these totals corresponded to fixed costs of EUR
524.45 per patient and variable costs of EUR 217.43 per
patient. Transportation costs for patients in the intervention
group attending coaching group sessions were added to the
variable costs. The mean transportation cost per patient to
attend group sessions was EUR 247.19 for all countries with
individual mean costs of EUR 280.74, EUR 342.97, and
EUR 135.00 for France, Germany, and Spain, respectively.
The total technical costs (including the transportation costs)
were added to the overall Kaplan—-Meier Sample Average
(KMSA) cost analysis per patient in the base case analysis.

QolL

In COMET, HRQoL data were collected using the 15D
HRQoL instrument. It is a generic, 15-dimensional, standard-
ized, self-administered measure of HRQoL in validated local
language versions (http://www.15d-instrument.net/15d/).
The 15D HRQoL instrument was self-completed by study
patients at study entry and every 6 months during the follow-

up period. The collected data were not utilities, and needed
to be mapped to utility scores using the validated Finnish
algorithm. Utilities are preference health state values used
to estimate quality-adjusted life years (QALYs).

Cost-effectiveness analysis

The cost-effectiveness outcomes were analyzed and pre-
sented as ICERs of the intervention (home-based DM) vs
control (UM). Cost-effectiveness was evaluated based on
the number of unscheduled, all-cause hospital days and the
number of deaths in each study group. In addition, a cost-
utility analysis was conducted using utility scores (expressed
in QALYSs) as the measure of effectiveness. ICERs were
presented where appropriate (when interventions were not
dominant/dominated). The time horizon of the analysis was
12 months (as per the follow-up duration in the study), and
no discounting of costs or clinical benefits was applied.

Statistical approach

Statistical analysis was performed in the programming
language R (using RStudio software version 0.99.447°).
KMSA methods were used over 12 months to generate annu-
alized costs and clinical outcomes from monthly estimates
during the follow-up period.'? The proportion of patients still
alive at the beginning of the month was estimated, using the
probability of survival in a given month. Mean estimates
were then weighted and applied to all subsequent months to

obtain the mean adjusted costs/outcomes per patient. This
method was applied to the mean number of unscheduled
hospital days, mean number of deaths, mean QALY per
patient, and the mean overall costs.

Significance testing was performed on differences in costs
between the two study groups in each country by calculating
the CI of the cost difference, via a nonparametric bootstrap-
ping approach (if the 95% CI of the cost difference included
zero, the cost difference was considered as not statistically
significant). The influence of statistical variance on modeled
outcomes was investigated using nonparametric bootstrap-
ping to evaluate the statistical uncertainty around the cost-
effectiveness outcomes. Bootstrap methods are commonly
used to estimate the accuracy of distribution and provide an
alternative to CIs."* Bootstrapping with 1,000 iterations was
used to calculate the CI of the difference of average KMSA
estimates of overall costs between the UM group and the
DM group in each country and globally, separately, as the
2.5% and 97.5% percentiles of the bootstrap results."* This
approach was used to generate scatter plots of incremental
costs vs incremental effectiveness for each country and for
the pooled analysis, as well as acceptability curves to provide
a probability of DM being cost-effective vs UM at a range
of willingness-to-pay thresholds.

Results

Overall annual costs

Evaluation of overall annual direct medical costs indicated
that DM was cost saving in the COMET population in
France and Spain, but may cost more than UM in Germany
(Table 1). Over 1 year, in the pooled countries analysis, DM
was associated with a cost saving of approximately EUR 37
per patient per year vs UM. Cost savings were highest in
France, where the annual direct costs associated with DM
were approximately EUR 806 less than with UM. DM was
close to cost neutral in Spain (saving of EUR 51) but was

Table | Mean annual direct costs per patient per year by study
group

Mean annual | Mean Difference (EUR)
costs with annual (95% CI)
home-based | costs with
DM (EUR) UM (EUR)
Pooled 7,019 7,056 —37 (2,808 to 2,545)
France 7,118 7,924 —806 (—5,479 to 3,671)
Germany | 13,657 13,266 391 (9,141 to 8,677)
Spain 3,313 3,365 =51 (2,141 to 2,378)

Abbreviations: DM, disease management; EUR, Euros; UM, usual management.
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associated with higher annual costs in Germany (EUR 391)
vs UM. None of the cost differences in the pooled analysis
or the individual country evaluations reached statistical
significance.

Clinical outcomes

Between-country variation was observed in terms of annual
number of unscheduled hospital days, with DM associ-
ated with fewer hospital days in France (—5.00 days) and
Spain (—6.34 days), but more hospital days in Germany
(+5.06 days). HRQoL was improved with DM in the overall
COMET population and in all country settings (Table 2).
Annual improvements were in the range 0.064 (Spain) to
0.154 (Germany), based on mapping of 15D HRQoL instru-
ment collected during the trial. Annualized mortality rates
were lower with DM than UM in all countries (Table 2).
Mortality rates were reduced by 0.09 events per year in
France and Spain, and 0.13 events per year in Germany.

Cost-effectiveness evaluation

Cost-effectiveness evaluation based on unscheduled hospital
days avoided reflected the clinical outcomes with DM
dominant to UM (cost saving with a clinical benefit) in the
pooled countries analysis, and in France and Spain (Table 3).
In contrast, DM was dominated by UM in the German setting.
Cost-effectiveness evaluation based on annualized quality-
adjusted life expectancy values (cost-utility) showed that
DM was likely to be dominant or cost-effective vs UM in

Table 2 Summary of clinical outcomes by study group

Table 3 Incremental cost-effectiveness ratios by study group

Incremental Incremental ICER
cost (EUR) effectiveness
(QALYs)
ICER in terms of unscheduled hospital days avoided
Pooled -37.49 +2.16 DM dominant
France -806.18 +5.00 DM dominant
Germany 391.30 -5.06 UM dominant
Spain -51.47 +6.34 DM dominant
ICER in terms of quality-adjusted life expectancy
Pooled -37.49 +0.099 DM dominant
France —-806.18 +0.104 DM dominant
Germany 391.30 +0.154 EUR 2,541 per
QALY gained
Spain -51.47 +0.064 DM dominant
ICER in terms of deaths avoided
Pooled -37.49 +0.10 DM dominant
France —806.18 +0.09 DM dominant
Germany | 391.30 +0.13 EUR 3,010 per
death avoided
Spain -51.47 +0.09 DM dominant

Home-based DM | UM Difference

Mean annual number of unscheduled hospital days

Pooled 15.40 17.56 -2.16

France 17.80 22.80 -5.00

Germany 26.53 21.47 +5.06

Spain 5.18 11.52 —6.34
Mean annual utility score (QALYs)

Pooled 0.772 0.673 +0.099

France 0.783 0.679 +0.104

Germany 0.760 0.606 +0.154

Spain 0.796 0.732 +0.064
Mean annual number of deaths

Pooled 0.02 0.12 -0.10

France 0.02 0.11 —0.09

Germany 0.00 0.13 —-0.13

Spain 0.02 0.11 —0.09

Abbreviations: DM, disease management; QALY, quality-adjusted life year; UM,
usual management.

Notes: Dominant scenarios are those where home-based DM is cost saving and
improves effectiveness vs UM. Dominated scenarios are those where home-based
DM s associated with higher costs and reduced effectiveness relative to UM.
No ICERs are calculated for dominant/dominated scenarios.

Abbreviations: DM, disease management; EUR, Euros; ICER, incremental cost-
effectiveness ratio; QALY, quality-adjusted life year; UM, usual management.

all settings (Table 3). In the pooled COMET population,
and France and Spain, the cost savings associated with
DM meant that it was dominant to UM (cost saving and
improved QALYs). In Germany, where annual direct
costs were higher with the DM intervention, the ICER was
approximately EUR 2,541 per QALY gained vs UM. Cost-
effectiveness expressed in cost per death avoided showed
a similar pattern to cost-utility analysis (Table 3). DM was
dominant to UM in the overall COMET population, and
France and Spain, where the intervention was cost saving and
associated with reduced mortality. In Germany, DM was asso-
ciated with an ICER of EUR 3,010 per death avoided vs UM.

Statistical uncertainty

Nonparametric bootstrapping was performed to capture
statistical uncertainty in the cost-effectiveness analysis.
Scatter plot analysis showed that for France and Spain and the
pooled countries analysis, the majority of points representing
incremental costs and incremental effectiveness (QALYSs)
were in the bottom right quadrant of the cost-effectiveness
plane, indicating that DM was dominant to UM (Figure 1).
For Germany, the majority of points were in the upper right
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Figure | Cost-utility scatter plots for DM vs UM.

Notes: Scatter plots show the results of nonparametric bootstrapping with each black circle representing incremental costs (EUR) and incremental effectiveness (QALYs)

for DM vs UM. Deterministic outcomes are represented by a red circle.

Abbreviations: DM, disease management; EUR, Euros; QALY, quality-adjusted life year; UM, usual management.

quadrant, indicating increased costs and increased effective-
ness (QALYs) with DM vs UM. The same data were used
to generate cost-effectiveness acceptability curves which
showed that, assuming a willingness-to-pay threshold of
EUR 20,000 per QALY gained, DM is very likely to be
considered cost-effective vs UM in the COMET population
and in all three country settings (Figure 2 and Table 4). The
probability of DM being cost-effective vs UM was approxi-
mately 91% in the pooled countries analysis, 88% in France,
76% in Germany, and 82% in Spain. When using survival as
the measure of effectiveness, nonparametric bootstrapping

indicated that the probabilities of DM being dominant to UM
were 51% in the overall COMET population, 62% in France,
50% in Germany, and 52% in Spain (Table 4 and Figures 3
and 4). Assuming a willingness-to-pay threshold of EUR
20,000 per death avoided, the probabilities of DM being
cost-effective were 91% in the pooled countries analysis,
85% in France, 71% in Germany, and 85% in Spain.

Discussion
The findings of the present analysis showed that overall, across
the four countries analyzed, multicomponent home-based DM

International Journal of COPD 2019:14
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Abbreviations: DM, disease management; QALY, quality-adjusted life year; UM,
usual management.

intervention was associated with a cost saving of EUR 37.50
per patient per year relative to UM in patients with severe or
very severe COPD (GOLD stage I11/1V). The study sample
size calculation in COMET was based on the primary clinical
objective.'” Therefore, it was not designed to show a statistical
difference in costs between study groups, resulting in large
Cls. Savings of EUR 37.50 were consistent with the primary
clinical result, specifically the nonsignificant overall reduc-
tion in the number of unscheduled all-cause hospital days.!
On an individual country level, DM was associated with cost
savings in France and Spain, but higher overall costs rela-
tive to UM in Germany due to higher costs associated with
unscheduled hospital days.

In all countries included in the analysis, DM was
associated with improved self-reported QoL based on the
15D HRQoL instrument, with patients in the DM group
having utility gains relative to UM ranging from 0.06 to
0.15 QALYs. These values compare favorably to the HRQoL

benefits of less than 0.10 QALYs per patient typically
associated with the pharmacologic treatment of COPD in a
recent review.!’ Improvements in HRQoL meant that DM
was dominant to UM in cost-utility analyses for France and
Spain (cost saving with an improvement in QALYSs), and
associated with an ICER of EUR 2,541 per QALY gained
in Germany (Table 3). A similar pattern of outcomes was
observed when cost-effectiveness was evaluated based on
mortality (cost per death avoided). An important driver of
cost-effectiveness outcomes was the lower mortality in the
DM group compared with UM observed in COMET. In the
trial, a significant difference was also observed between
DM and UM in terms of days in acute care wards in the per-
protocol population, and this may also contribute to the cost
benefits associated with DM given that the acute care ward
stays are costlier than the equivalent time in standard wards
or in nursing facilities.'

The base case cost-effectiveness analysis included both
the fixed and variable technical costs associated with the DM
intervention. Fixed technical costs constituted the one-off
costs associated with initial set-up of DM, including system
initiation, data hosting, and set-up of the toll-free number.
Opverall, fixed technical costs exceeded EUR 82,000 (approxi-
mately EUR 524 per patient), and over a time horizon of
12 months, this constituted a considerable proportion of the
overall costs. Over a longer time period or if patient numbers
were increased, fixed technical costs would become a lower
proportion of the overall costs, and would likely increase the
cost savings associated with DM. Indeed, in an exploratory
analysis excluding fixed technical costs, DM was associated
with cost savings of approximately EUR 562 per patient per
year in the overall COMET population. When performing
this exploratory analysis by country, DM was cost saving
relative to UM in France, Spain, and Germany.

There are several potential reasons for the heteroge-
neous outcomes between countries in the present analysis.
Patient numbers in individual countries were relatively low,

Table 4 Summary of nonparametric bootstrapping results by study group

Number of Probability of Probability of being Probability of being
patients dominance?® cost-effective at EUR cost-effective at EUR
20,000 per death avoided 20,000 per QALY gained
Pooled 319 50.6% 91.1% 90.9%
France 115 62.4% 84.5% 87.7%
Germany 73 49.8% 71.3% 75.9%
Spain 89 52.2% 84.8% 81.5%

Note: *Probability of home-based DM being cost-effective vs UM assuming a willingness-to-pay threshold of EUR 0 per death avoided.
Abbreviations: DM, disease management; EUR, Euros; QALY, quality-adjusted life year; UM, usual management.
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Figure 3 Cost per death avoided scatter plots for DM vs UM.

Notes: Scatter plots show the results of nonparametric bootstrapping with each black circle representing incremental costs (EUR) and number of deaths avoided for

DM vs UM. Deterministic outcomes are represented by a red circle.
Abbreviations: DM, disease management; EUR, Euros; UM, usual management.

ranging from 73 patients in Germany to 89 in Spain and
115 in France. Moreover, the patients and disease charac-
teristics were also heterogeneous, and more severe disease
and/or comorbid conditions are known to have higher rates
of exacerbations and related hospitalizations.'®!” It is well
established that a small proportion of COPD patients exhibit
the “frequent exacerbator phenotype”, which is associated
with higher levels of medical resource utilization. However,
a large proportion of the COMET population (approximately
50%) was never hospitalized during their study follow-up.
Length of hospital stay and costs are also influenced by the

reason for hospital admission and by the ward of admission,
as well as by hospital bed availabilities.'® Therefore, in studies
with low patient numbers such as the present trial, mean
costs may be sensitive to small numbers of patients with high
levels of resource use. Additionally, differences in manage-
ment practices between countries (eg, decision making on
hospitalization) may also have contributed to the differences
in findings between countries in the present analysis.

QoL data were collected using the 15D HRQoL instru-
ment. While there is no published evidence and validated
tools for utility score generation by country of interest from
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Abbreviations: DM, disease management; UM, usual management.

15D HRQoL instrument, the EuroQol project provides indi-
rect evidence supporting the use of a reference algorithm
(such as the Finnish one used in the present study) to provide
utility scores for different countries. Sintonen et al reported
that it is largely unnecessary to replicate expensive valua-
tion studies in Western industrialized countries to arrive at
valid preference-based instruments, owing to the degree of
concordance between health state valuations across European
settings.!” In the pooled analysis, DM was associated with
improvements in QoL vs UM, and this was also true when all
three countries were analyzed separately. Symptom burden
was not examined in the present study, but symptom burden
and functional impairment in COPD have been shown to
be linked to impaired HRQoL. Consequently, it is possible
that the patient-related benefits associated with DM extend
beyond the HRQoL benefits reported here. That acknowl-
edged, the findings from the present cost-utility analysis
indicated that the benefits in terms of quality-adjusted life
expectancy (expressed in QALYSs) led to DM being either
dominant or cost-effective vs UM, using commonly cited
willingness-to-pay thresholds, across all settings analyzed.
The present analysis is one of the first to examine the
cost-effectiveness of a home-based DM intervention in
severe COPD patients. The self-management program used
in COMET was based on the “Living Well with COPD”
program developed at the Montreal Chest Institute, McGill
University Health Centre, Montreal, Canada. This program,
with a written action plan, has been shown to significantly
reduce all-cause hospitalizations and emergency room visits

by approximately 40% in reports by Bourbeau et al (1-year
analysis) and Gadoury et al (2-year analysis) in patients
with moderate-to-severe COPD.?*?! These data suggest
that some patients may derive substantial clinical benefits
from participation in DM programs with the use of written
action plans and communication with case managers. This
hypothesis is supported by comparison with ICERs from
other interventions for COPD summarized in the “pyramid
of value” originally developed by the London Respiratory
Network and the London School of Economics.?? Based on
the present analysis, DM compared favorably with the other
COPD interventions ranked from telehealth for chronic
disease (ICER of British Pounds Sterling [GBP] 92,000 per
QALY gained) down to flu vaccination for at-risk populations
(ICER less than GBP 1,000 per QALY gained).

Conclusion

The present health economic evaluation showed that home-
based DM, as applied in COMET, was associated with cost
savings compared with UM in a pooled analysis of European
countries. On an individual country level, DM was associated
with cost savings in both France and Spain, but with higher
costs in Germany. As the analysis included fixed technical
costs, these savings are likely to become greater if the time
horizon is extended beyond 12 months. Improved clinical
outcomes with DM (in terms of benefits in both mortality
and QALYs) meant that DM was dominant to UM (cost
and life saving) in the pooled analysis. This was also true in
the country-level analyses for France and Spain, whereas in
Germany DM was found to be cost-effective vs UM, based
on willingness-to-pay thresholds of EUR 20,000 per QALY
gained or EUR 20,000 per death avoided. The present study
provides new evidence on the health economics of managing
severe COPD patients and indicates that the COMET home-
based DM intervention may represent an attractive alternative
to UM for European health care payers.
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Supplementary material

Table S| List of independent ethics committees or institutional review boards that approved COMET (NCTO01241526)

Country

Regulatory body

Comments

Germany

Ethikkommission der Artzekammer Westfalen-Lippe und der Medizinischen Fakultit der
WWU-Miinster

Gartenstrasse 210-214

48147 Miinster

Ethikkommission der Medizinischen Fakultit
Heldelberg

Alte Glockengiesserei | 1/1

69115 Heidelberg

Ethikkommission der Universitit Witten/Herdecke
Alfred-Herrhaussen-Str. 50
58448 Witten

Ethikkommission der Artzekammer Nordhein
Tersteegenstr. 9
40474 Disseldorf

Ethikkommission der Artzekammer Westfalen-Lippe und der Medizinischen Fakultit der
WWU-Miinster

Gartenstrasse 210-214

48147 Miinster

Ethikkommission des Charité — Universitatsmedizin
Berlin

z.Hd. Dr. Katja Orzechowski

Charitéplatz |

10117 Berlin

Submission was made but site not
opened

Ethikkommission der Medizinischen Fakultit der RWTH Aachen
Pauwetstrasse. 30
52074 Aachen

Ethikkommission der Universitat Ulm
Helmholtzstr. 20 (Oberer Eselberg)
89081 Ulm

Germany

Vorsitzender Ethikkommission Marienkrankenhaus
Langenbeckstr. 126
34121 Kassel

Italy

Comitato Etico per la Sperimentazione Clinica della Provincia di Verona
Via Salvo D’Acquisto, 7
37122 Verona

Comitato Etico Scientifico
dell’Azienda Ospedaliera
Ospedale San Carlo
Borromeo

Via Pio ll, 3

20153 Milan

Comitato Etico della ASL di Milano
Via Statuto, 5
20121 Milan

Submission made but site not
opened

Comitato Etico Aziendale dell’Azienda Ospedaliero
Universitaria S. Maria della Misericorda di Udine
Via Calugna 50

33100 Udine

Submission made but site not
opened

Comitato Etico di Area Vasta Romagna di Cesena e Istituto Scientifico Romagnolo Per Lo
Studio e la Cura dei Tumori di Meldola (FO)

Piazza L. Sciascia n. 111/2

47023 Cesena

(Continued)
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Table S| (Continued)

Country

Regulatory body

Comments

Comitato Etico della AUSL. di Viterbo
Via E. Fermi |5
01100 Viterbo

Changement de CE:
Comitato Etico ASUR Marche
Via Caduti del Lavoro. 40
60131 Ancona

Italy

Azienda Ospedaliera
Ospedale Niguarda Ca’Granda
Piazza Ospedale Maggiore. 3
20162 Milan

Comitato Etico Provinciale
Borgo Cavalli 42
31100 Treviso

Submission made but site not
opened

Fondazione “S. Maugeri”

Clinica del lavoro e della Riabilitazione
IRCCS Centro di Pavia

Via Salvatore Maugeri 4

27100 Pavia

Submission made but site not
opened

Azienda Opedaliera di Desio e
Via Santi Cosma e Damiano
10 20871 Vimercate
Lombardia

Regione Veneto

Azienda U.L.S.S. n22 Bussolengo
Nucleo per la Ricerca Clinica Ulss22
Via Ospedale 4/6

37012 Bussolengo

Azienda-Unita’ Sanitaria Locale
47521 Cesena
Forli-Cesena

Spain

CEIC Area de Salud de Burgos
Soria

Unidad: Hospital General Yagoe
Avda. del 96

09005 Burgos

CEIC Hospital Arnau de Vilanova
de Valencia

C/San Clemente 12

46015 Valencia

Spain

CEIC Hospital Infanta Cristina

Unidad Departamento de Farmacologia de la Facultad de Medicina

Avda. de Elvas, s/n
06008 Badajoz

Closed site

CEIC del Complejo Hospitalario de Caceres

Avda. Pablo Naranjo s/n
10003 Caceres

Comité Etico de Investigation
Clinica de Galicia

Unidad: SubPostal address Xeral de Farmacia e Produtos Sanitarios Conselleria de Sanidade

C/San Lazarro, s/n
15703 Santiago de Compostella

Closed site

(Continued)

656

submit your manuscript

Dove

International Journal of COPD 2019:14


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

Dove

Bourbeau et al

Table S1 (Continued)

Country Regulatory body

Comments

Comité Etico de Investigation
Clinica de Asturias

5a Planta Centro de Rehabilitacion
Celectino Villami, s/n

33006 Oviedo

Officina Tecnica del CEIC-Area |
Pabellon de Gobierno, planta baja
Hospital Universitario Gregorio
Maranon

C/Dr. Esquerdo 46

28007 Madrid

Cecilia Lopez Garcia

Secretaira del CEIC

Fundacion para la Investigacion Biomedica
Hospital Universitario La Princesa

Planta Primera

C/Diego de Leon 62

28006 Madrid

Secretaria del CEIC

Planta — 2 derecha

Hospital Universitario

Ramon Y Cajal

Ctra. de Colmenar Viejo km 9, 100
28034 Madrid

Spain

France Comite de Protection des Personnes «EST IV»
1, place de 'Hépital

67091 Strasbourg
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