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Abstract

Purpose: We aimed to estimate the 3-year budget impact of replacing salmeterol/fluticasone with indacaterol/
glycopyrronium for the treatment of chronic obstructive pulmonary disease patients in Italy.

Methods: The budget impact model included patients with moderate, severe, and very severe chronic obstructive
pulmonary disease and was developed using data from the FLAME study. The budget impact model considered direct
medical costs from the National Healthcare System perspective over a 3-year time-horizon. Costs of drugs, adverse
events, and exacerbations were estimated using public net prices for drugs and national (inpatient/outpatient) tariffs
for patient management. Data on adverse events and exacerbations were derived from FLAME and other clinical trials.
The model assumed an increasing uptake of indacaterol/glycopyrronium, substituting it for salmeterol/fluticasone. Two
sensitivity analyses were conducted. In the first, every long-acting muscarinic antagonist/inhaled corticosteroid switch to
indacaterol/glycopyrronium; in the second, drugs compliance varies from 20% to 60%.

Results: The target population was estimated at 572,788 patients in the first year, increasing to 585,491 in the third
year. The alternative treatment pattern, with a higher indacaterol/glycopyrronium uptake, was associated with a total
cost of €1.69billion over 3years, while the total costs in the current treatment pattern amounted to €1.71 billion.
Thus, increasing indacaterol/glycopyrronium use provided total savings of €17.3 million over 3years. Sensitivity analysis
confirmed robustness of the results.

Conclusion: Increasing the uptake of indacaterol/glycopyrronium was estimated to be cost-saving for the Italian National
Healthcare System, both when drug-related expenditures and total costs were considered. Savings increased with the
number of patients switching to indacaterol/glycopyrronium.
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Introduction for Chronic Obstructive Lung Diseases (GOLD) expert
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ranging from mild (group A), through moderate (group B)
and severe (group C), to very severe (group D).!

Although COPD is associated with a significant
economic and societal burden, the true extent of its impact is
frequently underestimated due to under-reporting of
symptoms and/or poor disease management.! According
to GOLD strategy, therapy choice should be driven by
COPD severity.! However, in clinical practice, inappropriate
prescribing of available treatments is common, increasing
COPD management costs. For instance, there is a high level
of under-diagnosis/under-treatment and/or misdiagnosis/
mistreatment in the early COPD stages, highlighting the
problem of inadequate standards of care that may adversely
impact on the whole spectrum of COPD management, from
prevention to long-term care.*> Consequently, patients
affected by COPD are managed in a discontinuous and non-
integrated way, without well-coordinated care procedures.’
Importantly, inappropriate diagnosis and management of
COPD increase its economic burden.®” In Italy, observational
data confirm the findings from international studies,
revealing poor adherence of current clinical practice to
GOLD international strategy.’

There is also a direct relationship between the severity
of COPD and the cost of care. Specifically, cost distribution
changes with disease progression, increasing in more
severe cases because of hospitalizations also prompted by
exacerbations.”!? Several economic studies reported that
COPD exacerbations are associated with a high risk of
hospitalization and death, worsening quality of life, and an
increase in healthcare costs.?10-13

In the Italian general population, the prevalence of
COPD is estimated at 3.1%; this means that about 2 million
people across the country are affected by the disease.!*13
The burden of COPD in Italy is very high—its direct costs
have been estimated at approximately €7 billion.!¢ Costs of
lost productivity add further to this burden, contributing
approximately a tenth of the total per-patient cost.!3

Several compounds with different mechanisms of
action are currently available on the Italian market for the
treatment of COPD. These include bronchodilators, such
as short-acting muscarinic antagonists (SAMAs), short-
acting [P2-agonists (SABAs), long-acting muscarinic
antagonists (LAMAs), long-acting (32-agonists (LABAs),
and anti-inflammatory drugs—inhaled corticosteroids
(ICSs) and phosphodiesterase-4 (PDE-4) inhibitors. These
medications can be used as monotherapy and in flexible-
dose combinations; several fixed-dose combinations are
also available.!”.18

Bronchodilators are the corner stone of COPD treatment.
The most recent GOLD strategy report that combining
bronchodilators with different mechanisms and durations of
action may increase the degree of bronchodilation with a
lower risk of side-effects compared to increasing the dose of
a single bronchodilator used in monotherapy.! Indeed,
combined treatments can be useful in patients whose disease
is not adequately controlled by a single active agent, such as

a LABA or a LAMA.!" Combined LABA/LAMA treatment
is indicated in all COPD patients apart from those with mild
disease (group A). In particular, the GOLD strategy
recommends initiating a LABA/LAMA combination in
group D patients, as it has proven more effective in
improving patient-reported outcomes (PROs) compared
with long-acting bronchodilator monotherapy, and in both
improving PRO and reducing exacerbations compared with
the ICS/LABA combination.!

Indacaterol (IND) is a LABA that provides prolonged
bronchodilation lasting at least 24 hours.2%?! Glycopyrronium
(GLY) is a LAMA, which—similarly to IND—induces
rapid and prolonged bronchodilation.?>23 Since LABAs and
LAMAS act via different mechanisms, when used together,
they may be additive bronchodilating effects.?* Thus, IND
and GLY are used together to optimize bronchodilation in
COPD patients.!?

The FLAME study evaluated the role of the LABA/
LAMA regimen versus LABA/ICS in COPD patients
with a history of one or more exacerbations in the
previous year.?> FLAME was a 52-week, randomized,
double-blind, double-dummy, non-inferiority trial which
compared dual bronchodilator therapy with IND/GLY
versus an ICS/LABA combination (salmeterol/
fluticasone) (SFC). The trial showed that IND/GLY was
more effective than SFC in preventing COPD
exacerbations in patients with a history of 1 or more
exacerbation during the previous year, and that this result
was independent of the baseline blood eosinophil count.
Furthermore, the rate of pneumonia was significantly
inferior in the IND/GLY group.?’

In Italy, the fixed-dose combination of IND/GLY is
currently indicated and reimbursed by the National
Healthcare System (NHS) as a maintenance bronchodilator
treatment to relieve symptoms in adult patients with
COPD.?¢

Objectives

The objective of this study was to analyze, based mainly
on the FLAME study results, the economic impact of
increasing the uptake of IND/GLY in Italy over 3 years at
the expense of SFC.

Methods
Model

A deterministic budget impact model (BIM) focused on
direct healthcare costs was developed from the perspective
of the Italian NHS, in accordance with the recommendations
publishedbythe International Society for Pharmacoeconomics
and Outcomes Research (ISPOR) Task Force on Good
Research Practices.?”?® The model compared the current
treatment pattern in Italy with an alternative treatment
pattern, in which a proportion of patients switched from SFC
to IND/GLY over a time-horizon of 3 years (2018-2020).
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Table I. Target population.

Variables Year Reference
Year | Year 2 Year 3
Total population =40years 35,890,674 36,146,209 36,367,243 Istituto Nazionale di Statistica
(ISTAT)'s
of which 40—44years 4,692,491 4,577,673 4,447,733 Istituto Nazionale di Statistica
(ISTAT)'s
of which 45-65years 18,366,882 18,591,693 18,808,487 Istituto Nazionale di Statistica
(ISTAT)'s
of which 66—75years 6,457,389 6,514,723 6,579,345 Istituto Nazionale di Statistica
(ISTAT)'s
of which > 75years 6,373,912 6,462,120 6,531,678 Istituto Nazionale di Statistica
(ISTAT)'s
Prevalence 40—44years? 0.3% 0.3% 0.3% The Medicines Utilization
Monitoring Center'#
Prevalence 45-65years? 2.1% 2.1% 2.1% The Medicines Utilization
Monitoring Center'#
Prevalence 66—75years? 6.8% 6.8% 6.8% The Medicines Utilization
Monitoring Center'*
Prevalence > 75years? 10.8% 10.8% 10.8% The Medicines Utilization
Monitoring Center'#
Total Prevalent patients® 1,527,267 1,545,069 1,561,138 Estimated
Treated patients (%)? 92.6% 92.6% 92.6% Corrado and Rossi®
Patients treated with LABA/ 49.5% 49.5% 49.5% Novartis?®
ICS or LABA/LAMA (%)?
Patients stratified according to severity rates (%)?
Moderate 42.1% 42.1% 42.1% Corrado and Rossi®
Severe 22.5% 22.5% 22.5% Corrado and Rossi®
Very severe 17.2% 17.2% 17.2% Corrado and Rossi®
Target population in the model (n)®
Moderate 294,797 298,233 301,335 Estimated
Severe 157,552 159,388 161,046 Estimated
Very severe 120,440 121,843 123,111 Estimated
Total 572,788 579,464 585,491 Estimated

LABA: long-acting 32-agonist; ICS: inhaled corticosteroid; LAMA: long-acting muscarinic antagonist.

2Percentages rounded to the first decimal point.
®Number of patients rounded to the nearest integer.

Population

The population of interest included Italian COPD patients
aged 40years or older. Age-specific COPD prevalence
rates were used: 0.3% at the age of 4044 years, 2.1% at
45-65years, 6.8% at 66—75years, and 10.1% in patients
aged over 75 years. 413

In line with a previously published Italian study,?® the
BIM assumed 92.6% of COPD patients received treatment.
Among those, 49.5% were treated with LABA/LAMA or
LABA/ICS.? Patients were stratified by disease severity,
and those with moderate-to-very-severe disease were
included in the model (i.e. 81.8% of all COPD patients).?
Patients with mild disease were excluded from the analysis,
as treatment with a single bronchodilator is more suitable
for this group.! Characteristics of the target patient
population are reported in Table 1.

Treatments and market shares

All drugs investigated in the BIM are available and
reimbursed by the NHS in Italy. The therapies considered
in the analysis were:

e [ ABA/LAMA: IND/GLY, vilanterol/umeclidinium
(VUM), formoterol/aclidinium (FAC), and olodaterol/
tiotropium (OTI).

e LABAJ/ICS: SFC, formoterol/budesonide (FBD),
vilanterol/fluticasone (VFL), and formoterol/
beclomethasone (FBE).

In the current treatment pattern, it was assumed that the
market share of SFC would decrease by 10% in the first
year (from 41.49% to 37.34%) and by 20% in the second
and third years and that it would be replaced by IND/GLY
(Table 2).
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Table 2. Market shares and patients: base case.*®

Molecule— Current treatment pattern Alternative treatment pattern
drug Year | Year 2 Year 3 Year | Year 2 Year 3
LABA/LAMA
IND/GLY 38,337 (6.69%) 62,825 (10.84%) 107,201 (18.31%) 62,101 (10.84%) 106,098 (18.31%) 142,180 (24.28%)
VUM 16,514 (2.88%) 16,707 (2.88%) 16,881 (2.88%) 16,514 (2.88%) 16,707 (2.88%) 16,881 (2.88%)
FAC 2,359 (0.41%) 2,387 (0.41%) 2,412 (0.41%) 2,359 (0.41%) 2,387 (0.41%) 2,412 (0.41%)
OTI 1,769 (0.31%) 1,790 (0.31%) 1,809 (0.31%) 1,769 (0.31%) 1,790 (0.31%) 1,809 (0.31%)
LABA/ICS
SFC 237,636 (41.49%) 216,365 (37.34%) 174,893 (29.87%) 213,873 (37.34%) 173,092 (29.87%) 139,914 (23.90%)
FBD 44,958 (7.85%) 45,482 (7.85%) 45,955 (7.85%) 44,958 (7.85%) 45,482 (7.85%) 45,955 (7.85%)
VFL 109,184 (19.06%) 110,457 (19.06%) 111,606 (19.06%) 109,184 (19.06%) 110,457 (19.06%) 111,606 (19.06%)

FBE 122,029 (21.30%) 123,452 (21.30%) 124,736 (21.30%) 122,029 (21.30%) 123,452 (21.30%) 124,736 (21.30%)
Total 572,788 (100.00%) 579,464 (100.00%) 585,491 (100.00%) 572,788 (100.00%) 579,464 (100.00%) 585,491 (100.00%)

LABA: long-acting 32-agonists; LAMA: long-acting muscarinic antagonists; IND/GLY: indacaterol/glycopyrronium; VUM: vilanterol/umeclidinium;
FAC: formoterol/aclidinium; OTI: olodaterol tiotropium; ICS: inhaled corticosteroids; SFC: salmeterol/fluticasone; FBD: formoterol/budesonide; VFL:
vilanterol/fluticasone; FBE: formoterol/beclomethasone; TIO: tiotropium.

2Market shares rounded to the second decimal point.
®Number of patients rounded to the nearest integer.

Table 3. Exacerbation rates.

Exacerbations Reference
Non-severe Severe
Moderate disease 0.74 0.11 Hurst et al.30
Severe disease 1.09 0.25 Hurst et al.30
Very severe disease 1.46 0.54 Hurst et al.3

Comparison Relative risk

LABA/LAMA
IND/GLY 1.00
VUM versus IND/GLY 1.00
FAC 1.00
OTI 1.00
LABA/ICS
SFC versus IND/GLY 1.21
FBD versus IND/GLY 1.21
VFL versus IND/GLY 1.21
FBE versus IND/GLY 1.21

Wedzicha et al.?5

Assumption: the same RR as for IND/GLY
Assumption: the same RR as for IND/GLY
Assumption: the same RR as for IND/GLY

Wedzicha et al.25

Assumption: the same RR as for SFC
Assumption: the same RR as for SFC
Assumption: the same RR as for SFC

LABA: long-acting 32-agonists; LAMA: long-acting muscarinic antagonists; IND/GLY: indacaterol/glycopyrronium; VUM: vilanterol/umeclidinium; RR:
relative risk; FAC: formoterol/aclidinium; OTI: olodaterol tiotropium; ICS: inhaled corticosteroids; SFC: salmeterol/fluticasone; FBD: formoterol/
budesonide; VFL: vilanterol/fluticasone; FBE: formoterol/beclomethasone; TIO: tiotropium.

Clinical data

The BIM reflects patient characteristics in the FLAME study,
which directly compared IND/GLY versus SFC.?5 The rates
of severe and non-severe exacerbations and those of serious
adverse events (SAEs) associated with the different
compounds modeled were retrieved from the FLAME and
ECLIPSE clinical studies, as well as from published the
literature 253031 In line with the FLAME and ECLIPSE trials,
in the BIM, the per-patient exacerbation rate varied depending
on disease severity.>> Details are reported in Table 3. In
terms of SAEs, pneumonia and tuberculosis were included in

the model. Published data showed IND/GLY, and LABA/
LAMA in general, have a more favorable safety profile than
LABA/ICS, including SFC.%53! Consequently, in the model,
the incidence of pneumonia was 3.20% with LABA/LAMA
and 4.8% with LABA/ICS, while the incidence of tuberculosis
was 0.06% and 0.15%, respectively.?>-!

Costs

The BIM estimated the costs of drugs, exacerbations, and
SAEs from the perspective of the Italian NHS. We used
actual net public prices, according to the Italian market
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Table 4. Other healthcare costs.

Variable Cost Reference
Exacerbations
Non-severe exacerbation (total cost) €52.25 Estimated
of which respiratory specialist visit €20.66 Ministero della Salute34
of which antibiotics €18.59 Estimated, Farmadati'®
of which oral steroids €13.00 Estimated, Farmadati'®
Exacerbation severe (total cost) €1877.40 Estimated
of which hospitalization (DRG 88) €1600.00 Ministero della Salute3
of which oxygen domiciliary therapy (year)? €277.40 Garattini and Cornago3>
Serious adverse events
Pneumonia (DRG 90) €2291.00 Ministero della Salute34
Tuberculosis (average weighted value DRGs 79-80) €5330.00 Estimated, Ministero della Salute3*

DRG: Diagnosis-Related Group.

2This cost was estimated considering 10% of patients required domiciliary oxygen therapy.

data,'8 for both COPD treatments and concomitant
therapies (such as those used to alleviate SAEs); an
additional discount of 5% was considered for drugs to
which a payback agreement applies, in line with a previous
Italian study.?? To estimate the actual drug dose a
compliance rate of 40% (i.e. the percentage of drugs’ daily
dose taken by patients), according to Italian market data,?®
was applied to the recommended posology of each COPD
drug.’3 The compliance rate affects only the COPD drugs
cost. Overall daily drug costs, according to actual net
prices, recommended posology and compliance rate, were
estimated at €0.80 for LABA/LAMA; €0.86 for SFC;
€0.79 for FBD; €0.66 for VFL; and €0.69 for FBE.18.29.33

National inpatient and outpatient tariffs and hospital
drug prices were used to quantify the cost of both
exacerbations and SAEs.?* For non-severe exacerbations,
we have taken into account the costs of specialist visits,
antibiotic, and oral steroids;!®34 the consumption of these
resources was estimated internally according to clinical
expert opinion. For estimating the cost of both severe
exacerbations and SAEs, the hospitalization cost according
to the National inpatient tariffs was used;? integrating cost
data for severe exacerbations retrieved from the
literature.3#3% Especially, the BIM assumed that 10% of
discharged patients required domiciliary oxygen and that
this was administered for 1 year (Table 4).33

Sensitivity analyses

To evaluate the robustness of the results, two sensitivity
analyses were developed.

In the first sensitivity analysis (A), all LABA/ICS
combinations were replaced with IND/GLY. We assumed
5% decrease, in the first year, and 8% in the second and
third years for LABA/ICS and a complete replacement
with IND/GLY. In the second one, we investigated two
variants, one assuming a compliance of 20% for each drug

(analysis B) and the other one a compliance rate of 60%
(analysis C).

Results

The number of COPD patients aged=40years ranged
from 1,527,267 in the first year to 1,561,138 in the third
year. From this, the target population of patients treated
with LABA/LAMA or LABA/ICS and suffering from
moderate, severe, or very severe COPD was estimated at
572,788 in the first year, increasing to 585,491 in the third
year (Table 1).

Base case analysis

In the current treatment pattern, the market shares of IND/
GLY were estimated at 6.7% in 2017 and 18.3% in 2019,
corresponding to 38,337 and 107,201 treated patients,
respectively. For SFC, the market shares decreased from
41.5% (237,636 patients) to 29.9% (174,893 patients) over
the same time period. In the alternative treatment pattern,
the market share of IND/GLY increased from 10.8% to
24.3% over the model time-horizon so that the number of
treated patients increased from 62,101 in the first year to
142,180 in the third year. Conversely, the estimated market
share of SFC decreased from 37.3% (213,873 patients) in
the first year to 23.9% (139,914 patients) in the third year.
Details of market shares are reported in Table 2.
Comparing the alternative and current treatment pattern
over the full time-horizon, we saw that increased utilization
of LABA/LAMA (IND/GLY) as opposed to LABA/ICS
(SFC) resulted in a reduced number of exacerbations and
SAEs. In the alternative treatment pattern, the number of
non-severe exacerbations was lower by 21,591, and that of
severe exacerbations by 5,223, than in the current treatment
pattern. Similarly, the alternative treatment pattern resulted
in 1632 fewer cases of pneumonia and 92 fewer cases of
tuberculosis than the current treatment pattern.
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Table 5. Mean cost per patient/year: base case.

Treatment Drug? Exacerbations Serious adverse events Total
LABA/LAMA
IND/GLY €293.61 €500.16 €76.51 €870.28
VUM €293.61 €500.16 €76.51 €870.28
FAC €293.61 €500.16 €76.51 €870.28
OTI €293.61 €500.16 €76.51 €870.28
LABA/ICS
SFC €314.53 €607.34 €117.96 €1,039.83
FBD €288.54 €607.34 €117.96 €1,013.85
VFL €240.95 €607.34 €117.96 €966.25
FBE €250.10 €607.34 €117.96 €975.40

LABA: long-acting 32-agonists; LAMA: long-acting muscarinic antagonists; IND/GLY: indacaterol/glycopyrronium; VUM: vilanterol/umeclidinium;
FAC: formoterol/aclidinium; OTI: olodaterol tiotropium; ICS: inhaled corticosteroids; SFC: salmeterol/fluticasone; FBD: formoterol/budesonide; VFL:
vilanterol/fluticasone; FBE: formoterol/beclomethasone; TIO: tiotropium.

2Compliance 40%.

Table 6. Budget impact: base case.?

Year | Year 2 Year 3 Cumulative

Current treatment pattern

IND/GLY €33,363,918 €54,674,802 €93,294,715 €181,333,434

Other treatments €535,174,763 €516,414,492 €476,320,610 €1,527,909,865

Total market €568,538,681 €571,089,294 €569,615,325 €1,709,243,299
Alternative treatment pattern

IND/GLY €54,044,858 €92,334,395 €123,735,731 €270,114,984

Other treatments €510,464,541 €471,417,653 €439,948,749 €1,421,830,943

Total market €564,509,398 €563,752,048 €563,684,480 €1,691,945,927

A Alternative versus Current —-€4,029,282 -€7,337,245 —€5,930,845 -€17,297,373

IND/GLY: indacaterol/glycopyrronium.
2Expenditure rounded to the first integer.

In terms of costs, SFC was associated with the highest
drug cost, followed by LABA/LAMA (including IND/
GLY), while VFL and FBE were least expensive. However,
the reduced SAE incidence with LABA/LAMA and the
lower number of exacerbations observed with this drug
class provided cost offsets so that when the costs of SAEs
and exacerbations were also considered, the total costs of
all LABA/ICS combinations were consistently higher than
those of LABA/LAMA (Table 5).

In the current treatment pattern, the total expenditure
was estimated at €568.5million in the first year and
€569.6 million in the third year (Table 6). During that time,
spending on IND/GLY increased from €33.4 to almost
€93.3million. In the alternative scenario with a higher
uptake of IND/GLY, spending on this combination
increased from €54.0 to €123.7million over the 3-year
time-horizon, but total expenditure decreased from
€564.5million in the first year to €563.7million in the
third year (Table 6).

To calculate the budget impact of increasing the uptake
of IND/GLY, we compared the current and alternative
treatment patterns over the 3-year time-horizon of the

model. Replacing SFC with IND/GLY provided savings of
almost €17.3million (of which €9.8million of severe
exacerbations and €10.9 million of total ones) over 3 years,
with total costs over the model time-horizon amounting to
€1.71billion with the current treatment pattern and
€1.69billion in the alternative treatment pattern (see Table
6 for details).

Sensitivity analyses

In the sensitivity analysis A, we modeled a switch from all
LABA/ICS combinations to IND/GLY, equal to 5% in the
first year and 8% in the second and third years (Table 7). In
this scenario, due to differences in uptake and a lower cost
of other LABA/ICS combinations compared with SFC, the
total expenditure was higher, while savings associated
with increasing IND/GLY usage were lower than in the
base case. Total savings over the whole time-horizon were
estimated at €13.9million; detailed results are reported in
Table 8.

In the second sensitivity analysis, we investigated two
variants (Table 8). In variant B, we assumed a compliance
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Table 7. Sensitivity analysis A: market shares and patients.2®

Molecule— Current treatment pattern

Alternative treatment pattern

drug

Year | Year 2

Year 3

Year | Year 2 Year 3

Patients (% market share)

LABA/LAMA
IND/GLY 38,337 (6.69%) 64,774 (11.18%)
VUM 16,514 (2.88%) 16,707 (2.88%)
FAC 2,359 (0.41%) 2,387 (0.41%)
OTI 1,769 (0.31%) 1,790 (0.31%)
LABA/ICS
SFC 237,636 (41.49%) 228,386 (39.41%)
FBD 44,958 (7.85%) 43,208 (7.46%)
VFL 109,184 (19.06%) 104,934 (18.11%)
FBE 122,029 (21.30%) 117,279 (20.24%)
Total

105,363 (18.00%)
16,881 (2.88%)
2,412 (0.41%)
1,809 (0.31%)

212,300 (36.26%)
40,165 (6.86%)
97,543 (16.66%)
109,019 (18.62%)
572,788 (100.00%) 579,464 (100.00%) 585,491 (100.00%) 572,788 (100.00%) 579,464 (100.00%) 585,491 (100.00%)

64,027 (11.18%)
16,514 (2.88%)
2,359 (0.41%)
1,769 (0.31%)

104,278 (18.00%)
16,707 (2.88%)
2,387 (0.41%)
1,790 (0.31%)

142,085 (24.27%)
16,881 (2.88%)
2,412 (0.41%)
1,809 (0.31%)

225,754 (39.41%)

42,710 (7.46%)
103,725 (18.11%)
115,928 (20.24%)

210,115 (36.26%)
39,751 (6.86%)
96,539 (16.66%)
107,897 (18.62%)

195,316 (33.36%)

36,952 (6.31%)
89,740 (15.33%)
100,297 (17.13%)

LABA: long-acting (32-agonists; LAMA: long-acting muscarinic antagonists; IND/GLY: indacaterol/glycopyrronium; VUM: vilanterol/umeclidinium;
FAC: formoterol/aclidinium; OTI: olodaterol tiotropium; ICS: inhaled corticosteroids; SFC: salmeterol/fluticasone; FBD: formoterol/budesonide; VFL:

vilanterol/fluticasone; FBE: formoterol/beclomethasone; TIO: tiotropium.

2Market shares rounded to the second decimal point.
®Number of patients rounded to the nearest integer.

rate of 20%. The yearly cost per patient treated was
€723.47 (of which €146.80 were drug cost) for the LABA/
LAMA group, €882.57 (drug costs: €157.27) for SFC,
€869.57 (drug costs: €144.27) for FBD, €845.78 (drug
costs: €120.47) for VFL, and €850.35 (drug costs: €125.05)
for FBE. The model estimated total savings of almost
€16.2million over 3 years (Table 8), €1.1 million less than
in the base case.

In variant C (Table 8), we assumed a compliance rate of
60%. The yearly cost per patient treated amounted to
€1,017.08 (drug costs: €440.41 were drug cost) for the
LABA/LAMA group, €1,197.10 (drug costs: €471.80) for
SFC, €1,158.12 (drug costs: €432.82) for FBD, €1,086.72
(drug costs: €361.42) for VFL, and €1,100.45 (drug costs:
€375.15) for FBE. This scenario resulted in total savings
of almost €18.4 million over 3 years, providing higher cost
savings than observed in the base case.

Discussion

Our study demonstrated that IND/GLY is a cost-saving
option for the Italian NHS. SFC proved to be the most
expensive therapy, being associated with the highest drug
and total costs. Treatment with IND/GLY over three years
was cost-saving compared with LABA/ICS thanks to
fewer exacerbations and SAEs (especially pneumonias)
being observed with this regimen. Compared with the
current treatment pattern, the alternative treatment pattern
provided total cost savings ranging between €16.2 and
€18.4million, with the costs of managing COPD
exacerbations being the main cost drivers.

Previous studies have shown that COPD has a very
relevant impact on healthcare resource consumption
and related expenditures, which tend to increase sharply

in the most severe cases.!>3637 In particular, avoiding
exacerbations is important both from the clinical and
economic point of view, since they are not only
associated with accelerated worsening of respiratory
function but also the main cause of hospital admissions
and resource consumption in Italy, accounting for 50%
of the total of direct costs.!®13:3¢ IND/GLY is more
effective than SFC in preventing COPD exacerbations
in patients who experienced them during the previous
year, as seen in the FLAME study.?> These data were
used in the present BIM to investigate how the reduced
risk of exacerbations with IND/GLY could translate
into economic benefits over other pharmacological
treatments.

The main limitation of the present analysis is the fact it did
not consider indirect costs. As COPD is a chronic disease, its
impact on work productivity is likely to be substantial so that
investigating indirect costs could be of interest for future
studies. Another limitation was the assumption that the
relative risk of exacerbations was the same for SFC and all
other LABA/ICS combinations investigated, as well as for
IND/GLY and the other LABA/LAMA combinations.
However, the main objective was to compare IND/GLY to
SFC, based on the direct clinical comparison reported in the
FLAME study.” Finally, we used data from randomized
clinical trials, which—due to a relatively narrow patient
population and diligent care adherent to the trial protocol—
may underestimate the number of adverse events and
exacerbations in comparison with routine clinical practice.
Consequently, our study shows lower average annual per-
patient cost than previously published similar reports.!%-1337
However, the clinical evidence reported in the FLAME study
can be considered robust, making it a valuable source of
clinical data for the model.
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Table 8. Sensitivity analyses: budget impact.?

Year | Year 2 Year 3 Cumulative
Sensitivity A: switch to IND/GLY from all LABA/ICS combinations
Current treatment pattern
IND/GLY €33,363,918 €56,371,180 €91,694,962 €181,430,059
Other treatments €535,174,763 €515,250,828 €480,429,985 €1,530,855,577
Total market €568,538,681 €571,622,008 €572,124,947 €1,712,285,636
Alternative treatment pattern
IND/GLY €55,721,691 €90,751,109 €123,653,458 €270,126,257
Other treatments €509,314,284 €475,484,729 €443,464,675 €1,428,263,689
Total market €565,035,975 €566,235,838 €567,118,133 €1,698,389,946
A Alternative versus Current —-€3,502,706 -€5,386,170 —-€5,006,814 —€13,895,690
Sensitivity B: compliance of 20%
Current treatment pattern
IND/GLY €27,735916 €45,451,968 €77,557,271 €150,745,155
Other treatments €459,872,370 €444,015,155 €410,044,466 €1,313,931,991
Total market €487,608,286 €489,467,123 €487,601,737 €1,464,677,146
Alternative treatment pattern
IND/GLY €44,928,286 €76,758,943 €102,863,336 €224,550,565
Other treatments €438,899,364 €405,823,715 €379,173,548 €1,223,896,627
Total market €483,827,650 €482,582,658 €482,036,884 €1,448,447,192
A Alternative versus Current —€3,780,636 —-€6,884,465 —-€5,564,853 -€16,229,953
Sensitivity C: compliance of 60%
Current treatment pattern
IND/GLY €38,991,919 €63,897,636 €109,032,159 €211,921,714
Other treatments €610,477,156 €588,813,829 €542,596,754 €1,741,887,739
Total market €649,469,075 €652,711,465 €651,628913 €1,953,809,453
Alternative treatment pattern
IND/GLY €63,161,429 €107,909,848 €144,608,126 €315,679,402
Other treatments €582,029,717 €537,011,591 €500,723,951 €1,619,765,259
Total market €645,191,146 €644,921,438 €645,332,077 €1,935,444,661
A Alternative versus Current —€4,277,929 —-€7,790,026 -€6,296,837 —-€18,364,792
IND/GLY: indacaterol/glycopyrronium.
2Expenditure rounded to the first integer.
Conclusion Funding

Treating patients with moderate-to-very severe COPD with
the dual bronchodilator combination of IND/GLY rather than
SFC (a LABA/ICS combination) exemplifies a fundamental
change in COPD treatment, moving away from the use of
ICS. In the present model, this shift in treatment approach
proved to be both clinically and economically favorable,
reducing the number of COPD exacerbations and SAEs, and
providing cost savings of almost €17.3million over 3 years.
Especially, the cost savings related only to severe
exacerbations were €9.8 and €10.9million considering the
total one over 3-year time-horizon.
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