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COPD symptom burden and comorbidities
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Symptom burden in COPD: Dysfunctional breathing
Abnormal breathing impacts symptom burden in COPD
The study looked at the association between dysfunctional breathing*
and airflow obstruction, hyperinflation, HRQoL and anxiety and depression
scores in patients with COPD (N=264)1

Anxiety &
Depression

COPD patients without asthma comorbidity completed a Nijmegen questionnaire,*
used to assess dysfunctional breathing.
Symptoms were assessed using CAT, MRC dyspnoea scale and HADS.
Lung function assessment included spirometry, total lung capacity and residual volume
• CAT and anxiety scores were independently associated with dysfunctional breathing

COPD
Symptoms
HRQoL

• Dysfunctional breathing was found to be independently associated with HRQoL
Abnormal breathing behaviours seem to impact symptom burden in COPD,
independent of lung function

Dysfunctional
breathing

COPD
Severity
(FEV1,
RV/TLC)

*16 questions, maximum score 64. Cut-off >23 indicates dysfunctional breathing.
CAT, COPD Assessment Tool; HADS, Hospital Anxiety and Depression Questionnaire; HRQoL, health-related quality of life; MoCA, Montreal Cognitive Assessment; MRC, Medical Research Council; RV/TLC, residual volume/total lung capacity ratio.
Lapperre T, et al. ERS 2020:PA124 (figure reproduced with permission from the author).
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Symptom burden in COPD: Disrupted sleep and sexual well-being
Disrupted sleep and sexual dysfunction have an impact on quality of life in patients with COPD1,2
Assessment of sleep and cognitive
impairment in COPD patients with and
without exacerbations (n=60 AE-COPD, n=49
stable COPD)1
Main outcome measures: assessment of
objective and subjective sleep (Pittsburgh Sleep
Quality Index), somnolence (Epworth Sleepiness
Scale) and cognitive status (Montreal Cognitive
Assessment [MoCA])

Impact of COPD on patients’ sexuality and sexual dissatisfaction (N=751)2
Disease and impact specific questionnaires were collected from participants of the BPCO
association along with demographic data. Typological analysis was used to split the population
into distinct homogeneous groups depending on their responses

• Overall, when assessing sexual activity: 40% had no sexual activity; out of the 60% with
sexual activity, 74% changed their rhythm, 64% their position and 64% frequency; two-thirds
were dissatisfied by their sexual function (fatigue, breathlessness, physical symptoms); 13%
used medication; and 43% used short-acting bronchodilator before sexual activity
− The more sexuality was affected, the greater the symptoms of anxiety and depression

• Significant differences (p<0.05) were found
between AE-COPD and stable COPD patients
in the MoCA subscales and the total sleep
quality score (9.16±5.03 vs. 7.06±3.69,
respectively)

• 90% of patients had not discussed sexual dysfunction
with HCPs

AE-COPD patients show worse sleep and
cognitive values than stable COPD patients

Sexual dysfunction is frequent among patients with COPD, affecting QoL, and is often
neglected

• Five behavioural profiles were isolated

BPCO, Bronchopneumopathie chronique obstructive.
1. Sanchez IT, et al. ERS 2020:PA2453; 2. Zysman M, et al. ERS 2020:PA2480.
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COPD and comorbidities: Myocardial ischaemia and asthma
Myocardial ischemia is quite common in COPD;
incidence increases as disease progresses1
This study examined the dependence of MI on COPD stage
(N=115)1
Patients included were divided into 3 groups based on GOLD stage:
Stage 1 (n=39), Stage 2 (n=36) and Stage 3 (n=40). Patients were
investigated clinically and paraclinically: spirometry,
electrocardiography, echocardiography, 24-hour Holter monitoring,
arterial blood gastrometry
• MI was detected in 32 patients
(27.8%). There was a higher
proportion of MI in patients with
Stage 3 disease vs. other
groups (40%; see Table)
• Most ischaemic changes were
detected in the region of the
anterior, lower and lateral wall
of the left ventricle myocardium
– 30.4%, 26% and 3–0.4% of
cases, respectively

Stage

Patients
with MI per
group (%)

Stage 1

20.5

Stage 2

22.2

bEOS levels were higher and a history of frequent exacerbations was more
common in patients with asthma or concomitant asthma than with COPD only2,3
The NOVELTY observational, longitudinal study included patients with asthma and/or
COPD (N=4982; n=4538 in bEOS analysis)2,3
In a cross-sectional analysis of baseline data from NOVELTY, associations between a single bEOS
measurements and other baseline characteristics were analysed2
• 19% of patients had bEOS ≥300 cells/μL (14% of those with COPD and 23% of those with asthma)2
• bEOS levels were numerically higher in patients with asthma vs. those with COPD2
• Increased levels of eosinophils were associated with poorer health status, more symptoms, more
frequent disease worsening and exacerbations, greater airway obstruction and FEV1 reversibility2
Another analysis of the NOVELTY study described the distribution of exacerbations and characterised
patients with a physician-assigned diagnosis of COPD, with or without asthma, stratified by exacerbation
frequency3
• Overall, 65.4% of patients had not experienced an exacerbation in the previous 12 months
− Of those with concomitant asthma (n=1305), this was a smaller proportion (56.6%)
− In COPD-only patients (n=3677), a higher proportion had not experienced an exacerbation (68.5%)

Stage 3

40.0

• Patients with concomitant asthma or greater airflow limitation had a higher burden of exacerbations3
Frequent exacerbations were more common among COPD patients with concomitant asthma; patients
with a history of exacerbations had a higher disease burden than those without

• The painless form of ischaemia was observed more often than the
painful form: ratio of 1.5/1 respectively

COPD patients with bEOS levels ≥300 cells/μL and those who had experienced an exacerbation in
the previous 12 months were a minority of the overall COPD patient population in NOVELTY2,3

bEOS, blood eosinophil count; MI, myocardial ischemia.
1. Calancea V, et al. ERS 2020.PA1014; 2. Müllerová H, et al. ERS 2020:PA2990; 3. Müllerová H, et al. ERS 2020:PA2474.

© Boehringer Ingelheim International GmbH 2020. This presentation and its contents are property of Boehringer
Ingelheim (third party sources are indicated) and are, inter alia, protected by copyright law. Complete or partial passing
on to third parties as well as copying, reproduction, publication or any other use by third parties is not permitted.

7

Pseudomonas aeruginosa in COPD
Pseudomonas aeruginosa can cause persistent clonal colonisation by genetic adaptation in the airways of patients with COPD;
overuse of antibiotics may be reduced by using a scoring system to identify patients with COPD at risk of P. aeruginosa infection
P. aeruginosa clones sampled longitudinally from sputum
cultures of patients with COPD (enrolled in the Target-ABC
RCT) underwent whole-genome sequencing analysis
• 153 P. aeruginosa clones sequenced from 83 P. aeruginosa-positive
sputum samples from 23 patients during 365 days of follow-up
• Recurrent P. aeruginosa was seen in 83% of patients (see Figure)
− Recurrence by persistence of the same clonal lineage in 57%
Clone
DK179
DK43
DK185
DK194
DK77
DK125
DK127
DK186
DK190
DK209
DK199
DK211

Patient 1
2
3
4*
5
6
7
8
9
10
11
12 *
13
14
15
16
17
18 *
19
20 *
21 *
22
23*

1

14

30

60

90

365

DK182
DK26
DK192
DK195
DK196
DK19
DK152
DK189
DK60
DK29
DK210
DK117

P. aeruginosa- negative
sputum sample
No sputum production
during study visit
P. aeruginosa-positive
sputum sample, but no
material secured for further
sample
Dead
* P. aeruginosa-naive patient
prior to study enrolment

• Gene mutation associated with clinical phenotypes (antibiotic
resistance and respiratory infections) identified in persistent lineages
P. aeruginosa can cause persistent clonal colonisation by genetic
adaptation in the airways of patients with COPD

Analysis of patients with P. aeruginosa communityacquired pneumonia (PA-CAP; n=45) from a study of
COPD patients hospitalised with CAP (N=689; 7% of
overall population had PA-CAP)
Aim: to develop a novel P. aeruginosa risk-factor-based scoring
system to guide selection of anti-pseudomonas antibiotics in
hospitalised COPD patients with CAP
• A risk score was developed using variables independently
associated with PA-CAP (prior
P. aeruginosa, hospitalisation in the last 12 months and
bronchiectasis)
• Empiric anti-pseudomonal antibiotic use was stratified
according to PAS-COPD: overuse occurred in 54% of the
patients
• Using PAS-COPD to guide treatment decision (i.e. not using
broad-spectrum antibiotics in
patients with a score of 0 or 1) could reduce overuse of
anti-pseudomonas antibiotics to 6%

The risk-factor-based scoring system (PAS-COPD)
may help guide appropriate use of anti-pseudomonas
antibiotics in COPD patients hospitalised with CAP

PA-CAP, Pseudomonas aeruginosa-community-acquired pneumonia; PAS-COPD, Pseudomonas aeruginosa Score COPD
1. Eklöf J. ERS 2020:4932 (oral and poster; figure reproduced with permission from the author); 2. Pascual Guardia S, et al. ERS 2020:1788.
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COPD symptom burden and comorbidities
Expert commentary
• Many different factors impact symptom burden in COPD, including dysfunctional breathing and disrupted
sleep; it is important to consider these extrapulmonary factors when assessing patients with COPD and
consider addressing them directly
• Sexual dysfunction is common in patients with COPD and affects QoL, but is often not discussed; HCPs
should initiate discussions on sexual issues and have resources on hand to help
• A large proportion of patients with COPD have comorbidities which can present in an atypical manner (e.g.
silent MIs), associated with worse outcomes

− Early detection and treatment of comorbidities is important to help optimise treatment for patients with
COPD
• Pseudomonas aeruginosa is an increasing problem in COPD. Broad spectrum anti-pseudomonas antibiotic
treatment should be limited to COPD patients with high risk of P. aeruginosa infection
− Validation of the PAS-COPD and roll-out to HCPs may help guide antibiotic prescribing while reducing the
risk of antibiotic resistance development
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COPD diagnosis and prognosis
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Assessing the association between COPD awareness and clinical outcomes
COPD awareness is related to an altered perception of the disease and different clinical outcomes

Disease awareness in COPD: Results from the SAT study (N=367)
Disease awareness as measured using DACQ, across CAT
subgroups at 12 months (p=0.0022)

Suboptimal awareness, defined by a DACQ* score of <80, was:

• associated with more frequent exacerbations during the previous year
vs. those with an optimal level of awareness (p=0.0009)
• associated with a shorter median duration of COPD (median 1.4
years shorter) than those with optimal awareness, and lower
treatment satisfaction for the effectiveness and convenience factors
and for the global score
• significantly more prevalent in patients with CAT ≥10 than in the group
of patients with CAT <10 (p=0.0022), at 12-month follow-up

DACQ total score at 12 months

100%

• observed in 4 in 5 patients at baseline

90%

16%

89%

84%

80%
70%
60%
50%
40%

73%

30%
20%
10%
0%
Total (N=264)
CAT ≥10 (n=190)
CAT score at 12 months
DACQ total score <80%
DACQ total score ≥80%

CAT <10 (n=74)

During the 12-month observation period, a significant association
was found between the level of awareness and illness perception
and treatment satisfaction was found

11%
27%

*Assessed using DACQ scores, where optimal level of awareness is defined as DACQ scores ≥80, while suboptimal level of awareness is defined as DACQ scores <80.
CAT, COPD Assessment Tool; DACQ, Disease Awareness in COPD Questionnaire; SAT, SATisfaction and Adherence to COPD Treatment.
Baiardini I, et al. ERS 2020:PA635 (figure reproduced with permission from the author).
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Inaccurate perceptions and misdiagnosis of COPD disease
Barriers to accurate disease perception and diagnosis of COPD need to be considered

Unknown
Miscommunication from secondary care
Diagnosed without spirometry
Computer coding error
Misinterpreted clinical history
Poor quality spirometry
Misinterpreted spirometry

20
15
10
5

Lung
Cancer

Restrictive
spirometry –
unknown cause

Heart
Failure

Pulmonary
Fibrosis

0

Obesity related
breathlessness

Integrated COPD care is likely to play
an important role in COPD
management. In order to prevent
COPD misdiagnosis, we will need to
understand the barriers to accurate
diagnosis in primary care

25

Bronchiectasis

• Health status tended to be overestimated in milder
COPD (lower SGRQ-C, higher FEV1 and fewer
exacerbations) and underestimated in more
severe COPD (more severe airflow obstruction
and frequent exacerbations)

• Data from the specialist-led
care cohort of patients indicate
that asthma was the most common
condition to be misdiagnosed as
COPD, with the cause of misdiagnosis
being misinterpretation of spirometry
results at the time of COPD diagnosis

Normal and
asymptomatic

• 48.7% of study participants, patients and
physicians, disagreed on the global health status,
with estimation better by the physician than the
patient in 29.7% and worse in 19%

18 GP sites with similar patient demographics and secondary care access were selected and then
randomised. Specialist-led care: patient annual COPD review being provided by a COPD specialist
in primary care. Standard care: patients receiving GP-led annual COPD reviews, with GPs having
access to specialist COPD advice through virtual clinics

Asthma

In a national cross-sectional study treating
physicians and patients were asked to provide a
separate and independent estimate of the patient’s
global health status (excellent, good, fair, poor, very
poor). The two estimates were then compared and
defined as underrating or overrating of global health
status

Tackling COPD misdiagnosis in primary care through integrated care2

Number of patients

Discordant perception of global health between
COPD outpatients and their physicians – realworld data from the CLARA project (N=850)1

SGRQ-C, St. George’s Respiratory Questionnaire for COPD patients.
1. Horner A, et al. ERS 2020:PA2599; 2. Patel K, et al. ERS 2020:PA3261 (figure reproduced with permission from the author).

© Boehringer Ingelheim International GmbH 2020. This presentation and its contents are property of Boehringer
Ingelheim (third party sources are indicated) and are, inter alia, protected by copyright law. Complete or partial passing
on to third parties as well as copying, reproduction, publication or any other use by third parties is not permitted.

12

Patient characteristics affecting prognosis and guiding medication choice
Varied factors may affect prognosis and guide treatment choice in COPD
Patient characteristics that guide medication advice for COPD
patients in a primary care electronic service (N=2051)1

Rates of lung function decline differs between COPD phenotypes
(N=373)1

This study looked at the patient characteristics that guide medication advice, using
decision tree modelling. Data were taken from a Dutch asthma/COPD service
where pulmonologists support GPs (55.8% of patients were male, mean age
65.41±10.53 years)
Final
Primary care
decision
• 33% of patients were advised
patients with COPD
tree
to use ICS-containing treatments
Uses
Uses no
medication
medication
in specific situations as a follow-up
82.0%
treatment
Other treatment
• Bronchodilators were advised for
Age start complaints
Age start complaints
<47 years
≥47 years
treatment-naive patients
• Current medication use was the
57.4% ICS containing
treatment
main predictor to differentiate
Exacerbations
Exacerbation
between ICS-containing treatments
<1
≥1
and others
63.9%
Other treatment
• The decision tree correctly predicted
72% of treatment advice
FEV <73%pred
FEV ≥73%pred
• Treatment advice was partially in
Note: Only the medication
61.7% ICS
60.7%
advices with the highest
containing
line with international guidelines
Other treatment
percentage are shown
treatment

This study assessed rate of FEV1 decline among patients with COPD who attended
two tertiary hospitals in Spain. Phenotypes were identified in the Spanish National
COPD guideline: (1) non-frequent exacerbator, (2) frequent exacerbator with chronic
bronchitis, (3) emphysema-predominant frequent exacerbator and (4) asthma-COPD
overlap

This study highlights the factors which influence treatment choice in COPD.
International guidelines are not being strictly followed

These results highlight the importance of identifying phenotypes in patients
with COPD, in order to predict prognosis and provide appropriate treatment

1

p<0.05

Loss of lung function differed
between COPD phenotypes

•

Patients with asthma-COPD
overlap showed improvements
in lung function over the
3-year follow up

•

Emphysema-predominant
frequent exacerbators showed
the fastest disease progression

60

p<0.05

40

Mean FEV1 decline,
mL/year

•

1

20

0

-20

-40

-60

-80

Non
AsthmaFrequent
exacerbator COPD overlap Exacerbator
with CB

Frequent
Exacerbator
with E

COPD phenotype

Bars represent mean FEV1 decline with 95% CI.
CB, chronic bronchitis; CI, confidence interval; E, emphysema.
1. Baron AJ, et al. ERS 2020:PA2421 (figure reproduced with permission from the author); 2. Navarrete BA, et al. ERS 2020:PA2441 (figure reproduced with permission from the author).
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Compliance and prescribing patterns of pharmacotherapy with guidelines
Despite guideline recommendations, ICS may be overused and LAMA/LABA underused4
The potential impact of the introduction of blood eosinophil
measurement on current prescribing in COPD was assessed (N=100)1

• The use of the Tashkin algorithm
is likely to have a similar effect
although 56% of patients would
be categorised into two further
groups (Tashkin A&B*) where
the use of ICS remains uncertain

100
90
80
70
60
50
40
30
20
10
0

Current practice
Current guidelines
Lipworth

• Follow-up visits took place annually for up to 7 years

• GOLD non-compliant therapy was due to: overtreatment with ICS (40.7% of
patients), LABD (9.8%), ICS and LABD (1.5%); undertreatment with ICS, BD or
ICS and long-acting BD (17.1%, 16.7% and 1.5%, respectively)
• Step-ups were adequately implemented in 16.7% of patients, step-downs in 14.0%
Distribution of prescribed medication and accordance with guidelines by risk
category: distribution of prescribed medicine

Tashkin

D

Risk Group

applying the Lipworth algorithm
would significantly reduce use of
ICS (67 vs. 40 patients, p<0.001)

Number of patients

Retrospective study of patients who attended a specialist COPD clinic between
August-October 2018. Electronic records were assessed and the
Lipworth2 and Tashkin3 algorithms* were tested.
Elevated EOS levels were
defined as any previous >0.3x109/L
Inhaled therapy based
on
different algorithms
• Compared to current practice,

Longitudinal evaluation of the implementation of the pharmacotherapy
recommendations for COPD based on GOLD guidelines in a Swiss
cohort of patients with mild-to-very severe COPD (N=305)4‡

C
B
A

The implementation of EOS
count into prescribing guidelines
may reduce ICS use

0%

10%

20%

30%

40%

50%

60%

70%

80%

% of visits in the respective risk-group

Treatment

90%

100%

SABA
LAMA
LAMA+ICS
LABA
LABA+ICS
LAMA+LABA
LAMA+LABA+ICS
LAMA+ICS+ROFL
LAMA+LABA+ROFL
LAMA+LABA+ICS+ROFL
LABA+ICS+THEO
LAMA+LABA+THEO
LAMA+LABA+ICS+THEO

Compliance with COPD pharmacotherapy guidelines is only partial, and
predominately related to ICS overtreatment. Improved implementation of
guidelines in clinical practice is required

*Proposed algorithms that these take into consideration blood EOS and exacerbation risk (Lipworth),2 and blood EOS and pneumonia history (Tashkin A: low eosinophils, no history of pneumonia, ICS uncertain, Tashkin B; high eosinophils, history of
pneumonia, ICS uncertain),3 when considering ICS use; †LAMA or LABA or ICS/LABA; ‡Data from pulmonary outpatient clinics in Switzerland.
BD, bronchodilator; LABD, long-acting bronchodilator.
1. Flint L and Dimov D. ERS 2020:PA3251 (figure reproduced with permission from the author); 2. Lipworth B, et al. Lancet Respir Med 2017;5:679-681; 3. Tashkin DP, et al. Int J Chron Obstruct Pulmon Dis 2018;13:335-349; 4. Bradicich M, et al.
ERS 2020:PA646 (figure reproduced with permission from the author).
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Stability of blood eosinophil (EOS) levels in patients with COPD
Blood EOS counts may be a valuable biomarker to guide treatment decisions in COPD management; however, isolated
assessment of EOS count may not be enough to guide decisions
Stability of sputum and blood EOS levels
in COPD were assessed in a cohort of
highly symptomatic COPD patients over
6 months (N=70)1
Sputum and blood differential cell counts (DCC)
were obtained at baseline (n=63 and 70
respectively) and 6 months (n=50 and 56
respectively)

Stability of eosinophil counts over time in COPD patients with frequent or
severe exacerbation history (GOLD groups C and D) and one hospital
admission was assessed (N=180)2
Patients were divided into 3 groups; those remaining with stable EOS numbers <100,
>100 and >300 cells/µL, where patients had at least 3 peripheral blood EOS counts in
the previous 18 months
• 28% (n=27) changed from ≤100 to >100 eosinophils/µL and 38% of patients (n=56)
crossed from <300 to ≥300 eosinophils/µL over time

• Repeated sputum EOS counts showed a
correlation between baseline and 6 months
(rho=0.61, p<0.01), with an ICC=0.77* and
0.55†. Blood EOS levels showed excellent
correlation between visits (rho=0.73, p<0.01),
with ICC=0.84

Characteristics of patients with frequent or severe exacerbation history

• Blood EOS levels were correlated with
sputum EOS % at baseline (rho=0.40, p<0.01)
and 6 months (rho=0.33, p=0.02)

Intraclass correlation
coefficient (95% Cl)

Blood and sputum eosinophils showed
repeatability over 6 months, with a moderate
correlation between the two measurements

Mean eosinophil count

TOTAL (N=180)

Hospital
admission
n=130

Controls
n=50

p-value

267.31
(150.53)

284.49
(156.8)

222.67
(123.39)

0.006

0.755
(0.684, 0.813)

0.726
(0.630, 0.800)

0.845
(0.746, 0.909)

Stability

Stable <100 cells/µL

12 (9.23%)

9 (18%)

0.167

Stable >100 cells/µL

81 (62.30%)

22 (44%)

0.026

Stable >300 cells/µL

36 (27.69%)

10 (20%)

0.35

These results indicate that measuring eosinophil count in an isolated
assessment may be insufficient to guide COPD management and the use of ICS;
repeated measurements may be required

Data normalised for intraclass correlation analysis via *Log (x) or †Log(x+1) transformation to account for zero values. ICC, intraclass correlation coefficient.
1. Beech A, et al. ERS 2020:PA3250; 2. Llorente EG, et al. ERS 2020:PA3249.

© Boehringer Ingelheim International GmbH 2020. This presentation and its contents are property of Boehringer
Ingelheim (third party sources are indicated) and are, inter alia, protected by copyright law. Complete or partial passing
on to third parties as well as copying, reproduction, publication or any other use by third parties is not permitted.

Evaluating re-hospitalisation and future exacerbation risk in COPD
The data highlight the need for improved management and treatment of patients with COPD to prevent subsequent
exacerbations and re-hospitalisation

COPD-related
death

All –cause
death

HERA study: Evaluating re-hospitalisation, treatment, comorbidities and mortality in patients
with COPD who were hospitalised for the first time due to a COPD exacerbation (N=51,247)1
• 35% of patients did not collect ICS, LAMA or LABA treatment prior to hospitalization; 38% continued
without treatment after being discharged
• Among the 39,181 patients followed
Risk of all-cause death and COPD-related death by
for ≥12 months, 24% were
history of severe exacerbations during 1-year follow-up
re-hospitalised due to a second
No. of patients/no.
severe exacerbation
Re-hospitalisations
HR
95% CI
of deaths
• 23% of patients died during the first
0
29,805/14,057
1.00
–
year following hospitalisation
1
5342/3183
1.42
1.36,1.47
• Both all-cause and COPD-related
2
2084/1366
1.79
1.69,1.89
t
≥3
1950/1438
2.35
2.22,2.48
mortality risk increased with every
0
29,805/4133
1.00
–
subsequent re-hospitalisation
1
5342/1356
1.98
1.87,2.11
(see Table)
2
2084/639
2.73
2.73,2.97
• Comorbidities, including ischaemic
≥3
1950/761
3.94
3.64,4.26
heart disease, heart failure and
pneumonia were more common
amongst patients who were re-hospitalised than those who were not
Following hospitalisation for a first severe COPD exacerbation, many patients did not collect
treatment recommended by current guidelines; closer follow-up may help improve treatment
adherence, preventing re-hospitalisation and death

Investigating the risk of future exacerbations by
exacerbation history in COPD patients from
Germany (n=270,723) and Sweden (n=27,178)2
Real-world study from German health
insurance claims data and Swedish
medical records data
• More than a third of patients without baseline
exacerbation, and more than half with a moderate
baseline exacerbation, had ≥1 exacerbation
during the following 3 years

t

• A higher severity and number of baseline
exacerbations were associated with a relatively
greater number of exacerbations during follow-up
and relatively less time to next exacerbation
during follow-up
The data highlight a need for improved
management and treatment of COPD patients to
prevent subsequent exacerbations

AUC0–12, area under the curve 0–12 hours; BDP/FF/G, beclomethasone diproprionate/formoterol fumarate/glycopyrronium bromide; DPI, dry-powder inhaler; FEV1, forced expiratory volume in 1 s; pMDI, pressurised metered-dose inhaler.
1. Janson C, et al. ERS 2020:PA2427; 2. Vogelmeier CF, et al. ERS 2020:PA4189.
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COPD diagnosis and prognosis
Expert commentary
•

HCPs and patients differ in their understanding of symptom burden, which can lead to an underestimate of disease impact;
this may, in turn, lead to late presentation and treatment
− Accurate diagnosis of COPD is difficult in primary care; improving spirometry interpretation will likely reduce COPD
misdiagnosis significantly

•

Currently, treatment guidelines are often not followed in clinical practice; ICS seems overprescribed and LAMA/LABA
underprescribed
− Knowledge of the factors influencing treatment decisions, as well as consideration of EOS and other emerging
prognostic factors, may help further shape recommendations and guide treatment, reducing inappropriate ICS use
− Blood eosinophils are increasingly being used as a biomarker to guide treatment decisions in COPD, but it must be
remembered that EOS can fluctuate over time and is a continuous variable
− EOS cut-off points should be used alongside an individualised assessment of each patients risk of exacerabation

© Boehringer Ingelheim International GmbH 2020. This presentation and its contents are property of Boehringer
Ingelheim (third party sources are indicated) and are, inter alia, protected by copyright law. Complete or partial passing
on to third parties as well as copying, reproduction, publication or any other use by third parties is not permitted.

17

Inhalation matters in COPD
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Real-life patient perceptions of the re-usable Respimat® Soft Mist™ inhaler
Real-world evidence shows high patient satisfaction with and preference for re-usable Respimat SMI,1
which has been developed to support global environmental initiatives2
Respimat SMI has recently been improved, with a re-usable device replacing the previous disposable versions in some countries. Performance,
convenience and ease of handling of re-usable Respimat SMI were assessed, as well as satisfaction and preference, in patients with COPD (N=255)
Study design1
Multicentre, open-label, prospective, real-world, noninterventional study (N=255)

Prior inhaler experience

4–6-week study

Enrolment
(baseline/study entry)

Follow-up assessment
(study end)

Before study entry

Study duration

Re-usable

Re-usable
(Re-usable cohort)

Disposable

Re-usable
(Switching cohort)

Other inhaler
(non-Respimat)

Re-usable
(Naïve cohort)

Overall ease of handling of re-usable Respimat SMI
100%

Proportion of respondents (%)

PASAPQ and Ease of Handling
questionnaires

Results1
• 88.6% of patients were ‘satisfied’ or ‘very satisfied’ with re-usable SMI; overall score for willingness to continue
using the device was 87.8/100

80%
41.5%
41.5%

36.2%
36.2%

40.0%
40.0%

39.8%
39.8%

4,4%

7 = Very satisfied
6 = Satisfied

60%

Device preference for patients
in Switching cohort

11,8%

5 = Somewhat satisfied
4 = Neither satisfied nor dissatisfied

40%
53.1%
53.1%

50.7%
50.7%

49.1%
49.1%

51.6%
51.6%

3 = Somewhat dissatisfied
2 = Dissatisfied
1 = Very dissatisfied

20%

83,8%

Re-usable inhaler
(n=57)
Disposable inhaler
(n=8)
No preference (n=3)

0%
Re-useable
(n=130)

Switching
(n=69)

Naïve
(n=55)

Overall
(N=254)

• >91% of respondents were ‘satisfied’ or ‘very
• Of 68 switching patients who responded,
satisfied’ with the overall ease of handling of the
83.8% preferred re-usable to disposable
re-usable Respimat SMI
Respimat SMI
The results provide real-world evidence for HCPs to start patients on the re-usable Respimat SMI,
irrespective of a patient’s prior experience with this inhaler1

Note: Respimat SMI re-usable is not yet available in all countries.
PASAPQ, Patient Satisfaction and Preference Questionnaire.
1. Dreher M, et al. ERS 2020:PA2980 (figures reproduced with permission from the author); 2. Wachtel H, et al. Pulm Ther 2017;3:19–30.
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Personalised device choice: Inhaler discordance and breathing optimisation
Results from these two studies highlight the importance of personalising inhaler choice
and considering the ability of each patient to inhale1,2
Prevalence and clinical predictors of inhaler discordance in COPD
based on patient PIFR (N=180)1
• ‘Discordant’ was defined as suboptimal PIFR (measured by In-Check
Dial®; various cut-off values used) at any resistance

Simulated effect of inhalation parameters on deposition of dry
powder aerosols in COPD patients (N=47)2
• Deposition was both drug- and device-specific
• Correlation of lung doses with breathing parameters through devices varied
between drugs and devices:

• 44.4% discordance in COPD patients overall at hospital discharge
• Discordance was higher in females than males (55% in females)
• CAT score was significantly higher and lung function significantly lower
(spirometry measured) in discordant vs. concordant cohort (p<0.05)
• PIFR measured by peak flow meter correlated with In-Check® Dial PIFRs
(p<0.001)
PIFR discordance is common among COPD patients (mainly female) at
hospital discharge. Peak flow meter PIFR was the main predictor of
discordance - measurement of PIFR by peak flow meter is
recommended to personalise COPD patient inhaler therapy1

Correlation coefficients and significance (at p=0.05) between computed lung doses and
parameters (significant = green; not significant = grey)
Mean flow

Breath-hold time

Inhaled volume

PIF

Symbicort® Turbuhaler®

0.95

0.16

0.73

0.88

Onbrez® Breezhaler®

0.10

0.56

0.21

0.10

Seebri® Breezhaler®

0.66

0.55

0.75

0.60

Bretaris® Genuair®

0.82

0.45

0.76

0.81

• Correlation with flow rate was strongest for Symbicort ® Turbuhaler®
Note: this is a mathematical simulation and not validated in patients

1. Harb H, et al. ERS 2020:PA1020; 2. Farkas Á, et al. ERS 2020:PA629 (table reproduced with permission from the author).
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Inhaler technique: Developing evidence-based guidelines and evaluating
patients who need a change in inhaler
It is important to assess suitability of inhalers and inhaler technique in patients with COPD,1,2
as recommended by GOLD3
How to do a qualified inhalation check to aid device selection in
patients with COPD (N=571 consecutive patients)1

Evaluating patients with COPD who may benefit from a change in
inhaler (N=571 consecutive patients)2

ERNs from six specialised pulmonology departments in Denmark received training
and reached consensus regarding correct use of aids to evaluate inhalation
technique. Aids used were: In-Check® Dial, Turbohaler test-flute Vitalograph® (TF),
Vitalograph AIM® (AIM), relevant placebo inhaler.
• Using In-Check Dial, 86% patients had a value >45 L/min and 14% <45 L/min

Following on from the previous steps (left hand panel), ERNs evaluated the need
for change of inhaler in patients with COPD. Inhalers included DPI, SMI, pMDI and
combination (pMDI + SMI)

• 67% assessed with TF and 52% assessed with AIM had sufficient inspiratory
flow and duration for DPI

• 27% of patients in total required a change in device (4–43% across sites)
• 10% of patients had to be corrected in inhaler technique
• Only 1% of patients were reluctant to change inhaler

• Overall consistency in measurements between the three aids was 54%

• 6% needed a change but this was not done (reasons not given)

• Using the relevant placebo inhaler, the proportions of patients who were ‘not OK’,
using the relevant devices were:

• Significant errors were observed in 25% of patients
• Inhalation device before/after evaluating for change:

− DPI

25% (85 of 335)

− DPI

68% → 49%

− pMDI

50% (21 of 42)

− SMI

44% → 49%

− SMI

18% (42 of 227)

− pMDI

12% → 24%

Using only one kind of inhalation aid when testing inhalation technique is not
enough; authors recommend using both inspiratory flow/capacity and
relevant placebo inhaler before deciding on the most appropriate inhaler for
the patient

Even in specialised COPD outpatient clinics, 27% of patients had a need for
change in device, mainly those who were newly referred

ERN, experienced registered nurse
1. Jørgensen L, et al. ERS 2020:PA630; 2. King KL, et al. ERS 2020:PA636; 3. GOLD report 2020. Available at:https://goldcopd.org/wp-content/uploads/2019/11/GOLD-2020-REPORT-ver1.0wms.pdf (last accessed September 2020).
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Improving inhaler technique: Adherence, errors and exacerbations
Improved adherence to COPD treatment can improve exacerbation burden;1
inhaler technique can be improved for many devices with targeted education2
Does improving adherence via improved inhaler technique
reduce COPD exacerbations?1

Adherence to treatment
level, %

Patients with severe-to-very-severe COPD (N=156) were trained to
use their inhaler correctly and had to demonstrate correct technique.
The importance of adherence to the treatment regimen was discussed
with the patients.
Adherence level
• During 1 year
80
adherence to
70
44.41 ± 1.07
75.21 ± 0.78
COPD treatment
60
50
increased by 31%
40
(see Figure; p<0.001)
30
20
10
0

Targeted education is changing inhalation technique2
Inhaler technique was measured annually using the Five Steps Assessment and personalised
training subsequently carried out in a COPD cohort (N=546)
• Overall error rate declined progressively during 4 years of follow-up
• Error rate reduced for the majority of inhalers during the 4 years:
Error rate of specific inhalers during regular assessment
B – at baseline

pMDI (n=455)

36,5

AEROLIZER (n=293)

V2
V3
V4
Visits to clinic

V5

• Exacerbation parameters decreased during the study:
COPD exacerbation: –58%
Severe COPD exacerbations: –56%
Duration of exacerbations, days: –57%
Hospitalisations due to exacerbations: –62%
Although the final level of adherence to treatment did not exceed
80%, parameters that characterise COPD exacerbations burden
decreased by >50% with inhaler training and increased adherence

42,2

RESPIMAT (n=73)

56,0

AEROLIZER (n=48)

52,1

HANDIHALER (n=46)

62,5
81,0

ELLIPTA (n=9)

44,4

EASI - BREATHE
(n=2)

14,3 4,8
33,3

50,0
0%

20%

40%

60%

80%

Error(s)

NA

17,4

87,0

13,0

97,8

2,2

TURBUHALER (n=5)

100,0

GENUAIR (n=8)

100,0
77,8

22,2

EASI - BREATHE
(n=0)

50,0

No error

10,4

82,6

ELLIPTA (n=9)

22,2

12,7

89,6

RESPIMAT (n=45)

45,2

37,5

GENUAIR (n=21)

85,5

DISKUS (n=23)

56,9

53,4

TURBUHALER (n=40)

pMDI (n=110)

63,3

46,3

DISKUS (n=116)

% patients

N=120

44,0

HANDIHALER (n=240)

V1

4 – after four years
% patients

N=546

100%

0%

20%

40%
No error

60%

80%

Error(s)

NA

100%

Results show the positive effect of regular assessment and targeted training on correct
inhalation technique in a real-life population of patients with COPD. Systemic monitoring
using the Five Steps Assessment is being validated for use in routine clinical practice

1.Sidorov A, et al. ERS 2020:PA633 (figure reproduced with permission from the author); 2. Koblizek V, et al. ERS 2020:PA642 (figures reproduced with permission from the author).
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Inhalation matters in COPD:
Expert commentary
• Innovations in inhaler design can help improve adherence and patient satisfaction
• Personalising inhaler device choice for each patient is important to optimise adherence and outcomes
• Selection of inhalers should consider the ability of patients to inhale, using device-specific inspiratory flow
measurement and relevant placebo inhalers, to ensure the patients can successfully use the inhaler

• Improved adherence to COPD treatment can improve exacerbation burden
• Despite patients’ willingness to change their inhaler, a proportion who may benefit from a change are not
switching; this highlights the need for HCPs to initiate discussions with their patients about the
appropriateness of their current inhaler
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COPD treatment: Bronchodilation
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Healthcare resource utilisation and associated costs with dual long-acting
bronchodilator therapies
The real-world outcomes and associated costs of TIO/OLO compared to other LAMA/LABA FDCs,
including UMEC/VI, may help decision-making for clinical practice
Retrospective, non-interventional study examining differences in COPD-related HRU and costs associated with treatment initiation with TIO/OLO (n=4175)
vs. other LAMA/LABA FDCs (n=8350; UMEC/VI n=8230), using Optum Research Database claims data1,2
Treatment difference and p value
TIO/OLO vs.
Other
LAMA/LABA1

TIO/OLO vs.
UMEC/VI2

Annualised ER visits (COPD-related)

–0.10 (p=0.005)

–0.08 (p=0.026)

Annualised ER visits (all-cause)

–0.29 (p=0.001)

–0.20 (p=0.001)

Pharmacy fills per patient (COPDrelated)

–0.41 (p=0.016)

–0.40 (p=0.022)

Pharmacy fills per patient (all-cause)

–2.01 (p=0.028)

–1.74 (p=0.055)

Outpatient visits (COPD-related)

–0.37 (p=0.164)

–0.39 (0.135)

Outpatient visits (all-cause)

–1.04 (p=0.051)

–1.20 (0.031)

• Patients treated with TIO/OLO had similar outcomes in the
remaining HRU and cost outcomes vs. those treated with
other LAMA/LABAs1,2

• COPD-related costs: Significantly lower
per-patient annualised costs for ER
services (p=0.003) and pharmacy costs
(p<0.01) with TIO/OLO vs. other
LAMA/LABA,1 and vs. UMEC/VI
(p=0.027 and p<0.001, respectively)2
• All-cause costs (see Figure):
Significantly lower per-patient
annualised costs for ER services
(p<0.001) with TIO/OLO vs. other
LAMA/LABA,1 and vs. UMEC/VI
(p<0.001).2 Significantly lower outpatient
visits costs (p=0.050) vs. UMEC/VI2

All-cause follow-up annualised population
average costs1
$25.000

Annualised Per-Patient Mean Costs
(2018 US Dollars)

Selected treatment differences of
health care utilisation counts

Total:
$23,465

Total:
$24,030
Pharmacy

$20.000

$8.958

$8.710

Other medical
Outpatient visits

$15.000

$10.000

$969

$1.014

$3.335

$3.630

$2.568
$755*

$2.482
$971

$6.880

$7.223

TIO+OLO

Other
LAMA+LABA

ER visits
Inpatient stays
*p≤0.001

$5.000

TIO/OLO treatment was associated with lower COPD-related ER costs and pharmacy costs and
lower all-cause ER costs vs. other LAMA/LABA FDCs analysed, including UMEC/VI1,2

Office visits

$0

ER, emergency room; FDC, fixed-dose combination; HRU, healthcare resource utilisation; TIO/OLO, tiotropium+olodaterol; UMEC/VI, umeclidinium+vilanterol.
1. Palli S, et al. ERS 2020:PA2469 (figure reproduced with permission from the author); 2. Palli S, et al. ERS 2020:PA2981.
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Dual bronchodilation: Clinical control, overnight hyperinflation and
respiratory mechanics in patients with moderate-to-severe COPD
Patients on 6 weeks’ treatment with TIO/OLO demonstrate improvements in clinical control;1 evening dosing of a
twice-daily dual bronchodilator therapy improves overnight hyperinflation, IND and respiratory mechanics2,3
Real-world evidence investigating the impact of TIO/OLO on clinical
control (measured with CCQ) (N=4819)1
Patients had mostly moderate-to-severe COPD and most were classified as GOLD
group B or D (symptomatic with or without a history of exacerbations)

• There was high patient satisfaction
with inhaling from and handling the
Respimat Soft Mist Inhaler and the AE
profile was consistent with that known
of TIO/OLO

3,0

Absolute
reduction:
1.04
95% CI:
1.00, 1.07

3,1
2,8

2,7

2,5
2,0

Absolute
reduction:
0.94
95% CI:
0.91, 0.97

1,8

2,0

• AB/FF significantly improved FEV1 and hyperinflation (IC) overnight vs. placebo
(see Figure)3
• IND (EMGdi) and respiratory mechanics (Pdi and Pes) were similarly improved
with AB/FF vs. placebo in wakefulness and NREM2 sleep3

2,6
PL-W

1,8

1,6

1,5

0.2

0.1

1,0
0,5
0,0
Total CCQ Symptom Functional Mental
score
state
state
CCQ domain
Baseline (Visit 1)
Week 6 (Visit 2)

6 weeks’ treatment with TIO/OLO, either as initial or follow-up treatment to
monotherapy or LABA/ICS, improved CCQ as well as other measures of patients’
condition

*p<0.05

BD-W

*

0.2

Δ IC (L)

• Mean improvement in overall CCQ
score was 1.02 points (see Figure)

Mean CCQ score*

• When stratified by prior treatment, the
greatest benefit was seen in treatmentnaïve patients

3,5

Absolute
reduction:
1.09
95% CI:
1.07, 1.12

*

Δ FEV1 (L)

Absolute
reduction:
1.02
95% CI:
1.00, 1.05

• 81.4% of patients achieved therapeutic
success at Week 6 (≥0.4-point
reduction in total CCQ score)

Investigating the effect of dual long-acting bronchodilator therapy (AB/FF
400/12 twice-daily) vs. placebo (evening dose at 20.00 h) on nocturnal
respiratory mechanics and inspiratory neural drive (IND) in patients with
moderate-to-severe COPD (N=20)2,3

*

0
-0.1

*

0.1

*

0

*
-0.1
-0.2

-0.2

-0.3

-0.3
0

2

4

6

8

10

12

0

2

4

6

8

10

12

Time (Hours post-dose)

Dual bronchodilator therapy improves overnight hyperinflation, IND and effort
in wakefulness and sleep

*All patients, total CCQ score provided by turn of scores divided by 10, with a higher CCQ score indicative of worse status; functional state score derived from sum of CCQ questions 7, 8, 9 and 10, divided by 4; symptom score from sum of CCQ questions 1, 2, 5 and 6, divided by 4; and
mental state score derived from sum of CCQ questions 3 and 4, divided by 2.
AB/FF, aclidinium bromide/formoterol fumarate 400/12; AE, adverse event; BD, bronchodilator; CCQ, Clinical COPD Questionnaire; CI, confidence interval; EMGdi, diaphragm electromyogram; FEV1, forced expiratory volume in 1 s; IC, inspiratory capacity; IND, inspiratory neural drive;
NREM, non-rapid eye movement; Pdi, transdiaphragmatic pressure; Pes, oesophageal pressure; PL, placebo; TIO/OLO, tiotropium+olodaterol; W, wakefulness
1. Valipour A. ERS 2020:5231 (oral; figure reproduced with permission from the author); 2. Domnik NJ. ERS 2020:4404 (oral); 3. Domnik NJ, et al. ERS 2020:PA4404 (poster; figures reproduced with permission from the author).
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Optimising baseline constant work rate exercise test duration for COPD
bronchodilator studies
Restricting baseline CWR exercise duration range reduces sample size and number needing repeated tests
This study evaluated the recommended baseline constant work rate (CWR) test duration of 3–8 minutes and the observation that baseline testing
outside of this range be repeated at an adjusted work rate (N=1349, 8 published studies)1
CWR cycle ergometer exercise testing was studied (measure responsive to long-acting bronchodilator administration)
The effects of 6 weeks of LABA, LAMA, or LABA/LAMA on CWR duration in tests performed at 75 or 80% of peak work rate in an incremental test, were
studied
•
•

For baseline tests <11 minutes, mean increase in exercise duration in response
to bronchodilator declines and response standard deviation increased
For tests with baseline duration >14 minutes, bronchodilator administration
was associated with reduction in average exercise duration

Restricting baseline duration range greatly decreases sample size required;
2–11 minute limit compared to the 3–8 minute limit, yields similar sample size
with much lower fraction of patients needing repeat tests

Effects of restricting acceptable range of baseline
exercise duration on study sample size
Mean (SD) change
in duration (min)

Sample
size
per group*

% of subjects
requiring
re-testing

All

1.07 (4.51)

374

0

3–8 minutes

1.37 (3.42)

131

47.8%

2–11 minutes

1.40 (3.69)

151

23.3%

Baseline CWR
exercise duration,
range

Baseline duration range of 2–11 minutes is recommended for future bronchodilator clinical trials

*Sample size needed to detect a mean change for bronchodilator vs. placebo, at 90% power and α=0.05. CWR, constant work rate.
Casaburi, R . Et al. ERS 2020:PA924 (table reproduced with permission from the author).
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COPD treatment: Bronchodilation
Expert commentary
•

Analysis of real-world outcomes and associated costs of dual bronchodilator therapies can help decision making in clinical
practice to ensure treatment decisions result in both benefits to the patient and savings to the healthcare system
− There were significantly lower COPD-related and all-cause costs with TIO/OLO vs. other LAMA/LABA FDCs including
UMEC/VI

•

Real-world evidence demonstrates that patients on 6 weeks’ treatment with TIO/OLO demonstrate improvements in clinical
control, confirming and extending the position of LAMA/LABA as a potential initial step in pharmacological management of
patients with COPD

•

Evening dosing of dual bronchodilator therapy improves overnight hyperinflation, IND and respiratory mechanics compared
with placebo
− With a growing interest in the diurnal symptoms of COPD, it will be interesting to see whether these results translate
into better sleep quality for these patients and, thus, better daytime QoL and alertness

CWR, constant work rate; FDC, fixed-dose combination; IND, inspiratory neural drive; TIO+OLO, tiotropium+olodaterol; UMEC+VI, umeclidinium+vilanterol.
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COPD treatment: Appropriate use of ICS
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Exacerbation benefit with triple therapy vs. dual therapy in patients with
symptomatic COPD and a history of exacerbations
Triple therapy may have a benefit on exacerbations vs. non-ICS-containing therapies
in a subgroup of patients with COPD
Post hoc analyses of data from the TRILOGY, TRINITY, and
TRIBUTE studies: Examining the effect of BDP/FF/GB on
reducing severe COPD exacerbation rates in patients with
symptomatic COPD and a history of exacerbations (N=9952)
• BDP/FF/GB reduced the rate of severe exacerbations by 17.9%
vs. all comparators, 23.1% vs. non-triple therapies and
by 25.5% vs. non-ICS therapy
• The time-to-first severe COPD exacerbation was also extended
with BDP/FF/GB vs. non-triple therapies by 20% (p=0.019)
and vs. non-ICS therapy by 20.9% (p=0.034)
Treatment with BDP/FF/GB pMDI effectively reduced the rate
of severe COPD exacerbations vs. non-triple therapies and
non-ICS containing therapies in patients with symptomatic
COPD and a history of exacerbations

BDP/FF/G, beclomethasone diproprionate/formoterol fumarate/glycopyrronium bromide; pMDI, pressurised metered-dose inhaler.
Singh D, et al. ERS 2020:PA979 (poster presentation).
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The ETHOS study: Impressions from ERS
Several analyses from the ETHOS study were presented at ERS, including an examination of the potential impact of ICS withdrawal
on results1 and post hoc analyses of the benefit–risk profile relative to pneumonia2 and seasonal variation in exacerbation rates3
An assessment of exacerbation rates by month of
treatment aimed to assess the potential impact of ICS
withdrawal on the results from ETHOS1
Over 80% of patients in ETHOS were receiving an ICS-containing
regimen at screening; some of those randomised to the LAMA/LABA
(GFF) treatment arm will have experienced withdrawal of ICS
• Triple therapy treatment benefits are likely to be more prominent
in early post-randomisation periods if due to ICS withdrawal
− BGF MDI triple therapy showed reductions in exacerbation rates
vs. dual therapies throughout the study period, including when the
first 30 days were excluded

− However, the initial benefits of high-dose BGF MDI (320/14.4/10
µg) were not maintained; BGF MDI 320 µg did not significantly
prolong the time to first exacerbation vs. GFF MDI (LAMA/LABA)
after exclusion of the first 30 days
− Interestingly, lower-dose BGF (160/14.4/10 µg) did significantly
prolong time to first exacerbation vs. GFF MDI after this
exclusion

The benefit of exacerbation reduction relative to pneumonia risk in ETHOS was examined
in a post hoc analysis2
• The reduction in moderate/severe exacerbation rates with BGF MDI 320 µg and 160 µg both implied a
NNT of 3 vs. GFF MDI
• The higher rates of confirmed pneumonia with BGF MDI 320 µg and 160 µg implied a NNH of 58 and
105 vs. GFF MDI, respectively
Addition of an ICS component to dual bronchodilation (BGF MDI vs. GFF MDI) increased the
pneumonia rate; however, the NNH and NNT suggest an overall positive benefit–risk profile in
terms of pneumonia risk relative to exacerbation benefit, particularly for lower-dose BGF MDI
(160/14.4/10 μg)

Data were also presented on the seasonal variation of exacerbation rates in ETHOS (post
hoc analysis) with BGF MDI vs. dual therapies3
• BGF MDI 320 µg reduced the rate of exacerbations vs. GFF MDI and BFF MDI in all seasons
• BGF MDI 160 µg reduced the rate of exacerbations vs. GFF MDI in all seasons; however vs. BFF MDI,
treatment differences were typically smaller and not statistically significant for all comparisons
These data demonstrate a consistent benefit of higher-dose BGF MDI (320/14.4/10 µg) in reducing
the rate of moderate/severe exacerbations across seasons

Expert commentary: “Further analysis is required to examine the difference in treatment benefit with low- vs. high-dose ICS triple therapy
observed in the ETHOS study and what implications this may have for patients and HCPs on use of this combination in clinical practice”
BFF, budesonide/formoterol fumarate; BGF, budesonide/glycopyrrolate/formoterol fumarate; GFF, glycopyrrolate/formoterol fumarate; MDI, metered dose inhaler; NNH, number needed to harm; NNT, number needed to treat.
1. Martinez F, et al. ERS 2020:PA977; 2. Martinez FJ, et al. ERS 2020:5230 (poster and oral); 3. Ferguson GT. ERS 2020:5238 (poster and oral).
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Patient characteristics: ICS withdrawal
Patients who de-escalated to LAMA/LABA had milder symptoms and fewer exacerbations
compared with those who continued triple therapy
DACCORD real-world COPD study: Baseline data from cohort 3 comparing patients who continued triple therapy vs. those who de-escalated to dual
bronchodilation (N=1185)
COPD patients who received triple therapy ≥6 months
prior to study entry were recruited to cohort 3. At
baseline, patients were switched to LAMA/LABA FDC
or stayed on triple therapy (LAMA/LABA/ICS) at the
discretion of the treating physician
• Patients in the LAMA/LABA group had better health
status and lung function, and were less likely to
suffer from ≥2 exacerbations per year vs. the triple
therapy group
• The mean EOS blood count was also significantly
lower in the dual therapy group compared with the
triple therapy group
• Predominant reasons for continuation of triple
therapy were established symptom control (35.8%)
and necessity for exacerbation prevention (33.3%),
whereas switch to LAMA/LABA was driven by
patient’s request (26.4%) or physician’s preference
(17.3%) (see Figures)

Main reasons to stay on triple therapy
(% of patients)

Main reasons to switch to dual therapy
(% of patients)
0,6

1,5

4,1

Physician prefers current
inhaler

7,6

Established COPDsymptom control

33,3

1,5

Physician prefers different
inhaler

9,4

Exacerbation(s) on previous
drug therapy for COPD

30,2

Side effects on previous drug
therapy for COPD

Well tolerated

35,8

Patient's request

Necessary for exacerbation
prevention

4,6
4,2

13,0

Patient requests a fixed-dose
combination

Patient prefers current
inhaler

26,4

Patient's request

2,9
Physician prefers a fixed-dose
combination

7,6

Other main reason

17,3

Patient still symptomatic on
previous drug therapy for
COPD
Patient prefers different inhaler

Physicians seemed to follow patient’s or own preference for therapy with dual bronchodilators in patients with milder symptoms or fewer exacerbations
CAT, COPD Assessment Test; EOS, eosinophils; E-RS, Evaluating Respiratory Symptoms - COPD; FDC, fixed dose combination; FEV1, forced expiratory volume in 1 s; SAC-BDI; Self-administered computerised baseline dyspnoea index; SGRQ, St
George’s Respiratory Questionnaire.
Worth H, et al. ERS 2020:PA989 (figures reproduced with permission from the author).
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Patient characteristics: Rescue medication use
Higher SABA use was associated with worse symptom control, health status and airflow limitation
Post hoc analysis of the EMAX trial: Investigating baseline patient characteristics associated with patients using ≥4 puffs/day vs. <4 puffs/day SABA
at baseline (N=2425)
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Figure 1. A) Post-bronchodilator percent FEV1 and B) trough FEV1 at baseline
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SABA use
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• High SABA use was associated with more severe airflow limitation (Figure 1) poorer
symptom control and worse health status (Figure 2) compared with low SABA use

A)

Mean (SD) total CAT score

• 47% of patients on ≥4 puffs/day were maintenance-naive, a significantly greater proportion
than those with <4 puffs/day (p<0.001)

Mean (SD) E-RS total score

Figure 2. A) Baseline CAT score, B) SAC-BDI focal score, C) E-RS total
score and D) SGRQ total score, by baseline SABA use

• 18.3% of patients in the EMAX trial used ≥4 puffs/day of SABA at baseline

80

p<0.001

60
40
52,1

20

43,0

0
≥4 puffs/day <4 puffs/day
SABA use

There is a need to focus on patients with high SABA use in future clinical trials.
Clinicians need to be aware of the significance of higher rescue medication use and specifically question their patients about it
CAT, COPD Assessment Test; E-RS, Evaluating Respiratory Symptoms-COPD; FEV1, forced expiratory volume in 1 s; SAC-BDI; Self-administered computerised baseline dyspnoea index; SGRQ, St George’s Respiratory Questionnaire.
Kerwin E, et al. ERS 2020:PA982 (figures reproduced with permission from the author).
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ICS withdrawal: Guidelines and clinical interpretation
ICS-containing treatment may be beneficial in subgroup of patients with COPD. The use of EOS to guide ICS
withdrawal decisions should not be in isolation; clinical guidelines should be interpreted for each patient
In the ‘state of the art: airway diseases’ presentation, James Chalmers and Marc
Miravitlles discussed the use of ICS in COPD and the recent ERS guidelines1,2

• The protective effective of ICS-containing triple therapy (LAMA/LABA/ICS) vs dual
bronchodilation (LAMA/LABA) is greater in patients with high blood EOS counts, as
shown by number needed to treat:1
− ≥300 cells/μL: NNT = 9
− <300 cells/μL: NNT = 46
• The ERS guidelines on withdrawal of ICS have been published previously;3 a summary
was given during the presentation (see Figure):2
1) For patients with COPD without a history of frequent exacerbations consider ICS
withdrawal (conditional recommendation, moderate quality of evidence)
2) We recommend not to withdraw ICS in patients who have a blood EOS count ≥300
eosinophils/μL, with or without a history of frequent exacerbations (strong
recommendation, moderate quality of evidence)
3) If ICS are withdrawn, patients should be treated with one or two LABDs (strong
recommendation, moderate quality of evidence)

EOS ≥300
cells/μL

EOS <300
cells/μL

Strong recommendation
for ICS continuation

Inflammation

• ICS may be overused in COPD patients without history of exacerbations, who have not
received bronchodilator therapy, or with low blood EOS counts1

Conditional
recommendation
for ICS withdrawal

Limited evidence
available
Discuss risks and
benefits with the
individual patient

Exacerbations
Summary of
recommendations3

<2 per year and no
hospitalisation

≥2 per year or
1 hospitalisation

EOS, eosinophil; ICS, inhaled corticosteroid; LABD, long-acting bronchodilator.
1. Chalmers J. ERS 2020:4514 (oral); 2. Miravitlles M. ERS 2020:4515 (oral); 3. Chalmers J, et al. Eur Respir J 2020;55:2000351 (Figure: This material has not been reviewed prior to release; therefore the European Respiratory Society may not be
responsible for any errors, omissions or inaccuracies, or for any consequences arising there from, in the content. Reproduced with permission of the © ERS 2020. European Respiratory Journal 2020 55:2000351;DOI:10.1183/13993003.00351-2020).
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COPD treatment: Appropriate use of ICS
Expert commentary
•

Data from clinical trials demonstrate the benefits of triple therapy with LAMA/LABA/ICS on exacerbation rates in a
subgroup of COPD patients, with history of exacerbations and moderate-to-very-severe disease

•

The benefits associated with triple therapy vs. LAMA/LABA in clinical trials may result from the acute ICS withdrawal in
patients who entered the study on ICS and were randomised to LAMA/LABA
− Although benefits for 320 µg BGF MDI vs. GFF MDI were observed throughout the ETHOS study, significance was not
maintained after exclusion of the first 30 days, suggesting ICS withdrawal may have influenced initial results
− The differences observed in the effectiveness of the higher and lower doses of ICS raise questions about the
effectiveness of the dose in the triple therapy combination and within the patient population

•

The clear association of ICS treatment with pneumonia risk highlights the need for careful benefit:risk assessment before
initiation of triple therapy in COPD

•

Several studies have shown superiority of single- vs. multiple-inhaler triple therapy in patients with COPD and a history of
exacerbations; adherence with a single inhaler is important

•

Patients with higher EOS counts are identified as those most likely to benefit from the addition of ICS to their therapy;
however, the use of guidelines on EOS can be challenging in real-life clinical practice
− Use of EOS cut-offs in isolation is problematic; EOS should be considered as a continuous variable, used to guide
treatment decisions in a personalised manner with consideration of benefit:risk for each patient

sITT, single inhaler triple therapy

© Boehringer Ingelheim International GmbH 2020. This presentation and its contents are property of Boehringer
Ingelheim (third party sources are indicated) and are, inter alia, protected by copyright law. Complete or partial passing
on to third parties as well as copying, reproduction, publication or any other use by third parties is not permitted.

35

Other pharmacological treatment in COPD
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Effects of ensifentrine plus tiotropium
The addition of ensifentrine to tiotropium improves lung function and quality of life in patients with COPD vs.
tiotropium alone
Ensifentrine added on to tiotropium significantly improves lung function, symptoms and
QoL in symptomatic COPD patients regardless of baseline reversibility (N=416)
Ensifentrine – a first-in-class, inhaled dual phosphodiesterase 3/4 inhibitor, combining
bronchodilation and anti-inflammatory mechanisms. Phase IIb, double-blind, placebo-controlled,
parallel-group, dose-ranging study in patients with COPD (40–80 years old, current/former smoker,
mMRC≥2). Patients were stratified by reversibility and randomised to tiotropium QD + nebulised
ensifentrine (0.375, 0.75 or 3mg) or tiotropium QD + placebo twice daily
• Peak FEV1(0–3h) improved significantly in non-reversible patients at 0.375, 0.75 and 1.5 mg
ensifentrine added to tiotropium vs. placebo with tiotropium – this was only significant for 3 mg in
reversible patients (p<0.05)
• SGRQ-C total score was significantly improved vs. placebo in non-reversible patients for all
ensifentrine doses (p<0.05)
• E-RS total score nominally improved in non-reversible patients taking ensifentrine + tiotropium
vs. placebo + tiotropium
• TDI nominally improved in non-reversible patients taking ensifentrine vs. placebo
Ensifentrine added to tiotropium was associated with improved lung function, symptoms
and QoL in symptomatic patients with COPD

E-RS, Evaluating Respiratory Symptoms in COPD; mMRC, modified Medical Research Council; QD, once daily; QoL, quality of life; TDI, Transition Dyspnea Index; SGRQ-C, St. George’s Respiratory Questionnaire for COPD patients.
Rickard K, et al. ERS 2020:PA988.
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BI 1323495: Novel inhibitor of neutrophil elastase, which is implicated in key
COPD features and increased in COPD sputum and lung samples
BI 1323495 is a selective neutrophil elastase inhibitor, and may have some
promise as a novel therapeutic strategy for emphysema in COPD
Cell assay, zymosan-stimulated human blood assay and a
lung injury mouse model were used to assess the inhibition of
neutrophil elastase by BI 1323495
• BI 1323495 selectively inhibited neutrophil elastase
• Neutrophil elastase released by zymosan-stimulated
human neutrophils was fully inhibited by BI 1323495 in a
concentration-dependent manner (see Figure)
NE inhibition in zymosan-stimulated blood
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• Linear dose proportionality was demonstrated
in the dose range of 10–300 mg
• Exposure of BI 1323495 was higher
when administered with food
• Neutrophil elastase inhibition ≥90% in all
subjects receiving ≥100 mg dose
• A PK/PD relationship was shown between
plasma concentration and % neutrophil
elastase inhibition (IC50 3.6140 nmol/L;
IC90 32.6214 nmol/L)

60

20
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Log concentration (mol/L)

Blood donor 2

Safety, pharmacokinetics and pharmacodynamics of BI 1323495 in healthy males (N=64 dose
escalation; N=12 food effect)2
Part 1 assessed the safety and tolerability of BI 1323495 in a single-blind, sequential doseescalation study; Part 2 investigated the relative bioavailability of BI 1323495 under fed and fasted
conditions in an open-label study
BI 1323495 plasma concentration vs. % inhibition of NE
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BI 1323495 is a potent and highly selective inhibitor of
human neutrophil elastase with in vitro and in vivo
efficacy

• Drug-related AEs were mild/moderate and
resolved during the study; headache was
the most common

Inhibition of NE (%, norm. by neutrophil counts)

In vitro and in vivo characterisation of BI 13234951
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BI 1323495 was well tolerated in doses up to 600 mg, with relatively higher neutrophil elastase
inhibition with doses ≥100 mg

1. Kreideweiss S, et al. ERS 2020:PA3303 (figure reproduced with permission from the author); 2. Desch M, et al. ERS 2020:PA3296 (figure reproduced with permission from the author).
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Opioid use in patients with COPD
Opioids are often prescribed in patients with COPD who are older and have worsening disease1,2
Real-world use of opioids in COPD patients
(N=67,990)1

Opioid use, perhaps a harbinger of worsening COPD?
(N=2417)2

This study investigated the prevalence of opioid
prescribing in patients with COPD vs. non-COPD
patients, as well as the differences in patient
characteristics between patients prescribed vs. not
prescribed opiates. Data were taken retrospectively
from a Dutch Integrated Primary Care Information
Database from patients aged ≥40, with at least 1
year database history

This study aimed to identify the characteristics of patients with
COPD who require opioids and to study the possibility of opioid
use as a predictor of worsening disease. A single-centre,
retrospective study of all patients with COPD in Tan Tock Send
Hospital in Singapore (N=2417)

• 10.9% of patients had opioid treatment – 50.6% used
morphine, 3.4% used fentanyl, and 46% used both
• Patients using opioids had more frequent emergency
department visits (5 vs. 2, p<0.001), and more inpatient
admissions (5 vs. 2, p<0.001)

• Opioid prescribing was higher in COPD than in
non-COPD patients (206/1000 patient-years vs.
78/1000 patient-years; p<0.001)

• Overall mortality rate was higher in patients who used opioids
compared to those who did not (52.5% vs. 25.5%, p<0.001)

• Main risk factors for opioid prescribing in COPD
were age, female sex, depression and lung
cancer

• In patients with 3 or more inpatient admissions, opioid users
had lower survival probability (p<0.0001)

This research highlights the increased
prescribing of opioids in patients with COPD and
that this is associated with increasing age

This study highlights the increased mortality rate in patients
with COPD who are prescribed opioids, indicating more
advanced illness

1. Verhamme KM, et al. ERS 2020:PA2688; 2. Lestari J, et al. ERS 2020:PA2675.
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Other pharmacological treatment in COPD
Expert commentary
• There are new classes of bronchodilators being developed that may add to existing therapies for COPD
patients
• Neutrophil elastase inhibition is a therapeutic target in COPD. Compounds have been developed which are
effective and, thus far, are tolerable in human subjects. Further investigation as a potential therapeutic
strategy is necessary
• Opioids are increasingly being prescribed in patients with COPD, with use as a potential predictor of
worsening or end-stage disease
− This indicates that further exploration of opioid use as a marker of advanced disease may be warranted
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Non-pharmacological approaches in COPD

© Boehringer Ingelheim International GmbH 2020. This presentation and its contents are property of Boehringer
© Boehringer Ingelheim International GmbH 2020. This presentation and its contents are property of Boehringer
Ingelheim (third party sources are indicated) and are, inter alia, protected by copyright law. Complete or partial passing
Ingelheim (third party sources are indicated) and are, inter alia, protected by copyright law. Complete or partial passing
on to third parties as well as copying, reproduction, publication or any other use by third parties is not permitted.
on to third parties as well as copying, reproduction, publication or any other use by third parties is not permitted.

Telemonitoring in COPD
Telemonitoring is an effective tool in COPD, helping to reduce hospitalisations and disease progression1,2

Retrospective analysis using myCOPDcoach for 1 year,
comparing exacerbations and hospital admissions 2 years prior to
using myCOPDcoach. Patients were treated with prednisone
and/or antibiotics
• Mean exacerbation rate/year increased while using
myCOPDcoach (p<0.001)
• Emergency care visits decreased by ~35% (p=0.043)
• Hospital admissions decreased significantly by 60% (p=0.014)
• 95% of patients were very satisfied with using telecoaching and
stated that it contributed to better healthcare

This research demonstrates the effectiveness of
telemonitoring in reducing hospital visits and detecting
exacerbations early in patients with COPD

Telehealth mitigates COPD disease
progression compared to standard
of care – a randomised controlled
trial (N=168)2

2.0

Patients randomised to TC or SC, with
crossover after 6 months

1.5

• Mean CAT increase was 1.8 vs. 3.6
points/year for TC and SC groups
respectively (p=0.0015)
• Satisfaction with care increased
in both groups, but was significantly
different to baseline in the TC group
(SC 8.5 [p=0.062]; TC 8.8 [p<0.001])
• Higher numbers of moderate
exacerbations were detected
with TC vs. SC (p=0.028), likely
indicating a higher diagnostic
sensitivity than without TC

CAT change

Telemonitoring in outpatients with COPD: a
retrospective analysis of the effect on exacerbation rate,
hospital admission and overall healthcare consumption
using myCOPDcoach (N=58)1

Standard care
Telehealth care

1.0

0.5

0.0
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This research demonstrates a higher diagnostic sensitivity with telehealth care
compared with standard of care, in terms of detecting exacerbations

CAT, COPD assessment test; SC, standard care; TC, telehealth care.
1. de Roos MP, et al. ERS 2020:PA1044; 2. Rassouli F, et al. ERS 2020:PA2666 (figure reproduced with permission from the author).
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Novel alert system: Detecting impending acute exacerbation of COPD
Ambient sound monitoring to detect change in cough frequency can help detect impending acute exacerbations in
patients with COPD, facilitating an early response

• Cough monitoring can detect change in cough frequency
around an acute exacerbation period
• The novel alert system had a low false alert rate, thus ideal
for identifying impending exacerbations
• Symptom monitoring alone was limited by frequent false
alerts
This research demonstrates the usefulness of novel
technology to detect impending exacerbations in patients
with COPD, so that there can be an appropriate early
response

= day not associated with an AE-COPD
= day before an AE-COPD
= day associated with an AE-COPD
= successful alert
= false alert

1

B (normalised)

Prospective, longitudinal study of cough monitoring for 90
days in patients with two or more acute exacerbations in the
previous 12 months. Exacerbations were identified via selfreporting questionnaires, prescribing and hospital attendance
data. A novel alert system based on cough monitoring was
developed and compared to symptom-based strategy in terms
of success rate and false alert rate

Mean cough count around the time of all
included AE-COPD

Pictorial representation of daily cough count categorisation for the
purpose of alert performance

Cough count

A novel alert system for impending acute exacerbation of
COPD based on cough monitoring (N=28)

0

Lead Time
-1
AE-COPD AE-COPD AE-COPD AE-COPD
-8 days
Start
End
+8 days

Exacerbation period
Each * represents a daily cough count. Based on analysis of cough count
trends around AE-COPD, a period of 8 days either side was considered
associated with AE-COPD. An alert was generated if the cough count
exceed a defined threshold on 2 of 3 consecutive days. Alerts within the 8
days before an AE-COPD were considered successful.

-8

-4

0

4

Day
Data normalised so that the average cough
count is 0 on the B-scale for all patients. Error
bars represent standard error of the mean.
B-scale: developed to harmonise day-to-day
variations across patients. Based on finding that
for stable patients, the standard deviation is
linearly dependent on the average number of
coughs.

8

AE-COPD, acute exacerbation of COPD.
Crooks MG, et al. ERS 2020:PA975 (figures reproduced with permission from the author).
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Endobronchial interventions: Targeted lung denervation
Targeted lung denervation (TLD) has shown positive effects on exacerbations and lung function in COPD in
preliminary results from the AIRFLOW-1 and -2 trials; the AIRFLOW-3 trial will provide further evidence
AIRFLOW-2 crossover patient outcomes: TLD in patients with
moderate-to-severe COPD (N=82; n=20 in the crossover group)1
The crossover group comprised patients who were followed for 1 year in the ‘sham
procedure’ group, before joining the crossover group where they underwent TLD
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• There appeared to be a reduced risk of COPD exacerbation following TLD in
AIRFLOW 2 crossover patients (not statistically significant):
Severe AECOPD
Sham
30

FEV1 (L)
1.2

• FEV1 and FVC were
stable up to 3 years
after TLD

1.0

Crossover

• FEV1 decline reduced
from 57 mL/year to
24 mL/year
(see figure)

p=0.227
HR: 0.38 (95% CI: 0.08, 1.91)
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The annual decline in FEV1 was analysed in patients who underwent
TLD during AIRFLOW-1 and AIRFLOW-2, and completed a 3-year
follow-up visit (n=14)2
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• There were no unexpected AEs following TLD therapy
• There were no gastrointestinal SAEs during the 1 year follow ups
after sham and crossover procedures
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Stabilisation in FEV1 after TLD may be due to a decrease in COPD
exacerbations
This study included a low sample size and no control group; AIRFLOW-3
(N~480, 5-year follow up) will help provide more robust data

1. Shah PL. ERS 2020:3775 (oral; figures reproduced with permission from the author); 2. Hartman J. ERS 2020:3776 (oral and poster; figures reproduced with permission from the author).
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Home non-invasive positive pressure ventilation for patients with
hypercapnic COPD
The use of BPAP should be considered to improve clinical outcomes in patients with chronic hypercapnic COPD1
Evaluating the association of home NIPPV with clinical outcomes in patients aged ≥18 years with
COPD and hypercapnia (N=51085)1
• Patients were using HMV device or BPAP device through a non-invasive interface for at least 1 month1
• After a systematic review of 7 databases from Jan 1995–Nov 2019, 21 RCTs and 12 observational studies
were included1
• The BPAP vs. no device resulted in:1
• lower mortality (22.31% vs. 28.57%; OR 0.66 [95% CI: 0.51, 0.87])
• fewer patients with all-cause hospital admissions (39.74% vs. 75.00%; OR 0.22 [95% CI: 0.11, 0.43])
• lower need for intubation (5.34% vs. 14.71%; OR 0.34 [95% CI: 0.14, 0.83])
• There was no significant difference in the total number of all-cause hospital admissions or quality of life with
those on BPAP vs. no device1
• The HMV resulted in fewer all-cause hospital admissions (RR 0.50 [95% CI: 0.35, 0.71]) with no significant
difference in mortality vs. no device1
• The quality of evidence was low to moderate; the analyses for some outcomes were based on small numbers
of studies1
• When comparing any NIPPV vs. no device, there was no significant difference in total number of AEs1

The results support the ERS task force recommendation that suggests the use of long-term
home non-invasive ventilation in chronic stable hypercapnic COPD (conditional
recommendation, low certainty evidence)1,2
AE, adverse event; BPAP, bilevel positive airway pressure; HMV, home mechanical ventilator; NIPPV, non-invasive positive pressure ventilation; OR, odds ratio; RCT, randomised controlled trial; RR, risk ratio
1. Dobler C. ERS 2020:3978 (oral); 2. Ergan B, et al. Eur Respir J 2019;54:1901003.
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Non-pharmacological approaches in COPD
Expert commentary
• Evidence suggests that telemonitoring is beneficial in the early detection of COPD exacerbations; with early
detection important to improve outcomes, including hospitalisation for exacerbations, for patients
• Technology-based assessments and symptoms monitoring have considerable benefits in primary health care
for both patients and HCPs, with technology in the monitoring of patients being increasingly explored
• Work is needed on the evidence base for TLD before it can be considered for use by clinicians rather than as
a research tool; further results from a larger population would be required to identify appropriate target
populations and evaluate the safety and efficacy of this technique

TLD, targeted lung denervation.
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