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chronic obstructive pulmonary disease
in two European cohorts of patients
hospitalised for acute myocardial
infarction: a cross-sectional study
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ABSTRACT

Objectives To establish the prevalence of clinically
significant chronic obstructive pulmonary disease (COPD)
and relevant characteristics in individuals with a significant
smoking history who are hospitalised for acute myocardial
infarction (MI).

Design Cross-sectional study.

Setting Hospital inpatients at 8 European centres (7 in
Sweden, 1 in the UK).

Participants 518 men or women (302 in Sweden, 216 in
the UK) hospitalised for acute MI, aged 40 years or older,
with a smoking history of at least 10 pack-years.

Primary and secondary outcome measures The
primary outcome was prevalence of detected significant
COPD (Global Initiative for Chronic Obstructive Lung
Disease stages 2—4), defined as a ratio of forced expiratory
volume in 1 and 6s (FEV,/FEV,) <0.7 and FEV, <80% of
the predicted value, measured using microspirometry.
Secondary outcome measures were prior diagnosis

of COPD, prescription of inhaled corticosteroids (ICS),
symptom burden (COPD Assessment Test (CAT)) and blood
eosinophil count.

Results The prevalence of significant COPD was 91/518
(18% (95% Cl 14 to 21)) with no difference between the
countries. Of those with detected significant COPD, 69
(76%) had no previous COPD diagnosis. A CAT score

>10 was found in 65%, and a blood eosinophil count of
>100/mm? and >300/mm?® was found in 76% and 20%,
respectively. Inhaled corticosteroids were used by 15% of
the patients.

Conclusions In a cohort of patients hospitalised for

acute Ml in Sweden and the UK, one in five patients with

a history of smoking was found to have significant COPD
based on microspirometry. Symptom burden was high and
treatment rates with ICS low. Among those diagnosed with
COPD, three out of four had not been previously diagnosed
with COPD.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= A sample of 518 participants was recruited consec-
utively across two European countries, providing a
representative cohort.

= For the first time in this setting, chronic obstructive
pulmonary disease (COPD) was diagnosed by sys-
tematic measurement of pulmonary function rath-
er than relying solely on clinical features or prior
diagnosis.

= A widely accepted existing questionnaire was used
to determine symptom burden.

= Though validated in numerous settings, there re-
mains some uncertainty around the reliability of
microspirometry compared with conventional spi-
rometry in patients hospitalised for acute myocardi-
al infarction and further work is needed.

= It is unclear if the criteria we used to diagnose for
COPD by microspirometry are the most accurate
when compared with diagnosis by conventional
spirometry, or whether alternative thresholds may
perform better.

INTRODUCTION

Chronic obstructive pulmonary disease
(COPD) often coexists with cardiovascular
disease (CVD) and shares risk factors such
as smoking, ageing and systemic inflam-
mation.' * Following myocardial infarction
(MI), mortality and heart failure are around
30-35% higher in those with COPD compared
with those without.? Conversely, CVD can
worsen COPD outcomes by impairing heart
and lung function and exacerbating respi-
ratory symptoms. Inhaled pharmacotherapy
in COPD includes long-acting B2 receptor
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agonists (LABA), long-acting muscarinic antagonists
(LAMA) and inhaled corticosteroids (ICS). ICS have
been suggested to have beneficial effects on cardiovas-
cular risk and all-cause mortality, especially in patients
with a high blood eosinophil count.*’

The prevalence of COPD in patients with acute MI has
not been accurately determined. The diagnosis of COPD
is based on spirometry and defined as a forced expira-
tory volume in 1s (FEV)) to forced vital capacity (FVC)
ratio of <0.7 after the administration of a bronchodilator.’
Though clinical studies of patients with MI have reported
the frequency of a COPD diagnosis, for example, recorded
in 5.8% of participants with or without a smoking history
in the PLATelet inhibition and patient Outcomes trial,’
this is solely based on self-reported information and not
on verified spirometry data. Underdiagnosis and overdi-
agnosis of COPD have been recognised as significant
issues across multiple cohorts and can lead to inaccuracy
of estimation.® As an alternative to conventional spirom-
etry, microspirometry substituting the FVC with the FEV
in 6s (FEV,) and avoiding bronchodilator use has been
validated for COPD screening in a range of outpatient
settings.”™"!

We sought to accurately determine the prevalence of
COPD using microspirometry in patients with a signifi-
cant smoking history hospitalised for acute MI and to
characterise this population.

METHODS

Study design and data collection

The present analysis includes cross-sectional baseline
data from two parallel cohort studies: one conducted at a
single centre in the UK and one carried out across seven
centres in Sweden. The designs of the two projects are
provided in the online supplemental appendix.

The inclusion criteria for both studies were men or
women 40 years of age or older who were current or
ex-smokers with a smoking history of at least 10 pack-
years, presently hospitalised for MI (according to the
fourth Universal Deﬁnition),12 and able to give written
informed consent. Exclusion criteria included inability
or unwillingness to provide written informed consent,
current ischaemic chest pain, acute pulmonary oedema,
cardiogenic shock, systolic blood pressure <90mmHg,
intra-aortic balloon pump/inotropic support or any
other practical reason, in the opinion of the investigator,
why accurate spirometry may not be possible or safe to
perform. In addition, the UK cohort had further exclu-
sion criteria in terms of current treatment for lower
respiratory tract infection, supplemental oxygen unless
administered via nasal cannula alone, known diagnosis
of restrictive lung disease (eg, pulmonary fibrosis), active
haemoptysis, known lung malignancy, or active tubercu-
losis, and positive COVID-19 PCR test in the preceding
10 days.

The inclusion period for the UK study was January to
November 2022, and in Sweden from February 2022 until

March 2023. All participants admitted under the care of
the cardiology team were consecutively screened and,
if appropriate, enrolled during their initial hospitalisa-
tion for MI. They underwent collection of baseline data,
including relevant co-morbidities, medications and blood
test results. Microspirometry was performed using the
Vitalograph COPD-6 device by trained members of the
research teams as per the manufacturer’s instructions.
The standard procedure includes three exhalations, the
best results of FEV,, FEV and FEV /FEV being saved by
the device. The COPD-6 microspirometer also provides
immediate feedback on the adequacy of the technique
for each of the three exhalations."

In patients with a positive COPD-6 result, blood eosin-
ophil count was recorded and the symptom burden
assessed using the COPD Assessment Test (CAT).M
The CAT includes eight domains in which the patient
expresses their response on a visual analogue scale from
0 to b, representing best to worst. The domains include
respiratory symptoms such as cough, production of
phlegm, chest tightness, and breathlessness, plus more
general areas such as limitation of daily activities, confi-
dence, sleep quality, and energy levels. A CAT score of
10 or more is regarded as representing a high burden of
symptoms.”

In both studies, the primary study endpoint was the
prevalence of COPD with GOLD stage 2-4 severity,’
defined as FEV,/FEV <0.7and FEV <80% of predicted
measured using the Vitalograph COPD-6 microspirom-
etry device without administration of a bronchodilator.
For screening, FEV, / FEV, below 0.73 has been recom-
mended as a cut-off for further examination with spirom-
etry, but in other studies, FEV, / FEV6<O.7 has also been
used as a surrogate for established obstruction.'

This paper summarises the data collected during both
studies at the baseline timepoint in order to provide an
accurate and reliable estimate of the prevalence of COPD
in patients hospitalised for MI across two geographical
cohorts and to characterise this population.

Regulatory approval

The UK study was approved by the National Health
Service Yorkshire & the Humber (Bradford/Leeds)
Research Ethics committee (Ref 22/YH/0015) and the
Swedish study by the Swedish Ethical Review Authority
(Dnr 2021-05615-01). All work was compliant with the
Declaration of Helsinki. All participants provided written
informed consent.

Statistical analysis
For continuous variables, summary data were prepared as
mean and SD where approximately normally distributed
and median and IQR where non-normally distributed.
Proportions are given as percentages, and where relevant,
the estimate of the 95% CI based on a normal approxima-
tion of the population value is provided.

The UK sample size of 216 was based on a power calcula-
tion estimating that the recruitment target would provide
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a2 90% CI of less than 10% in determining the population
prevalence of protocol-defined COPD. According to the
Swedish research plan, it was estimated that for a sample
of 307 patients and a prevalence of 15% (both given), a
95% CI would have an estimated width of +4.0 percentage
points. As secondary outcomes, the prevalence of COPD
GOLD stage 1-4,° and the prevalence of patients with the
commonly used screening threshold value of FEV, /FEV
<0.73 were calculated.

The group with protocol-defined COPD (stage 2-4)
was further characterised by determining the proportions
with high symptom burden (CAT >10), blood eosinophil
count =100 cells/mm3 and >300 cells/mmg, and those
receiving ICS treatment. Cross-tabulations with chi-
square tests explored differences in clinical characteris-
tics between patients with and without stage 2—-4 COPD.

The proportion of participants with detected stage
2—-4 COPD who had a previous diagnosis of COPD was
calculated. To gain further insights into the success and

feasibility of microspirometry in this population, the
proportion of patients with atleast one out of three subop-
timal exhalations was determined, and, in a subgroup,
results of follow-up dynamic spirometry were compared
with those from microspirometry.

Patient and public involvement

Patients were involved in the design of this research by
providing feedback on the study plan and participant-
facing documents.

RESULTS

Recruitment

A total of 518 eligible participants were enrolled, 216 in
the UK and 302 in Sweden. Baseline characteristics of the
enrolled participants are shown in table 1. 5% of eligible
participants declined to participate.

Table 1 Baseline characteristics of enrolled participants in the two cohorts

Characteristics and maintenance treatment at baseline

UK cohort
(I‘I=21 6)

Sweden cohort
(n=302)

Demographics
Age (years), median (IQR)
Female sex, n (%)
Weight (kg), median+IQR
Body mass index (kg/m?), median=IQR
Smoking history
Current smoker, n (%)
Ex-smoker, n (%)
Pack-years, median (IQR)
Qualifying diagnosis
STEMI, n (%)
NSTEMI, n (%)
Co-morbidities
Hypertension, n (%)
Diabetes mellitus, n (%)
Existing diagnosis of COPD, n (%)
Drug treatment at enrolment
Aspirin, n (%)
P2Y ., inhibitor, n (%)
Oral anticoagulant, n (%)
Statin, n (%)
ACE inhibitor/ARB, n (%)
Beta blocker, n (%)
Oral corticosteroid, n (%)
Inhaled corticosteroid, n (%)

60 (53 to 67)
56 (26)

83 (71 to 95)

27.7 (24.7 to 31.3)

Inhaled long-acting B,-agonist or muscarinic antagonists, n (%)

68 (61 to 76)
73 (24)

85 (75 to 95)

27.6 (25.1 t0 31.2)

123 (57) 114 (38)
93 (43) 188 (62)

32 (23 to 45) 26 (15 to 38)
73 (34) 147 (53)

143 (66) 129 (47)

84 (39) 180 (63)

35 (16) 67 (24)

41 (19) 21 (7)

214 (99) 250 (88)

203 (94) 248 (88)

13 (6) 44 (16)

203 (94) 272 (96)

177 (82) 236 (83)

186 (86) 226 (80)

4 (2) 12 (6)

35 (16) 23 (8)

26 (12) 6 (4)

ACE, angiotensin-converting enzyme; ARB, angiotensin Il receptor blocker; COPD, chronic obstructive pulmonary disease; NSTEMI, non-ST-
elevation myocardial infarction; STEMI, ST-elevation myocardial infarction.
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Figure 1 Proportion of participants in each enrolled cohort

with Global Initiative on Chronic Obstructive Lung Disease
(GOLD) stage 2-4 chronic obstructive pulmonary disease
(COPD). Dots and whiskers indicate proportion with a 95%
Cl.

Detection of airflow obstruction by microspirometry

The number of participants meeting the primary study
endpoint of GOLD 2-4 COPD assessed using microspi-
rometry was 39 out of 216 in the UK cohort (18% (95%
CI 13 to 24)) and 52 out of 302 (17% (13 to 22)) in the
Swedish cohort. When the cohorts were combined, the
prevalence of GOLD 2—4 COPD was 91 out of 518 (18%
(14 to 21)) (figure 1).

When including any evidence of COPD (FEV /FEV,
<0.7,ie, GOLD 21), the proportion in the combined
cohort was 18% (15 to 22), with no significant difference
between the countries: 19% (14 to 25) in the UK cohort
and 18% (14 to 23) in the Swedish cohort. The prevalence

of FEV,/FEV <0.73 was 22% (17 to 28) in the UK cohort
and 21% (17 to 26) in the Swedish cohort.

Characteristics of patients with detected significant COPD

Of those in whom GOLD 2-4 COPD was detected, 76%
had no prior diagnosis of COPD (figure 2A). Treatment
with ICS was infrequent, with 15% receiving these at the
time of enrolment (figure 2B). Mean (SD) CAT score was
13.8 (7.6) and 65% had a CAT score of 210 (figure 2C).
Some 76% had a blood eosinophil count of >100/mm?®
and 20% >300/mm’® (figure 3). These characteristics
appeared similar between the two geographical cohorts
(table 2).

Comparison of those with and without detected significant
COPD

Those with MI and detected GOLD stage 2-4 COPD were
statistically significantly more likely to be ex-smokers
rather than current smokers, have a previous diagnosis of
COPD and have a diagnosis of heart failure as compared
with those in the enrolled cohort without GOLD 2-4
COPD (table 3).

Feasibility and accuracy of microspirometry in the
hospitalised MI population
Across the two cohorts, there were 62 out of 518 (12%)
participants with an existing clinical diagnosis of COPD
at enrolment. In the UK cohort, 15 out of 41 (37%) with
a prior diagnosis of COPD had FEV /FEV, <0.70, and 16
out of 41 (39%) had FEV /FEV, <0.73. In the Swedish
cohort, 9 out of 21 (43%) with a previous COPD diagnosis
had FEV /FEV, below 0.7, and 12 out of 21 (57%) had
FEV, /FEV, <0.73. In the combined cohort, 24 (39%) and
28 (46%) had FEV /FEV, below 0.7 and 0.73, respectively.

In the UK cohort, 46 of 216 enrolled participants (21%)
performed at least one unsatisfactory exhalation. In the
Swedish cohort, data on the microspirometry technique
were collected on 95 participants, 49 of whom (52%)
performed at least one unsatisfactory exhalation.

In the Swedish cohort, 9 participants with evidence of
GOLD 22 airflow obstruction on microspirometry also

100 100~ 100
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g 80+ 80+ 3 801
g & =
© [&] S
o 60 > 60 & 604
& € |
o z [
5 40 g 40- 5, 404
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£ 204 } { 20+ { § 204
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Figure 2 Presence of (A) prior diagnosis of chronic obstructive pulmonary disease (COPD); (B) receiving inhaled corticosteroid
(ICS); and (C) high symptom burden defined as COPD Assessment Test (CAT) score of 10 or greater, in the subgroup of
participants with detected significant COPD. Dots and whiskers indicate proportion +95% CI.
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Figure 3 Peripheral blood eosinophil counts in study
participants with detected significant chronic obstructive
pulmonary disease. Bars indicate proportion +95% CI.

underwent conventional spirometry after a median (IQR)
follow-up time of 77 (71 to 93) days. Of these, spirometry
confirmed the diagnosis in 5 (56%), whereas no evidence
of significant COPD was found in the remaining 4 (44%).

DISCUSSION

In this study, we have obtained an accurate
microspirometer-derived estimate of the prevalence of
clinically significant COPD among those with a significant
smoking history hospitalised for acute MI.

Consistent between the two geographical cohorts, we
found the prevalence of significant COPD (GOLD 2-4)
determined by microspirometry to be around 18%. This
is not a trivial prevalence considering that both countries
have low smoking rates globally and that the hospitals
were large university hospitals with generally relatively
healthy and young populations. For comparison, the
prevalence of COPD in the adult general European popu-
lation is around 10%.'°

Severity of COPD is classified by grade of airflow
obstruction (GOLD 1-4), based on FEV, as a percentage
of the predicted value (FEVl%pred).6 Based on the fact
that GOLD stage 1 denotes mild COPD with normal
FEV, %pred and that previous mortality studies included
moderate and severe COPD,'” we chose to pre-specify
GOLD stages 2—4 as the definition of clinically significant
COPD. However, including GOLD 1 added only a small
number of additional cases and did not substantially
change the result. In those with detected COPD, there
was evidence of a high burden of symptoms, defined as
CAT score >10,° in around two-thirds of cases.

Notably, a large proportion of those with detected
significant COPD had no prior diagnosis and were not
receiving any inhaled treatment. This suggests a signifi-
cant unrecognised and untreated burden of COPD in
this population. Similarly, there were participants with
a previous diagnosis of COPD in whom no evidence of
significant airflow limitation was found. It is not known
whether these cases had previously undergone spirom-
etry, butitis recognised thatlack of access to spirometry in
primary care is an issue that leads to both under-diagnosis
and over-diagnosis, a factor that has been exacerbated by
the COVID-19 pandemic.®!”

There are compelling reasons for detecting COPD in
patients who suffer from an acute MI or other cardio-
vascular diseases, given there are shared risk factors and
considerable, multifaceted interplay between the two
conditions.'® The incidence of MI in those with COPD is
greater than in those without, and risk further increases
significantly after an exacerbation of COPD."” * The
presence of COPD in patients with MI confers a worse
prognosis than in those without COPD, with evidence
suggesting that at least some of this effect may be inde-
pendent of other factors.” Mechanistically, the two condi-
tions share inflammation as an underlying pathological
process, which is a potentially powerful target for thera-
peutic modulation in both COPD and MIL*!

Moreover, appropriately treating COPD has been
shown to reduce cardiovascular risk. In the Informing
the Pathway of Chronic Obstructive Pulmonary Disease

Table 2 Characteristics of those with COPD and GOLD>2 airflow limitation in the two cohorts and when combined

Characteristic

UK cohort (n=39)

Sweden cohort (n=52) Combined cohort (n=91)

Prior diagnosis of COPD, n (%, 95% ClI)
Eosinophil count (cells/mm?®)
<100, n (%, 95% ClI)
100 to 299, n (%, 95% ClI)
>300, n (%, 95% CI)
CAT score
Median (IQR)
High symptom burden (CAT=10), n (%, 95% ClI)
Receiving inhaled corticosteroid, n (%, 95% Cl)

17 (6-23)

13 (33.3, 19 to 50)

12 (30.8, 17 to 48)
19 (48.7, 32 to 65)
8 (20.5, 9 to 36)

26 (66.7, 50 to 81)
6 (15.4, 6 to 31)

9 (17.3, 8.2 t0 30.3) 22 (24.1, 16 to 34)

8 (17.4, 8 to 31)
29 (63.0, 48 to 77)
9 (19.6, 9 to 34)

20 (23.5, 15 to 34)
48 (56.5, 45 to 67)
17 (20.0, 12 to 30)

12 (7-18)
33 (63.5, 49 to 76)
8 (15.4, 7 to 28)

14 (12-17)
59 (64.8, 54 to 74)
14 (15.4, 9 to 24)

CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; GOLD, Global initiative on chronic Obstructive Lung Disease.
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Table 3 Comparison of characteristics of those with and without GOLD 2-4 COPD in the combined cohort

With GOLD 2-4 COPD  Without GOLD 2-4 COPD
Characteristic (n=91) (n=427) Odds ratio (95%Cl) P value
Sex, n (%) 0.88 (0.51 to 1.51) 0.69
Female 21 (23.1) 109 (25.5)
Male 70 (76.9) 318 (74.5)
Age, mean (SD) 65.2+6.9 63.7+4.7 - 0.83
Smoking, n (%) 0.61 (0.39 to 0.97) 0.038
Current 51 (23.1) 188 (44.0)
Ex 40 (76.9) 239 (56.0)
Pack-years, mean+SD 36.3+3.2 32.2+5.9 - 0.31
Body Mass Index, mean+SD 29.4+3.3 28.8+5.1 - 0.82
Previous COPD diagnosis, n (%) 22 (24.2) 40 (9.4) 3.09 (1.76 to 5.56) 0.0003
Comorbid conditions, n (%)
Asthma 6 (6.6) 37 (8.7) 0.74 (0.32 to 1.80) 0.68
Hypertension 44 (48.4) 220 (51.5) 0.88 (0.56 to 1.39) 0.64
Heart failure 11 (12.1) 24 (5.6) 2.31 (1.05 to 4.87) 0.036
Atrial fibrillation 9 (9.9 26 (6.1) 1.69 (0.75 to 3.74) 0.25
Diabetes 15 (16.5) 86 (20.1) 0.78 (0.42 to 1.40) 0.47
Previous stroke/TIA 6 (6.6) 18 (4.2) 1.60 (0.64 to 3.97) 0.41
Type of infarction 1.40 (0.88 to 2.21) 0.16
STEMI, n (%) 45 (49.4) 176 (41.2)
NSTEMI, n (%) 46 (50.5) 251 (58.8)

COPD, chronic obstructive pulmonary disease; GOLD, Global initiative on chronic Obstructive Lung Disease; NSTEMI, non-ST-elevation
myocardial infarction; STEMI, ST-elevation myocardial infarction; TIA, transient ischaemic attack.

Treatment trial, 10355 patients with COPD were
randomised to triple therapy with LAMA/LABA/ICS or
corresponding LABA/ICS or LAMA/LABA, and reported
a reduced risk of exacerbation with triple therapy
compared with double bronchodilation.? In a secondary
analysis, all-cause and cardiovascular mortality in patients
on triple therapy versus dual bronchodilator were
reduced.® In the Efficacy and Safety of Triple Therapy
in Obstructive Lung Disease trial, 8588 participants with
moderate to very severe COPD and at least one exacer-
bation in the previous year were randomised to receive
two times per day inhaled doses of triple therapy with ICS
(at one of two doses), LAMA and LABA; or dual therapy
with either LAMA+LABA or ICS+LABA. Triple therapy,
including either dose of ICS, led to a significantly lower
incidence of moderate or severe COPD exacerbations
during the 52-week follow-up period.23 Moreover, those
in the triple therapy group receiving the higher ICS dose
had reduced all-cause mortality compared with those
receiving LAMA+LABA, suggesting ICS may be important
in reducing mortality risk in this population. A post hoc
analysis further suggested that the mortality reduction was
driven by a lower frequency of cardiovascular events in
those receiving ICS.° This is being prospectively explored
in the ongoing Randomized, Double-blind, Parallel
Group, Multi-center, Phase III Study to Assess the Efficacy

of Budesonide, Glycopyrronium, and Formoterol Fuma-
rate Metered Dose Inhaler Relative to Glycopyrronium
and Formoterol Fumarate MDI on Cardiopulmonary
Outcomes in Chronic Obstructive Pulmonary Disease
(THARROS, NCT06283966). THARROS aims to
randomise around 5000 participants and has a composite
primary endpoint of time to first severe cardiac event,
severe COPD exacerbation or cardiopulmonary death.

ICS may be more beneficial in COPD where eosinophil
count is >300 cells/pL, and should also be considered if
100-300/pL, but avoided if <100/pL.®* In our cohort,
around three-quarters of those with detected COPD had
an eosinophil count that would typically warrant consid-
eration of ICS treatment, but ICS was only being received
by 2 out of 15 patients (13%) with eosinophil count
>300 cells/pL and 10 out of 56 (18%) with >100 cells/pL.
This is likely to be due to both COPD not having been
previously diagnosed and under-prescription of ICS in
those with a known COPD diagnosis.

Characteristics of enrolled participants with and without
detected COPD were also compared. Being an ex-smoker
rather than a current smoker was more common in those
with detected COPD than those without. This may suggest
that developing symptoms of COPD leads to greater moti-
vation (for patients, their support networks, and clini-
cians) for smoking cessation, while a healthy smoker
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effect may be applied to those without COPD.* A prior
diagnosis of heart failure was more common in those
with detected COPD than those without. There is a well-
established link between the two conditions, including
shared risk factors, symptoms and influence on pulmo-
nary artery pressures.”’

The studies also sought to demonstrate the feasibility
of performing microspirometry in patients hospitalised
for MI. A small sub-analysis assessed the correlation of
findings of microspirometry during hospitalisation with
those from subsequent formal spirometry. While the find-
ings agreed more often than not, in a significant propor-
tion, there was an apparent disparity, which leads to some
uncertainty around the value of either microspirometry
or in-hospital testing in this population. Even if COPD-6
is validated for use without a post-bronchodilator test,’
we cannot rule out that some of the patients with a posi-
tive screening for COPD may have had normalised values
after optimal bronchodilation treatment. In our opinion,
due to ease of access and low cost of the COPD-6 device,
microspirometry is suitable for screening and making a
preliminary diagnosis, but establishing a final diagnosis
and making decisions on maintenance treatment should
be based on regular dynamic spirometry. However, our
work emphasises the importance of active screening for
COPD in patients with previous MI, in order to opti-
mise cardiopulmonary outcomes. Compared with<0.7,
the FEV /FEV, threshold of 0.73 captured slightly more
patients with a previously known COPD diagnosis, and
may be preferable for screening.

The major strength of the study was the consecutive
recruitment in two study populations from two different
countries, where the similar result indicates true robust
findings. Interpretation of the study is limited by some
uncertainty in the reliability of COPD6 testing in this
population, though it has been validated in others. Never-
theless, the findings from the small number that subse-
quently went on to have conventional spirometry mean
that further work is warranted to determine that micro-
spirometry is a valid method for a preliminary COPD
diagnosis or only screening in this setting. Similarly, it
is possible that conditions related to MI, such as heart
failure, even if not clinically apparent, may have affected
measurements, though this usually does so in a restric-
tive rather than obstructive pattern so the prevalence of
COPD is unlikely to have been over-estimated.”” Future
work should also focus on longitudinal assessment of the
association between microspirometry-determined COPD
status and clinical outcomes in patients with MI.

CONCLUSION

In this cohort of patients hospitalised for acute MI in
Sweden and UK, around one in five patients with a history
of smoking was found to have significant COPD based on
microspirometry. Symptom burden was high and treat-
ment rate with ICS was low. Among those diagnosed with
COPD, around three-quarters had not been previously

diagnosed with COPD. Detection of COPD in patients
with acute MI has clear potential to reduce ongoing
cardiopulmonary risk in this population and should be
considered as a component of routine practice.

Author affiliations

"Cardiovascular Research Unit, The University of Sheffield, Sheffield, UK

2NIHR Sheffield Biomedical Research Centre, Sheffield Teaching Hospitals NHS
Foundation Trust, Sheffield, UK

SDepartment of Respiratory Medicine, Orebro Universitet, Orebro, Sweden
“Medical Sciences, Uppsala University, Uppsala, Sweden

SUppsala Clinical Research Center, Uppsala, Sweden

%Department of Physiology and Pharmacology, Karolinska Institutet, Stockholm,
Sweden

"ME Cardiology, Karolinska University Hospital, Stockholm, Sweden

8Department of Clinical Science, Karolinska Institutet, Stockholm, Sweden
®Department of Clinical Science and Education, Division of Cardiology, Karolinska
Institutet, Stockholm, Sweden

10Department of Cardiology, Clinical Sciences, Lunds Universitet, Lund, Sweden
"Department of Cardiology Department of Health, Medicine and Caring Sciences,
Linkdping University, Linkoping, Sweden

"2Projects, Early Respiratory and Immunology, BioPharmaceuticals R&D,
AstraZeneca, Cambridge, UK

"®Department of Cardiology, Orebro University Hospital, Orebro universitet, Orebro,
Sweden

Faculty of Medicine and Health, School of Medical Sciences, Orebro universitet,
Orebro, Sweden

"SCardiovascular Research Unit, Division of Clinical Medicine, University of Sheffield,
Sheffield, UK

"8Clinical Development, Late Respiratory and Immunology, BioPharmaceuticals
R&D, AstraZeneca, Cambridge, UK

"Global Medical Affairs, Respiratory, BioPharmaceutical Medical, AstraZeneca plc,
London, UK

"8Clinical Operations - Late Respiratory and Immunology, Biopharmaceuticals R&D,
AstraZeneca, Cambridge, UK

Contributors WAEP, JS—conceptualisation, study design and conduct, data
analysis, drafting manuscript, approval of final version; JO, PA, CR, TJ, RH, MAM,
DE, AA, SSL, JL, CJ, AB, NE, HMcM, BM—study conduct, drafting manuscript,
approval of final version; KVK, MP, JE-K, RS—conceptualisation, drafting
manuscript, approval of final version; RFS, SKJ—conceptualisation, study design
and conduct, senior oversight, drafting manuscript, approval of final version. WAEP
is the guarantor.

Funding This work was funded by Externally Sponsored Research Grants from
AstraZeneca. Despite author affiliations with the funder, AstraZeneca did not
influence the results/outcomes of the study.

Competing interests WAEP discloses research support and personal fees from
AstraZeneca. JS reports personal fees for educational activities and lectures from
AstraZeneca, Boehringer Ingelheim, Chiesi and Novartis. JO reports institutional
research grants/support from Amgen, AstraZeneca, Bayer, Novartis, and Roche
Diagnostics. CR reports research support from MSD. RH reports lecture fees to
institution from AstraZeneca and Pfizer. AA is an employee of Boehringer Ingelheim.
KVK, MP, JE-K and RS are employees of AstraZeneca and hold stock and/or stock
options in the company. CJ has received honoraria for educational activities and
lectures from AstraZeneca, Boehringer Ingelheim, Chiesi, GlaxoSmithKline, Novartis,
Orion, and TEVA, and has served on advisory boards arranged by AstraZeneca,
Boehringer Ingelheim, GlaxoSmithKline, Novartis, Orion. and TEVA. RFS reports
institutional research grants/support from AstraZeneca and Cytosorbents; and
personal fees from Alfasigma, AstraZeneca, Boehringer Ingelheim/Lilly, Chiesi,
Cytosorbents, Daiichi Sankyo, Idorsia, Novartis, Novo Nordisk, Pfizer, PhaseBio and
Tabuk. SKJ reports institutional research grants/support from Amgen, AstraZeneca,
Novartis, Jansen. The other authors have no disclosures.

Patient and public involvement Patients and/or the public were involved in the
design, conduct, reporting or dissemination plans of this research. Refer to the
Methods section for further details.

Patient consent for publication Not applicable.

Parker WAE, et al. BMJ Open 2025;15:€097851. doi:10.1136/bmjopen-2024-097851

salbojouyoa) Jejiwis pue ‘Bululesy |y ‘Buiuiw elep pue 1xa} 0} palejal sasn Joj buipnjoul ‘ybAdoo Aq paloaloid
*1senb Aq 620z ‘1.2 Aen uo /woo*fwg uadolwa//:diy wouy pepeojumoq 'sz0z Aeln 8 uo 158/60-r202-uadolwq/gg L1 0l se paysiignd isiy :uado rINg


http://bmjopen.bmj.com/

Ethics approval This study involves human participants. The UK study was
approved by the National Health Service Yorkshire & the Humber (Bradford/Leeds)
Research Ethics committee (Ref 22/YH/0015) and the Swedish study by the
Swedish Ethical Review Authority (Dnr 2021-05615-01). Participants gave informed
consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

William A E Parker http://orcid.org/0000-0002-7822-8852
Moman A Mohammad http://orcid.org/0000-0003-4242-9801
Christer Janson http://orcid.org/0000-0001-5093-6980

Anna Bjorkenheim http://orcid.org/0000-0002-4288-3310

REFERENCES

1 Forey BA, Thornton AJ, Lee PN. Systematic review with meta-
analysis of the epidemiological evidence relating smoking to COPD,
chronic bronchitis and emphysema. BMC Pulm Med 2011;11:36.

2 Prescott E, Hippe M, Schnohr P, et al. Smoking and risk of
myocardial infarction in women and men: longitudinal population
study. BMJ 1998;316:1043-7.

3 Andell B, Koul S, Martinsson A, et al. Impact of chronic obstructive
pulmonary disease on morbidity and mortality after myocardial
infarction. Open Heart 2014;1:e000002.

4 Lipson DA, Crim C, Criner GJ, et al. Reduction in All-Cause Mortality
with Fluticasone Furoate/Umeclidinium/Vilanterol in Patients with
Chronic Obstructive Pulmonary Disease. Am J Respir Crit Care Med
2020;201:1508-16.

5 Martinez FJ, Rabe KF, Ferguson GT, et al. Reduced All-Cause
Mortality in the ETHOS Trial of Budesonide/Glycopyrrolate/
Formoterol for Chronic Obstructive Pulmonary Disease. A
Randomized, Double-Blind, Multicenter, Parallel-Group Study. Am J
Respir Crit Care Med 2021;203:553-64.

6 Global initiative for chronic obstructive lung disease. 2024 gold
report. 2024. Available: https://goldcopd.org/2024-gold-report/

7 Wallentin L, Becker RC, Budaj A, et al. Ticagrelor versus clopidogrel
in patients with acute coronary syndromes. N Engl J Med
2009;361:1045-57.

8 Diab N, Gershon AS, Sin DD, et al. Underdiagnosis and
Overdiagnosis of Chronic Obstructive Pulmonary Disease. Am J
Respir Crit Care Med 2018;198:1130-9.

9 van der Velden RMJ, Hereijgers MJM, Arman N, et al. Implementation
of a screening and management pathway for chronic obstructive
pulmonary disease in patients with atrial fibrillation. Europace
2023;25:euad193.

10 Schermer TR, Vatsolaki M, Behr R, et al. Point of care
microspirometry to facilitate the COPD diagnostic process in primary
care: a clustered randomised trial. NPJ Prim Care Respir Med
2018;28:17.

11 Bhatt SP, Kim Y-I, Wells JM, et al. FEV(1)/FEV(6) to diagnose airflow
obstruction. Comparisons with computed tomography and morbidity
indices. Ann Am Thorac Soc 2014;11:335-41.

12 Thygesen K, Alpert JS, Jaffe AS. What’s new in the Fourth Universal
Definition of Myocardial infarction? Eur Heart J 2018;39:3757-8.

13 Kjeldgaard P, Lykkegaard J, Spillemose H, et al. Multicenter study of
the COPD-6 screening device: feasible for early detection of chronic
obstructive pulmonary disease in primary care? Int J Chron Obstruct
Pulmon Dis 2017;12:2323-31.

14 Jones PW, Harding G, Berry P, et al. Development and
first validation of the COPD Assessment Test. Eur Respir J
2009;34:648-54.

15 Dickens AP, Fitzmaurice DA, Adab P, et al. Accuracy of Vitalograph
lung monitor as a screening test for COPD in primary care. NPJ Prim
Care Respir Med 2020;30:2.

16 Adeloye D, Chua S, Lee C, et al. Global and regional estimates of
COPD prevalence: Systematic review and meta-analysis. J Glob
Health 2015;5:020415.

17 Howard S. “Silent scandal” of missing lung diagnostics in England’s
most deprived areas-where respiratory disease is most prevalent.
BMJ 2023;382:2140.

18 Goedemans L, Bax JJ, Delgado V. COPD and acute myocardial
infarction. Eur Respir Rev 2020;29:190139.

19 Donaldson GC, Hurst JR, Smith CJ, et al. Increased Risk of
Myocardial Infarction and Stroke Following Exacerbation of COPD.
Chest 2010;137:1091-7.

20 Kunisaki KM, Dransfield MT, Anderson JA, et al. Exacerbations of
Chronic Obstructive Pulmonary Disease and Cardiac Events. A Post
Hoc Cohort Analysis from the SUMMIT Randomized Clinical Trial.
Am J Respir Crit Care Med 2018;198:51-7.

21 Matter MA, Paneni F, Libby P, et al. Inflammation in acute
myocardial infarction: the good, the bad and the ugly. Eur Heart J
2024;45:89-103.

22 Lipson DA, Barnhart F, Brealey N, et al. Once-Daily Single-Inhaler
Triple versus Dual Therapy in Patients with COPD. N Engl J Med
2018;378:1671-80.

23 Rabe KF, Martinez FJ, Ferguson GT, et al. Triple Inhaled Therapy at
Two Glucocorticoid Doses in Moderate-to-Very-Severe COPD.

N Engl J Med 2020;383:35-48.

24 Agusti A, Fabbri LM, Singh D, et al. Inhaled corticosteroids in COPD:
friend or foe? Eur Respir J 2018;52:1801219.

25 Toettenborg SS, Thomsen RW, Johnsen SP, et al. Determinants of
Smoking Cessation in Patients With COPD Treated in the Outpatient
Setting. Chest 2016;150:554-62.

26 Axson EL, Bottle A, Cowie MR, et al. Relationship between
heart failure and the risk of acute exacerbation of COPD. Thorax
2021;76:807-14.

27 Olson SR, Murphree CR, Zonies D, et al. Thrombosis and Bleeding
in Extracorporeal Membrane Oxygenation (ECMO) Without
Anticoagulation: A Systematic Review. ASAIO J 2021;67:290-6.

Parker WAE, et al. BMJ Open 2025;15:e097851. doi:10.1136/bmjopen-2024-097851

salbojouyoa} Jejiwis pue ‘Buluiel) |y ‘Buluiw ejep pue 1xa} 0} palejal sasn 10} buipnjoul ‘ybIAdoo Aq pajosloid
*1senb Aq 620z ‘1.2 Aen uo /woo*fwg uadolwa//:diy wouy pepeojumoq 'sz0z Aeln 8 uo 158/60-r202-uadolwq/gg L1 0l se paysiignd isiy :uado rINg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-7822-8852
http://orcid.org/0000-0003-4242-9801
http://orcid.org/0000-0001-5093-6980
http://orcid.org/0000-0002-4288-3310
http://dx.doi.org/10.1186/1471-2466-11-36
http://dx.doi.org/10.1136/bmj.316.7137.1043
http://dx.doi.org/10.1136/openhrt-2013-000002
http://dx.doi.org/10.1164/rccm.201911-2207OC
http://dx.doi.org/10.1164/rccm.202006-2618OC
http://dx.doi.org/10.1164/rccm.202006-2618OC
https://goldcopd.org/2024-gold-report/
http://dx.doi.org/10.1056/NEJMoa0904327
http://dx.doi.org/10.1164/rccm.201804-0621CI
http://dx.doi.org/10.1164/rccm.201804-0621CI
http://dx.doi.org/10.1093/europace/euad193
http://dx.doi.org/10.1038/s41533-018-0083-9
http://dx.doi.org/10.1513/AnnalsATS.201308-251OC
http://dx.doi.org/10.1093/eurheartj/ehy655
http://dx.doi.org/10.2147/COPD.S136244
http://dx.doi.org/10.2147/COPD.S136244
http://dx.doi.org/10.1183/09031936.00102509
http://dx.doi.org/10.1038/s41533-019-0158-2
http://dx.doi.org/10.1038/s41533-019-0158-2
http://dx.doi.org/10.7189/jogh.05.020415
http://dx.doi.org/10.7189/jogh.05.020415
http://dx.doi.org/10.1136/bmj.p2140
http://dx.doi.org/10.1183/16000617.0139-2019
http://dx.doi.org/10.1378/chest.09-2029
http://dx.doi.org/10.1164/rccm.201711-2239OC
http://dx.doi.org/10.1093/eurheartj/ehad486
http://dx.doi.org/10.1056/NEJMoa1713901
http://dx.doi.org/10.1056/NEJMoa1916046
http://dx.doi.org/10.1056/NEJMoa1916046
http://dx.doi.org/10.1183/13993003.01219-2018
http://dx.doi.org/10.1016/j.chest.2016.05.020
http://dx.doi.org/10.1136/thoraxjnl-2020-216390
http://dx.doi.org/10.1097/MAT.0000000000001230
http://bmjopen.bmj.com/

	Prevalence of microspirometry-­detected chronic obstructive pulmonary disease in two European cohorts of patients hospitalised for acute myocardial ﻿
﻿infarction: a﻿ cross-­sectional study﻿
	ABSTRACT
	Introduction﻿﻿
	Methods
	Study design and data collection
	Regulatory approval
	Statistical analysis
	Patient and public involvement

	Results
	Recruitment
	Detection of airflow obstruction by microspirometry
	Characteristics of patients with detected significant COPD
	Comparison of those with and without detected significant COPD
	Feasibility and accuracy of microspirometry in the hospitalised MI population

	Discussion
	Conclusion
	References


