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Abstract

Background: Spirometry is a primary tool for early chronic obstructive pulmonary disease
(COPD) detection in patients with risk factors, for example, cigarette smoking. The aim of this
study was to evaluate the strategy of an active screening for COPD among smokers admitted

to the pulmonary and cardiology department.

Methods: This prospective study was conducted between February and March 2019. All
hospitalized smokers aged 40years and older completed an original questionnaire and had
spirometry measurement with a bronchial reversibility test (if applicable) performed by

medical students using a portable spirometer.

Results: One hundred and eighty-eight patients were eligible to participate in the study.
Seventy (37%) subjects refused to participate. Eventually, 116 (62%) patients were included
in the final analysis and 94 (81%) performed spirometry correctly. In total, 32 (34 %) patients
were found to have COPD. Nine (28%) of these patients were newly diagnosed, 89% of

them had mild-to-moderate airway obstruction. Patients with newly diagnosed COPD were
significantly younger [age 63 (56-64) versus 69 (64-78) years], had a longer smoking-free
period [17 (13-20) versus 9 (2-12) years], had fewer symptoms and had a better lung function
compared with patients with a previous diagnosis of COPD (p < 0.05 for all comparisons).
Conclusion: The proposed diagnostic strategy can be successfully used to improve COPD
detection in the inpatient setting. The majority of the newly diagnosed COPD patients had
mild-to-moderate airway obstruction. Patients who should be particularly screened for COPD
include ex-smokers with less pronounced respiratory symptoms.
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Introduction

Although chronic obstructive pulmonary disease
(COPD) affects approximately one-fourth of the
population of smokers aged 40years and older,! most
of the affected subjects are unaware of having the dis-
ease.?? This is, at least partially, related to the fact
that even 80% of undiagnosed subjects have mild-to-
moderate disease.>? In particular, early COPD,
which is often mildly symptomatic,* can hinder
patients from seeking medical help and receiving
treatment. Underdiagnosis and undertreatment of

COPD is critically important as the disease is pro-
gressive and leads to continuous lung function
decline. It is hypothesized that the annual loss of
forced expiratory volume in the first second (FEV,) is
more pronounced in earlier stages of the disease.>-°
Moreover, early COPD does not exclude the possi-
bility of an exacerbation, which is an important cause
of hospital admission and death.” Therefore, diag-
nosing and treating patients with COPD, especially
in early stages, can lead to improvement in their
health status.?
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Study Algorithm

(Patient age at least 40 years)

Any smoking history? "
yes

Start questionnaire

At least 10 pack years

yes

<No contradictions for spirometry o

yes

Ask for consent yRefusal

Agreement

(Continue questionnaire and perform spirometry)

Figure 1. Study algorithm.
COPD, chronic obstructive pulmonary disease.

The gold standard for COPD diagnosis and mon-
itoring is spirometry. Although it is an easy and
low-cost method for basic lung function assess-
ment, spirometry is frequently underused both in
general practice and hospital settings, leading to
underdiagnosis or overdiagnosis of COPD,%1!
especially in patients with dyspnea related to car-
diovascular diseases.!? In a study by Spero er al.,
only 8.4% of patients admitted to hospital with a
diagnosis of COPD had a spirometry performed
at discharge and in more than 30% of these
patients spirometry did not confirm the diagnosis.
We believe that accessibility to spirometry can be
improved by the use of portable devices. It has
been shown that portable spirometers linked to a
mobile phone could be used as an alternative to
laboratory spirometry and performed in the office
or at bedside prior to discharge.!3-17 In this study,
we propose an active screening strategy for hospi-
talized smokers to improve the diagnosis of
COPD, especially when there is limited accessi-
bility to laboratory spirometry. Briefly, all hospi-
talized patients with risk factors for COPD
(smokers aged =40years) admitted to the pulmo-
nary and the cardiology departments were ques-
tioned on their symptoms and comorbidities and
underwent spirometry with the use of a portable

spirometer. The choice of these two departments
was based on the common risk factor of respira-
tory and cardiovascular diseases, that is, cigarette
smoking. In this study we aimed to evaluate the
feasibility of the proposed strategy to assess the
prevalence of COPD and to identify under- and
overdiagnosed patients with COPD among smok-
ers aged 40years and older admitted to the pul-
monary and the cardiology departments.

Patients and methods

General study design

This was a prospective, cross-sectional study per-
formed at the Central Teaching Hospital of the
Medical University of Warsaw, Poland. All
patients admitted to the pulmonary and the cardi-
ology departments between February and March
2019 were screened for eligibility to participate in
the study. Patient recruitment was performed by
trained medical students who were guided on the
study algorithm (Figure 1) by an interactive elec-
tronic questionnaire (KoBoToolbox, Harvard
Humanitarian Initiative, Cambridge, MA, USA)
and were working under the supervision of two
pulmonologists. The questionnaire consisted of
45 questions on demographic data, smoking his-
tory, respiratory symptoms, comorbidities, medi-
cations, contraindications to perform spirometry
and World Health Organization (WHO) perfor-
mance status (see Supplemental Material).
Patients who met the inclusion criteria (see below)
underwent spirometry with a portable spirometer.
In both departments, spirometry was carried out
by the same group of students. Patients who were
hospitalized because of acute medical conditions
had spirometry after stabilization, whereas patients
who were stable and admitted to perform planned
procedures had spirometry on admission. The
study project was approved by the Institutional
Review Board of the Medical University of
Warsaw, Warsaw, Poland (KB/232/2018) and
was performed in accordance with the principles
stated in the Declaration of Helsinki. All enrolled
patients gave their written informed consent to
participate in the study. All data were anonymized
and treated with confidentiality according to
Good Clinical Practice guidelines.

Study participants
The two major inclusion criteria were age =40 years
and smoking history of at least 10 pack-years.
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Exclusion criteria comprised contraindications to
perform spirometry and refusal or inability to give
a written informed consent to participate in the
study.

Spirometry and definitions

A portable AioCare® spirometer (HealthUp,
Poland) with a wireless connection (via
Bluetooth) to a dedicated software running on
mobile phone operating systems was used to per-
form spirometry. The AioCare® spirometer
meets all performance criteria described in inter-
national standards.!® The device measures all
commonly used spirometry parameters including
forced vital capacity (FVC), FEV, and peak
expiratory flow. The measurements were per-
formed in a sitting position with a nose clip
clamping the nostrils. In this study, spirometry
was defined as a complete spirometry test con-
sisting of at least three maneuvers with the meas-
urement of FVC. If a maneuver was not in line
with American Thoracic Society/European
Respiratory Society (ATS/ERS) spirometry qual-
ity criteria, automatic feedback was provided to
the medical students responsible for conducting
the test. Spirometry quality assessment and inter-
pretation of the results was performed by two
pulmonologists according to the ATS/ERS
guidelines.!%20 In patients with baseline airway
obstruction [FEV,/FVC < lower limit of normal
(LLN) according to the Global Lung Initiative
reference values], a reversibility test with 400 ug
salbutamol ovia a pressurized metered-dose
inhaler with a spacer was performed. In patients
who received a short- or a long-acting bronchodi-
lator within 6 or 24 h, respectively, before the test
was performed, the spirometry was considered a
post-bronchodilator examination and a reversi-
bility test was not conducted. COPD diagnosis
was made when the post-bronchodilator FEV,/
FVC was below the LLN after the exclusion of
other reasons for fixed airway obstruction.?! The
severity of airway obstruction was graded accord-
ing to Global Initiative for Chronic Obstructive
Lung Disease (GOLD) recommendations.??
COPD overdiagnosis was considered when the
study participant reported a diagnosis of COPD,
but there was no fixed airway obstruction (post-
bronchodilator FEV,/FVC = LLN). COPD
underdiagnosis was defined as the presence of
irreversible airway obstruction in a patient with-
out an earlier diagnosis of COPD.23

Statistical analysis

Estimation of the sample size was based on the
prevalence of COPD in the Polish population
aged =40years and among smokers, estimated
to be 9.3%3 and 22.95%,! respectively. We
assumed that the COPD prevalence in our
study would be 25% lower than that found in
the above cited literature data. Assuming the
power of 80% and the significance level of 5%,
the sample size was estimated as 92 subjects
(46 in the pulmonary and 46 in the cardiology
department).

Continuous data are expressed as medians and
interquartile ranges (25th to 75th percentiles)
and categorical data are presented as numbers
and percentages. Statistical analysis was per-
formed using Statistica 13.3 (StatSoft Inc.,
Tulsa, OK, USA). The differences between
continuous variables in two groups were tested
using the non-parametric Mann—Whitney
U-test. The categorical variables were compared
using chi-squared test or Fisher’s exact test.
The statistical significance was accepted at a
p-value less than 0.05.

Results

Patient characteristics

Four hundred and eighty-five patients were
screened and 188 were eligible to participate in
the study. Seventy (37%) subjects refused to par-
ticipate in the study. The data on patient inclu-
sion are presented in Figure 2. Ultimately,
116/188 (62%) patients (51 and 65 in the pulmo-
nary and in the cardiology department, respec-
tively) were included in the analysis. The
characteristics of the study group are presented in
Table 1. There were no differences in age, body-
mass index, smoking history or WHO perfor-
mance status between patients from the two
departments. The cardiology group was charac-
terized by a higher proportion of men compared
with the pulmonary group (p=0.03). In the pul-
monary group, more subjects had had spirometry
in the past and had a shorter time interval since
the last spirometry compared with the cardiology
group (p=0.005). In the whole cohort, 92%
patients had cardiovascular diseases and 22% had
diabetes. Overall, 94 (81%) spirometry measure-
ments were performed correctly and were used
for analysis.
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Patients admitted to hospital
n=485

* Patients discharged
before the study
n=31

* Patients who did not
meet inclusion
criteria n=265

Eligible patients

n=188
* Refusals n=70 le—
Y
Study group
n=118
* Incomplete datan=2 |«

Y

Subjects included in the analysis
n=116

Figure 2. Flow diagram of the subjects screened and
included in the full cohort.

Prevalence of COPD and detection of new cases

of COPD

Fixed airway obstruction consistent with the diag-
nosis of COPD was found in 32 (34%) patients:
23/46 in the pulmonary and 9/48 in the cardiology
department, respectively, p=0.019 (Figure 3). Of
those, nine (28%) (four in the pulmonary and five
in the cardiology department, respectively) sub-
jects were newly diagnosed with COPD. The pro-
portion of newly diagnosed COPD patients to
non-COPD patients was numerically higher in the
pulmonary than in the cardiology department but
the difference was not statistically significant (17%
versus 10%, respectively, p=0.72)).

Five of the nine newly diagnosed COPD patients
had had spirometry in the past (three within the
previous year, two more than 1year prior to the
study). Patients with newly diagnosed COPD
were significantly younger [age 63 (56—64) versus
69 (64-78) years], had a longer smoking-free

period [17 (13-20) wersus 9 (2-12) years], had
fewer symptoms and had better lung function
compared with patients with earlier COPD diag-
nosis (Table 2) (p<<0.05 for all comparisons).
Figure 4 presents the prevalence of COPD and
airway obstruction severity according to GOLD
in the pulmonary and in the cardiology depart-
ment. The underdiagnosis rate in patients with
different airway obstruction severity grades was as
follows: 80% for mild, 25% for moderate, 0% for
severe and 33% for very severe (Figure 5). In 3/30
(10%) patients (one in the pulmonary and two in
the cardiology department) who had reported an
earlier COPD diagnosis, there was no fixed air-
way obstruction and the diagnosis of COPD was
excluded. Two of these patients had no airway
obstruction in the post-bronchodilator spirome-
try and one had a normal spirometry without
prior bronchodilator intake. All of the overdiag-
nosed patients had had a spirometry performed in
the past.

Acceptability of spirometry examinations in the
pulmonary and the cardiology departments and

in patients with different performance status

A larger proportion of patients hospitalized in the
pulmonary department could perform a spirom-
etry meeting the quality standards compared with
the patients treated in the cardiology department:
46 (90%) versus 48 (74%) respectively, p=0.014.
The subjects who performed a quality spirometry
were significantly younger and had had spirome-
try more recently compared with those who did
not (Table 3). There were no differences in the
smoking history or the WHO performance status
between the groups.

We found no difference in the percentage of qual-
ity examinations between patients with good
(WHO 0-1) and poor (2-4) WHO performance
status, 81% wversus 80%, p=0.76. As there were
only one and two patients with WHO perfor-
mance status 3 and 4, respectively, we could not
reliably assess and compare the ability to perform
spirometry in those patients. Out of these three
patients, only one performed spirometry which
met the quality standards. The other two patients
failed to perform any correct maneuver.

Discussion
The present study showed that active COPD
screening in the inpatient setting is feasible. We
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Table 1. Characteristics of the study population.

All Pulmonary Cardiology p
N=116 department department

n=51 n=65
Age, years 66 (59-73) 66 (59-73) 66 (59-73) 0.76
Male gender 79 (68%) 29 (57%) 50 (77%) 0.03
BMI, kg/m?] 27.4 (24.2-30.8) 27.3 (23.4-32.0) 27.4 (24.8-29.7) 0.75
Current smoker/ex-smoker 35 (30%)/81 (70%) 18 (35%])/33 (65%) 17 (26%)/48 (74%) 0.31
Pack-years 30 (20-40) 30 (20-40) 30 (20-40) 0.58
Years free from smoking 13 (4-25) 12 (3-22) 14.5 (4-25) 0.60
Spirometry in the past 87 (75%) 45 (88%) 42 (65%) 0.005
Months since the last 9 (1-60) 1 (0-4) 48 (12-168) <0.001
spirometry
Performance status according to the WHO
Grade 0 54 (46%) 22 (43%) 32 (49%) 0.33
Grade 1 43 (37%) 18 (35%) 25 (38%)
Grade 2 16 (14%) 9 (18%) 7 (11%)
Grade 3 1(1%) 0(0%) 1(2%)
Grade 4 2 (2%) 2 (4%) 0 (0%)
Previous diagnosis of obstructive lung disease
COPD 30 (26%]) 21 (41%) 9 (14%) <0.001
Asthma 10 (9%) 6 (12%) 4 (6%)
None 76 (65%) 24 (47%) 52 (80%)
Comorbidities
Cardiovascular diseases 102/111 (92%) 39/46 (85%) 63/65 (97%) 0.031
Diabetes 241111 (22%) 7/46 (15%) 17/65 (26%) 0.241

Data are presented as median (interquartile range) or n (%).

BMI, body mass index; COPD, chronic obstructive pulmonary disease; WHO, World Health Organization.

found that the medical students’ involvement
allowed to achieve spirometry of sufficient quality
and to detect irreversible airway obstruction,
which is crucial for COPD diagnosis. Patients
with newly diagnosed COPD have mainly mild-
to-moderate airway obstruction. Of note,
although our study was addressed to hospitalized
patients with COPD risk factors, a significant
proportion of these patients were unwilling to

perform spirometry. Our results demonstrated
that COPD screening should be considered not
only for active smokers but also for subjects who
have a long smoking-free period and report mild
Or no respiratory symptoms.

To our knowledge, this is one of the few studies in
which all patients with COPD risk factors visiting
a health center were included in the COPD
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Pulmonary department

@ Confirmed previous COPD diagnosis
@ No COPD reported, new fixed airway obstruction
@ Reported COPD, no fixed airway obstruction
@ Reported COPD, poor spirometry quality

No COPD reported, no fixed airway obstruction
@ No COPD reported, poor spirometry quality

Cardiology department

Confirmed previous COPD diagnosis

No COPD reported, new fixed airway obstruction
Reported COPD, no fixed airway obstruction
Reported COPD, poor spirometry quality

No COPD reported, no fixed airway obstruction
No COPD reported, poor spirometry quality

Figure 3. Results of screening for chronic obstructive pulmonary disease (COPD) in the pulmonary (A] and the

cardiology (B) departments.

detection program and had spirometry with
reversibility test performed. There are still no sys-
tem solutions which would reduce the COPD
underdiagnosis and overdiagnosis rate. It has
been shown that active screening for COPD
allowed to detect new cases in 22% patients,
whereas in the standard care strategy only in 3%
of patients could a new diagnosis of COPD be
established.2* Some authors have suggested
implementing questionnaires which would help
to select at-risk patients for spirometry examina-
tion.?%26 A proposal of an active COPD case-
finding strategy for primary care with the use of
portable spirometers was presented in a study by
Kim ez al.?” The authors found that the strategy

was feasible in a primary clinical setting and
should also include asymptomatic smokers aged
=40years. In another study, a targeted spirome-
try screening program was implemented within
the presurgical clinic and included smokers with
respiratory symptoms and patients with a history
of COPD or asthma.?8 Although in both of these
studies the reversibility test, which is crucial for
diagnosis of COPD,?? was not performed, it was
shown that about 25% of smokers had newly
diagnosed airflow limitation.27:28

We identified COPD in 34% of the evaluated
patients. The prevalence of COPD in our study
was higher than previously reported (22.1-24.3%)
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in the Polish population with risk factors.!2° Such
a high prevalence of COPD in our study could be
related to several factors. Almost half of the study
participants were hospitalized in the pulmonary
department, where the prevalence of COPD was
significantly higher compared with the cardiology
department. Moreover, smokers requiring hospi-
talization are a specific group of patients, proba-
bly in a worse health condition than healthy
smokers. It has been shown that the COPD pop-
ulation has a significant rate of comorbidity.3?
COPD, especially in more severe stages, is char-
acterized by systemic inflammation and the con-
currence of COPD and cardiovascular diseases
was shown to be independent of smoking his-
tory.3! Of note, it has been shown that congestive
heart failure might cause airway obstruction in
patients without COPD and, therefore, poses a
diagnostic challenge.32-3% Brenner ez al. have dem-
onstrated that in up to 50% of patients, airway
obstruction resolved after 6 months of treatment
for heart failure.?2 In our study, we found that
10% of the patients who had declared having
COPD did not have fixed airway obstruction.
Overdiagnosis of COPD should be considered as
a serious issue as it is associated with unnecessary
and ineffective treatment and might delay the
correct diagnosis. On the other hand, patients
without fixed airway obstruction could still be at
risk of developing COPD in the future and should
be, similarly to COPD patients, educated on the
harmful effects of smoking, advised on smoking
cessation to avoid or delay lung function decline
and be regularly followed up to assess lung
function.

It is estimated that even 67-81%2323 of COPD
patients are undiagnosed. In our study, the under-
diagnosis rate was considerably lower, as 28% of
COPD subjects were newly diagnosed. We may
assume that a number of patients remained undi-
agnosed, as a significant proportion of subjects
who are at risk of COPD declined participation in
the study. Interestingly, the proportion of newly
diagnosed to all non-COPD patients was similar
in both the pulmonary and cardiology depart-
ments. Patients with newly diagnosed COPD had
better lung function and reported fewer respira-
tory symptoms (in particular, less pronounced
dyspnea) than those with an earlier diagnosis of
COPD, which is consistent with findings from
other studies.?> We also found that newly diag-
nosed COPD patients had a longer smoking-free

Table 2. Comparison of patients with a previous versus new COPD diagnosis.

Previous diagnosis New COPD p

of COPD diagnosis

n=23 n=9
Age, years 69 (64-78) 63 (56-64) 0.005
Male gender 11 (48%) 7 (78%) 0.23
BMI, kg/m?2 24.7 (21.8-29.7) 25.8 (24.7-28.3) 0.52
Pack-years 40 (30-50) 31 (20-46) 0.32
Years free from 9 (2-12) 17 (13-20) 0.03
smoking
WHO 1(0-2) 0(0-1) 0.06
mMRC 2 (1-3) 1(0-1.5) 0.03
CAT score 20 (14-23) 6.5 (5.5-9) 0.001
Cough 2 (0-3) 2 (1-3) 0.78
Phlegm 2(1-3) 1(0.5-2) 0.14
Chest tightness 0.5(0-2) 0(0-1) 0.26
Breathlessness 4 (2-5) 0 (0-1) 0.004
Activities 3 (2-4) 0(0-1) 0.003
Confidence 2.5 (0-4) 0(0-1) 0.01
Sleep 2.5 (0-4) 0(0-1) 0.046
Energy 3(3-3) 1(1-2) 0.002
% predicted FEV, 51 (40-64) 72.1 (55.9-85) 0.01
% predicted FVC 79 (67-94) 93.9 (77-102.6) 0.14
GOLD 1/2/3/4, % 4/52/35/9 L4[464[0/12 0.02
GOLD A/B/C/D, % 9/36/9/46 50/13/0/37 0.08

Data are presented as median (interquartile range) or n (%).

BMI, body mass index; CAT, COPD Assessment Test scale; COPD, chronic obstructive
pulmonary disease; FEV,, forced expiratory volume in 1s; FVC, forced vital capacity;
mMRC, modified Medical Research Council scale; WHO, World Health Organization.

period compared with patients with an earlier
diagnosis of COPD. All these factors could have
contributed to the fact that some of the underdi-
agnosed patients had not been identified earlier.
Patients with mild COPD are often unidentified,
as the symptoms often do not interfere with their
daily activity3® and are accepted as a consequence
of smoking and aging and, therefore, these
patients do not seek medical advice.?” In our
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Pulmonary department

No COPD or asthma
CoPD

50%

41%

GOD1 GOLD4

mAsthma = NoCOPDorasthma ®GOLD1 =GOLD2 =GOLD3 GOLD 4

Cardiology department

No COPD or asthma CoPD

19%

GOLD4
2%

GOLD 4

Asthma
2%

= Asthma = No COPD orasthma ®=GOLD1 =GOLD2 GOLD 3

Figure 4. Prevalence of chronic obstructive
pulmonary disease (COPD) and airway obstruction
severity according to Global Initiative for Chronic
Obstructive Lung Disease (GOLD] in the pulmonary
(A) and the cardiology (B) departments.

study, 80% of patients with mild COPD were
previously undiagnosed. Therefore, we believe it
is important to actively search for patients with
COPD risk factors and make the COPD diagno-
sis early to prevent further lung function deterio-
ration and exacerbations and to maintain good
quality of life.

18
16
14
12

10

Number of cases

2
. /.

COPD severitygrade GOLD 1 GOLD 2

W previous diagnosis of COPD

The high COPD under- and overdiagnosis rate in
the general population could be associated with
the poor accessibility to spirometry and the reluc-
tance of smokers to undergo screening. In a study
performed outside a healthcare setting aimed to
offer spirometry to smoking pedestrians, only
20% agreed to participate.?® In the present study,
the patients’ willingness to undergo bedside
COPD screening was substantially higher, as
62% of eligible subjects participated in the study.
It is likely that hospitalized patients are more will-
ing to participate as they already have other sig-
nificant comorbidities and a greater health
awareness and spirometry is an additional test
performed during their hospitalization.

Spirometry of an adequate quality is critical for
diagnosing airway obstruction. In our study 19%
of participants were unable to perform spirometry
of an adequate quality. It cannot be excluded that
some of those patients could also suffer from
COPD and, therefore, should have spirometry
repeated. In our study, patients with poor quality
spirometry were older than those who performed
spirometry with good quality standards. Based on
other reports, the quality of spirometry in elderly
patients was found to be similar to that in younger
adults.?® The inability to perform the test could
be associated with the deterioration of cognitive
function, which, however, was not assessed in this
study. On the other hand, it has been shown that
the quality of spirometry depends mainly on the
skills of the person conducting the examination.4?
In our study, spirometry was conducted by

GOLD 3 GOLD 4

new diagnosis of COPD

Figure 5. Number of patients with new and previous diagnosis of chronic obstructive pulmonary disease (COPD)
according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) airway obstruction severity grade.
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Table 3. Comparison of patients who performed technically correct spirometry and those who did not.

Patients who performed
technically correct spirometry

Patients who did not perform p
technically correct spirometry

n=94 n=22
Age, years 65 (59-71) 77 (67-83) <0.001
Male gender 64 (67%) 15 (71%) 0.80
BMI, kg/m?2 27.0 (24.3-31.2) 27.7 (24.0-30.5) 0.94
Current smokers 29 (31%]) 6 (29%) 1.00
Pack-years 30 (20-40) 30 (20-52.5) 0.79
Years free from smoking 12 (3-25) 15 (7-30) 0.22
Previous diagnosis of an obstructive lung disease 34 (36%) 6 (27%) 0.47
Spirometry in the past 74 (78%) 13 (62%) 0.16
Months since the last spirometry 3.5 (0-48) 36 (24-84) 0.04
Performance status according to the WHO 0 (0-1) 1 (0-1) 0.13

Data are presented as median (interquartile range) or n (%).

BMI, body mass index; WHO, World Health Organization.

trained medical students with little experience
and this could have impacted the poor quality of
some examinations. It has been shown that
repeating spirometry by the person conducting
the examination resulted in improvement of the
quality of spirometry.*! However, the fact that
medical students obtained 81% of spirometry
examinations of an adequate quality suggests that
portable spirometers can be successfully used by
operators with very limited experience and we
believe that the device should be considered for
the outpatient setting to improve detection of
COPD. Moreover, we believe that the standardi-
zation of COPD screening during medical stu-
dents’ education may increase the early detection
of COPD patients.

We are aware of several limitations in our study.
The study group was relatively small; however, it
must be emphasized that all patients admitted to
the two departments during the study period were
included in the analysis and the number of par-
ticipants was based on the sample size estimation.
The study was conducted only in the pulmonary
and cardiology departments. The choice of the
departments, however, was based on the fact that
cigarette smoking is a major risk factor for respir-
atory and cardiovascular diseases and we aimed
to compare the prevalence of undiagnosed COPD

in these two departments. Furthermore, in this
study, we did not compare the effect of portable
spirometry on COPD detection with standard
laboratory spirometry. However, it must be
emphasized that the device we used was vali-
dated,!® whereas the access to laboratory spirom-
etry can be limited and our target to examine all
eligible patients would not be met. We are aware
that some of the patients, especially those with
airway diseases, for example, asthma, might have
suffered from an exacerbation. Therefore, lung
function of these patients at the time of spirome-
try could be deteriorated and could potentially
cause COPD overdiagnosis. Moreover, in some
patients taking inhaled medication, we did not
perform pre-bronchodilator spirometry and,
therefore, we could not assess whether these
patients had pre-bronchodilator obstruction and
whether they were at risk of developing COPD.
Also, we did not perform any additional investi-
gations, for example, chest computed tomogra-
phy scan, exercise tests to assess whether patients
with newly diagnosed COPD presented with
signs of early disease. Finally, we have no infor-
mation on the reasons for refusal to participate in
the study.

In conclusion, COPD detection strategy with
the use of a portable spirometer is feasible in
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the inpatient setting and should be also consid-
ered in the outpatient setting as it allows to
detect patients with COPD under- or overdiag-
nosis. Patients with newly diagnosed COPD
have mainly mild-to-moderate airway obstruc-
tion. However, a significant proportion of
patients with COPD risk factors were unwilling
to perform spirometry.
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