Taylor & Francis
Taylor & Francis Group

Journal of Asthma

ISSN: 0277-0903 (Print) 1532-4303 (Online) Journal homepage: http://www.tandfonline.com/loi/ijas20

Prevalence and features of asthma-chronic
obstructive pulmonary disease overlap in
Northern Italy general population

Massimo Guerriero, Marco Caminati, Giovanni Viegi, Gianenrico Senna &
Carlo Pomari

To cite this article: Massimo Guerriero, Marco Caminati, Giovanni Viegi, Gianenrico
Senna & Carlo Pomari (2018): Prevalence and features of asthma—chronic obstructive
pulmonary disease overlap in Northern Italy general population, Journal of Asthma, DOI:
10.1080/02770903.2018.1424190

To link to this article: https://doi.org/10.1080/02770903.2018.1424190

@ Published online: 08 Feb 2018.

N
CJ/ Submit your article to this journal &

||I| Article views: 18

A
h View related articles &'

P

(!) View Crossmark data (&

CrossMark

Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalinformation?journalCode=ijas20


http://www.tandfonline.com/action/journalInformation?journalCode=ijas20
http://www.tandfonline.com/loi/ijas20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/02770903.2018.1424190
https://doi.org/10.1080/02770903.2018.1424190
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2018.1424190
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2018.1424190
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2018.1424190&domain=pdf&date_stamp=2018-02-08
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2018.1424190&domain=pdf&date_stamp=2018-02-08

JOURNAL OF ASTHMA
https://doi.org/10.1080/02770903.2018.1424190

Taylor & Francis
Taylor &Francis Group

M) Check for updates

Prevalence and features of asthma-chronic obstructive pulmonary disease
overlap in Northern Italy general population

Massimo Guerriero, Php?, Marco Caminati, Mp®, Giovanni Viegi, Mp¢, Gianenrico Senna, Mp®, and Carlo Pomari, mp®

aDepartment of Computer Science, University of Verona, Verona, Italy; PAsthma Center and Allergy Unit, Verona University and General Hospital,
Verona, Italy; “Institutes of Biomedicine and Molecular Immunology “Alberto Monroy” (IBIM), Palermo, Italy, and Clinical Physiology (IFC), CNR,
Pisa, Italy; “Pulmonary Unit, Sacro Cuore-Don Calabria Hospital, Negrar, Verona, Italy

ABSTRACT

Objective: There is controversy about the diagnostic criteria, prevalence, symptoms, and spirometry
characteristics of asthma-chronic obstructive pulmonary disease (COPD) overlap (ACO). Recent
data indicate that the fixed method for diagnosing airway obstruction (AO) may overestimate ACO
prevalence in the elderly, and a variable method may be more accurate. We aimed at estimating
ACO prevalence in a general population sample and comparing patient and clinical features in
subjects with ACO, COPD, and asthma. Methods: We analyzed data from a cross-sectional study
estimating COPD prevalence in randomly selected adults aged 20-79 years in Verona, Italy, and
estimated prevalence and analyzed characteristics of asthma, COPD, and ACO. ACO was defined
as AO (Forced Expiratory Volume in one second-FEV,/ Forced Vital Capacity-FVC < Lower Limit of
Normal-LLN), highly positive bronchodilator test (>15% increase in FEV, and FVC =400 mL), and
personal self-reported history of physician diagnosed asthma and atopy. Results: One thousand
two hundred and thirty-six patients were included; 207 (16.7%) had asthma, COPD, or ACO (mean
ages: 61.2, 59.7, and 57.2 years, respectively). The 3 groups had similar clinical and demographic
variables; however, spirometry revealed differences between ACO and COPD patients, particularly
post-bronchodilator FEV, reversibility, which was detected in ACO and asthma patients but not in
those with COPD. Conclusion: ACO prevalence in Northern Italy was estimated at 2.1%, in the range
of values reported by previous studies. Marked differences between ACO and COPD revealed by
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spirometry may have important clinical implications in terms of treatment for patients with ACO.

Introduction

Asthma and chronic obstructive pulmonary disease
(COPD) are different diseases which share many patho-
logic features. Some patients, particularly the elderly (1),
show components of both COPD and asthma. Although
controversial, co-existence of the 2 conditions has been
termed asthma-chronic obstructive pulmonary disease
overlap ( ACO) (2,3). Indeed, the presence of a range
of overlapping phenotypes including aspects of chronic
bronchitis (CB), emphysema, or asthma within the
umbrella term of COPD has long been recognized in the
literature (4-7).

ACO is a newly identified condition, thus the precise
nature and characteristics of the syndrome are not yet
established and there is intense ongoing controversy sur-
rounding its nature (8,9). ACO may be associated with
more frequent and more severe respiratory exacerbations
and hospitalizations than COPD despite the younger age
and reduced lifetime smoking history in ACO patients
versus the average patient with COPD (10,11). Other data

indicate worse perceived general health status (10,12,13)
and worse quality of life (QoL) (14,15) versus asthma
or COPD alone. Furthermore, ACO is associated with
less emphysema than COPD, as well as with elevated
reversibility and enhanced response to inhaled corti-
costeroids (ICS) due to the predominance of bronchial
inflammation (1,16-19).

There is no standardized definition of ACO, therefore
reported prevalence rates widely vary (8,9). The 2011
Spanish guidelines for COPD (EPOC GesEPOC) (20,21)
recognized a mixed COPD-asthma phenotype and the
need for individualized treatment based on clinical phe-
notype and severity. Consensus criteria were drawn up
for the diagnosis of ACOS (currently defined as ACO)
(3) in patients with existing COPD (13). For a diagnosis
of ACO, patients should have an underlying condition
of obstructive airways disease or COPD (diagnostic
method not defined) and should meet 2 of the following
major criteria—a highly positive bronchodilator (BD)
test (increase in forced expiratory volume in 1 second
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[FEV,]=15% and =400 mL), sputum eosinophilia, and a
personal history of asthma — and 2 of the following minor
criteria—high total plasma immunoglobulin E (IgE) con-
centration, personal history of atopy, and positive BD test
(increase in FEV; >12% and =200 mL) on 2 or more
occasions ((13)).

New information on diagnosis of ACO were included
in the 2015 and 2017 reports published by the Global
Initiative for Asthma (GINA) and the Global Initiative
of Chronic Obstructive Lung Disease (GOLD) on the
management of asthma and COPD (22-24), and in a
consensus guideline on asthma, COPD, and ACO arising
from a joint GINA and GOLD project (25).

In Italy, co-existence of asthma and COPD has been
reported in epidemiological studies based on question-
naire and spirometry (26) or on questionnaire only (27)
with both studies showing an age-related trend in ACO
prevalence rate.

Our aim was to estimate ACO prevalence as a sub-
analysis of a recently published general population study
(26) by applying a precise definition of ACO using both
spirometry and questionnaire response data. We also
compared patient and clinical features in subjects with
ACO, COPD, and asthma.

Methods

Study design

A cross-sectional study on a general population sample
living in Verona, Italy was performed between 2011 and
2012. Full details of the study design have been published
elsewhere (26). In brief, 1236 randomly selected subjects
completed a questionnaire and underwent medical assess-
ment and spirometry. Local and regional ethical approvals
were obtained.

Study endpoints

The endpoint of this analysis was ACO prevalence
according to the following definition: airway obstruction
(FEV, /forced vital capacity [FVC] below the lower limit
of normal [LLN]); a highly positive BD test (increase
in FEV; >15% and FVC =400 mL); and a personal
self-reported history of physician diagnosed asthma and

atopy.

Statistical analysis

Statistical methodology for the general population study
is fully reported elsewhere (26). Results of this sub-
analysis are expressed as mean and standard deviation
(SD) or median and interquartile range (IQR) if variables

are continuous or ordinal, or as percentage if variables are
categorical.

The following tests were used: Shapiro-Wilk test, to
test normality of distribution for continuous variables;
one-sample test of proportion, to compare categorical
data; t-test, to compare the mean values between 2 groups,
ACO versus asthma and ACO versus COPD; and the Chi-
square test, to assess the association between categorical
variables. A p-value <0.05 was considered statistically
significant. Analyses were performed using STATA
version 12.0 (Stata Corp, College Station, TX, USA).

Results

Overall, 1236 individuals were included; 69 (5.6%) had
asthma only, 112 (9.1%) had COPD only, and 26 (2.1%)
had ACO. In a comparison of adult/elderly patients with
asthma, COPD, and ACO (mean age 57.2-61.2 years), the
statistical analyses showed that patients with ACO were
very similar to those with asthma and COPD in terms of
symptoms and other clinical and demographic variables
(Table 1).

ACO patients were more likely to be male (p = 0.045)
or smokers (p = 0.0376) compared to asthma patients.
There were no significant differences in symptoms and
other clinical and demographic variables between ACO
and COPD groups. Compared to the asthma group, ACO
patients reported less wheezing and a lower rate of family
history of pulmonary diseases, although without statisti-
cal significance. More subjects in the ACO group declared
to have performed a prior spirometry test in comparison
with asthmatic patients (Table 2).

Compared to the COPD group, patients with ACO
showed significantly lower values in terms of: pre- and
post-BD % predicted FEV; pre- and post-BD % predicted
FVC; pre-BD FEV,/FVC ratio. Conversely, the follow-
ing parameters were significantly larger in ACO than in
COPD patients: absolute and relative FEV;; absolute and
relative changes in FVC; relative change in FEV;/FVC.
In comparison with asthmatic patients, those with ACO
were characterized by lower values of pre- and post-BD
% predicted FEV, absolute change in FEV, and pre- and
post-BD FEV,/FVC ratio. A larger pre- and post-BD FVC
was observed in ACO group when compared to asthmatic
population (Table 3).

The pre- and post-BD % predicted FEV values are also
shown in Figure 1. Patients with asthma and ACO had
an increase in % predicted post-BD FEV;% but COPD
patients did not. Patients with asthma and ACO also
had similar relative increases in FEV; values whereas the
increase in FEV; in patients with COPD was minimal
(Figure 2).
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Table 1. Demographics of patients with asthma, COPD, and ACO (n = 207).

p-value
Asthma only COPD only ACO ACO vs Asthma ACO vs COPD
N (%) 69 (33.3%) 112 (54.1%) 26 (12.6%)
Age, years 61 2 (12.8) 59.7 (14.1) 5 2 (14.8) 0.3403 0.3986
Male, n (%) 29 (42.0) 67 (59.8) 13 (50.0) 0.045 0.867
BMI, kg/m? 263(4.7) 258 (37) 25.8 (3.6) 0.3836 0.1767
Smoking, pack-years 18.3(23.1) 27.8 (34) 34.5(31.2) 0.0376 0.1547
Smoking status, n (%) 0323
Never 22 (31.9) 31(27.7) 12 (46.2)
Former 15 (21.7) 31(277) 8(30.8)
Current 8(11.6) 26 (23.2) 4(15.4)
Environmental exposure, n (%)
Traffic 19 (27.5) 32(28.6) 8(30.8) 0.471 0.784
Pollution 21(30.4) 42 (37.5) 12 (46.2) 0.792 0.843
Note. Values are mean (standard deviation) or number of patients (%).
ACO, asthma-chronic obstructive pulmonary disease overlap; BMI, body mass index; COPD, chronic obstructive pulmonary disease.
Table 2. Clinical characteristics of patients with asthma, COPD, and ACO (n = 207).
p-value
Asthma only COPD only ACO ACO vs Asthma ACO vs COPD
Respiratory symptoms, n (%)
Cough 18 (26.1) 31(27.7) 7(26.9) 0373 0.555
Phlegm 15(21.7) 28 (25.0) 7(26.9) 0.724 0.778
Dyspnoea 12(17.4) 23 (20.5) 5(19.2) 0.592 0.538
Wheezing 18 (26.1) 33(29.5) 5(19.2) 0.118 0.249
Respiratory drug, n (%) 7(10.1) 15 (13.4) 5(19.2) 0.582 0.668
Childhood PD, n (%) 8(11.6) 23 (20.5) 4(15.4) 0.594 0323
Family history of PD, n (%) 18 (26.1) 29 (25.9) 5(19.2) 0.108 0.24
Prior spirometry, n (%) 1 (15.9) 33(29.5) 10 (38.5) 0.139 0.739
Clinically diagnosed CB, n (%) 6(8.7) 17 (15.2) 1(3.8) 0.409 0.113
Self-reported COPD, n (%) 0(0.0) 5(4.5) 1(3.8) 0348 0.863
Self-reported asthma, n (%) 5(7.2) 23 (20.5) 5(19.2) 0.275 0.523
Self-reported CB, n (%) 1(1.4) 13 (11.6) 2(77) 0.236 0.685
Antibiotics in the past year, n (%) 10 (14.5) 21(18.8) 4(15.4) 0.585 0.438
mMRC >1, n (%) 7(10.1) 9(8.0) 3(1.5) 0.904 0.707

Note. Data are number of patients (%).
ACO, asthma-chronic obstructive pulmonary disease overlap; CB, chronic bronchitis; COPD, chronic obstructive pulmonary disease; IQR, inter-quartile range;
mMRC, modified Medical Research Council Dyspnoea scale; na, not available; PD, pulmonary disease.

Table 3. Spirometry data of patients with asthma, COPD, and ACO.

p-value
Asthma only (n = 69) COPD only (n =112) ACO (n=26) ACO vs Asthma ACO vs COPD

Pre-BD FEV,, L 2.0 (0.5) 4(0.8) 2.1(0.8) 0.2886 0.1150
Pre-BD FEV,, % predicted 80.9 (12.9) 81 6 (187) 69.9 (14.2) 0.0014 0.0008
Post-BD FEV,, L 2.4(0.6) 5(0.7) 25(0.9) 0.4385 0.4781
Post-BD FEV,, % predicted 95.0 (13.1) 82 2 (18.5) 78.6 (14.1) 0.0014 0.0008
FEV,change, absolute, mL 410.7 (196.0) 120 9(127.2) 345.8 (133.4) 0.035 0.0001
FEV,change, relative, % 21.2(1.3) .9 (5.8) 18.7 (11.6) 0.1754 0.0001
Pre-BD FVC, L 3.1(0.8) 9(1.2) 37(1.0) 0.0054 0.2941
Pre-BD FVC, % predicted 98.5(16.0) 105 1(19.7) 98.1(13.2) 0.4553 0.0227
Post-BD FVC, L 33(0.8) 8(1.1) 3.9(1.0) 0.0081 0.4006
Post-BD FVC, % predicted 95.8 (12.2) 104 6 (17.9) 96.1(12.8) 0.4553 0.0227
FVC change, absolute, mL 164.9 (241.2) —529(2327) 137.9 (233.2) 0.3103 0.0003
FVC change, relative, % 6.4(7.9) —15(6.1) 47(6.9) 0.1544 0.0001
Pre-BD FEV,/FVC 73.8 (4.5) 63.8 (8.1) 62.2(8.3) 0.0002 0.0256
Post-BD FEV,/FVC 743 (6.5) 64 5 (6.6) 62.8 (8.7) 0.0001 0.2037
FEV,/FVC change 14.4(9.3) .8 (6.9) 14.1(10.4) 0.4389 0.0019

Note. Values are mean (standard deviation).
ACO, asthma-chronic obstructive pulmonary disease overlap; BD, bronchodilator; CB, chronic bronchitis; COPD, chronic obstructive pulmonary disease; FEV,, forced
expiratory volume in 1second; FVC, forced vital capacity; mMRC, modified Medical Research Council Dyspnoea scale.



4 M. GUERRIERO ET AL.

10 W Asthma

p=0.0014

,_ ﬁ CoPD
ik l_ p=0.0014 _I o ACO
05 ps0.008
p=0.008 [ B
® B 1
‘ﬁ 20
i
2 " 816 822
%
a 80 TBEB
g
9
?D i
&0
pre-8D post-BD

Figure 1. % predicted forced expiratory volume in 1 second (FEV,)
values in patients with asthma, chronic obstructive pulmonary
disease (COPD), or asthma—COPD overlap ( ACO) pre- and post-
bronchodilator (BD) therapy. P values were calculated for differ-
ences between groups using the Wilks’ lambda test.

Discussion

In this analysis, which defined ACO as bronchial obstruc-
tion or FEV/FVC <LLN, highly positive BD test, and
personal history of asthma and atopy, patients with ACO
comprised 18.8% of the COPD population of Northern
Italy. In terms of overall prevalence, the population with
ACO was estimated as 2.1%. The cross-sectional study
by Guerriero et al. providing the data for our analyses
investigated the prevalence of COPD in a representative
sample of adult and elderly individuals in the general
population in Northern Italy using both clinical symp-
toms and spirometry data and reported an estimated
COPD prevalence of 9.1% (95% confidence interval [CI]
7.1-11.1%) (26).
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Figure 2. Relative change in forced expiratory volume in 1
second (FEV,) values (% [standard deviation]) in patients with
asthma, chronic obstructive pulmonary disease (COPD), or
asthma—COPD overlap ( ACO) from pre- to post-bronchodilator
(BD). P values were calculated for differences between groups
using the Wilks'lambda test.

These prevalence rates are in the range of those
reported by others (28-30). Studies differ in the defini-
tion of ACOS, the precise method used for determining
AO (either the LLN criterion as used in our analysis, or
the fixed method [FEV/FVC <70] used in many other
studies), the thresholds used to define a positive BD test
(a highly positive test [increase in FEV; >15% and FVC
>400 mL] as used in our study or a positive BD test
[increase in FEV; >12% and FVC >200 mL] used in
many other studies), and the age of studied subjects (31).
These differences could explain the slight variations in
reported prevalence rates. For example, in our COPD
prevalence estimation, using the fixed method gives a
prevalence of 11.7%, higher than with the LLN criterion
(9.1%).

The ECLIPSE cohort (32) was recently analyzed by
focusing on ACO prevalence and features (33). COPD
patients answering “yes” to the question “Have you ever
had asthma?” were considered to have ACO. According
to this definition 25% of COPD patients had ACO.

In a recently published study of COPD, asthma, and
ACO prevalence in Italy based on questionnaire data
only, ACO prevalence (defined as a physician diagnosis of
asthma and COPD) was estimated as 1.6% in members of
the general population aged 20-44 years and was shown
to increase with age (2.1% in 45-64 year-olds and 4.5% in
65-84 year-olds) (27).

According to a large telephone survey conducted in
the United States and involving 12,594 adult respondents,
ACO prevalence was 4.0% in female and 2.2% in male
(34). The survey relied on patient-reported diagnosis, as
well as another recent American study, involving 90,851
adults older than 35 years of age, which estimated ACO
prevalence as 3.2% (35). As highlighted by other reports
(6,36), the lack of lung function assessment may lead to
misdiagnosis and consequent inadequate prevalence rates
estimation.

Other studies in Latin America (12) and Spain (28),
using the fixed method for defining COPD, estimated
the prevalence of ACO as 1.7%. However, it has been
demonstrated that the fixed method increases the risk of
bronchial obstruction over-estimation, due to the physio-
logical age-related decline of FEV,/FVC (26,37).

Obstructive airways diseases are relatively common
in Italy, with data from 2 population samples reporting
that approximately 18% of patients had signs of airway
obstruction or at least one of three obstructive lung con-
ditions (asthma, chronic bronchitis, or emphysema) (6).
These conditions tended to overlap, as described in our
study, particularly in elderly patients (6).

In our sample, patients with ACO, COPD, and asthma
do not significantly differ in terms of clinical features and
symptoms. This finding is in contrast with previously



published data. The PLATINO study in Latin America for
example, showed that patients with ACO were older than
those with asthma, but younger than those with COPD.
In the same study, ACO group included more males than
asthma group (the same as in our study); patients with
ACO were more likely to take respiratory medications
than patients with COPD or asthma. Furthermore within
the ACO group, a higher number of patients under-
went prior spirometry and reported to have medically-
diagnosed asthma in respect of COPD or asthma patients.

Patterns of symptoms in the 3 groups were also differ-
ent. In the PLATINO study, the rates of wheezing and dys-
pnoea were higher in those with ACO than with COPD,
but similar to asthma, and rates of cough and phlegm
were higher in those with ACO compared to asthma or
COPD (12). It should be noted, however, that the overall
populations in the PLATINO differed markedly from
that in our study, with higher proportions of men in our
study (although the proportion of smokers was similar).

Also, the EPI-SCAN study in Spain (28) showed that
patients with ACO had more dyspnoea, wheezing, exac-
erbations, worse respiratory-specific QoL, and reduced
levels of physical activity versus those with COPD alone.
As with PLATINO, there were significant differences
between populations from the EPI-SCAN study and our
population (EPIS-SCAN included only COPD patients
who were more likely to be male and were older, and less
likely to have never smoked).

The study published by de Marco et al. also showed that
patients with asthma and COPD diagnoses were more
likely to experience respiratory symptoms, had larger
reported physical impairment, and more likely required
hospital admissions compared to those with asthma or
COPD alone (27), although variations in study design
may partly explain such differences. However, the diag-
noses in this study were only made using a questionnaire,
without spirometry validation.

The aforementioned ECLIPSE sub-analysis (33) high-
lighted that, compared to COPD group, patients with
ACO were younger and more often female. The disease
duration was longer in the ACO group, which was char-
acterized by less cumulative smoking exposure, although
the proportion of former smokers was similar between
groups. The proportions of co-morbidities were higher
in ACO patients, as confirmed by another large retro-
spective cohort study, which described a strong associa-
tion between cardiovascular comorbidities and the overall
hospitalization risk of patients with ACOS (38).

Other data have also indicated that ACO is associated
with more frequent and more severe respiratory exacerba-
tions and hospitalizations than COPD (10,11,32), worse
perceived general health status (10,12,13) and worse QoL
(14) versus asthma or COPD alone.
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Similarly, in the PLATINO study, after adjusting for
confounders, ACO was shown to be associated with
increased risks of exacerbations (prevalence ratio [PR],
2.11; 95% CI, 1.08-4.12), hospitalizations (PR, 4.11; 95%
CI, 1.45-11.67), and worsening general health status
(GHS) (PR, 1.47; 95% CI, 1.18-1.85) compared with
COPD (12).

In our study, although patients with ACO, COPD, and
asthma were similar in terms of symptoms, and clinical
and demographic characteristics, there were significant
differences in spirometry parameters between ACO and
COPD, and between ACO and asthma. ACO patients had
significantly lower pre-BD % predicted FEV,% versus
COPD and asthma patients. Furthermore, ACO patients
were very similar to asthma patients in terms of response
to BD, as seen by similar increases in FEV; and FVC
values, both significantly higher in patients with ACO or
asthma compared to COPD.

Data from a Spanish analysis comparing patients with
ACO or different phenotypes of COPD showed that %
predicted FEV; in ACO patients was not significantly dif-
ferent from that in patients with chronic bronchitis or
COPD, and that the proportion of ACO patients with mild
dyspnoea was significantly lower compared to COPD
patients (29).

Conversely, in our study, % predicted post-BD FEV;
was significantly lower in ACOS versus COPD patients
but there was no significant difference between the patient
groups in the proportion of patients with dyspnoea.

Overall, bivariate analysis of our data suggests a slight
similarity between COPD and ACO in terms of demo-
graphic characteristics, while a peculiar clinical profile
specifically identifying ACO is difficult to draw. On the
opposite, the evaluation of lung function parameters in
ACO patients shows a mixed pattern, sharing character-
istics of both asthma and COPD.

Current guidelines, while stating that spirometry is
essential for the assessment of patients with suspected
chronic airway disease, do not include reversibility as a
criterion for ACO (3,22). However no agreement was
achieved on the relevance of reversibility test. In fact the
Soler-Cataluna guidelines on the management of ACO
reached consensus on the use of a very positive BD test
as one of the diagnostic criteria for ACO (13). In the
2017 GINA ACO recommendations, one of the features
of ACO is “airflow limitation not fully reversible, but often
with current or historical variability” (3).

On the other hand, our data, which show that patients
with ACO had a reversible FEV; response slightly lower
than patients with asthma, support those published by
Albert et al. who performed a post-hoc analysis of data
from randomized trials of COPD treatment and discussed
the possibility of a subgroup of COPD patients who were
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responsive to BD therapy and had a reversible FEV; (30).
Nevertheless, spirometry is an important assessment tool
and should be more widely used in clinical practice (6).

The main limitation of our study is that it is a sub-
analysis of data from a population study aimed at
assessing COPD prevalence, i.e., it was not powered for
comparisons between the different patient groups. As
a major consequence the sample size, talking about the
ACO patients subgroup particularly, is quite small so that
the results cannot be generalized. However the subjects
included in the study come from a random sample, thus
they can be considered a representative population sub-
group. Furthermore this study provides useful data on
ACO, an area in which information is relatively lacking.
Differently from other previous studies, lung function
test data in addition to information from questionnaires
has been included.

Conclusion

Based on an ACO definition of bronchial obstruction or
FEV,/FVC <LLN, highly positive BD test (increase in
FEV; >215% and FVC =400 mL), and personal history
of asthma and atopy, the prevalence of ACO in Northern
Italy was estimated at 2.1%, similar to previous estimates
in other countries. In contrast to previous data, ACO
patients were very similar to those with COPD and
asthma in terms of symptoms and other patient and clin-
ical characteristics. On the other hand, our spirometry
data revealed significant differences between ACO and
COPD patients in terms of lung function parameters. The
most significant difference was that FEV; reversibility
after BD administration was similar in ACO and asthma
patients, whereas patients with COPD alone did not
respond to BD therapy. Further epidemiological research
is required to thoroughly evaluate the burden of ACO and
rate of misdiagnoses, and identify the characteristics, risk
factors, and needs of these patients in order to improve
ACO management.
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