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Objective: To assess the frequency of comorbidities in subjects with COPD and their association
with respiratory symptom severity and COPD exacerbations.

Materials and methods: This was an analysis of the BREATHE study, a cross-sectional
survey of COPD conducted in the general population of eleven countries in the Middle East
and North Africa, including Pakistan. The study population consisted of a sample of subjects
with COPD for whom the presence of comorbidities was documented. Three questionnaires
were used. The screening questionnaire identified subjects who fulfilled an epidemiological
case definition of COPD and documented any potential comorbidities; the detailed COPD
questionnaire collected data on respiratory symptoms, COPD exacerbations, and comorbidities
associated with COPD; the COPD Assessment Test collected data on the impact of respiratory
symptoms on well-being and daily life.

Results: A total of 2,187 subjects were positively screened for COPD, of whom 1,392 completed
the detailed COPD questionnaire. COPD subjects were more likely to report comorbidities
(55.2%) than subjects without COPD (39.1%, P<<0.0001), most frequently cardiovascular
diseases. In subjects who screened positively for COPD, the presence of comorbidities was
significantly (P=0.03) associated with a COPD Assessment Test score =10 and with antecedents
of COPD exacerbations in the previous 6 months (P=0.03).

Conclusion: Comorbidities are frequent in COPD and associated with more severe respira-
tory symptoms. This highlights the importance of identification and appropriate management
of comorbidities in all subjects with a diagnosis of COPD.

Keywords: comorbidity, COPD exacerbation, diabetes, cardiovascular disease, MENA

region

Introduction

Comorbidities are frequent in subjects with COPD,' and the incidence of these has
been assessed in many studies.”* In a large study of 30,000 COPD patients in the UK,
it was estimated that COPD patients presented a fivefold-higher risk of cardiovascu-
lar diseases, a threefold-higher risk of stroke, and a twofold-higher risk of diabetes.?
Given that the prevalence of both COPD and its principal comorbidities, such as
cardiovascular diseases or diabetes, are rising around the world,> the risk of coexis-
tence of these chronic diseases is expected to increase. It is now recognized that the
presence of comorbidities in COPD patients has a major impact on quality of life and
on mortality.” The majority of data regarding the burden of comorbidities associated
with COPD has come from industrialized countries, where it has been shown that
COPD comorbidities have an important impact on burden of disease and represent
an important driver of cost.?’
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In the Middle East and North Africa (MENA), the
prevalence of COPD has been estimated at around 4% of
adults aged over 40 years in the general population.'® This
prevalence is expected to grow rapidly, since smoking rates
in the region are generally high and rising.!"'? In addition,
the principal COPD comorbidities are also frequent in this
region, the prevalence of diabetes in the MENA region being
one of the highest in the world (11%).'*!* Furthermore, it was
reported in 2000 that six of the ten countries with the high-
est prevalence of diabetes in the world are in this region. In
the first decade of this century, the prevalence of diabetes in
Saudi Arabia increased from 10% in 1999 to 30% in 2009,
whereas the overall worldwide prevalence was estimated to
be only 2.8% in 2000.'¢

Data on the prevalence and the impact of COPD-related
comorbidities are limited in the MENA region. BREATHE
was an international study conducted in ten countries of the
MENA region and in Pakistan with the aim of estimating the
prevalence of COPD symptoms in the general population,
and of describing smoking habits, management, and burden
of COPD and related health care utilization.!” The analysis
described here addresses the presence of comorbidities in
subjects with COPD identified in the BREATHE database.
The objective of this analysis was to assess the frequency of
comorbidities in subjects with COPD and their association with
respiratory symptom severity and COPD exacerbations.

Materials and methods

This analysis was performed on data from the BREATHE
study, the methodology of which has been described in
detail elsewhere.!” Briefly, this study was a cross-sectional
epidemiological survey of COPD conducted in a random
sample of the general population of eleven countries
(Algeria, Egypt, Jordan, Lebanon, Morocco, Pakistan,
Saudi Arabia, Syria, Tunisia, Turkey, and the United Arab
Emirates [UAE]) between June 2010 and December 2011.
The present analysis concerned data related to comorbidities
associated with COPD.

Study procedures and data collection
This study was based on the population analyzed in the
BREATHE study,'” a population-based sample aged at least
40 years contacted by telephone. The overall response rate,
defined as the ratio between the number of subjects who
completed the screening questionnaire and the number of
potentially eligible subjects, was 74.2%.

Three questionnaires were used in the study. The screen-
ing questionnaire, completed by 62,086 subjects,!” collected

data on demographics, respiratory symptoms, smoking
habits, and the presence of comorbidities. The objective of the
screening questionnaire was to identify subjects who fulfilled
an epidemiological case definition of COPD.' In this epide-
miological definition, COPD cases were defined as eligible
subjects fulfilling both of the following criteria:

e cither: 1) diagnosis criterion — already diagnosed with
COPD, emphysema, or chronic bronchitis; or 2) symptom
criterion — presenting either with symptoms that fulfill
the definition of chronic bronchitis or with dyspnea.

e smoking criterion: lifetime smoking exposure of =10
pack-years.

All subjects positively screened for COPD were included
in the present analysis.

The second questionnaire consisted of a detailed COPD
questionnaire that was administered only to subjects
screened positively for COPD (n=2,187), and collected data
on symptom severity, COPD exacerbations, and comor-
bidities. A total of 1,392 subjects with COPD completed
this questionnaire.!® The characteristics of this popula-
tion were similar to those screened positively for COPD
(n=2,187 subjects) in terms of demographics and COPD
symptoms. '8

Data relating to comorbidities were documented from
replies to the following two questions of the detailed
questionnaire.

1. Aside from your respiratory condition, do you suffer from
any other serious or chronic health conditions?

a. Yes

b. No
2. Ifyes, what other serious or chronic health conditions do

you have?

Arthritis

Asthma

Cancer or tumor

Depression

Diabetes

Cardiovascular disease

High blood pressure/hypertension

. Other (specify)

The third questionnaire, which consisted of the COPD

SR oo a0 o

Assessment Test (CAT),'3!” was administered to subjects
with COPD who had completed the detailed questionnaire. "
The CAT documents the impact of COPD on subjects’ well-
being and daily life. A score <10 indicates a low impact,
a score of 10-19 a medium impact, a score of 2040 a high
to very high impact. The scores were then crossed with the
presence of comorbidities. The CAT questionnaire was
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completed by 1,015 of the 1,392 subjects completing the

detailed COPD questionnaire (72.9%).

The presence of exacerbations was assessed over a period
of 6 months. Since the number of exacerbations was not
documented in the BREATHE study, the GOLD (Global
initiative for chronic Obstructive Lung Disease) classifica-
tion was adapted according to exacerbation history (yes or
no). The definition of exacerbation used in the BREATHE
study has been described elsewhere.'® An exacerbation was
considered to have occurred in the previous 6 months if the
subject fulfilled any of the following criteria:

1. In the last 6 months, have you been told by your physi-
cian that you have had worsening of your “respiratory
condition”? Yes

2. Inthe last 6 months, have you been told by your physician
that you have had acute bronchitis? Yes

3. In the last 6 months, what aspects of your “respiratory
condition” have worsened? (Cough during the daytime,
cough during the night, phlegm, breathlessness or short-
ness of breath and fatigue, ability to perform regular
activities): at least two symptoms cited.

The CAT score and exacerbation history were used to
classify subjects with COPD into four groups depending
on their symptoms and risk of exacerbations, according to
the recommendations of the 2011 GOLD report.! Group A
was low risk (no exacerbations) and fewer symptoms
(CAT score <10), group B low risk and more symptoms
(CAT =10), group C to high risk (one or more exacerba-
tions) and fewer symptoms, and Group D high risk and more
symptoms.

Data analysis

The data presented in this study are principally descriptive.
The occurrence of comorbidities was compared between
subjects completing the screening questionnaire who fulfilled
the criteria for COPD (n=2,187) and those that did not fulfill
these criteria (n=59,707). Adjusted odds ratios were calcu-
lated controlling for potential confounding by age and sex
using logistic regression analysis. The association between
comorbidities on the one hand and occurrence of exacerba-
tions, severity of COPD symptoms, and GOLD severity
groups on the other was evaluated in COPD subjects who
had completed the detailed COPD questionnaire (n=1,392).
Study variables were compared using the y? test and the
Mantel-Haenszel test as appropriate. All statistical tests were
two-tailed, with a probability threshold of 0.05 taken as the
upper boundary for significance. Analyses were performed
using SPSS version 17 (SPSS Inc, Chicago, IL, USA).

Ethics

The study was conducted according to the principles of Good
Epidemiological Practices. Participating subjects did not
receive any financial compensation for their participation in
the study. Because the survey had no repercussions on medi-
cal practice, ethics committee authorization was not required.
All data collected were kept confidential and anonymous.
Written informed consent was not obtained from participants
as this was a telephone survey in the general population.

Study responsibilities

This study was initiated and funded by GlaxoSmithKline (the
study sponsor). The study sponsor enlisted an academic steer-
ing committee to advise on the design and implementation of
the study and on the analysis and interpretation of the results,
for which the committee members received consultancy fees
from the study sponsor. The committee members had full
access to the study data, and were actively involved in the
preparation of the present article. Operational management
of the study and data analyses was delegated by the study
sponsor to MS Health (Rabat, Morocco), an independent
contract-research organization. The study sponsor funded
editorial support from a medical writing agency (Foxymed,
Paris, France) for the preparation of the present article.

Results
The analysis was performed on data pooled from all eleven
participating countries.

Study sample

A total of 2,187 subjects fulfilled the epidemiological
case definition of COPD (COPD population), of whom
1,392 completed the detailed COPD questionnaire. The
latter population (n=1,392) represents the principal study
population for the present analysis. The demographic char-
acteristics of subjects screened positively or negatively for
COPD are presented in Table 1. Subjects with COPD were
on average older and more likely to be male than subjects
without COPD.

Distribution of comorbidities

The distribution of comorbidities among subjects screened
positively or negatively for COPD is presented in Table 2.
A total of 29,272 subjects in the screening population
(47.1%) reported at least one comorbidity. The most fre-
quently reported comorbidity was cardiovascular disease,
followed by diabetes. The presence of all comorbidities
was more frequent in women than in men, and notably for
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Table | Characteristics of the screening population

General population

Negative screen for

Positive screen for
COPD (n=2,187)

COPD subjects completing
detailed COPD
questionnaire (n=1,392)

(n=62,086) COPD (n=59,707)

Sex, n (%)

Women 30,413 (49.0%) 29,769 (49.9%)
Men 31,673 (51.0%) 29,938 (50.1%)
Age, n (%)

40-50 years 28,815 (46.4%) 27,829 (46.6%)
50-60 years 18,427 (29.7%) 17,656 (29.6%)
=60 years 14,844 (23.9%) 14,222 (23.8%)

555 (25.4%)
1,632 (74.6%)

340 (24.4%)
1,052 (75.6%)

895 (40.9%)
726 (33.2%)
566 (25.9%)

535 (38.4%)
487 (35.0%)
370 (26.6%)

cardiovascular disorders, reported in 28.8% of all women and
18.3% of all men. In both men and women, the frequency of
reported comorbidities increased with age.

Comorbidities were significantly (P<<0.0001) more
frequently reported in subjects screened positively for
COPD (66.2%) than in controls who did not (46.5%). This
corresponds to an odds ratio, adjusted for age and sex, of
2.63 (95% confidence interval 2.40-2.89). All individual
comorbidities documented were also more frequent in the
subjects screened positively for COPD (Table 3). Comor-
bidities were reported by 66.8% of COPD subjects who
completed the detailed COPD questionnaire (930/1,392
subjects).

Presence of comorbidities according

to CAT score

Of the COPD subjects who completed the detailed COPD
questionnaire, 1,015 subjects provided CAT scores (72.9%).
The majority of subjects (77.0%, n=782) reported a CAT
score =10, indicating a high impact of respiratory symptoms
on subject functioning. The distribution of comorbidities
according to CAT score is presented in Figure 1. The prob-
ability of reporting a comorbidity was significantly (P=0.03)
higher in subjects with a CAT score =10 compared to those
with a CAT score <10.

Presence of comorbidities according to

the occurence of exacerbations

Of'the 1,392 subjects with COPD who completed the detailed
COPD questionnaire, a total of 661 (47.5%) subjects reported
COPD exacerbations (Table 4). The association between the
presence of comorbidities and the occurrence of exacerba-
tions was assessed (Table 4). Overall, the proportion of sub-
jects who reported exacerbations was significantly higher in
the group of subjects with documented comorbidities than in
those without (50.4% versus 44.6%, P=0.03 [y test]). With
respect to individual comorbidities, this association was no

longer significant, except for asthma (P=0.003 [ test]) and
digestive diseases (P=0.02 [ test]).

Presence of comorbidities according to
severity of symptoms and exacerbation

history

A total of 1,015 subjects were classified into GOLD severity
groups according to their CAT score and exacerbation
history. Overall, half of the assessed population (n=549,
54.1%) were classified into group D, consisting of subjects
with severe symptoms (CAT score =10) and a high risk
of exacerbation (one or more exacerbations within the last
6 months of the study). The distribution of subjects with
comorbidities (n=518) according to severity group is pre-
sented in Table 5. The majority of subjects with comorbidities
(57.8%, n=299) were classified into the group with severe
symptoms and high risk of exacerbation (group D). However,
the distribution of subjects between GOLD severity grades
did not differ significantly between those with comorbidities
and those without comorbidities (P=0.08 [ test]).

The relationship between the presence of comorbidities
on the one hand and the severity of COPD or the occurrence
of exacerbation on the other was evaluated in the population
of subjects classified according to GOLD severity group
(n=1,015). The results are presented in Figure 2. The pres-
ence of comorbidities in COPD subjects was significantly
associated with a high CAT score (=10) (P=0.02) and GOLD
group D (P=0.04).

Discussion

This analysis of the BREATHE study revealed that two-
thirds of COPD subjects reported comorbidities, principally
cardiovascular diseases and diabetes, a significantly higher
proportion than in subjects without COPD. The presence
of comorbidities was significantly associated with COPD
exacerbations and a higher impact of respiratory symptoms
on functioning. The majority of subjects (57.8%, n=299)
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No comorbidities Any comorbidities

Figure | Presence of comorbidities according to CAT scores.
Abbreviation: CAT, COPD Assessment Test.

with comorbidities were assigned to group D of the GOLD
severity classification, the most severe grade.

The coexistence of COPD and cardiovascular diseases
or diabetes found in our study has been reported in several
previous studies.>*?*2! A recent review of 25 studies reporting
cardiovascular comorbidity in COPD subjects revealed that
the relative risk of occurrence of cardiovascular comorbidi-
ties among COPD subjects ranged from 2.1 to 5.0 compared
to subjects without COPD.* This strong association between
COPD and cardiovascular diseases may be explained by the
fact that tobacco smoking is an important common risk factor
for both COPD and cardiovascular diseases.?” In our study,
the highest rate of COPD subjects reporting cardiovascular
disease and diabetes was found in the UAE (71.4% and 50.0%,
respectively; data not shown). This reflects the high preva-
lence of these diseases in the general populations of countries
in the Gulf area, as illustrated by recent national statistics from
Abu Dhabi showing that in 2011, 17% of the general popula-
tion had hypertension and 21% had diabetes.”

This study revealed that the presence of comorbidi-
ties was significantly associated with a CAT score =10,
which reflects a high impact of respiratory symptoms on

functioning. This result is consistent with outcomes from
other studies using different patient-reported outcome mea-
sures, which have highlighted the association between the
presence of comorbidities and an impairment of quality of
life or functioning in COPD subjects.?*?¢ The CAT threshold
of ten was chosen, since this is the one recommended in the
2011 GOLD guidelines for the classification of patients with
COPD,! but it cannot be excluded that the strength of the
association with comorbidities may differ if another CAT
threshold were to be used.

We found that the presence of comorbidities was
associated with an increased risk of experiencing COPD
exacerbations. There are few data available concerning
the relationship between the presence of comorbidities and
COPD exacerbations in COPD, although a US study has
reported that patients with comorbidities presented a higher
risk of exacerbations than those without.”’” Moreover, it is
well documented that COPD exacerbations constitute a
risk factor for subsequent development of cardiovascular
disease.**® To our knowledge, our study is one of the first to
use the GOLD severity-grade groups (A—D) in the classifica-
tion of COPD subjects with comorbidities. We found that
the majority of COPD subjects (57.8%) with comorbidities
were classified in group D, corresponding to subjects who
reported severe symptoms (CAT =10) and previous exac-
erbations. This is consistent with previous reports of more
severe COPD symptoms in subjects with comorbidities.?

This study had certain limitations. Since data collection
was based on self-report without medical ascertainment, it
is possible that this may have introduced some anamnestic
bias or underreporting of information on comorbidities.
Given that this was a general population survey in which
spirometry could not be performed systematically, there is
likely to be some imprecision in the estimation of the pro-
portion of subjects fulfilling the epidemiological definition

Table 4 Presence of comorbidities in COPD subjects with or without exacerbation

No exacerbation Exacerbation P-value
(n=731) (n=661)
Comorbidities, n (%)
None (n=704) 390 (55.4%) 314 (44.6%) 0.03
Any (n=688) 341 (49.6%) 347 (50.4%)
Type of comorbidity, n (%)
Cardiovascular diseases (n=344) 175 (50.8%) 169 (49.1%) 0.65
Diabetes (n=250) 133 (53.2%) 117 (46.8%) 0.15
Asthma (n=99) 39 (39.4%) 60 (60.6%) 0.003
Digestive diseases (n=56) 34 (60.7%) 22 (39.3%) 0.02
Eye diseases (n=74) 41 (55.4%) 33 (44.6%) 0.19
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Table 5 Classification of subjects with or without comorbidities according to CAT score and exacerbation history

Variables No exacerbations Exacerbation P-value
CAT score CAT score
<10 =10 <10 =10
Group A Group B Group C Group D 0.08
No comorbidities (n=497) 81 (16.3%) 118 (23.7%) 48 (9.7%) 250 (50.3%)
Comorbidities (n=518) 66 (12.8%) 115 (22.2%) 38 (7.4%) 299 (57.8%)
Note: Percentages calculated by line.
Abbreviation: CAT, COPD Assessment Test.
of COPD used in the study. Secondly, in certain countries, Acknowledgments

such as the UAE, the number of subjects who respond to the
COPD detailed questionnaire and who report comorbidities
is low. This precludes the analysis of the data at an individual
country level, which may lead to loss of information when
the prevalence of individual comorbidities, such as diabetes,
varies markedly between participating countries.

Conclusion

This study showed that the prevalence of comorbidities
among COPD subjects is high in the MENA region. The
presence of comorbidities was associated with increased
severity of COPD symptoms and exacerbations of the
disease. This highlights the importance of seeking out and
managing appropriately comorbidities in all individuals with
a diagnosis of COPD.
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Figure 2 Relationship between comorbidities, severity of COPD, and occurrence of COPD exacerbation.

Note: Groups A, B, C, and D refer to GOLD severity groups.
Abbreviation: CAT, COPD Assessment Test.
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