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Purpose: The aim of this study was to examine the changing influence over time of comorbid
heart disease on symptoms and health status in patients with COPD.

Patients and methods: This is a prospective cohort study of 495 COPD patients with a
baseline in 2005 and follow-up in 2012. The study population was divided into three groups:
patients without heart disease (no-HD), those diagnosed with heart disease during the study
period (new-HD) and those with heart disease at baseline (HD). Symptoms were measured using
the mMRC. Health status was measured using the Clinical COPD Questionnaire (CCQ) and the
COPD Assessment Test (CAT; only available in 2012). Logistic regression with mMRC =2
and linear regression with CCQ and CAT scores in 2012 as dependent variables were performed
unadjusted, adjusted for potential confounders, and additionally adjusted for baseline mMRC,
respectively, CCQ scores.

Results: Mean mMRC worsened from 2005 to 2012 as follows: for the no-HD group from
1.8 (£1.3) to 2.0 (£1.4), (P=0.003), for new-HD from 2.2 (£1.3) to 2.4 (£1.4), (P=0.16), and
for HD from 2.2 (+1.3) to 2.5 (£1.4), (P=0.03). In logistic regression adjusted for potential
confounding factors, HD (OR 1.71; 95% CI: 1.03-2.86) was associated with mMRC =2.
Health status worsened from mean CCQ as follows: for no-HD from 1.9 (£1.2) to 2.1 (£1.3)
with (P=0.01), for new-HD from 2.3 (£1.5) to 2.6 (£1.6) with (P=0.07), and for HD from 2.4
(£1.1) to 2.5 (£1.2) with (P=0.57). In linear regression adjusted for potential confounders, HD
(regression coefficient 0.12; 95% CI: 0.04-5.91) and new-HD (0.15; 0.89-5.92) were associated
with higher CAT scores. In CCQ functional state domain, new-HD (0.14; 0.18-1.16) and HD
(0.12; 0.04-0.92) were associated with higher scores. After additional correction for baseline
mMRC and CCQ, no statistically significant associations were found.

Conclusion: Heart disease contributes to lower health status and higher symptom burden in
COPD but does not accelerate the worsening over time.

Keywords: COPD Assessment Test, CAT, Clinical COPD Questionnaire, CCQ, modified
Medical Research Council dyspnea score, mMRC, ischemic heart disease, heart failure

Introduction

COPD is a common disease causing significant morbidity and mortality worldwide.'
Symptom burden and health status are important patient-related outcomes in the man-
agement of patients with COPD. A multidimensional assessment of disease severity,
including FEV , health status and exacerbation frequency, is advocated by the Global
Initiative for Obstructive Lung Disease (GOLD).? For the measurement of dyspnea
symptom burden, the use of mMMRC is widespread.® For the assessment of health status,
GOLD recommends the COPD Assessment Test (CAT) that was developed in 2009.*
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The Clinical COPD Questionnaire (CCQ) is considered by
GOLD as an instrument with equal qualities.’ Since it has
been in use since 2003, it is more suitable for longitudinal
analysis.

COPD is associated with a high prevalence of comorbid
conditions, and COPD patients have a two to five times
higher risk of developing heart disease.® The prevalence
of ischemic heart disease is estimated to be 22%-33% and
chronic heart failure 14%-24% in patients with COPD.”® The
observed association between COPD and heart disease can
be explained partly by shared risk factors such as smoking,
age, and inactivity. However, it is also thought that a systemic
inflammatory process related to COPD may independently
increase the risk of heart disease.'

Comorbid heart disease has, in cross-sectional stud-
ies, been shown to be associated with lower health status
in patients with COPD.!""!* It has also been reported that
disease-specific health status worsens over time in patients
with COPD,'* ¢ although this could not be shown with a
general instrument in a group of patients with low disease
severity.!” The aim of this study was to examine the chang-
ing influence over a 7-year follow-up period of comorbid
heart disease on symptoms of dyspnea measured by mMRC
and health status measured by CCQ and CAT in patients
with COPD.

Patients and methods

Data collection

The data were obtained from the PRAXIS study cohort
that was created in 2005 with a follow-up in 2012.'* The
PRAXIS study is based on the data from 14 hospitals
and 56 primary health care centers in seven counties in
mid-Sweden. A total of 1,548 patients were randomly
selected from lists with patients aged 34-75 years with
an ICD 10 diagnosis code J44 for COPD recorded in their
medical records during 2000-2003. The random selection
was made from the respective health care unit’s diagnosis
list by a research nurse, using an Internet-based program
(https://www.random.org/). A patient questionnaire was

sent to these patients. In 2012, all patients who were still
alive received a similar questionnaire as in 2005. A total of
561 patients returned both the baseline and the follow-up
questionnaires (Figure 1).

Patient characteristics and measures

The medical records were reviewed at baseline for the
period 2000-2003 and again at follow-up for the period
2004-2012. The record review produced information on a
doctor’s diagnosis of heart disease, hypertension, depression,

Randomly selected patients with COPD
(n=1,584)

U

Completed questionnaires and record review 2005
(n=1,089; 69%)

Deceased (n=299)
Unknown address (n=27)

—

Received follow-up questionnaire 2012
(n=763)

U

Returned questionnaires 2012
(n=561; 74%)

Y

Patients with complete data on heart disease from
record review 2005 and 2012
(n=495)
No HD (n=334; 67%), new HD (n=58; 12%),
HD (n=103; 21%)

U U

Complete data on
CCQ and CAT in 2005
and 2012
(n=346)

No HD (n=240; 69%)
New HD (n=45; 13%)
HD (n=61; 18%)

Complete data on
mMRC in 2005 and
2012
(n=468)

No HD (n=314; 67%)
New HD (n=56; 12%)
HD (n=98; 21%)

Figure | Flow chart patient selection.

Notes: HD = COPD patients with a heart disease diagnosis at baseline. New
HD = COPD patients with heart disease diagnosed between 2003 and 2012. No
HD = COPD patients without heart disease.

Abbreviations: CAT, COPD Assessment Test; CCQ, Clinical COPD Questionnaire;
HD, heart disease.

diabetes and data on lung function. Heart disease was defined
as a doctor’s diagnosis of ischemic heart disease or heart
failure registered in the medical records. The study popula-
tion was divided into three groups: COPD patients without
a diagnosis of heart disease (no HD), those who were diag-
nosed with heart disease during the study period 2003-2012
(new HD) and those who had a heart disease diagnosis at the
start of the study 2003 (HD). In patients where spirometry
data were available at baseline (n=216), their disecase was
graded based on the FEV | expressed as a percentage of the
European Community for Steel and Coal reference values
(FEV %pred)."®
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The questionnaires provided information on age, sex,
smoking status, level of education, exacerbations in the previ-
ous 6 months, height, weight, mMRC and CCQ. In addition,
the questionnaire in 2012 included CAT.

For patient characteristics, baseline data from 2005 were
used. Age was categorized into three groups: =60 years,
61-70 years, and >70 years. Smoking status was categorized
into “current daily smoking” and “not current daily smoking”.
The latter group included patients who never smoked, had
stopped smoking or smoked occasionally. The dichotomous
educational variable identified the most highly educated group
as those who had continued full-time education for at least
2 years beyond the Swedish compulsory school period of
9 years. An exacerbation was defined as an emergency visit
or the need for a course of oral steroids during the previous
6 months due to worsening of COPD symptoms. Height
and weight were used to calculate body mass index (BMI)
in kg/m?. Underweight was defined as a BMI <20, normal
weight as a BMI =20 and <25, overweight as BMI =25
and <30 and obesity as BMI =30.

Dyspnea

Dyspnea was measured by the mMRC, where a score of 0
or 1 corresponds to no dyspnea or dyspnea on strenuous
exercise, and scores of 2 and more denote increasing limita-
tion of activity due to dyspnea in daily life. The scale has
been validated and is frequently used in clinical and research
settings.® For regression analysis, the mMRC score was
dichotomized to low burden of dyspnea (mMRC score of
0 and 1) and patients high burden of dyspnea (score of 2—4)
according to GOLD.?

Health status

The CCQ includes ten items about the patients’ health the
previous week, distributed over three domains: symptoms,
mental state and functional state.!” The symptoms domain
contains questions on dyspnea, cough and phlegm; the men-
tal state describes the feelings of depression and concerns
about breathing or getting worse; and the functional state
assesses the limitations in different activities of daily life
due to lung disease. Answers are given on 7-point scale
from 0 to 6. The main outcome is the total mean CCQ
value; a separate mean score for each domain can also be
calculated. A higher score indicates lower health status.
The minimal clinically important difference for CCQ is
established to be 0.4 units.”® The CAT includes eight items
about the patients’ experience of cough, mucus production,
chest tightness, dyspnea on exercise, limitation of activi-
ties at home, sense of confidence about leaving the house,

sleep and energy level.* The patient scores the symptoms
on a 6-point scale from 0 to 5. A high score indicates lower
health status. The main outcome measure is the sum of the
scores, varying between 0 and 40. The minimal clinically
important difference for CAT has been suggested to be
2-3 units.?’ The health status instruments, CCQ and CAT,
correlate well with St Georges Respiratory Questionnaire
(SGRQ) and with each other and can be used as equivalents
for measuring health status.*>?!

Statistical analyses

Categorical data were expressed using frequencies and
percentages, while continuous data were expressed using
mean values and SDs. The chi-squared test and Student’s
t-test were used to examine the differences in characteristics
between patients without heart disease (no HD) and patients
with heart disease at baseline (HD) and those who were diag-
nosed with heart disease during the study period (new HD).
Logistic regression analysis used the dichotomous mMRC
score =2 as the dependent variable. Heart disease in 2012
(three groups — no HD, new HD and HD), and the potential
confounding factors of age, sex, level of education, smoking
status, presence of exacerbations in the previous 6 months,
diabetes, hypertension, depression, and BMI at baseline were
used as independent variables. Heart disease, age and BMI
were modeled as a series of binary dummy variables. Linear
regression analysis used mean CCQ score and total CAT
score in 2012 as dependent variables. The same independent
variables as in the analysis of mMMRC were investigated. All
the analyses were performed as unadjusted, adjusted and
additionally adjusted for the value of the outcome measure at
baseline. In adjusted analysis, only the variables with a statis-
tically significant association (P<<0.05) in unadjusted analysis
were included. As CAT was not available in 2005, the mean
CCQ score at baseline was used as replacement for CAT at
baseline. Stratification and multiplicative interaction analyses
were used to investigate potential effect modification by sex
and different age groups (=60, 61-70 and >70 years). The
main analyses for mMRC, CCQ and CAT were all repeated
in the subgroup with available spirometry data, with addi-
tional adjustment for the FEV %pred groups GOLD I-1V .2
A P-value of <0.05 was considered significant. SPSS version
21 (IBM Corporation, Armonk, NY, USA) was used.

Ethics

The study was approved by the regional ethical review
board of Uppsala University (Dnr 2004:M-445 and Dnr
2010/090). Written informed consent was obtained from all
participating patients.
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Results

Patient characteristics

Patient characteristics at baseline are shown in Table 1.
COPD patients with comorbid heart disease during the
whole study were more often male, older, lower educated
and selected from the hospital care population, than those
without heart disease. The group with incident heart disease
was older and had relatively less daily smokers compared to

those without heart disease. The number of COPD patients
with comorbid heart disease for each patient sample and the
total group is presented in Figure 2.

Between baseline and follow-up, 299 patients died, and
another 229 patients did not complete the second question-
naire due to other reasons. An attrition analysis showed that
the deceased patients more often were from the oldest age
group (P<<0.001) and more often had comorbid heart disease

Table | Patient characteristics in 2005 by HD group in 2012

Baseline characteristics, 2005 All patients, No HD, New HD, P-value HD, n (%) P-value
n (%) n (%) n (%)
Number of patients 495 334 (67) 58 (12) 103 (21)
Sex 0.17 <0.001
Male 207 (42) 118 (35) 26 (45) 63 (61)
Female 288 (58) 216 (65) 32 (55) 40 (39)
Age groups (years) 0.002 <0.001
=60 143 (35) 118 (35) 7 (12) 18 (18)
61-70 160 (48) 160 (48) 39 (67) 54 (52)
>70 56 (17) 56 (17) 12 (21) 31 (30)
Level of education (n=488) 0.73 0.02
Low 322 (66) 207 (63) 38 (66) 77 (75)
High 166 (34) 121 (37) 20 (34) 25 (25)
Level of care 0.41 <0.001
Hospital care 90 (18) 44 (13) 10 (17) 36 (35)
Primary care 405 (82) 290 (87) 48 (82) 67 (65)
Current daily smoking 0.01 0.22
No 363 (73) 232 (70) 53 (91) 78 (76)
Yes 132 (27) 102 (30) 509 25 (24)
FEV %pred (n=216) 0.47 0.79
=80 54 (21) 38 (23) 4 (15) 12 (20)
50-79 132 (52) 89 (53) 13 (50) 30 (51)
<50 67 (27) 41 (24) 9 (35) 17 (29)
BMI (kg/m? n=480) 0.21 0.25
Underweight (<20) 40 (8) 29 (9) 2(3) 99
Normal weight (=20, <25) 168 (35) 116 (36) 25 (44) 27 (27)
Overweight (=25, =30) 173 (36) 118 (37) 16 (28) 39 (39)
Obesity (>30) 99 (21) 59 (18) 14 (25) 26 (26)
Depression 57 (12) 42 (13) 7 (12) 0.91 8(8) 0.18
Diabetes 50 (10) 29 (9) 7 (12) 0.41 14 (14) 0.14
Hypertension 124 (25) 78 (23) 16 (28) 0.49 30 (29) 0.24
Exacerbation in the previous 6 months 0.84 0.88
No exacerbation 310 (65) 208 (65) 37 (64) 65 (64)
=| exacerbation 166 (35) 111 (35) 21 (36) 101 (36)

Notes: No HD = COPD patients without heart disease; new HD = patients diagnosed with heart disease between 2003 and 2012; HD = COPD patients with heart disease

at baseline. P-values with no HD as reference. Exacerbation was defined as an unplanned health care visit or course of oral steroids.

Abbreviation: BMI, body mass index.
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(n=392) (n=334)
ZN
&7
2005 2012
HD > HD and new HD
(n=103) (n=103) (n=161)

Figure 2 Number of COPD patients in the whole study group with comorbid heart
disease in 2003 and 2012.

Notes: HD = COPD patients with heart disease at baseline. New HD = patients
diagnosed with heart disease between 2003 and 2012. No HD = COPD patients
without heart disease.

(P<<0.001). There were no statistically significant differences
between non-responders and responders among patients alive
in 2012 (data not shown).

Dyspnea
At baseline, mMRC scores were significantly higher for the
group with heart disease at baseline (HD) and for those who

later, during the study, developed heart disease (new HD)
compared to those without a heart disease diagnosis (no HD)
(Table 2). There was a significant increase in dyspnea symp-
toms during the study period for the groups with and without
heart disease during the whole study period, but not for the
new HD group (Figure 3). The results of the logistic regression
analysis formMRC are presented in in Table 3. Comorbid heart
disease during the whole study period (HD) was an indepen-
dent statistically significant factor for a higher mMRC score at
follow-up. After correction for baseline mMRC, no significant
associations were found. Interaction analysis showed no effect
modification by sex or age (data not shown). In the subgroup
with available spirometry data, heart disease had no associa-
tions with the mMRC score (data not shown).

Health status

At baseline, CCQ scores were significantly higher for the
group with HD and group with new HD (Table 2). Between
2005 and 2012 there was a statistically significant worsening
of'the mean CCQ, the mean CCQ symptoms, and mean CCQ

Table 2 Symptoms and health status 2005 and 2012

All patients, No HD, New HD, P-value HD, P-value
n (%) n (%) n (%) n (%)

mMRC 20052

0 53 (1) 39 (12) 5(9) Ref 99 Ref

| 168 (36) 124 (38) 17 (29) 0.10 28 (29) 0.96

2 83 (18) 54 (17) 12 (21) 0.34 17 (17) 0.50

3 79 (17) 46 (15) 10 (18) 0.37 23 (24) 0.09

4 85 (18) 51 (16) 13 (23) 0.23 21 (21) 0.20
Mean mMRC 2005 (SD) 2.0 (1.3) 1.8 (1.3) 2.2(1.3) 0.06 2.2(1.3) 0.02
mMRC 2012*

0 54 (12) 40 (13) 4(7) Ref 10 (10) Ref

| 137 (29) 100 (32) 16 (29) 0.43 21 (22) 0.68

2 74 (16) 52 (16) 10 (18) 0.30 12 (12) 0.87

3 78 (16) 53 (17) 4(7) 0.70 21 (21) 0.29

4 125 (27) 69 (22) 22 (39) 0.05 34 (35) 0.10
Mean mMRC 2012 (SD) 2.2 (1.4) 2.0 (1.4) 2.4 (1.4) 0.05 2.5(1.4) 0.005
Mean CCQ (SD) 2005° 2.1 (1.3) 1.9 (1.2) 2.3 (1.5) 0.08 2.4 (1.1) 0.002
Symptoms 2.2 (1.3) 2.1 (1.2) 24 (1.4) 0.23 2.5(1.2) 0.001
Functional state 2.2 (1.9) 1.6 (1.3) 22(1.7) 0.01 2.2(1.3) 0.002
Mental state 1.8 (1.4) 2.1 (1.8) 2.3 (1.8) 0.58 22 (1.7) 0.20
Mean CCQ (SD) 2012° 2.2 (1.4) 2.1 (1.3) 2.6 (1.7) 0.04 2.5(1.2) 0.02
Symptoms 2.4 (1.4) 2.3 (1.3) 2.6 (1.6) 0.10 2.7 (1.1) 0.0l
Functional state 2.1 (1.6) 1.9 (1.6) 2.6 (1.9) 0.01 22(1.2) 0.01
Mental state 2.1 (1.6) 2.1 (1.7) 2.3 (2.0) 0.39 2.3(1.7) 0.38
CAT 2012° 17 (9.0) 15.9 (9.1) 19.1 (9.2) 0.04 19.9 (7.6) 0.002

Notes: mMRC, CCQ and CAT scores in 2005 and 2012 for the different groups of COPD patients with and without heart disease. No HD = COPD patients without
heart disease. New HD = COPD patients diagnosed with heart disease between 2003 and 2012. HD = COPD patients with heart disease at baseline. P-values with no HD

as reference. 'n=468, ®n=346.

Abbreviations: CAT, COPD Assessment Test; CCQ, Clinical COPD Questionnaire.
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Figure 3 mMRC in 2005 and 2012 in COPD patients without heart disease (no
HD), with heart disease diagnosed between 2003 and 2012 (new HD) and with
heart disease at baseline (HD).

Notes: P-values given for statistical significance of change between 2005 and 2012
value.

functional state in the group of patients with no HD and in
the group with new HD. No significant worsening was found
in the patients with HD (Figure 4).

The results of the linear regression analyses with the
mean CCQ score and total CAT score as dependent vari-
able are presented in Table 3. Both HD and new HD were,

statistically, significantly associated with higher CAT and
CCQ scores in unadjusted analysis. After adjustment for
potential confounding factors, the association with CAT
score remained for both HD and new HD, and the asso-
ciation with CCQ remained in the group with new HD. An
association for HD was found in the unadjusted analysis
of the CCQ symptoms domain and functional state. After
adjustment for potential confounders, no association was
found for the CCQ symptoms domain, but CCQ functional
state showed an association with both HD and new HD. The
CCQ mental state domain had no significant associations
with heart disease (data not shown). After adjustment for
baseline CCQ, no statistically significant associations of
heart disease with worse health status, as assessed by CAT
or CCQ, total and over all domains, over time were found.
The interaction analyses showed no statistically significant
effect modification by sex or age for any of the associations
(data not shown). In the subgroup with available spirometry
data, HD was, statistically, significantly associated with CCQ
total, symptoms and functional state domain score and CAT
in unadjusted analysis. In the adjusted regression analysis,

Table 3 Regression analyses with CCQ, CAT and mMRC =2 in 2012 as dependent variables

Regression P-value Regression coefficient P-value | Regression coefficient (95% CI), P-value

coefficient (95% CI), adjusted for adjusted for confounders and

(95% CI) confounders baseline CCQ
No HD Ref Ref Ref Ref Ref Ref
Linear regression CCQ total
New HD | 0.12 (0.04-0.90) 0.03 0.12 (0.05-0.88) 0.03 0.06 (—0.11-0.56) 0.19
HD 0.12 (0.05-0.82) 0.03 0.09 (-0.05-0.71) 0.09 0.02 (—0.24-0.37) 0.67
Linear regression CCQ symptoms
New HD | 0.09 (-0.06-0.80) 0.09 0.09 (—0.07-0.76) 0.10 0.05 (—0.13-0.55) 0.23
HD 0.1'1 (0.01-0.769) 0.04 0.06 (—0.16-0.60) 0.45 0.00 (—0.33-0.30) 0.94
Linear regression CCQ functional state
New HD | 0.14 (0.17-1.20) 0.009 0.14 (0.18-1.16) 0.01 0.06 (-0.11-0.72) 0.15
HD 0.14 (0.13-1.03) 0.01 0.12 (0.04-0.92) 0.03 0.05 (-0.19-0.58) 0.32
Linear regression CAT
New HD | 0.17 (0.30-6.00) 0.03 0.12 (0.04-5.91) 0.03 0.06 (—0.68-3.85) 0.17
HD 0.17 (1.44-6.43) 0.002 0.15 (0.89-5.92) 0.01 0.07 (-0.40-3.76) 0.11
Logistic regression mMRC =2

OR (95% CI) P-value OR (95% Cl), adjusted P-value | OR (95% Cl), adjusted for P-value

for confounders confounders and baseline mMRC

New HD | 1.45 (0.80-2.61) 0.22 1.37 (0.74-2.53) 0.32 0.99 (0.49-1.99) 0.99
HD 1.74 (1.08-2.81) 0.02 1.71 (1.03-2.86) 0.04 1.44 (0.81-2.56) 0.21

Notes: Results from linear regression analyses with CCQ and CAT as dependent variables. The data are presented as regression coefficients (+95% Cl). Beside sex, only
associated variables in univariate regression were included in the adjusted regression analysis: sex, age, educational level, exacerbations in the previous 6 months in 2005
and heart disease. Results from logistic regression analyses with mMRC =2 as a dependent variable. The data are represented as OR (+95% ClI). Beside sex, only associated
variables in unadjusted analysis were included: sex, age, exacerbations in the previous 6 months in 2005 and heart disease. The absence of heart disease (no HD) is the
reference variable in all regressions with the heart disease variable. Exacerbation was defined as an unplanned health care visit or course of oral steroids in the previous
6 months at baseline. HD = COPD patients with heart disease. New HD = COPD patients who developed heart disease between 2003 and 2012. No HD = COPD patients

without heart disease.

Abbreviations: CAT, COPD Assessment Test; CCQ, Clinical COPD Questionnaire.
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Figure 4 Mean CCQ, total score and domains for 2005 and 2012 in COPD patients without heart disease (no HD), with heart disease diagnosed between 2003 and 2012

(new HD), and with heart disease at baseline (HD).

Note: P-values given for statistical significance of change between 2005 and 2012 value.

Abbreviation: CCQ, Clinical COPD Questionnaire.

only the association of heart disease during the whole study
(HD) with CAT remained but disappeared after correction
for baseline CCQ.

Discussion

The first main finding of this multicenter cohort study with
7-year follow up is that comorbid heart disease influenced
health status in patients with COPD. The second main find-
ing is that, in COPD, dyspnea and health status worsened
over time, but comorbid heart disease did not accelerate this
worsening.

Our finding that comorbid heart disease influenced
the patients’ health status negatively has been described
before in cross-sectional studies in this and other
populations.'>*>? In our study, CAT was more influenced
by comorbid heart disease than the CCQ score. This has
been described for this study population before.?! Health
status was particularly worse for patients with HD and
new HD in the CCQ functional state domain, which is
consistent with a study where self-reported heart disease
markedly reduced the functional state measured by 6
minutes walking distance and SGRQ.** We showed in our
longitudinal study that this finding remains over time and

the reduced functional state can be detected by using the
CCQ questionnaire.

In analysis adjusted for confounders, mMRC was not
significantly influenced by new HD, whereas HD was a
significant factor for higher level of dyspnea. For the CCQ
total score, the opposite was found. This might indicate that
comorbid heart disease in the early stages mainly reduces
functionality and not symptoms.

Our finding that comorbid heart disease did not acceler-
ate the worsening in health status and dyspnea over time
is consistent with findings of the ECLIPSE study.?® The
ECLIPSE study was performed over a period of 3 years on
patients recruited from outpatient clinics, using self-reported
heart trouble and health status assessed by SGRQ. We have
expanded the findings from the ECLIPSE study as our study
has a 7-year follow-up period, a patient population that is to a
large extent selected in primary care and outcomes assessed
by both mMRC, CAT and CCQ. This is an important find-
ing because CAT is now mainly used for the assessment of
COPD patients in daily practice.

We found a significant deterioration in health status of
patients without heart disease, but not for those with a heart
disease diagnosis during the whole study. The mean change
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in CCQ did not, however, exceed the minimal clinical dif-
ference of 0.4. The smaller deterioration for the HD group
might be explained by regression towards the mean; Patients
with heart disease already had such poor scores at baseline
that worsening was less possible. Another reason could be
that the care for heart disease has improved markedly in the
last decade and is more structured and prioritized, which even
benefits the care for comorbid COPD. It might even be pos-
sible that medication used for treating heart disease protects
the lungs also. A meta-analysis of observational studies on
the effect of beta-blockers on COPD outcome found that this
medication reduces mortality and exacerbations in COPD
patients.” A similar meta-analysis for statins showed that
statins might improve exercise tolerance, lung function, and
health status in COPD patients.?’

Interestingly, we found that patients who were diagnosed
with heart disease later during the study showed a worse
health status and symptom burden already at baseline, with
a significant worsening during follow-up. This might indi-
cate the presence of unrecognized comorbid heart disease at
baseline. In this real-life study, the measure of heart disease
is based on routine diagnoses rather than screening. It is
known that heart disease is underdiagnosed in patients with
COPD and our findings in the group with new HD suggest
that this is also the case in this study population.”?® It has
previously been shown that a high SGRQ score is associated
with extrapulmonary comorbidity in patients with mild to
moderate air flow limitation.” It is clinically important to
be observant for heart disease and other comorbidities when
there is a marked discordance between the health status scores
and FEV %pred in a patient.

Strengths and limitations
A major strength of this study is that the longitudinal design
of'this study makes it possible to identify the group of patients
who develop heart disease during the study period and
retrospectively look at their health status and symptoms at
baseline. Another strength of this study is its generalizability
to clinical practice due to its multicenter design, including
patients from both primary and secondary care. The fact that
that spirometry data were not available for the whole study
population and patients were selected based on the doctor’s
diagnosis represents clinical reality in primary health care,
where spirometry is not regularly repeated in the manage-
ment of COPD.*

A limitation, however, is that the group with incident HD
was rather small and inhomogeneous. It is unknown when

exactly these patients were diagnosed during the study period
and there is a 2-year period between the record review and
completion of the questionnaires. Nevertheless, our results
show that comorbid heart disease worsens health status in
early stages, even before the clinical diagnosis.

Another limitation is that CAT was not available in 2005
and we, therefore, have no data on CAT scores at baseline.
CAT is recommended by GOLD for assessment of patients
with COPD, and we found it important to be able to look at
this instrument and the association with heart disease over
time. Prior research has found that CCQ and CAT correlate
well with each other and the SGRQ, and that comorbid heart
disease is associated with both instruments.?!*! The CCQ
at baseline can, therefore, be a valid alternative for CAT at
baseline in the logistic regression analysis.

Finally, the loss of patients during follow-up could
potentially cause a selection bias. It has been shown that high
CCQ scores predict mortality.* In this study, the population
with heart disease had a higher level of dyspnea and worse
health status at baseline, and attrition analysis showed that
the all-cause mortality was higher in this group. We cannot
exclude the possibility that the absence of a longitudinal
association between dyspnea and health status with comorbid
heart disease is caused by the fact that patients with comorbid
heart disease were overrepresented among those who died
during the study period.

Conclusion

Comorbid heart disease contributes to lower health status and
higher symptom burden in COPD. However, heart disease
does not accelerate the worsening of symptoms and health
status over time. In COPD management, it is important to
optimize treatment of cardiovascular comorbidity to maintain
or improve health status and to be observant for comorbid
heart disease, especially when low health status and symptom
burden cannot be explained by poor lung function alone.
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