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Introduction: Chronic obstructive pulmonary disease (COPD) exacerbations have a negative
impact on the quality of life of patients and the evolution of the disease. We have investigated the
prognostic value of several health-related quality of life questionnaires to predict the appearance
of a composite event (new ambulatory or emergency exacerbation, hospitalization, or death)
over a 1-year follow-up.

Methods: This was a multicenter, prospective, observational study. Patients completed four
questionnaires after recovering from an exacerbation (COPD Assessment Test [CAT], a Clinical
COPD Questionnaire [CCQ], COPD Severity Score [COPDSS], and Airways Questionnaire
[AQ20]). Patients were followed-up until the appearance of the composite event or for 1 year,
whichever came first.

Results: A total of 497 patients were included in the study. The majority of them were men
(89.7%), with a mean age of 68.7 (SD 9.2) years, and a forced expiratory volume in 1 second
of 47.1% (SD 17.5%). A total of 303 (61%) patients experienced a composite event. Patients
with an event had worse mean scores of all questionnaires at baseline compared to patients
without event: CAT=12.5 vs 11.3 (P=0.028); CCQ=2.2 vs 1.9 (P=0.013); COPDSS=12.3 vs
10.9 (P=0.001); AQ20=8.3 vs 7.5 (P=0.048). In the multivariate analysis, only previous history
of exacerbations and CAT score =13.5 were significant risk factors for the composite event.
A CAT score =13.5 increased the predictive value of previous exacerbations with an area under
the receiver operating characteristic curve of 0.864 (95% CI: 0.829-0.899; P=0.001).
Conclusion: The predictive value of previous exacerbations significantly increased only in
one of the four trialled questionnaires, namely in the CAT questionnaire. However, previous
history of exacerbations was the strongest predictor of the composite event.
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Introduction
At present, chronic obstructive pulmonary disease (COPD) is the fourth leading cause
of death and estimates show that by 2030 COPD will become the third leading cause
of death.'? Moreover, a recent study about the global burden of disease (measured in
disability-adjusted life-years) places COPD in the second position.3

The chronic and progressive course of COPD is frequently aggravated by short
periods of increased cough, dyspnea, and the production of sputum that can become
purulent.! These exacerbations have been shown to have a negative impact on health-
related quality of life (HRQoL) and are the most frequent cause of medical visits,
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hospital admissions, and death among patients with COPD.*3
From the aforementioned reasons, it is clear that there is a
growing need to identify risk factors that can be used to
identify the patients with high risk of exacerbations and
mortality in order to take preventive decisions.

Among other factors, the association between HRQoL
and the evolution of COPD (in terms of incidence of exac-
erbations, hospitalizations, and mortality) has been studied
using specific individualized measurements of symptoms,
such as dyspnea® or cough and sputum’, or with standardized
HRQoL questionnaires such as the St George’s Respiratory
Questionnaire.*® In general, these studies have found that
increased symptoms and impaired HRQoL are associated
with an increased risk of exacerbations and hospitaliza-
tion. However, despite the good predictive ability of the
St George’s Respiratory Questionnaire, it is not always
adaptable to routine clinical practice because of the long time
required to be completed. Therefore, it would be very useful
to have a short questionnaire with an adequate predictive
value for poor outcomes in COPD.

The most widely used short questionnaires in COPD
are the COPD Assessment Test (CAT),’ the Clinical COPD
Questionnaire (CCQ),' the Airways Questionnaire 20
(AQ20),'* and the COPD severity score (COPDSS).'? In par-
ticular, the CAT, AQ20, and CCQ have been tested for their
predictive value for exacerbations and even mortality.!>!
However, there are no comparative studies using these
questionnaires in the same population to investigate, which
of them has the best predictive value for a series of poor
outcomes in patients with moderate-to-severe COPD.

In this work, we assessed four HRQoL and severity
questionnaires (CAT, CCQ, COPDSS, and AQ20) that can
be used in daily clinical practice for their ability to pre-
dict one of the following new exacerbations, mortality, or
hospitalization.

Methods
Study design

This was an observational, multicenter, prospective study
aimed at evaluating the predictive value of different HRQoL
and severity questionnaires in patients with COPD and with
a high risk of experiencing exacerbations. The patients
were recruited at presentation at the hospital or at primary
care centers with symptoms of an exacerbation, and they were
followed up for 1 year after recovery from the acute episode.
We followed patients after recovery from an exacerbation,
because these subjects are more likely to suffer a second
episode during the follow-up.'

Those who met the inclusion and exclusion criteria
were informed about the study and were asked to sign an
informed consent form. The physicians in charge collected
information at presentation or during the first 24 hours after
admission. This information included demographic data,
medical history, and comorbidities. The cardiovascular risk
was assessed according to body mass index (BMI), sex,
and waist circumference.!® Patients were asked to fill in
CAT and CCQ questionnaires in their validated versions in
Spanish. '8

The patients were evaluated again after 4—6 weeks from
the initial visit to assess clinical recovery. At this visit,
patients filled out the CAT and CCQ again. Only those
patients who recovered from the exacerbation were followed
up for time to next exacerbation or death and comprise the
population of this analysis. The characteristics of the included
population and the course of the scores of the CAT and CCQ
during recovery from the episode of exacerbation have been
previously published."

Patients who were considered recovered were administered
the CCQ and AQ20 in addition to the CAT and CCQ, and
these measurements were defined as a baseline. After this
second visit, the patients were followed up for 1 year with
two scheduled visits at 6 and 12 months, when all episodes
of exacerbation were recorded.

Ethics

All participants in the study provided a written informed
consent. The protocol was conducted in accordance with the
principles of the Declaration of Helsinki, Guidelines for Good
Clinical Practice, and in full conformity with regulations
related to observational studies. The study was approved by
the Research and Ethics Committee of the Hospital Clinic
(Barcelona, Spain).

Population
Patients aged 40 years or above were recruited if they met
the following inclusion criteria: 1) COPD demonstrated by
spirometry performed in stable state not more than 12 months
before recruitment, with a post-bronchodilator forced expira-
tory volume in 1 second (FEV )/forced vital capacity <0.7;
2) smoker or former smoker of at least 10 pack-years; and
3) experienced an exacerbation defined as an increase in
respiratory symptoms that requires treatment with systemic
corticosteroids, antibiotics or both, and/or hospitalization.
The exclusion criteria in the study were: 1) patients
with another chronic respiratory disease; 2) patients with a
COPD exacerbation due to other causes such as pneumonia,
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pneumothorax, and decompensated congestive heart failure;
3) patients requiring invasive or non-invasive mechanical
ventilation; 4) patients who, in the opinion of the investiga-
tor, did not retain sufficient cognitive capacity, presenting
sensory or psychiatric disability or language barriers that
prevent or hinder a normal conduction of the study; and 5)
patients participating in another study or clinical trial.

Measurements

The CAT consists of eight items with scores ranging from 0
to 5 (0=no impairment, 5= greatest impairment). An overall
score is calculated by adding the score from each item with
total scores ranging from 0 to 40, higher scores indicating
more severe health status impairment or a poorer control
of COPD.** The CCQ has three domains: symptoms (four
items), functional status (four items), and mental state (two
items), graded on a 7-point Likert scale from 0 to 6 (0=no
impairment, 6= greatest impairment).'°

The COPDSS is based on responses to survey items that
comprise five overall aspects of COPD severity: respiratory
symptoms (maximum 7 points), systemic corticosteroid use
(maximum 5 points), other COPD medication use (maximum
10 points), previous hospitalization or intubation for respira-
tory disease (8 points), and home oxygen (5 points). Possible
total scores range from 0 to 35 (higher scores reflect more
severe COPD).!? The COPDSS has been translated and
validated into Spanish.?!

The AQ?20 test consists of 20 items with “yes” responses
scored as 1, and “no” and “not applicable” scored as 0. The sum-
mary score ranges from 0 (best health) to 20 (worst health).?
The AQ20 has been translated and validated into Spanish.?

The cardiovascular risk was assessed according to BMI,
sex, and waist circumference.'® The evaluation of waist
circumference is used as a measure of the risks associated
with overweight and obesity. It was not necessary to measure
waist circumference in individuals with BMIs =35 kg/m?
since it adds little to the predictive power of the disease risk
classification of BMI. Waist circumference was measured to
the nearest centimeter using a tape measure midway between
the lower rib margin and the iliac crest.'®

Statistical analysis

The primary objective of this study was to evaluate the
predictive value of the CAT, CCQ, COPDSS, and AQ20
scores for the composite event. The event was defined as
ambulatory exacerbation, emergency visit for an exacerba-
tion, hospitalization by an exacerbation, or mortality during
the 1-year follow-up.

In order to describe the qualitative variables, absolute
frequencies and percentages were used. The description of
quantitative variables was performed using the mean, stan-
dard deviation (SD), median, and quartiles. A comparison
of qualitative variables between two or more groups was
performed using the chi-square test and/or Fisher’s exact test.
A comparison of quantitative variables between two groups
was performed using the Mann—Whitney U test or Student’s
t-test, depending on the distribution of the data. The corre-
lation between quantitative variables was performed using
the Pearson correlation coefficient with a 95% confidence
interval (CI).

To evaluate different quality of life questionnaires as
predictors of the composite event, a binary variable was
recorded. The best predictive cutoff point of each question-
naire score was obtained through receiver operating charac-
teristic (ROC) curve analysis or from the median for those
scores with less predictive value.

The Kaplan—Meier method was used to calculate survival
graphics, and differences were assessed with the log-rank
statistic. Four final models, one for each questionnaire
were developed using a Back Stepwise Cox regression
analysis including the composite event as dependent variable.
Clinical relevant variables with a significance of <0.2 in the
univariate analysis (age, sex, smoking status, FEV  [%], waist
circumference, the number of exacerbations in the previous
year, significant cardiovascular comorbidities) together
with each questionnaire score were included as independent
variables. The results have been described with hazard ratios
with a 95% CI and P-values.

We have made a ROC curve for the final model related
to composite event and calculated the area under the curve
(AUC) with its corresponding 95% CI and their predictive
value (sensitivity, specificity, positive predictive value, and
negative predictive value). The statistical analysis was per-
formed using the Statistical Package for the Social Sciences
(SPSS) version 20.0 (SPSS Inc., Chicago, IL, USA).

Results

Patient population
A total of 675 exacerbated patients were recruited in the
study. Of these, 498 (73.7%) attended the second visit,
fulfilled all inclusion criteria and were considered recov-
ered from the exacerbation and 449 (90.3%) completed the
follow-up. These patients constitute the population of our
study. Figure 1 shows the general outline of the study.

The demographic characteristics of the patients are shown
in Table 1. The majority were men (89.7%), the mean age was
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675 patients

Figure | General outline of the study.

Table | Demographic, clinical characteristics and questionnaires’ scores

screened
63 (9.3%) did not meet inclusion/exclusion criteria
> 50 (7.4%) withdrew informed consent
11 (1.6%) recruited before consent
S S
g 551 patients
8 recruited
©
x
i
23 (3.4%) lost to follow-up
" 30 (4.6%) not recovered
v
| | 498 baseline
visit
s 40 (5.9%) died
g > 5 (0.7%) withdrew informed consent
3 2 (0.3%) lost to follow-up
L A
L 449 final
visit

Variable Overall population Composite event Composite event P-value
(N=497) (no) (n=194) (yes) (n=303)

Sex, male 446 (89.7%) 171 (88.1%) 273 (90.0%) 0.970
Age (years) 68.7 (9.2) 67.4 (9.3) 69.5 (9.1) 0.011
Body mass index (kg/m?) 27.4 (5.0) 27.3(5.2) 27.4 (4.9) 0.961
Active smokers 147 (29.6%) 70 (36.1%) 77 (25.4%) 0.061
Smoking habits (packs-years) 52.7 (30.5) 54.3 (27.7) 53.5(32.1) 0913
Cardiovascular risk

None 133 (26.7%) 54 (27.8%) 79 (26.1%) 0.581

Increased 127 (25.5%) 48 (24.7%) 79 (26.1%)

High 107 (21.5%) 36 (18.6%) 71 (23.4%)

Very high 124 (24.9%) 52 (28.8%) 72 (23.7%)

Missing data 6 (0.01%) 4 (0.02%) 2 (0.01%)
Diabetes mellitus 132 (26.6%) 63 (32.4%) 69 (22.7%) 0.117
Waist circumference (cm) 99.0 (18.6) 98.3 (19.9) 99.4 (17.7) 0.490
Time walking per day (minutes) 62.8 (88.0) 65.2 (80.4) 61.1(92.8) 0.621
Time of COPD evolution (years) 10.2 (8.5) 9.7 (9.5) 10.6 (7.7) 0.282
Number of exacerbations in the previous year 2.9 (2.6) 2.3 (1.9) 3329 <0.001
FVC (mL) 2,245 (1,050) 2,416 (1,064) 2,136 (1,028) 0.004
FVC (%) 67.8 (17.5) 70.6 (16.9) 66.1 (17.7) 0.006
FEV, (mL) 1,141 (624) 1,282 (662) 1,052 (583) <0.001
FEV, (%) 47.1 (17.5) 50.7 (17.3) 45.4 (17.6) 0.001
FEV /FVC (%) 51.2(11.6) 52.9 (12.0) 50.8 (12.4) 0.069
CAT (units) 11.0 (8.0-16.0) 10.0 (7.0-15.0) 11.0 (9.0-15.0) 0.028
CCQ (units) 2.0 (1.3-2.8) 1.9 (1.1-2.7) 2.2 (1.5-2.8) 0.013
COPDSS (units) 11.0 (8.0-15.0) 10.9 (8.0-14.0) 12.3 (9.0-16.0) 0.001
AQ20 (units) 8.0 (5.0-11.0) 7.5 (4.0-10.0) 8.3 (5.0-11.0) 0.048

Notes: Values are expressed as mean (SD) and frequency (%). CAT, CCQ, COPDSS, and AQ20 questionnaires are expressed as median (interquartile range). P-value
compares patients who suffered combined event with those who did not during the study follow-up.
Abbreviations: AQ20, Airways Questionnaire; CAT, COPD Assessment Test; CCQ, Clinical COPD Questionnaire; COPDSS, COPD Severity Score; FEV‘. forced
expiratory volume in | second; FVC, forced vital capacity; SD, standard deviation.
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Table 2 Incidence of exacerbations, death and combined event during the |-year follow-up

No of patients (%)

Annual incidence (95% CI)

Any severity of exacerbation 295 (59.4) 1.008 (0.899—1.126)
Ambulatory-treated exacerbations 210 (42.3) 0.610 (0.533-0.695)
Exacerbations requiring hospitalization 124 (24.9) 0.309 (0.259-0.366)
Exacerbations requiring emergency care 107 (21.5) 0.259 (0.214-0.310)
Mortality 21 (4.2) 0.044 (0.029-0.065)
Combined event 303 (61) 1.035 (0.925-1.155)

Abbreviations: Cl, confidence interval; No, number.

68.7 (SD=9.2) years, 147 (29.6%) were active smokers and the
mean FEV, was 47.1% (SD=17.5%). They had a mean of 2.9
(SD=2.6) moderate-to-severe exacerbations in the previous
year. Table 1 shows the characteristics of the population as
well as the scores of the questionnaires at baseline.

Follow-up and characteristics of patients

with composite event

A composite event occurred in 303 (61%) patients, with a
median time from baseline to the event of 237 days (95%
CI: 195-276) and an annual incidence of 1.035 (95% CI:
0.925-1.155) composite events per patient per year. A total
of 295 (59.4%) patients had some type of exacerbation.
The incidences of each type of exacerbation are described
in Table 2.

The comparison of demographic, clinical, and functional
characteristics as well as questionnaire scores between
patients that suffered or not a composite event during the study
follow-up is presented in Table 1. Patients who suffered from
an event had a higher mean number of previous exacerbations
at 3.3 (SD=2.9 vs 2.3 [SD=1.9]; P<<0.001), more severely
impaired lung function (FEV | 45.4% [SD=17.6%] vs 50.7%
[SD=17.3%]; P=0.001) and worse scores in all questionnaires
in comparison with patients without a composite event.

Predictive value of the questionnaires for

the composite event
The first step was to investigate the best cutoff values of
the different questionnaires for the composite event. For
CAT and COPDSS, ROC curves indicate that the greatest
predictive power was established at 13.5 and 9.5 points,
respectively. Due to the poor predictive value of the ROC
curves for CCQ and AQ20, the median values (2 and 8 points,
respectively) were used to generate a binary variable. Using
these cutoffs, all questionnaires, except the COPDSS, were
significant predictors of the composite event in the univariate
analysis (Table 3).

In the multivariate analysis, the Cox regression models con-
structed including the different questionnaires demonstrated

that the number of exacerbations in the previous year was the
only variable related to the composite event in all models.
Among the questionnaires, only a CAT score =13.5 points
was associated with a significantly increased probability
for a patient experiencing a composite event (hazard ratio:
1.396,95% CI: 1.076—1.812; Table 4 and Figure 2). This final
model that included exacerbations in the previous year and
a CAT score =13.5 points had a high discriminatory power
for the composite event (AUC=0.864, 95% CI: 0.829-0.899;
P=0.001; Figure 3), showing 92.5% sensitivity, 40.7% speci-
ficity, a 62% positive predictive value and 83.9% negative
predictive value. This discriminatory power was higher than
the one obtained by the history of previous exacerbations alone
(AUC=0.609, 95% CI: 0.559-0.658; P=0.001).

Discussion

The results of the current study have shown that patients
that suffered a composite event (new moderate-to-severe
exacerbation or death) during the 1-year follow-up after an
exacerbation had significantly worse scores of HRQoL and
severity questionnaires at baseline compared with patients
that did not suffer an event. However, in the multivariate
analysis, the number of previous exacerbations was the
only predictor of the outcome in all models. Only the CAT
scores =13.5 remained significant in multivariate analysis
and increased the predictive value of previous exacerbations
for the composite event. In fact, CAT was the strongest
predictor, and the predictive value of high CAT scores and

Table 3 Univariate analysis of predictive value of CAT, CCQ,
COPDSS, and AQ20 scores for composite event according to the
best identified cutoffs

Variable B HR 95% ClI P-value
CAT =135 0.357 1.430 1.115-1.833 0.005
CCQ =2 0310 1.364 1.063-1.749 0.015
COPDSS =9.5 0.132 1.141 0.877-1.484 0.32
AQ20 =8 0.270 1.310 1.020-1.683 0.035

Abbreviations: AQ20, Airways Questionnaire; B, beta coefficient; CAT, COPD
Assessment Test; CCQ, Clinical COPD Questionnaire; Cl, confidence interval;
COPDSS, COPD Severity Score; HR, hazard ratio.
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Table 4 Predictive value of CAT, CCQ, COPDSS, and AQ20 scores for composite event, categorized into two categories as

indicated

Variable B HR 95% CI P-value

CAT (<13.5 points and =13.5 points; n=497)
Age (years) 0.015 1.015 0.999-1.031 0.070
Smoking status (current vs former smoker RC) —0.254 0.776 0.563-1.068 0.119
FEV, (%) —0.005 0.995 0.987-1.003 0.200
Waist circumference 0.001 1.001 0.994-1.008 0.722
Number of exacerbations in the previous year 0.056 1.058 1.018-1.100 0.004
Significant cardiovascular comorbidity —0.061 0.941 0.682—-1.299 0.712
CAT =13.5 points 0.334 1.396 1.076-1.812 0.012

CCQ (<2 points and =2 points; n=495)
Age (years) 0.015 1.015 0.999-1.031 0.072
Smoking status (current vs former smoker RC) -0.232 0.793 0.574-1.095 0.159
FEV, (%) —0.005 0.995 0.987-1.003 0.210
Waist circumference 0.000 1.000 0.993-1.003 0.960
Number of exacerbations in the previous year 0.055 1.056 1.015-1.099 0.008
Significant cardiovascular comorbidity —-0.031 0.970 0.702-1.340 0.852
CCQ =2 points 0.167 1.182 0.902-1.549 0.226

COPDSS (<9.5 points and =9.5 points; n=497)
Age (years) 0.017 1.017 1.001-1.034 0.042
Sex (male vs female RC) 0.272 1.312 0.857-2.010 0.212
Smoking status (current vs former smoker RC) —0.245 0.782 0.569-1.076 0.131
FEV, (%) —0.008 0.992 0.984-1.001 0.077
Number of exacerbations in the previous year 0.068 1.070 1.030-1.113 0.001
COPDSS =9.5 points —-0.092 0.912 0.672—-1.238 0.555

AQ20 (<8 points and =8 points; n=497)
Age (years) 0.013 1.014 0.998-1.029 0.090
Smoking status (current vs former smoker RC) —0.258 0.772 0.561-1.063 0.113
FEV, (%) —0.005 0.995 0.987-1.003 0.198
Waist circumference 0.000 1.000 0.993-1.007 0.952
Number of exacerbations in the previous year 0.058 1.060 1.019-1.102 0.004
AQ20 =8 points 0.150 I.161 0.892-1.512 0.267

Notes: Independent variables: age, sex, smoking status, FEV, (%), waist circumference, number of exacerbations in the previous year, significant cardiovascular comorbidity,

and CAT =13.5 points. Dependent variable: combined event.

Abbreviations: AQ20, Airways Questionnaire; B, beta coefficient; CAT, COPD Assessment Test; CCQ, Clinical COPD Questionnaire; Cl, confidence interval; COPDSS,
COPD Severity Score; FEV , forced expiratory volume in | second; HR, hazard ratio; RC, reference category.
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Figure 2 Kaplan—Meier curves comparing patients with CAT scores =13.5 points

with those with CAT scores <13.5 points for the composite event.
Abbreviation: CAT, COPD Assessment Test.

frequent previous exacerbations for the composite event
was high.

In the initial phase of the study, the CAT and CCQ scores
were compared during an exacerbation of COPD.!" Scores
were obtained during the first 24 hours after presentation at
hospital or primary care centers with symptoms of an exac-
erbation, and 4-6 weeks later. We observed a significant
improvement in scores of both questionnaires and a good cor-
relation between their scores at onset of exacerbation and at
recovery.” The majority of exacerbated patients recovered
and were included in the second phase of the study, which
aimed at evaluating the predictive value of CAT, CCQ,
COPDSS, and AQ20 for the occurrence of a composite event
consisting of a new exacerbation (moderate-to-severe) or
death during the 1-year follow-up.

In order to analyze the predictive value of the different
questionnaires for the composite event, we enriched our
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Figure 3 ROC analysis derived from the Cox regression model in its capacity to
predict combined event. This model includes the number of exacerbations in the
previous year and CAT =13.5 points (AUC =0.864, P<<0.001).

Abbreviations: ROC, receiver operating characteristic; CAT, COPD Assessment
Test; AUC, area under the curve.

population with patients at increased risk of exacerbations.
In fact, during the 1-year follow-up up to 61% of them
presented with an event. Using the selected cutoff points,
all questionnaires except the COPDSS were significant
predictors of the composite event in the univariate analysis;
however, only a CAT score =13.5 persisted as a significant
predictor of a poor outcome in the multivariate analysis, while
the remaining questionnaires were no longer significant as
predictors of risk.

The most relevant risk factor for the composite event was
the history of previous exacerbations. The relevance of the
history of previous exacerbations has been demonstrated in
previous studies'>** and supports the definition of a “frequent
exacerbator” phenotype.” Nevertheless, the demonstration
of a CAT score =13.5 in addition to the history of frequent
exacerbations significantly increased the predictive value for
combined event to reach an AUC of 0.864.

Although the CAT has not been designed for use in exac-
erbations, the CAT scores can discriminate between stable
and exacerbated COPD. The differences between both
disease states range on average from 4 to 11 points.!719:26-28
However, the use of the CAT to identify patients at risk of
poor outcomes (exacerbation or death) has only recently
been explored. Feliz-Rodriguez et al,* in a group of 45
patients admitted for an exacerbation of COPD, observed
that those who required a new hospitalization during the

3-month follow-up had higher scores during the first days
of admission and higher AUC of CAT scores during the first
5 days of hospitalization. Lee et al'* categorized CAT scores
in a population of stable COPD patients into four groups
and observed that CAT scores showed strong prediction
for time to first exacerbation, but in multivariate analysis,
only the higher category (30-40 points) was significantly
associated with increased risk of moderate-to-severe exac-
erbation compared with the lowest category (0-9 points).
We have extended these results and found that after recov-
ery from an exacerbation, those patients with a CAT score
=13.5 points are at significantly higher risk of relapse
compared with patients with lower scores, independently
of other risk factors.

Interestingly, the CCQ had predictive value only in uni-
variate analysis, but it did not remain significant in multivari-
ate analysis. In contrast, in our previous analysis of scores of
questionnaires during the exacerbation, both CCQ and CAT
provided similar information during recovery from exacerba-
tions, and scores of both questionnaires showed an excellent
correlation.!” Similarly, Antoniu et al** demonstrated that
CCQ was useful for the assessment of the dynamics of health
status during hospitalization for exacerbations, and CCQ has
also demonstrated to be useful in detecting exacerbations in
COPD.* Kocks et al*? observed that absence of improve-
ment in CCQ symptom score was an independent predictor
of treatment failure of an exacerbation of COPD. In contrast
to our results, the same group showed that CCQ scores were
significant predictors of time to re-exacerbation and 5-year
mortality.? It is of note that the analysis was performed divid-
ing patients into tertiles of CCQ scores, while we aimed to
identify a cutoff point of increased risk. These differences in
the analysis could in part explain the different results. Similar
to our results, Blanco-Aparicio et al'* found that CCQ was
only a significant predictor of emergency visits in COPD dur-
ing the 1-year follow-up, but was not a significant predictor
of hospitalizations, and the predictive value for emergency
visits disappeared during the 2-year follow-up.

The AQ20 is a brief HRQoL questionnaire for patients
with asthma or COPD. In the aforementioned study,'* the
authors demonstrated that AQ20 scores predicted emergency
visits and hospitalizations in asthma, but not in COPD.
This is consistent with our results that did not find a sig-
nificant predictive value of AQ20 scores for the composite
event in COPD.

Finally, we analyzed the predictive value of the COPDSS,
which is not a HRQoL questionnaire, but a severity score. We
previously demonstrated that COPDSS was a strong predic-
tor of the risk of failure of treatment of an exacerbation of
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COPD,* and Eisner et al** demonstrated that COPDSS scores
were associated with the prospective risk of emergency visits
and hospitalizations for exacerbation of COPD. Furthermore,
a retrospective study in the USA using commercial claims
data observed that COPDSS was an important predictor of
30-day unplanned readmission.** However, we could not find
a significant predictive value of COPDSS for the composite
event in our population. A reason for this discrepancy could
be at least in part the selection of our population, because
exacerbation history and management have a high impact in
COPDSS. Since all of our patients had a previous exacerba-
tion, the COPDSS could not discriminate as well as if there
were patients with and without previous exacerbations.

Mortality in our population was 4.2% at 1 year, which
is almost identical at that observed in the large Toward a
Revolution in COPD Health study at the end of the 1-year
follow-up.*

Our study has some limitations. We have only included
patients after recovery from an exacerbation; therefore, these
results may not extrapolate to stable non-exacerbator COPD
patients. The majority of our patients were males, which is in
agreement with the epidemiological characteristics of COPD
in Spain;*’ therefore, the extrapolation of these results to
women should be made with caution. For the objectives of
the study, we tried to identify cutoffs regarding the scores, it
is uncertain if the predictive value of the different question-
naires could be improved using different approaches such as
analyzing scores by tertiles or quartiles. On the other hand,
one of the strengths of our study is its observational design
in a large sample of patients from primary and secondary
care, which provides a high external validity.

Conclusion

Our results have shown that the previous history of exacer-
bations is the strongest predictor of the risk of experiencing
the combined event after recovery from an exacerbation.
The use of the CAT questionnaire significantly improves
the predictive accuracy for the poor outcome, while other
questionnaires were less reliable. These results should be
confirmed in a large database of patients with different levels
of risk of exacerbations.
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