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Purpose: Grouping COPD subjects into clinical phenotypes might be useful for the management 

of the disease, but the clinical implications of such classification are still not totally clear, 

especially regarding prognosis. The primary objective of this study was to assess whether the 

mortality rates were different between four predefined clinical phenotypes.

Patients and methods: This is a retrospective, observational study carried out at the COPD 

clinic of a University Hospital. A total of 891 COPD patients were classified, according to the 

Spanish COPD guidelines, into the following four phenotypes: asthma–COPD overlap (ACO; 

75 subjects), nonexacerbator (NONEX; 531 subjects), exacerbator with chronic bronchitis 

(EXCB; 194 subjects), and exacerbator with emphysema (EXEMPH; 91 subjects). We compared 

the mortality outcomes between the phenotypes.

Results: After a follow-up of 48.4±25.2 months, there were 194 deaths (21.8%). There were 

significant differences in all-cause mortality between phenotypes. The ACO phenotype had the 

best long-term prognosis, whereas EXEMPH had the highest risk of death. NONEX and EXCB 

mortality figures were in between the other two groups. We also found some differences in the 

causes of death, and patients with EXEMPH were at a higher risk of dying because of COPD 

itself. The differences in mortality did not seem related to the classification into phenotypes in 

itself but to disparities in COPD severity and comorbidity load between groups.

Conclusion: Classifying COPD patients according to several predefined clinical phenotypes 

can identify clusters of subjects with different mortality outcomes. Some phenotypes are associ-

ated with a specific cause of death. The mechanisms that underlie these differences seem to be 

related to COPD severity and comorbidities.
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Introduction
The main feature of COPD is a chronic airflow limitation caused by exposure to 

noxious particles and gases (especially tobacco smoke), but it is widely recognized 

that it is a very heterogeneous disease.1 It has been suggested that grouping patients 

in subgroups (phenotypes), according to a combination of attributes that relate to 

clinically significant outcomes (eg, exacerbations, response to therapy, and death), can 

help us to guide therapy and to design strategies for the management of the disease.2 

Actually, some treatments for COPD are only recommended in specific phenotypes 

(eg, Roflumilast is indicated in patients with chronic bronchitis, frequent exacerbations, 

and severe ventilatory obstruction). The Spanish COPD guidelines were the first to 

propose a pharmacological therapeutic algorithm based on the patients’ classification 

into the following four phenotypes: the asthma–COPD overlap (ACO), the nonexac-

erbator (NONEX), the frequent exacerbator with emphysema (EXEMPH), and the 

frequent exacerbator with chronic bronchitis (EXCB).3 Since then, other European 
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groups have adopted a similar classification, with relatively 

minor variations.4

The distribution of these four phenotypes and the charac-

teristics of the patients according to them have been reported 

in several studies, carried out in Spain5,6 and Central and 

Eastern Europe.7 A recent study described the outcomes of 

a phenotype-based approach to classify COPD patients that 

used, with a few variations in the definition of ACO, the 

Spanish COPD guidelines.6 No significant differences were 

found between phenotypes in 1-year mortality, although 

this might have been due to the low number of deaths 

observed. Actually, a tendency toward differences in the 

mortality rates of some phenotypes (eg, ACO versus EXCB) 

was detected.6

Our hypothesis was that the mortality rates might differ 

between several COPD phenotypes in the long term. If con-

firmed, this finding would have relevant clinical implications, 

because it would help us to design specific follow-up and 

treatment strategies for the subjects included in the different 

phenotypes. The main objective of the present study was to 

assess the mortality rates in four different COPD pheno-

types, defined with an approach based on the Spanish COPD 

guidelines. Secondary objectives were to study if the relative 

prevalence and the characteristics of the different phenotypes 

were similar to previous studies that used a similar classifica-

tion. Also, we wanted to analyze if the causes of death were 

dissimilar for the different phenotypes.

Patients and methods
subjects and study design
This is a descriptive, noninterventional retrospective study, 

carried out at the COPD clinic of the Pulmonology Service 

of the University Hospital Lucus Augusti, which serves a 

population of 221,441 people. All the consecutive patients 

seen at the COPD clinic between February 2009 and June 

2017 were considered for inclusion in the study. Subjects 

were selected from a prospectively collected database of 

COPD patients maintained for clinical purposes. This data-

base systematically registers most of the study variables at 

the first visit. The computerized clinical records of the sub-

jects were retrospectively reviewed. The inclusion criterion 

was a diagnosis of COPD based on the Global Initiative 

for Chronic Obstructive Lung Disease (GOLD) initiative.1 

Exclusion criteria were alfa-1-antitrypsin deficiency, human 

immunodeficiency virus infection, concomitant diagnosis 

of other significant respiratory diseases (eg, interstitial lung 

disease, pneumoconiosis, parenchymal lung disease due to 

previous tuberculosis, and bronchiectasis attributed to a cause 

other than COPD). The index date was the date of the first 

visit at the COPD clinic. The following clinical and demo-

graphic data were evaluated at the index date: age, gender, 

body mass index (BMI), comorbidities (assessed using the 

Charlson index),8 dyspnea (measured by the modified Medi-

cal Research Council [mMRC] scale), moderate and severe 

exacerbations in the previous year (exacerbations that either 

required treatment with antibiotics and/or systemic steroid 

or required a visit to the hospital emergency room and/or 

hospital admission), spirometric variables, and oxygen satu-

ration while breathing room air (measured with a finger pulse 

oximeter). The BMI, obstruction, dyspnea, exacerbations 

(BODEX) index was calculated for every patient.9 The date 

and cause of death were obtained from clinical records.

Definition of phenotypes
The following four clinical phenotypes were defined, accord-

ing to the first version of the Spanish COPD guidelines:3 

1) NONEX: patients with less than two moderate or severe 

exacerbations the year before the first visit; 2) EXCB: patients 

with more than one moderate or severe exacerbation the year 

before the first visit and with cough and sputum production 

for at least 3 months of the year for 2 consecutive years;10 

3) EXEMPH: frequent exacerbators, as defined before, 

without chronic bronchitis and with radiological (computed 

tomography scan or chest X-ray) and/or functional (reduced 

CO diffusion) evidence of emphysema; and 4) ACO: two 

major criteria or one major criterion and two minor criteria, 

using a modification of the original Spanish COPD guide-

lines.3 Major criteria for the ACO phenotype were as follows: 

1) personal history of asthma; 2) fractional exhaled nitric 

oxide .40 ppb; and 3) positive postbronchodilator test with 

an increase of FEV
1
 .15% and .400 mL. Minor criteria for 

the ACO phenotype were as follows: 1) elevated IgE in blood; 

2) personal history of atopy; and 3) positive postbronchodila-

tor test with an increase of FEV
1
 .12% and .200 mL in at 

least two different measurements.

statistical analyses
Between-groups comparisons for parametric data were made 

using the Student’s t-test. The Chi-square test was used for 

categorical data. For comparisons between more than two 

groups, analysis of variance test was used. Kaplan–Meier 

analysis with log-rank test was used for comparing survival 

between groups. The mean survival time was estimated as 

the area under the survival curve in the interval 0 to t
max

.11 

Univariate and multivariate Cox proportional hazards regres-

sion models were used to analyze the relationships between 
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phenotypes, mortality, and potential confounding variables 

such as age, gender, FEV
1
%, values of the mMRC scale, BMI, 

and BODEX and Charlson indices. Age and BMI were coded 

in 1-year increments; mMRC, BODEX, and Charlson indices 

were coded in 1-unit increments; and FEV
1
% was coded as a 

continuous variable. Gender and phenotypes were coded as 

nominal categorical variables. To avoid collinearity, BODEX 

values on one side and FEV
1
%, BMI, and mMRC values on 

the other side were introduced separately in the analysis. 

A P-value of ,0.05 was considered statistically significant.

Because this is a retrospective study, which included all 

the subjects seen at the COPD clinic, the sample size was 

not calculated beforehand. The statistical power of the study 

was calculated to detect differences between the mortality 

figures of the two phenotypes with lower mortality rates and 

between the two phenotypes with the greatest difference 

between mortality rates.

The statistical software used was MedCalc Version 

13.3.3.0 (MedCalc Software bvba, Ostend, Belgium).

Compliance with ethical standards
The study was performed in accordance with the 1964 Dec-

laration of Helsinki and its later amendments, and it was 

approved by our ethical committee (Comité de Ética de Inves-

tigación de Galicia, Registry number: 2012/132). Written 

informed consent by the study participants was waived by 

the committee due to the retrospective nature of the study and 

the absence of additional procedures or additionally collected 

data. All personal information of the population investigated 

was removed prior to data analysis.

Results
A total of 952 patients met the inclusion criteria and were con-

sidered for the study. Sixty-one patients were excluded due to 

incomplete data on the study variables. The study population 

was 891 subjects. The mean follow-up was 48.4±25.2 months. 

The more frequent phenotype was NONEX (531 subjects, 

59.5%), followed by EXCB (194, 21.7%), EXEMPH (91, 

10.2%), and ACO (75, 8.4%). Table 1 shows the clinical 

and demographic characteristics of the studied subjects, 

classified by phenotypes. There were differences between 

the phenotypes in most variables. All the phenotypes had 

a higher percentage of males except ACO, which showed 

a similar proportion of males and females. Age was higher 

in patients with EXCB. Oxygen saturation and FEV
1
 were 

higher, and the BODEX and Charlson indices were lower 

in ACO and NONEX than in the other two phenotypes. The 

EXEMPH phenotype showed the lowest oxygen saturation 

and FEV
1
 values and the highest BODEX index values. The 

Charlson index was not different between EXEMPH and 

EXCB. BMI was higher for ACO than for EXEMPH patients, 

without other differences between phenotypes.

There were 194 deaths (21.8%) during follow-up. Figure 1 

shows the Kaplan–Meier survival curves. There were sig-

nificant differences in survival between phenotypes (log 

rank test: P=0.0005). The overall mean survival time was 

90.8 months (95% confidence interval [CI]: 86.9–94.6). The 

mean survival time for the different phenotypes were as fol-

lows: ACO, 94.5 months (95% CI: 87.9–101.1); NONEX, 

85.2 months (95% CI: 81.9–87.6); EXCB, 80.7 months (95% 

CI: 75.3–86.2); EXEMPH, 69.9 months (95% CI: 62.4–74.4). 

Table 1 Clinical and demographic characteristics of the studied subjects, classified by phenotypes

Variable Overall, 
N=891

(1) ACO, 
N=75 (8.4%)

(2) NONEX, 
N=531 (59.5%)

(3) EXCB, 
N=194 (21.7%)

(4) EXEMPH, 
N=91 (10.2%)

P-value**

age (years) 69.5±9.4 68.0±9.0 68.5±9.5 72.7±8.9a 69.8±8.5 ,0.001
Males, n (%) 721 (80.9) 38 (50.6) 433 (81.5) 167 (86.0) 78 (85.7) ,0.0001
Oxygen saturation (%) 93.2±4.4 94.8±2.5b 93.9±3.9b 91.8±4.9a 90.6±5.5a ,0.001
FeV1% 50.9±16.9 56.6±12.9a 53.6±16.8a 46.4±16.2c 39.8±15.5d ,0.001
FVC% 73.4±16.8 73.4±15.9 76.0±16.7b 67.5±15.4 70.7±17.1 ,0.001
FeV1/FVC% 49.8±12.4 55.4±10.8e 50.9±11.8f 48.8±12.7f 40.4±12.0d ,0.001
gOlD 1, n (%) 44 (5.0) 3 (4.0) 38 (7.1) 3 (1.5) 1 (1.0) ,0.0001
gOlD 2, n (%) 412 (46.2) 51 (68.0) 268 (50.4) 66 (34.0) 26 (28.5)
gOlD 3, n (%) 326 (36.5) 20 (26.6) 184 (34.6) 91 (46.9) 31 (34.0)
gOlD 4, n (%) 109 (12.2) 1 (1.3) 41 (7.7) 34 (17.5) 33 (36.2)
BMI (kg/m2) 28.4±5.3 29.9±4.9g 28.5±5.5 28.5±4.9 26.8±5.3 0.003
Charlson index* 1.9±1.3 1.4±0.9h 1.8±1.2h 2.2±1.5 2.0±1.4 ,0.001
BODeX index 2.5±1.8 1.7±1.3b 2.0±1.5b 3.5±1.9c 4.3±2.1d ,0.001

Notes: results are expressed as mean ± standard deviation or as number of cases (percentage). *nonage adjusted. **P-value for comparisons between the four phenotypes. 
Pairwise comparisons: aP,0.05 vs (1) and (2); bP,0.05 vs (3) and (4); cP,0.05 vs (1), (2), and (4); dP,0.05 vs (1), (2), and (3); eP,0.05 vs (2), (3), and (4); fP,0.05 vs (1) and (4); 
gP,0.05 vs (4); and hP,0.05 vs (3).
Abbreviations: aCO, asthma–COPD overlap; BMI, body mass index; BODeX, BMI, obstruction, dyspnea, exacerbations index; eXCB, exacerbator with chronic bronchitis; 
eXeMPh, exacerbator with emphysema; gOlD, global Initiative for Chronic Obstructive lung Disease; nOneX, nonexacerbator.
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There were no significant differences in mortality between 

NONEX and EXCB, but all the other comparisons between 

phenotypes were significant. EXEMPH showed the highest 

mortality rates.

Table 2 shows the causes of death for the phenotypes. 

Patients with EXEMPH died more frequently because of 

exacerbation or progression of COPD, without other signifi-

cant differences between phenotypes.

Tables 3 and 4 show the results of the univariate and 

multivariate Cox proportional hazards analyses. After 

adjusting for potential confounding variables, there was no 

longer significant relationship between the classification 

into phenotypes and mortality. Because the BODEX index 

includes exacerbations history and exacerbations are part of 

the definition of phenotypes, we repeated the Cox analysis 

replacing BODEX index values by the BMI, FEV
1
%, 

and mMRC values, with similar results (Table 4). Age, 

FEV
1
%, values of the mMRC scale, BMI, and BODEX and 

Charlson indices were significantly correlated with a higher 

mortality risk.

The statistical power of the study to detect differences in 

mortality between ACO and NONEX phenotypes was 23.5%. 

The power of the study to detect these differences between 

ACO and EXEMPH was 97.9%.

Discussion
This study has shown that grouping COPD patients according 

to clinical phenotypes can help us to identify those with a 

different mortality risk. The ACO phenotype had the best 

long-term prognosis, whereas EXEMPH showed the high-

est risk of death. NONEX and EXCB phenotypes were 

in-between the other two, in terms of mortality risk. Also, 

there were some differences in the causes of death and 

patients with EXEMPH were at a higher risk of dying because 

of COPD itself. The differences in mortality seemed to be 

attributable to differences in COPD severity and/or comor-

bidities between the different phenotypes.

In the past, the therapeutic approach of COPD was 

essentially based on lung function. More recently, other 

dimensions of the disease are considered when deciding a 

treatment, and the current international guidelines recom-

mend an approach based on symptoms and exacerbations.1 

Due to the well-recognized clinical heterogeneity of COPD, it 

has been suggested that grouping patients in subgroups with 
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Figure 1 Kaplan–Meier survival curves for the different phenotypes.
Abbreviations: aCO, asthma–COPD overlap; eXCB, exacerbator with chronic 
bronchitis; eXeMPh, exacerbator with emphysema; nOneX, nonexacerbator.

Table 2 Causes of death for the different phenotypes

Cause of death Overall, 
N=891

ACO, 
N=75

NONEX, 
N=531

EXCB, 
N=194

EXEMPH, 
N=91

P-value*

COPD,a n (%) 66 (7.4) 2 (2.6) 23 (4.3) 21 (10.8) 20 (21.9) ,0.0001
lung cancer, n (%) 20 (2.2) 0 13 (2.4) 3 (1.5) 4 (4.3) 0.24
nonlung cancer, n (%) 27 (3.0) 1 (1.3) 18 (3.3) 6 (3.0) 2 (2.1) 0.75
CV, n (%) 25 (2.8) 4 (5.3) 15 (2.8) 4 (2.0) 2 (2.1) 0.51
nonrespiratory sepsis, n (%) 6 (0.6) 0 3 (0.5) 2 (1.0) 1 (1.0) 0.74
Pneumonia or respiratory sepsis, n (%) 5 (0.5) 0 3 (0.5) 1 (0.5) 1 (1.0) 0.82
renal failure, n (%) 2 (0.2) 0 0 1 (0.5) 1 (1.0) 0.15
Mesenteric ischemia, n (%) 2 (0.2) 0 0 2 (1.0) 0 0.06
Others, n (%) 7 (0.7) 1 (1.3) 5 (0.9) 0 1 (1.0) 0.55
Unknown, n (%) 34 (3.8) 1 (1.3) 17 (3.2) 13 (6.7) 3 (3.2) 0.09
Total, n (%) 194 (21.7) 9 (12) 97 (18.2) 53 (27.3) 35 (38.4) ,0.0001

Notes: Data are expressed as number (percentage of the whole population in each phenotype). aexacerbation or progression of the disease. *P-value for comparisons 
between the four phenotypes.
Abbreviations: aCO, asthma–COPD overlap; CV, cardiovascular disease; eXCB, exacerbator with chronic bronchitis; eXeMPh, exacerbator with emphysema; nOneX, 
nonexacerbator.
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common clinical features (phenotypes) can serve to guide 

follow-up and therapy and to apply personalized medicine to 

clinical practice. However, caution has been recommended 

when defining phenotypes, because there is some uncertainty 

regarding their clinical implications.2 Some phenotypes are 

associated with significant outcomes: the frequent exacerba-

tor phenotype has a worse survival,9 while subjects with ACO 

seem to have lower mortality than non-ACO patients.12

The Spanish COPD guidelines were pioneers in recom-

mending a therapeutic algorithm based on four distinctive, 

mutually exclusive clinical phenotypes.3 However, the 

recommendations were essentially based on expert opinion 

because, when first published, the proposed phenotypes had 

not been fully validated. Cosío et al6 recently demonstrated 

that the phenotypes proposed by the Spanish guidelines (with 

a modification in the definition of ACO) were associated with 

clinically meaningful outcomes. Symptoms, lung function 

variables, and exacerbation rates were different between 

phenotypes. However, no significant differences in survival 

were noted between phenotypes, after 1 year of follow-up. 

Nevertheless, the lack of differences in mortality rates might 

be attributable to the low number of deaths observed within 

this timeframe. Actually, the authors observed significant 

differences between the phenotypes with lowest (ACO) and 

highest (EXCB) mortality rates.6

Our study, with a longer mean follow-up, has found sig-

nificant differences in mortality between phenotypes. ACO 

patients had the best prognosis, while patients with EXEMPH 

had the highest mortality rates. NONEX and EXCB patients 

had mortality rates that lay between the other two phenotypes, 

without significant differences between them. We were sur-

prised to find no differences between NONEX patients and 

subjects with EXCB, given the fact that exacerbations have 

a clear impact on survival. There are two plausible explana-

tions for this finding. First, the study might be underpowered 

to detect differences between these phenotypes. Actually, 

there was a tendency toward a higher mortality for EXCB 

and the mean survival time was lower for this phenotype than 

for NONEX, although the differences were not statistically 

significant. Second, due to the retrospective design of the 

study, we could not assess the stability of phenotypes over 

time. The data were analyzed according to a classification 

of the patients at the index date, but the SPIROMICS study 

found that the exacerbator phenotype is not stable over time, 

and an inconsistent pattern, with years with and without 

exacerbations, is relatively common.13 Consequently, there 

could be some degree of overlap between phenotypes over 

time. It must be noted that in the study of Cosío et al, the 

EXCB phenotype had the highest mortality, while we found 

that survival was lowest for EXEMPH. Some differences 

between the study populations might account for this fact. 

In our study, patients with EXEMPH had lower FEV
1
 values 

than EXCB, while in the study by Cosío et al,6 these pheno-

types had similar FEV
1
 values.

We have found some significant differences in the causes 

of death between phenotypes. Patients with EXEMPH had 

a higher chance of dying because of COPD itself, either by 

exacerbation or by progression of the disease. This comes as 

no surprise, because EXEMPH patients had the worst lung 

function results and the highest (worst) values of the BODEX 

index of all the phenotypes. We found no differences in other 

causes of death, despite the fact that the comorbidity load 

was higher for the EXCB phenotype. The study is probably 

underpowered to produce statistically significant results 

about this element.

Table 3 results of the univariate and multivariate Cox propor-
tional hazards analyses, using BODeX index

Variable Univariate analysis Multivariate analysis

HR (95% CI) P-value HR (95% CI) P-value

age 1.06 (1.04–1.08) ,0.0001 1.05 (1.03–1.07) ,0.0001
Male gender 2.57 (1.62–4.08) 0.0001 1.35 (0.81–2.25) 0.23
BODeX index 1.48 (1.38–1.57) ,0.0001 1.58 (1.45–1.72) ,0.0001

Charlson index 1.47 (1.36–1.58) ,0.0001 1.39 (1.38–1.52) ,0.0001

eXCBa 2.39 (1.18–4.85) 0.01 0.51 (0.24–1.09) 0.08
nOneXa 1.90 (1.01–3.76) 0.04 1.37 (0.67–2.80) 0.38
eXeMPha 3.67 (1.76–7.63) 0.0005 0.78 (0.35–1.74) 0.55

Note: aThe aCO phenotype is the reference.
Abbreviations: aCO, asthma–COPD overlap; BMI, body mass index; BODeX, 
BMI, obstruction, dyspnea, exacerbations index; CI, confidence interval; EXCB, 
exacerbator with chronic bronchitis; eXeMPh, exacerbator with emphysema; hr, 
hazard ratio; nOneX, nonexacerbator.

Table 4 results of the univariate and multivariate Cox propor-
tional hazards analyses, using BMI, FeV1%, and mMrC values

Variable Univariate analysis Multivariate analysis

HR (95% CI) P-value HR (95% CI) P-value

age 1.06 (1.04–1.08) ,0.0001 1.06 (1.03–1.09) ,0.0001
Male gender 2.57 (1.62–4.08) 0.0001 1.68 (0.87–3.22) 0.11
BMI 0.92 (0.89–0.95) ,0.0001 0.95 (0.91–0.99) 0.04

FeV1% 0.96 (0.95–0.97) ,0.0001 0.96 (0.94–0.98) 0.0001

mMrC values 2.10 (1.73–2.55) ,0.0001 1.50 (1.14–1.96) 0.003

Charlson index 1.47 (1.36–1.58) ,0.0001 1.39 (1.38–1.52) ,0.0001

eXCBa 2.39 (1.18–4.85) 0.01 0.34 (0.11–1.01) 0.054
nOneXa 1.90 (1.01–3.76) 0.04 0.82 (0.32–2.00) 0.69
eXeMPha 3.67 (1.76–7.63) 0.0005 0.41 (0.12–1.36) 0.15

Note: aThe aCO phenotype is the reference.
Abbreviations: aCO, asthma–COPD overlap; BMI, body mass index; CI, 
confidence interval; EXCB, exacerbator with chronic bronchitis; EXEMPH, 
exacerbator with emphysema; HR, hazard ratio; mMRC, modified Medical Research 
Council; nOneX, nonexacerbator.
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A secondary objective of the study was to assess whether 

the distribution of phenotypes and the characteristics of 

patients in the different groups in our study were similar to 

three previous studies that used a similar classification.5–7 

Two of these studies were carried out in Spain,5,6 while the 

third was carried out in Central and Eastern Europe.7 There 

were noteworthy similarities between all the studies. The 

NONEX phenotype was the most frequent in all of them.5–7 

In our study, as well as in two of the previous studies,5,7 the 

following phenotypes in order of prevalence were EXCB 

and EXEMPH. The prevalence of ACO in these studies 

(6.5 and 6.9%) was similar to our results. However, the 

prevalence was higher (15%) in the study of Cosío et al,6 

which used an additional criterion (blood eosinophilia) to 

define ACO. Actually, when Calle-Rubio et al5 made an 

additional analysis, using the same criteria as Cosío et al for 

defining ACO, the prevalence of this phenotype increased 

to 15.2%. Lung function was more preserved in ACO and 

NONEX phenotypes in all the studies, including the present 

one.5–7 The severity of the disease, assessed by multidimen-

sional indices (BODE or BODEX) was also lower for ACO 

and NONEX phenotypes,5,6 and our results are congruent 

with this finding. There were higher percentages of female 

patients in the ACO phenotype in the study of Koblizek 

et al.7 Our results are similar to Calle-Rubio et al5 in show-

ing a similar proportion of males and females in ACO and 

a higher proportion of males in the other phenotypes. Cosío 

et al6 did not find significant differences in the distribution 

of genders between the different phenotypes. Regarding 

comorbidities, we found a higher value of the Charlson 

index in the EXCB phenotype. Koblizek et al7 also found 

higher percentages of cases with a Charlson value of $4 in 

the same phenotype, while Cosío et al did not find significant 

differences between phenotypes.

Finally, we tried to investigate the mechanisms that under-

lie the differences in the mortality rates between phenotypes. 

It was analyzed whether these differences in mortality were 

attributable to the classification into phenotypes in itself or to 

the fact that grouping subjects into phenotypes differentiated 

several clusters of patients with disparities in COPD severity 

and/or comorbidity load. The multivariate analysis suggests 

that the second possibility is correct. Thus, the variations in 

mortality rates between the different phenotypes seem to be 

ascribable to between-groups differences in variables that are 

known to relate to mortality, such as lung function impair-

ment, symptom burden, BMI, and comorbidities.

There are some limitations of the present study that must 

be acknowledged. The more important are its retrospective 

design and single-center setting. The sample size is relatively 

small, and the statistical power of the study to detect dif-

ferences in mortality between some of the phenotypes was 

low. Also, the definition of phenotypes was based on the 

Spanish COPD guidelines. Although several international 

studies have used a similar approach, this classification is 

still debatable. As mentioned earlier, we classified the par-

ticipants in the different phenotypes only once and we could 

not assess the stability of the phenotypes during all the 

follow-up period. As discussed previously, this circumstance 

is of special concern due to the fact that the exacerbator 

phenotype is not stable over time. This limitation could have 

influenced the absence of differences in mortality between 

EXCB and NONEX. Moreover, similar to Koblizek et al7 and 

Calle-Rubio et al,5 we used the first version of the Spanish 

COPD guidelines to define phenotypes.3 The latest Spanish 

COPD guidelines, published in 2017,14 have modified sig-

nificantly the definition of ACO, according to a consensus 

with representatives of the Spanish asthma guidelines.15 

Due to the retrospective design of the study, we could not 

classify the patients according to the most recent guidelines. 

Another limitation is the definition of EXEMPH phenotype, 

which was not confirmed using computed tomography scan 

or carbon monoxide diffusion in every patient. In some 

cases, the patients were classified by means of the absence 

of chronic bronchitis plus evidence of air trapping in chest 

X-ray. Although it has been suggested that chest X-ray can 

be useful for phenotyping COPD,16 there might have been 

some degree of overdiagnosis of the EXEMPH phenotype. 

Therefore, some patients in the EXEMPH might actually 

have an “indeterminate-exacerbator” phenotype. It must be 

noted that Cosío et al6 found that 2.3% of the patients in their 

study were frequent exacerbators that did not fulfill criteria 

for either chronic bronchitis or emphysema. The authors of 

the POPE study7 implicitly recognized this possibility, and 

they used the term “frequent exacerbator without chronic 

bronchitis” for a phenotype equivalent to EXEMPH in our 

study. Nevertheless, the number of patients with an indeter-

minate phenotype is expected to be low and it is unlikely 

that the results of the present study have been significantly 

influenced by this limitation. Finally, the study population 

was selected from the patients seen at the COPD clinic and 

not from all the patients seen at the Respiratory Medicine 

Service and this is a potential source of bias.

Conclusion
The results of the present study suggest that classifying 

COPD patients according to several predefined clinical 
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phenotypes is useful to differentiate groups of subjects with 

different mortality risks. Also, some specific causes of death 

are more frequent in certain phenotypes. However, the differ-

ences in mortality rates seem to be related to the fact that this 

classification establishes clusters of patients with different 

COPD severities and/or comorbidity loads and they are not 

attributable to the phenotype classification in itself. Due to 

the limitations of the study, these results should be considered 

preliminary and should be confirmed with further, adequately 

powered prospective studies.
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