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Introduction: The concept of phenotyping emerged, reflecting specific clinical, pulmonary 
and extrapulmonary features of each particular chronic obstructive pulmonary disease 
(COPD) case. Our aim was to analyze prognostic utility of: “Czech“ COPD phenotypes 
and their most frequent combinations, ”Spanish” phenotypes and Global Initiative for 
Chronic Obstructive Lung Disease (GOLD) stages + groups in relation to long-term mor
tality risk.
Methods: Data were extracted from the Czech Multicenter Research Database (CMRD) of 
COPD. Kaplan-Meier (KM) estimates (at 60 months from inclusion) were used for mortality 
assessment. Survival rates were calculated for the six elementary “Czech” phenotypes and 
their most frequent and relevant combinations, “Spanish” phenotypes, GOLD grades and 
groups. Statistically significant differences were tested by Log Rank test. An analysis of 
factors underlying mortality risk (the role of confounders) has been assessed with the use of 
classification and regression tree (CART) analysis. Basic factors showing significant differ
ences between deceased and living patients were entered into the CART model. This showed 
six different risk groups, the differences in risk were tested by a Log Rank test.
Results: The cohort (n=720) was 73.1% men, with a mean age of 66.6 years and mean FEV1 

44.4% pred. KM estimates showed bronchiectases/COPD overlap (HR 1.425, p=0.045), 
frequent exacerbator (HR 1.58, p<0.001), cachexia (HR 2.262, p<0.001) and emphysematous 
(HR 1.786, p=0.015) phenotypes associated with higher mortality risk. Co-presence of 
multiple phenotypes in a single patient had additive effect on risk; combination of emphy
sema, cachexia and frequent exacerbations translated into poorest prognosis (HR 3.075; 
p<0.001). Of the “Spanish” phenotypes, AE CB and AE non-CB were associated with 
greater risk of mortality (HR 1.787 and 2.001; both p=0.001). FEV1% pred., cachexia and 
chronic heart failure in patient history were the major underlying factors determining 
mortality risk in our cohort.
Conclusion: Certain phenotypes (“Czech” or “Spanish”) of COPD are associated with higher 
risk of death. Co-presence of multiple phenotypes (emphysematous plus cachectic plus frequent 
exacerbator) in a single individual was associated with amplified risk of mortality.
Keywords: chronic obstructive pulmonary disease; COPD, phenotypes, mortality, cluster, 
classification and regression tree; CART

Introduction
Of the non-communicable diseases, chronic obstructive pulmonary disease (COPD) 
ranked as the third leading cause of death worldwide after ischaemic heart disease 
and stroke.1 COPD is a heterogenic syndrome characterized not only by pulmonary 
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involvement, but also by various extrapulmonary manifes
tations sometimes grouping in clusters of specific disease 
patterns. In the past decade, a concept of COPD phenotyp
ing and treatable traits has emerged, reflecting specific 
clinical, pulmonary and extrapulmonary features of the 
each particular case.2–6 The main advantage of this con
cept is that COPD patients may receive a more persona
lized type of treatment.2,7

The most widely used phenotyping scheme was intro
duced in Spain eight years ago. Within this approach, 
COPD phenotypes were constructed on a basis of exacer
bation history in the past 12 months and presence (or 
absence) of chronic bronchitis or bronchial asthma and 
COPD overlap (ACO).2,8 Four COPD phenotypes are 
recognized, including non-exacerbator (NE), asthma- 
COPD overlap (ACO), frequent exacerbator with emphy
sema (AE non-CB), and exacerbator with chronic bron
chitis (AE CB).2 This phenotyping approach gained 
recognition also in several other countries.2,8 Of note, the 
Spanish approach recognizes the possibility of only one 
phenotype existence in a single COPD individual.2

An alternative phenotyping approach was introduced in 
the Czech Republic in 2013. Six clinical phenotypes of 
COPD have been defined, including emphysematous, 
bronchitic, asthma/COPD overlap (ACO), pulmonary 
cachexia, frequent exacerbator and bronchiectases with 
COPD overlap (BCO).6 Each of these clinical phenotypes 
has specific clinical, radiological, laboratory or functional 
appearance.6 At the same time, in our concept, each of 
these phenotypes is considered an independent treatable 
trait.6 The treatment strategy presented in the recent posi
tion paper of the Czech Pneumological and Phthisiological 
Society on COPD management is divided into five strata: 
risk elimination, basic treatment, phenotype-specific treat
ment, treatment of respiratory failure and palliative care, 
and treatment of comorbidities.6 When compared to the 
Spanish COPD management guidelines, an important dif
ference is that we recognize the possibility of multiple 
clinical phenotypes’ coexistence in a single COPD indivi
dual (one patient = one or more phenotypes).6 This con
cept facilitates optimization of treatment strategy in 
relation to specific disease patterns of each COPD 
individual.6,9–11

Apart from treatment guidance, phenotypes may also 
have certain prognostic properties.12 In a recent study by 
Golpe et al, the two Spanish exacerbator phenotypes were 
associated with increased risk of long-term mortality com
pared to NEs and ACO individuals.12 To date, the potential 

prognostic value of Czech COPD phenotypes has not been 
assessed, despite the routine use of COPD phenotyping in 
the daily practice in the Czech Republic.

The primary aim of this study was to assess possible 
associations between presence of “Czech“ COPD phenotypes 
and long-term mortality risk. The secondary aim was to 
evaluate how other COPD classifications (”Spanish” pheno
types and Global Initiative for Chronic Obstructive Lung 
Disease [GOLD] stages and groups) relate to mortality risk 
in our cohort. We hypothesized that the presence of certain 
clinical phenotype or co-presence of multiple phenotypes in a 
single patient (as defined by the Czech classification scheme 
of COPD) may be associated with increased risk of death.6

In some cases, the Czech clinical phenotypes may not 
be simply identifiable (e.g., without CT scanning). 
Therefore, we analyzed also the role of confounders 
(e.g., comorbidities, lung functions, clinical characteristics 
etc.) with regard to mortality risk in our cohort.

Methods
Study Population
Data for this particular study were extracted from the 
Czech Multicenter Research Database (CMRD) of 
COPD.13 Detailed description of the CMRD project, 
inclusion and exclusion criteria, etc. was published 
previously.13 Briefly, CMRD is a prospective, non-inter
ventional multicenter project with a primary objective to 
assess morbidity, all-cause mortality and the natural dis
ease course in patients with moderate to very severe 
COPD (i.e., with predicted value of Forced Expiratory 
Volume in 1 second [FEV1 pred.] <60%). Secondary 
aims of the CMRD project are: to follow the stability 
of disease phenotypes over time and to study the real-life 
effectiveness of phenotype-specific therapies in COPD 
patients. The CMRD project was registered at the 
Czech Republic State Institute for Drug Control with 
the identifier 1301100001 and at ClinicalTrials.gov with 
identifier number NCT01923051.

Patients within the CMRD cohort were recruited in 14 
centers providing specialized respiratory care between 
February 2013 and December 2016 and have since been 
followed up. All subjects signed a written consent form 
prior to study enrolment. Parameters assessed at enrolment 
included patient history data, demographics, symptoms 
assessment (dyspnoea – modified Medical Research 
Council [mMRC] score, COPD Assessment Test [CAT]), 
quality of life measures (St George’s Respiratory 
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Table 1 Baseline Characteristics of the Cohort (N=720)

Demography

Male sex 526 (73.1%)

Age at inclusion 66.6 (9.3)

Age at diagnosis 58.7 (10.9)

Body Mass Index 27.1 (6.0)

Smoking status Ex-smoker 500 (69.4%)
Non-smoker 70 (9.7%)

Smoker 150 (20.8%)

Symptoms

mMRC score 0 33 (4.6%)
1 137 (19.0%)

2 287 (39.9%)

3 148 (20.6%)
4 115 (16.0%)

CAT score 16.1 (7.8)

Fatigue 336 (47.2%)

Cough 523 (72.6%)

Expectoration 422 (58.6%)

Sputum production 39 (5.4%)

Hemoptysis 37 (5.1%)

Atopy 84 (11.7%)

Asthma 72 (10.0%)

Exacerbations (last 12 months)

Treated at home 0.8 (1.4)

> 0 296 (41.1%)

Treated at hospital 0.4 (0.8)

> 0 183 (25.4%)

Total 1.2 (1.7)

> 0 380 (52.8%)

Lung function tests

FEV1 (% of predicted) 44.4 (11.4)

FVC (% of 

predicted)

70.0 (17.3)

IVC (% of predicted) 73.1 (17.4)

FEV1/FVC (%) 0.5 (0.1)

(Continued)

Table 1 (Continued). 

RV (% of predicted) N=578; 189.4 

(59.0)

TLC (% of 

predicted)

N=575; 112.4 

(25.8)

RV/TLC (%) N=538; 66.8 

(21.0)

IC/TLC (%) N=414; 42.1 

(24.6)

TLCO (% of 

predicted)

N=466; 52.1 

(21.9)

FeNO (ppb) N=273; 18.7 
(19.0)

6MWD (m) N=551; 335.3 
(131.1)

Phenotypes

“Czech” Bronchitic 422 (58.6%)

Emphysematous 279 (79.3%)
Bronchiectases/COPD 

overlap

107 (31.1%)

Asthma/COPD overlap 22 (3.9%)
Exacerbator 229 (31.8%)

Cachexia 108 (15.0%)

“Spanish” Asthma/COPD overlap 82 (11.4%)

Non-exacerbator 441 (61.3%)

Exacerbator with 
emphysema

140 (19.4%)

Exacerbator with chronic 

bronchitis

57 (7.9%)

GOLD

Stages (1–4) 1 0 (0.0%)

2 266 (36.9%)

3 361 (50.1%)
4 93 (12.9%)

Groups 2016 (A–D) A 35 (4.9%)
B 150 (20.8%)

C 36 (5.0%)

D 499 (69.3%)

Groups 2019 (A–D) A 61 (8.5%)

B 380 (52.8%)
C 10 (1.4%)

D 269 (37.4%)

(Continued)
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Questionnaire), pharmacological and non-pharmacological 
treatment, pulmonary functions and other clinical examina
tions (computed tomography [CT] of chest, electrocardio
gram, blood gases, etc.).13

Statistical Analyses
Of the 784 COPD subjects followed in the CMRD cohort, 
64 were excluded due to missing data mandatory for the 
planned analysis (i.e., data on “Czech” phenotypes, 
”Spanish” phenotypes, GOLD grades and groups).

Continuous variables were described by N, mean (±SD) 
and median (5th–95th percentile). Absolute and relative 
frequencies were used to describe categorical parameters. 
Relative frequencies were calculated from the complete data.

Kaplan-Meier (KM) survival analysis was used for mor
tality assessment. We calculated survival rates at pre-defined 
time points (12, 24, 36, 48, and 60 months), supplemented 
by 95% confidence intervals (95% CI), for all six elementary 
“Czech” phenotypes, “Spanish” phenotypes, GOLD stages 
and GOLD groups. If median survival was reached, also 
these data were supplemented, including 95% CI. 
Statistically significant differences were tested by Log 
Rank test. KM graphs for the six elementary phenotypes 
were constructed upon simple basis of presence vs. absence 
of the phenotype and if this relates to increased risk of death. 
According to the Czech phenotyping scheme of COPD, one 
patient may have more than one phenotype concurrently. 
Therefore, we constructed additional KM graphs also for 
the most frequent combinations of phenotypes in our cohort 
and analyzed their association with risk of mortality.

An analysis of factors underlying mortality risk in our 
cohort was performed with the use of classification and 

regression tree (CART) analysis. In step 1, various disease 
characteristics and factors were compared between deceased 
and living patients (emphysema, cachexia, frequent exacerba
tions, history of sleep apnoea, FEV1% pred., systemic arterial 
hypertension, arterial blood gases [PaO2, PaCO2], history of 
chronic heart failure [CHF], distance covered during six-min
ute walk test [6-MWT]). Only factors showing significant 
difference were entered into the CART model (step 2).

Results
Data of 720 subjects of the CMRD cohort were complete 
and eligible for mortality analyses in relation to “Czech” 
phenotypes, “Spanish” phenotypes and GOLD grades and 
groups.2,6,14–17

Baseline characteristics of the cohort (n=720) are pre
sented in Table 1. Briefly, the cohort was composed of 
73.1% men, 90.3% were current or past smokers, mean age 
at inclusion was 66.6 years, mean body mass index (BMI) was 
27.1 kg/m2 and mean FEV1 was 44.4% pred. Distribution of 
subjects across GOLD grades and groups showed GOLD 
grade 3 (according to the GOLD pre-2011 classification 
scheme) and GOLD group B (using the 2017-present classifi
cation scheme) being most abundant patient categories (50.1% 
and 52.8%, respectively). Patient assignment to “Spanish” 
phenotypes and “Czech” phenotypes showed non-exacerba
tors (for Spanish phenotyping system) and emphysematous 
(for “Czech” phenotypes) patients being most frequent in the 
cohort with 61.3% and 79.3%, respectively (Table 1).

The survival analyses showed the following results: for 
the “Czech” phenotypes, bronchiectases/COPD overlap 
(HR 1.425, p=0.045), frequent exacerbator (HR 1.58, 
p<0.001), cachexia (HR 2.262, p<0.001) and emphysema
tous (HR 1.786, p=0.015) were associated with higher 
long-term risk of death. On the contrary, the presence of 
ACO was clearly associated with better outcome (HR 0.17, 
p=0.005). Patients with chronic bronchitis had slightly 
higher mortality risk, but the difference was not significant 
(p=0.356) (Figure 1A–F). The mortality risk with the six 
elementary clinical phenotypes couldn´t be directly com
pared since, by definition, one patient may be present with 
more phenotypes concurrently and this didn´t allow for a 
face-to-face comparison. However, we put all the six phe
notypes in a single KM graph but this was only for 
illustrative purpose (Supplementary Graph 1).

For “Spanish” phenotypes, AE CB and AE non-CB 
phenotypes were associated with significantly greater risk 
of long-term mortality (HR 1.787 and 2.001, respectively; 

Table 1 (Continued). 

Prognostic indices

BODE score N=551; 4.2 

(2.1)

ADO score 4.7 (1.6)

Notes: Categorical parameters are described by absolute (relative) frequencies. 
Relative frequencies are calculated from valid data. Continuous variables are 
described by valid N and mean (standard deviation). 
Abbreviations: mMRC, modified Medical Research Council dyspnea scale; CAT, 
COPD Assessment Test; FEV1, forced expiratory volume in 1 second; IVC, inspira
tory vital capacity; FVC, forced vital capacity; RV, residual volume; TLC, total lung 
capacity; RV/TLC, residual volume to total lung capacity ratio; IC/TLC, inspiratory 
capacity to total lung capacity ratio; TLCO, total lung diffusion capacity for carbon 
monoxide; FeNO, fractional exhaled nitric oxide; ppb, part per billion; m, meter; 
GOLD, Global Initiative for Chronic Obstructive Lung Disease; BODE, (index) 
Body-mass index, airflow Obstruction Dyspnoea Exercise capacity; ADO, (index) 
Age, Dyspnoea, airflow Obstruction.
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p=0.001) compared to ACO and NE phenotypes 
(Figure 2).

Co-presence of multiple (“Czech”) phenotypes in a 
single patient had significant additive effect on mortality 
risk (Figure 3A and B). Patients with a combination of 

emphysema, cachexia and a history of frequent exacer
bations had the poorest prognosis with HR 3.075 
(p<0.001) and a five-year probability of death as high 
as 77.6% compared to COPD subjects possessing these 
three concurrent clinical phenotypes. Survival estimates 

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value) HR (95% CI)

12-month 24-month 36-month 48-month 60-month

No 74.0 (-) 0.878 (0.841–0.916) 0.787 (0.741–0.835) 0.718 (0.668–0.772) 0.624 (0.568–0.686) 0.549 (0.486–0.620)
0.356

Reference category

Yes 64.4 (56.2–72.5) 0.895 (0.866–0.925) 0.789 (0.750–0.829) 0.696 (0.653–0.743) 0.592 (0.544–0.644) 0.508 (0.457–0.566) 1.114 (0.886–1.401)

No (N=298)
Yes (N=422)

A

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value)

HR (95% CI)
12-month 24-month 36-month 48-month 60-month

No - 0.973 (0.936–1.000) 0.944 (0.893–0.999) 0.887 (0.816–0.964) 0.823 (0.737–0.920) 0.663 (0.550–0.799)
0.015

Reference category

Yes 69.6 (63.3–75.9) 0.896 (0.861–0.932) 0.811 (0.766–0.859) 0.743 (0.693–0.797) 0.650 (0.594–0.711) 0.568 (0.507–0.636) 1.786 (1.111–2.871)*

No (N=73)
Yes (N=279)

B

Figure 1 Continued.
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Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value) HR (95% CI)

12-month 24-month 36-month 48-month 60-month

No - 0.924 (0.891–0.958) 0.868 (0.825–0.912) 0.819 (0.770–0.870) 0.704 (0.646–0.768) 0.609 (0.543–0.682)
0.045

Reference category

Yes 67.5 (57.3–77.7) 0.906 (0.852–0.963) 0.793 (0.719–0.874) 0.688 (0.606–0.783) 0.657 (0.571–0.755) 0.543 (0.449–0.658) 1.425 (1.006–2.019)*

No (N=237)
Yes (N=107)

C

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value)

HR (95% CI)
12-month 24-month 36-month 48-month 60-month

No 64.4 (57.1–71.6) 0.888 (0.862–0.915) 0.786 (0.752–0.821) 0.709 (0.671–0.749) 0.599 (0.556–0.645) 0.513 (0.466–0.564)
0.005

Reference category

Yes - 1.000 (-) 0.950 (0.859–1.000) 0.950 (0.859–1.000) 0.950 (0.859–1.000) 0.864 (0.699–1.000) 0.170 (0.042–0.682)*

No (N=549)
Yes (N=22)

D

Figure 1 Continued.
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for the GOLD grades and groups showed GOLD stage 
IV (HR 2.42) and group D (HR 2.77) be associated with 
worst outcome (both p<0.001) (Supplementary Figures 
2a-c). Age- and sex-adjusted results of uni- and 

multivariate Cox models are presented in 
Supplementary Tables 1 and 2.

The CART analysis showed three factors (FEV1% 
pred., pulmonary cachexia and chronic heart failure in 

E

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value) HR (95% CI)

12-month 24-month 36-month 48-month 60-month

No 71.5 (65.2–77.9) 0.912 (0.887–0.937) 0.826 (0.793–0.860) 0.739 (0.701–0.780) 0.649 (0.606–0.696) 0.567 (0.519–0.620)
<0.001

Reference category

Yes 49.1 (39.2–59.0) 0.836 (0.789–0.886) 0.705 (0.647–0.768) 0.632 (0.570–0.700) 0.508 (0.442–0.584) 0.429 (0.359–0.513) 1.580 (1.255–1.989)*

No (N=491)
Yes (N=229)

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value) HR (95% CI)

12-month 24-month 36-month 48-month 60-month

No 69.6 (64.0–75.2) 0.908 (0.885–0.931) 0.816 (0.785–0.847) 0.740 (0.705–0.777) 0.646 (0.607–0.688) 0.564 (0.521–0.612)
<0.001

Reference category

Yes 37.3 (26.2–48.4) 0.776 (0.701–0.859) 0.631 (0.545–0.730) 0.508 (0.419–0.615) 0.369 (0.282–0.484) 0.293 (0.205–0.418) 2.262 (1.726–2.965)*

No (N=612)
Yes (N=108)

F

Figure 1 (A–F) Long-term survival according to presence / absence of “Czech” phenotypes: bronchitic (A), emphysematous (B), bronchiectases / COPD overlap (C), 
asthma / COPD overlap (D), frequent exacerbator (E) and pulmonary cachexia (F). 
Notes: Yes = the phenotype is present, No = the phenotype is absent. Statistically significant differences are in bold. *Statistically significant difference versus reference 
category.
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patient history [CHF]) having discriminative power to 
categorize patients into risk groups with FEV1% pred. 
being the key parameter determining long-term outcome. 
The two clusters with highest mortality risk were FEV1 

pred. ≤40% plus cachexia (HR 3.958), and FEV1 pred. 
≤40% plus presence of CHF (HR 3.99), both p<0.001 
(Supplementary Figures 3a and 3b).

Discussion
Apart from guidance towards specific treatments, pheno
types may also have prognostic importance. In a recent 
study from Spain, the authors demonstrated that the 
Spanish ACO and NE phenotypes were associated with a 
more favourable outcome when compared to the two 
exacerbator phenotypes.12,18 This is in full accordance 
with our results that showed similar patterns of mortality 
risk when using “Spanish” phenotypes as COPD 
classification.12,18,19 Besides, our data showed similar mor
tality patterns also for the GOLD groups and stages.20 This 
confirms similar composition of our cohort to previous 
study cohorts and good reproducibility of our data.12,19,20

In our study, the presence of four “Czech” COPD pheno
types was associated with increased risk of death, namely the 
frequent exacerbators, bronchiectases/COPD overlap, cachec
tic and emphysematous patients.6,21 Emphysema is a frequent 

clinical feature of COPD and a well known driver of morbidity 
and mortality.22 The underlying mechanism of mortality in 
emphysematous patients is loss of functional parenchyma 
leading to ventilatory/perfusion (V/Q) mismatch and respira
tory failure.23 Cachexia (BMI <21 kg/m2) is an independent 
factor associated with risk of death, constituting also the 
BODE index, a worldwide-used prognostic instrument for 
mortality risk prediction.24–27 Frequent exacerbations lead to 
accelerated deterioration of lung functions and decreased exer
cise capacity, resulting in disability, loss of quality of life and 
increased morbidity and mortality.28,29

The main message of our work is that certain “Czech” 
phenotypes are linked with higher mortality risk, and that the 
risk is amplified if coupling of multiple phenotypes occurs. 
The combination of emphysema, cachexia and frequent 
exacerbations was associated with highest risk (HR 3.075). 
In some aspects, similar results were obtained in the 
COPDGene study where a combination of emphysema-pre
dominant and airway-predominant disease subtype linked to 
highest risk of all-cause mortality.22 Compared to lower-risk 
subtypes of COPD, emphysema- and airway-predominant 
patients had significantly higher BODE score and higher 
exacerbation rate.22

The CART analysis identified FEV1, CHF in patient his
tory and cachexia as the three main factors underlying mor
tality risk in our cohort. FEV1 pred. ≤40% was the key 

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value) HR (95% CI)

12-month 24-month 36-month 48-month 60-month

ACOS 74.0 (-) 0.937 (0.885–0.992) 0.845 (0.768–0.930) 0.724 (0.629–0.832) 0.675 (0.576–0.792) 0.636 (0.531–0.762)

0.001

Reference category

NE 69.4 (62.7–76.2) 0.906 (0.880–0.934) 0.820 (0.784–0.857) 0.733 (0.692–0.776) 0.636 (0.590–0.686) 0.547 (0.496–0.604) 1.195 (0.802–1.781)

AE CB 49.1 (37.9–60.4) 0.843 (0.785–0.905) 0.707 (0.634–0.788) 0.634 (0.557–0.722) 0.503 (0.420–0.604) 0.435 (0.348–0.544) 1.787 (1.155–2.766)*

AE NON-CB 48.6 (28.6–68.5) 0.787 (0.687–0.902) 0.660 (0.547–0.797) 0.642 (0.527–0.781) 0.508 (0.387–0.667) 0.395 (0.266–0.587) 2.001 (1.200–3.337)*

ACO (N=82)
NE (N=441)
AE CB (N=140)
AE NON-CB (N=57)

Figure 2 Long-term survival according to “Spanish” phenotypes. 
Notes: Statistically significant differences are in bold. *Statistically significant difference versus reference category. 
Abbreviations: ACO,Asthma / COPD overlap; AE CB, exacerbator with chronic bronchitis; AE non-CB, exacerbator with emphysema; NE, non-exacerbator.
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determinant of poor outcome. If FEV1 pred. ≤40% coincided 
with cachexia or CHF, 5-year mortality risk was as high as 
>79% and >76%, respectively. Both poor lung functions (i.e., 
FEV1 ≤40%) and presence of CHF represent serious health 
problems and also may link together.30 FEV1 is the main 

parameter consistently used for objective assessment of 
COPD severity in clinical trials but also in daily clinical 
practice.30 CHF is a severe affection of a vital organ and is 
considered rather a comorbidity, though pathophysiologically 
strongly linked to COPD per se. Previous research identified 

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value)

HR (95% CI)
12-month 24-month 36-month 48-month 60-month

No 69.6 (64.2–75.0) 0.907 (0.884–0.930) 0.816 (0.785–0.847) 0.739 (0.704–0.775) 0.646 (0.607–0.687) 0.562 (0.518–0.609)
<0.001

Reference category

Yes 39.8 (20.7–58.8) 0.741 (0.633–0.867) 0.606 (0.487–0.753) 0.526 (0.406–0.681) 0.369 (0.255–0.534) 0.343 (0.231–0.510) 2.156 (1.505–3.088)*

No (N=617)
Yes (N=54)

A

Median of survival
(95% CI)

Probability of survival (95% CI) Log Rank 
(P-value) HR (95% CI)

12-month 24-month 36-month 48-month 60-month

No 67.5 (61.1–73.8) 0.900 (0.877–0.923) 0.812 (0.783–0.842) 0.729 (0.696–0.764) 0.632 (0.594–0.672) 0.547 (0.505–0.592)
<0.001

Reference category

Yes 23.0 (20.0–25.9) 0.731 (0.579–0.923) 0.435 (0.276–0.685) 0.391 (0.238–0.645) 0.224 (0.099–0.504) 0.224 (0.099–0.504) 3.075 (1.928–4.905)*

No (N=675)
Yes (N=26)

B

Figures 3 (A and B) Long-term survival according to presence of combination of “Czech” phenotypes: emphysematous and cachexia (A) and emphysematous and cachexia 
and frequent exacerbator (B). 
Notes: Yes = the combination of phenotypes is present, No = the combination of phenotypes is absent. Statistically significant differences are in bold. *Statistically significant 
difference versus reference category.
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CHF as one of the strongest predictors of death in COPD 
patients.31–34 Prognostic importance of cachexia has been 
discussed above.

There are limitations of our study. First, the CMRD 
cohort included patients mainly from tertiary and univer
sity-type centers. In consequence, our cohort didn´t include 
GOLD grade I patients. On the other hand, grade I patients 
tend to be un-/mis-diagnosed in real-life settings, while 
grade II–IV patients constitute the majority of physicians´ 
practice. Above that, the cohort is mainly composed of 
COPD patients with pulmonary emphysema, possibly due 
to non-inclusion of mild cases. This may introduce another 
bias to the results and their interpretation. Second, the 
majority of cohort was composed of men (73.1%) introdu
cing a possible gender bias. This resembles, however, nor
mal composition of patients in the Czech Republic where 
men constitute around 60–70% of COPD population. Third, 
the “Czech” phenotypes concept has some limitations. 
Computed tomography may be of limited accessibility in 
certain regions. However, CT scans are crucial to diagnose 
emphysema and/or bronchiectases. The latter means that 
COPD individuals with absent chest CT may be undiag
nosed with emphysema or bronchiectases and these pheno
types may be missed by the clinician. Another issue is the 
lack of scientific data regarding individualized treatment. 
The Czech Multicenter Research Database of COPD cohort 
is rather a smaller (or medium-sized) cohort that was how
ever large enough to show significant differences in mor
tality in relation to clinical phenotypes of COPD and their 
combinations. Finally, the discussed GOLD grades (I–IV), 
GOLD groups (A–D), “Spanish” and “Czech” phenotypes 
are not intended primarily for prognosis assessment. 
However, for clinicians in the daily practice, rapid identifi
cation of high-risk patients may be very helpful in terms of 
better case management.

Conclusion
Certain “Czech” phenotypes of COPD (bronchiectases/ 
COPD overlap, frequent exacerbator, pulmonary cachexia 
and emphysematous) are associated with higher risk of 
death. If certain phenotypes are co-present (emphysema
tous AND cachectic AND frequent exacerbator) in a single 
individual, this translates into amplified risk of death.
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