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NUTRITION STATUS AND COMORBIDITIES IN REAL-LIFE PATIENTS WITH NON-MILD COPD
Czech Multicentre Research Database of COPD

Demogrphy
Men 253 (73.8%)

Age at inclusion N=343; 66.6 (8.4); 66.7 (54.0; 79.8)
Age ad COPD diagnosis N=327; 58.0 (11.4); 59.0 (37.7; 74.4)

BMI N=343; 27.3 (6.0); 27.2 (18.0; 37.4)
Smoking status Ex-smoker 252 (73.5%)

Never smoker 24 (7.0%)
Smoker 160 (20.4%)

Phenotypes
Czech (objective) Bronchitic 206 (60.1%)

Emphysematous 200 (74.3%)
BCO 78 (29.4%)
ACO 11 (3.9%)

Frequent Exacerbator 107 (31.2%)
Pulmonary Cachexy 57 (16.6%)

Spanish ACO 46 (13.4%)

NON-AE 208 (60.6%)

AE CB 65 (19.0%)
AE NON-CB 24 (7.0%)

GOLD
GOLD (1–4) 1 0 (0.0%)

2 115 (35.8%)
3 166 (51.7%)
4 40 (12.5%)

GOLD 2016 (A–D) A 18 (5.4%)
B 58 (17.4%)
C 18 (5.4%)

D 239 (71.8%)
GOLD 2017 (A–D) A 32 (9.4%)

B 178 (52.0%)

C 5 (1.5%)

D 127 (37.1%)

Symptoms
mMRC - Dyspnea Score 0 23 (6.7%)

1 86 (25.1%)
2 135 (39.4%)
3 52 (15.2%)
4 47 (13.7%)

CAT score N=338; 16.8 (7.5); 17.0 (4.0; 29.0)
Fatigue 153 (44.6%)

Cough 227 (66.2%)

Expectoration 206 (60.1%)

Purulent sputum 24 (7.0%)

Haemoptysis 11 (3.2%)

Atopy 58 (16.9%)

 Asthma 38 (11.1%)

Exacerbations  – previous 12 months
At home treated N=343; 0.8 (1.3); 0.0 (0.0; 3.0)

> 0 146 (42.6%)
Requiring hospitalization N=343; 0.4 (0.8); 0.0 (0.0; 2.0)

> 0 91 (26.5%)
Total N=343; 1.2 (1.6); 1.0 (0.0; 4.0)
> 0 184 (53.6%)

Predictive Index
BODE N=252; 4.0 (2.2); 3.0 (1.0; 8.0)
ADO N=338; 4.6 (1.6); 4.0 (3.0; 7.0)
CPS N=239; 6.3 (2.4); 6.0 (3.0; 11.0)

PFTs
FEV1 (% PV) N=343; 44.9 (11.7); 45.9 (25.7; 60.3)
FVC (% PV) N=343; 72.8 (18.0); 72.8 (44.1; 103.9)

VCmax (% PV) N=343; 76.3 (18.4); 76.0 (50.6; 109.0)
FEV1/FVC (%) N=343; 0.5 (0.1); 0.5 (0.3; 0.7)

FEV1/VCmax (%) N=343; 0.5 (0.1); 0.5 (0.3; 0.7)
RV (% PV) N=308; 197.2 (57.0); 197.0 (112.0; 284.0)
TLC (% PV) N=307; 116.8 (26.5); 119.0 (70.0; 158.0)
RV/TLC (%) N=307; 65.2 (20.4); 63.0 (44.0; 82.4)
IC/TLC (%) N=283; 42.4 (25.7); 33.0 (17.0; 87.0)

TLCO (% PV) N=251; 49.6 (21.3); 47.0 (23.0; 89.0)
KCO (%) N=244; 65.2 (26.9); 63.0 (26.0; 114.0)

FeNO (ppb) N=179; 21.0 (20.6); 16.0 (4.0; 61.0)
6MWD (m) N=252; 322.9 (111.4); 360.0 (120.0; 480.0)
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Malnourishment and sceletal muscle wasting are 
significant extrapulmonary manifestations of COPD, 
affects its morbidity and mortality [1,2,3]. Associates 
comorbidities are another important factor affecting 
prognosis of COPD patients.

The aim of this study is to evaluate the nutritional 
status, comorbidities according to nutritional status 
and their impact to the other parameters – pulmo-
nary function tests (PFTs), symptoms, frequency of 
exacerbations and survival in COPD patients from 
the Czech Multicentre Research Database (CMRD) 
of COPD.

CMRD is a prospective study focused on long-term 
mortality and on disease evolution in a real-life COPD 
patient cohort [4]. We analysed baseline data of 343 
patients from the CMRD in this study.

We found significant differences of nutritional status 
among patients with different Czech COPD pheno-
types [6], but not in GOLD groups (GOLD 2016 neither 
GOLD 2017). In the group of the underweight patients, 
there was lower FEV1, lower FEV1/VCmax and low-
er TLCO at baseline than in the group of the obese 
patients, but there were no significant differences 
among the groups in declination of PFTs during 24 
month follow- up.

Associates comorbidities were different too. Obesi-
ty was associated with higher frequency of diabetes 
mellitus, heart failure and other cardiovascular comor-
bidities. Cachexy was associated with osteoporosis 
and depression.

We found significant differences in mortality.  The 
highest mortality in 48 month follow- up was in 
underweight patient and the lowest was in overweight 
patients.

Poor nutrition and non-physiological muscle mass 
loss are associated primarily with emphysematous 
COPD phenotype, They are associated with worse 
PFTs, higher frequency of symptoms and exacerba-
tions and worse survival. Poor nutritional status was 
not associated with faster declination of lung func-
tion. Comorbidity patterns differ in cachectic and 
obese COPD population. The underweight and  
cachectic COPD patients had the lowest life-expectan-
cy, the overweight patients had the best. The progno-
sis of the obese and overweight COPD patients mainly 
depends on metabolic and cardiovascular comorbidi-
ties.

Fat free mass index (FFMI) measured by skinfold anthro-
pometry (SFA) [5] and Mid-Arm Muscle Circumference 
(MAMC) in non-dominant upper arm were used to evalua-
te the nutritional status and muscle mass loss. Medical 
history and data from the healthcare reports were used  
to asses the comorbidies. 
Kaplan-Meier survival analyses in the 48-month follow-up 
were performed.
.

Patients characteristics

Categorial parameters are presented as absolute (relative) frequencies.
Continuous parameters are presented as valid N, mean value (SO) and 
median (5th; 95th percentile).

Figure 1 - Patients selection for analysis

Number of patients totally
enrolled into CMRD
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Assessment according to
MAMC – unknown

N=15

Assessment according to
FFMI or BMI – unknown

N=42
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Figure 2 - Patients assessment according to FFMI and BMI

FFMI
BMI

<21 21–25 25–30 >30

♂ < 16; ♀ < 15 Cachexy Muscle atrophy Muscle atrophy Impossible

♂ ≥ 16; ♀ ≥ 15 Underweight Normal Overweight Obesity

10,2%

2,3%

6,4%

18,1%

32,1%

30,9% Cachexy (N=35)

Muscle atrophy (N=8)

Underweight (N=22)

Normal (N=62)

Overweight (N=110)

Obesity (N=106)

N=343

(Schols, 2009)

Figure 3 - Patients assessment according to MAMC

FFMI
Status

Physiological Muscle loss Significant muscle loss

% of the
Standard 100 90 80 70 60 50 40

MAMC
♂ 25.5 23.0 20.0 18.0 15.0 12.5 10.0

♀ 23.0 21.0 18.5 16.0 14.0 11.5 9.0

54,2%

25,1%

16,0%

4,1% 0,6%

Phisiological – 100% (N=186)

Physiological – 90% (N=86)

Muscle loss – 80% (N=55)

Muscle loss – 70% (N=14)

Significant muscle loss – 40–60% (N=2)

N=343

(Hronek, 2011)

Figure 4 - PFTs according to FFMI and BMI and according to MAMC
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* Kruskal-Wallis test

Median
(min–max) Cachexy Muscle atrophy Underweight Normal Overweight Obesity P-value* 100% 90% 80% <80% P-value*

FEV1 (%) 44 (14–66) 41 (25–71) 36 (21–59) 45 (18–61) 45 (17–64) 49 (21–98) 0.022 48 (21–98) 42 (17–74) 43 (21–66) 35 (14–71) 0.003

FVC (%) 77 (33–120) 77 (31–106) 72 (43–101) 79 (38–117) 74 (21–113) 68 (31–120) 0.019 72 (21–120) 72 (26–117) 77 (31–117) 65 (33–120) 0.645

FEV1 / VCMax (%) 43 (24–67) 41 (29–63) 38 (24–55) 44 (24–71) 45 (23–71) 52 (17–138) <0.001 48 (20–138) 44 (17–73) 44 (24–63) 32 (25–71) <0.001

TLCO (%) 32 (7–77) 43 (27–44) 41 (12–68) 41 (18–84) 50 (24–110) 54 (17–177) <0.001 53 (17–177) 44 (25–104) 34 (7–71) 32 (20–59) <0.001

FEV1 (N=343) FVC (N=343) FEV1 / VCMax (N=343) TLCO (N=251)

Figure 5 - Declination of FEV1 – 24-month follow-up
N=199 (Only patients with known value in all three moments)

* Kruskalův-Wallisův test

Median
(min–max) Cachexy Muscle

atrophy Underweight Normal Overweight Obesity P-value* 100% 90% 80% <80% P-value*

After 12 month -1.1 
(-15.3; 10.3)

-1.1 
(-2.8; 3.7)

-1.9 
(-8.3; 11.0)

-2.6 
(-28.7; 55.0)

0.6 
(-15.1; 36.8)

0.0 
(-42.3; 49.6) 0.897 -0.6 

(-42.3; 55.0)
0.0 

(-28.7; 36.8)
-1.0 

(-15.3; 14.1)
0.9 

(-8.1; 10.3) 0.965

After 24 month -3.5 
(-20.1; 10.7)

-1.4 
(-10.1; 3.4)

-3.6 
(-13.6; 4.7)

-2.9 
(-16.8; 23.8)

-2.1 
(-16.4; 41.5)

-1.1 
(-39.9; 18.3) 0.751 -2.0 
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Figure 6 - Comorbidities in the groups of the patients according to FFMI and BMI 
N=343
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Failure

Atopy

Asthma

Coronary
artery
disease

Atrial
fibrilation

Hypertension

Tumor

Osteoporosis

Diabetes

Anemia

Depresion

Gastroduodenal Ulcer

Cachexy Muscle
atrophy Underweight Normal Overweight Obesity P-value*

Atopy
Ne 31 (10.9%) 7 (2.5%) 16 (5.6%) 50 (17.5%) 92 (32.3%) 89 (31.2%)

0.727
Ano 4 (6.9%) 1 (1.7%) 6 (10.3%) 12 (20.7%) 18 (31.0%) 17 (29.3%)

Asthma
Ne 34 (11.1%) 8 (2.6%) 18 (5.9%) 52 (17.0%) 99 (32.5%) 94 (30.8%)

0.296
Ano 1 (2.6%) 0 (0.0%) 4 (10.5%) 10 (26.3%) 11 (28.9%) 12 (31.6%)

Coronary artery
disease

Ne 28 (10.8%) 8 (3.1%) 17 (6.5%) 46 (17.7%) 86 (33.1%) 75 (28.8%)
0.487

Ano 7 (8.4%) 0 (0.0%) 5 (6.0%) 16 (19.3%) 24 (28.9%) 31 (37.3%)

Heart Failure
Ne 33 (10.9%) 8 (2.6%) 21 (6.9%) 56 (18.5%) 99 (32.7%) 86 (28.4%)

0.175
Ano 2 (5.0%) 0 (0.0%) 1 (2.5%) 6 (15.0%) 11 (27.5%) 20 (50.0%)

Atrial fibrila�on
Ne 33 (10.9%) 7 (2.3%) 19 (6.3%) 54 (17.9%) 100 (33.1%) 89 (29.5%)

0.516
Ano 2 (4.9%) 1 (2.4%) 3 (7.3%) 8 (19.5%) 10 (24.4%) 17 (41.5%)

Hypertension
Ne 22 (15.4%) 4 (2.8%) 11 (7.7%) 29 (20.3%) 47 (32.9%) 30 (21.0%)

0.006
Ano 13 (6.5%) 4 (2.0%) 11 (5.5%) 33 (16.5%) 63 (31.5%) 76 (38.0%)

Tumor
Ne 32 (10.2%) 8 (2.6%) 21 (6.7%) 56 (17.9%) 99 (31.6%) 97 (31.0%)

0.991
Ano 3 (10.0%) 0 (0.0%) 1 (3.3%) 6 (20.0%) 11 (36.7%) 9 (30.0%)

Osteoporosis
Ne 24 (8.2%) 6 (2.0%) 20 (6.8%) 50 (17.1%) 93 (31.7%) 100 (34.1%)

0.002
Ano 11 (22.0%) 2 (4.0%) 2 (4.0%) 12 (24.0%) 17 (34.0%) 6 (12.0%)

Diabetes
Ne 34 (12.8%) 8 (3.0%) 20 (7.5%) 55 (20.8%) 85 (32.1%) 63 (23.8%)

<0.001
Ano 1 (1.3%) 0 (0.0%) 2 (2.6%) 7 (9.0%) 25 (32.1%) 43 (55.1%)

Anemia
Ne 35 (10.6%) 8 (2.4%) 19 (5.8%) 60 (18.2%) 104 (31.5%) 104 (31.5%)

0.139
Ano 0 (0.0%) 0 (0.0%) 3 (23.1%) 2 (15.4%) 6 (46.2%) 2 (15.4%)

Depresion
Ne 26 (9.0%) 7 (2.4%) 17 (5.9%) 55 (19.0%) 90 (31.1%) 94 (32.5%)

0.235
Ano 9 (16.7%) 1 (1.9%) 5 (9.3%) 7 (13.0%) 20 (37.0%) 12 (22.2%)

Gastroduodenal
Ulcer

Ne 29 (10.0%) 7 (2.4%) 18 (6.2%) 54 (18.6%) 92 (31.6%) 91 (31.3%)
0.972

Ano 6 (11.5%) 1 (1.9%) 4 (7.7%) 8 (15.4%) 18 (34.6%) 15 (28.8%)

* Kruskal-Wallis test

Figure 7 - Comorbidities in the groups of the patients according to MAMC
N=343
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100% 90% 80% <80% P-value*

Atopy
Ne 157 (55.1%) 66 (23.2%) 49 (17.2%) 13 (4.6%)

0.248
Ano 29 (50.0%) 20 (34.5%) 6 (10.3%) 3 (5.2%)

Asthma
Ne 167 (54.8%) 73 (23.9%) 51 (16.7%) 14 (4.6%)

0.466
Ano 19 (50.0%) 13 (34.2%) 4 (10.5%) 2 (5.3%)

Coronary artery disease
Ne 143 (55.0%) 68 (26.2%) 37 (14.2%) 12 (4.6%)

0.422
Ano 43 (51.8%) 18 (21.7%) 18 (21.7%) 4 (4.8%)

Heart Failure
Ne 160 (52.8%) 78 (25.7%) 52 (17.2%) 13 (4.3%)

0.202
Ano 26 (65.0%) 8 (20.0%) 3 (7.5%) 3 (7.5%)

Atrial fibrila�on
Ne 164 (54.3%) 78 (25.8%) 49 (16.2%) 11 (3.6%)

0.135
Ano 22 (53.7%) 8 (19.5%) 6 (14.6%) 5 (12.2%)

Hypertension
Ne 71 (49.7%) 35 (24.5%) 30 (21.0%) 7 (4.9%)

0.190
Ano 115 (57.5%) 51 (25.5%) 25 (12.5%) 9 (4.5%)

Tumor
Ne 169 (54.0%) 77 (24.6%) 51 (16.3%) 16 (5.1%)

0.697
Ano 17 (56.7%) 9 (30.0%) 4 (13.3%) 0 (0.0%)

Osteoporosis
Ne 166 (56.7%) 73 (24.9%) 45 (15.4%) 9 (3.1%)

0.007
Ano 20 (40.0%) 13 (26.0%) 10 (20.0%) 7 (14.0%)

Diabetes
Ne 130 (49.1%) 71 (26.8%) 51 (19.2%) 13 (4.9%)

0.001
Ano 56 (71.8%) 15 (19.2%) 4 (5.1%) 3 (3.8%)

Anemia
Ne 182 (55.2%) 82 (24.8%) 50 (15.2%) 16 (4.8%)

0.110
Ano 4 (30.8%) 4 (30.8%) 5 (38.5%) 0 (0.0%)

Depresion
Ne 161 (55.7%) 73 (25.3%) 44 (15.2%) 11 (3.8%)

0.207
Ano 25 (46.3%) 13 (24.1%) 11 (20.4%) 5 (9.3%)

Gastroduodenal Ulcer
Ne 157 (54.0%) 76 (26.1%) 44 (15.1%) 14 (4.8%)

0.584
Ano 29 (55.8%) 10 (19.2%) 11 (21.2%) 2 (3.8%)

* Kruskal-Wallis test
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12 months 24 months 48  months P-value*

Cachexy 0.800 
(0.668–0.933)

0.705 
(0.551–0.860)

0.400 
(0.166–0.633)

<0.001

Muscle atrophy 0.875 
(0.646–1.000)

0.729 
(0.406–1.000)

0.729 
(0.406–1.000)

Underweight 0.727 
(0.541–0.913)

0.623 
(0.416–0.831) -

Normal 0.919 
(0.851–0.987)

0.845 
(0.752–0.939)

0.570 
(0.400–0.740)

Overweight 0.962 
(0.926–0.999)

0.890 
(0.828–0.951)

0.795 
(0.692–0.899)

Obesity 0.915 
(0.862–0.968)

0.872 
(0.806–0.937)

0.764 
(0.663–0.865)

12 months 24 months 48 months P-value*

Physiological – 100% 0.940 
(0.905–0.974)

0.889 
(0.842–0.937)

0.768 
(0.693–0.844)

<0.001
Physiological – 90% 0.942 

(0.892–0.991)
0.880 

(0.810–0.950)
0.701 

(0.564–0.838)

Muscle loss – 80% 0.835 
(0.737–0.934)

0.707 
(0.581–0.833)

0.413 
(0.211–0.615)

Muscle loss <80% 0.563 
(0.319–0.806)

0.438 
(0.194–0.681)

0.365 
(0.124–0.606)

Figure 8 - 48-month Kaplan-Meier survival analysis
N=343
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* Kruskal-Wallis test
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