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Table | Baseline demographics

COPD patients (N = 59,906) Control patients (N = 117,546) P value

Mean age, years (3D) 65.63 (11.24) 65.52(11.77) 0.074
Age group,n (%)

<40 years 833 (1.39) 2025 (1.72) <0.0001

40 to 54 years 9968 (16.64) 19,538 (16.62)

55 t0 64 years 14821 (24.74) 29,431 (25.04)

65 to 74 years 19,778 (33.02) 36,538 (31.08)

75+ years 14,506 (24.21) 30,013 (25.53)
Male,n (%) 58,579 (97.78) 114904 (97.75) 0.6616
Race,n (%)

White 42,346 (70.69) 82,486 (70.17) 0.2801

Black 8366 (13.97) 16,687 (14.20)

Hispanic 362 (0.60) 717 (0.61)

Other 270 (0.45) 535 (0.46)

Missing/Unknown 8561 (14.29) 17,121 (14.57)

Abbreviations: COPD, chronic abstructive pulmonary disease; 3D, standard deviation.



Table 3 Charlson Comorbidity Index and Charlson Comorbidity Index components

COPD patients (N = 59,906) Control patients (N = 117,546) P value
Charlson Comorbidity Index, mean (SD)

2.85(1.46) 1.84 (1.52) <0.0001
Charlson comorbidity index components, n (%)
Myocardial infarction 1828 (3.0 3103 (2.64) <0.000]
Congestive heart falure 6270 (1047 5937 (5.05) <0.000]
Peripheral vascular disease 3238 (540) 4238 (3.61) <0.000]
Cerebrovascular disease 3848 (642) 7701 (6.55) 0.3010
Dementia 681 (1.14) 1965 (1.67) <0.0001
Chronic pulmanary disezse 59,906 (100) 0(0) na
Rheumatologic disease 992 (1.66) 1473 (1.25) <0.0001
Peptic ulcer disease 2083 (3.48) 2586 (2.20) <0.0001
Mild liver disease 5180.86) 981 (0.83) 05121
Diabetes - mild to moderate 8182 (13.66) 21,613 (18.39) <0.000]
Diabetes with chronic complications 2257 (3.77) 5573 (4.74) <0.000]
Paraplegiz or hemiplegia 4180.70) 1074 (0.91) <0.0001
Renal disease 1425 (2.38) 2672 (2.27) 0.1614
Any malignancy/lymphoma/leukemia 6367 (10.63) 11,561 (9.84) <0,0001
Moderate or szvere liver disease 143 10.24) 386 (0.33) 0.0011
Metastatic solid tumor 0(0) 0(0) na
Acquired immune deficiency syndrome (AIDS) 5100.85) 1473 (1.25) <0.0001

Abbreviations: COPD, chronic obstructive pulmonary disease; D, standard deviation,
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Prevalence and outcomes of diabetes,

hypertension and cardiovascular disease
in COPD

D.M. Mannino*, D. Thorn®, A. Swensen” and F. Holguin'

303833830s
8 *4 *

& & 4
5 84 % 04
*H e
*5 204 24 0
-4 4 >k &
44 ‘0: *
b - & -84
.0:’0 0’20.
*e e *od



Demographics of the 20,296 studied subjects and the proportion with diabetes mellitus, hypertension and
cardiovascular disease

Subjects™ Diabetes mellitus % Hypertension % Cardiovascular disease %
Age group yrs
45-49 4096 (20.2) 814+04 2454 0.7 9.7+05
50-54 3978 (19.6) 10.64+0.5 3204+ 07 11.24+0.5
5559 3751 (18.5) 12.940.5 381+ 08 148406
60-64 3516 (17.3) 16.54+0.6 4644+ 08 17.04+06
6571 437 (2.2) 16.24+1.8 4994 2.4 16.04+1.7
72-75 1680 (8.3) 13.940.8 51.3+12 17.34+09
7679 1168 (5.8) 159411 5804+ 1.4 21.1=+1.2
=80 1670 (8.2) 15.440.9 624412 274411
Sex
Fermale 11258 (55.5) 12.04+0.3 4084+ 05 13.1+0.3
Male 9038 (44.5) 13.54+0.4 392405 179404
Race
White 16040 (79.0) 10.74+0.2 3574+ 04 16.1+0.3
Black 4256 (21.0) 20.14+06 5664+ 08 12.04+0.5
Smoking status
Current 8290 (40.9) 13.14+0.4 4264+ 05 13.14+0.4
Formmer 7052 (34.8) 13.24+0.4 4124+ 06 182405
Mewver 4954 (24.4) 11.14+0.4 3434+ 07 1464+0.5
Education yrs
=12 4996 (24.6) 18.94+0.6 5084+ 07 199406
12 6372 (31.4) 11.94+0.4 39.0+ 06 148404
=12 8,928 (44.0) 9.74+03 349405 129404
Body mass index
=20 811 (4.0) 514+038 306+16 143412
20-24 6288 (31.0) 6.34+03 3014+ 06 134404
2529 8100 (39.9) 11.74+0.4 399405 154404
=30 5097 (25.1) 23.2406 5434+ 0.7 17.34+0.5
GOLD category
3 or 47 530 (2.6) 14.54+1.5 511+ 22 2214+1.8
2% 2076 (10.2) 12.64+0.7 4384+ 1.1 194409
1% 2892 (14.3) 10.1+0.6 4044 09 18.74+0.7
of 4511 (22.2) 14.940.5 4164+ 0.7 19.74+06
Restricted™™ 2868 (14.1) 19.04+0.7 477+ 09 16.6+0.7
Mormal 7419 (36.6) 9.74+03 3434+ 06 9.0+03
Total 20296 12.74+0.2 4014+ 0.3 152403

Data are presented as n (%) or mean +sem. GOLD: Global Initiative for Obstructive Lung Disease. ™: subjects in the Atherosclerosis Risk in Communities Study during

1986-1989 and the Cardiowvascular Health Study during 1989-1990; : forced expiratory volume in one second (FEV1) or forced vital capacity (FVC) <0.70 and FEWV1
=50% predicted; *; FEV1/FVC <0.70 and FEV1 =50 to <80% pred; *: FEV1/FVC =0.70 and FEV1 =80% pred; f: presence of respiratory symptoms in the absence of any
lung function abnormality; **: FEVA/FVC =0.70 and FVC =80% pred.



TABLE 2 Multivariate regression predicting diabetes
mellitus, hypertension and cardiovascular
disease

Diabetes Hypertension Cardiovascular
mellitus disease
GOLD category
3 or 4% 1.5 (1.11.9) 1.6 (1.3—1.9) 2.4 (1.9-3.0)
=l 1.4 {(1.2-1.86) 1.4 (1.3-1.86) 2.2 (1.9-2.5)
17 i e e e B8 T W 1.7 (1.5-19)
llo ]y 1.4 {(1.3—1.6) 1.2 ({(1.1-1.3) 2.4 (21-2.8\2>
Restricted” P - ) S 1. a3—1.7) 2.4 (2.1-2.7)
MNonmmal 1 1 1

Data are presented as odds ratio (95% confidence interval). Models were
adjusted for age, sex, race, smoking status, education level and body mass index
from 20,296 stucky subjects from the Atherosclerosis Risk in Communities Study
during 19861989 and the Cardiovascular Health Study during 1989-1990.
GOLD: Global Initiative for Obstructive Lung Disease. ¥ forced expiratory volume
in one second (FEWV1)/forced vital capacity (FVC) 0.0 and FEWV1 =50%
predicted; 7: FEV1/FVC =<0.70 and FEV1 =50 to <<80% pred; *: FEV1/FVC =<0.70
and FEV1 =80% pred; *: presence of respiratory symptoms in the absence of any
lung function abnormality; f: FEV1/FVC =0.70 and FVC =80% pred.
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 These findings suggest that the presence of
respiratory impairment could provide a
rationale to look for other comorbid disease
and,conversely, that the presence of
diabetes, hypertension or cardiovascular
disease might be the basis for the
evaluation of patients regarding respiratory
Impairment .

e Mannino et al.Eur Respir J 2008; 32: 962-969
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Chronic obstructive pulmonary disease in patients
admitted with heart failure

® K. K. Iversen', J. Kjaergaard', D. Akkan', L. Kober', C. Torp-Pedersen?, C. Hassager', ). Vestho®?, E. Kjoller’ &
The ECHOS-Lung Function Study Group*

J Intern Med 2008; 264: 361—-369.



A total of 3078 Danish patients admitted with a
clinical diagnosis of HF were screened for the
ECHOS trial.

In the 11 centres participating in the substudy
1149 patients were screened and spirometry
was performed in 532 (46%) patients.

lversen et al,J Intern Med 2008: 264: 361-369.



Table 2 Relationship between self-reported COPD and
COPD found by spirometry

COPD found COPD found
by spirometry by spirometry

present absent Total
Self-reported 72 (14.7) 35(7.2) 107 (21.9)
COPD present
Self-reported 97 (19.8) 285 (58.3) 382 (78.7)
COPD absent
Total 169 (34.6) 320 (66.7) 489 (100)

Values are expressed as n (%). COPD, chronic obstructive pulmo-
nary disease.

Iversen et al, J Intern Med 2008: 264: 361-369.



Only 43% of patients with COPD had
self-reported COPD and one-third of
patients with self-reported COPD did
not have COPD based on spirometry.

Iversen et al J Intern Med 2008; 264: 361-369.



Patients with preserved LVEF (i.e. LVEF

> or = 45%) had significant lower FEV1
and FEV1 FVC than patients with
impaired LVEF (i.e. LVEF <45%), mean
62% vs. 66% (P = 0.02) and 0.69 vs. 0.74
(P < 0.01) respectively.

Iversen et al, J Intern Med 2008: 264: 361-369.



Original Article @ Journal of INTERNAL MEDICINE

17%

COPD and LVEF =z 45%

18%
COPD and LVEF < 45%

24%
No COPD and LVEF = 45%

41%
No COPD and LVEF < 45%

Prevalence of chronic obstructive pulmonary disease
(COPD) (defined by spirometry) and impaired left
ventricular ejection fraction (LVEF).

Iversen et al, J Intern Med 2008; 264: 361-369.



Chronic obstructive pulmonary disease Is
frequent in patients admitted with HF and
self-reported COPD only identifies a
minority of these patients.

Spirometry should therefore be performed In
patients with HF for diagnostic purpose as
already suggested for patients referred from
general practitioners with diagnoses of HF

Iversen et al, J Intern Med 2008: 264: 361-369.
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High Prevalence of Undiagnhosed Airflow
Limitation in Patients With Cardiovascular
Disease
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Table 2—Sociodemographic, Clinical, and Functional Characteristics of Participants, According to Study Group

Population Participants Population Participants Hospital Patients Significant
Without CVD With CVD With CAD Differences Between
(n=450) (n=252) (n=119) Gronpss
Age, v, mean = SD 5586(10.9) 64.7(10.4) 65.00(10.2) 1-2,1-3
Male, % 456 67.3 54.0 1-2,1-3, 2-3
BMI, kg/m?, mean = SD 25.4 (5.4) 29.6 (4.5) 29.8 (4.5) 1-3
Smoker, % 1-3,2-3
Never 524 42.3 26.9
Ex 276 42.3 62.2
Current 20,0 154 10.9 e
Dyspnea MRC, mean * SD 02(0.6) 0.3(0.7) 0.6 (0.8) 1-3
Dyspnea MRC, % 1-3
Grade 1 §83.3 77.6 61.9
Grade 2 12.3 14.3 24.6
Grade 3 2.7 6.1 10.2
Crade 4 14 20 25
Crade 5 0.2 0.0 0.8
Cough and sputum, % 4.8 12.0 T
Charlson index, mean + SD 04(0.7) 1.1(1.2) 2.1(1.7) 1-2, 1-3, 2-3
FEV,, L, mean =SD 2.6(0.8) 2.2(0.8) 2.300.8) 1-2,1-3
FEV, % predicted, mean £ SD 96.6 (50.5) 90.2(26.1) 92.2 (24.0) .
FEV/FVC, mean = 5D 0.77(0.1) 0.76 (0.1) 0.71(0.1) 1-3.2-3
Previous COFPD diagnosis, % 5.6 11.5 76
e PTevalence Of 4 Testrcted category, ot A 750 1 s
Prevalence of Al U 175 19 2 33 6 1.5 ﬂii

AL = airflow limitation; CAD = coronary artery disease: CVD = cardiovascular disease. See Table 1 for expansion of other abbreviation.

11-2: P < .05 when comparing population participants without CVD vs population participants with CVD. 1-3: P < .05 when comparing population
participants without CVD vs hospital patients with CAD. 2-3: P <205 when comparing population participants with CVD vs hospital patients with
CAD.

FRestricted category is defined as FEV /FVC > 0.70 and FVC < 80% predicted.



Distribution of prevalence of airflow limitation (A L) with 95% CI and severity according to the
D) criterialO by study group.
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AVl oues, s TELAF VD UL

BML kg/m?, mean® 28.4vs 29.3
Current smoker, % 20.0vs 16.0
Dyspnea MRC, mean® 0.2vs 0.5
Congh and sputum, % 3.3vs28.0
Charlson index, means 0.4vs05
FEV, % predicted, mean 97.8vs 78.2

LAMF.S VD LR

29.4 vs 30.6
15.2vs 16.7
0.2vs 1.2
9.1vs33.3
11vs 1.7
91.8vs 77.4

LR WD LR

29.6vs 33.2
11.8vs 0.0
05vsld
45vs37.5
20vs25

84.0vs 72.6

See Tables 1 and 2 for expansion of abbreviations.
*Comparison of individuals not diagnosed with AL with those diagnosed.

Soriano e t., CHEST / 137/ 2 /| FEBRUARY, 2010
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Our results show that the prevalence of AL in

patients with CVD is substantial (one in three CAD
patients seen in hospital clinics, and about one in five
patients with CVD in the general population), that
most of these patients are not diagnosed appropriately
(60% in CVD patients from the community and up to
87% in patients with CAD in the hospital), and that

the majority of them are not treated whatsoever (60%
in all groups).

Soriano e t., CHEST / 137/ 2/ FEBRUARY, 2010






10.3 % O
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Prevalence of chronic obstructive pulmonary disease s in general clinics in
terms of FEV1/FVC.
Fukahori S, Matsuse H, Takamura N, Hirose H, Tsuchida T, Kawano T,
Fukushima C, Mizuta Y, Kohno S.

Int J Clin Pract. 2009 Feb;63(2):269-74
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Heterogeneity of pulmonary perfusion as a

mechanistic image-based phenotype In
emphysema susceptible smokers

Sara K. Alforda,b, Edwin J. R. van Beeka,b,c,
Geoffrey McLennana,b,c, and Eric A.
Hoffmana,b,c,1

PNAS | April 20, 2010 | vol. 107 | no. 16 | 7485-74 90
MEDICAL SCIENCES



Preclinical vascular disease identifies
smokers at risk for COPD

James D. Crapo
Department of Medicine, National Jewish Health, Denver,

PNAS | May 11, 2010 | vol. 107 | no. 19 | 8503-8504
COMMENTARY



Alford et al. (2) argue that their observation of enhanced areas of
decreased perfusion found in subjects with early visual CT evidence of
emphysema relates to a vascular abnormality in which hypoxic
pulmonary vasoconstriction is not appropriately down-regulated,

thus reducing vascular access of down-regulating immune

modifiers and their effectiveness in controlling the local inflammatory
responses around inflamed terminal bronchioles.

A particularly interesting aspect of their finding is that this early
vascular abnormality can precede any overt emphysematous
tissue breakdown.

James D. Crapo PNAS | May 11, 2010 | vol. 107 | no. 19 | 8503—-8504
COMMENTARY



Thus, it would be reasonable to hypothesize
that the early pulmonary vascular

perfusion heterogeneity found in the

study by Alford et al. (2) will also have

a systemic correlate, because these same
subjects are those with the greatest
concurrent risk for ischemic heart/vascular
disease.

James D. Crapo PNAS | May 11, 2010 | vol. 107 | no. 19 | 8503-8504
COMMENTARY












 While the previously described BODE
Index Is limited to measures of
pulmonary function, dyspnea,
endurance, and BMI, addition of a
measure of systemic inflammation
seems to increase the predictive
capability of the PILE score In the
present study.
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Agusti AG, et al. Eur Respir J. 2003;21:347-360.
Agusti A. Proc Am Thorac Soc. 2007;4:522-525.
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The emerging status of biomarkers of inflammation
provides an excellent illustration of how applicati on
of basic and clinical science of inflammation can
lead to advances In clinical care

The clinical use of biomarkers of inflammation may
provide the practitioner with a tool to help gauge
residual risk, and chart a course for its optimal

management

Libby and Crea, Eur Heart J. 2010 Apr;31(7):777-83.



Global cardiovascular risk: risk stratification
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