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COPD is systemic disease

Barnes PJ. Chronic obstructive pulmonary disease. PLoS Med 2010;7e1000220



Pink puffer and blue bloater

J. G. SCADDING, British Medical Journal 1964;2;1425-1450



Clusters of comorbidity in COPD

Wouters EFM. Ann Am Thorac Soc 2017;14:S389-394



Inflammatory markers among the 
clusters of comorbidities

Vanfleteren LE, et al. AJRCCM 2013;187(7):728-35.
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Metabolic syndrome & COPD
in a nationwide survey in Korea

1215 subjects from the 2001 KNHANES 

Park BH, et al. INT J TUBERC LUNG DIS 16(5):694–700



COPD and risk of type 2 DM

Song et al. Rana et al.

Song Y e tal. Diabetes Res Clin Pract 2010, 90:365–371.

Rana JS, et al. Diabetes Care 2004,27:2478–2484.



Comorbidities of COPD in Koreans
2,177 subjects 

from the 2008 

KNHANES 

Underweight
OR 3.07 

(95% CI 1.05-8.98)

Coronary heart 

disease

OR 0.43
(95% CI 0.20-0.93)

Dyslipidemia

OR 0.61
(95% CI 0.45-0.82)

Joo H, et al. J Korean Med Sci. 2012;27(8):901-6.



Comorbidities of COPD in Koreans

744 COPD and 

3313 non-COPD 

subjects

from the 

KNHANES  V 

(2010-2012)

Hypertension

Diabetes

Hypercholesterolemia

Obesity

Coronary artery disease

stroke

Jo YS, et al. Respir Med. 2015 Jan;109(1):96-104.



Comorbidity distribution in COPD 
patients by BMI

1659 COPD patients from the BODE cohort

Divo MJ et al. J COPD F. 2014; 1(2): 229-238



BMI in subjects with and without 
chronic airflow limitation 

18,606 subjects in the burden of obstructive lung disease (BOLD) initiative

Vanfleteren LE, et al. Chron Respir Dis 2016;13(2):90-101.



All-cause mortality by BMI in 
patients with COPD

Landbo C, et al. Am J Respir Crit Care Med 160(6):1856–1861



Obesity paradox

• Low FEV1: restrictive vs obstructive

• Obesity reduce hyperinflation of lung

• Obese COPD patients  is related to a low-grade emphysema

• BMI vs body composition (Fat-Free Mass; FFM)

• Other confounders: smoking, cardiorespiratory fitness

comorbidity



Obesity and lung volume in 
patients with COPD 

O’Donnell DE, et al. Ann Am Thorac Soc 2014;11:635-644.



Emphysema predicts low BMI 
independent of FEV1

Bon J , et al. Am J Respir Crit Care Med 2011;183:885-



Multi-organ loss of tissue 
(MOLT) COPD phenotype

Celli BR, et al. Eur Respir J 2018; 51: 1702146

Longitudinal outcomes in ECLIPSE cohort according to baseline 

quartiles of CT emphysema



BMI vs FFMI in COPD

Ischaki E, et, al. CHEST 2007; 132:164–169

100 COPD Patients: 

GOLD 0-20, GOLD I-20, GOLD II-20, GOLD III-20, GOLD IV-20)



Body composition & comorbidities 
in patients with COPD

From the entire ECLIPSE cohort, we identified 585 subjects with 

valid CT images at L2–L3 to assess body composition

Martin M, et al. International Journal of COPD 2017:12 451–460



BMI vs FFMI in mortality

Vestbo J, et al. Am J Respir Crit Care Med. 2006;173(1):79-83.

1,898 patients with COPD from the Copenhagen City Heart Study

Proportion of patients with a 

low FFMI with normal BMI 
Mortality risk



The lung, bone marrow and 
adipose tissue network

Agusti A, et al. Am J Respir Crit Care Med  2013:188:1396–406



Phenotypic modulation of 
adipose tissue

Ouchin N, et al. Nat Rev Immunol 2011;11:85-97



COPD and metabolic syndrome

Clini E, et al. Inern Emerg Med. 2013 Jun;8(4):283-9



COPD and DM

Mirrakhimov  AE. Cardiovascular Diabetology 2012, 11:132



Leptin-cytokine link in COPD

R=0.81, P<0.001R=0.80, P=0.001

Schols AMWJ, et al. AJRCCM 1995;160:1220-26.



Serum adiponectin and health 
outcomes

Yoon HI, et al. CHEST 2012; 142(4):893–899 

Serum adiponectin was measured in 4,696 LHS participants. 



Serum adiponectin and FEV1 
decline and bronchial reactivity

Yoon HI, et al. CHEST 2012; 142(4):893–899 



Plasma Adipokines with COPD 
severity

Oh YM et al. 2015;12(7):1005-12.

Plasma leptin and adiponectin levels were measured in 

196 subjects with COPD form the KOLD cohort



Plasma leptin with emphysema 
progression

Oh YM et al. 2015;12(7):1005-12.



Sarcopenia in Korean COPD 
patients

Total of 777 COPD patients from the KNHANES from 2008 to 2011

Hwang JA, et al. Chest 2017;151(5):1018-1027



Structural changes in limb 
muscles in patients with COPD

Nyberg A, et al. Ann Am Thorac Soc 2015 Sep;12(9):1269-77



Skeletal muscle fiber type and 
metabolism

Ceco E, et al. Am J Respir Cell Mol Biol 2017;57:28-34.



Regulation of muscle mass

Maltais, et al. Am J Respir Crit Care Med. 2014; 189(9):e15-62.



Proposed mechanisms of skeletal 
muscle dysfunction in COPD

Kim HC et al. Int J COPD 2008;3(4):637-58.



Relationships between muscle mass 
and strength and clinical outcomes 

Maltais, et al. Am J Respir Crit Care Med. 2014; 189(9):e15-62.



Effects of Treatments for Limb 
Muscle Dysfunction in COPD

Maltais, et al. Am J Respir Crit Care Med. 2014; 189(9):e15-62.

Treatment Mass Strength
Exercise 

tolerance
Survival

Exercise ○ ○ ○ ?

Oxygen ? ? ○ ○

Nutrition alone No No No ?

Nutrition with exercise training ○ ○ ○ ?

Nutrition with exercise training and 

anabolic hormone supplementation
○ ○ ○ ?

Testosteron ○ ○ No ?

Growth hormones ○ No No ?

Ghrelin ? ? ? ?

Megestrol No ? No ?

Creatine ? ? No ?

Vitamin D alone ? ? ? ?

Vitamin D with exercise training ? ? ? ?



Prevalence of osteoporosis in 
Korean patients with COPD

Lee SH & Kwon HY. J Bone Metab. 2017

Total of 1,081 COPD patients from the KNHANES from 2008 to 2011



Risk factors for osteoporosis in 
COPD

Janssens W et al. Vitamins & Hormones 2011



Vitamin D: beyond bones

Janssens W, et al. Am J Respir Crit Care Med 2009; 179: 630–636



Effect of vitamin D deficiency in 
COPD



Vitamin D deficiency

• Because of its long half life, vitamin D status is best measured 

by total circulating 25-OH vitamin D.

• In view of the calcemic effects, vitamin D insufficiency is 

best defined as a 25-OH vitamin D level below 20 ng/ml 

(50 nmol/l).

• Several experts have suggested that, for noncalcemic effects, 

serum levels of at least 30 ng/ml (75 nmol/l) are required, 

but so far, intervention studies to support this are lacking.



Prevalence of vitamin D 
deficiency in COPD

Data from a Belgian patient cohort of 414 smoking individuals

Janssens W et al. Thorax; 2009:65:215-220



Respirology 2015 Jul;20(5):782-9



Vitamin D deficiency and decline 
in exercise capacity

• 156 patients in KOLD cohorts

Kim C, et al. Respiration 2016;91(5):351-8.



Vitamin D for asthma

- Seven trial involving 435 children and two trials involving 658 adults

Cochrane Database Syst Rev. 2016

https://www.ncbi.nlm.nih.gov/pubmed/27595415


Ann Intern med. 2012; 17;156(2):105-14.

Patients: 182 patients with moderate to very severe COPD and a history of recent 

exacerbations.

Intervention: 100000 IU  of vitamin D or placebo every 4 weeks for 1 year

Primary outcome: time to first exacerbation



Ann Intern med. 2012; 17;156(2):105-14.



Patients: 240 patients with COPD 

Intervention: 120000 IU  of vitamin D or placebo every 2 months for 1 year

Co-primary outcome: time to first moderate or severe exacerbation

time to first upper respiratory tract infection



Pre-specified subgroup analysis by baseline vitamin D status

Vitamin D< 50 nmol/L Vitamin D > 50 nmol/L



2015 대한골대사학회 권고안



Pulmonary and extra-pulmonary 
cross-talk in COPD

Sanders KJC, et al. Journal of Cachexia, Sarcopenia and Muscle 2016; 7: 5


