


BIOMARKERS IN COPD 

 

가톨릭의대  

의정부 성모병원  
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COPD prevalence 

 

국민건강 영양조사 2008 

Yoo KH et al Respirology 2011 16, 659-665 
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국민건강 영양조사 2008 

Yoo KH et al Respirology 2011 16, 659-665 

COPD 유병률 



COPD 사망률 
명/10만 

통계청 
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Jemal et al JAMA 2005 
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The Future? 

Baseline model 



What is Biomarker? 

“a characteristic (or variable) that is 

objectively measured and evaluated as an 

indicator of normal biologic processes, 

pathogenic processes, or pharmacologic 

responses to a therapeutic intervention.” 

      
                         The National Institutes of Health (NIH) 
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The number of publications in PUBMED 

identified using search terms “biomarker” and 

“COPD” between 2000 and 2012 



COPD Biomarker 

 
 “with exception of the lung function tests, there 

are no well-validated biomarkers or surrogate 

endpoints that can be used to establish efficacy 

of a drug for COPD. 

 

FDA(U.S.Food and Drug Administration) 



FEV1 
  

•Highly reproducible 

•Tracks certain health outcomes in COPD,  

•It is hard to modify with therapies, does not 
reflect disease activity  

•correlates only loosely with clinically 
important health endpoints(mortality, 
hospitalization and QOL) 



 

51세 남자 FEV1 51% predicted 50세 여자 FEV1 49% predicted 



Chest Imaging as Biomarkers in COPD 

 

• Inspiratory and expiratory LDCT 

    -diagnostic information regarding COPD  

  Positive predictive value of 76%  

  Negative predictive value of 79%  
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McDonough et al. N Engl J Med 2011;365:1567-75  

Emphysema Progression 

AIRWAYS DISAPPEAR! 

>80% reduction in  number of small airways 



SMALL AIRWAY ATTRITION IN COPD 

McDonough et al N Engl J Med 2011;365:1567-75 

N
o
 o

f 
sm

a
ll
 a

ir
w

a
y
s 

(2
-2

.5
m

m
) 



• This novel approach to imaging and its 

findings in terms of small airways 

number : biomarker for COPD risk, Px, 

response to Tx. 



 

 Computed tomography–based biomarker 

provides unique signature for diagnosis of 

COPD phenotypes and disease progression 

 

Galban,Nature Medicine 2012 Vol 18 N 11 



 

a)GOLD 4 FEV1 18% to 17% 

Galban Nature Medicine 2012 Vol 18 N 11 

b) GOLD 2 FEV1 66 to 75% 



Sputum Parameters as Biomarkers in COPD 

 

• Sputum: attractive source of biomarker  

   primary site of disease in COPD 

 

• Sputum eosinophilia (Eosinophil counts 3% or greater) 

   -affects about 25% of patients with COPD 

   -increased clinical responsiveness to both 

     inhaled and oral corticosteroids  



• Sputum neutrophilia, on the other hand, 

is associated with poor (or no) 

therapeutic responses to corticosteroids 



Sputum neutrophil % according to GOLD stage  

 

Singh et al Respiratory  Research 2010,11.77 



 

Gupta COPD 201310:107-114 



Sputum Biomarker as Treatment Efficacy  

(roflumilast and placebo Tx after 4 weeks) 

 

Gupta COPD 10:107-114,2013 



Integrative severity indices as biomarker 

• BODE index  

   body mass index, 

   degree of airflow obstruction measured  

    by FEV1,  

   dyspnea as determined by the medical  

    research council(MRC) dyspnea scale,  

   exercise capacity as determined by  

    distance walked in 6 min(6MWD) 



BODE 

 

Celli N Engl J Med 2004 Mar 4;350(10):1005-12. 



BODE: Predictor of hospitalization   

 

Ong Chest 128,6 Dec,2005  



ADO index 

 Age 

 Dyspnea(MRC scale) 

 Severity of airflow obstruction(FEV1)  

 



DOSE index 

 Dyspnea(MRC scale) 

Obstruction (FEV1)  

 Smoking status(Current or former) 

 Exacerbation frequency 



Biomarkers of COPD 

exacerbation 



Mild 

(>80%) 
Moderate 

(50 to 80%) 
Severe  

(<50%) 

0.0 

A
d

ju
s

te
d

 O
d

d
s
 R

a
ti

o
 o

f 
C

R
P

 >
2
.1

 m
g

/L
 

None 

Sin & Man Circulation 2003 

20 

40 

60 

80 

100 

%
 A

ir
w

a
y
s
 w

it
h

 P
M

N
s

 

1.0 

2.0 

3.0 

CRP and COPD 

COPD: 



-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Standardized Mean Difference of Fibrinogen 

Greater in COPD Greater 

in Controls  

Alessandri 

Dahl (smokers) 

Mannino 

Pooled Summary (+0.4 g/L with COPD) 

Engstrom(smokers) 

Fibrinogen and COPD 

Gan et al Thorax 2004 
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p=.002 

Fibrinogen is associated with 

Exacerbations 

COSMIC Trial Chest 2008;133:350-7 

Low Levels 

High Levels 
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Dahl et al. AJRCCM 2001 
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High Fibrinogen Levels Increase Risk of 

COPD Deaths 

Danesh et al. JAMA 2005;294  



Plasma fibrinogen and IL-6 in COPD 

exacerbation 

Dickens Respiratory Research 2011,12:146 
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Sin et al. BMC (Pulmonary): 2007  

↑Serum SPD Related to ↓ FEV1 



Serum amyloid A(SAA) 

 

Bozinivski  AJRCCM 2008 Vol 177 269-278 



Copeptin  

 

 

Stolz chest 2007;131:1058-1067 



Inflammatory biomarkers predictive of 

COPD mortality 

Kelly Expert Rev. Respir. Med.2013 7(1),57-64 
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Blood Parameters as Biomarkers in COPD 

 
Biomarker Mortality Exacerbation FEV1 decline 

CRP Yes Yes No 

MMP9 No data Yes No data 

PARC Yes  Yes No  

Copeptin No data Yes No data 

Serum amyloid A No data Yes No data 

IP-10 No data Yes No data 

IL-6 Yes Yes No 

fibrinogen Yes Yes No 

Surfactant Protein D Yes Yes(high Con) No 

CC-16 Yes  No data Possibly 

TNF-ɑ No data No data No 

Kim JW, Sin Chest magazine 2012 Pulmonary perspective  



Proteonomics as novel diagnostic 

Biomarker 

 

Verrills AJRCCM 2011 Vol 183. 1633-1643 



Genome-Wide Association Analysis of Blood 

Biomarkers in COPD 

 

Kim D K  AJRCCM 2012 Vol 186, Iss. 12, pp 1238–1247, 2 



Summary and Future direction 

• Several promising biomarkers  

    - sputum: eosinophilia 

     -Blood :  

      CRP (for exacerbation, especially if the  

       levels are >10 mg/L) 

      IL-6 (for predicting total mortality) 

      CC-16 (for predicting accelerated decline in lung  

       function) 

      eosinophilia(>2% of total cell count)  

   



Summary and Future direction 

• Evolving technology in gene sequencing, micro-RNA 

   interrogation, high throughput proteomics, coupled 

   with large scale cohort studies in COPD  

   (e.g. ECLIPSE, SPIROMICS, COPDGene) 

    :identification, validation and qualification of even  

    better biomarkers in the near future for the diagnosis,  

    prognosis and monitoring (of therapeutics) in COPD.  
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