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Biomarkers in respiratory diseases

Very difficult question



RESPIRATORY DISEASES

Chronic respiratory diseases: 

Asthma

COPD

Cancer

Cystic fibrosis

Obstructive sleep apnea

Infectious respiratory diseases:

Pneumonia

Tuberculosis

Diffuse lung diseases: 

Interstitial lung diseases

Pulmonary hypertension

Acute lung injury



TYPE OF BIOLOGICAL SAMPLES 

Lung biopsies

Broncoalveolar lavage

Blood

Sputum

Exhaled breath

Exhaled breath condensate

Urine

NON-INVASIVE

SEMI-INVASIVE

INVASIVE



TYPE OF BIOLOGICAL SAMPLES 



RESPIRATORY DISEASES

Chronic respiratory diseases: 

Asthma

COPD

Cancer

Cystic fibrosis

Obstructive sleep apnea

Infectious respiratory diseases:

Pneumonia

Tuberculosis

Diffuse lung diseases: 

Interstitial lung diseases

Pulmonary hypertension

Acute lung injury
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ASTHMA



Asthma is a syndrome that includes several clinical phenotypes that
share similar clinical manifestations, but probably of different
etiologies.

ASTHMA 



Type 2 response

Bruselle G et al. Nat Rev 2013; 19: 9773-9.

Type 2 / Th2 Type 2 / ILC2



Non-type 2 response



ASTHMA 

TAC 1: Highest sputum eosinophilia

TAC 2: Highest sputum neutrophilia

TAC 3: Paucigranulocytic

TAC: Transcriptome-associate clusters

Kuo et al. Eur Respir J 2017;49(2).



ASTHMA 

Most of these biomarkers are useful for the diagnosis of allergic asthma.

Eosinophils (blood and sputum)

Exhaled Nitric Oxide (FeNO)

IgE

Eosinophil cationic protein (ECP)

There are few biomarkers for the diagnosis of non-allergic asthma

Neutrophils (sputum)

Th17 citokines ???



ASTHMA 

Eosinophils 

Wagener et al. Thorax 2015; 70: 115-20.

Shaw et al. Eur Respir J. 2015;46:1308-21.



Smith AD et al. N Engl J Med 2005;352:2163-73.

46 asthmatics treated according to FeNO

48 asthmatics treated according to guidelines

Main variable: Exacerbations

Secondary variable: Corticosteroid dose

ASTHMA 

Exhaled Nitric Oxide (FeNO) 



Stick S et al. Am J Respir Crit Care Med 2009; 15;179(2):87-8. 

Taylor DR et al. Am J Respir Crit Care Med 2009; 373(9661):382 .

NO more dogma

16 references

Exhaled NO:

Still alive, not laid to rest

15 references

EDITORIALS

Am J Respir Crit Care Med 2009; 179: 87-92.

Against In favor

Exhaled Nitric Oxide (FeNO) 

ASTHMA 



Smith AD et al. Am J Respir Crit Care Med 2004; 169: 473-8. 

NO > 20 ppb

Eosinophil correlation: r = 0.67, p < 0.001

Hyperresponse: r = - 0.56, p < 0.001

PEF FEV1 - FVC FENO

N = 47 asthmatic patients (8 – 75 years)

Exhaled Nitric Oxide (FeNO) 

ASTHMA 



ASTHMA 

IgE

Froidure et al. Eur Respir J. 2016;47:304-19.



ASTHMA 

Eosinophil cationic protein (ECP)

Koh et al. Respir Med. 2007;101:696-705.



ASTHMA 

Koh et al. Respir Med. 2007;101:696-705.



Effect of pollution

Muñoz et al. STOTEN 2019;652:10296-38.

ASTHMA 



COPD



COPD 

Wang et al. Int J COPD 2018;13: 3341-8.



Neutrophils (Sputum)

IL8

C-reactive protein

Fibrinogen

IL6

COPD 



Chung et al. Eur Respir J 2008;31: 13341-56.

COPD 



COPD 

Andelid et al. Int J COPD 2015;10: 1253-63. Mazur et al. Respiration 2009;78: 209-16.

Neutrophils and IL8



Leuzzi et al. Eur Respir J 2017;26: 160070.

Level > 3 mg/ml

C-reactive protein

COPD 



COPD 

Fibrinogen

Mannino et al. Int J Chronic Obstr Pulm Dis 2015;2:23-34.



COPD 

IL6

Gorska et al. COPD 2018;0:1-10.



COPD 



INTERSTITIAL LUNG DISEASE



Antigen
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Fibrocyte
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GRANULOMA FORMATION
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YKL-40 

SP-A, SP-D
CCL21
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YKL-40 

CCL21
YKL-40 

CXCL10
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hINTL-1
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CCL17
YKL-40 

Biomarkers related to alveolar epithelial dysfunction

PULMONARY FIBROSIS 



Chiba et al. Respir Invest (in press). 

PULMONARY FIBROSIS 



1) Characteristics

• Tetrameric structure (520 KDa) VS hexameric (630 KDa).

• Type C lectins superfamily.

2) Origin

• Produced mainly by type II pneumocytes.

3) Function

• Homeostasis of the surfactant

• Pulmonary immunity

opsonins

inflammatory mediators

T cells and DC

Kishore U, Greenhough TJ, Waters P, et al. Mol Immunol. 2006;43(9):1293-1315.                                                   

Wright JR. Nat Rev Immunol. 2005;5(1):58-68. 

PULMONARY FIBROSIS 

Surfactant proteins A and D



Wang et al. Medicine 2017;96:23.

PULMONARY FIBROSIS 



1) Characteristics

•Glicoprotein of 200 KDa.

2) Origin

•Expressed in type II pneumocytes and bronchial epithelium in situations of tissue remodeling.

•It increases in serum after the destruction of the alveolar-capillary barrier and an increase in permeability.

3) Function

•Chemotactic and antiapoptotic effect in fibroblasts.

Ohshimo S, Yokoyama A, et al. Biochem Biophys Res Commun. 2005;338(4):1845-1852.                                  

Ishikawa N, Hattori N, et al. Respir Investig. 2012 Mar;50(1):3-13.

PULMONARY FIBROSIS 

KL-6



348,2 UI/ml
Sensibilidad: 81 % 
Especificidad: 76 %

ROC curve KL-6

HP Patients

r=0,228 
p=0,1006
n=53

PULMONARY FIBROSIS 

KL-6



Type 2 response

Eosinophils (blood and sputum)

Exhaled Nitric Oxide (FeNO)

IgE

Eosinophil cationic protein (ECP)

Non-type 2 response

Neutrophils (sputum)

Th17 citokines ???

Neutrophils (Sputum)

IL8

C-reactive protein

Fibrinogen

IL6

Surfactant proteins A and D

KL-6

ASTHMA COPD
PULMONARY 

FIBROSIS

BLOOD AND SPUTUM BLOOD

EBC ???



THANKS YOU FOR YOUR ATTENTION


