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Samples for serum testing are easily obtained with few complication

Biomarkers testing is costly and not widely available

High false-positive and false-negative results rates



Definition of biomarker

A characteristic that is objectively measured and evaluated as an
indicator of normal biological or pathogenic process, or of
pharmacological responses to therapeutic interventation

Ideally, a biomarker is normal in the absence of disease, dysregulated in
disease and normalized with effective treatment

Also, a biomarker should be easy and widespread measurable in non
invasively collected body samples



Searching for the optimal biomarker in IPF: critical issues

Low incidence disease (<10 cases/100.000/yr)

High morbidity and mortality

Lack of a diagnostic gold standard (working diagnosis)

Clinical heterogeneity

Comorbidities

Unmet therapy needs



Why we need a biomarker? 

Ameliorate the diagnostic process (early case identification, no/less need of 
invasive procedures)

Facilitate clinical phenotyping

Discriminate patients according to disease severity and behaviour

Improve accurate disease monitoring

Predict responsiveness to pharmacological therapies

Identify potential therapeutic targets

Stratify patients for clinical trails









Multiple biomarker signature

SP-D, MMP-7, Osteopontin diagnostic accuracy
MMP-7, MMP-1, MMP-8, IGFBP-1, TNFRSF1A (IFS vs ILDs other than IPF)
KL-6, CCL18, ICAM1, SP-D, SP-A, MMP-7, HE-4, prostatin
Degradation products of ECM

miRNA-302, miRNA-423, miRNA-210, miRNA-376C, miRNA-185     disease phenotyping and 
SP-D, CA19.9, CA125 behaviour
Degradation products of ECM (slow vs fast)

KL-6, SP-D prognostic accuracy
SP-A, SP-D (progression and mortality)
Gender, FVC, DLCO, MMP-7
MMP-7, SP-A, KL-6, FVC, DLCO, age, DFVC6m
Degradation products of ECM
52-gene signature (Scoring Algorithm for Molecular Subphenotypes)









Peripheral frequencies of CD1c+ dendritic cells and serum levels of interleukin-6 are prognostic biomarkers in 

idiopathic pulmonary fibrosis patients

Circulating DC subsets, peripheral levels of oxidative stress and
serum concentrations of IL-6 are not modulated by currently
used anti-fibrotic drugs

M Bocchino, et al., submitted manuscript







Is IPF a genetic disease?



Alveolar stability
Senescence

Epithelial integrity
Host defence



Sporadic IPFFIP

Common Rare

Rare Common

Genetic variants

Environmental insults 



Eur Respir J, 2016



MUC5B promoter polymorphism (rs 35705950):

• seems to be specific to IIPs
• is associated with radiographic evidence of ILA 

(Framingham cohort) and their progression (age and copy 
number)

• is associated with the CT UIP pattern in the setting of 
fibrotic IIPs

The ORs for heterozygous and homozygous individuals are 
6.8 and 20.8 for FIP and 9.0 and 21.8 for sporadic IPF, 
respectively.
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rs3750920 (TT and CC genotype)



At this time there are no clinical 
guidelines suggesting genetic 
testing in the routine care and 
counseling of IPF patients

WARNING!



Genetic testing in FIP/IPF: a proposed flowchart

Kropski JA et a., Am J Respir Ctit Care Med, 2017



Epigenetics: a new frontier in IPF









A) CTR

B) IPF

ccfDNA (100-300 bp) concentrations
were negatively correlated with DLCOsb

p=0.017; Spearman’s rho= -0.35
(95% CI= -0.50 to 0.05)

M. Bocchino, et al., ERS International Congress 2019, Madrid 
manuscript in preparation

Comparisons between study groups were performed with the two-tailed
Mann Whitney test for unpaired data. 
A p value <0.05 was considere significant. 

Liquid biopsy, that allows the isolation of circulating cell-free (ccf) DNA from blood, is an emerging non-invasive and convenient
tool for cancer biomarker discovery. Specifically, ccfDNA in patient-derived plasma/serum samples contains DNA fragments
released from the tumor cells that carry both genetic and epigenetic information.

Recent ccfDNA-based studies have provided promising results with potential clinical application in early cancer detection, diagnosis
and prognosis.

In 2010, Casoni et al. first suggested that serum ccfDNA may help discriminate patients affected by idiopathic pulmonary fibrosis
(IPF) from those with other interstitial lung diseases.



The «biomarker pipeline» in IPF: 
conclusions and perspectives

Evidence for the definite use of a specific biomarker in real life clinical practice is inconclusive

Critical issues include single center studies, retrospective design, small number of patients, heterogeneity of 
sample collection and analytic procedures

Better understanding of disease pathogenesis and disease behaviour

Identification of new players and drug targets

Standardization of sample collection and analytical procedures

Need of prospective longitudinal studies (combination with clinical parameters and genotyping)

Best assessment of timing and benefit of therapies

Personalized medicine in IPF




