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“New” concepts 

• Role of immune deregulation   

• Role of aging – senescence   

• Role of cellular bioenergetics 

• Role of Microbiome/Gut-Lung axis 

• The theory of basal epithelial stem cells 

“New” concepts 
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TFS – Chicago IPF cohort 

P=0.019 
HR:3.30 
95%CI:1.16-9.37 

HR:1.96 
CI:1.01 – 3.8 

TFS – Pittsburgh IPF cohort 

Cluster 1 Cluster 2 



Monocyte count – the ideal prognosticator? 

Finally we have a clinician-
friendly, cheap biomarker 

3 agents were approved in 
asthma based on  

Eos count 

Scott MKD, et al. Lancet Respir Med 2019;7:497–508 

Stanford Vanderbilt Optum 



• Aging-time-dependent functional 
decline of organs and tissues 

• Senescence-irreversible cease of cell 
division 

• Leading cause of death in Western 
civilization 

• 100/150 K people across the globe die 
every day of age-related causes 

• IPF incidence – 10/100.000 
• IPF incidence >65 yrs – 90/100.000 

 
 

 

Aging governs wound-healing 
response  



p16-IPF lung 

Enhanced senescent secretome 

In-vivo anti-fibrotic effects of senolytics 

IPF lung fibroblasts + b-gal 

NHLF 







IPF, γήρανση and Κυτταρική Βιοενέργεια 

CTRL IPF 

PINK1 -/-  PINK1 +/+  

a-SMA 

IPF aged lungs exhibit reduced PINK1 levels and damaged mitochondria  

PINK1 -/- old mice exhibit enhanced lung fibrosis 
Defective mitophagy and AEC apoptosis  

Mitochondria regulate cellular bioenergetics 
Mitochondria regulate immune responses 
Mitochondria regulate cell differentiation 
 
 
AECIIs have >50% of total lung mitochondria  

IPF, aging and cellular bioenergetics 
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The theory of functional cell protection 
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AECIIs drive disease pathogenesis 



Saline Bleo Bleo+T3 (Aerosolized) 

Bleo+Nintedanib Bleo+Pirfenidone 

Aerosolized T3 attenuates bleomycin-induced established lung fibrosis 
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Aerosolized T3 improves BLM-induced mitochondrial 
abnormalities in AECIIs 



Yu*, Tzouvelekis* et al. Nature Medicine December 2017; https://www.nature.com/articles/nm.4447 

Thyroid Hormone agonists Reverse Pulmonary 
Fibrosis by Repairing Epithelial Cells  



Thyroid Hormone receptor –ΤRβ –unique structural properties  



Saline Bleomycin 
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*GC1-40ug/kg was administered orally at days 10,12,14,16,18. Mice were sacrificed at day 21 post bleomycin  

Sobetirome – GC1-attenuates BLM-induced lung fibrosis 



Increased mtDNA correlates with poor survival  mtDNA correlates with pirfenidone response 







Kaminski, et al. BioRxIV 2019 

Aberrant migration of basal stem cells to alveolar walls with potential pro-fibrotic role 



Conclusions 

Tzouvelekis A et al. Pulm Pharm Ther 2017 


