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Structural Changes of  AiRem in  Asthma

Varricchi et al., Allergy 2025: Front. Med. (Lausanne) 2020



Pathogenesis of  AiRem in  Severe  Asthma
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Heterogeneity of   AiRem

• AiRem in most patients may occur early in the disease process

• Importantly, onset of airway remodeling has been identified in pre-
school children as young as 1-year-old and in school-age children,
persisting through adulthood

• AiRem proceeds from a potentially reversible inflammatory phase to 
a less modifiable fibrotic structural phase

Respir Res 2017; Front. Med. (Lausanne) 2021



Varricchi et al. Allergy 2022

Biologics Can Influence Certain Aspects of AiRem in Severe Asthma

The early efficacy of Biologics suggests: 
primarily target  inflammatory 
component of remodeling



Olivieri et al, AJRCCM 1997 Chetta et al, AJRCCM 2003

ICS effects on Airway Remodeling (AiRem) - 1 

-Several data suggested that ICS  administered for at least 6 weeks helps in 

recovery of epithelial damage, decreases RBM thicknesses and collagen

deposition, reduces goblet cell hyperplasia, restored the integrity of epithelial cell 

monolayers through the redistribution of tight junction proteins.

-The association of LABA to ICS decreased goblet cell metaplasia and vessels 

density

- Effects are modest, dose-dependent, and highly variable between subjects

Tiotiu A, Open Respiratory Archives 7 (2025). Bergeron C, Chest 2006
  



ICS effects on modulation of lung fibroblast

▪ In young fibroblasts, fluticasone is able to almost completely

prevent the induction of α-SMA by TGF-β, thus blocking

myofibroblast differentiation. 

▪ In intermediate fibroblasts, the effect is partial, while in 

senescent fibroblasts, the response to the steroid is almost

completely lost. 

Remodeling is age-dependent, with less plasticity of the 

mesenchymal compartment in "older" tissues. 

The efficacy of ICS have a minimal impact on structural

remodeling in the advanced stage of SA

Cazes et al., Journal of Immunology 2001



234 asmatici adulti; studio longitudinale di popolazione generale 

(Copenhagen) (1991-2003).

2 gruppi: 44 trattati con ICS, 190 non trattati (sia al basale che al fw-

up). 

Outcome: declino annuale del FEV1 misurato dopo circa 10 anni.

667 asmatici adulti; studio di popolazione generale (European Community 

Respiratory Health Survey) (1991-2002).

Durata uso di ICS

Outcome: declino annuale del FEV1 misurato dopo circa 10 anni.



double-blind treatment

200
8

SARE: un evento che richiede ospedalizzazione o accsesso al PS per 
riacutizzazzione/morte per asma.

7241 pazienti (5-66 a) con recente insorgenza di asma lieve-persistente

Trattati: nuova assunzione di budesonide per 3 anni; controlli: no 

budesonide per 3 anni; + 2 anni tutti trattati con budesonide.

Outcome: decremento del FEV1 in percento predetto.



167 adulti asmatici con visita basale nel 1995 e fw-up

1996 e 2010. Inizio assunzione beclometasone nel 1995.

2 gruppi: trattamento regolare con ICS (visite regolari ogni 4 

mesi e aderenza >= 80%) e trattamento irregolare con ICS.

Outcome: decremento del FEV1 in percento predetto.

ICS regular treatment



Airway Remodeling in Asthma:
questions?

-ICS and correlation with lung function decline is still debated:

early treatment with ICS may prevent worsening of lung function?

-ICS have effects on remodeling, however these effects are modest, 

dose-dependent, and highly variable between subjects.

-The early efficacy of some biologics in remodeling suggests that 

they primarily target inflammatory component of remodeling:

but early and sustained modulation can prevent the progression to 

fixed small airway obstruction?
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