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Fibroblasts: the missing link between
fibrotic lung diseases of different etiologies?
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Fibrotic lung disorders, either idiopathic, or associated
with a specific etiology or a specific condition such as
scleroderma, are increasingly recognized. As a whole
they constitute a group of diseases characterized by the
progressive destruction of the lung which ultimately
leads to chronic respiratory failure and death. Improving
the prognosis of these disorders requires the identifica-
tion of drugs capable of inhibiting partially or totally the
progression of lung fibrosis, and perhaps of reversing
established fibrosis. This has been the focus of huge ef-
forts from academic groups and pharma companies, and
more than 20 different molecules are being investigated
in clinical trials in idiopathic pulmonary fibrosis (IPF) a
well defined and relatively frequent fibrotic lung disease
of unknown etiology. However, until now, only one drug
has been approved for lung fibrosis treatment. This
drug, pirfenidone, has been shown to slow the decline of
lung function in IPE, but no drug has demonstrated ef-
fects on survival in patients with lung fibrosis [1]. The
effort must be prolonged and intensified.

Beside IPE, scleroderma-associated lung fibrosis is a
well recognized fibrotic disorder. With pulmonary
hypertension, lung fibrosis is now the main cause of
death of patients with scleroderma [2]. The nature and
pathophysiology of lung fibrosis in IPF and scleroderma
are different. For instance, scleroderma affects mainly
women, whereas IPF predominates in men; usual inter-
stitial pneumonia is the pathological pattern of IPF,
whereas non specific interstitial pneumonia is the main
pattern in patients with scleroderma; the MUCS5B pro-
motor polymorphism is associated with IPF whereas it is
not observed in patients with IPF [3]; IPF is rapidly pro-
gressive disorder as compared with the slowly moving
scleroderma-associated lung fibrosis [2].

Fibrotic lung diseases are characterized by the patho-
logical accumulation of fibroblasts, which are thought to
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be the main source of the extracellular matrix proteins
which are accumulating in the fibrotic areas. The origin
of fibroblasts is a matter of discussion, and the respect-
ive role of 1) circulating precursors, of 2) epithelial,
mesothelial or endothelial to mesenchymal transition,
and the role of 3) local mesenchymal precursors has
been suggested [4,5]. However, it has been shown that fi-
broblasts isolated from fibrotic lung have abnormal
properties as compared with fibroblasts isolated from
normal lung. For instance, fibroblasts have an increased
capacity to produce extracellular matrix proteins such as
collagen or fibronectin, a relative resistance to apoptosis,
an increased capacity to secrete reactive oxygen species,
and a reduced capacity to secrete anti-fibrotic molecules
such as prostaglandin E2, fibroblast growth factor 7 or
hepatocyte growth factor [5-7]. These profibrotic proper-
ties are maintained in vitro and have been linked at least
in part to epigenetic changes such as increased DNA
methylation or deacetylation, or abnormal micro-RNA
network [8,9]. Targeting lung fibroblasts to treat lung fi-
brotic disorders might be a clue to the future. Therefore,
evaluating lung fibroblasts to identify new fibrotic path-
ways carries important perspectives. In that way, Gisela
Lindhal and colleagues recently compared the mRNA
microarray profile of lung fibroblasts isolated from pa-
tients with IPF, systemic sclerosis, or controls [10]. They
discovered the suppression of a group of interferon-
stimulated genes, which was observed both in sclero-
derma fibroblasts and IPF fibroblasts. This observation,
if confirmed by other groups, is very interesting, as it
identifies a pathway that could be pharmacologically
modulated. Many obstacles however do exist before this
can reach the clinic. First, on the basis of blood and skin
studies, scleroderma is currently considered to be an
interferon-driven disease [11]. Why this could be differ-
ent in lung fibroblasts from scleroderma-associated
interstitial lung disease is difficult to understand now
and will require specific studies. Second, sub-cutaneous
interferon-gamma has been evaluated in the past in a
randomized controlled multicentre trial in patients with
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scleroderma [12]. Tolerance was acceptable and there was
a trend toward an improvement of skin sclerosis scores
[12]. We also know from recent trials that systemic ad-
ministration of interferon-beta [13] or interferon-gamma
[14] does not influence the decline of lung function in pa-
tients with IPF. However some groups have suggested giv-
ing interferon through inhalation in order to increase the
concentration in the lung and to somewhat reduce the sys-
temic availability of the molecule [15]. Ten patients with
IPF were prospectively treated with inhaled interferon-
gamma for 80 weeks. The drug appeared to be safe [15].
Whether inhaled interferon-gamma could be useful in the
long term in patients with IPF or scleroderma-associated
interstitial lung disease deserves a rigorously evaluation in
specific trials.

The results of Lindahl and colleagues point to an un-
expected similarity of the microarray of IPF and sclero-
derma lung fibroblasts [10]. Although interesting, these
results need to be confirmed as the number of IPF sam-
ples studied was small. However, such a similarity sug-
gest that a drug targeting lung fibroblasts might work
both in IPF and in scleroderma-associated lung fibrosis,
and perhaps also in other fibrotic disorders.

Further studies are clearly needed, but this study illus-
trates the potential of modern screening methods to
identify unexpected pathways in diseases [16].

Author details

'Inserm, U700, Paris 75018, France. 2Univ. Paris Diderot, PRES Sorbonne Paris
Cité, UFR de medicine, site Bichat, Paris, France. APHP, Hopital Bichat,
Service de pneumologie A, Paris, France. “Département Hospitalo-universtaire
FIRE (Fibrosis, Inflammation and Remodeling) and LabEx Inflamex, Paris,
France. >APHP, Hopital Bichat, Service d'Explorations Fonctionnelles, Paris,
France. ®Service de Pneumologie A, Centre de compétence des maladies
pulmonaires rares, Hopital Bichat, 46 rue Henri Huchard, 75018, Paris, France.

Received: 12 June 2013 Accepted: 25 July 2013
Published: 2 August 2013

References

1. Noble PW, Albera C, Bradford WZ, Costabel U, Glassberg MK, Kardatzke D, et al:
Pirfenidone in patients with idiopathic pulmonary fibrosis (CAPACITY): two
randomised trials. Lancet 2011, 377(9779):1760-1769. Epub 2011/05/17.

2. Fischer A, du Bois R: Interstitial lung disease in connective tissue
disorders. Lancet 2012, 380(9842):689-698. Epub 2012/08/21.

3. Peljto AL, Steele MP, Fingerlin TE, Hinchcliff ME, Murphy E, Podlusky S, et al:
The pulmonary fibrosis-associated MUC5B promoter polymorphism does
not influence the development of interstitial pneumonia in systemic
sclerosis. Chest 2012. Epub 2012/05/12.

4. Andersson-Sjoland A, Nihlberg K, Eriksson L, Bjermer L, Westergren-Thorsson
G: Fibrocytes and the tissue niche in lung repair. Respir Res 2011, 12:76.
Epub 2011/06/11.

5. Noble PW, Barkauskas CE, Jiang D: Pulmonary fibrosis: patterns and
perpetrators. J Clin Invest 2012, 122(8):2756-62. Epub 2012/08/02.

6. Marchand-Adam S, Fabre A, Mailleux AA, Marchal J, Quesnel C, Kataoka H, et af:
Defect of pro-hepatocyte growth factor activation by fibroblasts in idiopathic
pulmonary fibrosis. Am J Respir Crit Care Med 2006, 174(1):58-66. Epub 2006/04/01.

7. King TE Jr, Pardo A, Selman M: Idiopathic pulmonary fibrosis. Lancet 2011,
378(9807):1949-61. Epub 2011/07/02.

8. Robinson CM, Neary R, Levendale A, Watson CJ, Baugh JA: Hypoxia-
induced DNA hypermethylation in human pulmonary fibroblasts is
associated with Thy-1 promoter methylation and the development of a
pro-fibrotic phenotype. Respir Res 2012, 13:74. Epub 2012/09/04.

Page 2 of 2

9. Pandit KV, Milosevic J, Kaminski N: MicroRNAs in idiopathic pulmonary

fibrosis. Translational Res J Lab Clin Med 2011, 157(4):191-9. Epub 2011/03/23.

10. Lindahl GE, Stock CJW, Shi-We X, Leoni-Garcia P, Sestini PS, Howat S, et al:
Microarray profile reveals suppressed interferon stimulated gene
program in fibroblasts from scleroderma-associated interstitial lung
disease. Respir Res 2013. in press.

11. Higgs BW, Liu Z, White B, Zhu W, White WI, Morehouse C, et al: Patients
with systemic lupus erythematosus, myositis, rheumatoid arthritis and
scleroderma share activation of a common type | interferon pathway.
Ann Rheum Dis 2011, 70(11):2029-36. Epub 2011/08/02.

12. Grassegger A, Schuler G, Hessenberger G, Walder-Hantich B, Jabkowski J,
MacHeiner W, et al: Interferon-gamma in the treatment of systemic
sclerosis: a randomized controlled multicentre trial. Br J Dermatol 1998,
139:639-48.

13. Raghu G, Bozic CR, Brown K, Lynch DA, Center D, Aguayo SM, et al:
Feasibility of a trial of interferon-beta1A in the treatment of idiopathic
pulmonary fibrosis. Am J Respir Crit Care Med 2001, 163:A707.

14.  King TE Jr, Albera C, Bradford WZ, Costabel U, Hormel P, Lancaster L, et al:
Effect of interferon gamma-1b on survival in patients with idiopathic
pulmonary fibrosis (INSPIRE): a multicentre, randomised, placebo-
controlled trial. Lancet 2009, 374(9685):222-8. Epub 2009/07/03.

15.  Diaz KT, Skaria S, Harris K, Solomita M, Lau S, Bauer K, et al: Delivery and
safety of inhaled interferon-gamma in idiopathic pulmonary fibrosis.

J Aerosol Med Pulm Drug Deliv 2012, 25(2):79-87. Epub 2012/03/01.

16. Soon WW, Hariharan M, Snyder MP: High-throughput sequencing for

biology and medicine. Mol Syst Biol 2013, 9:640. Epub 2013/01/24.

doi:10.1186/1465-9921-14-81
Cite this article as: Crestani et al.: Fibroblasts: the missing link between
fibrotic lung diseases of different etiologies?. Respiratory Research 2013 14:81.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( ) BiolVied Central




	Author details
	References

