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Single Gene Expression as a Prognostic
Marker in Idiopathic Interstitial Pneumonia?

Thomas Geiser

Division of Pulmonary Diseases, University Hospital, Bern, Switzerland

Idiopathic interstitial pneumonias (IIP) are a group of
chronic interstitial lung diseases of unknown etiology
characterized by progressive dyspnea, reduced lung vol-
umes, and impaired gas exchange. Idiopathic pulmonary
fibrosis (IPF) is the most common form of IIP and is his-
tologically characterized by the pattern of usual intersti-
tial pneumonia (UIP). Survival is very poor in UIP/IPF,
with a mean rate of 2-3 years [1]. So far, no specific treat-
ment has been available. Nonspecific interstitial pneu-
monia (NSIP), another frequent form of IIP, has a char-
acteristic HRCT pattern and can be histologically char-
acterized by a cellular or fibrotic form. Anti-inflamma-
tory treatment is usually more beneficial in patients with
NSIP compared to UIP/IPF, resulting in a better progno-
sis. Recent evidence suggests that both patterns, UIP and
NSIP, can sometimes be documented in a subgroup of
patients with IIP, however indicating a worse prognosis
in the presence of UIP [2].

For optimal management of both patients with IPF or
NSIP, reliable prognostic markers are important for clini-
cians in order to decide about optimal management. In
patients with IPF, clinical (dyspnea index), physiological
(changes of FVC, TLC, pO,, desaturation during 6-min
walk test), radiological (extent of reticulation and honey
combing on HRCT) and histological markers (numbers
of fibroblast foci) were suggested as possible markers of
prognostic value, although their benefit and reliability
are still under debate.

Although recent research in animal models of pulmo-
nary fibrosis and patients with fibrotic lung diseases gave
more insight into the cellular and molecular mechanisms

of the development of pulmonary fibrosis, no biological
markers of prognostic value are established in patients
with UIP/IPF or NSIP. Growth factors and cytokines
such as profibrotic TGF-3, CTGF, PDGF, IL-13 are, how-
ever, well recognized as crucial mediators in the develop-
ment of fibrotic lung disease [3]. In this respect, it makes
sense to speculate that profibrotic mediators may be po-
tential candidates for biomarkers in IIP. In this issue of
Respiration, Golec et al. [4] hypothesized that the levels
of gene transcripts of selected growth factors and cyto-
kines quantified by RT-PCR may correlate with physio-
logical parameters and therefore serve as prognostic
markers in patients with UIP and NSIP. They analyzed
179 sets of RT-PCR measurements in a total of 49 patients
diagnosed with UIP, NSIP or both based on histology. As
expected, transcripts of profibrotic TGF-f3, CTGF and
IL-13 were significantly upregulated in patients with fi-
brotic lung disease compared to controls. Moreover, tran-
scription levels of TGF-f and IL-13 correlated with the
decrease of two lung function parameters, vital capacity
and total lung capacity. The authors conclude that tran-
scription analysis of specific profibrotic genes (TGE-f3,
IL-13, CTGF) may be of prognostic value in patients with
tibrotic lung disease.

Several studies were recently published that addressed
the question whether gene expression patterns may be
helpful as a diagnostic and/or prognostic marker of fi-
brotic lung diseases. For instance, Selman et al. [5] de-
scribed distinct gene expression profiles between patients
with IPF and hypersensitivity pneumonitis using micro-
array technology, studying over 40,000 gene clusters. Sel-
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man et al. also published data on a different gene expres-
sion pattern in patients with IPF that showed a short du-
ration of symptoms with rapid progression compared to
IPF patients with a slow clinical progression [6]. These
data indicate that gene expression patterns indeed may
give information about the clinical behavior and progno-
sis of patients with pulmonary fibrosis. Although the
global systems approach may offer advantages over a ‘re-
ductionistic’ approach focusing on a few selected gene
transcripts in the diseased organ, the approach chosen by
Golec et al. [4] studying selected single gene transcripts is
interesting and will possibly even be more realistic in
clinical practice.

The positive correlation of specific gene transcript lev-
els of TGF-f and IL-13 to functional data is very promis-
ing, but needs further study. Since the data presented by
Golec et al. are based on a retrospective study, a prospec-
tive evaluation of the values of gene transcription levels
related to the clinical follow-up will be necessary in the
future. Furthermore, 87% of the samples obtained from
patients with UIP or NSIP were transbronchial biopsies.
Due to the small sample size of this study, sampling errors
cannot be ruled out and the amount of samples and the
location of the biopsies in the injured and fibrotic lung
need to be defined. Since the histological pattern in UIP
is very heterogenous, the levels of gene transcripts may
depend on the area where the biopsy was taken from. In
this respect, further studies will be needed to set up an
‘intrapulmonal local transcription profiling’ in order to
define the most appropriate location of sampling within
the fibrotic lung. In this respect, differences were found in
the levels of TGF-f3 transcripts in specimens obtained by
video-assisted thoracoscopic surgery compared to speci-
mens obtained by transbronchial biopsy. Further studies
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The determination of levels of transcripts of selected
growth factors and cytokines may represent a novel ap-
proach to diagnose and manage patients with several
lung diseases, including patients with IIP. Improvements
in the identification and characterization of possible
prognostic parameters will lead to an improvement in pa-
tient management. This study further supports the con-
cept of gene transcription levels as prognostic markers in
IIP. However, much more work needs to be done until the
determination of specific gene transcript levels will find
its way into clinical practice.
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