
Results Compared with normoxia, hypoxia promoted PMN sur-
vival (mean% ± SEM apoptotic cells at 20 h; 30.9 ± 1.9 vs.
59.0 ± 1.8 respectively, p < 0.0001). Both pan-PI3-K inhibitors
reversed the pro-survival effect of hypoxia in a concentration-
dependent manner, LY294002 (10 µM; 60.3 ± 4.0, p < 0.0001)
and ZSTK474 (10 µM; 58.3 ± 2.6, p < 0.0001) without affect-
ing the basal rate of apoptosis. This effect was not seen with the
dual PI3-Kdg inhibitor (3 µM; 43.8 ± 7.6) or individual PI3-Kd
(1 µM; 43.0 ± 5.8) and g inhibitors (3 µM; 34.9 ± 4.5 and
10 µM; 32.6 ± 3.6).
Conclusions Our results indicate that hypoxia-induced PMN
survival is PI3-K dependent. Targeting this pathway may acceler-
ate PMN apoptosis, resulting in resolution of inflammation.
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Idiopathic pulmonary fibrosis (IPF) and non-specific interstitial
pneumonia (NSIP) are forms of idiopathic interstitial pneumo-
nias that have distinct histopathological features and outcomes.
It is unknown if these idiopathic interstitial pneumonias have
common mechanisms of fibrosis. Endoplasmic reticulum (ER)
stress has been implicated in the pathogenesis of sporadic and
familial idiopathic pulmonary fibrosis. In response to endoplas-
mic reticulum (ER) stress, cells trigger the unfolded protein
response (UPR) with upregulation of chaperones, such as BiP,
and the phosphatase growth arrest and DNA damage 34
(GADD34). However, this may have profound effects on cell
proliferation and survival. We hypothesised that ER stress may
also be involved in the pathogenesis of NSIP.

Paraffin embedded lung biopsy sections from 4 patients with
sporadic idiopathic pulmonary fibrosis (IPF) (UIP histopathol-
ogy) and 4 non-specific interstitial pneumonia (NSIP) (NSIP his-
topathology) were evaluated for the ER stress markers BiP and
GADD34 using immunohistochemistry. For each biopsy sample,
six high power fields (x 200 magnification) were scored for fib-
rosis and inflammation as well as BiP and GADD34 using semi-
quantitative analysis by 2 blinded, independent investigators.

BiP and GADD34 were expressed in areas of fibrosis, local-
ised to reactive type II pneumocytes and endothelial cells. No
staining was detected in fibroblasts or fibroblastic foci. In spora-
dic IPF (UIP), levels of BiP within the epithelium correlated with
fibrosis (r2 0.56, p = 0.0001, Figure 1a) more than inflamma-
tion (r2 0.38, p = 0.0013). In contrast, epithelial GADD34 was

more strongly associated with NSIP fibrosis (r2 0.56,
p < 0.0001, Figure 1b). There was no association between the
ER stress markers and inflammation in NSIP.

These data suggest that ER stress and the unfolded protein
response are features of NSIP as well as IPF and may play a role
in determining the severity of the fibrotic response.
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Objectives Idiopathic pulmonary fibrosis (IPF) is associated with
aberrant expression of signalling pathways involved in embry-
onic development, including the Hedgehog (Hh) pathway. Hh
can promote multiple profibrotic processes including myofibro-
blast differentiation, expression of extracellular matrix genes,
migration, and survival. Vismodegib is a small-molecule inhibitor
of the Hedgehog (Hh) signalling pathway approved for the treat-
ment of basal cell carcinoma. We sought to evaluate the activity
of Hh signalling in IPF lung tissue and identify blood biomarkers
of Hh pathway activity in IPF patients.
Methods Gene expression in biopsies from IPF and control
unused donor lungs, and in fibroblasts stimulated with Shh in
vitro. CXCL14 protein was measured in plasma from IPF
patients and from solid tumour patients treated with vismodegib
in a phase 1b clinical trial (NCT00968981).
Results We observed significantly increased expression levels of
Hh pathway genes including SMO, PTCH2, GLI1, and GLI2 in
IPF vs control lungs. To identify candidate systemic biomarkers
of Hh pathway activity, we compared transcriptional data from
IPF lung biopsies and fibroblasts stimulated in vitro with Shh.
The gene most significantly upregulated in both datasets was
CXCL14, which encodes a soluble secreted chemokine whose
expression is inhibited in vitro by the addition of vismodegib.
Circulating CXCL14 protein levels were significantly higher in
plasma from IPF patients than controls. In solid tumour patients,
circulating CXCL14 levels were significantly reduced upon treat-
ment with vismodegib.
Conclusions We observed strong evidence for Hedgehog path-
way activity in IPF lungs. CXCL14 is a systemic biomarker that
could be used to identify IPF patients with increased Hh path-
way activity and monitor the pharmacodynamic effects of vismo-
degib in IPF. The ISLAND trial is a phase 2 randomised, double-
blind, placebo-controlled study designed to evaluate the safety
and efficacy of vismodegib in IPF patients. ISLAND will enrol
129 patients with IPF, randomised 2:1 to vismodegib or placebo
for 60 weeks. The primary efficacy objective is to evaluate the
effect of vismodegib on mean change in forced vital capacity
(FVC). Secondary outcome measures include IPF and/or Hh-
associated biomarkers, progression-free survival, and change in
quantitative lung fibrosis on HRCT. Enrollment is expected to
start in October 2014.

Abstract P22 Figure 1 (A) UIP, (B) NSIP
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