
and negative predictive value of 93% to identify adults with
hearing loss, highlighting its potential use for ototoxicity
screening in this population.
Conclusion We present interim results highlighting for the first
time, the use of novel app-based audiometry as a screening
tool for aminoglycoside induced hearing loss in adult CF with
potential application in other chronic lung disease cohorts.
Full results will be presented at the conference.

Guilt by association: ILD genetics and co-
morbidities

S141 A NOVEL DIMETHYLARGININE
DIMETHYLAMINOHYDROLASE 1 (DDAH1) GENETIC
VARIANT ASSOCIATED WITH LOWER ASYMMETRIC
DIMETHYLARGININE (ADMA) LEVELS PREDICTS
ACCELERATED LUNG FUNCTION DECLINE AND
MORTALITY IN IDIOPATHIC PULMONARY FIBROSIS

1HK Lota, 2CJ Stock, 2EA Renzoni, 2AU Wells, 1JM Leiper. 1Medical Research Council,
London Institute of Medical Sciences, Imperial College, London, UK; 2Interstitial Lung
Disease Unit, Royal Brompton Hospital, London, UK

10.1136/thorax-2018-212555.147

Background Increased nitric oxide (NO) and its generating
enzyme, inducible nitric oxide synthase (iNOS), are
observed in experimental models of idiopathic pulmonary
fibrosis (IPF). Asymmetric dimethylarginine (ADMA) com-
petitively inhibits iNOS and is hydrolysed by dimethylargi-
nine dimethylaminohydrolase (DDAH) 1 and 2.
Modulation of NO bioavailability via pharmacological/
genetic knock-out of DDAH1 attenuates bleomycin-induced
fibrosis in vivo. Using a candidate gene approach with an
a priori hypothesis, we investigated the impact of DDAH1
variants associated with lower ADMA (thus indicative of
DDAH1 over-activity) on lung function decline and sur-
vival in IPF.
Methods Consecutive patients with a new diagnosis IPF were
recruited from a tertiary UK ILD centre (n=70). Only Cau-
casian individuals were included, patients on anti-fibrotic
agents were excluded. Clinical end points were: time to first
FVC decline (�10% relative change in FVC from baseline)

and survival (months survived following presentation).
DDAH1 tSNPs were identified in Caucasian individuals geno-
typed in the International HapMap Project. Those with
minor allele frequency >40% in the IPF cohort and an asso-
ciation with lower ADMA levels in a normal cohort were
selected – rs530006 and rs6576765. Survival curves and
stepwise multivariate Cox proportional hazards analyses were
performed.
Results Baseline pulmonary function did not vary between
genotypes. FVC decline differed between rs530006 geno-
types (p<0.0039*, median months: GG 34.5; GT 38.6; TT
13.7) [figure 1], with minor homozygote carriage
(p<0.0009*, HR 4.68, 95% CI 1.88 to 11.65) and
remained significant on multivariate analysis (p<0.001*).
Survival differed between rs530006 genotypes (p<0.0418*,
median months: GG 42.4; GT 57.2; TT 26.0), with minor
homozygote carriage (p<0.0118*, HR 2.43, 95% CI 1.22
to 4.86) and trended towards significance on multivariate
analysis (p<0.054). FVC decline differed between
rs6576765 genotypes (p<0.0249*, median months TT 20.7;
TA 38.6; AA 33.4), with major homozygote carriage
(p<0.0075*, HR 2.58, 95% CI 1.29 to 5.15) and on multi-
variate analysis (p<0.014*). Survival did not significantly
differ between rs6576765 genotypes.
Conclusion Minor homozygote carriage of DDAH1 variant
rs530006 was associated with accelerated disease progression
and mortality in IPF. These findings require validation in a
larger, replicate cohort of IPF patients. Identification of
aggressive disease phenotypes may allow risk stratification and
earlier therapeutic intervention in IPF.

S142 NEUTROPHIL LYMPHOCYTE RATIO (NLR) AS A
PREDICTIVE BIOMARKER IN IDIOPATHIC PULMONARY
FIBROSIS (IPF)

1TA Mikolasch, 1J Sahota, 1HS Garthwaite, 2T Win, 1B Ganeshan, 1M Heightman, 3L Hoy,
3M Machado, 1AM Groves, 1JC Porter. 1University College London, London, UK; 2Lister
Hospital, Stevenage, UK; 3University College London Hospitals, London, UK

10.1136/thorax-2018-212555.148

Introduction IPF is a heterogeneous disease, and, due to the
absence of predictive biomarkers, prognostic estimates rely on
clinical scoring systems such as GAP (Gender, Age,

Abstract S141 Figure 1 Time to first FVC decline (months taken for �10% relative change in FVC from baseline) by carriage of DDAH1 variant
rs530006 genotypes; p<0.0039* (Mantel-Cox log-rank test)
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Physiology). As GAP is relatively ‘static’, additional biomarkers
are needed for more accurate prediction of disease progression
and therapeutic response. Neutrophil: Lymphocyte ratio (NLR)
has been shown to be of prognostic value in cancer and
inflammatory pathologies but has never been investigated in
IPF.
Methods The optimal NLR cut-off was determined in an
unbiased fashion in a prospectively recruited training cohort
of patients with IPF (n=75). This was validated in a second
cohort of unselected IPF patients (n=143) from our clinical
database. Confounding factors such as steroid therapy or hae-
matological diseases were accounted for. Statistical analysis was
performed in STATA 15.
Results The mortality of patients with a high NLR
increased significantly compared to low NLR in single-vari-
able Cox regression (Hazard Ratio (HR) 2.0, 95% CI 1.3
to 3.3, p=0.004) as well as in multi-variable regression
adjusted for GAP stage (HR 2.1, 95% CI 1.3 to 3.6,
p=0.003). NLR can be used to further stratify GAP stages
(figure 1).

Mean NLR fell with antifibrotic treatment in the high NLR
group from baseline to 12 month follow-up but not in the
low NLR group (p=0.04).

There was no significant correlation between NLR category
and GAP stage, FVC or TLCO at presentation. Steroid ther-
apy of more than 5 mg of prednisolone was associated with
high NLR category (p=0.009) but removing patients on ste-
roid therapy did not alter NLR predictive power significantly
(HR 2.3, 95% CI 1.3 to 4, p=0.005). A composite GAP/NLR
risk score (GAP Plus) provides a slightly more precise mortal-
ity prediction model compared to GAP alone (HR 2.1
95% CI 1.6 to 2.7, p<0.000 vs HR 2.1 95% CI 1.5 to 3,
p<0.000).

Conclusion NLR is a simple and readily available biomarker,
which predicts mortality in IPF. It is independent of the GAP
score and refines mortality predictions within GAP stages in
IPF. NLR can be lowered by antifibrotic treatment. It is there-
fore a possibly modifiable biomarker that could be used to
monitor early treatment response. We are currently investigat-
ing this hypothesis.

S143 SERUM CYFRA 21–1 AS A PROGNOSTIC MARKER IN
SCLERODERMA-ASSOCIATED INTERSTITIAL LUNG
DISEASE

1CJW Stock, 1R Hoyles, 1C D’accord, 1M Kokosi, 1V Alfieri, 2C Campochiaro, 1J Donovan,
1L Mori, 1TM Maher, 1V Kouranos, 1G Margaritopoulos, 1PM George, 1PL Molyneaux,
1F Chua, 2DJ Abraham, 2V Ong, 2CP Denton, 1AU Wells, 1EA Renzoni. 1Royal Brompton
Hospital, London, UK; 2Royal Free Hospital, London, UK

10.1136/thorax-2018-212555.149

Interstitial lung disease (ILD) is the main cause of death in
systemic sclerosis (SSc). The progression of SSc associated
ILD (SSc-ILD) is highly variable. Markers predictive of pro-
gressive ILD are needed early in the disease course, to
appropriately target patients at risk of developing progres-
sive pulmonary fibrosis. CYFRA 21–1 (CYFRA) is a tumour
marker expressed by type I/type II pneumocytes and respira-
tory bronchiolar epithelial cells, released into the blood fol-
lowing cell lysis. Serum levels of CYFRA were measured in
both a retrospective (n=180) and a prospective (n=118)
cohort of SSc patients. Retrospective cohort mean age: 49.1
(range 47.08–51.05), 77.25% female, prospective cohort
age: 56.4 (54.10–58.73), 76.23% female. Median FVC%

Abstract S142 Figure 1 GAP stage NLR stratified Cox proportional hazard survival curves
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