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Take-Home Message 

Moderate resting hypoxaemia is an independent prognostic factor in fibrotic ILD. Potential 

therapeutic effects of reversing moderate resting hypoxaemia need to be evaluated in this 

population.  

 

Introduction 

Long-term oxygen therapy (LTOT) is universally accepted as standard care for patients with 

severe resting hypoxaemia, irrespective of underlying diagnosis, with the aim being to 

improve patient survival. Chronic obstructive pulmonary disease (COPD) and fibrotic 

interstitial lung disease (ILD) are the two most common indications for LTOT globally.1-4 As 

therapeutic benefits of LTOT have only been established in patients with COPD,5,6 current 

prescribing recommendations are based on the study entry criteria used in the pivotal 

clinical trials of LTOT in COPD.5,6 Patients with ILD have significantly worse survival after 

commencing LTOT than patients with COPD.7,8 Despite ILD and COPD sharing similar clinical 

presentations, there are marked differences in their pathophysiology. The significance of 

differing severities of resting hypoxaemia and therapeutic effects of LTOT have not been 

explored in the ILD population.9 It is unknown whether current oxygen prescribing threshold 

for LTOT established in patients with COPD is appropriate for patients with ILD. This study 

aimed to evaluate the significance of moderate resting hypoxaemia in ILD. We hypothesized 

that moderate resting hypoxaemia would be an independent prognostic factor for survival 



in ILD and there would be a difference in survival between ILD and COPD patients with 

moderate resting hypoxaemia.    

 

Methods 

Consecutive patients with a multidisciplinary diagnosis of fibrotic ILD who had undergone 

assessments to determine the need for domiciliary oxygen therapy between January 2011 

and December 2018 were identified using the ILD registries at two quaternary hospitals in 

Melbourne, Australia: Austin and Alfred Health. All patients completed 6-minute walk tests 

(6MWTs) on room air and measurement of arterial blood gases (ABG), if resting 

oxyhaemoglobin saturation was (SpO2) ≤94%. Data collected included patient demographics, 

diagnosis, date and details of initial oxygen assessments (6MWT, ABG), lung function tests 

within one month of initial oxygen assessments (spirometry, diffusing capacity for carbon 

monoxide (DLCO)), and survival or lung transplantation status. Degree of resting 

hypoxaemia was classified as (1) moderate: PaO2 56-59mmHg without hypoxic organ 

damage or 60-65mmHg10 or (2) severe: PaO2 ≤55mmHg or 56–59mmHg with hypoxic organ 

damage.11 Isolated exertional hypoxaemia was defined as nadir SpO2 of ≤88% during 6MWT 

on room air.12 A cohort of consecutive patients with COPD and moderate resting 

hypoxaemia were identified using the Austin Health Oxygen Service database for 

comparison. This study was approved by the Austin Health Human Research Ethics 

Committee (LNR/18/Austin/388, LNR/19/Austin/45). 

 

Statistical analyses were performed using Stata (v15.1 StataCorp, USA). Descriptive analyses 

were presented as mean ± standard deviation or median [interquartile range]. Survival 

following initial oxygen assessments was determined using the Kaplan-Meier method, with 

events being death or lung transplantation. Survival time was censored on 31st December 

2019 or when a patient was lost to follow-up. Differences in survival were evaluated using  

the log-rank test. The prognostic significance of moderate resting hypoxaemia in ILD was 

explored using a Cox proportional hazards model, adjusted for participants’ characteristics 

and lung function impairments. Given the potential differences in clinical assessment 

protocols, the study centre was included in the model. 

 

Results  



A total of 205 patients with fibrotic ILD were included in the study, with common diagnoses 

being idiopathic pulmonary fibrosis (n = 94), connective tissue disease-related ILD (n = 35), 

fibrotic hypersensitivity pneumonitis (n = 27), and unclassifiable ILD (n = 24). The ILD cohort 

was male predominant (67%), with mean age 70.8 ± 9.9 years. Patients had moderate-to-

severe disease, with median FVC 66 [54-79] % predicted and median DLCO 39 [30-47.5] % 

predicted. Common comorbidities included cardiovascular disease (40%), pulmonary 

hypertension (38%) and sleep disordered breathing (22%).  The median follow-up duration 

was 18 months (interquartile range:10-35 months). Within the period of observation, 117 

patients died and 18 underwent lung transplantation. 

 

Rates of moderate and severe resting hypoxaemia for the ILD cohort were 28% (n = 58) and 

25% (n = 51), respectively, with the remainder exhibiting isolated exertional hypoxaemia. All 

patients with severe resting hypoxaemia, but none of those with moderate resting 

hypoxaemia, were prescribed LTOT according to current guideline recommendations.11 

Ambulatory oxygen therapy was prescribed for 47 (81%) patients with moderate resting 

hypoxaemia and 24 (25%) patients with isolated exertional hypoxaemia. Patients with 

moderate and severe resting hypoxaemia had similar comorbidity rates, but had higher 

rates of cardiovascular disease (p = 0.02) and pulmonary hypertension (p <0.001) than those 

with isolated exertional hypoxaemia. The transplant-free survival at 1 and 2 years was 17% 

and 0% for moderate resting hypoxaemia, 23% and 5% for severe resting hypoxaemia, and 

96% and 75% for isolated exertional hypoxaemia, respectively (Figure 1a). There was a 

difference in survival among all hypoxaemia subgroups (p<0.0001). Using the Cox 

proportional hazards model, both moderate (hazard ratio: 1.87, 95% CI: 1.26-2.77; p=0.002) 

and severe resting hypoxaemia (hazard ratio: 1.81, 95% CI: 1.14-2.90; p=0.012) were 

independent predictors of mortality or lung transplantation in ILD, after adjusting for age, 

sex, BMI, FVC % predicted, DLCO % predicted and a diagnosis of idiopathic pulmonary 

fibrosis.  

 

Compared to patients with COPD and moderate resting hypoxaemia (n=38), the ILD cohort 

with moderate resting hypoxaemia (n=58) was less likely to have a smoking history (ILD: 

71%; COPD: 95%), had a higher BMI (ILD: 28.4 [24.0-33.1]; COPD: 23.5 [20.7-29.2]), and 

included fewer females (ILD: 24%; COPD: 50%). Both cohorts had similar rates of 



cardiovascular disease, pulmonary hypertension and sleep disordered breathing. Patients 

with ILD and moderate resting hypoxaemia had a significantly worse prognosis than those 

with COPD (transplant-free survival for COPD: 1 year: 96%, 2 years: 88%; p=0.023; Figure 1b). 

 

Discussion 

To our knowledge, this is the first study to examine the significance of moderate resting 

hypoxaemia in patients with fibrotic ILD. We found that moderate resting hypoxaemia is an 

independent predictor of mortality or lung transplantation in fibrotic ILD. Patients with 

fibrotic ILD and moderate resting hypoxaemia have a comparable poor prognosis to those 

with severe resting hypoxaemia, which is significantly worse than that for patients with 

COPD.  

 

The majority of ILD patients with moderate resting hypoxaemia in this study w ere 

prescribed ambulatory oxygen therapy for co-existing exertional hypoxaemia based on 

guideline recommendations.11 While the recent AmbOx trial demonstrated that two weeks 

of ambulatory oxygen therapy may improve health-related quality of life in patients with 

ILD,13 the longer-term effects of ambulatory oxygen on symptoms, quality of life and 

prognosis in this population are yet to be evaluated. Although LTOT has been routinely used 

in clinical practice for more than half a century, there is no high-level evidence to guide its 

use in the non-COPD population. Evidence from two randomised controlled trials (RCTs) in 

COPD, published in the early 1980s,5,6 remains the basis for its prescription in both COPD 

and non-COPD groups.11,14-16 The recent Long-Term Oxygen Treatment Trial (LOTT), an 

unblinded multicentre RCT of LTOT in COPD patients with moderate resting and/or 

exertional hypoxaemia demonstrated no effect of LTOT on time to death or first 

hospitalisation, health-related quality of life or functional status.17 A recent study reported 

median survival of 0.9 and 2.4 years for patients with ILD and COPD who were commenced 

on LTOT, respectively.8 Extrapolation of these results to the ILD population could be 

inappropriate, given the significant differences in prognosis between patients with these 

two disease entities and resting hypoxaemia.  

 

Our findings suggest that current prescribing threshold for LTOT in ILD, which are based on 

evidence from COPD populations, needs to be evaluated. The lack of clinical trials on LTOT in 



ILD may reflect an ethical dilemma regarding potential sequelae associated with withholding 

this intervention from patients with severe hypoxaemia. The significance of moderate 

resting hypoxaemia identified in this study poses an opportunity to explore the impacts of 

LTOT in this population. The absence of survival differences between patients with fibrotic 

ILD and moderate or severe resting hypoxaemia could relate to their similar rates of 

pulmonary hypertension, an important complication with increased mortality.18 Given that 

hypoxic pulmonary vasoconstriction is a major contributing factor to the development of 

pulmonary hypertension, reversal of hypoxaemia may result in survival improvement. 

However, there are considerable barriers and challenges associated with using oxygen 

therapy, both psychologically and physically, which may outweigh any potential therapeutic 

benefits.9,13 Health-related quality of life is a key patient-identified priority for ILD disease 

management.19 Hence, both survival and patient-reported outcomes are important 

endpoints that need to be evaluated in future trials of LTOT in ILD.  

 

In addition to the retrospective design and relatively small sample size, this study was 

conducted using patients from quaternary health services, which may limit its 

generalisability. Nonetheless, we included consecutive patients to minimise selection bias. 

Due to a lack of established criteria for moderate resting hypoxaemia, the selected ABG 

criteria in this study were based on the inclusion criteria of a previous study on moderate 

resting hypoxaemia in COPD.10 Although pulse oximetry measurements at rest and during 6-

minute walk tests have been shown to provide prognostic information in patients with 

fibrotic ILD,20 its utility as a confirmatory tool for determining oxygen requirement is 

uncertain.  

 

Conclusion  

This study highlights the significance of moderate resting hypoxaemia in fibrotic ILD. The 

prevalence of moderate resting hypoxaemia is yet to be determined in patients with ILD. 

Further research is needed to evaluate the potential therapeutic effects of reversing 

moderate resting hypoxaemia in fibrotic ILD, in order to determine the optimal prescribing 

criteria for LTOT in this population.   
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Figure 1: 
a) Kaplan-Meier survival curve for hypoxaemia subgroups of patients with ILD (adjusted for age, sex, 
body mass index, FVC % predicted, DLCO % predicted, and a diagnosis of idiopathic pulmonary fibrosis). 
b) Kaplan-Meier survival curve for ILD and COPD cohorts with moderate hypoxaemia (adjusted for age, 
sex, body mass index and smoking status). 


