
ACE2 = angiotensin-converting enzyme 2; ACS = acute coronary syndrome;
AHI = Apnea-Hypopnea Index; ARB = angiotensin receptor blocker;
ARDS = acute respiratory distress syndrome; CF = cystic fibrosis;
CFTR = cystic fibrosis transmembrane conductance regulator;
CI = confidence interval; COPD = chronic obstructive pulmonary disease;
ECMO = extracorporeal oxygenation; FEV1 = forced expiratory volume in 1 s;
FVC = forced vital capacity; IMV = invasive mechanical ventilation;
IPF = idiopathic pulmonary fibrosis; IQR = interquartile range;
NAS = nasal airway stent; ODI = Oxygen Desaturation Index;
OR = odds ratio; OSAS = obstructive sleep apnea syndrome;
PP = prone positioning; RDI = Respiratory Disturbance Index;
SBT = spontaneous breathing trials; SpO2 = oxygen saturation;
STEMI = ST elevation myocardial infarction.
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Welcome to the 88th issue of Respiratory Research Review.
In this issue, a study from New Zealand investigated the association between supplementary oxygen and mortality in patients 
with acute coronary syndrome, a study across 19 countries demonstrated substantial practice variation in invasive mechanical 
ventilation discontinuation in ICU patients, a French study compared risk factors and outcomes between patients hospitalised 
for COVID-19 and influenza, and an open-label trial confirmed that renin–angiotensin system inhibitors can be safely continued 
in patients admitted to hospital with COVID-19. Data from the ARRIVAL trial demonstrated that ivacaftor was effective to treat 
the underlying cause of CF in infants with one or more gating mutations, an Italian study showed promising results that prone 
positioning during ECMO improve oxygenation and reduce hospital mortality, and a cohort study from Norway confirmed that 
persistent symptoms in non-hospitalised COVID-19 patients were associated with the number of comorbidities and number 
of symptoms during the acute phase.
We hope you find these and the other selected studies interesting, and we welcome your feedback.
Kind Regards,
Associate Professor Belinda Miller
belinda.miller@researchreview.com.au

High flow oxygen and risk of mortality in patients with a suspected acute 
coronary syndrome
Authors: Stewart RAH, et al.
Summary: This cluster randomised, crossover trial from New Zealand investigated the association between high flow 
supplementary oxygen and 30-day mortality in patients (n=40 872) presenting with a suspected or confirmed acute coronary 
syndrome (ACS). 20 304 patients received the high oxygen protocol and 20 568 the low oxygen protocol. ST elevation myocardial 
infarction (STEMI) and non-STEMI diagnoses were determined from the All New Zealand Acute Coronary Syndrome Quality 
Improvement registry and ICD-10 discharge codes. Four geographical regions were randomly allocated to two oxygen protocols 
in 6-month blocks over 2 years. The high oxygen protocol (n=20 304) recommended oxygen at 6-8 L/min by face mask for 
ischaemic symptoms or electrocardiographic changes, irrespective of the transcapillary oxygen saturation (SpO2) and the 
low oxygen protocol (n=20 568) recommended oxygen only if SpO2<90%, with a target SpO2<95%. The primary outcome 
was 30-day all cause mortality. Patient characteristics were well matched. The 30-day mortality for the high and low oxygen 
groups was 3.0% and 3.1%, respectively (OR 0.97, 95% CI 0.86 to 1.08) in patients with suspected ACS. The 30-day 
mortality for the high and low oxygen groups was 8.8% and 10.6%, respectively (0.81, 0.66 to 1.00) in the 4159 patients with 
STEMI. In patients with non-STEMI (n=10 218), the results were 3.6% and 3.5%, respectively (1.05, 0.85 to 1.29). High flow 
oxygen was not associated with an increase or decrease in 30-day mortality in this large patient cohort with suspected ACS.

Comment: In patients with acute coronary syndromes (ACS) there is some evidence that hyperoxia may be harmful 
by promoting coronary vasoconstriction. A recent meta-analysis of oxygen therapy in critically ill patients with a range 
of conditions suggested hyperoxia is associated with increased mortality. This large pragmatic cluster-randomised 
controlled study included over 90% of patients presenting to the New Zealand health system with a suspected ACS over 
a 2-year period. Approximately 40,000 patients were enrolled and assigned to either low-flow oxygen therapy, with 
SpO2 aim of 90-94%, or high-flow with SpO2 >95%. In this study, no difference was found in the primary outcome of 
30-day mortality. However, the study could not confirm or exclude a small mortality benefit from supplementary oxygen 
in selected circumstances with ACS. Given the variation in outcomes in reported studies, caution should continue to 
prevail, with use of oxygen reserved for hypoxic patients.

Reference: BMJ 2021;372:n355
Abstract
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Ventilator weaning and discontinuation practices for critically ill patients
Authors: Burns KEA et al.
Summary: This observational study investigated practice variation in invasive mechanical 
ventilation (IMV) discontinuation and factors associated with the use of discontinuation 
strategies and failed initial spontaneous breathing trials (SBTs). Critically ill adults who received 
IMV for at least 24 hours (n=1868) from 142 intensive care units (ICUs) in 19 countries 
including Canada, India, the UK, Europe, Australia/New Zealand, and the US were included. 
Primary analyses included types of initial IMV discontinuation events (extubation, SBT, or 
tracheostomy) and associations with clinical outcomes. Secondary analyses included the 
associations between SBT outcome and SBT timing and clinical outcomes. 22.7% of the 
patients underwent direct extubation, 49.8% had an initial SBT (81.8% successful), 8.0% 
underwent direct tracheostomy, and 19.5% died before a weaning attempt. There was variation 
in the use of written directives to guide care, daily screening, SBT techniques, ventilator 
modes, and the roles played by clinicians involved in weaning. Patients who had an initial 
SBT had higher ICU mortality (10.3% vs 4.7%), longer duration of ventilation (4.1 vs 2.9 days) 
and longer ICU stay (8.1 vs 6.7 days) compared with initial direct extubation. Patients whose 
initial SBT failed had higher ICU mortality (17.2% vs 8.8%), longer duration of ventilation 
(median 6.1 vs 3.5 days), and longer ICU stay (median 10.6 vs 7.7 days). International weaning 
practices varied considerably across the 19 countries included in this trial.

Comment: This multinational prospective observational study aimed to describe practice 
variation in invasive mechanical ventilation discontinuation in patients who had been 
ventilated for at least 24 hours, and associations with outcomes. Similar to previous 
international studies, this study identified significant regional variation in screening frequency 
and techniques for spontaneous breathing trials (SBT), ventilator modes, use of written 
protocols, and clinicians responsible for weaning. However, regardless of location, nearly 
50% of patients underwent an initial SBT, of which more than 80% were successful, and 
overall about 1 in 10 extubations failed. Patients who underwent direct extubation had a 
lower ICU mortality and shorter ICU stay than those who required SBT or tracheostomy. 
Patients who had an initial successful SBT (vs failing initial SBT) had lower ICU mortality, 
shorter duration of ventilation and shorter ICU stay. However, these associations were 
not adjusted for confounders and may be due to a more conservative approach in more 
severely-ill patients. These data emphasise the difficulty of generalising weaning evidence 
into diverse healthcare settings.

Reference: JAMA 2021;325:1173-1184
Abstract
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Comparison of the characteristics, morbidity, and 
mortality of COVID-19 and seasonal influenza
Authors: Piroth L et al.
Summary: This retrospective cohort study used the French national administrative 
database and included all patients hospitalised for COVID-19 (n=89 530, median age 
68 years) from March 1 to April 30, 2020, and all patients hospitalised for influenza 
(n=45 819, median age 71 years) between Dec 1, 2018, and Feb 28, 2019. Risk 
factors, clinical characteristics, and outcomes between patients hospitalised for 
COVID-19 and influenza were compared. COVID patients were more frequently obese 
or overweight, and more frequently had diabetes, hypertension, and dyslipidaemia vs 
patients with influenza. Influenza patients more frequently had heart failure, chronic 
respiratory disease, cirrhosis, and anaemia. Hospitalised COVID patients more 
frequently developed acute respiratory failure, pulmonary embolism, septic shock, or 
haemorrhagic stroke. In-hospital mortality was higher in COVID patients vs influenza 
(16·9% vs 5·8%; relative risk of death 2·9; age-standardised mortality ratio 2·82). 
There was a considerable difference between COVID and influenza patients requiring 
hospitalisation. Severe COVID have a higher potential for respiratory pathogenicity, 
leading to more respiratory complications and higher mortality.

Comment: The COVID-19 pandemic has been compared to prior influenza 
pandemics, however there are notable differences. This retrospective study 
analysed the French nationwide database of all patients hospitalised with influenza 
December 2018 - February 2019 and with COVID-19 March - April 2020. 
High-risk groups for COVID-19 were patients with obesity/overweight, diabetes, 
hypertension, and dyslipidaemia, whereas patients with influenza more often 
had chronic heart failure, chronic respiratory disease, cirrhosis, and deficiency 
anaemia. COVID-19 is associated with more acute respiratory failure, pulmonary 
emboli, haemorrhagic stroke and a significantly higher mortality than seasonal 
influenza. For paediatric patients, the proportion of hospitalised patients was 
larger for influenza than COVID-19, but the in-hospital mortality of those aged 
11-17 years was 10 times greater for COVID-19. COVID-19 is not necessarily a 
benign disease in children and vaccination needs to be offered when available. 
The presence of residual immunity against influenza compared with the absence 
of immunity to the novel COVID-19 virus, may be an important difference 
between the two groups.

Reference: Lancet Respir Med 2021;3:251-259
Abstract

Continuation vs discontinuation of  
renin–angiotensin system inhibitors in patients 
admitted to hospital with COVID-19
Authors: Cohen JB et al.

Summary: This randomised, open-label trial evaluated whether continuing vs 
discontinuing renin–angiotensin system inhibitors (angiotensin-converting enzyme 
[ACE] inhibitors or angiotensin receptor blockers [ARBs]) affects outcomes in 
patients admitted to hospital with COVID-19. Patients were randomly assigned (1:1) 
to continuation (n=75) or discontinuation (n=77) of their renin–angiotensin system 
inhibitor. The primary outcome was a global rank score relating to time to death, 
duration of mechanical ventilation, time on renal replacement or vasopressor therapy, 
and multiorgan dysfunction during hospitalisation. Mean age was 62 years, mean BMI 
was 33 kg/m2 and 52% had diabetes. Continuation vs discontinuation of treatment 
had no effect on the global rank score (median rank 73 for continuation vs 81 for 
discontinuation). 21% in the continuation arm versus 18% in the discontinuation 
arm required ICU admission or invasive mechanical ventilation and 15% vs 13%, 
respectively, died. Renin–angiotensin system inhibitors can be safely continued in 
patients admitted to hospital with COVID-19.

Comment: Angiotensin-converting enzyme 2 (ACE2) is a receptor for SARS-
CoV-2, facilitating viral entry into host cells, as well as having an important counter-
regulatory role in the renin–angiotensin system, with systemic vasodilatory and 
anti-inflammatory effects. ACE inhibitors and ARBs are widely used medications, 
and the demographic groups in which they are used overlaps with those found 
to be at risk of severe COVID-19 disease. Initial evidence suggested inhibitors 
of the renin–angiotensin system might increase ACE2 expression and thus 
contribute to SARS-CoV-2 infection and COVID-19 severity, although subsequent 
data has not confirmed this. This multinational RCT study of patients already on 
ACEIs/ARBs, randomised to continuation or discontinuation, found no difference 
in morbidity or mortality between the groups. Although patient numbers were 
small, the outcomes support the current recommendations of international society 
guidelines that these medications may be safely continued in most patients. 

Reference: Lancet Respir Med 2021;9:275-284
Abstract

Telomere length and risk of IPF and COPD
Authors: Duckworth A et al.

Summary: Idiopathic pulmonary fibrosis (IPF) and chronic obstructive pulmonary disease (COPD) 
are associated with prematurely shortened leukocyte telomere length. This study investigated the 
evidence supporting a causal role for short telomeres in IPF and COPD. Data from the UK Biobank was 
used to compare IPF (n=1369 cases) and COPD (n=13 538 cases) against 435 866 controls using 
a mendelian randomisation method. A genetically instrumented one-SD shorter telomere length was 
associated with higher odds of IPF (OR 4·19, p=0·0031) but not COPD (1·07, p=0·51). There was 
also an association in the IPF replication cohort (12·3, p=0·0015), but not in the COPD replication 
cohort (1·04, p=0·83). Furthermore, evidence inferred that shorter telomeres cause IPF (5·81 higher 
odds of IPF), but there was no evidence to infer that telomere length caused COPD (OR 1·07, p=0·46). 
Telomere shortening might be a contributing factor in IPF, but COPD may have divergent mechanisms.

Comment: IPF and COPD are both age-related diseases with shared risk factors, and are both 
associated with shortened leucocyte telomere length. Leukocyte telomere length has been used 
as a biomarker of oxidative stress and injury, and familial pulmonary fibrosis may be caused by 
variants in genes relating to telomere maintenance. This study investigated evidence for a causal 
role for short telomeres in IPF and COPD, using datasets from the UK Biobank and replication 
cohorts combined with mendelian randomisation, a genetic technique that can be used to test 
for inference of a causal relationship between a genetically-influenced phenotype and a disease 
outcome. The investigators did find strong evidence inferring a causal link between short telomeres 
and sporadic IPF. However, there was no evidence of any link to COPD, suggesting other underlying 
disease mechanisms in COPD. Identifying a key role for telomere shortening in IPF may provide 
further avenues for treatments in IPF.

Reference: Lancet Respir Med 2021;9:285-294
Abstract

Ivacaftor in infants aged 4 to <12 Months with cystic 
fibrosis and a gating mutation
Authors: Davies JC et al.

Summary: The ARRIVAL trial evaluated the safety, pharmacokinetics, and pharmacodynamics of 
ivacaftor in infants aged 4 to <12 months with cystic fibrosis (CF) and ≥1 gating mutations (n=25). 
Infants received 25 mg or 50 mg ivacaftor every 12 hours based on age and weight for 4 days in part A 
and 24 weeks in part B of this two-part, single-arm study. Safety (parts A and B) and pharmacokinetics 
(part A) were the primary endpoints. Secondary endpoints (part B) included pharmacokinetics and 
changes in sweat chloride levels, growth, and markers of pancreatic function. Pharmacokinetics in this 
group of infants was consistent with that in older groups. Cough was the most common adverse event 
(58.8% of patients in part B). Serious adverse events (part A 8.3%; part B 23.5%) were all considered 
not or unlikely related to ivacaftor. Only 1 infant experienced an alanine transaminase elevation >3 to 
≤5× the upper limit of normal at Week 24. Sweat chloride concentrations and measures of pancreatic 
obstruction improved. Ivacaftor was effective to treat the underlying cause of CF in children aged ≥4 
months with one or more gating mutations.

Comment: Cystic fibrosis transmembrane conductance regulator (CFTR) modulators represent an 
important advance in management of CF as they target the production or function of the mutant 
CFTR protein rather than its consequences. Their indications and efficacy depend upon which of 
the many CFTR gene mutations are targeted, and there are ongoing trials in different age ranges 
and gene mutations. The clinical benefits of ivacaftor in those with gating mutations have been 
established in children and adults with CF. This current study of ivacaftor in infants aged 4 to <12 
months showed evidence of improved CFTR function without any significant safety concerns. 
Findings in young children suggest that early intervention with CFTR modulators may delay or slow 
the progression of exocrine pancreatic insufficiency and impaired growth. These results represent 
a further advance towards treating the underlying cause of CF prior to development of disease.

Reference: Am J Respir Crit Care Med 2021;203:585-593
Abstract

Independent commentary by Associate Professor Belinda Miller, MBBS, FRACP, PhD
Assoc. Prof Belinda Miller is a Respiratory and Sleep Physician at The Alfred Hospital, 
Melbourne.  Her areas of clinical and research interests include respiratory failure, oxygen 
therapy, sleep disorders and COPD.
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Prone positioning during venovenous extracorporeal 
membrane oxygenation in acute respiratory  
distress syndrome
Authors: Giani M et al.

Summary: This multicentre, retrospective, cohort study in 6 Italian centres assessed the 
feasibility, safety, and effect on oxygenation and lung mechanics of prone positioning (PP) 
during venovenous extracorporeal oxygenation (ECMO). The association between PP and 
hospital mortality was assessed as secondary exploratory endpoint. Patients managed with 
PP during ECMO support (prone group; four centers) and patients managed in the supine 
position (control group; two centers) were included. Physiological variables were analyzed at 
4 time points (supine before PP, start of PP, end of PP, and supine after PP). 240 patients were 
included, with 107 in the prone group and 133 in the supine group. Oxygenation improved and 
intrapulmonary shunt reduced with PP. Hospital mortality was lower in the PP group (34 vs. 
50%; P = 0.017) and remained significantly associated with a reduction of hospital mortality 
(OR 0.50) after adjusting for covariates. In the propensity score–matched patients (n=66), 
those who underwent pronation had higher ECMO duration (16 vs. 10 d; P = 0.0344) but 
lower hospital mortality (30% vs. 53%; P = 0.0241). PP during ECMO improved oxygenation 
and reduced hospital mortality.

Comment: PP may be used in mechanically ventilated patients with severe hypoxic 
respiratory failure to improve oxygenation and has been shown to improve mortality. 
The physiological mechanisms are multifactorial, and likely include improved ventilation/
perfusion matching, recruitment of previously collapsed alveoli and more favourable heart 
and diaphragm configuration. However, evidence for use during venovenous ECMO is 
limited. The results of this retrospective multicentre cohort study showed significant 
improvements in oxygenation, intrapulmonary shunt fraction and static compliance 
with PP, with improvements maintained when supine. Subgroup analysis showed longer 
duration of ECMO but lower rates of hospital mortality, results consistent with previous 
small studies. It is possible that PP may lead to improved haemodynamics by improving 
right heart function and gas exchange, thus lessening extrapulmonary organ failure. 
Limitations of this study include lack of randomisation, potential for centre-level practice 
variation, and the retrospective study nature. While PP appears promising in ECMO, 
prospective randomised trials are needed.

Reference: Ann Am Thorac Soc 2021;18:495-501
Abstract

Persistent symptoms 1.5–6 months after COVID-19 in 
non-hospitalised subjects
Authors: Stavem K et al.

Summary: This population-based cohort study from Norway assessed symptoms and their 
determinants 1.5–6 months after symptom onset in non-hospitalised COVID-19 patients. 
A survey was sent to 938 subjects of which 451 (48%) responded. Less symptoms were 
reported after 1.5–6 months compared with during COVID-19 [median IQR 0 vs 8, respectively 
(p<0.001)]. 16% of respondents reported dyspnoea, 12% loss/disturbance of smell, and 
10% loss/disturbance of taste. Persistent symptoms were associated with the number of 
comorbidities and number of symptoms during the acute COVID-19 phase in this analysis.

Comment: SARS-CoV-2 infection can cause clinical consequences ranging from 
asymptomatic illness to severe disease. The respiratory epithelium is the primary target, 
but many patients have multi-system involvement. Short-term to medium-term follow-up 
studies of hospitalised patients have identified frequent persisting symptoms of dyspnoea, 
cough, fatigue, poor sleep quality and muscle and joint pain, with persisting symptoms more 
common in patients with severe illness. A 2020 UK study of patients with mild-moderate 
illness reported that approximately 10% of patients had prolonged symptoms, sometimes 
after a relatively mild acute illness. This Norwegian study surveyed non-hospitalised patients 
1.5–6 months post-acute COVID-19 infection. Persisting symptoms, primarily dyspnoea 
and disturbances of taste/smell, were common and related to the initial symptom load 
and number of comorbidities present in the acute phase, suggesting a link to disease 
severity. Over 50%, however, were symptom-free by 1.5–6 months after initial infection. 
The reasons why some patients have prolonged symptoms, and what their ongoing care 
should be, requires further evaluation.

Reference: Thorax 2020;76:405-407
Abstract

Life-course socioeconomic disadvantage and  
lung function
Authors: Rocha V et al.

Summary: This multicohort study of 70 496 individuals quantified the years of lung function 
lost according to disadvantaged socioeconomic conditions across the life-course. Harmonised 
individual-level data from 6 European cohorts with information on life-course socioeconomic 
disadvantage and lung function assessed by FEV1 and FVC were analysed. Socioeconomic 
disadvantage was measured in early life (low paternal occupational position), early adulthood 
(low educational level) and adulthood (low occupational position). Potential mediators included 
risk factors for poor lung function (e.g. smoking, obesity, sedentary behaviour, cardiovascular 
and respiratory diseases). Years of lung function lost due to socioeconomic disadvantage were 
calculated at each life stage. Socioeconomic disadvantage was associated with lower FEV1. 
Disadvantaged individuals lost 4–5 years of healthy lung function at age 45 years vs their 
more advantaged counterparts (low educational level −4.36 for males and −5.14 for females; 
low occupational position −5.62 for males and −4.32 for females). Years of lung function 
lost due to socioeconomic disadvantage decreased by 2–4 years by age 65 and 85 years. 
Results were similar for FVC. Life-course socioeconomic disadvantage is associated with lower 
lung function and predicts a significant number of years of lung function loss in later years.

Comment: This large and well-conducted study in adults used data from 6 European 
cohorts to report on the associations between socioeconomic disadvantage and lung 
health. The results clearly demonstrate that social disadvantage in childhood and early 
adulthood results in reduced lung function in adult life, independent of smoking. The primary 
analysis was stratified by smoking status, as an important mediator of lung function. 
However, socioeconomic disadvantage, which influences cumulative environmental 
exposures to pollution and occupational hazards as well as personal behaviours such 
as smoking and sedentary lifestyle, leads to lower FEV1 in adult life. Although these 
are not new findings, these results add to prior research and support the concept that 
policies aimed to reduce inequities in childhood may improve lung health and physical 
functioning across the entire lifespan.

Reference: Eur Respir J 2021;57:2001600
Abstract

The effectiveness of nasal airway stent therapy for the 
treatment of mild-to-moderate obstructive sleep apnea
Authors: Ohtsuka K et al.

Summary: This prospective, single-arm, interventional study conducted in Japan evaluated 
the effect of nasal airway stent (NAS) therapy in patients (n=71) with mild-to-moderate 
obstructive sleep apnea syndrome (OSAS) (Apnea-Hypopnea Index [AHI], 5–20 events/h 
on polysomnography). Sleep-associated events were measured pre- and immediately 
post-treatment and at 1 month follow-up. AHI, Oxygen Desaturation Index (ODI), Respiratory 
Disturbance Index (RDI), percutaneous oxygen saturation, heart rate, and snore volume were 
evaluated. Symptoms were assessed using the Epworth Sleepiness Scale, Pittsburgh Sleep 
Quality Index, and Hospital Anxiety and Depression Scale. NAS use significantly improved 
AHI, RD, ODI, and snore volume vs pre-intervention (p < 0.001, p = 0.011, p < 0.001, and 
p = 0.048, respectively). Complete and partial response for AHI were reported in 25 and 
10% of patients respectively and the improvements remained significant 1 month later. 
Pittsburgh Sleep Quality Index scores improved from 6.0 to 5.3 (p = 0.022). In patients with 
mild-to-moderate OSAS, severity and snoring were reduced with NAS. 30% of patients did 
not tolerate NAS due to side effects.

Comment: Continuous positive airway pressure therapy remains the first-line treatment 
for patients with severe OSA and may be used in mild/moderate but symptomatic OSA. 
However, it is not always well tolerated, and patients and clinicians often seek alternate 
therapies especially for milder disease. This pilot, non-randomised Japanese study reports 
on trials of a novel nasal device, a tube-shaped rubber device with a proximal nose clip 
to fix the device, inserted into one nostril and extending into the retropalatal oropharynx. 
Of note, the subjects had mild OSA without significant hypoxia, mean BMI of 23.6 kg/m2 
and no major daytime sleepiness. 30% ceased use due to discomfort. There were small 
but statistically significant reductions in AHI and snoring and improvement in reported 
sleep quality. If results can be replicated in larger controlled studies, it might be a further 
therapeutic option offered for snoring and mild OSA in suitably selected patients.

Reference: Respiration 2021;100:193-200
Abstract

http://www.researchreview.com.au
mailto:geoff%40researchreview.com.au?subject=Research%20Review%20Enquiry
http://www.researchreview.com.au/cpd?site=au
https://www.atsjournals.org/doi/full/10.1513/AnnalsATS.202006-625OC
https://thorax.bmj.com/content/76/4/405
https://erj.ersjournals.com/content/57/3/2001600
https://www.karger.com/Article/FullText/512319

