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Abbreviations used in this issue:
BCG = Bacillus Calmette-Guérin; BMI = body mass index;
COPD = chronic obstructive pulmonary disease;
FeNO = fractional exhaled nitric oxide; ICS = inhaled corticosteroid;
NPV/PPV = negative/positive predictive value; OR = odds ratio;
OSA = obstructive sleep apnoea; ppb = parts per billion; QOL = quality of life;
RCT = randomised controlled trial; SDB = sleep-disordered breathing;
TB = tuberculosis.
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Welcome to issue 101 of Respiratory Research Review.
This issue begins with research evaluating the impact BMI trajectories from childhood to adulthood 
have on adult asthma. This is followed by Australasian recommendations regarding the performance of 
pulmonary function tests during the COVID-19 pandemic. There is also research describing the benefits 
of multiplex bacterial PCR examination of bronchoalveolar lavage for reducing the use of inappropriate 
antibiotic therapy among patients hospitalised with pneumonia who are at risk of Gram-negative 
infections. We conclude the issue with research from Wuhan, China reporting 2-year health outcomes for 
surviving patients after hospitalisation for COVID-19 according to initial disease severity. 

We hope you find the selected research interesting. We look forward to comments and feedback.

Kind Regards,

Associate Professor Belinda Miller
belinda.miller@researchreview.com.au

Impact of lifetime body mass index trajectories on the incidence and 
persistence of adult asthma
Authors: Ali GB et al.

Summary: Associations of BMI trajectories from age 5–43 years with asthma incidence, persistence 
and relapse from age 43–53 years were explored in 4194 participants from the Tasmanian Longitudinal 
Health Study. There were five distinct BMI trajectories identified, namely average, low, child high-
decreasing, child average-increasing and high. Compared with the average trajectory, the risk of incident 
asthma was increased for the child average-increasing and high trajectories (respective ORs 2.6 [95% 
CI 1.1–6.6] and 4.4 [1.7–11.4]), as were the risks of bronchial hyper-responsiveness during middle 
age (2.9 [1.1–7.5] and 3.5 [1.1–11.4], respectively); there were no associations detected for asthma 
persistence or relapse.

Comment: High BMI is known to be associated with asthma symptoms, and high BMI from childhood 
is recognised to be associated with poorer health outcomes in later life. The Tasmanian Longitudinal 
Health Study is a population-based prospective cohort study, commenced in 1968 with a cohort of all 
Tasmanian school children born in 1961, now followed for five decades. BMI and asthma symptoms 
were measured repeatedly and bronchial hyper-responsiveness was assessed at age 50 years. Five 
BMI trajectories were identified: average, low, child high-decreasing, child average-increasing and 
high. Participants with child average-increasing and high BMI trajectories from childhood to middle 
age were at increased risk of asthma and bronchial hyper-responsiveness in middle age, as compared 
to those with average or low BMI in childhood and adult life. The proportion of maternal smoking 
and asthma was also higher in those two groups. The results do not inform on pathophysiology, 
although release of immunologically active agents from fat has been proposed to modulate bronchial 
hyper-responsiveness/asthma symptoms, as have effects of weight on airway mechanics. The clinical 
and public health messages include that assessment of BMI and its trajectory over a lifetime is an 
important part of asthma prevention and management, intervention during early life may reduce the 
burden of asthma in adult life, and ongoing management of childhood obesity is vital.

Reference: Eur Respir J 2022;60:2102286
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Pulmonary function testing during SARS-CoV-2: an ANZSRS/
TSANZ position statement
Authors: Borg BM et al.

Summary: This freely available 32-page article provides the joint TSANZ (Thoracic 
Society of Australia and New Zealand) and ANZSRS (Australian and New Zealand 
Society of Respiratory Science) position paper on pulmonary function testing during 
the COVID-19 pandemic. Key recommendations are: i) at the very least, all healthcare 
workers in areas where pulmonary function tests are undertaken should wear P2 
respirators and eye protection; ii) it is essential that training and education is undertaken 
regarding the proper selection, limitations and use of personal protective equipment, 
including respirators; iii) all healthcare workers wearing respirators must be fit tested to 
ensure good fit and seal; iv) fit checking of respirators must be performed at each use; 
v) respirators must have regulatory approval; vi) all healthcare workers must be trained 
in and undertake good hand hygiene practice; and vii) gloves and gowns should be worn 
when there is likely to be a risk of exposure to bodily fluids.

Comment: This position statement was commissioned by the TSANZ and ANZSRS in 
response to the COVID-19 pandemic and the airborne transmission risks for anyone 
who may be within the testing space. Pulmonary function testing results in aerosol/
droplet generation and often leads to cough, also a high aerosol-generating event. 
When considering infection risk mitigation strategies, many of us will think only of 
masks and hand hygiene, but risk reduction commences well before the patient 
arrives for testing. The paper advocates a multifaceted approach to risk reduction 
via the ‘hierarchy of controls’ model of five measures: elimination, substitution, 
engineering, administration and personal protective equipment. Elimination 
strategies include screening of patients for COVID-19 infection and deferring testing 
whenever possible. Substitution strategies include modification of procedures or 
equipment to reduce transmission risk; engineering and administration strategies 
include review of ventilation and use of home-based care. Most of the key messages 
will relate to any aerosol or droplet-borne disease, not only COVID-19.

Reference: Respirology 2022;27:688–719
Abstract

Infant BCG vaccination and risk of pulmonary and extrapulmonary 
tuberculosis throughout the life course
Authors: Martinez L et al.

Summary: This systematic review with individual participant data meta-analysis included 26 
cohort studies comprising 68,552 participants, among whom 2.6% and 2.5% of BCG-vaccinated 
(n=49,686) and unvaccinated (n=18,866) participants, respectively, developed TB. BCG 
vaccination provided overall effectiveness against all TB (adjusted OR 0.82 [95% CI 0.74–0.91]), 
but only for those aged <5 years (0.63 [0.49–0.81]) after stratification by age. BCG vaccination 
was significantly protective against TB for all contacts with a positive tuberculin skin test or 
interferon-γ release assay (adjusted OR 0.81 [95% CI 0.69–0.96]), including those aged <5 
and 5–9 years (0.68 [0.47–0.97] and 0.62 [0.38–0.99], respectively); however, no protection 
was seen among those with negative tests except for those aged <5 years (0.54 [0.32–0.90]). 
For the 14 cohorts for which TB was reported as pulmonary or extrapulmonary (n=57,421), 
BCG vaccination provided overall significant protection against pulmonary TB compared with 
unvaccinated participants (2.2% vs. 2.1%; adjusted OR 0.81 [95% CI 0.70–0.94]) but not 
against extrapulmonary TB (0.3% vs. 0.2%; 0.96 [0.65–1.41]). BCG vaccination protected 
against death in four studies reporting mortality data (OR 0.25 [95% CI 0.13–0.49]).

Comment: Routine infant BCG vaccination ceased in Australia about 30 years ago, although 
it is still recommended in subgroups including Aboriginal and Torres Strait Islander children 
in some parts of the country. The BCG vaccine is considered highly cost effective, especially 
in low-income countries with a high TB burden. However, there remains debate about its 
effectiveness, particularly among older children and adults. This meta-analysis of TB and 
BCG data from 17 countries with high TB burdens and BCG vaccination at birth reports 
overall effectiveness of 19% of infant vaccination against pulmonary TB, although this effect 
was seen only in children aged <5 years. A surprising finding was that BCG vaccination was 
consistently and highly protective against death (≥80% effectiveness) until 14 years of age in 
the four studies reporting mortality outcomes. The findings reinforce a consistent message: 
infant BCG vaccination protects young children against TB, but waning effectiveness results in 
little or no protection against adult-type cavitary disease, which is primarily responsible for TB 
transmission. A new TB vaccine strategy, one that offers either durable protection throughout 
life or effective boosters for adults, is urgently needed to impact the global TB pandemic.

Reference: Lancet Global Health 2022;10:e1307–16
Abstract

Diagnostic accuracy of FeNO in asthma and predictive 
value for inhaled corticosteroid responsiveness
Authors: Schneider A et al.

Summary: The diagnostic accuracies for predefined FeNO cutoff values and 
the predictive value for ICS responsiveness were explored in a prospective 
study of 308 patients (52.3% with asthma) attending pneumology practices in 
Germany. The area under the curve for FeNO was found to be 0.718 (p<0.001), 
with sensitivity, specificity, PPV and NPV values of 0.24, 0.99, 0.95 and 0.54, 
respectively, at a cutoff of >50 ppb. Among patients with wheezing and allergic 
rhinitis (n=66), the respective sensitivity, specificity, PPV and NPV values for 
FeNO values >33 ppb were 0.49, 0.88, 0.92 and 0.38, and for those receiving 
ICSs (n=68), the respective values for predicting responsiveness at a cutoff of 
>43 ppb were 0.55, 0.82, 0.70 and 0.71.

Comment: FeNO testing is used as a predictor of response to ICSs to 
monitor adherence and as a diagnostic tool in ICS-naïve patients. FeNO 
has also been shown to be predictive for asthma exacerbations and may be 
useful as a surrogate biomarker for the management of severe asthma and 
to predict responsiveness to some biological therapies. Despite this range 
of indications, the predicted values have been derived from post hoc study 
analyses, with no confirmatory diagnostic study using predefined cutoff 
values. This prospective multicentre study aimed to validate diagnostic 
accuracies for predefined FeNO cutoff values. The authors concluded that 
FeNO values >50 ppb, or >33 ppb if wheezing and allergic rhinitis are 
present, allow a valid ruling in of an asthma diagnosis, and thus FeNO 
measurement may replace bronchial provocation in some patients; however, 
ruling out of asthma is not possible with FeNO measurements only. Caveats 
with FeNO measurement remain the multiple nonphysiological factors 
that affect measured values, variations in equipment and thus potentially 
predicted values across laboratories, and the wide range of asthma 
phenotypes, not all with eosinophilic airway inflammation.

Reference: EClinicalMedicine 2022;50:101533
Abstract
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Prevalence of sleep-disordered breathing in an African 
general population
Authors: Wachinou AP et al.

Summary: Individuals aged ≥25 years recruited from urban and rural areas 
(n=2168) underwent home-based respiratory polygraphy using a type 3 device 
that measures airflow through a nasal pressure sensor, respiratory effort 
(thoracic movement) and pulse oximetry in the Benin Society and Sleep cross-
sectional study. Among participants with complete polygraphic data (n=1810), 
mild-to-severe, mild-to-moderate and severe SDB (apnoea-hypopnoea index 
≥5, ≥15 and ≥30 events per hour, respectively) occurred at prevalences of 
43.2%, 11.6% and 2.7%, respectively. Predictors of SDB were advanced age, 
male sex, large neck circumference, abdominal obesity, overweight/obesity and 
snoring. There was also an independent association between hypertension and 
SDB in women but not men (respective adjusted ORs 3.99 [95% CI 1.04–15.33] 
and 0.67 [0.22–2.05]).

Comment: OSA has been viewed as predominantly a problem of high-income 
countries with a high prevalence of obesity. Many countries are undergoing 
epidemiological transition, with parts of Africa showing a near doubling 
of obesity and increasing morbidity and mortality from noncommunicable 
diseases. However, recognition of the consequences of obesity, such as OSA, 
and resources for its management are very limited in many developing areas. 
This study is a large-scale population-based study of OSA prevalence in the 
small African country of Benin. A high prevalence of OSA was seen, similar 
to that found in high-income countries, with 43% of the study population 
having an apnoea-hypopnoea index of ≥5 events per hour. The risk factors 
were similar to high-income countries and included obesity, increasing age, 
male sex and large neck circumference. If these findings are confirmed by 
other studies, they will help to inform public health policy in such countries 
with the aim of reducing the impact of noncommunicable diseases.

Reference: Lancet Respir Med 2022;10:831–9
Abstract

Fast multiplex bacterial PCR of bronchoalveolar lavage 
for antibiotic stewardship in hospitalised patients with 
pneumonia at risk of Gram-negative bacterial infection 
(Flagship II)
Authors: Darie AM et al.
Summary: Adults admitted to hospital with suspected pneumonia and a clinical 
indication for bronchoscopy with bronchoalveolar lavage who were at risk of Gram-
negative bacterial infection were randomised to multiplex bacterial PCR (n=100) or 
a conventional microbiology group (controls; n=108). Compared with the control 
group, the PCR group spent a significantly shorter mean time receiving inappropriate 
antibiotic treatment from bronchoscopy to discharge or 30 days (47.1 vs. 85.7 
hours [p<0.0001]). The PCR and control groups were similar for adverse events due 
to antimicrobial therapy (5% and 4%, respectively) or bronchoscopy (1% in each 
group), and for mortality (8% and 10%); all the in-hospital deaths were attributed to 
respiratory causes.

Comment: Antibiotic stewardship is the use of interventions to improve and 
measure the appropriate use of antimicrobials by promoting selection of optimal 
antimicrobial drug regimens, and has gained prominence due to serious concerns 
of rising antibiotic resistance. It is especially relevant for hospitalised patients 
with severe infective illnesses. Clinicians often lack crucial information to treat 
these infections, and may prescribe inappropriately broad- or narrow-spectrum 
antibiotics, with resultant driving of antibiotic resistance and/or treatment failure. 
Use of PCR-based testing has changed management of suspected respiratory 
viral infections; however, this technique has not been widely used for bacterial 
infections. This RCT obtained bronchial lavage fluid from 208 adults with suspected 
pneumonia and at risk of Gram-negative sepsis, with fluid assessed by conventional 
culture and additionally in the PCR group, by multiplex bacterial PCR. The PCR 
results and recommendations for treatment were available within 5 hours. Use of 
PCR-based treatment led to a 45% reduction in time on inappropriate antibiotics. 
This approach warrants further investigation and implementation.

Reference: Lancet Respir Med 2022;10:877–87
Abstract

Extrafine Trimbow®provides a 
significant reduction in 
moderate-to-severe exacerbations 
compared to LABA/LAMA (IND/G)2#
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Product Information is available here.

#Annual rate of moderate-to-severe COPD exacerbations at week 52 vs Ultibro®  
(IND/G) RR=0.848 (95% CI 0.723-0.995) p=0.0432 
See Study Design 2A in this publication for further information. 

The risk of pneumonia was not increased 
with extrafine Trimbow® vs LABA/LAMA 
(IND/G) over 52 weeks2

References: 1. Approved Trimbow® Product Information. 2. Papi A et al. Lancet 2018; 
391:1076-84. Chiesi Australia Pty Ltd, Hawthorn East, VIC. Date of preparation:  
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Prevention of covid-19 and other acute respiratory 
infections with cod liver oil supplementation, a low 
dose vitamin D supplement
Authors: Brunvoll SH et al.

Summary: This trial from Norway randomised adults not taking daily vitamin 
D supplements at baseline to receive cod liver oil 5 mL/day containing 
vitamin D 10µg (n=17,278) or placebo (n=17,323) for ≤6 months. Compared 
with placebo, supplementation with cod liver oil was not associated with a 
reduced risk of any of the coprimary endpoints, namely a positive SARS-
COV-2 test (RR 1.00 [97% CI 0.82–1.22]), serious COVID-19 (1.20 [98.2% 
CI 0.87–1.65]) and other acute respiratory infection (1.04 [99.9% CI 0.97–
1.11]).

Comment: Vitamin D has important effects on the immune system, 
inducing antimicrobial peptides on mucosal surfaces and modulating 
T-cell function. Prepandemic observational studies suggested an 
association between low vitamin D levels and increased risk of respiratory 
tract infections; two large meta-analyses suggested a protective effect 
of vitamin D against these infections, particularly in vitamin D-deficient 
subjects. This quadruple-blinded RCT was conducted in Norway 
during the COVID-19 era, and used cod liver oil, a low-dose vitamin D 
supplement, or placebo, in 34,601 adults during winter. No difference 
was found in the incidence of COVID-19 or other acute respiratory 
infections with vitamin D supplementation as compared with placebo. 
However, the results need to be interpreted in the context of progressive 
COVID-19 vaccination of this population. Additionally, cod liver oil also 
contains vitamin A, which is also an immunomodulatory agent and may 
interfere with vitamin D effects. The results may still be compatible with 
a possible protective effect of vitamin D against respiratory tract infection 
in those who are, or at risk of, vitamin D deficiency.

Reference: BMJ 2022;378:e071245
Abstract

Withdrawal of inhaled corticosteroids from patients 
with COPD with mild or moderate airflow limitation in 
primary care
Authors: Harries TH et al.

Summary: This feasibility open randomisation trial assessed the willingness 
for ICS withdrawal versus continuation over 6 months follow-up in 40 
patients with COPD (from an original sample of 392 identified from 20 
practices); one participant died during the trial and one was lost to follow-
up. Of the remaining 38 participants, ten from the ICS withdrawal group and 
eight from the usual care groups exhibited previously undocumented FEV1 
variability suggestive of asthma, supported by significant associations with 
elevated FeNO, elevated symptom scores, poorer QOL and atopic status in 
those in the ICS withdrawal versus usual care group.

Comment: COPD guidelines suggest ICSs be considered in patients with 
moderate-to-severe COPD, exacerbation risk and/or co-existent asthma. 
However, ICSs are often prescribed outside guidelines to patients with 
COPD with mild-to-moderate airflow limitation and low exacerbation risk, 
and then may be continued long-term, with resultant side-effect risks. 
This small primary care trial explored the feasibility of identifying patients 
with mild-to-moderate COPD taking ICS, and the acceptability of ICS 
withdrawal. An interesting point made was the difficulty in identifying 
such patients from medical records due to inaccurate recording of 
exacerbations and lung function. Of those identified as potentially 
suitable for ICS cessation, after withdrawal nearly 50% had previously 
undocumented at least partial reversibility of airflow obstruction, 
suggestive of asthma. ICS withdrawal in this group was associated with 
increased symptoms, elevated FeNO levels and atopic status. Thus, this 
paper suggests extended monitoring for at least 6 months after ICS 
withdrawal be considered to exclude undiagnosed asthma.

Reference: BMJ Open Respir Res 2022;9:e001311
Abstract
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Breathing exercises for patients with asthma in specialist care
Authors: Andreasson KH et al.

Summary: Adults with incompletely controlled asthma were randomised to usual care at a 
respiratory specialist clinic with (n=94) or without (n=99) three individual physiotherapist-
delivered sessions of breathing exercises and home exercises. Compared with usual care 
alone, the inclusion of breathing exercises led to superiority for the primary outcome of 
improved asthma-related QOL according to the Mini-Asthma Quality of Life Questionnaire 
at 6 months (adjusted mean difference, 0.35 points [95% CI 0.07–0.62]), which persisted 
at 12 months (0.38 points [0.12–0.65]), as well as a small improvement in Hospital 
Anxiety and Depression Scale depression scores at 6 months (–0.90 points [–1.67 to 
–0.14]), and with no significant difference for asthma-related adverse events (14.9% vs. 
18.1% [p=0.38]).

Comment: This RCT from Denmark investigated the effectiveness of specific 
breathing exercises on asthma control and symptoms as adjunct treatment to usual 
care in adults with incompletely controlled moderate-to-severe asthma. Patients were 
recruited from specialist respiratory clinics. Forty-five percent of both the usual care 
and the usual care plus breathing exercises groups had an elevated baseline Nijmegen 
Questionnaire score, suggestive of dysfunctional breathing. There was a significant 
improvement in the primary outcome of asthma-related QOL questionnaire score and 
a small improvement in depression questionnaire score, both favouring usual care plus 
breathing exercises. There was no evidence of harm in the usual care plus breathing 
exercises group. Dysfunctional breathing is increasingly recognised as often coexistent 
in patients with asthma, and contributes to symptoms. Breathing exercises delivered 
by physiotherapists are recommended in several guidelines as an add-on treatment for 
patients with mild-to-moderate asthma. This study, in patients not specifically selected 
for dysfunctional breathing, suggests it may be of value in a wider patient group.

Reference: Ann Am Thorac Soc 2022;19:1498–506
Abstract
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Health outcomes in people 2 years after surviving hospitalisation with COVID-19
Authors: Huang L et al.

Summary: These researchers reported outcomes for a longitudinal cohort of 1192 patients hospitalised for 
COVID-19, according to initial disease severity. The proportion of COVID-19 survivors with ≥1 sequelae symptom 
fell from 68% at 6-month assessment to 55% at 2-year assessment, as did the proportions with a modified 
British Medical Research Council score of ≥1 (from 26% to 14%) and symptoms of anxiety or depression 
(from 23% to 12%; all p<0.0001). Fatigue and muscle weakness were the most frequent sequelae across all 
timepoints. Poor 6-minute walk distance performance declined continuously overall and in the three initial disease 
severity subgroups. Return to original work by 2 years was reported by 89% of the participants. Compared with 
participants without long COVID symptoms, those with such symptoms at 2 years had poorer health-related 
QOL, exercise capacity and mental health, and greater postdischarge healthcare needs. Compared with controls, 
COVID-19 survivors had more symptoms, pain or discomfort, and symptoms of anxiety or depression at 2 years, 
and among those who had received higher level respiratory support during hospitalisation, higher proportions 
had lung diffusion impairment (65% vs. 36% [p=0.0009]), reduced residual volume (62% vs. 20% [p<0.0001]) 
and total lung capacity (39% vs. 6% [p<0.0001]).

Comment: This 2-year longitudinal study describes the dynamics of long COVID symptoms in COVID-19 
survivors with various disease severities, and has the longest duration of follow-up to date. COVID-19 survivors 
had progressive improvements in physical and mental health, with most returning to their original work within 
2 years. However, COVID-19 survivors continued to have a high symptom burden and a considerably lower 
health status than the general population at 2 years. Fatigue, muscle weakness, sleep difficulties, headache 
and dizziness were prominent symptoms. Additionally, a significantly higher proportion of COVID-19 survivors 
with acute respiratory distress syndrome had restrictive ventilatory impairment during the late recovery 
period, as compared with matched controls without prior COVID-19. The impact of contributory factors, 
such as physical deconditioning or sedentary behaviours, alcohol consumption and an overall shift to work-
from-home, were not able to be assessed in this study. The findings suggest that there is an urgent need to 
explore the pathogenesis of long COVID and develop effective interventions to reduce the risk of long COVID.

Reference: Lancet Respir Med 2022;10:863–76
Abstract

Please review the Product Information before prescribing.  
Product Information is available here.

PBS Information: Authority Required (STREAMLINED). Chronic Obstructive 
Pulmonary Disease. Criteria Apply. Refer to PBS Schedule for full information.

2A TRIBUTE: A double-blind, randomised, double-dummy, parallel-group, multicentre, multinational trial conducted across 17 countries and over 
52 weeks. Eligible adult (≥40 years) COPD patients had an FEV1 <50% and at least one documented moderate-severe exacerbation in the previous 
year. Patients (n=1532) were randomised to treatment with extrafine BDP/FF/G 100/6/10 μg via pMDI (Trimbow®, 2 puffs twice daily) or IND/G 
110/50 μg via DPI (Ultibro® Breezhaler®; 1 inhalation once daily). Primary endpoint was the rate of moderate-severe COPD exacerbations across 52 
weeks. COPD exacerbations were defined as sustained worsening of respiratory symptoms that required treatment with systemic corticosteroids, 
antibiotics, or hospital admission.2

Abbreviations: BDP: Beclometasone dipropionate; CI: Confidence interval; COPD: Chronic obstructive pulmonary disease; DPI: Dry powder inhaler; 
FEV1: Forced expiratory volume in one second; FF: Formoterol fumarate; G: glycopyrronium; IND: Indacaterol; LABA: Long-acting beta2 agonist; 
LAMA: Long-acting muscarinic antagonist; pMDI: pressurised metered dose inhaler; RR: Rate ratio.

References: 1. Trimbow® Approved Product Information. 2. Papi A et al. Lancet 2018; 391:1076-84.

Ultibro® is a registered trademark of Novartis Pharmaceuticals. 

Chiesi Australia Pty Ltd, Suite 3, 22 Gillman Street, Hawthorn East, VIC. 3123, Australia. Tel: +61 3 
9077 4486; Fax: +61 3 8672 0792; Email: medicalaffairs.au@chiesi.com; Website: www.chiesi.com.au. 
Copyright © Chiesi 2021. All rights reserved. No part of this publication may be stored in a retrieval 
system or reproduced by any means whatsoever without the written consent of the publisher. Date of 
preparation: February 2022. AU-TRI-2200017. CHIES00042h.

Get your own copy of 

RESPIRATORY
RESEARCH REVIEW

SIMPLY CLICK

to send us an e-mail and we’ll do the rest

Become one of Research Review’s 
50,000 members

I am a Health Professional 

RESEARCH REVIEW
TM

 

Australia’s Leader in Specialist 
Publications 

www.researchreview.com.au
mailto:geoff%40researchreview.com.au?subject=Research%20Review%20Enquiry
http://www.researchreview.com.au/cpd?site=au
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(22)00126-6/fulltext
mailto:kathy%40researchreview.com.au?subject=Yes%20please%20sign%20me%20up%20to%20Respiratory%20Research%20Review
https://www.chiesi.com.au/trimbow_PI.pdf

