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6MWD = 6-minute walk distance; AMR = antimicrobial resistance; 
ARDS = acute respiratory distress syndrome; AZM = azithromycin; 
BUD = budesonide; CF = cystic fibrosis; CFFPR-PHIS = Cystic Fibrosis 
Foundation Patient Registry–Pediatric Health Information System; 
FEV1 = forced expiratory volume in 1s; FOR = formoterol;
ICS = inhaled corticosteroid; NTM-PD = nontuberculous mycobacterial 
pulmonary disease; OSCI = Ordinal Scale for Clinical Improvement; 
PAH = pulmonary arterial hypertension; PEx = pulmonary exacerbations;
ppFEV1 = percentage-predicted FEV1; prn = as needed; PVR = pulmonary 
vascular resistance.
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Issue 87 - 2021Making Education Easy

Welcome to the 87th issue of Respiratory Research Review.
In this issue, the RECOVERY trial demonstrated that dexamethasone reduced mortality in hospitalised patients with 
Covid-19, patients with severe Covid-19 pneumonia treated with convalescent plasma did not show an improvement and 
the use of an ICS/FOR reliever in mild asthma may reduce the risk of short-term severe exacerbations. A pilot trial in the 
UK confirmed that interferon beta-1a resulted in significant improvements in composite clinical symptom scores in patients 
with SARS-CoV-2, combination therapy with AZM + IV tobramycin was associated with poorer clinical outcomes in cystic 
fibrosis pulmonary exacerbations, a systematic review and meta-analysis revealed that the pooled estimate of global death 
from severe COVID-19 is <1 in 3 and a Dutch registry study found that severe asthma patients on biologics are at risk of 
poor outcomes with COVID-19.

We hope you find these and the other selected studies interesting, and we welcome your feedback.

Kind Regards,

Professor Peter Wark
peter.wark@researchreview.com.au

Dexamethasone in hospitalised patients with Covid-19
Authors: RECOVERY Collaborative Group et al.

Summary: The RECOVERY trial compared a range of possible treatments in patients who were hospitalized with Covid-19. 
Patients were randomly assigned to oral or IV dexamethasone (6 mg once daily) (n=2104) for up to 10 days or to usual 
care (n=4321). The primary outcome was 28-day mortality. In the dexamethasone group, 22.9% died within 28 days after 
randomisation compared with 25.7% in the usual care group (age-adjusted rate ratio, 0.83; P<0.001). Between-group 
differences in mortality varied considerably according to the level of respiratory support in patients at randomisation. 
The incidence of death was lower in the dexamethasone group compared with the usual care group in patients receiving 
invasive mechanical ventilation (29.3% vs. 41.4%; rate ratio, 0.64) and among those receiving oxygen without invasive 
mechanical ventilation (23.3% vs. 26.2%; rate ratio, 0.82). There was no significant difference between those who were 
receiving no respiratory support at randomisation (17.8% vs. 14.0%; rate ratio, 1.19). In hospitalised patients with Covid-19, 
dexamethasone reduced the 28-day mortality among those who were receiving either invasive mechanical ventilation or 
oxygen at randomisation, but not in patients receiving no respiratory support.

Comment: The RECOVERY trial was a truly remarkable pragmatic trial design that recruited patients admitted to hospital 
with acute COVID-19. It recruited individuals to an open-label randomised controlled trial in a clinical setting to minimise 
disruption and optimise that real world experience. This approach has been extremely successful particularly where it 
used hard clinical outcomes such as mortality but overcome the disadvantages of open label designs in regard to reporting 
bias. This framework has successfully allowed for conduct of robust clinical trials despite the difficulties of the pandemic. 
This was a group with quite high mortality reflecting the fact that recruitment occurred early during the pandemic and 
that patients were selected based on those admitted to hospital. This trial was the first to clearly demonstrate a treatment 
that effectively reduced mortality in hospitalised patients with acute COVID-19. Participants were recruited if admitted to 
hospital with confirmed COVID-19 and randomised to usual care or dexamethasone 6 mg orally or IV. Dexamethasone 
treatment reduced mortality in those requiring invasive mechanical ventilation (rate ratio, 0.64; 95% CI, 0.51 to 0.81) 
and in those who required support with supplemental oxygen (0.82; 95% CI, 0.72 to 0.94), but not in those that did not 
require respiratory support. This has now become standard of care globally for the treatment of acute COVID-19 and is 
a treatment which is available in nearly all clinical settings across the world.

Reference: N Engl J Med 2021;384:693-704
Abstract
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Convalescent plasma in Covid-19 severe pneumonia
Authors: Simonovich VA et al.

Summary: This trial randomly assigned (2:1) hospitalised adult patients with severe Covid-19 
pneumonia to receive convalescent plasma (n=228) or placebo (n=105). Patient clinical status 
30 days after the intervention (measured on a 6-point scale ranging from total recovery to death) 
was the primary outcome. Hypoxaemia was the most frequent severity criterion for enrolment and 
the median time from the onset of symptoms to enrolment was 8 days. There was no significant 
difference between the two groups at day 30 in the distribution of clinical outcomes (odds ratio, 
0.83; P=0.46). Overall mortality was 10.96% and 11.43% in the plasma and placebo groups, 
respectively (risk difference −0.46 percentage points). In patients treated with plasma or placebo, 
there was no significant differences in clinical status or overall mortality.

Comment: At the commencement of the pandemic health systems were faced with a 
novel pathogen and no specific treatment. Convalescent plasma is a form of passive 
immunisation using the antibodies from individuals that have previously been exposed 
to the infectious agent. It has been used during the influenza pandemic of 1918 to 1920 
though it was unclear as to whether this was effective. In the context of the current 
COVID-19 pandemic this again became an early potential treatment option. For the 
first time we could accurately measure the antibody titres in the serum as it was used 
to passively immunise. In this study patients admitted to hospital with COVID-19 were 
randomised to receive convalescent sera with measurable antibody titres. Participants 
on average had been unwell with acute infection for 8 days. Treatment did not result in 
clinical improvement or a change in mortality. At least in individuals unwell enough and 
late enough in their illness to be admitted with acute infection, passive immunisation 
does not appear to be an effective treatment for acute COVID-19.

Reference: N Engl J Med 2021;384:619-629
Abstract
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Effect of vitamin C, thiamine, and hydrocortisone  
on sepsis
Authors: Servransky JE et al.

Summary: The VICTAS trial investigated the effect of a combination of vitamin C (1.5 g IV), 
thiamine (100 mg), and hydrocortisone (50 mg) every 6 hours (n=252) on ventilator- and 
vasopressor-free days in patients with sepsis vs placebo (n=249). Patients with sepsis-induced 
respiratory and/or cardiovascular dysfunction in emergency departments or ICUs were enrolled 
and were treated for 96 hours or until discharge from ICU or death. The trial was terminated 
when 501 patients were enrolled due to withdrawal of funding. The primary outcome was 
the number of consecutive ventilator- and vasopressor-free days in the first 30 days after 
randomisation. 30-day mortality was the key secondary outcome. In the intervention group, 
the median ventilator- and vasopressor-free days were 25 vs 26 in the placebo group with a 
mean difference of -1 day (P=0.85). 30-day mortality was 22% and 24% in the intervention 
and placebo groups, respectively. Treatment with vitamin C, thiamine, and hydrocortisone did 
not significantly increase ventilator- and vasopressor-free days within 30 days vs placebo.

Comment: This trial enrolled participants admitted to hospital with sepsis in either 
emergency departments or ICUs. Participants were randomised to receive placebo or IV 
vitamin C, thiamine and hydrocortisone 50 mg every six hours. The trial was terminated 
after 501 individuals were randomised to receive treatment due to futility with no significant 
difference seen with the intervention over placebo. In this group with sepsis this treatment 
regime is not effective.

Reference: JAMA 2021;325:742-750
Abstract

Effect of a single day of increased budesonide–formoterol 
on severe exacerbations
Authors: O’Byrne PM et al.

Summary: This post-hoc analysis of the SYmbicort Given as needed in Mild Asthma (SYGMA) 
1 52-week study investigated the short-term risk of severe exacerbations after a single day 
with various levels of reliever use. Patients (≥12 years) with mild asthma were randomly 
assigned (1:1:1) to placebo twice daily plus prn terbutaline 0·5 mg (n=1280), placebo twice 
daily plus prn budesonide–formoterol (BUD-FOR) 200–6 μg (n=1279), or BUD 200 μg twice 
daily plus prn terbutaline (i.e. BUD maintenance group, n=1290). Median reliever use was 
0·32 inhalations/day for the terbutaline group, 0·29 for the BUD-FOR group, and 0·16 for 
the BUD maintenance group. The hazard ratio (HR) for severe exacerbation in the 21 days 
after a single day with >2 prn inhalations was 0·27 (p=0·0008) with prn BUD-FOR and 
0·39 (p=0·0091) with BUD maintenance, compared with prn terbutaline. After a single day 
of >4 prn inhalations the HR was 0·24 (p=0·0030) with BUD-FOR and 0·30 (p=0·0065) 
with BUD. With >6 inhalations, the HR was 0·14 (p=0·057) and 0·43 (p=0·12). As-needed 
BUD-FOR reduced the short-term risk of severe exacerbations after a single day of higher 
use in patients with mild asthma. The use of a reliever may reduce the risk of short-term 
severe exacerbations by increasing the doses of prn ICS and FOR.

Comment: This is a post hoc analysis of the Sygma trials but included individuals with 
mild, GINA step 2 that received treatment with either as-needed terbutaline, as-needed 
BUD-FOR or BUD maintenance. What this study demonstrates is that as-needed BUD-FOR 
reduces the short-term risk of severe exacerbations after a single day of higher use 
(>2 as-needed inhalations). This shows that in this group of patients with mild asthma the 
increased use of inhaled BUD on an as-needed basis is effective at preventing worsening 
acute deterioration that lead to worsened acute exacerbations of asthma.

Reference: Lancet Respir Med 2021;9:149-158
Abstract

Nebulised interferon beta-1a for treatment of 
SARS-CoV-2
Authors: Monk PD et al.

Summary: This UK phase 2 pilot trial assessed the efficacy and safety of inhaled nebulised 
interferon beta-1a (SNG001) for the treatment of hospitalised patients with COVID-19 with 
a positive RT-PCR or point-of-care test, or both. Patients were randomly assigned (1:1) to 
SNG001 (6 MIU) (n=50) or placebo (n=51) for 14 days. Change in clinical condition on the 
WHO Ordinal Scale for Clinical Improvement (OSCI 9-point scale where 0=no infection, 
8=death) during the dosing period was the primary outcome. At baseline, 67% of patients 
required oxygen (placebo n=29, SNG001 n=37). SNG001 patients demonstrated greater 
odds of improvement on the OSCI scale (odds ratio 2·32, p=0·033) on day 15 or 16 and were 
more likely to recover to an OSCI score of 1 compared with placebo (HR 2·19, p=0·043). 
SNG001 was well tolerated with headache the most frequently reported adverse event.

Comment: Nebulised interferon beta have been trialled as a potential treatment for 
acute asthma and COPD often triggered by acute infective exacerbations caused by viral 
infection. In the case of infection with SARS-CoV-2, virus very effectively blocks release 
of human interference following infection, encouraging viral replication. Treatment with 
nebulised interferon therefore is a very attractive potential intervention. In this phase 2 
trial conducted in the UK 101 patients were randomised to receive nebulised interferon 
or placebo that had been admitted to hospital with COVID-19. Treatment resulted in a 
significant improvement in composite clinical symptom scores compared with placebo 
with few adverse events. The trial was not powered to detect outcomes such as mortality, 
but results were certainly promising and this has led to a larger phase 3 trial which is 
multinational and currently underway. So far this is the only antiviral therapy which has 
shown promise in the treatment of acute COVID-19.

Reference: Lancet Respir Med 2021;9:196-206
Abstract

Initial combination therapy in pulmonary  
arterial hypertension
Authors: Badagliacca R et al.

Summary: This study enrolled 181 treatment-naïve patients with PAH (81% idiopathic) to 
test the hypothesis that a low-risk status would be determined by the reduction of pulmonary 
vascular resistance (PVR) if treated upfront with a combination of oral drugs. PAH patients with 
a follow-up right heart catheterisation at 6 months after treatment with endothelin receptor 
antagonist + phosphodiesterase-5 inhibitor drugs were included. Functional class and 
6MWD improved and PVR decreased (average 35%) with combination therapy. A decrease in 
PVR<25% was noted in a third of patients. Only 34.8%-43.1% of patients achieved a low-risk 
status at 6 months (Registry to Evaluate Early and Long-Term PAH Disease Management 
score and European score, respectively). Prediction of a low-risk status improved when 
adding criteria of poor hemodynamic response. Most PAH patients did not achieve a sufficient 
improvement after 6 months of combination treatment which is identifiable at initial evaluation 
by haemodynamic response criteria added to risk scores.

Comment: Pulmonary hypertension remains a rare but important condition. Outcomes 
remain poor and too often the condition is progressive. Careful clinical assessment 
including the assessment of improvements in pulmonary haemodynamics is important 
but unfortunately still needs to be done invasively. This trial highlights 2 issues: the first 
is the heterogeneity present in the condition where 80% of these patients had so-called 
idiopathic PAH. The rest had a combination of disease related to connective tissue 
disorders or congenital heart disease and this is likely to contribute to their variable 
response. The second main message is that these people require close follow up in a 
specialist centre. This registry population underwent very thorough initial and subsequent 
assessment which included echocardiograph, 6MWD, but at the end of six months they 
still had a right heart catheter. Despite treatment with two agents known to be active in 
PAH, a third of patients had a reduction in PVR of <25%, indicating a poor response to 
therapy and increased risk of progression. This work highlights that there is still a long 
way to go towards better treatment of PAH and the importance of specialist follow up.

Reference: Am J Respir Crit Care Med 2021;203:484-492
Abstract

Independent commentary by Conjoint Professor Peter Wark
Prof Peter Wark is a senior staff specialist in Respiratory and Sleep Medicine at John 
Hunter Hospital, Newcastle, Australia and a conjoint Professor with the University of 
Newcastle. In addition, he is a senior investigator with the Priority Research Centre for 
Healthy Lungs and the Vaccines Immunology Viruses and Asthma research group at the 
Hunter Medical Research Institute. He is also a chief investigator in the National Health 
and Medical Research Council Centre of Excellence in Severe Asthma. His research 
interests are in the area of infection and the impact this has on inflammatory airways 
disease, with a particular interest in viral respiratory infections and acute exacerbations 
of chronic airways disease.
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Azithromycin and tobramycin in cystic 
fibrosis pulmonary exacerbations
Authors: Cogen JD et al.
Summary: This retrospective cohort study using the Cystic Fibrosis 
Foundation Patient Registry–Pediatric Health Information System (CFFPR-
PHIS)–linked dataset investigated whether concomitant azithromycin (AZM) 
use is associated with worse clinical outcomes in pulmonary exacerbations 
(PEx) treated with IV tobramycin. Associations of concomitant treatment with 
AZM and lung function outcomes were determined in CF patients aged 6-21 
years (n=2,295). 5,022 PExs treated with IV tobramycin were identified 
with 45% treated concomitantly with AZM and IV tobramycin. When 
compared with IV tobramycin use without AZM, the use of AZM with IV 
tobramycin was associated with a significantly lower absolute improvement 
in percentage-predicted FEV1 (ppFEV1) (−0.93%; P = 0.033), a lesser 
odds of returning to ≥90% of baseline ppFEV1 (OR 0.79; P = 0.003), and 
a shorter time to the next PEx requiring IV antibiotics (HR 1.22; P < 0.001). 
AZM + IV tobramycin was associated with poorer clinical outcomes vs 
treatment with IV tobramycin without AZM confirming the hypothesis that 
an antagonistic relationship between these two medications may exist.

Comment: Treatment with inhaled tobramycin and oral AZM have 
become standard therapy to reduce the frequency of exacerbation in 
people with CF. In the last several years concerns were raised from 
relatively small trials that in subjects with CF on inhaled tobramycin 
there was less clinical improvement than previously observed and 
this could have been related to the use of AZM at the same time. 
In general, these studies were underpowered to conclusively identify 
an association. Non-human data also suggested that in some strains 
of Pseudomonas aeruginosa, AZM can antagonise the effects of 
tobramycin. One of the greatest achievements for the CF community 
and the CF profession has been the establishment of registries with 
robust clinical data. This trial is an example of the ability to utilise this 
data. It looks at over 10,000 exacerbations of people with CF receiving 
both AZM and IV tobramycin. It found that those on both treatments 
concurrently had worse clinical outcomes. There is enough evidence 
now to say that azithromycin’s role was only ever shown to prevent 
exacerbations and in light of these results, consideration should be 
given to ceasing it at least during an exacerbation when tobramycin 
is also in use.

Reference: Ann Am Thorac Soc 2021;18:266-272
Abstract

Global impact of Coronavirus disease
Authors: Tan E et al.
Summary: This systematic review and meta-analysis analysed the global 
point estimate of deaths and risk factors for COVID patients admitted to 
ICUs. Pooled prevalence of participant characteristics, clinical features, 
and outcome data was calculated. 45 studies (n=16,561 patients) were 
included. Mean patient age was 62.6 years with hypertension (49.5%) 
and diabetes (26.6%) the most common comorbidities.76.1% of patients 
developed ARDS and invasive mechanical ventilation was required in 67.7%, 
vasopressor support in 65.9%, renal replacement therapy in 16.9% and 
extracorporeal membrane oxygenation in 6.4% of cases. The in-hospital 
mortality rate was 28.1% with the duration of ICU and hospital admission 
10.8 days and 19.1 days, respectively. Substantial organ support and 
prolonged ICU and hospital care is required for critically ill patients with 
COVID-19. The pooled estimate of global death from severe COVID-19 
is <1 in 3.

Comment: The impact of the COVID-19 pandemic has been enormous. 
This study defines nicely the consequences of severe COVID-19 
that results in ICU admission. Pooling the experience of over 16000 
participants in 17 countries, this is a story of acute infection in older 
people resulting in ARDS and the need for high-level multi-organ 
support. Even with modern ICU support, this infectious disease in this 
setting resulted in a hospital mortality of 28.1%.

Reference: Chest 2021;159:524-536
Abstract

Azithromycin reducing exacerbations in uncontrolled asthma
Authors: O’Neill C et al.

Summary: The AMAZES trial assessed the cost-effectiveness of add-on AZM in terms of healthcare and societal 
costs. 420 patients with persistent uncontrolled asthma received AZM or placebo. During the treatment period, 
healthcare use (all prescribed medicine and healthcare contacts) and asthma exacerbations were measured. 
Societal costs included lost productivity, over the counter medicines, steroid-induced morbidity and antimicrobial 
resistance (AMR) costs. There was a reduction in healthcare costs in the AZM group, including nights in hospital 
(AUD 433.70), unplanned healthcare visits (AUD 20.25), antibiotic costs (AUD 14.88) and oral corticosteroid 
costs (AUD 4.73); all p<0.05. Overall healthcare and societal costs were not significantly lower (AUD 77.30 
and AUD 256.22 respectively). Add-on AZM therapy in poorly controlled asthma was a cost-effective therapy 
with a net monetary benefit of add-on AZM of AUD 2072.30.

Comment: There is a strong body of evidence that supports the use of macrolides, including AZM to 
reduce the risk of exacerbations across a range of chronic airways disease, including asthma, COPD and 
bronchiectasis. While concerns remain about the regular use of any antibiotics, they are a relatively simple 
and well tolerated treatment. Compared with the alternatives, such as ongoing exacerbations and the need 
to use oral corticosteroids, that are certainly associated with more and better documented side effects, the 
authors demonstrate they are also clearly cost-effective. Despite this they remain an off-label treatment 
in nearly all jurisdictions including Australia. Work such as this highlights that it is time to bring them into 
the fold of conventional treatment.

Reference: Eur Respir J 2021;57:2002436
Abstract

Impact of BMI on nontuberculous mycobacterial pulmonary disease
Authors: Song JH et al.

Summary: In this retrospective cohort study from South Korea, the impact of body mass index (BMI) and its 
change on development of nontuberculous mycobacterial pulmonary disease (NTM-PD) was investigated. Eligible 
individuals (>40 years old; n=5670229) were followed from the study initiation date until NTM-PD diagnosis and 
classified based on BMI at initiation date. NTM-PD incidence/100 000 person-years by BMI group and by BMI 
change were compared. The incidence of NTM-PD gradually decreased with increased BMI, when compared 
with the BMI<18.5 kg/m2 group. The incidence of NTM-PD increased with a BMI decrease of ≥1 kg/m2 over 
4 years (adjusted HR 1.08), whereas a BMI increase of ≥1 kg/m2 decreased the incidence of NTM-PD (adjusted 
HR 0.77). BMI was inversely related to NTM-PD and weight loss increased the risk of NTM-PD.

Comment: Relatively little is known as to why some people develop infection with NTM-PD, but the 
consequences are devastating, and the treatment options confined to very long term and often unsuccessful 
course of multiple antimicrobials. As a rare disease, to better understand the disease process in NTM, 
registries will be needed. While weight loss is a potential consequence of NTM infection this very large 
cohort study demonstrates a clear association with developing the disease in the first place and also raise 
the possibility that being underweight may carry adverse prognostic implications. This should lead to more 
work to try and define the mechanisms that may be involved in the disease process.

Reference: Eur Respir J 2021;57:2000454
Abstract

SARS-CoV-2 outcomes in patients with severe asthma on biologics
Authors: Eger K et al.

Summary: This Dutch study assessed the incidence and disease course of COVID-19 in patients with severe 
asthma on biologic therapy compared with the general population. COVID-19 cases from the Dutch Severe 
Asthma Registry RAPSODI were identified and patient characteristics, including co-morbidities, COVID-19 
disease progression and asthma exacerbations were compared with the general population. 634 severe asthma 
patients received biologic therapy with 9 (1.4%) diagnosed with COVID-19. Seven patients (1.1%) required 
hospitalisation for oxygen therapy with 5 of these needing ICU care and intubation all with ≥1 co-morbidity. 
Compared with the general population, odds for COVID-19 related hospitalisation and intubations were 14 and 
41 times higher, respectively. Patients with severe asthma treated with biologics had a more severe course of 
COVID-19 compared with the general population which may be due to co-morbidities, asthma severity or the 
use of biologics.

Comment: An important question many of us have as respiratory physicians are our patients with severe 
asthma on biologics more at risk for COVID-19? In the pandemic we have advised them to isolate and that 
they are likely to be more vulnerable. This study summarises the experience of a cohort with severe asthma. 
Here 9 individuals developed COVID-19, 7 required admission, 5 to ICU for mechanical ventilation and 1 died. 
While this study does not clearly establish a population risk, it highlights that as a group with co-morbidities, 
people with severe asthma on biologics are likely to be at risk of poor outcomes with COVID-19.

Reference: Respir Med 2020;177:106287
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