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Non-adherence to corticosteroid treatment
Non-adherence to medication in asthma common, yet poorly detected by physicians, and is
associated with poor asthma outcomes and increased healthcare costs (1,2,3). To maximise benefits
to patients and provide cost-effective treatment strategies, it is essential to develop objective
biomarker strategies to confirm whether patients are adhering to their inhaled corticosteroids or
whether they have corticosteroid-unresponsive inflammation.

Our Consortium has demonstrated that the fall in fractional exhaled nitric oxide (FeNO) from
baseline after a directly observed inhaled corticosteroid (ICS) challenge (daily for 7 days)
distinguishes asthmatic patients with steroid-insensitive T2-High asthma, (where FeNO levels remain
high despite ICS treatment), from those who are non-adherent with ICS, in whom a marked fall in
FeNO (>40% from baseline) occurs with directly observed treatment (4). We have has thus defined a
functional biomarker test ("FeNO suppression test") of ICS exposure in patients with asthma with an
initial FeNO >45ppb. The RASP-UK programme will combine the use remote monitoring technology
(Aerocrine NIOX MINO Data Management Program) plus Smart inhaler technology (Vitalograph INCA
device, see reference 5) to monitor concurrent FeNO and ICS use.

Non-responsiveness to corticosteroids
We have previously examined the predictive value of using FeNO, blood eosinophils and periostin as
a composite biomarker to predict exacerbation risk in the placebo arms of clinical trials conducted
with lebrikizumab and with omalizumab in patients taking at least 500 g fluticasone propionate and
a second controller (6,7,8). This analysis has demonstrated that:

- individually, all of these biomarkers are correlated with exacerbation risk, but including the
three biomarkers in a “composite” scoring system further differentiated subjects on the
basis of exacerbation rate (figure E1);

- the composite score is calculated from the individual biomarkers as the average of all three
biomarker scores, rounded to the nearest integer, to give the "composite score" [score of 0,
1 or 2 – Table E1]. A higher score predicts a significantly greater exacerbation risk, with a
score of 2 associated with a 2-fold higher risk of exacerbation compared with the minimum
score of 0;

- the composite score is independent of asthma symptoms (as assessed by asthma control
questionnaire [ACQ, figure E2] and lung function (FEV1, Figure E3) which current asthma
guidelines advocate for treatment adjustment;

- the composite scoring system allows identification of a ‘low-risk’ patients with a low
exacerbation rate where we believe we can safely reduce corticosteroid dose in this group

Using this straightforward biomarker score to adjust corticosteroids, RASP-UK will conduct a
randomised, pragmatic, multi-centre, parallel group trial in patients with severe asthma (persistent
symptoms despite treatment with at least 1000 ug fluticasone propionate) and initial FeNO <45 ppb
[as discussed previosuly, patients with FeNO >45 ppb have a high risk of exacerbation (9), so these
patients are NOT candidates for corticosteroid reduction]. RASP-UK will compare a composite
biomarker based strategy to adjust corticosteroid treatment compared with standard care and the
primary outcome will be the proportion of patients with any reduction in ICS or oral CS dose from
baseline to Week 48.

The study will also explore the prognostic value of the individual and composite biomarkers in
predicting severe exacerbations and examine additional novel blood biomarkers for eosinophilic
inflammation identified by the UBIOPRED programme [http://www.europeanlung.org/en/projectsand-research/projects/u-biopred/home]. It will also focus on the inflammatory and microbiomic
profiles in patients during exacerbations to confirm biomarker-stratified patients are noneosinophilic during these events.
RASP-UK will explore potential collaborative engagement with new partners over the duration of the
programme. This will be by agreement of the Executive Management Team and the Medical
Research Council. For clinical sites, this would require that additional resource be provided from an
external funding source.
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Legends to Figures Online Supplement
Figure E1 - A higher composite biomarker score further differentiated subjects on the basis of
exacerbation rate (mean, 95% CI), with a composite biomarker score of 2 having a 2-fold higher risk
of exacerbation compared to the composite score of 0.

Figure E2 and E3 – The composite biomarker has no relationship with symptoms [figure E2 - Asthma
Control Questionnaire, ACQ5] or lung function [ figure E3 - FEV1% predicted] which are usually used
to up-titrate corticosteroids

Table E1. The composite biomarker score is calculated from the individual biomarker scores and is
the AVERAGE of all 3 scores rounded to the nearest integer to give the "composite score" [score of
0, 1 or 2]

Biomarker Score

0

1

2

FeNO (ppb)

<15

15 - <30

≥30

Blood eosinophil count (N/L)

< 150

150 - <300

≥300

Periostin (ng/ml)

<45

45 - <55

≥55
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