Use Of ‘Low-dose’ Theophylline To Reduce Exacerbations Of COPD: A Pragmatic Multicentre
Randomised Placebo Controlled Trial.

David Price
Seonaidh Cotton?
Shona Fielding®
Nicola McMeekin*
Peter Barnes®
Andrew Briggs*
Graham Burns®
Rekha Chaudhuri’
Henry Chrystyn®
Lisa Davies®
Anthony De Soyza®
Simon Gompertz!!
John Haughney!
Amanda Lee3

Alyn Morice®?

John Norrie?

Anita Sullivan!
Andrew Wilson'3
Graham Devereux

1. University of Aberdeen, Academic Primary Care, Aberdeen. AB25 2ZD. UK.

2. University of Aberdeen, Centre for Healthcare Randomised Trials (CHaRT), Aberdeen. AB25 2ZD.
UK.

3. University of Aberdeen, Medical Statistics Team, Division of Applied Health Sciences, Aberdeen.
AB25 2ZD. UK.

4. University of Glasgow, Institute of Health & Wellbeing, 1 Lilybank Gardens, Glasgow. G12 8RZ. UK.
5. Imperial College, National Heart & Lung Institute, Dovehouse St, London. SW3 6LY. UK.

6. Department of Respiratory Medicine, Royal Victoria Infirmary, Newcastle. NE1 4LP

7. University of Glasgow, Gartnavel General Hospital, Glasgow. G12 OYN. UK.

8. Inhalation Consultancy Ltd, Tarn House, 77 High Street, Yeadon, Leeds, LS19 7SP

9. Aintree Chest Centre, University Hospital Aintree, Liverpool, L9 7AL. UK.

10. University of Newcastle, Medical School, Newcastle Upon Tyne. NE2 4HH. UK.

11. Queen Elizabeth Hospital Birmingham, Birmingham. B15 2WB. UK.

12. Cardiovascular and Respiratory Studies, Castle Hill Hospital, Hull. HU16 5JQ. UK.

13. Department of Medicine, Norwich Medical School, University of East Anglia, Norwich. NR4 7TJ.
UK.

14. University of Aberdeen, Respiratory Medicine, Aberdeen Royal Infirmary, Aberdeen. AB25 2ZN.
UK.

*corresponding author:

Academic Primary Care,

Division of Applied Health Sciences,
University of Aberdeen,

Polwarth Building,

Foresterhill,

Aberdeen,



UK
AB25 2ZD;

Email: dprice@opri.sg
Tel: +65 6802 9724;

Class 09 COPD

Discipline adult

Sub class Clinical studies

Reviewing assembly: assembly on clinical problems (CP)

Text (n=399/400)

In recent years, interest has arisen in the concept of low-dose theophylline in the management of
COPD. Laboratory investigations demonstrate that at low plasma concentrations (1-5mg/l)
theophylline markedly increases the anti-inflammatory effects of corticosteroids. The Global Initiative
for Chronic Obstructive Lung Disease highlights that the clinical relevance of low-dose theophylline is
not established, with clinical evidence being limited and contradictory. The theophylline with inhaled
corticosteroid (TWICS) study was a multi-centre pragmatic double-blind randomised placebo-
controlled trial investigating the effectiveness of adding low-dose theophylline to a drug regimen
containing inhaled corticosteroid (ICS) in people with COPD at high risk of exacerbation.

Method: People with COPD (FEV:1/FVC<0.7) on a drug regimen including ICS with a history of >2
exacerbations treated with antibiotics and/or oral corticosteroids in the previous year were recruited
in 121 UK primary and secondary care sites. Participants were randomised (1:1) to receive low-dose
theophylline or placebo for a year. Theophylline dose (200mg once/twice a day) was determined by
ideal body weight and smoking status. Primary outcome was the number of participant reported
exacerbations in the one year treatment period treated with antibiotics and/or oral corticosteroids.
Participants were assessed 6 and 12 months after randomisation. The study was powered to detect a
15% reduction in exacerbations and aimed to recruit 1424 participants.

Results: 1578 people were randomised: 791 theophylline, 787 placebo. There were 11 post-
randomisation exclusions, 1567 participants commenced study medication: 788 theophylline, 779
placebo. Participants in the trial arms were well balanced; mean (SD) age 68.4 (8.4) years, 54% were
male, 31.7% currently smoked, 80% were using inhaled corticosteroids/long-acting-beta,-
agonists/long-acting-muscarinic agents, mean (SD) FEV; 51.7% (20.0) predicted.

A greater than expected number of participants (26%) ceased study medication, this was balanced
between theophylline (n=206) and placebo (n=199) arms and mitigated by over-recruitment (n=154)
and high rate of follow up.

Primary outcome data were available for 98% of participants: 772 theophylline, 764 placebo, there
were 1489 person years of follow up data. There were 3430 moderate-severe exacerbations: 1727



theophylline, 1703 placebo. The mean (SD) number of exacerbations in participants allocated to
theophylline was 2.24 (1.99) and for participants allocated to placebo 2.23 (1.97), adjusted incident
rate ratio (95% Cl) 0.99 (0.91, 1.08).

Conclusion: For people with COPD at high risk of exacerbation, the addition of low-dose oral

theophylline to a drug regimen that includes an inhaled corticosteroid, confers no overall clinical
benefit.

Funding: National Institute for Health Research Health Technology Assessment.



