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patients with COPD https://bit.ly/2LEE0w6
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Many readers of this journal and many of our patients will partake of a daily dose of
1,3,7-trimethylxanthine, perhaps in the form of drip coffee, espresso, Yerba mate, or Oolong tea. Several
decades ago, medical providers would have commonly followed their morning caffeinated beverage by
prescribing oral 1,3-dimethylxanthine, also known as theophylline, to many of their patients with COPD.
With subsequent development of more effective and less toxic inhaler-based treatments for COPD,
theophylline use has dramatically decreased in high-income countries, but not in low-to-middle income
countries (LMICs). Nevertheless, interest in theophyllines persisted, particularly in patients with COPD,
for whom experimental data suggested potential anti-inflammatory and steroid-potentiating effects in low
doses [1]. Worldwide, theophylline is still one of the most widely used COPD medications in clinical
practice. In a sample of 210 COPD patients in Taiwan, for example, investigators showed that
methylxanthines were more commonly prescribed than long-acting β-agonists [2].

Much of the enthusiasm for theophylline in COPD was quelled in 2018, following publication of the
TWICS (Theophylline With Inhaled CorticoSteroids) trial results [3]. TWICS enrolled 1578 adults in the
UK with COPD, treated with inhaled corticosteroids, with two or more exacerbations in the prior year.
Study participants were then randomly assigned to either low-dose theophylline (200 mg once or twice
daily, based on weight and smoking status) or matching placebo. Theophylline did not demonstrate any
serious adverse event concerns but did not reduce the number of exacerbations over a 1-year period.

Beyond its important null primary outcome results, TWICS was also remarkable for the investigators’
specific efforts to recruit more than 50% of study participants from primary care clinics, rather than
relying exclusively on patients from respiratory specialty and referral clinics. TWICS was also designed as a
low-burden, pragmatic trial with simple inclusion/exclusion criteria and a protocol that required only three
post-randomisation visits with study participants: a 2-week phone call, and face-to-face encounters at
months 6 and 12. These practical design considerations resulted in a trial that surpassed its original target
sample size (planned n=1424; actual n=1578) in 938 days and completed its 12-month follow-up 1 year
later, with 98% of participants providing primary outcomes data.

In this issue of the European Respiratory Journal, JENKINS et al. [4] present the results of another
remarkable COPD theophylline trial that, like TWICS, provides important scientific results and
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demonstrates important principles of study design that will be important for implementation of globally
representative COPD therapeutic trials in the future.

The Theophylline And Steroids in COPD Study (TASCS) was conducted between 2014 and 2018, prior to
the publication of TWICS, in 37 sites in China. 1670 adults with COPD (forced expiratory volume in 1 s
<70% of predicted normal) were randomised 1:1:1 in a double-blind, double-dummy design to either
low-dose oral theophylline (100 mg twice daily) plus prednisone (5 mg daily), theophylline plus placebo,
or placebo plus placebo. Slower than expected enrolment resulted in statistical power of 80% rather than
the originally intended 90%; 26% of the participants withdrew from the study, but all were included in the
intention-to-treat analysis. Similar to TWICS, the TASCS results showed that low-dose theophylline, with
or without oral prednisone, had no effect on the risk of exacerbations over 48 weeks. In both TASCS and
TWICS, low-dose theophylline also demonstrated no effect on patient-centred outcomes, such as dyspnoea
or respiratory health status.

One notable feature of TASCS is that the study was conducted exclusively in China. The burden of COPD
is rapidly increasing in Asia and the highest mortality is in China [5]. Although China has the
second-highest gross domestic product in the world, the World Bank considers it a middle-income
country based on per capita income [6]. COPD is estimated to afflict approximately 100 million persons
(out of a population of 1.4 billion) in China [7]. Estimates for other major LMICs suggest a COPD
prevalence of 26.3 million in Africa [8] and 55.3 million in India [9]. Compared to the countries from
which the majority of COPD trials have enrolled patients (e.g. in Australia, Europe and North America),
the disease burden of COPD, as measured by disability-adjusted life years, is highest in countries that have
not been well represented in COPD trials, such as those in Asia and Africa.(figure 1) Therefore, there is a
clear need for greater inclusion of patients from LMICs and incorporation of social and economic issues
unique to these regions in future therapeutic trials in COPD.

One important consideration in contemporary COPD therapeutics is that most patients in LMICs do not
have easy access to, or cannot afford to use, expensive inhalers as recommended by international
guidelines (e.g. long-acting inhaled bronchodilators) [10]. As such, low-cost, easy-to-use solutions are
needed for patients in economically disadvantaged areas of the world and/or rural regions, such as the
many rural patients who were enrolled in TASCS. There is a pressing need for simple therapeutic trials
that can evaluate inexpensive, yet potentially beneficial, treatments for patients with COPD. As an example,
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FIGURE 1 Age-standardised disability-adjusted life-year (DALY) rate per 100000 people due to COPD, by country, 2015. ATG: Antigua and Barbuda;
FSM: Federated States of Micronesia; LCA: Saint Lucia; TLS: Timor-Leste; TTO: Trinidad and Tobago; VCT: Saint Vincent and the Grenadines;
Isl: islands. Reproduced from [15], with permission.
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prior trials in China have suggested the potential benefit of low-cost mucolytics [11, 12], which may be
reasonable treatment options when access to more expensive inhalers is not feasible. These trials are
important for another reason: to debunk and discourage the use of ineffective therapies that are still being
used widely. To this end, TASCS and TWICS have been invaluable in dispelling the long-held fallacy that
low-dose theophyllines are “effective” in COPD. Unequivocally, these trials prove that low-dose
theophyllines do not reduce the risk of acute exacerbations of COPD.

Although these theophylline trial results were disappointing, we commend the study leadership of TASCS
and TWICS for demonstrating several important concepts for the COPD community of investigators.
First, the TWICS trial had an enrolment pace and follow-up rate that would be the envy of most study
teams. These impressive accomplishments were likely due to the trial’s simple design and low-burden
follow-up that serve as a model for producing rapid, high-quality, high-impact trial results. Second, the
TASCS trial demonstrates the feasibility and value of conducting COPD trials in populations and settings
not commonly represented in the current COPD literature. Similar trials in the future would provide far
more generalisable results of direct relevance to the globally diverse population of persons suffering from
the consequences of COPD.

Anecdotally, patients with COPD commonly report that a morning cup of coffee can improve their
breathing [13] and some observational data report better self-reported respiratory health status in coffee
drinkers [14]. However, based on TASCS and TWICS, we strongly recommend against the use of daily
low-dose theophyllines for patients with COPD.
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