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WINNING ABSTRACT: We conducted a randomised, placebo-controlled trial to examine whether creatine supplementation
augments the benefits of pulmonary rehabilitation (PR), containing aerobic exercise and resistance training (RT).

80 subjects with COPD (GOLD stages I–IV) [mean (SD) age 68 (7.8) yrs, FEV1 44.1 (20.3) % predicted] completed 21 sessions
of PR, with enhanced RT, following baseline measurements and randomisation to take creatine (Cr) or placebo (Pl) supplement.
A subgroup had muscle biopsies.

Groups were well matched at baseline except for gender (M:F Cr 19:19, Pl 31:11, Chi2 p50.03). Mean change in functional
performance & muscle strength after PR are shown. Health status (CRQ-SR) improved significantly after PR but did not differ
between groups. Muscle biopsies showed evidence of creatine uptake.

This adequately powered study showed significant improvements in all outcomes following PR. Creatine supplementation did
not enhance these benefits.
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THE BACKGROUND TO OUR RESEARCH
Chronic obstructive pulmonary disease (COPD) is the most
common cause of disability due to lung disease. Patients are
disabled by their inability to carry out many activities of daily
living because of reduced exercise tolerance. This leads to
social isolation, depression, and dependence and an increased
burden on carers. General population ageing means that
chronic disability due to COPD is expected to increase
worldwide in the next three decades [1]. Improving physical
performance in elderly patients is therefore an important
therapeutic goal.

Exercise limitation does not correlate well with airway
function and many patients will complain of leg fatigue, as
well as breathlessness, as a prominent symptom that limits

exercise [2–4]. Loss of muscle strength accompanies ageing and
peripheral skeletal muscle dysfunction may be one of the
primary determinants of disability in chronic lung disease [5].
Skeletal muscle strength and bulk are often reduced and there
is evidence to suggest an impairment of oxidative metabolism
[6]. Given that deconditioning is one of the principal causes of
muscle dysfunction, exercise training is a logical step to
improve physical performance. The role of exercise training in
pulmonary rehabilitation is well established and is known to
improve exercise capacity and health status in patients with
chronic lung disease [7, 8]. These improvements are partly due
to metabolic adaptations in the peripheral muscles. Other
benefits include a reduction in usage of health services and a
decrease in the number of days spent in hospital following an
acute admission [9]. The cost-effectiveness of introducing
pulmonary rehabilitation to standard therapy has been
demonstrated [10].

Nutritional supplements have been widely used in an attempt
to increase muscle mass and enhance performance. More
recently, there has been growing interest in creatine supple-
mentation in various patient groups. Creatine is a naturally
occurring substance and supplementation is popular amongst
athletes to augment their training and performance [11]. It is
thought that creatine, in its phosphorylated form, enhances
performance by increasing the phosphagen pool available for
rapid resynthesis of adenosine triphosphate from adenosine
diphosphate during periods of high ATP turnover. It may also
have a stimulatory effect on phosphocreatine (PCr) resynthesis
[12]. Creatine can increase muscle bulk and enhance high
intensity exercise training in healthy subjects. Uptake is
increased by exercise and supplementaion is likely to be most
beneficial when combined with training. There is evidence
from muscle biopsy studies that PCr levels are lower in
patients with COPD than in healthy subjects [13]. This may
represent a potential therapeutic target to improve exercise
performance.
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Our hypothesis was that creatine supplementation in associa-
tion with exercise training would augment the benefits of
pulmonary rehabilitation. A number of studies have pre-
viously investigated the effects of creatine supplementation
and there are possible benefits in neuromuscular disease, heart
failure, cystic fibrosis and the healthy elderly. Recent meta-
analyses suggest that creatine does enhance performance
during resistance training programmes [14, 15]. Only one
study on the effects of creatine supplementation in patients
with COPD during pulmonary rehabilitation has been pub-
lished, concluding that creatine increases fat-free mass,
peripheral muscle strength and endurance and health status,
but not exercise capacity [16]. This study [16] involved only a
small sample of patients and a larger, randomised controlled
trial is needed in order to apply the results to the general
COPD population.

MY JOB AND THE UNIT IN WHICH I WORK
The Dept of Respiratory Medicine at Glenfield Hospital is part
of the University Hospitals of Leicester NHS Trust, Leicester,
UK. Our rehabilitation programme is one of the largest and
was also one of the first to be established in the UK. Pulmonary
rehabilitation is well established for patients with COPD, but
we also include patients with other disabling respiratory
illnesses.

I work within a large multidisciplinary team led by Dr Mike
Morgan and Prof. Sally Singh. There is a strong background of
research in our department involving physiotherapists, occu-
pational therapists, nurses and doctors. The incremental and
endurance shuttle walk tests and a self-administered form of
the Chronic Respiratory Disease Questionnaire were devel-
oped through projects at Glenfield Hospital [17–19]. We are
able to recruit large numbers of subjects into clinical trials due
to the size of our rehabilitation programme. We have now
developed a strong collaboration with Prof. Paul Greenhaff in
Nottingham, UK, who is involved in our current research
programme on muscle metabolism in COPD. With his help we
have developed a safe technique to obtain peripheral muscle
samples at rest and immediately after exercise in COPD
patients. Using this technique we have shown that resting PCr
levels in muscle correlates with the incremental shuttle
walking distance, suggesting a role for PCr in determining

maximal walking performance [20]. We have also shown that
exercise induces a significant decline in ATP concentrations in
muscle that is abolished after exercise training [21].

MY WINNING POSTER AS PART OF MY RESEARCH
I have recently completed an MD project entitled
‘‘Enhancement of cellular adaptation to physical training in
chronic obstructive pulmonary disease. A randomised placebo
controlled trial of creatine supplementation’’. This study was
supported by a British Lung Foundation Project Grant. Patients
attended a standard 7-week multidisciplinary pulmonary
rehabilitation programme, consisting of three 2-h sessions per
week and comprising educational talks and strength and
endurance training. The programme was enhanced with
individually prescribed, progressive strength training exer-
cises, closely monitored by a research nurse. Patients were
randomised to receive creatine or placebo supplements
administered during the course of pulmonary rehabilitation.

THE IMPACT OF MY WORK ON CLINICAL OR RESEARCH
PRACTICE
Randomised controlled clinical trials such as this are difficult
because large numbers of subjects are required and they need
to be adequately powered to detect clinically important
differences. Our preliminary results, presented in our winning
abstract, suggest that creatine is not helpful in enhancing
functional performance in subjects with COPD. Of course,
there may be other ergogenic aids available that need to be
studied.
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