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Adolescents and young adults fare worse than children, yet do not have the same access to clinical trial therapy

IN ALMOST HALF A CENTURY OF CLINICAL TRIALS in
children with cancer, survival rates have increased from less
than 20% to over 80%. The national and international
cooperation for such results has been an enormous feat of
organisation. However, older adolescents and young adults,
while having a higher and increasing incidence of cancer,
have not fared so well.1 As shown by Mitchell and colleagues
in this issue of the Journal (page 59), few are recruited into
clinical trials, and improvement in survival has lagged
behind that in younger patients.2 Some cancers that affect
adolescents have a good prognosis (eg, Hodgkin’s disease
and gonadal tumours), and little difference in survival is
seen between patients who are treated in trials and those
who are not. Yet clinical trials are still necessary to find the
least toxic therapy while maintaining excellent survival. On
the other hand, other cancers common in
adolescents, such as acute myeloid leu-
kaemia, acute lymphoblastic leukaemia,
rhabdomyosarcoma, osteogenic sarcoma
and Ewing’s sarcoma, are associated with
considerably lower 5-year disease-free
survival rates in adolescents than in
younger patients.3

With increasing intensity of therapy, the importance of
supportive care and a multidisciplinary approach cannot be
over-emphasised. Outcomes of adolescents with acute
lymphoblastic leukaemia have been reported to be markedly
better with paediatric-based, high-risk (intensive) therapy
performed in large teaching hospitals with appropriate
support and a commitment to multidisciplinary coordinated
care. In Children’s Cancer Group trials between 1989 and
1995, older adolescents had a 6-year event-free survival of
64%, compared with 38% for similar patients on (adult)
Cancer and Leukemia Group B trials.4

In France in 1993 and 1994, 15–20-year-old patients with
acute lymphoblastic leukaemia treated within the paediatric
FRALLE-93 study had a 5-year event-free survival of 67%,
compared with 41% for 15–20-year-olds treated within the
adult LALA-94 study.5

How can the lessons learnt in the large, multi-institutional,
national and international paediatric cooperative groups be
translated into better outcomes for adolescents and young
adults with cancer? The Children’s Oncology Group (United
States, Canada, Australia, New Zealand) and adult coopera-
tive groups sponsored by the National Cancer Institute have
identified four initiatives to improve the accrual of adoles-
cents and young adults with cancer into clinical trials:2

■ Improving access to care through understanding
barriers to participation. These barriers remain largely
unstudied, but might include the time, cost and effort of
being involved in a clinical trial, which may deter both
physician and patient. Oncologists in private practice may
retain these patients rather than referring them to a tertiary-
care facility or cooperative group member institution. Also,
clinicians and patients may not be aware of opportunities for

clinical trials, the age policies of hospitals may prevent
access to clinical trials for eligible patients, eligibility criteria
may exclude some adolescent and adult patients, or there
may be no available clinical trial for a patient.

■ Developing a cancer resource network to provide
information about clinical trials to patients, families,
healthcare professionals and the public.

■ Enhancing adherence to protocol therapy among
adolescents. Although compliance was not found to be
poor in the study by Mitchell et al,1 adolescent and young
adult patients are often perceived as having difficulty in
complying with treatment while keeping up their normal
lives. Ancillary medical, psychological and educational sup-
port should be directed towards their specific needs.6

■ Increasing adolescent and adult
participation in sarcoma trials spe-
cifically designed for patients in this
age group. Just as paediatric oncologists
have little experience with epithelial
tumours, some adult oncologists have

limited experience managing rare sarcomas.7

Cooperation between paediatric and adult groups is
essential to encourage entry into clinical trials. For example,
many Children’s Oncology Group trials will admit patients
up to 30 years of age. It is imperative that alliances are
formed to enable haematologists and oncologists who treat
adults to enrol their younger patients in these trials.
Although institutions that are members of the Children’s
Oncology Group undergo rigorous performance monitoring
to maintain high quality of care and data, this should not be
a hindrance to such associations.

Managing cancer patients in clinical trials requires signifi-
cant financial support for administration and data manage-
ment, but the benefit in improved survival will prove to be
highly cost effective. Current funding models for research in
Australia may not be suitable for the funding of clinical
research such as cancer trials. National Health and Medical
Research Council funding is tied strongly to researchers’
previously published research. Clinical research as part of a
large cooperative group will not lead to numerous publica-
tions for individual clinicians. Nevertheless, commitment to
such trials must be acknowledged by funding groups so that
appropriate financial support to treat patients in trials is
forthcoming. Only in this way will Australians of all ages
with cancer have the benefit of the best evidence-based
treatment within randomised controlled clinical trials in
centres of excellence.
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Attention to known contraindications and intercurrent illness can avoid life-threatening acidosis

METFORMIN, A BIGUANIDE DERIVATIVE, has been used in
the treatment of type 2 diabetes for nearly 50 years. It acts as
an insulin-sensitising agent, lowering fasting plasma insulin
concentrations by inducing greater peripheral uptake of
glucose, as well as decreasing hepatic glucose output.

In 1998, the United Kingdom Prospective Diabetes Study
reported that, in overweight patients with type 2 diabetes,
treatment with metformin compared with diet alone
resulted in statistically significant absolute risk reductions
(ARRs) in all-cause mortality (ARR, 7%), diabetes-related
deaths (ARR, 5%), any diabetes-related endpoint (ARR,
10%), and macrovascular disease (myocardial infarction,
sudden death, angina, stroke, peripheral vascular disease).1

This was achieved without hypoglycaemia or weight gain. As
a result, metformin is now regarded as the oral hypoglycae-
mic agent of choice in the treatment of overweight people
with type 2 diabetes.

More recently, the use of metformin has broadened, with
evidence for its benefit in other insulin-resistant states. In
polycystic ovary syndrome, metformin decreases insulin
resistance, restores ovulatory menses, facilitates conception,
and reduces the rate of first-trimester spontaneous abor-
tion.2 Metformin also delays progression to type 2 diabetes
in people with impaired glucose tolerance.3 It is currently
being evaluated in the treatment of gestational diabetes
mellitus, and has shown promising results in selected indi-
viduals with type 1 diabetes.4

But this increase in the use of metformin is not without
risk. The manufacturer’s product information on metformin
reminds prescribers that life-threatening lactic acidosis can
occur, caused by accumulation of metformin, and that risk
factors for this include renal impairment, old age and doses
over 2 g per day. The estimated prevalence of life-threaten-
ing lactic acidosis is one to five cases per 100 000,5 with
mortality in reported cases up to 50%.6 Traditionally, this
complication has been thought of as secondary to an
accumulation of the drug. Metformin is excreted unchanged
in the urine, with the half-life prolonged and renal clearance
decreased in proportion to any decrease in creatinine clear-
ance.6 This may occur chronically in chronic renal impair-
ment, or acutely with dehydration, shock, and intravascular
administration of iodinated contrast agents, all of which
have the potential to alter renal function. Tissue hypoxia
also has a significant role, and acute or chronic conditions

that may predispose to this condition, such as sepsis, acute
myocardial infarction, pulmonary embolism, cardiac failure
and chronic liver disease, may act as triggers.

Between 1985 and 2001, 48 cases of lactic acidosis with
metformin were reported to the Australian Adverse Drug
Reactions Advisory Committee (ADRAC). In 15 of these
cases, the complication was fatal. In 35 of the 48 cases,
known risk factors were identified. Over the past 4 years, the
average number of cases reported to ADRAC has been six
per annum. In Australia in 2002–2003, about 200 000
patients were prescribed metformin, giving a reported fre-
quency of lactic acidosis of one in 30 000. However the
actual rate of occurrence is likely to be higher, given that
under-reporting is an inherent problem with voluntary
pharmacovigilance programs.

At the Princess Alexandra Hospital in Brisbane, since
January 2000, we have identified 13 patients with lactic
acidosis thought to be related to use of metformin. Of these
13 patients, two died, while three require ongoing dialysis
for renal failure; another was left with severe neurological
disability requiring nursing-home care. The average age of
the affected patients was 67 years (range, 47–79 years), and
the baseline serum creatinine concentration (known in 10
patients) ranged from 0.12 mmol/L to 0.48 mmol/L, with a
mean of 0.21 mmol/L (reference range, 0.05–0.11 mmol/L
in women, and 0.06–0.12 mmol/L in men). Seven of the 13
patients were taking a metformin dose of 3 g per day, three
were taking 2 g, while the remaining patients were taking
between 500 mg and 1.7 g.

How well do we currently comply with recommendations
on prescribing metformin? A study at the University of
Pittsburgh Medical Center in the United States reported on
263 hospital admissions involving 204 patients who were
taking metformin. Patients had at least one absolute con-
traindication to metformin in 27% (71) of admissions. In
41% (29) of these, treatment with metformin continued
despite the contraindication.7 A Scottish study of 1847
patients taking metformin found that 24.5% (452) had a
contraindication.8

It follows that metformin must be prescribed appropri-
ately to avoid potential adverse effects, while offering
patients the best treatment possible.

In well, ambulatory patients, renal function should be
monitored regularly. A cut-off serum creatinine concentra-
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