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Real life data:
broadening clinical evidence
Every day clinicians rely on the results of clinical trials for prescribing and interventions,
yet how are these trials conducted and what do they mean in terms of the elderly patients
who regularly present in their surgeries? Dr Terence O’Neill considers the advantages and
limitations of randomised trials, and the role of observational studies in determining the
effectiveness and safety of medical interventions.

DR TERENCE O’NEILL is a senior lecturer and honorary
consultant rheumatologist at Hope Hospital in Salford

T

he randomised clinical trial, an intervention
study in which subjects are assigned
treatment by random allocation, is regarded
as the standard method for evaluating the
effectiveness and safety of medical interventions.
Results from randomised trials provide clinicians
with evidence to guide clinical practice; however,
data from trials are not always available and the
strict inclusion/ exclusion criteria often used raises
questions about how the results can be generally
applied to patients — especially the elderly, for
whom few trials are focused — seen in day-to-day
clinical practice. In the absence of published
randomised controlled trials, data from noninterventional (observational studies) may be
available and help inform clinical practice.

Randomised controlled
clinical trials
The ﬁrst trial with a properly randomised control
group was for streptomycin in the treatment of
pulmonary tuberculosis1. Since then the randomised
clinical trial has evolved into the standard
methodological approach in the evaluation of new
treatments. Randomisation ensures differences
between those assigned the treatment under
investigation and those not, are distributed
independently of the treatment and thus any
observed differences in outcome are likely to be
related to it. The use of blinding or masked
assessment, so that neither the researchers nor the

patient is aware of who is taking the treatment, helps
reduce bias. Because patient-related factors may
potentially inﬂuence treatment response (eg, age,
gender, racial group and the presence of comorbidity) inclusion and exclusion criteria are widely
used to restrict participation. Typically trials will also
use strict protocols, both to supervise and monitor
patients. The effect of these measures is to maximise
participation, and minimise or avoid selection and
other types of bias. The consequence, though, may be
to limit generalisation of the results to potential
recipients seen in daily clinical practice.
Dowd 2 studied 120 consecutive female patients
seeking healthcare at a tertiary referral centre with
a reduced bone mineral density (t-score <-2.0) and/
or with one or more low trauma fractures, to see
whether they would have been eligible for
participation in one of four large multicentre
randomised controlled clinical trials of osteoporosis
therapies. Based on the predeﬁ ned inclusion and
exclusion criteria, between four and 25 would have
been eligible for entry into the various studies.
Thus, even the most liberal trial, with respect to
inclusion criteria, would only have included 21 per
cent of patients. The main reasons for ineligibility
were age, co-morbid conditions, prior treatment
with bone active therapy and current medications.
The small proportion of eligible patients raises
questions about the applicability of the results
from such trials to the majority of ordinary (noneligible) patients.
march 2007 / midlife and beyond / geriatric medicine

44 Clinical studies
Randomised controlled trials also provide
information about adverse effects of medical
interventions. However, because they tend to be
relatively small in size and duration of follow-up,
serious side effects which may take time to develop
or are rare may not be detected. Patients in trials
tend to be healthier, in part because of exclusion
criteria used, making them less likely to experience
side effects. Also, adverse effects which occur,
particularly in those with pre-existing co-morbidity,
may not be seen in trials with the co-morbidity as
an exclusion criteria.

Observational data:
broadening the evidence
In the absence of trial data, evidence about
effectiveness and safety of medical therapies may
be available from non-interventional
(observational) studies. Methodologically the most
powerful design is the prospective cohort study. In
this type of study individuals who did or did not
receive an intervention are followed over time and
outcomes assessed. Examples of cohorts include
large scale research studies (eg, the Norfolk
Arthritis Register3) and those in which data has
been collected as part of routine care (eg, the UK
General Practice Research Database). The last
decade has seen also developments in the use of
large databases for claims for payment, particularly
in countries where payment is provided by
insurance. Such cohorts provide opportunities to
study clinical outcomes. Because interventions are
typically administered as part of routine clinical
practice, the data usually provides a more realistic
representation of the impact of treatment in
everyday clinical setting. They also have the
potential to establish utility in subgroups of patients
— for example, deﬁ ned on the basis of age or ethnic
group — and also may provide data concerning the
effectiveness of different drug therapies. A case in
point are observational studies that have compared
antihypertensives and statins for reducing
myocardial infarction and the effectiveness of
different bisphosphonates in reducing fracture
risk4,5,6. Because of their size many of these
databases provide opportunities to look at safety.
There are, however, limitations which need to be
considered in interpretation of the results.

Effectiveness
In a prospective cohort study, allocation of the
treatment or intervention is made because of clinical
considerations. If the decision to intervene is
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inﬂuenced by factors that are independently related
to the outcome (eg, age, duration or severity of the
disease), it is possible any observed treatment effect
may be due to these factors. There are a number of
statistical approaches that can be used to try to
adjust for such confounding. Such techniques may
attenuate any bias and provide more accurate
estimates of a treatment effect. The techniques,
however, can only allow for factors that are
measured and limited by the available data about
them. Further, they can not allow for unmeasured
(or unknown) confounding characteristics.
Additional limitations to be considered include
errors in coding of the disease and non-compliance
with the treatment7. In interpreting data from such
studies, clinicians should attempt to determine
whether any improvement in patient outcome
following treatment is such that it can not be
explained by these limitations.

Safety
Rare or uncommon side effects may only become
apparent after an intervention has been licensed and
in use in clinical practice. National
pharmacovigilance systems may capture potential
side effects of treatments, though spontaneous
notiﬁcation by prescribers (or patients) may be
linked with signiﬁcant under-reporting —
particularly if the event occurs after the treatment
has ended. More systematic surveillance systems
include patient registers, such as the British Society
of Rheumatology biologics register where
individuals undergoing treatment with biological
therapy are registered and monitored for the
occurrence of side effects — including infection and
cancer8. Data may also be available from large
administrative databases or databases of patients
monitored for routine care. As discussed earlier, if
factors inﬂuencing allocation of the therapy
(including physician or patient preference) are also
linked with the adverse outcome this may potentially
bias the result. One of the reasons why observational
data suggested women taking hormone replacement
therapy were at reduced risk of coronary heart
disease is thought to be that women who received the
therapy were healthier and therefore at lower risk of
the disease: no protective effect was observed in
subsequent randomised controlled trials.

Results from randomised clinical
trials and observational data
McKee9 undertook a systematic review comparing
results of randomised and non-randomised studies
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where a single intervention was evaluated by both
methods. He found treatment effects may differ, but
one method did not give a consistently greater effect
than the other. The results of the non-randomised
studies best approximated to the randomised trials
when both used the same exclusion criteria and
where potential prognostic factors were well
understood, measured and appropriately controlled
for in the non-randomised studies. More recent
reviews provide additional support, though there are
conﬂicting views10,11,12. Observational data can
provide evidence of side effects that may not be
apparent in randomised controlled trials.
Differences between patients seen in day-to-day
practice and study subjects may be the reason for the
apparent discordance, possibly due to the exclusion
criteria used, or that patients in clinical practice were
less informed about how to take the treatment or to
interactions with other medications/comorbidity.
Is there evidence side effects observed in
observational studies are similar to those seen in
randomised controlled trials of the same therapies?
Papanikolaou13 looked at adverse effects of various

medical interventions for which data were available
from systematic reviews of randomised trials and
compared them with the same harms reported in
non-randomised studies of the same interventions.
In most instances the observational studies
estimated smaller risks than the randomised trials.
Thus — if anything — where there is evidence from
a randomised trial for an adverse effect, the
observational studies tended to be more
conservative. The mechanism is likely to be due in
part to the greater surveillance possible in
randomised controlled trials than in observational
research, particularly when using data based on
routine patient care14.

Conclusion
The randomised controlled clinical trial is the
standard method for evaluating the effectiveness
and safety of medical interventions. Data from
large prospective cohorts, including claims and
administrative databases, may provide additional
and complementary evidence about safety and
effectiveness, thus contributing to the clinical
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type of data.
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