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Applying the results of clinical trials to

patients in general practice: perceived problems,
strengths, assumptions, and challenges for the
future
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SUMMARY
Randomized controlled trials (RCTs) and systematic
reviews of RCTs now provide the most robust external evi-
dence about the effectiveness of patient care. There are,
however, several assumptions made when applying the
results of RCTs to individual patients. This paper aims to
outline the perceived barriers against the use of RCTs in
practice, while emphasizing the rationale and advantages
underlying the approach. A critical discussion concerning
the assumptions made when applying evidence from RCTs
to individual patients will be presented, with a worked
example derived from a patient with acute sinusitis. Finally,
proposals concerning the effective implementation of evi-
dence derived from RCTs in the context of individual
patient care will be discussed.
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Introduction
THE realization that epidemiology has a direct part to play in

individual patient care has led to the emergence of clinical
epidemiology, now known as evidence-based medicine (EBM).'-
4Randomized controlled trials (RCTs) are now regarded as the
most reliable method by which a treatment can be assessed.5
Systematic reviews of RCTs and their quantitative pooling by
means of meta-analysis have evolved more recently and provide
further evidence concerning the effectiveness of treatments.67
But where does all this progress and information concerning the
value of different treatments leave a general practitioner (GP)
when faced with an individual patient's clinical problem? A
common perception is that extrapolating the results of an RCT to
an individual patient requires 'a great leap of faith'.8 Is this view
justified? By how much and to what extent can the process of
extrapolation be quantified when applied to an individual, and
what assumptions are made when this process is undertaken?

This paper will outline how results of RCTs or meta-analyses
of RCTs can be interpreted in the context of treating an individ-
ual patient. An example of a patient with acute sinusitis illus-
trates how this external evidence can be incorporated into an

individual patient decision (Box 1).

Problems with RCTs in general practice
Asking the right question
Clearly, not all clinical problems can be solved by resorting to an

RCT. By framing a clinical question in an appropriate way, the
relevant methodology suitable for answering that question can be
selected.9 Much confusion concerning the limitations of RCTs,
and indeed EBM, can be avoided by clarifying a clinical question
before commencing a search.3"0 Many problems in general prac-
tice (for example, attitudes and perceptions towards illness and
treatment) can only be answered by qualitative means. Similarly,
in some situations it may be unethical or inappropriate to per-
form an RCT, and quantitative observational research may pro-
vide the most suitable answer."

Finding the evidence
There are many apparent obstacles to seeking out evidence in the
form of RCTs and applying them to patients in general practice.
A common perception is that there is a paucity of evidence on
which to base clinical decisions. This view is no longer sustain-
able. There have been several studies that have sought to identify
and categorize the published output of RCTs in general practice
journals, both in the United Kingdom'2 and in the United
States.'3 From these sources, a register of trials relevant to gener-
al practice has been established.'4 In addition, primary care is a
recognized 'field' of interest within the Cochrane Collaboration
- an acknowledgement that by its nature it is multi-disciplinary,
with evidence being found from a wide range of sources. More
recently, unpublished trials and RCTs published in non-primary
care journals can be readily found in the Cochrane register of
RCTs, part of the Cochrane Library.'5

Setting versus patient characteristics
Another apparent barrier is that much evidence used in general
practice emanates from RCTs that have been performed in differ-
ent settings, making the patients unlike those seen in primary
care. However, as has been observed in many conditions (e.g.
hypertension, left ventricular failure, hypercholesterolaemia,
non-rheumatic atrial fibrillation, and treatment of HIV), it is the
patient's characteristics and not the setting that determines the
risk and consequent benefit of treatment.'6-'8 Discounting a treat-
ment on the grounds that the RCT did not take place in a general
practice setting is misleading. Indeed, when quantitative esti-
mates of co-morbidity in patients usually seen in general practice
are compared with the patients enrolled in RCTs (e.g. in hyper-
tension'9), the benefits of treatment may be even more substan-
tial because healthier individuals tend to be over-represented in
RCTs.

Representativeness ofa trial population
An RCT may not be representative of a population because many
eligible patients are excluded. The published reports of difficulty
in recruitment tend to reinforce this view.2022 However, there
have been many notable successes of well-conducted RCTs
based in general practice.23 The situation is likely to change: the
proportion of eligible individuals eventually randomized in each
RCT will be more transparent with the introduction of the CON-
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SORT guidelines in major medical journals, so individual clini-
cians will be able to judge for themselves the shortcomings of an

RCT in terms of the representativeness of the study population.24
When dealing with individuals, the clinical question becomes
one of 'applying' rather than 'generalizing'. 25 Thus, rather than
generalizing to all patients, the GP needs to consider whether the
patient for whom treatment is being considered is so different
from trial participants that the results of a study might somehow
differ if applied to that person.

Theframing of risk
Understanding and interpreting risk is crucial to rational decision
making.26 Unfortunately, it has been demonstrated that hospital
doctors, GPs, or patients do not appreciate the various indices by
which risk is conveyed in RCTs.27-29 There are a variety of ways
in which the risks and benefits of treatment can be presented, and
these are summarized in Table 1.30,31 Ideally, a single estimate of
risk should be presented with the corresponding 95% confidence
interval, thus conveying the degree of uncertainty around an esti-
mate.32 Whatever index of risk is chosen, pertinent to the process

of rational decision making is an understanding of how risk is
formulated.

Acting on the evidence
When new treatments emerge, it can take some time before clini-
cal practice adopts new evidence.33-35 There is some evidence to
suggest that GPs are slower in adapting to change than are spe-

cialists.36 However, all clinicians face the challenge of maintain-
ing best practice and implementing therapies that have been
shown to be effective.37'38 Further research into the barriers to
change in general practice is needed.

Quantifying treatment benefit and harm
Quantification encourages explicit decision making. All thera-
peutic decisions are concerned with maximizing benefit and min-
imizing harm. 26 By making the process explicit, GPs will be
able to clarify several points to their patients: the outcome of
interest, deferment of disability or increase in quality of life, and
the likelihood of benefit and harm and their associated costs. The
clinical scenario of acute sinusitis is used as an example of how
this explicit process may be used (Box 1).
The advantage of this approach is that the demarcation

between external evidence and clinical judgement is clarified.'0
It may also help GPs to appreciate why many 'experts' who
frequently fail to be explicit in the reasons behind their therapeu-
tic recommendations differ when considering the same thera-
peutic problem.39

Underlying Assumptions
Heterogeneity
Heterogeneity refers to differences between groups. It may be
useful to view heterogeneity in a statistical and clinical con-

text.4041 When the results of RCTs are combined by means of
meta-analysis, a statistical test of heterogeneity is applied to
assess whether the individual treatment estimates for each of the
RCTs differs beyond what could be expected by chance.4' Thus,
the statistical test of heterogeneity should be viewed as a means

of testing whether or not it is valid to combine the results of indi-
vidual RCTs into a summary measure of effect. Clinical hetero-
geneity refers to differences in characteristics of the populations,
interventions, and outcomes of RCTs that are included in a meta-
analysis. Therefore, clinical heterogeneity can be usefully

viewed as a difference in the design of the individual RCTs that
form a meta-analysis; such differences may or may not result in
statistical heterogeneity.40

Consequently, when critically appraising a meta-analysis, a

non-significant test of heterogeneity is no guarantee that impor-
tant differences in the design of individual RCTs are not
present.40 It is often far better to critically examine the possible
explanations for heterogeneity such as differences in patient
characteristics (age, sex, socio-economic status, patients with
established disease or without disease), interventions (timing,
type and dosage of drugs, whether other therapies such as diet
have also been examined), and outcomes (morbidity, mortality,
quality of life) and look upon a systematic review as a 'valu-
able objective descriptive technique' rather than a simple answer

to a complex clinical problem.40 Whatever simple summary sta-
tistics of effect are used, they should always be viewed and
applied in the context of the complexity of the underlying design
of the RCT or meta-analysis in question.

Baseline risk
For any group of individuals enrolled in an RCT, the risk of
developing the outcome of interest necessarily varies among the
population. Thus, the cohort of individuals in every RCT are het-
erogeneous in their baseline risk.42 A frequent assumption is
made that the relative benefit of treatment is proportionate across

different strata of baseline risk, and indeed for most conditions
this assumption holds. For example, the relative benefits of
HMG CoA reductase inhibitor drugs in the treatment of hyper-
cholesterolaemia is approximately 30% when cardiovascular and
total mortality is the outcome of interest.43'44 However, the base-
line risk differs substantially both within studies (absolute risk
reduction in the highest versus lowest quintiles of risk in the 4S
study = 9.8% and 5.8% respectively)44 and between studies
(absolute risk reduction = 2.5% in the WOSCOP study).43'45 The
logical conclusion is that individuals at higher absolute risk yield
fewer individuals who require treatment to prevent a single
event.25

However, the assumption of constant relative benefit across

different strata or subgroups of baseline risk does not necessarily
hold. In some situations, the relative benefit may differ in magni-
tude across subgroups (so-called heterogeneity of effect); in
others, treatment may be harmful or beneficial in different
subgroups of patients (qualitative heterogeneity of effect).4246
For example, the relative benefit of treatment with aspirin com-

pared with placebo in patients who have had a transient
ischaemic attack (TIA) or minor ischaemic stroke has been
shown to diminish as baseline risk increases, making the absolute
benefits of treatment in patients with high baseline risk less than
those individuals with low baseline risk.47 An example of quali-
tative heterogeneity was demonstrated when the results of carotid
surgery in patients who had already suffered a TIA was

compared with placebo. Individuals with the highest baseline
risk benefited from treatment, while those in the lowest baseline
risk group were more likely to be harmed than helped by
surgery.47

Finally, when estimating each individual's likely baseline risk,
it is preferable to rely on independently derived prognostic mod-
els based on large cohorts of patients in which measurement of
each patient's characteristics has taken place.4"4749 Using the
observed proportion of events in the control arm as a measure of
underlying risk in meta-analyses is flawed. This is because out-
come in the control group is related to the treatment effect.
Because the treatment effect is derived in part from the control
group outcome, a relationship occurs. Such a relationship inflates
estimates of treatment benefit in high-risk patients and reduces
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Table 1. Summary of the results of an RCT comparing amoxy-
cillin or penicillin V with placebo in the treatment of acute sinusi-
tis.69

Feel worse, unimproved, Feel restored
or somewhat better or much better Total

Antibiotic 12 71 83
Placebo 19 25 44

Outcome of interest: proportion of individuals not better at day 10.

Control event rate (CER) or baseline risk = 19/44 (43%.)
Experimental event rate (EER) = 12/83 (14%).
Relative risk (RR) = ratio of antibiotic rate to placebo rate (EER/CER)
= 14/43 = 0.33.
Odds ratio (OR) = (12/71)/(19/25) = 0.22.
Relative risk reduction (RRR) = (CER-EER)/CER = 67%.
Absolute risk reduction (ARR) = CER-EER = 29%.
Number of patients who need to be treated (NNT) for 10 days with
an antibiotic to prevent an additional adverse event (feeling
worse, unimproved, or somewhat better)
= 1/ARR = 3.5 (95% Cl = 2 to 8).

Table 2. Quantitative summary of the side effects of treatment in
the antibiotic and placebo groups.69

Feel worse, unimproved Feel restored
or somewhat better or much better Total

Antibiotic 49 37 86a
Placebo 16 28 44

Outcome of interest: side effects of treatment (includes diarrhoea,
nausea/vomiting, rash, vaginal discharge, and unspecified other
side effects). aThree patients in the antibiotic group experienced
side effects early on in the study and did not get any further treat-
ment, hence they are not included in the denominator in Table 1.

Control event rate (CER) or baseline risk = 16/44 (36%).
Experimental event rate (EER) = 49/86 (57%).
Relative risk (RR) = ratio of placebo rate to antibiotic rate (CER/EER)
= 36/57 = 0.63.

Absolute risk increase (ARI) = EER-CER = 21%.
Number of patients who need to be harmed (NNH) after 10 days
when prescribed an antibiotic compared with placebo
= 1/ARI = 5 (95% Cl = 3 to 38).

Table 3. Calculation of the likelihood of being helped or harmed
by treatment (LHH).

Patient 1 Patient 2

Mean clinical severity score reported in RCT69 8.4 8.4
Estimated severity score in each patient
calculated from RCT 13 4

f score (relative severity of illness) 1.55 0.5
Absolute risk reduction (ARR) 0.29 0.29
Absolute risk increase (ARI) of side effects
of treatment 0.21 0.21

f score (relative likelihood of suffering
side effects) 1 1

s score (severity of side effects in relation
to benefits of treatment) 0.5 1

Likely benefit (fx ARR) 0.445 0.145
Likely harm (fx ARI x s) 0.105 0.21
Likely benefit: likely harm (LLH) 4.2 : 1 1: 1.45

the same estimates in low-risk patients.41'48 A shortcoming of
using this approach is that relevant prognostic models are seldom
available for GPs to use in the management of individual
patients.50'51

Subgroup analyses
By identifying the subgroup of patients who, because of their co-

morbid clinical characteristics, are at a higher risk, treatment
may be targeted at these individuals. Subgroup analyses, by their
very nature, usually occur retrospectively. The danger of multi-
ple subgroup comparisons is that a type 1 error rejecting the
null hypothesis of no difference between active treatment and
placebo when in fact this is true is more likely to occur simply
by chance.46 However, prospective trials examining potential
subgroups that may benefit from treatment may not always be
feasible, possible, or ethical.52 A guide to assessing whether
apparent differences in treatment benefit in subgroups are real
has been proposed.46 Before applying results of an RCT or meta-
analysis to an individual patient on the strength of a sub-group
analysis, it is advisable to apply such criteria.46

Tolerability
Rates of discontinuation when taking drugs for chronic disease
(e.g. hypertension and hypercholesterolaemia) have been exam-

ined in cohorts of patients based in the community. These studies
have demonstrated that rates of discontinuation (used as a proxy
measure for tolerability) have been higher than would be expect-
ed from the reported side effects of treatment in patients enrolled
in RCTs.53'54 Many RCTs select patients who are likely to be
compliant so that the efficacy of treatment can be examined in
ideal circumstances.55'56 Caution is required in assuming that
individuals in the community necessarily have the same toler-
ance to side effects as individuals selected in trials. This relates
to whether the RCT on which a therapeutic decision is to be
made is pragmatic or explanatory in nature.56 Little information
is known about tolerance to side effects in community settings
outside large RCTs. Large community-based prescribing data-
bases may provide more information in the future. Until more is
known it should not be assumed that side effects reported in
RCTs reflect, with certainty, actual rates in the community.

Future approaches
Explicit quantification of risk and benefit, as laid out in the clini-
cal scenario, is in its infancy, and the factors off and s used in
the accompanying clinical scenario (Box 1) are attempts to mea-
sure what is viewed as clinical judgement. Clinical judgement
and knowledge of people play a crucial, additional role in the
application of external evidence from RCTs.57 Many barriers
against adopting such an approach currently exist in general
practice, for example paucity of information, diagnostic uncer-

tainty, and time constraints during the consultation. Indeed,
effective methods of implementation rely on a multi-faceted
approach using diverse interventions such as reminders, patient-
mediated interventions, outreach visits, and opinion leaders.58 In
particular, the use of computers in the form of clinical-based
decision support systems (CDSSs) has not been fully exploited
as a means of quantifying risk and benefit, and could play an

important role in the implementation of evidence during consul-
tations in the future.59 Furthermore, an understanding and appre-
ciation of patient preferences is likely to play a greater role in
clinical decision making.60 For example, patients with a similar
severity of angina on a clinical rating scale varied considerably
in the tolerance of their symptoms when measured according to a

utility score.61 Decision analysis, which combines probability of
illness with individual utility, is likely to provide a more robust
approach to combined decision making.26
Not all treatments will be amenable to measurement by means

of an RCT. There will be areas where evidence is either incom-
plete or conflicting. In such situations it becomes even more
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important to acknowledge doubt and to respect patient prefer-
ences.62 For patients in general practice, problems are seldom
one-dimensional, and implementation of research may require a
search for descriptive and qualitative studies.63
Acknowledgement of uncertainty, respect for patient preferences,
and an ability to clarify clinical problems will require under-
standing and flexibility in all GPs who wish to do the best for
their patients.

Conclusion
Efficient searching for relevant information and keeping up to
date with new research findings remains a constant challenge for
all doctors.25 While this article was being written, another RCT
suggesting that antibiotics have little effect on the course of acute
sinusitis was published.64 This highlights the need for caution
when applying the results of individual RCTs, and emphasizes
the strength of systematic reviews that aim to identify and update
all new evidence.65 The totality of evidence changes all the time
and requires constant re-evaluation from individual GPs.65 The
Cochrane Collaboration (through its register of RCTs and data-
base of systematic reviews) and other similar initiatives should
help individual clinicians in finding the best evidence.
When applying the results of RCTs or meta-analyses to indi-

vidual patients, critical appraisal of the study is right and neces-
sary. However, it is always worth considering at the start what is
known and not known about a particular treatment. Using exter-
nal evidence in the form of an RCT enables an informed decision
to take place with each patient in the context of the severity of
their illness. When using indices of risk, benefit, and harm, it is
best that absolute and relative measures should be used.30
Finally, patients should be encouraged to make decisions about
their treatment on the basis of the most complete evidence. 616
As Holmberg and Baum state, 'a critical discussion will be most
fruitful if we openly accept that RCTs are powerful instruments
in setting limitations on our ignorance.'67
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