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Preface

Cancer has been at the forefront of developments in clinical
trials methodology for the past half-century. Some of the
earliest randomised controlled trials (RCTs) were in the field
of oncology and clinical research has routinely used RCTs to
assess new therapies. However, before we congratulate
ourselves, perhaps prematurely, we need to look to see how
the evidence from RCTs and other clinical studies has
been used.

The movement called evidence-based medicine has not
suddenly invented the concept of using evidence from clinical
experiments — Western medicine has been predicated on this
concept for many hundreds of years. However, the tool of the
RCT has been honed and we now have the means to
synthesise information in a systematic manner that reduces
the risk of bias. These developments have come at a time
when electronic communication has allowed us for the first
time to keep an effective track of clinical research, scientific
publications and to bring all of the information together using
the methodology of systematic reviews.

In the past, the need for reviews of current knowledge
was met by “narrative reviews”, usually written by an
expert in the field. Such individuals were held to have a
thorough grasp of the literature and the ability to interpret
it. Readers of reviews need unbiased information and there
is consistent evidence (including from cancer) that narrative
reviews of healthcare interventions rarely use methods
designed to reduce the risk of bias. The fact that narrative
reviews are written by experts in the field who have often
carried out some of the research that they are reviewing
compounds the risk of bias.

Systematic reviews, the bedrock of evidence-based
medicine, are designed to reduce the risk of bias. They also
bring together all of the pertinent evidence from trials
judged to be of good quality. Where appropriate, evidence
from these trials can be pooled using the technique of meta-
analysis. The result of such a process is to reduce the risk of
bias and to maximise the chances of finding a useful
outcome, because the intervention is being examined in the
largest population possible and not in a few discreet RCTs.

This book uses an evidence-based approach to look at the
strength of the underlying evidence used to support some of

the key decisions in cancer care. The authors have not been
commissioned to carry out systematic reviews to answer
each of these questions. Each systematic review is a
complex and time-consuming exercise and it would be
impractical in a book of this nature. Authors were asked to
use systematic searches of the medical literature and to
summarise their findings. Where there are systematic
reviews these were presented and discussed in the light of
the rest of the literature. Where no systematic reviews were
available reviewers summarised the available literature with
a particular emphasis on RCTs. However, new systematic
reviews were usually not carried out.

The conclusions for each review question have been
graded according to the strength of the evidence underlying
that conclusion. Readers may wish to use these grades in
thinking about the believability of the conclusions, but should
bear in mind that such grades are a crude approximation.
While they provide a summary of the strength of evidence,
they are also included to stimulate readers to automatically
think about how believable the evidence really is.

Inevitably, in a book of this type there will be many
questions that were not included. The limited list of key
questions were selected by the authors with the section
editor. Often this was driven by those areas where there was
known to be RCTs and sometimes systematic reviews.
There is an emphasis on questions deemed to be of
significance by clinicians because this is where the research
has been carried out. Questions of particular importance to
patients and their families have often been much less well
researched and because of this are even harder to
systematically review.

Users of this book should be able to read about the
evidence underlying many of the decisions that underpin
our current approach to treating the common cancers.
Often clear conclusions elude us because there is a paucity
of data and some of it is of doubtful quality. In these
circumstances systematic reviews are often an essential
starting point of new trials.

[ hope that readers will find that this book is a useful
starting place when looking for evidence for how we
currently treat cancer.
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Levels of evidence and grades of
recommendation used in
Evidence-based Oncology

Levels of evidence and grades of recommendation appear within the text in the clinical chapters, for example,
Evidence Level la and Grade A.

Levels of evidence

la  Meta-analysis of randomised controlled trials (RCTs)

b Atleast 1 RCT

lla At least 1 non-randomised study

llb Atleast 1 other well designed quasi-experimental study

[l Non-experimental, descriptive studies

IV Expert committee reports or opinions/experience of respected authorities

Grades of recommendations

A At least one RCT as part of body of literature of overall good quality and consistency addressing recommendation
Evidence levels la, Ib

B No RCT but well conducted clinical studies available Evidence levels lla, llb, 11

C  Expert committee reports or opinions/experience of respected authorities in the absence of directly applicable good
quality clinical studies Evidence level IV

From Clinical Oncology (2001)13:5212
Source of data: MEDLINE, Proceedings of the American Society of Medical Oncology (ASCO).
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Principles and practice of “critical
appraisal’

Chris Williams, Editor







1 Appraising clinical literature in cancer

Chris Williams

We are all of us, whether we are consumers, researchers,
or policy makers, inundated with unmanageable and
increasing amounts of information on health care. This
chapter discusses how we can best appraise and use this
information, whether it be from clinical trials or clinical
reviews.

Sackett and Haynes' have defined evidence-based
medicine (EBM) as “the practice [of EBM] is a process of life-
long, problem-based learning in which care for our own
patients creates the need for evidence about diagnosis,
prognosis, therapy and other clinical and health care
issues”. EBM has been criticised partly because it can be
taken to suggest that evidence has just been discovered — it
would be more accurate to say that EBM expresses that we
can base care on better evidence than we were able to in
the past. This is because we have better evidence from trials
and better ways of synthesising this evidence. We also now
have the technology to transfer large amounts of data easily.

This book is based on the premise that patients and their
professional carers need the best available evidence when
making clinical decisions.? It suggests that we need
systematic reviews to efficiently integrate valid information
and provide a basis for rational decision making.? It is also
acknowledged that careful review of the literature is a
complicated and time-consuming business and that
clinicians are not in a position to carry out systematic
reviews on all of the questions that they encounter in
clinical practice. As well as understanding how to appraise
reports of clinical research, clinicians also need to
understand how to appraise systematic reviews. Studies
have shown that evidence to support decision making is
required more often that most clinicians realise — partly
because so many decisions are taken to be routine and the
evidence underlying them is not questioned (Covell 1985).4

The use of explicit, systematic methods in reviews limits
bias (systematic errors) and reduces chance effects by
increasing the number of participants, thus providing more
reliable results upon which to draw conclusions and make
decisions.”® Systematic reviews can establish where effects
of health care are consistent and can be applied across
populations and in different settings. They can also show
where effects may vary significantly.

Meta-analysis, the use of statistical methods to summarise
the results of independent studies, can provide more precise

estimates of the effects of health care than those derived
from the individual studies included in a systematic
review.”” 10 Systematic reviews ideally include meta-
analysis, but often this is not possible because the questions,
trial populations and method of delivering therapy were too
variable to allow meaningful pooling of results in a meta-
analysis.

Recognition of the key role of reviews in synthesising and
disseminating the results of research has prompted people to
consider the validity of narrative reviews. Social science and
psychology led this field and it was not until the late 1980s
that people drew attention to the poor scientific quality of
healthcare review articles.''™!3 The first survey of the
quality of narrative reviews in cancer was not published
until 1997.

This chapter focuses on appraisal of and systematic
review of randomised controlled trials (RCTs) because they
are likely to provide more reliable information than other
sources of evidence on the effectiveness of different
therapies.!# Systematic reviews of other types of evidence
can be useful to those wanting to make better decisions
about health care, when RCTs are not available. The basic
principles of reviewing non-RCT research are the same,
although meta-analysis is often not appropriate and care
should be taken not to overinterpret the results.

What is the evidence that RCTs are the
best way to test new treatments?

Although it has been long accepted that RCTs are the best
way of testing clinical effectiveness, there are few systematic
studies testing this hypothesis. The historical data from a
variety of conditions supports the contention that
randomised trials are more reliable than historically
controlled or uncontrolled trials.!® Sacks et al'® examined
the outcomes in six different clinical questions that had been
tested in both RCTs and historically controlled trials (HCTs).
Box 1.1 shows that HCTs grossly overestimated the potential
benefit of treatment compared with RCTs. Importantly, the
differences in outcomes between RCTs and HCTs lay in the
outcomes in the control group (where HCT patients fared
worse than RCT patients) and not in the experimental arm
where the results were similar in HCT and RCT patients.
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Box 1.1 A study of comparative results of RCTs and
HCTs asking the same question

® 6 Therapies, 50 RCTs, 56 HCTs

® 44 of 56 HCTs (79%) found the “new” therapy to be
significantly better than the control

® 10 of 50 RCTs (20%) found the “new” therapy to be
significantly better than the control

® The outcomes for new treatments were similar
regardless of whether they were from RCTs or HCTS

® Outcomes were clearly worse for control patients in
HCTs when compared with control patients in RCTS

Abbreviations: RCTs, randomised control trials; HCTs,
historically controlled trials

This might seem academic, but failure to identify
effective treatments may delay their use by years and
ineffective treatments may be recommended when they are
toxic or where there are other genuinely effective therapies.
Such misinformation can cause real harm. One of the
questions included in the paper by Sacks et al. was the use
of diethylstilbestrol (DES) in women who have had
recurrent miscarriages. Four HCTs were published in the
1960s that appeared to show that DES was highly effective
in preventing habitual abortion. However, three RCTs
showed that DES had no effect and that the outcome in the
control group of the four HCTs was particularly poor (Table
1.1). On the basis of the HCT evidence millions of women
worldwide erroneously received DES during pregnancy in
an attempt to reduce the chance of miscarriage. Long-term
follow up of the RCTs have revealed major toxicity of the
DES given during pregnancy when the fetus is vulnerable.
The finding of a major excess of vaginal clear cell cancers in
the daughters of the DES-treated women was devastating,
In addition follow up has shown that the male and female
offspring of DES women have an increased incidence of
depression and that male offspring are much less likely to
form stable long-term relationships.!”~1°

RCTs have become the accepted way of testing therapies
because the process of randomisation helps minimise the
risk of bias. Where there is doubt that randomisation was
adequately concealed, there is strong evidence that the

outcome is biased.?? In this observational study they
assessed the methodological quality of 250 controlled trials
from 33 meta-analyses (from the Cochrane Pregnancy and
Childbirth Database) and then analysed, using multiple
logistic regression models, the associations between those
assessments and estimated treatment effects. The main
outcome measures included associations between estimates
of treatment effects and inadequate allocation concealment.
Compared with trials in which authors reported adequately
concealed treatment allocation, trials in which concealment
was either inadequate or unclear (did not report or
incompletely reported a concealment approach) yielded
larger estimates of treatment effects (P< 0-001). Odds
ratios were exaggerated by 41% for inadequately concealed
trials and by 30% for unclearly concealed trials (adjusted for
other aspects of quality). They concluded that there is
empirical evidence that inadequate concealment of
randomisation is in controlled trials associated with bias.

Although safe randomisation is the key to a reliable RCT,
attention also needs to be paid to other features. Among
these, sufficient power (number of events) and appropriate
endpoints are very important. An individual patient data
meta-analysis of 52 RCTs of chemotherapy for non-small cell
cancer found fewer than 10 000 patients who had been
treated over three decades.?! During this time period many
millions would have died of this disease. None of the trials
was powered to answer the questions being asked, the
mean size of the treatment arms being less than 100 at a
time when only a small benefit was plausible. Although
chemotherapy is largely palliative in this setting, there
was no usable outcome data on symptom control or quality
of life.

Also of paramount importance is the question itself. In
addition to the 52 RCTs included in this review a large
number of RCTs were identified where the comparison was
between two different types of chemotherapy. This was in
spite of a lack of evidence that any chemotherapy could
provide benefit to patients with advanced non-small cell
lung cancer. Clearly, a key to a good RCT is to make the
appropriate comparison.

The development of the CONSORT statement and its
subsequent iterations will hopefully increase the quality of
current and future trials and their reporting.?? Check lists

Table 1.1 Comparison of the results of RCTs and HCTs testing the ability of diethylstilbestrol to prevent recurrent

abortion

Type of trial No. of trials No. of patients % Live infants DES - treated Control
RCT S 2175 87-3 876
HCT 4 2358 8563 56
HCT [matched] 1 216 45 8
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Table 1.2 Items that should be included in reports of randomised trials

Heading Subheading Descriptor

Title Identify the study as randomised trial

Abstract Use a structured format

Introduction State prospectively defined hypothesis, clinical objectives,

and planned subgroup or covariate analysis

Methods Protocol Describe the:
Planned study population, together with inclusion or
exclusion criteria
Planned interventions and their timing
Primary and secondary outcome measure(s) and the
minimum important difference(s), and indicate how the
target sample size was projected
Rationale and methods for statistical analyses, detailing the
main comparative analyses and whether they were
completed on an intention-to-treat basis
Prospectively defined stopping rules (if warranted)
Describe the:
Assignment Unit of randomisation (for example individual, cluster, geographic)
Method used to generate allocation schedule
Method of allocation concealment and timing of assignment
Method to separate the generator from the executor of
assignment
Masking (blinding) Describe the:
Mechanism (for example capsules, tables)
Similarity of treatment characteristics (for example appearance, taste)
Allocation schedule control (location of code during trial and
when broken)
Evidence for successful blinding among participants, person
doing intervention, outcome assessors, and data analysts

Results Participant flow and follow up Provide a trial profile summarising participant
flow, numbers and timing of randomisation assignment,
interventions and measurements for each randomised group

State estimated effect of intervention on primary and
secondary outcome measures, including a point
estimate and measure of precision (confidence
interval)

Analysis State results in absolute numbers when feasible
(for example 10720 not 50%)

Present summary data and appropriate descriptive and
interferential statistics in sufficient detail to permit
alternative analyses and replication

Describe prognostic variables by treatment group and any
attempt to adjust them

Describe protocol deviations from the study as planned,
together with the reasons

Discussion State specific interpretation of study findings, including
sources of bias and imprecision (internal validity) and
discussion of external validity, including appropriate
quantitative measures when possible

State general interpretation of the data in light of the totality
of the available evidence
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(Table 1.2) should help improve the quality of published
reports of clinical trials and this will aid in synthesising the
literature.

In addition to the potential benefit to be gained from
improving medical knowledge in general, there is some
evidence that inclusion in an RCT is beneficial to patients
regardless of the outcome of the trial. Braunholtz et al.?3
carried out a systematic review of the literature. They
found only 14 research articles (covering more than
21 trials) with relevant primary data. They found that the
evidence available was limited in breadth (coming largely
from cancer trials) and quality, as well as quantity. There
was weak evidence to suggest that clinical trials have a
positive effect on the outcome of participants. This does
not appear to depend strongly on the trial demonstrating
that an experimental treatment is superior. However,
benefit to participants is less evident where scope for a
“protocol/Hawthorne effect” (benefit from improved
routine care within a trial) was apparently limited (because
there was no effective routine treatment or because the
comparison group also received protocol care). A form of
bias, arising if clinicians who tend to recruit to trials also
tend to be better clinicians, could also explain these
results. They concluded that, while the evidence is not
conclusive, it is more likely that clinical trials have a
positive rather than a negative effect on the outcome of
patients. They found that the effect seems to be larger in
trials where an effective treatment already exists and is
included in the trial protocol.

Currently very few patients are entered into RCTs. In
the UK the current NHS Cancer Plan aims to double
recruitment from 3% to 6%. There are complex factors that
stop patients being recruited into cancer trials and research
into how to improve recruitment is sorely needed.

Why do we need reviews?

Apart from the need to find time-efficient means of using
the literature to help make decisions, there is good evidence
that a systematic approach can produce results that change
practice. Systematic reviews of therapy for acute myocardial
infarction® show how careful review of all of the evidence
can change thinking (Figure 1.1). Early experience with
thrombolytic therapy was largely ignored and narrative
reviews and textbooks failed to routinely recommend such
treatment for 10-15 years after meta-analysis would have
shown these treatments to be effective. Conversely,
lidocaine (lignocaine) has been consistently recommended
for use in myocardial infarction by narrative reviews and
textbooks, when there was no evidence of benefit. Thus,
systematic reviews could, in this situation, change practice
and help researchers to develop new trials.

Reviews are useful because they:

are an efficient use of time

can help support individual patient decisions

can help in preparing guidelines and treatment protocols
can help in developing and planning new clinical
research.

What is wrong with narrative reviews?

Reviews are not new, so what is wrong with the classical
or narrative review that has been used for many
generations? Mulrow!! was the first to examine the
methodological quality of narrative reviews in general
medicine. Since then a number of similar studies have
examined the methods used in different branches of
medicine, including cancer. The findings have been
uniformly similar. Bramwell and Williams®* reported on the
methodological quality of reviews published in the Journal
of Clinical Oncology from its inception in 1983 through
to 1995. In the areas that are regarded as key to reducing
the risk of bias (data identification, selection of data to be
included, assessment of the validity of that data,
quantitative synthesis of the data), less than 10% of the
reviews used methods designed to reduce bias.

The outcome of this is that narrative reviews may often
be unreliable. In the example above,” narrative reviews and
textbook reviews failed to identify the true situation, as they
were often selective in their use of the literature. In order to
address this problem the concept of systematic reviews has
been developed.

What are the main elements of a systematic
review?

Systematic reviews aim to address the weaknesses
identified in narrative reviews by paying careful attention to
those areas where bias may be evident in the process of
finding, selecting, extracting data from, and synthesising the
results of trials asking similar questions. This essentially
means writing a protocol setting out how the review is to be
carried out in order to minimise bias. The key steps in
preparing a systematic review are briefly discussed in the
following sections. Users of systematic reviews should be
looking to see if the reviewers have done a thorough job in
each of these areas.

Locating and selecting studies

A comprehensive, unbiased search of the literature is one
of the key differences between a systematic review and a
narrative review. While electronic databases such as




Appraising clinical literature in cancer

Cumulative Odds ratio (log scale) Textbook/review
recommendations
Years RCTs No.'of 05 1.0 2.0
patients T T T T T T T T
1 23 = | @
1960 5 € 2
© o ] £ &
= 5= £ = =
5 2 | & | 8| 2
2 & €| & | & | & |2
1965 149 °
3 21
5
4 316 *
1970 v
7 1793 ° B
1 2
10 2544 . P<0-01
1 2651 . 2 8
1975 15 3311 ]
17 3929 ° 7
22 5452 Y
8
23 5767 ——
1980 1 12
] P <0-001 v ! 8 ¢
—_—— <0
27 6125 o~ M
30 6346 M 1 7 3
1985 33 6571 ——
43 21059 —o— P <0-0001 Ml 5 2 2 1
54 22051 —o—
65 47185 —o— M| 15 8 1
67 47531 —e— M
1990 70 58154 —o— 6 1
Favours treatment Favours control
(a)
Cumulative Odds ratio (log scale) Textbook/review
recommendations
Years RCTs No..of 05 1.0 2.0
patients
T LN S B B =
—_ o
s c
1960 5|5 |2
o | o 3 | E | &
£ 5 & 5 £
5 2 | 2] 8 | %
o
| o | & | & |2
1965
17 4
4 1
1970 2 304 ° 2 - . q
5 647
6 850 3
8 1239
9 1451 P I
1975 ° ¥ 2
1 1686 e B 1 4 2
12 1986
—)—e
4 2 1 1
1980
4 8 1
5 6 2
1985 14 8412 —_— 3 5 3
Ml 4 2 1 3
15 8745 P=NS — e M
M| 5 9 4 6
1990
1 8 2 1
(b) Favours treatment Favours control

Figure 1.1 Cumulative meta-analysis of two treatments for acute myocardial infarction compared with treatment
recommendations from reviews and textbooks. (a) This summarises the situation for thrombolytic therapy and (b) the use of
lidocaine (lignocaine). The meta-analysis for thrombolytic therapy shows that there was good evidence for the use of this treatment
from the early 1970s, but it was only in the late 1980s and early 1990s that it was recommended at all or used routinely. In
contrast, there has never been any evidence to support the use of lidocaine (if anything, the evidence suggests that it may be
harmful), but it was routinely recommended throughout this period. (With permission from Oxford Textbook of Oncology)
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MEDLINE and Embase are powerful tools, they only
include a subset of all biomedical journals. A study by the
Cochrane Cancer Network compared the results of hand
searching leading cancer journals with an optimal electronic
search. The electronic search only found about 50% of the
RCTs found by hand searching, even though the journals
were in MEDLINE and Embase. If relevant records are in
such databases it is still difficult to retrieve them easily. In
addition, these databases do not contain the totality of
published medical literature and, even if they did, a
significant proportion of studies are never published,® and
abstracts never turned into full peer review publications.?¢
Failure to identify all of the available literature would not
matter if this failure were a random event. However, there is
good evidence that bias is acting and that there is a strong
tendency for “positive” trials to be found and “negative”
trials to be lost. As well as a bias regarding whether or not a
report of a trial is published, there is good evidence that
“positive” trials are published several years earlier than
those with “negative” results (Box 1.2).%
Non-English-language references are underrepresented in
MEDLINE and Embase and published articles only are
included, so there is the potential for a review to be influenced
by publication bias (which means that studies with positive
results are selectively published) if one relies on studies
identified using MEDLINE and Embase.?>?8-3> There is also
some evidence to suggest that there is language bias, with
bilingual researchers preferring to publishing “positive” results
in English and “negative” results in their own language.30-3®
In order to reduce the risk of bias it is important to use a
variety of sources to identify studies and to have a systematic
approach to selecting studies for inclusion in a review. The
potential for reference bias (a tendency to preferentially cite
studies supporting one’s own views) is reduced by using

Box 1.2 Publication record of trials submitted to
the Royal Prince Alfred Hospital Ethics Committee
between 1979 and 1988, correlation with significance
outcome

784 Eligible studies

520 (70%) Replied to study

218 Trials included tests of significance

Those with positive outcomes were significantly more

likely to have been published than negative results

(HR, 2:32; 95% Cl, 1-47-3.66; P=0-0003)

® This result was even stronger for the 130 clinical
trials (HR, 3:13; 95% Cl, 1-76-5-68; P=0-0001)

® Time to publication of the 218 trials was shorter for
those with positive outcomes than those with
negative results (median 4-8 v 8:0 years)

® The results for time to publication for the 130 clinical

trials was similar (median 47 v 80 years)

multiple search strategies.>># It should also be
remembered that strongly “positive” trials are more likely to
be published on multiple occasions, sometimes with
different authors and different results.*!

Quality assessment of studies

Quality assessment of individual studies summarised in a
Systematic review is required to:

e limit bias in conducting the systematic review
e gain insight into potential comparisons
e guide interpretation of findings.

This quality assessment should look at those factors
related to:

e applicability of the findings (also called external validity or
generalisability). This is related to the definition of the key
components of the question being addressed. Specifically,
whether the findings of the trial are applicable to a
particular population, intervention strategy and how the
people, interventions and outcomes of interest were
defined by these studies and the reviewers;

e validity of individual studies — interpretation of results is
dependent upon the validity of the included studies,
addressed in more detail in the following sections.

Validity

When a systematic review (or trial report) is being
prepared or read, the validity of an individual study is the
extent to which its design and conduct are likely to prevent
systematic errors, or bias.*> An issue that should not be
confused with validity is precision.

Precision is a measure of the likelihood of chance effects
leading to random errors. It is reflected in the confidence
interval around the estimate of effect from each study and
the weight given to the results of each study when an
overall estimate of effect or weighted average is derived.
Thus more precise results are given more weight.

Variation in validity can explain variation in the results of
the studies included in a systematic review. More rigorous
studies designed to avoid bias should be more likely to yield
results that are closer to the “truth”. Quantitative analysis of
results from studies with varying degrees of validity can
result in “false positive” conclusions if the less rigorous
studies are biased toward overestimating treatment
effectiveness. They can also come to “false negative”
conclusions if less rigorous studies are biased towards
underestimating an intervention’s effect.*3

[t is important to critically appraise all studies in a review,
even if there is no variability in either the validity or results
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Figure 1.2 Sources of systematic bias

of the included studies. For instance, the results may be
consistent among studies, but, if all the studies are flawed,
the review’s conclusions would not be as strong as in a
series of rigorous studies yielding consistent results.

For readers of systematic reviews the key is to look to see
if the reviewers made a systematic and prospective attempt
to evaluate the validity of included trials.

Sources of bias in trials of healthcare
interventions

There are four sources of systematic bias (Figure 1.2) in
trials of health care.

selection bias
performance bias
attrition bias
detection bias.

Unfortunately, we do not have strong empirical evidence
of a relationship between trial outcomes and the risk of
these biases,*** but there is a logical basis for suspecting
such relationships and good reason to consider these
potential biases when assessing studies for a review.*

Users of systematic reviews need to ask whether the
reviewers have assessed the risk of each of these potential
biases when preparing their review.

Selection bias
The way that comparison groups are assembled may lead

to bias. !4

e Using an appropriate method to prevent foreknowledge
of treatment assignment is crucially important in trial
design

When assessing a potential participant’s eligibility for a
trial, researchers and participants themselves should remain
unaware of the next assighment in the sequence until after
the decision about eligibility has been made. The ideal is for
the process to be entirely independent of the individuals
making the allocation. This is best achieved if assighment is
by someone who is not responsible for recruiting subjects,
such as someone based in a central trials office or pharmacy.

Concealing assignment should not be confused with
“blinding” of patients, researchers, outcome assessors, and
analysts. The reason for concealing the assignment schedule
is to eliminate selection bias. In contrast, blinding (used
after the allocation of the intervention) reduces performance
and detection biases (see below).

Empirical research has shown that lack of adequate
allocation concealment is clearly associated with bias.*0~%

o Concealment has been found to be more important in
preventing bias than other components of allocation,
such as the generation of the allocation sequence
(for example, computer, random number table,
alternation)

The validity of studies can be judged on the method of
allocation concealment. The method for assigning
participants to interventions should be robust against patient
and clinician bias and its description should be clear. The
following approaches may be used to ensure adequate
concealment schemes. Opaque numbered, sealed envelopes
may be less secure that the other methods and a centralised
method or pharmacy-controlled randomisation is always
preferable (for example, allocation by a central office
unaware of subject characteristics) using:

e prenumbered or coded identical containers
administered serially to participants;

@ on-site computer system combined with allocations
kept in a locked unreadable computer file that can be
accessed only after the characteristics of an enrolled

participant have been entered.

Inadequate approaches to allocation concealment
include:

alternation

the use of case record numbers (odd or even)

date of birth or day of the week (odd or even)

any procedure that is transparent before allocation,
such as an open list of random numbers.

When studies do not report any concealment approach,
adequacy should be considered unclear. An adequate
description of the method of allocation and its concealment
is frequently not reported.
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Performance bias

Performance bias refers to systematic differences in the
care provided to the participants in the comparison groups
other than the intervention under investigation.

To protect against unintended differences in care and
placebo effects, those providing and receiving care can be
“blinded” so that they do not know the group to which
participants have been allocated. Evidence suggests that
such blinding is important in protecting against bias.2%%>%
Studies have shown that contamination (provision of the
intervention to the control group) and cointervention
(provision of unintended additional care to either
comparison group) can affect study results.>!>2

There is evidence that participants who know their
assignment report more symptoms, leading to biased
results.** For these reasons, readers of trial reports and
systematic reviews may want to consider the use of
“blinding” as a criterion for validity. The key points are:

o Were the recipients of care unaware of their assigned
intervention?

e Were those providing care unaware of the assigned
intervention?

o Were those responsible for assessing outcomes unaware
of the assigned intervention? This addresses detection
bias (see below).

Attrition bias

Attrition bias refers to systematic differences in loss of
participants between the comparison groups in the study.
Because of inadequacies in reporting on loss of participants
(for example, withdrawals, dropouts, protocol deviations),
reviewers should be cautious about implicit accounts of
follow up. The approach to handling losses has great
potential for biasing the results and reporting inadequacies
cloud this problem.

Detection bias

Detection bias refers to systematic differences between
the comparison groups in outcome assessment. Trials that
blind the people who will assess outcomes to the
intervention allocation should logically be less likely to be
biased than trials that do not. Blinding is likely to be
particularly important in research with subjective outcome
measures such as pain.?%*~% Despite this, at least two
empirical studies have failed to demonstrate a relationship
between blinding of outcome assessment and study results.
This may be due to inadequacies in the reporting of
studies.>®

Bias from the selective reporting of results is different
from bias in outcome assessment. This source of bias may be
important in areas where multiple outcome measures are

used.>* Specification of predefined primary outcomes and
analyses by the investigators can be useful indicators of
validity.

Approaches to summarising the
validity of studies

Because there is no “gold standard” for the validity of a
trial, the possibility of validating any proposed scoring
system or scale is limited.> While there are a number of
scoring systems available, none can be recommended
without reservation. They may carry a greater risk of
confusing the issue and may not be transparent to readers.
For these reasons, it is generally preferable to report how
each trial scored on each criterion. Readers should assess
whether a review has systematically gathered and reported
information on the various aspects of validity discussed
above.

Applying quality assessment criteria

It is preferable that there are multiple reviewers — this
may limit bias, minimise errors, and improve reliability of
findings. Reviewers should have complementary areas of
expertise, such as medical content knowledge and review
methodology experience.

Although experts in medical content may have preformed
opinions that can bias their assessments,® they may also give
more consistent assessments of the validity of studies than
those without content expertise.”® Content expertise is
important in interpreting the subtleties of the clinical
material.

Limitations of quality assessment

There are two major difficulties when assessing the
validity of studies:

e The first is inadequate reporting of trials.*”,>7%8>
Because something was not reported, it does not mean
that it was not done. Attempts to obtain additional data
from investigators are sometimes necessary, but this
may be difficult with no response from the original
researchers.

@ A second limitation (partly is a consequence of the first)
is limited empirical evidence of a relationship between
criteria thought to measure validity and actual study
outcomes. While there is empirical evidence suggesting
that inadequate concealment of allocation and lack of
double blinding result in overestimates of the effects
of treatment, research is needed to establish which
criteria are key determinants of study results. Improved
reporting of methods will facilitate such research.

10
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Summarising effects across studies

An aim of a systematic review is to provide a reliable
estimate of the effects of an intervention, based on a weighted
average of the results of all the available relevant studies.
Typically, the weight given to each study is the inverse of its
variance, that is, more precise estimates (from larger studies
with more events) are given more weight.% It is also possible
to give studies more or less weight based on other factors
such as their methodological quality, but this is rarely done.*3

If it makes practical sense to combine the results of a
group of studies and the observed differences between the
results of the studies are not statistically significant (there is
no statistical heterogeneity), it is relatively straightforward
to combine the results. Each study is summarised using a
measure of effect (such as an odds ratio, a relative risk, or
a mean difference) that represents the within study
comparison of the intervention and control groups. In this
way participants in each study are only compared with
other participants in the same study.

[t is not the intention of this chapter to summarise
current thinking on the methodology of systematic reviews.
For those wishing to pursue this, Systematic Reviews in
Health Care: Meta-analysis in Context,%" is a useful starting
point. Systematic reviews are relatively new and there
remains much that is controversial or requiring further
work. This includes statistical/methodological issues (such
as how to estimate heterogeneity), as well as generic
problems, (such as how to review data from non-
randomised studies), studies of diagnostic techniques, and
prognostic/predictive factors.

Currently methodology for non-randomised  trial
evidence is a major issue. There is little likelihood that
sophisticated methods can make up for what may be
deficiencies in the original research methods, but systematic
reviews that carefully review the whole literature may help
improve future research methods and may identify
questions suitable for new research. Not all questions in
medicine can be addressed by RCTs and there is a need for
better ways of synthesising evidence from unrandomised
studies.

Interpreting results

Although it can be argued that the results of a systematic
review should stand on their own, many readers need help
interpreting the results. Users of systematic reviews should
look for consideration of the following points:

the strength and reliability of the evidence

the applicability of the results

implication of costs and current practice

clarification of any important trade-offs between the
expected benefits and harms.

The primary purpose of a systematic review should be to
present information, rather than to offer conclusions.
Readers should look to the discussion and conclusions as an
aid to understanding the implications of the evidence when
making practical decisions.

Strength of evidence

This should start with a discussion of any important
methodological problems in the included trials and the
methods used in the review that might affect making
practical decisions or future research.

[t is often helpful to discuss how the included studies fit
into the context of other evidence that is not included in the
review. For example, for reviews of drug therapy it may be
relevant to refer to dosage studies or non-randomised
studies of the risk of adverse events — particularly those that
are rare or delayed.

Because conclusions regarding the strength of inferences
about the effectiveness of an intervention are essentially
causal inferences, readers might want to consider guidelines
for assessing the strength of a causal inference, such as those
put forward by Hill.% In the context of a systematic review
of clinical trials, these considerations might include:

How good is the quality of the included trials?

How large and significant are the observed effects?
How consistent are the effects across trials?

[s there a clear dose—response relationship?

[s there indirect evidence that supports the inference?
Have other plausible competing explanations of the
observed effects (for example, bias or cointervention)
been ruled out?

A variety of approaches to grading strength of evidence is
available,%>-%7 but none is universally appropriate for a wide
range of reviews. Thus grading of evidence (as used in this
book] can lack transparency, and should be interpreted with
caution, but it may be useful in helping readers think about
the reliability of the evidence.

Applicability

When interpreting evidence from RTCs or systematic
reviews, users must decide how applicable the evidence is
to their particular question. To do this, they must first
decide whether the review provides valid information about
potential benefits and harms that are important to them.
They then need to decide whether the participants and
settings in the included studies are reasonably similar to
their own situation. In addition, it is important to consider
the characteristics of the interventions and additional care
provided during the research. Such consideration requires a

11
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difficult extrapolation and Friedman has characterised this
as: “A leap of faith is always required when applying any
study findings to the population at large ... In making that
jump, one must always strike a balance between making
justifiable broad generalisations and being too conservative
in one’s conclusions.”%

Rather than rigidly applying the inclusion and exclusion
criteria of the studies in particular clinical circumstances, it
is generally better to ask whether there are compelling
reasons why the evidence should not be used in those
circumstances.® Such reasons, where difference from the
original trials might limit applicability of results, include:

e Diologic (for example, age, sex, genetic variability)

e cultural variation (local attitudes to disease and its
treatment)

e variation in compliance with the therapy

e variation in baseline risk(for example, risk of recurrence
in breast cancer).

Variation in the results of the included studies

As well as identifying limitations of the applicability of
results, readers should look for important variation in results
within the circumstances to which the results are
applicable. Is there predictable variation in the relative
effects of the intervention, and are there identifiable factors
that may cause effects to vary? These might include:

e patient features, such as age, sex, biochemical markers

e intervention features, such as the timing or intensity of
the intervention

e disease features, such as hormone receptor status.

Even in the absence of statistical heterogeneity, these
features should be examined by testing whether there is an
interaction with treatment and not by subgroup analysis.
Differences between subgroups, particularly those that
correspond to differences between studies, need to be
interpreted cautiously. Chance variation between subgroups
is inevitable, so unless there is strong evidence of an
interaction then it should be assumed there is none.

Common errors in reaching conclusions

Common mistakes made in drawing conclusions include:

e confusing “no evidence of effect” with “evidence of no
effect”;

e describing a positive but statistically non-significant
trend as “promising”, whereas a “negative” effect of the
same magnitude is not commonly described as a
“warning sign”;

e framing the conclusion in wishful terms, for example
“the included studies were too small to detect a
reduction in mortality” when the included studies
showed a statistically non-significant increase in
mortality. (One way of avoiding such errors is to
consider the results “blinded”; that is, consider how the
conclusions would be presented and framed if you
reverse the direction of the results. If the confidence
interval for the estimate of the difference in the effects
of the interventions overlaps the null value, the analysis
is compatible with both a true beneficial effect and a
true harmful effect. If one of the possibilities is
mentioned in the conclusion, the other possibility
should be mentioned as well.);

e reaching conclusions that go beyond the evidence.
(Often this is done implicitly, without referring to the
additional information or judgements used in reaching
the conclusions. Even when conclusions about the
implications of a review for practice are supported by
additional information and explicit judgements, the
additional information that is considered is rarely
systematically reviewed.).

Users of reviews need to be alert to the potential that the
authors will have fallen into one of these traps.

Trade-offs

In addition to considering the strength of evidence
underlying any conclusions that are drawn, reviewers
should be as explicit as possible about any judgements
about preferences (the values attached to different
outcomes) that they make. Healthcare interventions
generally entail costs and risks of harm, as well as
expectations of benefit. Drawing conclusions about the
practical usefulness of an intervention includes making
trade-offs, either implicitly or explicitly, between the
estimated benefits and the estimated costs and harms.? It is
beyond the scope of most systematic reviews to incorporate
formal economic analyses — although they might well be
used for such analyses.”®’! However, reviewers should
consider all of the potentially important outcomes of an
intervention when drawing conclusions, including ones for
which there may be no reliable data from the included
trials. They should also be cautious about any assumptions
that they make about the relative value of the benefits,
harms, and costs of an intervention.

Are all systematic reviews equal?

Systematic reviews, as is all clinical research, are subject
to potential bias and poor methodology. The results of a
systematic review should be interpreted with caution and
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