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management by craniofacial teams have improved the techniques of surgical
correction.s These teams consist of surgeons, radiologists, ophthalmologists,
neurologists, orthodontists, medical geneticists and clinical psychologists.

Psychosocial evaluation has become an important aspect of the craniofacial
service." Many patients suffer rejection from birth and some parents suffer
from feelings of guilt at being responsible for the gross craniofacial deformities.
Psychosocial evaluation can assess suitability for surgery and provide pre-
operative counselling and post-operative psychosocial rehabilitation.

Our understanding of craniofacial deformity, techniques for its correction
and the ready availability of psychosocial help offer hope to patients.!?
However, in patients of less than 5 years of age, no systematic longitudinal
study of psychosocial development in relation to the deformities and effects of
surgery has been conducted. Such a study is essential to improve the selection
of patients for treatment.
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Meta-analysis: Packing power into
clinical research

The randomized controlled trial (RCT) , which originated in agricultural
research, has now been widely accepted as the ideal experimental method of
medical research since it provides the most unbiased assessment of the outcomes
of interest. Therapeutic efficacy of new drugs or procedures or the effective-
ness of health interventions is now routinely tested by this method.

One major problem that arises in interpreting most RCTs is their inadequate
sample size. IThey lack 'statistical power' to detect treatment effects of clinical
significance when such effects truly exist. The reported conclusion of one such
study was that 'a significant difference was not noted between the two groups'.
Should it mean the study has a Type II or 'beta' error where truth has been
possibly missed because of inadequate numbers? Hill et al. 2 reported that the
mortality rates of patients with acute myocardial infarction treated at home and
in the coronary care unit (CCU) were not significantly different. Before we
hasten to close CCUs on the basis of this result, it should be noted that while
the study had 'power' to detect a 50% reduction in the fatality rate it did not
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have enough 'power' to detect a 25% reduction. Every clinician who treats
patients with myocardial infarction knows that even a 10% reduction in mortality
would be clinically relevant. A study with a larger number of patients would
therefore be required to assess whether or not CCUs provide clinically
meaningful benefits.

It is, however, not easy to conduct large Clinical trials because of the
constraints of patients' accrual as well as financial and organizationallimita-
tions. In the absence of a large trial, data from smaller trials can be utilized to
extract useful information. The technique of meta-analysis or 'overview' has
been developed to combine the results of several studies addressing the same
research question into a 'high power' summation to overcome the beta error.
The advantages of such meta-analysis are clear. 3

The prime exponents of meta-analysis" Yusuf et at.,4 have explained its
rationale as follows: 'when many randomised trials have all applied one general
approach to treatment, it is often not appropriate to base inference on individual
trial results. Although there will usually be important differences from one trial
to another (in eligibility, treatment, end-point assessment and so on),
physicians who wish to decide whether to adopt a particular treatment policy
should try to make their decision in the light of an overview of many trials, as
long as appropriate statistical methods are used. '

It needs to be emphasized that the patients in all trials are not simply merged
together. The value of observed minus expected event rates and variance of
this difference from each trial is calculated. The grand total and' the sum of
individual variances computed from all the trials are used to test the null
hypothesis and estimate the log odds ratio of the alternate hypothesis,
confidence intervals and tests for interaction or heterogeneity.

Contemporary medical literature often finds crucial therapeutic issues
enmeshed in controversies generated by conflicting reports, which may be due
to the play of chance (the ever present rival conjecture") or due to inadequate
'power'. Meta-analysis-since it combines the results of different trials-
surmounts both these obstacles and can provide clear directions regarding the
efficacy of a therapeutic intervention.

There have been several trials with various types of beta-blocking drugs
aimed at evaluating the effect of the therapy in reducing long term mortality in
survivors of acute myocardial infarction." A meta-analytic summation of these
results showed a highly significant reduction in long term mortality caused by
beta-blocker secondary prophylaxis. Even though three large individual trials
did record distinct benefits on their own, meta-analysis diminished the range of
uncertainty to an unusually narrow confidence interval (which provides an
estimate of the magnitude of the effect). The emphasis which medical journals
are now placing on confidence intervals attests to the importance of such esti-
mation as against the mere testing of statistical significance. 6,7

It has been estimated that for any clinical setting which involves a 10% risk
of an event, 10000 patients need to be randomized to demonstrate a 25%
reduction in the risk with a more than 90% power and a p value less than 0.01.4
Such trials are difficult to organize even as multicentre ventures and meta-
analysis provides an easy ~ay of pooling data from smaller trials. A major
meta-analytic assessment of the role of anti-platelet drugs in reducing cere-
brovascular event risks is now underway and is expected to provide valuable
guidelines to clinicians.

There are however important methodological issues pertaining to the validity
and clinical credibility of meta-analysis. The foremost question concerns the
completeness of the overview process in terms of identifying all the trials that
have addressed the question under review. Have all published trials been
identified? Have all the trials, irrespective of positive, negative or inconclusive
results been published? There is likely to be a publication bias, with authors
either reluctant to report negative trials or medical journals disinterested in
publishing them. With pharmaceutical companies providing funds for most
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drug trials, there is a genuine danger of negative results being withheld from
the gaze of the medical community. Several small trials may have been
reported merely as abstracts of conference presentations. It therefore requires
a diligent researcher to seek out raw data from all published as well as
unpublished trials. Yusuf et al." sifted the medical literature in many different
languages for publications as well as abstracts for their overview of beta-
blocker trials. They obtained information about all the trials funded by
pharmaceutical companies and corresponded with all the investigators thus
identified.

Next comes the issue of quality control. Should all trials be included in order
to avoid a selection bias? Should methodologically flawed studies be excluded
lest their data cloud the meta-analysis?" The decision to restrict the overview to
randomized trials and exclude non-experimental studies provides the first
assurance of relative freedom from bias. However, protocols need to be
reviewed for their methodological integrity, and the raw data need to be
scrutinized. The imperatives of a comprehensive overview and the dictates of
methodological rigour need to be finely balanced for the results to have
credibility.

Another important point is the heterogeneity of patients in different studies.
There may be important differences-as often noted in the event rates-in the
control groups of various trials. However, when differences in observed and
expected event rates are computed separately for each trial, like is compared
with like. As long as the inclusion and exclusion criteria of any trial are not
markedly different, the heterogeneity between trials can be accommodated in
a meta-analysis which is essentially a summation of effects rather than a pooling
of patients. Heterogeneity resulting from differing drug dosage can be resolved
by a weighted analysis.

Of considerable concern is the tendency of meta-analysts to conduct 'over-
view' trials of a genre of drugs rather than of individual drugs. Beta-blockers as
a class are evaluated together as are anti-platelet drugs, instead of studying
trials involving only propranolol or aspirin. Such broad overviews will be
acceptable if the biological actions of the drugs are precisely understood and
the mechanisms of their treatment effect accurately identified. Beta-blockade
has common cardiovascular consequences as a class action and these can be
related to reduced cardiovascular risk. It therefore appears reasonable to pool
studies of propranolol, timolol, metoprolol and other similar drugs. However,
all anti-platelet drugs are not identical in the mechanisms of their treatment
effect. Sulfinpyrazone, for example, was noted in the Anturane reinfarction
trial? to reduce sudden cardiac death with a postulated anti-arrhythmic action.
Is its action in coronary artery disease or transient cerebral ischaemia the same
as that of aspirin? If meta-analysis of a genre of drugs based on the results of an
overview demonstrates a clinically important effect, can a new drug with a similar
class action but of unproven track record be promoted for use? The dangers of
such an assumption are obvious. Cholestyramine has been demonstrated to be
useful in reducing the risk of coronary events through cholesterol reduction, IO

lmt. the experience with Clofibrate, which had adverse effects on total mortality, 11

obviously makes it unsuitable as a substitute. How then do we avert the danger
of a pharmaceutical campaign which declares that since anti-platelet drugs as a
class have been shown to have beneficial effects, a new drug X which has anti-
platelet effects should be used for the same indications? Extrapolation of
benefit is acceptable when mechanisms of efficacy are clearly understood as in
the case of thrombolysis produced by streptokinase and tissue plasminogen
activator. Such extrapolations are not permissible where the mechanisms are
not clearly understood or side effects are different in severity and magnitude.

It is reassuring to note that such a pooling of data from several studies with
similar designs has been an accepted practice of the more precise physical
sciences. Selective pooling of results from studies of adequate quality is used,
for instance, to enhance accuracy in the determination of physical quantities. If
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appropriately used, meta-analysis can provide a similar level of accuracy for
clinical decision-making. To the meta-analysts we reiterate Pasteur's sagacious
advice: 'Keep your enthusiasm but let strict verification be its constant
companion.'
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