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Metaanalyses — highest level of empirical evidence?

Metaanalyses have received a crucial position in evi-
dence-based medicine (EBM). Metaanalyses promise to
resolve inconsistencies between studies devoted to the
same topic but with different outcomes.

Metaanalyses combine the results of all empirical
studies exploring the same issue (hypotheses) in order
to obtain an estimate of a global effect. For this purpose
inquiries meeting a minimum of methodological stan-
dards are systematically collected; the underlying statis-
tical method has been refined. It is now possible to iden-
tify in a global manner serious inconsistencies and
biases: a putative sampling bias of studies can be de-
tected, and it is possible to explore the between-trial het-
erogeneity. The metaanalysis technique, therefore, has
received a high degree of acceptance and is now widely
used to compile controversial results into a single indi-
cator. The Cochrane Collaboration considers the results
of metaanalyses as the highest level of evidence. How-
ever, this enthusiasm is limited. Other EBM committees
allocate more weight to the outcome and design of the
single studies by requiring a certain number of well con-
ducted trials in favour of the hypotheses each of which
has to be appropriate for this specific purpose; those
guidelines require minimum numbers of appropriate
trials in support of the recommended advice (critical re-
view procedure). The national and cross-national drug
admission authorities are also reluctant to base their de-
cisions on metaanalyses, but prefer to consider the out-
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come of each single study together with its weakness

and advantages separately.

This controversial, unresolved constellation divides
the field of guidelines for clinical practice; there is a split
between proponents of metaanalyses and proponents of
systematic reviews of available studies. Although we
acknowledge the persuasiveness of the advanced meta-
analytic technique we argue for caution in interpreting
results of metaanalyses. Here we give arguments
that metaanalyses cannot provide the highest level of
evidence:

1. Different methodological conditions can produce
qualitatively different results. Metaanalyses combin-
ing differential methodological formats merge these
differential effects.

A paper by Jiini etal. (2001) illustrates these argu-
ments. Four empirical studies relating key aspects of
methodological quality of controlled studies to their
effect estimates were submitted to a combined analy-
sis. The results varied qualitatively with generation of
allocation sequences, concealment of allocation as
well as presence or absence of double blinding.

2. Metaanalyses consider variation across studies which
are combined into a metaanalysis as random varia-
tion. However, variation across studies might reflect
information on differential efficacy in different set-
tings; therefore, variation might be informative and
not just random noise.

One example is the metaanalysis comparing the
antidepressive effect of SSRIs and TCAs by Anderson
(1998).Despite a broad variation of effects across var-
ious studies they concluded a weak effect in favour of
TCAs. A reanalysis of the material two years later by
the same group reported that this effect is exclusively
due to inpatient studies whereas studies in less severe
depression in other treatment settings produced con-
flicting results (Anderson 2000).

Taking 1 and 2 together, variation of results and ef-
fect sizes across studies might be informative and not
just random noise. Thus, metaanalyses by themselves
cannot guarantee evidence. It is decisive to stratify
studies by informative criteria which might guide
clinical decisions.
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3. The results of metaanalyses are strongly dependent
on the mode of how to identify the included empiri-
cal studies.

For example, the calculated global effect (quantita-
tive differences “drug minus placebo”) for five ran-
domly selected substances differed considerably by
magnitude between published studies (detected by
Medline) and submitted studies: the difference was
even significant for one among these five drugs (Me-
lander etal. 2003). Thus, it is apparently decisive to
consider all available, methodologically sufficient tri-
als (including those which were not published).

But even if the scope of studies being considered is
extended beyond the Medline search with the ambi-
tion to be as comprehensive as possible, equivocal re-
sults might still be missing. Two metaanalyses on the
effect of SSRIs on suicide attempts published simul-
taneously in the same journal produced qualitatively
different conclusions: Gunnell et al. (2005) identified
all placebo-controlled informative studies in Medline
and the Cochrane register, whereas Fergusson etal.
(2005) identified the identical kind of studies in the
“Medicines and Health Care Production Regulation
Agency”. Gunnell et al. found no significant differ-
ence for frequency of suicide attempts between SSRIs
and placebo, whereas Fergusson et al. reported a ma-
jor effect for more suicide attempts under SSRIs by
considering a larger number of studies.

4. Conclusions from metaanalyses also depend strongly
on the selection of the statistical technique which is
used to compile the results of the available trials.

For example, Leucht etal. (2003) performed a
metaanalysis based on studies comparing second
versus first generation of antipsychotics. The global
heterogeneity test and metaregression on dosage did
not reveal inconsistencies. The conclusion was: “Po-
tential advantages in efficacy of the new generation
drugs should be a factor in clinical treatment deci-
sions to use these rather than conventional drugs.”
This statement contradicted the main message ex-
tracted from a previous metaanalysis by Geddes et al.
(2000) on the same issue. Therefore, Geddes etal.
(2003) reanalysed the study material of Leucht etal.
again also by performing a metaanalysis. Surpris-
ingly, they did not observe an advantage for atypicals
and could, therefore, not support Leucht’s etal. con-
clusions. The critical difference between both con-
flicting metaanalyses was the selection of different
statistics: risk-difference quotient versus log-odds
ratio. This technical difference between both analyses
of the same material produced qualitative differ-
ences.

Thus, the method of metaanalysis is not as robust as it
should be for providing a highest level of evidence. Evi-
dence can only be provided by appropriately designed
controlled trials and by replications. However, meta-
analyses are not based on a well designed controlled
trial but present only a summary of statistics afflicted

with limited validity. This conclusion is in agreement
with many arguments in the biostatistical literature for
only limited conceptual validity of the method of meta-
analysis (e. g. Feinstein 1995).

What then might be the status of metaanalyses in ev-
idence-based medicine? Metaanalyses are clearly instru-
mental to explain heterogeneity in treatment effects.
They can identify the reasons of variability in outcome
measures between different studies. For this purpose
study-level variables can be entered in metaregression
models; clinically relevant determinants for differential
outcomes will emerge from the analyses (Sterne etal.
2000). They can be formulated and consequently tested
in subsequent, well designed trials. The clinician might
draw from those analyses conclusions on differential in-
dication of treatment trials. The reanalyses of the meta-
analysis comparing antidepressant effects of SSRIs and
TCAs is an illuminating example. Justification of recom-
mendations of clinical guidelines in evidence-based
medicine, however, requires the critical appreciation of
each relevant study which is informative for the topic
under study. Conclusions on efficacy, effectiveness and
practical utility are possible without relying on meta-
analyses as it is documented by well accepted and ap-
proved clinical guidelines using the critical review pro-
cedure.
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