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Alternatives to Randomised Controlled Trials for the Poor, the Impatient,
and When Evaluating Emerging Technologies

PROS AND CONS OF RCTS

The best scientific methodology to assess a medical inter-
vention is to perform a randomised controlled trial (RCT),
comparing the new intervention with placebo or an alter-
native treatment. A well designed and well performed RCT
has the benefit of controlling all other variables that may
affect the outcome through randomisation. Randomised
trials do have limitations, however. Multiple inclusion and
exclusion criteria may result in selection bias, limiting the
generalisability of the results. An example is that octoge-
narians often are excluded from RCTs, but they constitute a
considerable proportion of the patients in everyday vascular
surgical practice. Randomised trials may be underpowered,
or may be difficult to perform in the setting of rare pa-
thologies.™” Exceedingly high study costs requiring impor-
tant external funding is an additional limiting factor, which
may be mitigated when RCTs are performed within a reg-
istry setting. An important limitation of RCTs, especially
when studying emerging technologies, is that they can often
be outdated when published several years after study
design.? For the reasons mentioned above, although RCTs
remain the highest level of evidence in medicine, they are
not without problems.

HOW TO ACHIEVE UNBIASED COMPARISONS IN
OBSERVATIONAL STUDIES

Observational studies are often used to assess and compare
medical and surgical interventions. However they carry the
risk of comparing apples with pears, if adequate adjust-
ments for confounders are not performed. The standard
statistical methodology to correct for confounders includes
the use of regression analyses, for binary outcomes, for
example 30 day mortality (logistic regression), or contin-
uous outcome, for example aneurysm expansion (linear
regression). Time dependent outcome, for example survival,
is assessed with Cox regression. Univariable regression
analysis assesses the outcome correcting for one con-
founding variable at a time, whereas multivariable regres-
sion allows for correction for several variables. Although
regression analyses are easily performed with statistical
software, they involve complex mathematical methodology
with several important limitations, and often require input
from statistical expertise to ensure adequate use. A com-
mon mistake is to include more variables than the power of
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the study permits. A rule of thumb is to have at least 10
events of the main outcome (such as death, stroke, etc.) for
each included variable.

PROPENSITY SCORE MATCHING

Another possibility to correct for confounders in observa-
tional studies is to compare outcomes in matched sub-
groups selected from the total observational cohort.
Propensity score matched analysis offers the possibility for
such an analysis. To perform propensity score matching, a
set of known variables is selected and scored. Subjects with
identical scores are included in the final analysis when
comparing outcome. This technique is excellent when large
cohorts of data are available for comparison, for example to
assess outcome of two treatment methods in an observa-
tional cohort based on registry data.*” A propensity score
matched analysis mimics an RCT setting. It is important to
acknowledge, however, that residual confounders may
remain that affect the comparison of the two matched
cohorts. Matching can only be performed for variables that
are available in the dataset, and other variables (known or
unknown) may differ between the matched groups,
affecting the comparison. Examples of this are assessment
of outcome after open and endovascular aortic repair in
propensity score matched observational groups,” and open
vs. endovascular treatment of acute limb ischaemia.’ Such
comparisons, which can be performed based on large
administrative registries with several thousands of patients,
seldom include matching for the anatomical complexity of
the operation, which thus remains a residual confounder.

STEP WEDGE CLUSTER RANDOMISATION

When assessing outcome of healthcare intervention, a step
wedged cluster randomised trial design offers the possibility
for assessment of the effect of the intervention. This tech-
nigue was first used to assess the effect of hepatitis B
vaccination to prevent chronic liver disease in a nationwide
study in Gambia.® To assess this outcome, hepatitis B
vaccination was rolled out sequentially and randomly in
different regions, and the effect of the intervention was
assessed by comparing the outcome before and after
rollout of the intervention in each region. In vascular sur-
gery, a step wedged cluster randomised design has been
used for assessment of the effect of abdominal aortic
aneurysm screening on aneurysm related mortality in
Sweden.’
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In conclusion, unbiased comparisons can be achieved in
observational studies through adequate use of available
statistical methods. All study designs have their pros and
cons, and even RCTs can be affected by bias and faulty study
design. Meticulously performed observational studies with
sound statistical methodology offer a great supplement to
RCTs. In areas where RCTs are lacking, such analyses may be
the only source of evidence on which clinical practice can be
based. They are also well suited to study the rapidly
emerging technologies in contemporary vascular surgery,
where RCTs often carry the risk of becoming hopelessly
outdated when published.
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