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How much do we trust randomised clinical
trials, and related guidelines for disease
management? A critical appraisal
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ABSTRACT

In the“era” of evidence-based medicine it is now well appreciated that systematic reviews and meta-analyses
of randomized clinical trials are more powerful than other designs in their ability to answer research questions
regarding the effectiveness of interventions. In this paper a critical appraisal is made regarding the validity
of clinical trials and their role in formulating clinical guidelines.
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In the current era of evidence-based medicine (EBM) it
is well appreciated that some research designs are more
powerful than others in their ability to answer research
questions regarding the effectiveness of interventions.
Figure 1 illustrates the present belief concerning the hi-
erarchy of studies in terms of their influence on the level
of evidence for disease treatment and management. This
grading is a framework for ranking evidence of health care
interventions and designates the weight should be given
to studies when evaluating the same research question.
As we can see, on the top are the systematic reviews and
meta-analyses of randomised clinical trials (RCT). A clinical
trial is a prospective, human study that aims to evalu-
ate the effect and value of one or more intervention(s)
against a control, which usually is the current therapeutic
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approach or an already existed one, and is considered as
the “gold-standard” method for evaluating the effective-
ness of interventions. If the allocation of the participants
to the intervention(s) is made randomly (e.g., “flip coin”
or, usually, with much more sophisticated approaches)
they are called randomised, and it is made to prevent
selection bias by distributing the characteristics of the
participants - that may influence the outcome - by chance
between the groups. By this way, any difference observed
in outcome can be attributed only to the intervention. In
general, RCT are very good for hypothesis generation and
or hypothesis testing.” In this paper a critical appraisal is
made regarding the validity of clinical trials and their role
in formulating clinical guidelines.

A Critical Appraisal of Randomised Clinical Trials

As a part of a critical reading of an article presenting and
discussing the findings of an RCT, the answers to few ques-
tions will help to decide whether the results are trustable and
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FIGURE 1. The hierarchy of studies regarding their level of
evidence, under the context of evidence-based medicine. RCT:
randomised clinical trials.

can be applied to “our” patients. Specifically, the validity
of the trial’s design and methodology should, firstly, be
examined. This includes, the design of the study (parallel
or cross-over), the randomization and blindness proce-
dures, and the sample size achieved and related power
analysis. A second issue that has to be examined is the
magnitude and precision of the treatment effect on the
a-priori defined endpoint(s), and finally, the applicability
of the results to “our” patient or population. The later has
to do with the generalization of the RCT findings, which
is closely related to the sampling procedures followed on
and the characteristics of the tested sample in terms of
its representativeness.

To help the reader understand whether can trust the
results and conclusions of a RCT, and consequently the
guidelines derived based on this evidence, the following
questions could be used for a critical appraisal:

* Theresearch hypothesis (question) is clearly stated?

(focus)

* The participants were appropriately and randomly
allocated to the study’s groups? (randomization,
avoid selection bias)

* Were participants, and study’s personnel blind to
the intervention(s) group(s)? (blindness, avoid bias)

* Were all the inclusion and exclusion criteria of the
participants clearly defined and rationally support-
ed? (avoid selection / inclusion bias)

* Were participants followed up in the same way?
(equity)

* Was the number of participants enough to minimise
the role of chance, and to help deriving robust con-
clusions? (statistical power)

* Are the results presented in a precise way, and the
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conclusions clearly derived from them?

e Are all important consequences, and side-effects
considered, and can the results be applied to our
population?

As it was stated above, it is of major importance the
research question(s) to be clearly stated. The question
should be focused on the problem of interest and should
be framed in such a way that even someone who is not
specialist in the field would be able to understand them.

Regarding randomisation, simple or more sophisticated
(e.g., cluster-, stratified-randomization, etc), it refers to the
principle that each participant has an equal probability of
being assigned to any given intervention group. By this
way, selection bias is eliminated, and a balance of poten-
tial known and unknown confounding factors between
groups is achieved. While randomisation is performed to
eliminate selection bias, it cannot be guaranteed that the
study’s groups will be similar regarding important par-
ticipants’ characteristics, especially when smaller studies
are considered. A way to warrant that the groups will be,
as possible as it can be, identical, is to perform stratified
block sampling, which, although, may considered as a
violation of or the“random” principle, it ensures the equity
in participants’ characteristics between groups.

However, despite the benefits from randomization,
thereis always a risk in RCT that a-priori perceptions about
the advantages of a specific intervention, - especially when
industry funding exists-, might influence the outcome(s),
leading to biased results, particularly when subjective
outcome measures are used. To control for this source
of bias, blinding (or also called masking) of participants
(single-) and study’s staff (double-) regarding the interven-
tion given, is a solution. Recent methodological studies
have shown that blinding of patients and staff prevents
bias, since RCT that were not blinded yielded to larger
treatment effects estimates as compared to trials in which
authors reported double blinding.?

Inclusion and exclusion criteria used in the design
of a RCT, and a medical study in general, are of crucial
importance for the generalization of the results. In par-
ticular, the profile of participants entered in a RCT, frames
the general population considered, and the population
that the study’s findings can be applied. In other words,
answer to the crucial question, “does study’s findings apply
to my patient?” For example, imagine an RCT performed
only in men, or in people < 60 years, or in people without
diabetes, etc, it should be clear that the research findings
cannot be applied to women, or older people or to diabetic.
A related issue that has been discussed several times in
the past, is the under-representativeness of women and
older people in RCTs, whereas, the interventions tested
could also be applied for these population groups, too.
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The issue of statistical power, - not only for RCTs, but
also for any experimental and observational study - is of
major importance, since it reflects the ability of the study
to detect an association when such an association truly
exists in the (unmeasured) population. The statistical power
of an RCT is mainly determined by the known or expected
prevalence of the studied outcome in the population, the
duration of the study, the magnitude of the expected ef-
fect, the design, and the sample size of the study. When
the size of an RCT is inadequate (i.e., too“small”), it is very
difficult to detect any true differences in the outcome(s)
and make robust conclusions. The presentation of study’s
power, and the description of the related sample size
calculations plays an important role in the robustness of
the results. However, small-, inadequately sized studies
have been frequently, and continue to be, published.
Scientists should ignore their results, since there will be
a high probability of being observed “by chance” Of the
most important key factors for the inclusion of an RCT into

a clinical guidelines document is the adequacy, in terms
of statistical power, of its sample.

Another key factor is the statistical significance, which
refers to the likelihood that the results obtained in a study
were not due to chance. Probability of Type | error (also
known as p- value) and confidence intervals are used in
medical research to describe “significance” The choice of
a level of “significance” in medical research is subjective;
however, for many years, by convention, researchers use
a threshold of 0.05, which means that for values less than
0.05, the observed association is a% unlikely to occurred
by “chance”. An issue that should be discussed now is that,
although statistical power favourably increases as the sam-
ple size increases, too, p-value is inversely associated with
sample size (Figure 2).The later means that by increasing the
size of a study, the p-value is artificially reduced; a fact that
may lead to miss-interpretation (or over-interpretation) of
study’s findings. The past years there is a tendency to present
(1-a)% confidence intervals (usually 95%) of the effect size
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FIGURE 2. Upper plot illustrates the change in statistical power of a specific effect size Af (e.g., treatmnet difference) as the sample size
increases; bottom plot illustrates the reduction in the p-value of Af, as the sample size changes.
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measures, instead or in addition to presenting p-values.
The (1-a)% confidence interval of the intervention’s effect
size estimate (e.g., mean difference, odds ratio, hazard or
risk ratio) is the interval within which by (1-a)% “certainty”
(e.g., 95%) the true population effect will lie. It is true that
confidence intervals convey more useful information than
p-values, since they provide information about how precise
the measured intervention effect is. The width of the con-
fidence interval designates the precision of the estimate.
The wider the interval, the less the precision. A very wide
interval may indicate that more data should be collected
before anything definite can be decided. However, as in. the
case of p-value, larger samples lead to narrower intervals.

The past years it has been strongly suggested that to
reduce bias, RCT’s data should be analysed on an“intention-
to-treat”(ITT) basis. It is a fact that the validity of RCT findings
largely depends on the randomisation process. However,
practice has shown that after the random allocation of the
participants to intervention groups, it is almost unavoidable
that some of them would not complete the study (dropouts)
or change groups, for various reasons. If such participants
were excluded from the analysis, the randomization would
be violated, and baseline factors in the intervention groups
will not anymore be similar. Thus, the findings would not
be solely attributed to the intervention but could also be
due to confounding. ITT analysis is a strategy which ensures
thatall participants allocated to the intervention groups will
be analysed as they were randomly allocated, regardless
whether or not they received the prescribed intervention
or completed the study.* In few words, ITT analysis ensures
clinical reality into research, since it recognises that for vari-

|n

ous reasons, not all people in the “real” world will receive
the intended treatment or complete the study.

Despite all the aforementioned statistical and meth-
odological considerations, in order to decide whether
RCT'’s findings are of value, clinical significance plays also
an important role. A “statistically” significant finding may
have very little influence in daily clinical practice. Clinical
significance reflects the value of the RCT’s results to the
“everyday” patients and it is important in clinical deci-
sion making, regardless of whether the differences were
“statistically” significant or not. Judgements about clinical
significance of an RCT should be taken into consideration,
and particularly, how the intervention benefits (measured
e.g. in life-years gained, number-needed to treat, quality of
life, etc) and any adverse events, are valued by the patient.
Moreover, based on the results of RCTs, clinicians will make
decisions not only about the validity of the findings, but also
whether they are applicable to their patients. Issues that one
needs to consider before choosing to incorporate research
evidence into clinical practice, concerns similarities in pa-
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tient’s populations, if side effects outweigh the observed
benefits, and the availability and cost of treatments to their
local setting. For example, if a specific intervention has found
to be effective in hyperlipidemic patients in the USA, it has
to be explored whether there is any biological, geographical,
behavioural or cultural reason why that particular interven-
tion is also effective in hyperlipidemic patients in Greece.
Moreover, it should be considered whether the reported by
the RCT side effects may compensate the potential benefits
for the patients. In addition, treatment cost and availability
are always a barrier in spreading the RCT evidence to the
world. There will be no point in prescribing a treatment
which cannot either be obtained, or which local hospital
or practice is not in a position to support.

The issues discussed regarding the design, analysis
and interpretation of an RCT'’s findings are the main pil-
lars in an attempt to perform a critical appraisal of a RCT.
However, another important issue is the role of funding
of RCTs. Several papers have dealt with this issue, leading
to conflicting results regarding the role and the sources
of funding, and particularly from the industry, on trials’
outcomes. Although it is not the purpose of this paper,
it should be underlined that all sources of research fund-
ing should be clearly stated, together with any conflict of
interests by the authors.

How much physicians trust guidelines
based on RCTs?

Physicians always want their decisions to be based
on state-of-the-art evidence. The variations in medi-
cal decision making observed in the past years among
different countries, regions, and even within hospitals,
have led to a more systematic approach to finding the
most appropriate strategy for the patient. This approach
is the evidence-based medicine (EBM) that is based on
systematic reviews of the literature and meta-analyses
(when available) of relevant studies, preferably RCTs,
and follows a series of steps to gather sufficiently useful
information for the unique patient. In the context of EBM,
clinical guidelines have become common in the practice
of medicine nowadays (Figure 3). Guidelines are usually
based on large panels of physicians, health scientists
and other professional organizations, that based on the
available level of evidence aim to develop a structured
roadmap of daily clinical practice. The vast majority of
specialty medical societies have published such guidelines,
others based on simple if-then-else steps, and others being
more complex, following multistep rules that are formal-
ized using algorithms. However, it should be noted that
clinical guidelines do not take into account the degree
of uncertainty inherent in RCT results, the likelihood of

Journal of Atherosclerosis Prevention and Treatment — JAPT



How much do we trust randomised clinical trials, and related guidelines for disease management?

Classes of recommendations Definition

Suggested wording to use

FIGURE 3. Classes of recommendations and levels of action usually used in clinical guidelines. Colours from green to orange to red

illustrate the level of uncertainty in decision making

intervention’s success, and the hazards and benefits of
each sequence of action.

However, how much do we trust clinical guidelines? In
an editorial paper published in BMJfew years ago, Jeanne
Lenzer raised the issue “Why we can't trust clinical guide-
lines”* It was supported that despite that it seems difficult
to bias clinical guidelines when having so many experts
participating under the sponsorship of large professional
bodies, there is a number of cases suggesting that this
may be common.® As reported by Edwin Gale, despite
the calls to prohibit or limit conflicts of interests among
guideline panelists, most guideline authors have conflicts,
making the guidelines less than reliable.® For example, in
the 2012 released guidelines of the American Heart As-
sociation / American Stroke Association notes that” ...
every effort has been made to avoid any actual or potential
conflicts of interest that may arise as a result of ... a business
interest of a member of the writing panel ...", according to
the conflict of interest disclosures, 13 of the 15 authors
had connections with the stroke related industry and 11
had links to companies.” Moreover, many other conflicted
clinical guidelines have come to light in the past years in
a variety of medical disciplines.

Despite all these considerations, the countless ad-
vances in medical research, and health services have
reduced the level of uncertainty in clinical guidelines
when applied in practice. Physicians tend to trust guidelines,
even if they may say” ... we stick within the standard of care,
because when something goes wrong, want to be able to
say: we were just doing what everyone else is doing, even
if this was not very good” In a survey conducted during
the 13th Summer School of the Hellenic Atherosclerosis

Journal of Atherosclerosis Prevention and Treatment — JAPT

Society (www.atherosclerosis.gr) on July 2020, 648 male
and female physicians and other health care scientists
were asked about their opinion regarding the validity of
published RCT and guidelines for atherosclerotic disease
treatment and management. It was observed that 70%
reported that they trust published clinical trials, and 75%
that they found them useful in their daily clinical practice.
However, 72%, reported they have some moderate to
strong concerns whether the authors of clinical guidelines
are unbiased. Taking all the aforementioned considerations
into account, and in order to increase the trust of clinical
guidelines, efforts should be directed in increasing the
validity, the reproducibility and the transparency of clinical
trials. It may be also necessary to consider a wider range
of research approaches, including the integration of “real”
world studies, that can provide converging evidence on
intervention effects.

CONCLUSIONS

An RCT is the most rigorous scientific method for
evaluating the effectiveness of health care interventions.
However, bias could occur when there are defects in the
design and analysis of a trial. It is important for people
reading medical reports of RCT to develop skills for critically
appraising RCTs, including the ability to assess the validity
of trial's methodology, the magnitude and precision of
the treatment effect, and the applicability of results into
a broader population.
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NEPINHWH

MN6co EPMOTEVOUACTE TIG TUXALOTTOINMEVEG KAIVIKEG OOKIUEG
Kal TIG KatevuOuvtripleg odnyieg; Mia kpitikny a§loAoynon

AnpooBévng MavaylwTtdkog
Tunua Emotriunc Ataitodoyiag-Atatpoeric, ZxoAn Emotnuwv Yyeiag kat Aywyric, Xapokormeio
MavemoTtruto, ABRva, EAAGSa, ZxoAn Yyeiag, MNavemotriuio Kaumépa, Avotpalia

TNV «EMOXN» TNG LOTPIKAG TwV eVOEIEEWY, Ol CUOTNUATIKEG AVOOKOTTAOELG KAl Ol UETA-AVAAUCEIC TWV TUXALOTION-
NUEVWV KAIVIKWV SOKIPWV gival amd Ta 1Mo 1oXupd epyaleia otnv IKAVOTNTA TOUG VA ATTAVTOUV OE EPEUVNTIKA
EPWTHATA OXETIKA UE TNV ATTOTEAECUATIKOTNTA TWV TTAPEURATEWV. Y€ AUTO To APOPO yiveTal pia KPITIkn aglo-
AOYNON OXETIKA JIE TNV EYKUPOTNTA TWV KAIVIKWV SOKIUWVY Kal To pOAO Toug 0Th SIapop@waon KAIVIKWV oSnylwy.

NEZEIX KAEIAIA: Tuxatomoinuéveg KAIVIKEG SOKIUEC, eVOEIEEIG, KaTeuBUVTIPIEG 0ONYIEC
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