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Summary

Evidence-based medicine is the cornerstone of shared-decision making in healthcare today. The public deserves clear, transparent and trust-worthy
information on drug efficacy. Yet today, many drugs are prescribed and used without solid evidence of efficacy. Clinical trials and randomized
clinical trials (RCTSs) are the best method to evaluate drug efficacy and side effects. In a shared medical decision-making approach, general
practitioners need drug assessment to be based on patient-important outcomes. The aim of project Rebuild the Evidence Base (REB) is to bridge the
gap between the data needed in clinical practice and the data available from clinical research. The drugs will be assessed on clinical patient important
outcomes and for a population. Using the Cochrane tools, we propose to analyse for each population and outcome : 1) a meta-analysis based on RCTs
with a low risk of bias overall ; 2) an evaluate of results of confirmatory RCTs; 3) a statistical analysis of heterrogeneity between RCTSs, and 4) an
analysis of publication bias. Depending on the results of these analyses, the evidence will be categorised in 4 different levels: firm evidence, evidence
(to be confirmed), signal or absence of evidence. Project REB proposes a method for reading and interpreting randomized clinical trials and their
meta-analysis to produce quality data for general practitioners to focus on benefit-risk assessment in the interest of patients. If this data does not exist,

it could enable clinical research to better its aim.

KEYWORDS

Health-policy; Evidence-based medicine; Meta-analysis; Patient safety; Communication

Abbreviations

RCT: randomized clinical trials
REB: Rebuild the Evidence Base

Page 2 of 28



Introduction

For the last 30 years, evidence based medicine (EBM) has upheld that scientific data and its level of certainty should be the cornerstone of decision-
making in everyday practice [1]. Although it has allowed undeniable progress in the fields of research and medicine, this approach is being
challenged [2-6].

Firstly, many authors [4,6] lament the diversion of EBM away from the interest of patients. Indeed, it is uncertain whether some research data
[4] and guidelines are trust-worthy [7], particularly when financial gains are in play. Results may be manipulated by pharmaceutical firms [8-20],
when experts have conflicts of interest [21-25] or when there is publication [26,27], or cognitive or interpretation biases [28,29] (for example
“optimism bias” [30] or confirmation bias i.e “seeing what you want see” [31] bias). Spins in interpretation and presentation of results can cloud the
results, even of studies with a supposed « high level of evidence» such as meta-analyses of randomised controlled trials (RCTs) [4,6,32,33]. For
example, in a sample of 93 RCTs in the cardio-vascular field, an estimated 54% (95% CI : 44%-64%) [34] had a spin in the conclusions (a positive
interpretation of statistically insignificant results).

Secondly, although proponents of EBM have highlighted the importance of finding the « best avaible evidence » [1,35] by using RCTs and
their meta-analyses rather than observational studies [36,37] for decision-making, they have not defined what makes data sufficiently convincing to
justify, for example a drug prescription. This has led to a great variability in the interpretation of what is evidence and so in decisions made in every
day practice and recommandations from guidelines [38] (Box 1). Even if RCTs or meta-analyses of RCTs are the best evidence available, what is the
methodological minimum required to consider the evidence to be compelling enough to propose a therapy to a patient? Could firm evidence derive
from a high risk of bias clinical trial or a meta-analyses of studies low-quality results? Can significant results with a “very low quality of evidence”
[39] be considered convincing? Haynes et al. consider results of low quality RCTs on par with those of observational studies [40]. Djulbegovic and
Guyatt recently wrote « prudence generally dictates not implementing interventions when only very low quality evidence exists » [41]. However, only
up to 8 to 12% of therapies have proven their efficacy with certainty [42-44] for patient-important outcomes (P10). For example, among 201

systematic reviews of pharmocological intervention, only 12.4% had a positive conclusion for a PIO with a high level of evidence [42].

Another pivotal point is the trust a health-professional has in available drugs. If doctors prescribe a drug to their patients, it is because they
believe it has been authorised by a higher authority (like the Food and Drug Administration [FDA] or the European Medicines Agency [EMA]) and
so that its therapeutic benefit must be established, at least for the indication approved in the guidelines. In real life, doctors have neither the time[45],
nor the skill [46] to correctly evaluate the evidence and so put their trust in national policies or guidelines [47]. In practice, decisions are often not
based on solid evidence (Box 2 for examples). How can we promote a treatment with no proven benefit within the “primum non nocere” ethical

principle?

Before asking what the “best available evidence” is, should we not decide what is the “best possible and necessary evidence”? What is the
best possible and strict minimum needed to justify a prescription and so what does the E in EBM really represent ? Should we not hurry to answer this

question before the use of unconvincing evidence in decision-making and the hacking of EBM has lasting repercussions on the relationship between
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health-care givers and patients? How can patients continue to trust in the scientific method and health institutions and therefore in the doctors holding
the prescribing pens?

In our opinion, the method behind EBM remains the best available for health-care providers and their patients. In fact, many authors have
underscored its crucial role regardless of its limitations and have called for the rebuilding of EBM on more solid bases [6,48]. Indeed, it allows a
rational use of care for example by limiting over-treatment [49] and allowing a justified halt to unvalidated common practices when RCTs do not
prove the benefit of a drug [50]. But there can be no truly informed decision without deciding whether or not the evidence is conclusive for a specific
drug in a specific context [51,52]. For the moment, to our knowledge, there is no tool or database that allows general practitioners and patients to
know what they can really expect of a drug in a specific clinical situation expressed in terms of effect-size on a PIO.

In keeping with the call to rebuild the evidence-base [2,6,48], and because doctors cannot evaluate the soundness of multiple guidelines [53-
55] or of multiple meta-analyses on the same topic [56,57], we aim to propose a solid and objective method for reading and interpreting data (from
RCTs or meta-analyses of RCTs) about the treatment effect of drugs. We call this the REB method: Rebuild the Evidence-Base [58] in line with the
EBM manifesto [6] We hope it will help restore trust in drugs, in medecine and in doctors by providing the right information for shared-decision

making.

Methods

Protocol

The protocols will be registered, for each drug of interest, in a secure database such as PROSPERO (https://www.crd.york.ac.uk/PROSPERO/) or
other (eg. https://osf.io/registries) and will follow the P-Prisma guidelines [59]. The procedure for these reviews will follow established best methods
and Cochrane standards [60].

Drugs chosen initially will be specific molecules used in every day practice in general practice, notably drugs prescribed for comfort, such as

for pain control or benign symptoms. But the method could be used for any type of drug, no matter the indication.

Literature search
We will search at least in MEDLINE, Cochrane Central Register of Controlled Trials (CENTRAL) and Embase without any language restriction, but

others database (Scopus, Web of Science, etc ) may be used. We will combine both MeSH and free text terms to identify relevant articles (example

international non-proprietary name). Once the MEDLINE strategy is determined, it will be adapted to the syntax and subject headings of the other
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databases. We will also search the publication of study protocols : at least in ClinicalTrials.gov, but others also such as the World Health
Organization (WHO) International Clinical Trials Registry Platform (ICTRP) Search Portal (https://trialsearch.who.int/) to detect ongoing or

unpublished trials in order to assess publication bias. And, when possible, Cochrane’s systematic review on the same topic will be consulted so as to

identify additional eligible etudies.If strong reviews of litterature have already been published on the same population, drug and P10, we will update

these reviews and the entire process described below will be applied to the previously included and newly included studies.

Eligilility criteria

We will include RCTs testing for superiority of the drug of interest against placebo or active drugs in a specific indication and/or population. The
outcomes will be PIO (not surrogate). Non-inferiority trials testing against the standard drug may also be considered. In this case, we will check for

clinical pertinence by evaluating the potential loss of efficacy in balance with the benefits of the drug in question.

Study process

Teams of two paired reviewers, without any conflicts of interest (http://www.transparence.gov) trained in health research methods, will independently
screen titles, abstracts and full texts for eligibility. They will assess risk of bias and collect data from each eligible study, using standardised, pilot
tested forms, together with detailed instructions. Reviewers will resolve disagreement through discussion or, if required, by arbitration by a third

reviewer.

Data collection

We will collect the following information from each eligible RCT:

- General study characteristics: author name, year of publication, total number of patients randomised, number of treatment groups, length of
follow-up, study phase, funding source, trial registry number, countries involved and number of study sites;

- Patient characteristics: gender, age and pertinent characteristics according to the drug of interest and the target population;

- Intervention: baseline treatment, details of intervention and control groups (eg, International Non-proprietary Name of drug, dosage and
duration of treatment) and concomitant treatments throughout the study;

- Comparator: placebo or active drug (standard or not);

- Outcomes: how primary and secondary outcomes are defined and measured in each study or protocol, number of events and patients

included for analyses in each group, as well as adjusted data if available.
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Taking into account the risk of false positives

If possible, the initial protocol (published or not) of the RCT will be used to better evaluate the study’s biases, particularly bias due to deviations from
the intended interventions or statistical analysis plan. This will verify that the hypothetico-deductive approach is respected and that the result of the
RCT is confirmatory, rather than exploratory [61-63].

Risk of bias assessment

We will assess the risk of bias of included studies with the Cochrane Collaboration’s ROB’s V2 tool [64] bias arising from the randomisation process,
bias due to deviations from intended interventions, bias due to missing outcome data, bias in measurement of the outcome, bias in selection of the

reported result. These will be judged as low, some concern or high risk for each type of bias for a specific outcome.

Risk associated to multiplicity of statistical tests and type I error

In case of multiple testing of the main outcome (for example in case of multiple outcomes or intermediary analyses), we will check for adjustment
methods [61,65-67] to control the risk of a type | error (examples : Bonferroni’s correction or outcome that were planned in hierarchal analysis). If
these analyses are done we consider the risk of a type | error is controlled. If this risk is not anticipated in the protocol, the risk of false positivity is
high and the result of the study will then be considered as exploratory, even if a statistical difference is found [67].

If the primary outcome is a composite criterion, we will consider statistically significant results of an individual outcome of this composite
criterion as a primary outcome with a controlled risk of type I error after checking for the risk of multiple testing (for example if planned in

hierarchical analysis) or after checking for consistency.

Definition of a “conclusive” RCT = confirmatory trial and overall low risk of bias

We will consider that an RCT is conclusive for the outcomes chosen if these two criteria are true:

- The overall risk of bias is low, and
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- The results are statistically significant for outcomes that were defined a priori (or that were modified without any knowledge of the results)

and after taking into account the risk of multiple testing and type I error (in confirmatory trials [63]).

meta-analysis

For each outcome, a meta-analysis will take into consideration only results from RCTs with an overall low risk of bias. The result of this meta-

analysis will be considered positive if the results are statistically significant (p<0.05).

statistical analysis

For all outcomes, the number of events in each group will be extracted. As much as possible, we will pool the risk ratios reported in the studies as
these are often hazard ratios or adjusted risk ratios. For dichotomous (binary or qualitative) outcomes, we will calculate Risk Ratios (RR) with 95%
Cls from the number of events and participants in each treatment group. For continuous (quantitative) outcomes, we will calculate the difference in
means (or standardised mean differences if necessary) with 95% confidence intervals (ClIs). If events are very rare (0 or 1 in each group of the RCT),
we will pool data using Peto’s methods (because corrections for zero cell counts are not necessary) with reported pooled Peto odds ratios and
associated 95% Cls. We will use a random-effect model meta-analysis to assess the treatment-effect of a drug. Statistical heterogeneity across trials
will be assessed with the 12 statistic. The 12 statistic measures the proportion of overall variation that is attributable to between-study heterogeneity
and according the Cochrane Handbook [60] the uncertainty in the value of 12 is important when the number of studies is low.

Heterogeneity is generally considered substantial if the 12 is between 50% and 90% (and considerable between 75% and 100%) but the
interpretation of heterogeneity and its derogatory caracter will be left to the judgement of the authors. When possible, we will use the results from
intention-to-treat (ITT) analyses from the RCTs included. Publication bias will be evaluated directly by analysing trial registries and when the number

of trials is sufficient by Egger’s Test.

Quiality of evidence
In the end, the number of conclusive RCTSs, the heterogeneity and the publication bias between the RCTs will be evaluated. Publication bias and

heterogeneity will be evaluated’ each time but the analysis of the results (is it a significant source of bias or not?) will be left to the authors’

discretion. The process and a guide to interpretation are presented Fig. 1.
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For each population and each outcome, the REB method will conclude to one of four levels:

1. Firm evidence (result with little chance of being refuted):
At least 2 conclusive RCTs for the outcome chosen;
AND No suspected or real publication bias;

AND positive meta-analysis for the outcome chosen without substantial heterogeneity.

2. Evidence: data is convincing and must be confirmed so as to reach “firm evidence” level:
Only 1 conclusive RCTs for the outcome chosen;
AND No suspected or real publication bias;

AND positive meta-analysis for the outcome chosen without substantial heterogeneity.

3. Signal: results to be confirmed but no evidence:
Results are promising and need to be confirmed by a conclusive RCT focusing on the same outcome.
A) No conclusive RCT for the outcome chosen;
AND positive meta-analysis for the outcome chosen without substantial heterogeneity in the meta-analysis (if meta-analysis possible);
AND No suspected or real publication bias.
B) At least 1 conclusive RCTs for the outcome chosen AND one of these situations:
- Not positive meta-analysis (negative or inconclusive);
- OR positive meta-analysis but substantial heterogeneity in the meta-analysis;

- OR positive meta-analysis but suspected or real publication bias.

4. Lack of evidence

If an analysis does not fit one of the above cases, it will be considered that there is not enough evidence to conclude on the effect of the drug.
Here are some cases where this conclusion will be applied:

A) No RCTs included after data search.

B) No conclusive RCT and one of the following:
- Not positive meta-analysis (if possible);
- OR positive meta-analysis but substantial heterogeneity in the meta-analysis;
- OR positive meta-analysis but suspected or real publication bias;
Q) At least 1 conclusive RCTs for the outcome chosen AND one of this situation:

- Not positive meta-analysis with substancial heterogeneity OR suspected or real publication bias;
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- Positive meta-analysis but substantial heterogeneity in the meta-analysis AND suspected or real publication bias.

If the meta-analysis cannot be carried out, the decision will fall to the authors as it will depend on the stituations and the trials available, their

statistical strength and the data available.

Discussion

Through the application of a pre-determined process, REB aims to deliver the truest interpretation of drug efficacy. The highest level of evidence,
firm evidence, will prove a specific causal effect of the drug, with a very low probability of rebuttal [68]. This process is adapted to discuss drug
efficacy, and not toxicity for which other types of studies are warranted (such as observationnal studies [69]). Indeed, the reasoning is different when
discussing risk evaluation as “signals” must be examined along with their overall coherence. In the same way, the REB method is probably not

adapted to all treatments.

REB: why is it important and what is its position in relation to other methods?

Firstly, in contrast with other methods [70-72], with GRADE [37,68,73], or with trial sequential analysis [72,74], REB highlights the fundamental
role of confirmatory RCTs [61-63] in deciding whether the data is convincing or not, especially in drug therapies (Box 3). Indeed, this type of study is
the most appropriate to discuss efficacy and decision-making. Hence why these studies are the basis of most regulation agencies’ decisions where
dichotomy is necessary (to prescribe or not to prescribe, to approve or not to approve). REB is a standardised way to present and interpret results to
doctors and patients. Hypothesis generating results from RCTs or meta-analyses are not considered as evidence, in this way REB differs from the
classic meta-analytical approach. Convincing data must come from statistically significant results of a positive meta-analysis with low heterogeneity
and no publication bias and with at least a confirmatory RCT conclusive for a P10 (with control of type I error), with a low risk of bias and in line
with other RCTs. Strictly speaking, firm evidence must come from two confirmatory RCTs (Box 4) along with the above-mentioned criteria in
agreement with the scientific principle of reproductibility [70]. The REB method focuses on the body of evidence [73] to allow a truer interpretation

of scientific results.

Secondly, REB focuses on RCTs of high quality (low overall risk of bias). This is essential to lower the risk of false positives and so the treatment of
patients with useless, costly or even harmful drugs. The process highlights the importance of risk of bias evaluation although rating the quality of
evidence is partly subjective [75]. However, ROB2 describes the evaluation criteria explicitly and transparently so as to harmonise evaluations and
minimise the arbitrary of judgments [64]. Indeed, it is worth noting that although the importance of taking into account risk of bias evaluation is well

established [60,64], in practice Hopewell et al. found that sensitivity analyses according to risk of bias is only done in about 7% of systematic reviews

10
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of RCTs [76], which supports the fact that the risk of bias of studies is not often taken into account (Box 1). REB proposes to reverse the usual
reasoning so as to analyse only the unbiased results of high quality RCTs. Trials with unacceptable risk of bias are to be considered as exploratory,
and results cannot be convincing.

Finally REB will determine the effect of a drug on a specific P10 and in a specific population. Indeed, the “evidence” in EBM must be
centered on the patient to sway medical decisions. It underlines that proof is only convincing in a specific context depending on the PICO
(population, intervention, control , outcome) characteristics [77] and extrapolation can never replace direct proof [78-80]. This is essential as a recent
study showed that as many as 36% of subgroup characteristics interacted with the treatment effect. Also a drug that may have proven its efficacy in
one context, may be less efficient in a different one. This is true for example for pregabalin which is considered efficient for neuropathic pain [39] but
not for chronic back pain or sciatalgia [81,82]. Similarly antidepressants have yet to prove their efficacy in specific contexts like alcoholism [83],
cancer [84] or Alzheimer's disease [85,86]. Contrarily to I-DPP4 [87-88], GLP1-agonists seem to lower the cardiovascular risk of patients [89]. Even
if their mecanisms seem to put them in the same class (incretin pathway), it is not justified to extrapolate that I-DPP4 could have the same benefits
[90]. In this way, applying a result to a patient is a leap of faith [77] because the patient cannot be identical to that included in RCTs. In our opinion,

this leap of faith can be part of shared decision-making but not of a scientific demonstration.

Significance of reb in practice: informing doctors and patients of the reality of the evidence and of sufficiently convincing facts

REB answers two questions “Can it work?” And “Does it work in practice?” [91] and these are the first stepping stones essential to a truly shared-
decision. These first steps are necessary but not enough as the level of evidence cannot suffice to decide to treat or not a patient [92-94]. Other factors
intervene such as the clinical pertinence (effect size), the harm, the burden, the cost or the availability of alternatives. After these drug-centered
considerations, there is also the patient's beliefs and values and the posture and experience of the doctor [92]. REB is a method for reading and
interpreting data, from RCTs and meta-analyses, to define how firm the evidence is, but the leap from evidence to decision depends on the quality of
the patient-doctor relationship. Indeed, science says “what is” and not “what should be done”. If the decision can vary according to the context
(depending on the patient's choice or the prognosis or the available alternatives...), the solidity of the evidence does not. With a logical, explicit and
scientific approach, we can say if a result is evidence or not. Choosing the appropriate method to answer a research question and deciding a priori
how to interpret the results can generate convincing data. Without this method, the interpretation is much more influenced by preconception, context
and other biases (notably financial ones).

Seeing as high-quality evidence in favour of clear therapeutic benefits is rare, we do not expect to find a lot of “firm evidence” or “evidence”
of drug efficacy, especially as the criteria is very demanding [42-44]. Although there may be few drugs that meet this requirement, this is not a good
reason not to do this demanding assessment. We consider it of upmost importance that time and money should not be wasted on RCTs that are not
designed to minimise the risk of bias as much as possible. Medical research owes it to the public to provide information on drug efficacy that is as
transparent and irrefutable as possible. By lifting the fog [93], the results of REB could help doctors, patients, teachers, regulators and public health
decision-makers. In practice and for shared decision-making, it can be legitimate to treat a patient even though there isn’t a convincing level of

evidence of efficacy, for example in case of pain or when no better alternative is available and when no important side effects exist [94-95]. In the
11
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same way, the extrapolation and the applicability of a proven effect on a certain P10 can be legitimate if there are no factors known to modify this
effect [77,96,97]. Official guidelines take into account a wider scope of aspects: from the quality of the evidence (when evidence there is), to how to
apply the data in day-to-day practice (choices in life-threatening situations, benefit-risk balance, existence of convincing alternatives, cost to society,
equity, patients’ beliefs or preferences etc.). In this context of guidelines, the GRADE system is relevant [37,68,98].

The foremost aim of REB is to inform the patient and the general practitioners of the existence of this evidence so that an informed choice is
available in keeping with EBM [99-100]. Here is the strength of REB: to allow an informed decision even in the absence of a proven effect of the
drug. Today, without knowing if evidence is available, whether it is unequivocal or not, choices cannot be informed and so justifications can be

implicit, vague and confused. This project will feed into a website to help health-care practitioners discuss drug options with patients and is the focus

of the next step of our research team.

Conclusion

What does the E in EBM really stand for? The REB project aims to provide both a systematic method of evaluating drugs and an explicit and pratical
way of presenting the results so that their interpretation may be more objective. Its final aim is to inform patients and general practitioners on the
existence or not of firm evidence: a convincing and credible effect of a drug for a P10 in a specific population. The impact of such an evaluation is
potentially major, for patients, care-givers and the community as a whole.
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Legend of figure

Figure 1. REB project flow-chart and interpretation table.

Box 1. Examples of spins: fluctuating interpretations of what is convincing enough.

“The crucial question that making a decision imposes is, is the evidence good enough to act on?” [1] . Evidence is expressed on a continuum scale of
credibility, whereas decision making is about choice and is a categorical exercise—we decide or do not [2-4]. So how can we define the level of
confidence where a result is solid enough to act upon? Confronted with the same data, from RCTs or from meta-analysis of RCTs, some conclude
that the evidence is sound, while others don't. This suggests that the soundness of evidence depends on the context rather than the internal validity of
the study. For example, following the publication of the results of UKPDS 34 [5], the medical community along with many promoters of evidence-
based medicine (EBM) [6,7], considered that metformin had proven its efficacy for overweight patients with type 2 diabetes, even though the study
presented many risks of bias [8]. Also, in Evidence Based Medicine, Gerstein [6] concluded that metformin was efficient although the study was not
double-blind, although Schulz at the same period highlighted the importance of double blinding to prove drug efficacy [9]. At the time no other
treatment had proven its efficacy for type 2 diabetes [5] which probably explains why the results for metformin were deemed convincing. If the
results had been published today they would probably have been considered more cautiously and a replication of the results or a confirmatory RCT
would have been required. This has not been done to this day [8,10]. This shows how context or implicit preconceived values can bend the
interpretation of results [11,12]. Today, metformin remains the gold standard although different meta-analyses of RCTs have concluded that it is not
clinically beneficial (no lowering of morbimortality) [8,10,13].In the same way, when evaluating anti-depressants, a meta-analysis [14] with 82% of
low or moderate quality RCTs is unconvincing for some authors [15-17]. For others [14,18] this does not affect the credibility of the results. In
another domain, a distinct interpretation of what was convincing [12] led French health-authorities to stop reimbursing anticholinesterase drugs in
Alzheimer's disease [19]. The use of steroids for acute bacterial meningitis is also exemplary and well described by loannidis [20]. In 2007 a
Cochrane meta-analysis of 18 studies concluded that steroids reduced the total risk of mortality (RR = 0.83, 95% CI 0.71 to 0.99) and the rates of
severe hearing loss (RR 0.65, 95%CI 0.47 to 0.91) [21]. In 2015, the addition of new studies (25 in total) suggested that these benefits were probably
true both for total mortality (RR 0.90, 95%CI 0.80 to 1.01) and for rates of hearing loss (RR 0.67, 95% C1 0.51 to 0.88) [22]. However, if the analysis
were restricted to only the 4 studies that were of high quality, then the results were not reversed (mortality: RR 1.00, 95 % CI 0.88 to 1.14 ; severe
hearing loss: RR 0.90, 95%C1 0.73 to 1.12) [21]. In pratice, can we consider steroids to be efficient or not? Can doctors be entrusted with judging
what is convincing data? In the absence of clear cut-off or criteria, EBM has not solved the problem of how to interpret results to allow a transparent
therapeutic decision. Some authors [23,24] have justified the prescription of potentially iatrogenic drugs on the basis of poor quality studies or
observational studies because it was considered the best available evidence at the time. On the contratry, REB defines evidence, i.e. what is

convincing, a priori with a rigorous and objective methodology, so that results are interpreted independently from the context or preconceptions.
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Box 2. Can we trust guidelines and marketing authorisations?

Many drug approvals rest on shaky ground. For example, according to one study, more than half of new drugs entering the German healthcare system
have not been shown to add benefit [1]. In France, for example, acetyleucine prescribed for vertigo [2] or pholoroglucinol [3] for pelvic pains in
gynecology have been approved by health authorities when there is no proof of clinical benefit. Likewise, FDA approvals for new drugs are more and
more rarely based on high quality pivotal studies [4], this is particularly true for cancer drugs [5-7]. Even once approved, the use of the medication
can drift away from the indication it is approved for (off-label use), in which case there is no proof of efficacy as it is the case for pregabaline in
lower back pain or sciatalgia [8-11].

Regarding guidelines, reliability is fickle, as systematic reviews are not always included in their methodology [12]. In a systematic review
including 52 international guidelines for the treatment of type 2 diabetes [13], 58% stated they had carried out a systematic review. Only one
guideline cited three major meta-analyses published in journals with impact factors superior to 10. Three quarter of the guidelines failed to detail their
bibliographic research methods. Also, most were based on low quality evidence (Level of Evidence B ou C) [14,15], including those considering drug
efficacy [16]. One such example is the recommended prescription of aspirine in primary prevention of cardiovascular disease in some guidelines
[17,18] when confirmatory RCTs have failed to show a clear benefit [19] and 3 megatrials seem to confirm the lack of net benefit [20-22]. Aspirine is
also recommended by the USPTF [18] in the prevention of colorectal cancer on the basis of purely exploratory results, with no confirmatory trial to

validate its use in this indication. How can guidelines replace primary sources of data in the decision-making process?
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Box 3. Confirmatory versus exploratory, why it matters.

The results of a meta-analysis of exploratory RCTs are only hypothesis generating, like the RCTs it explores. These results are exploratory and
cannot be decisive on their own. Confirmatory RCTs are necessary to validate hypotheses and to back decisions with science. They follow the rules
of hypothetico-deductive logic (Neyman and Pearson) by defining a priori the hypothesis, the design, the statistical analysis etc. to protect from type |
error [1]. Results of confirmatory RCTSs rely on the decision logic [2]. In theory, these type of studies are necessary for the European Medicines
Agency (EMA) and the United States of America (USA) Food and Drug Administration (FDA) to issue statements for drugs [3]. The results of
confirmatory trials is opposed to that of exploratory trials which are not planned a priori and are victims to type 1 error increase. These results are
hypothesis-generating [1,4] as are other analyses: sub-group, secondary outcomes or post-hoc (where test multiplicity is not accounted for) [5,6].
Meta-analyses are not safe from false positives results because of the multiplicity of statistical tests [7,8] and because they do not follow the
hypothetico-deductive logic [9]. Alone they cannot be decisive and must be confirmed by high quality RCTs. For example a meta-analysis of RCTs
tested the efficacy of steroids in the treatment of acute sore throat and pharyngitis[10]. It concluded that steroids were beneficial for “pain at 24hrs”,
although all 5 included RCTs were inconclusive for this outcome. Not only that, but one of the studies, of high-quality and testing “pain at 24hrs” as a
primary outcome did not find any statistically significant difference (RR = 1,28 ; IC95% = 0,92-1,78; p = 0,14)[11]. The result of the meta-analysis, in
favor of the prescription of steroids in this indication, is purely exploratory. Indeed, Hayward et al specify in their methodology that « all secondary

outcomes are considered exploratory » [11]. How can an exploratory result become decisive in a meta-analysis?

Another example is that of a meta-analysis of RCTs [12] which concluded that vitamine D supplementation lowered the risk of cancer by 16% (with a
high level of certainty according to GRADE with a Trial Sequential Analysis) and this, even though no individual RCT measured vitamin D efficacy
on risk of cancer as a primary outcome, and one RCT (following 25,000 patients for 5 years) did not yield positive results [13]. According to the REB

methodology, the benefit of vitmain D to reduce the risk of cancer remains to be confirmed.
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Box 4. Two for tea and why we need two confirmatory trials.

In theory, the absolute proof of theraupeutic effect rests on positive results of at least two confirmatory trials with a low risk of bias [1], with no
contradictory results form a meta-analysis of all trials testing the same drug on the same population. This garantees the stability of the result
according to the scientific method with causal inference [2,3]. Indeed, initial results may be refuted by second RCTs and their meta-analysis (for
example the results of the CHAQOS study of Vitamin E in cardiovascular prevention [4] was refuted by an meta-analysis of the body of evidence [5]).
This is why, in theory regulatory bodies like the FDA or the EMA, have at some period demanded at least 2 pivotal studies to warrant marketing
authorisation [6]. This is debated [7], as a recent study showed that most marketing authorizations of the FDA have recently been based on only one
pivotal study [8]. Indeed, for rare diseases only one study may suffice to authorize market access, in a compromise between an ideal decision basis,
the unmet medical needs, and the limited number of patients. Also, carrying out a second study can be difficult for mega-studies such as for cardio-
vascular prevention when thousands of patients are included [6]. On the one hand, bisoprolol for heart failure with reduced ejection fraction has only
been tested correctly in the CIBIS 2 study [9]. On the other hand, other examples show that it is possible to duplicate studies as with aspirine in
primary prevention [10], atorvastatine in diabetic patients [11,12] or rosuvastatine in patients with heart failure [13,14]. For symptomatic treatments,

RCTs are easier to replicate and meta-analyses can include dozens of RCTs [15,16].
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