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Objective. The objective of this study was to evaluate the proportion of therapeutics that have proven their efficacy on patient-important outcomes with a high quality of evidence among Cochrane systematic reviews (SRs). Methods. We surveyed a random sample of 400 SRs' abstracts published between September 2012 and December 2015, which compared therapeutic interventions with at least a placebo or no intervention control. The primary endpoint was the proportion of SRs with a statistically significant efficacy on a patient-important outcome and with a high quality of evidence. Results. Among the 400 abstracts surveyed, 32 (8%) found efficacy on a patient-important outcome with a high quality of evidence. Half of the 400 SRs (50.2%) evaluated a pharmacological intervention and 12% of these found efficacy of the intervention on a patient-important outcome with a reported high quality of evidence.

Conclusion.

Based on an analysis of 400 abstracts of SRs from the Cochrane Collaboration, we found that there is a low number of therapeutic interventions which have proven their efficacy on patientimportant outcomes with a high quality of evidence.

Introduction

When therapeutic interventions can be tested, they must have their efficacy proven in high-quality studies, such as randomized controlled trials (RCTs), or systematic reviews (SRs) with or without metaanalysis (MA) of these high-quality RCTs [START_REF] Guyatt | Evidence-based medicine. A new approach to teaching the practice of medicine[END_REF][START_REF] Howick | The philosophy of evidence based medicine[END_REF]. However, evidence of efficacy is not always established in clinical practice. In 2013, the BMJ Clinical Evidence team reported that of 3000 treatments, half had an « unknown » efficacy: either not studied or studied but with no evidence of efficacy [START_REF] Attia | Clinical evidence. Adaptation of international evidence based clinical practice guidelines: The ADAPTE process[END_REF]. Only 11 % are considered effective with a good level of evidence (as defined by the quality of studies, RCTs, or RSs/MAs of RCTs). A 2007 study on 1016 Cochrane systematic reviews found that further evidence was needed in 96% of SRs to conclude about efficacy; the authors did not adjudicate on efficacy of interventions in 49 % of SRs [START_REF] El Dib | Mapping the Cochrane evidence for decision making in health care[END_REF]. A recent review found that only 13.5 % of the Cochrane SRs were based on high quality evidence according to the grades of recommendation, assessment, development, and evaluation (GRADE) criteria [START_REF] Fleming | High quality of the evidence for medical and other health-related interventions was uncommon in Cochrane Systematic Reviews[END_REF].

To be of interest for patients, treatments also have to demonstrate an efficacy on patient-important outcomes (PIO) [START_REF] Gandhi | Patient-important outcomes in registered diabetes trials[END_REF] such as: a clinically relevant reduction of a given symptom, a lower absolute risk of disease, disability, or mortality, or a quality of life improvement. A recent study found that contrary to randomized controlled trials, 80% of the SRs considered the effect of treatments on patient-important outcomes, especially in Cochrane reviews (95 %) [START_REF] Ameur | Systematic reviews of therapeutic interventions frequently consider patient-important outcomes[END_REF].

The objectives of the Cochrane collaboration are to bring high-quality and up-to-date information on the efficacy of healthcare interventions, to help healthcare professionals and patients in their decisions, and to promote evidence based medicine (EBM) [START_REF] Levin | The Cochrane Collaboration[END_REF]. Cochrane develops, updates and publishes systematic reviews with meta-analyses. Access to abstracts is open online. Cochrane systematic reviews are considered more valid than others [START_REF] Teich | Characteristics of the Cochrane Oral Health Group systematic reviews[END_REF] because of a better control of biases [START_REF] Jørgensen | Cochrane reviews compared with industry supported metaanalyses and other meta-analyses of the same drugs: systematic review[END_REF], a higher level of update [START_REF] Jadad | Methodology and reports of systematic reviews and metaanalyses: a comparison of Cochrane reviews with articles published in paper-based journals[END_REF] and a rigorous method they systematically publish [START_REF] Shea | Does updating improve the methodological and reporting quality of systematic reviews?[END_REF]. Cochrane collaboration highly recommends the evaluation of treatments on PIO [START_REF] Higgins | Special topics in statistics[END_REF].

The aim of our study was to determine the proportion of therapeutic interventions evaluated by the Cochrane systematic reviews with 1) good quality evidence of their efficacy on 2) patient-important outcomes.

Methods

We conducted a review on a random sample of Cochrane open access abstracts.

Inclusion and exclusion criteria

We considered all open access abstracts of systematic reviews on Cochrane Library website, published between September 2012 and December 2015. We considered abstracts only for feasibility reasons, and because they are an essential mode for disseminating research results to practicing physicians [START_REF] Barry | Family physicians' use of medical abstracts to guide decision making: style or substance?[END_REF].

Moreover, abstracts are supposed to contain all the data needed for this study, namely a description of the main outcome, most important results, and authors' conclusions regarding the quality of evidence in their paper.

We included all systematic reviews which evaluated a therapeutic intervention, with placebo or the absence of intervention as one of the controls, to demonstrate the specific efficacy of the intervention.

We excluded reviews studying the efficacy of a given therapeutic intervention versus another intervention with no placebo or no intervention control: our aim was to study the evaluation of interventions' efficacy, not therapeutic strategies.

We excluded reviews on diagnostic or intervention methods, protocols, reviews of Cochrane magazines ("overviews"), dental reviews and reviews with no placebo control. Dental reviews were excluded based on the lack of expertise of the team in dentistry.

Extraction of data and sample building

A pre-defined number of 400 abstracts was established to obtain an accuracy of at least 5% under the extreme assumption of 50% of therapeutic interventions with good quality evidence of their efficacy on at least one patient-important outcome.

We first extracted all SRs' titles published within the pre-defined period. On this first dataset, we used the ALEA Excel® function to mix titles and randomly sample SRs. We then selected the first 400 abstracts which met inclusion criteria. Eligible titles and abstracts were independently selected by two authors (ET, RB). A third author (BT) was consulted in case of a disagreement.

Primary endpoint

The primary endpoint was the proportion of SRs with a statistically significant effect on a PIO with a high level of evidence.

J o u r n a l P r e -p r o o f 5 Efficacy was considered when the intervention showed a statistically significant effect on at least one outcome with no consideration for the effect size or its clinical relevance.

A PIO was defined as any patient centered outcome, such as mortality, pain, disability, functional status, clinically active disease, or quality of life. Non patient centered outcomes such as biology, imaging etc., were not considered as PIO (noted N-PIO).

The level of evidence was extracted from the conclusion given by the authors in the abstract: high, moderate, low, and uncertain. When the level of evidence was not stated, we considered the report of the risk of bias or the quality of evidence. We considered the level of evidence as high when the abstract reported either a low risk of bias or a high quality of evidence. If none of these elements (level of evidence, quality of evidence, risk of bias) was presented, the level of evidence of the results was considered as "not reported in the abstract".

We chose a high standard primary endpoint: not only does it includes a clinically meaningful outcome (PIO), but it also considers the level of evidence. This choice was made on purpose to stick to standards of therapeutic decision: evidence of efficacy is needed when any treatment is discussed, and the level of this evidence is expected to be high. Only high-quality studies can give this type of highquality evidence.

Secondary endpoints

The secondary endpoints included: the proportion of SRs with PIO with statistically significant effects whatever the level of evidence, the proportion and level of evidence of SRs with PIO and a nonstatistically significant effect, the proportion and level of evidence of SRs with N-PIO and a nonstatistically significant conclusion, the proportion and level of evidence of SRs with N-PIO and a statistically significant conclusion, and the number of RCTs in conclusive meta-analyses (whatever the outcome).

Other variables of interest

We categorized therapeutic interventions as: "Drug", "Pharmacological Treatments (including Vaccines, Gene Therapies)", "Surgical Treatments", "Alternative Medicine and Dietary Supplements", "Care Procedures: Anesthesia, Nursing, Radiotherapy, Skincare", "Psychotherapies and Behavioral Therapies", "Education, communication strategies", "Rehabilitation (physical, rehabilitation, occupational therapy)", and "Other".

Statistical analysis

We performed a descriptive analysis and reported the average for the quantitative variables as well as the percentages for the qualitative variables. The accuracy of the estimates was estimated by calculating their 95% confidence interval.

Primary and secondary endpoints were described on the total of included abstract, and also for each type of therapeutic intervention.

Results

We identified 3051 SRs published between September 2012 and December 2015 (Fig. 1). After randomization as described in the methods, papers were screened to include the first 400 meeting with inclusion and exclusion criteria. Along the process, we excluded 178 papers (Fig. 1).

Characteristics of included systematic reviews

Among all 400 SRs, 55 were empty, meaning that no RCT was included in the review. The mean number of RCT included per RS was 14 . Two thirds of SRs (n = 266) included one or more metaanalyses. Half of the SRs (n = 201) were about a pharmacological intervention. The second most common type of intervention was medical procedures (n = 61) [Table 1]. One in five abstracts (n = 72) did not mention the level of evidence [Table 2].

Primary endpoint

Among the 400 selected systematic reviews abstracts, 32 (8%; 95% CI = 5.7 -11.1) found conclusive results on a PIO with a high level of evidence (Table 2).

Secondary endpoints

On the 400 selected abstracts, 297 (74.2%; 95% CI = 69.7 -78.3) had at least one PIO (Table 2). Among the 32 SRs with a high level of evidence, two papers mentioned that the level of evidence was based on the GRADE tool. Of the 400 selected abstracts, 111 (27.8%; 95% CI = 23.6 -32.3) with at least one PIO were not conclusive.

Among SRs with no PIO, 32/400 (8%; 95% CI = 5.7 -11.1) were conclusive and 16 SRs on the total of 400 were inconclusive (4%; 95% CI = 2.5 -6.4).

Finally, among the 32 SRs with a statistically significant result on an N-PIO, two had a high level of evidence.

Characteristics of systematic reviews based on the type of intervention

Among the 201 SR evaluating pharmacological interventions, 107 (53.2%) had at least one PIO, but only 25 (12.4%) had a PIO and mentioned a high level of evidence; 54 (26.9%) had at least one PIO but were not statistically significant (Table 1).

Discussion

Main findings

The main objective of this study was to determine the proportion of Cochrane systematic reviews (SR) demonstrating the efficacy of therapeutics evaluated on at least one patient-important outcome with a reported high level of evidence.

Our choice to consider only patient-important outcomes was unusual compared to other SR studies. The primary objective of medical and clinical research should be to be useful to patients [START_REF] Gandhi | Patient-important outcomes in registered diabetes trials[END_REF]. In comparison, other systematic reviews often considered the primary outcome regardless of its nature (PIO or N-PIO) [START_REF] Moher | Epidemiology and reporting characteristics of systematic reviews[END_REF][START_REF] Davey | Characteristics of meta-analyses and their component studies in the Cochrane database of systematic reviews: a cross-sectional, descriptive analysis[END_REF]. It is interesting to note that although Fleming et al [START_REF] Fleming | High quality of the evidence for medical and other health-related interventions was uncommon in Cochrane Systematic Reviews[END_REF] considered the main outcome, the proportion they found of significant studies with GRADE criteria on main outcome (8.6%) was similar to the proportion we found of significant studies with high level of evidence on PIO (8%). This similarity is consistent with existing literature [START_REF] Ameur | Systematic reviews of therapeutic interventions frequently consider patient-important outcomes[END_REF].

On a sample of 400 SRs' abstracts evaluating several therapeutics, 186 (46.5%) found a statistically significant efficacy on a PIO, but only 32 (8%) reported a high level of evidence for this result in the abstract. This difference is of importance: given the reported level of evidence (high-quality or not), the conclusions drawn from the reported efficacy may vary and have consequences on clinical care. This can be illustrated by the case of corticoids and their potential benefit in meningitis. In 2007, a Cochrane meta-analysis [START_REF] Van De Beek | Corticosteroids for acute bacterial meningitis[END_REF] including 18 RCTs found that corticoids in meningitis lowered global mortality (RR = 0.83, 95% CI = 0.71 -0.99) and the risk of subsequent severe hearing loss (RR 0.65, 95%CI = 0.47 -0.91). In 2015, a revised meta-analysis including new RCTs found that the benefit on global mortality became non-significant (RR 0.90, 95% CI = 0.80 -1.01) while the benefit on hearing loss persisted (RR 0.67, 95% CI = 0.51 -0.88). However, a secondary analysis [START_REF] Brouwer | Corticosteroids for acute bacterial meningitis[END_REF] restricted to the four high-quality RCTs found non-significant results both on mortality (RR 1.00, 95 % CI = 0.88 -1.14) and severe hearing loss (RR 0.90, 95% CI = 0.73 -1.12).

Another example can be found in the Cochrane review on the use of antidepressants for the treatment of people with co-occurring depression and alcohol dependence [START_REF] Agabio | Antidepressants for the treatment of people with co-occurring depression and alcohol dependence[END_REF]. The abstract states that there is low-quality evidence on the efficacy of antidepressants versus placebo to reduce the severity of depression evaluated with interviewer-rated scales at the end of trial (14 studies, 1074 participants, standardized mean difference [SMD] -0.27, 95% CI = -0.49 to -0.04). When studies with a high risk of bias are excluded, the difference of efficacy between antidepressants and placebo becomes nonsignificant (SMD -0.17, 95% CI = -0.39 to 0.04).

Limitations and strengths

The main limitation of the study lies in the choice to analyze only free access abstracts. There was no access to the complete data, and the level of evidence was noted as reported by the authors in the abstract.

The level of evidence was unreported in 72 of the abstracts, and most notably in 29 of the abstracts with a significant result on a PIO. This evaluation is therefore subjected to more selection biases than Fleming's et al [START_REF] Fleming | High quality of the evidence for medical and other health-related interventions was uncommon in Cochrane Systematic Reviews[END_REF]. However, open access abstracts may be easy to read by clinicians in day-to-day practice. As stated in the methods section, we considered abstracts only because they are often what practicing physicians read in the first place or at all [START_REF] Barry | Family physicians' use of medical abstracts to guide decision making: style or substance?[END_REF]. The similarity between our results based on abstracts only and Fleming's based on full papers may be of interest for clinical readers.

In this study, we did not evaluate the clinical relevance of statistically significant results (by considering for example the minimal important difference [START_REF] Jaeschke | Measurement of health status. Ascertaining the minimal clinically important difference[END_REF]), nor did we choose to include such a criterion in the primary endpoint. It is probable that with a clinical relevance inclusion criterion, the number of included SRs would be even lower. A recent meta-analysis on the effects of opioids on noncancer chronic pain [START_REF] Busse | Opioids for chronic noncancer pain: a systematic review and meta-analysis[END_REF] found that, by taking into account the minimal important difference (defined as a 1.00 cm difference on a 10 cm visual analog pain scale), opioids had a limited clinical efficacy, even if their efficacy was statistically significant (weighted mean difference [WMD], -0.69 cm [95% CI = -0.82 --0.56 cm]).

The findings of this study are consistent with the existing literature on the quality of evidence from Cochrane SRs [START_REF] Attia | Clinical evidence. Adaptation of international evidence based clinical practice guidelines: The ADAPTE process[END_REF][START_REF] Fleming | High quality of the evidence for medical and other health-related interventions was uncommon in Cochrane Systematic Reviews[END_REF]. In 2016, Fleming et al found that 45% of Cochrane SRs used the GRADE scale to assess the quality of evidence, and 8.6% had a significant result on the major outcome with a high level of evidence according to GRADE [START_REF] Fleming | High quality of the evidence for medical and other health-related interventions was uncommon in Cochrane Systematic Reviews[END_REF], which is similar to our main result (8% of SRs with significant results on a PIO with reported high level of evidence). In a sample of SRs not using GRADE, 44% had at least one significant result regardless of the outcome. This study adds to Fleming's by selecting clinical outcomes and by the description of several other parameters such as the number of empty or inconclusive SRs.

Finally, there is a lack of evidence for some therapeutic interventions. Our study found 55 (14%) empty SRs, meaning no RCT was available for the studied intervention. This number reached 40% for reviews in surgery, where RCT versus placebo or no treatment can be more difficult or even not possible.

In this review of a random sample of Cochrane's systematic reviews' abstracts, we found a low proportion of reviews on therapeutics with a statistically significant efficacy on at least one patientimportant outcome with a high level of evidence (8%). This can have important consequences in clinical practice since good-quality evidence on the efficacy of therapeutics is found to be scarce.

Prasad and colleagues in 2013 found that among 363 articles testing standard of care, 40% reversed that practice [START_REF] Prasad | A decade of reversal: an analysis of 146 contradicted medical practices[END_REF]. In a recent review, among 3017 randomized controlled trials from three leading medical journals (the Journal of American Medical Association, the Lancet, and the New England Journal of Medicine) [START_REF] Herrera-Perez | A comprehensive review of randomized clinical trials in three medical journals reveals 396 medical reversals[END_REF], the authors identified 396 (13%) medical reversals, 80% of which were confirmed by a systematic review. As we previously discussed, considering only high-quality evidence can change the result of a meta-analysis [START_REF] Van De Beek | Corticosteroids for acute bacterial meningitis[END_REF][START_REF] Brouwer | Corticosteroids for acute bacterial meningitis[END_REF][START_REF] Agabio | Antidepressants for the treatment of people with co-occurring depression and alcohol dependence[END_REF]. Our findings that only 32 (8%) of the 400 abstracts surveyed found efficacy on a patient-important outcome with high quality of evidence suggests that up to 92% of reviewed medical practices may have few if no therapeutic interest and may be reversed.
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J o u r n a l P r e -p r o o f N-PIO: non patient-important outcome; PIO: patient important outcome.

We did not report in this table the results of the 29 abstracts with a significant result on a PIO but with no mention of the level of evidence. All percentages are calculated with the total number of included SRs, 400, as the denominator. 

Among the 186

 186 SRs conclusive on a PIO, 153 (82.3%; CI 95% = 76.1 -87.1) included one or more meta-analysis. The average number of RCTs included in the 186 SRs conclusive on a PIO was 17 [1-107] and 9 SRs (4.8%) included only one RCT. The level of evidence was not provided in 28 of the 186 SRs (15%).
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  Figure 1. Flow chart of the included and excluded systematic reviews
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 131 Distribution of the findings of systematic reviews according to the type of intervention

			Statistically significant		Non-significant	Empty
		PIO	PIO	PIO moderate	N-PIO	PIO	N-PIO	
	Intervention		high level of	or low level of				
		n (%)	evidence n (%)	evidence n (%)	n (%)	n (%)	n (%)	
	Total N = 400	186 (46.5)	32 (8)	125 (31.2)	32 (8)	111 (27.7)	16 (4)	55 (13.8)
	Pharmacological N = 201	107 (53.2) 25 (12.4) 65 (32.3)	12 (6)	54 (26.9)	8 (4)	20 (9.9)
	Surgical N =25	7 (28)	0	5 (20)	1 (4)	7 (28)	0	10 (40)
	Care procedure N = 61	24 (39.3)	4 (6.6)	17 (27.9)	4 (6.5)	17 (27.9)	2 (3.3)	14 (23)
	Alternative							
	medicine	24 (51.1)	1 (2.1)	20 (42.5)	5 (10.6)	11 (23.4) 11 (23.4)	2 (4.5)
	N = 47							
	Re-education N = 16	5 (31.3)	0	4 (25)	3 (18.6)	7 (43.8)	0	1 (6.3)
	Education N = 15	4 (26.7)	0	4 (26.7)	5 (33.3)	4 (26.7)	1 (6.7)	1 (6.7)
	Psychotherapy N = 11	6 (54.5)	0	5 (45.4)	0	3 (27.3)	0	2 (18.2)
	Other N = 24	9 (37.5)	2 (8.3)	5 (20.8)	2 (8.3)	8 (33.3)	0	5 (20.8)

Table 2 .

 2 Distribution of conclusions of 400 systematic reviews analyzed

	Included SRs
	N = 400

N-PIO: non-patient-important outcome; PIO: patient-important outcome; SRs: systematic reviews.
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