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• Crise de la reproductibilité

• Biais de publication

• Présentation sélective des résultats

• Spin
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>70% of researchers have tried and failed
to reproduce another scientist's
experiments

>50% have failed to reproduce their own
experiments. 

Nature 2016

Nature's survey of 1,576 researchers

Crise de la reproductibilité



Research quality and reproducibility is being questioned

Chalmers I, Glasziou P. Lancet 2009
Lancet series 2014
Lancet 2016



Ethique et Législation

• 35. Toute recherche impliquant des êtres 
humains doit être enregistrée dans une 
banque de données accessible au public avant 
que ne soit recrutée la première personne 
impliquée dans la recherche.

• 36. Les chercheurs, auteurs, promoteurs, 
rédacteurs et éditeurs ont tous des obligations 
éthiques concernant la publication et la 
dissémination des résultats de la recherche. 
Les chercheurs ont le devoir de mettre à la 
disposition du public les résultats de leurs 
recherches impliquant des êtres humains. (..)

FDA Amendment Act
(FDAAA 2007)

LegislationDÉCLARATION D’HELSINKI
PRINCIPES ÉTHIQUES APPLICABLES À LA RECHERCHE 
MÉDICALE IMPLIQUANT DES ÊTRES HUMAINS

Pour les études qui débutent après 2022 -> 
possibilité d’avoir des sanctions financières
Responsabilité =  Etats membres



Les résultats de la recherche ne sont pas disponibles

Pancreatic Adenocarcinoma; 2010-2020
551 studies

Pellat, Boutron, Ravaud. The Oncologist. 2022

Colorectal cancer; 2013-2020
763 studies

17% at 12 months, 
39% at 24 months and 
55% at 36 months
>270 000 patients no results

21% at 12 months, 
44% at 24 months and 
57% at 36 months
6273 patients no results

Pellat, Boutron, Ravaud. Plos One. 2022
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• 74 FDA-registered antidepressant
trials
• 31% were not published

• Statistically significant results were
more likely to be published

• Meta-analyses of journal data sets 
compared to FDA dataset showed
an increase in effect size of 32% 
overall
• from 11% to 69% for individual drugs

L’accès aux résultats de la recherche est biaisé

Turner, NEJM, 2008 
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Reboxetine for acute treatment of 

major depression: systematic

review and meta-analysis of 

published and unpublished

placebo and selective serotonin

reuptake inhibitor controlled trials

BMJ 2010



1/16/2024 Schmucker et al. Plos One 2014

About 3 times more likely to be 
published if results were statistically 

significant



AW Chan JAMA 2004

Présentation selective des résultats et des analyses

• Selective outcome reporting :
1. Omitting outcomes which are deemed to be unfavourable or not statistically significant.
2. Adding new outcomes based on collected data to favour statistical significance.
3. Including only a subset of the analysed data in the published study.
4. Failing to report data that was analysed in the trial (such as adverse effects).
5. Changing outcomes of interest (from primary outcomes to secondary outcomes if they do not 

yield significant results or the desired direction and magnitude of effect).

• In comparing published articles with protocols for clinical trials, 62% of trials had at 
least 1 primary outcome that was changed, introduced, or omitted

• Statistically significant outcomes had a higher odds of being fully reported for efficacy 
(OR=2.4[1.4-4.0] and harm (OR, 4.7;[1.8-12.0]) data. 



• Mean at M1
• Mean at M6
• Mean at M12

• Mean change from baseline at M1
• Mean change from baseline at M6
• Mean change from baseline at M12

Dichotomization

• Success is defined as less than 40/100 on pain numeric scale
• Success is defined as less than 35/100 on pain numeric scale
• Success is defined as less than 30/100 on pain numeric scale
• Etc…

Randomized controlled trial evaluating intradiscal injection of steroid in patients with low back pain

Different possible ways to report the 

results?



Outcome in the registry/Protocol/SAP (blinded and before the 

analysis) 

Outcome in the publication

Primary Outcome Measures : Back pain level assessed on a 11-point 
numeric scale (0-100) at 1 month. Success is defined as less than 40 on pain 
numeric scale at 1 month [ Time Frame: 1 month ] CT.gov

Primary outcome: Back pain level assessed on a 11-point numeric scale (0-
100) at 12 month

Pas de biais

Biais de reporting



Role des registres



Le concept de ‘spin’

• A specific reporting that fails to faithfully reflect the findings and 

that could affect the impression that the results produce in readers

• Prevalence of spin in the conclusion: 50% of negative trials

• Empirical evidence shows that spin can impact readers’ 
interpretation

Boutron , Ravaud. PNAS 2018
Boutron et al. J Clinical Oncology 2014
Boutron et al. BMC Med 2019



Role de la peer-review

16

Before peer-review After peer-review

High

Moderate

Low

No

N=66 N=61

N=24 N=24

N=10 N=17

N=28 N=26

76% Peer reviewers failed to identify spin in abstract conclusions

Lazarus, J Clin Epidemiol. 2016

Level of spin before and after peer review in the abstract conclusion



Spin et communiqué de presse et média

17
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• Identification of news items reporting 
studies pharmacological treatments with 
spin

1) Preclinical studies (n=10)
2) Non randomized comparative trials (n=10)
3) RCTs (n=10)

• Rewriting news items without spin
1) Deletion of spin
2) Addition of cautions

• Participants
• 900 patients or carers (300 in each 

trial)
• Outcome

• Probability that treatment X would 
be beneficial to patients (0 – very 
unlikely to 10 very likely) 

Impact des spin dans les articles de presse sur la comprehension par 
le lecteur

BMC Med 2019



Examples à partir d’articles d’essais
randomisés



Impact of a psychotherapy program on alcohol use

20

Patients consulting at the emergency dpt for any reason

Screening for alcohol disorder

Psychotherapy

Main outcome at M12

Assessment at 6 and 12 months

+

Inclusion:
Number drinks/week 
➢ > 7 women
➢ > 14 men

Outcome: number of 
daily alcohol drinks

Before and after 

study design 

Examples



Example
Impact of a psychotherapy program on alcohol use

Program

(n=286)

Mean (SD)

P

value

Number of daily alcohol drinks 

M0

M6

M12

6.17 (4.99)

4.27 (3.97)
4.16 (4.54)

<0.05

21

Before and after study design 

What is you conclusion?



Example
Impact of a psychotherapy program on alcohol use

22

Patients consulting at the emergency dpt for any reason

Screening for alcohol disorder

Psychotherapy

Main outcome at M12

Assessment at 6 and 12 months

Inclusion:
Number drinks/week 
➢ > 7 women
➢ > 14 men

Outcome: number of 
daily alcohol drinks

Randomized 

controlled trial

(RCT) No treatment



Example
Impact of a psychotherapy program on alcohol use

Intervention

(n=286)

Mean (SD)

Control

(n=286)

Mean (SD)

Adjusted mean 

change from 

baseline 

difference/OR

(95% CI)

P

value

Primary outcome

Number of daily 

alcohol drinks 

M0

M6

M12

6.17 (4.99)
4.27 (3.97)
4.16 (4.54)

6.42 (4.76)
4.33 (4.3)

4.28 (3.67)

0.12 (-0.88; 
1.11)

0.81

23

Study design: randomized controlled trial

What is your conclusion?
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Factors that may explain the response to a treatment

Treatment

group

 X0 Effect of patient characteristics

 E1 Natural evolution of the disease

 E2 Placebo effect

 E3 Regression to the mean

 E4 Hawthorne Effect

 E5 Concomitant treatments

 E6 Measurement errors

Effect of the treatment

Observed value

XT





Usefulness of Bifidobacterium longum BB536 in Elderly Individuals With
Chronic Constipation: A Randomized Controlled Trial

Introduction: Few reports exist regarding the therapeutic effects of probiotics on chronic constipation in elderly individuals. 
This study evaluated the effects of Bifidobacterium longum BB536 in elderly individuals with chronic constipation.

Methods: This was a randomized, double-blind placebo-controlled, parallel-group superiority trial in Japan (UMIN 
000033031). Eighty older adults diagnosed with chronic constipation were randomly assigned (1:1) to receive either
probiotics ( B. longum BB536, 5 × 10 10 colony-forming unit, n = 39) or placebo (n = 41) once daily for up to 4 weeks. The 
severity of constipation was evaluated using the Constipation Scoring System. The primary end point was the difference in 
the changes from baseline in the constipation scoring system total score between the 2 groups at week 4.

Results: A total of 79 patients (mean age of 77.9 years), including 38 patients in the BB536 group and 41 in the placebo 
group, completed the study. The primary end point was not significant ( P = 0.074), although there was significant
improvement ( P < 0.01) in the BB536 group from baseline to week 4, but there were no significant changes in the placebo 
group. There was a significant difference and a tendency toward a difference in the changes from baseline on the stool
frequency ( P = 0.008) and failure of evacuation ( P = 0.051) subscales, respectively, at week 4 between the 2 groups. Few 
adverse events related to the probiotics were observed.

Discussion: The primary end points were not significant. However, probiotic supplementation significantly improved bowel
movements. These results suggest that B. longum BB536 supplementation is safe and partially effective for improving
chronic constipation in elderly individuals.





P-value et multiplicité

• Probabilité d’avoir un résultats statistiquement significatif P = 1-(1-
0,05)k, k = nombre de tests. 

• 5 tests => 23% 



52 tests
Risque de faux positif: 93% 



Abstract

Background & aims: Conventional endoscopic mucosal resection (CEMR) with submucosal injection is the current standard 
for the resection of large, nonmalignant colorectal polyps. We investigated whether underwater endoscopic mucosal
resection (UEMR) is superior to CEMR for large (20-40mm) sessile or flat colorectal polyps.

Methods: In this prospective randomized controlled study, patients with sessile or flat colorectal polyps between 20 and 40 
mm in size were randomly assigned to UEMR or CEMR. The primary outcome was the recurrence rate after 6 months. 
Secondary outcomes included en bloc and R0 resection rates, number of resected pieces, procedure time, and adverse 
events.

Results: En bloc resection rates were 33.3% in the UEMR group and 18.4% in the CEMR group (P = .045); R0 resection rates 
were 32.1% and 15.8% for UEMR vs CEMR, respectively (P = .025). UEMR was performed with significantly fewer pieces
compared to CEMR (2 pieces: 45.5% UEMR vs 17.7% CEMR; P = .001). The overall recurrence rate did not differ between both
groups (P = .253); however, subgroup analysis showed a significant difference in favor of UEMR for lesions of >30 mm to ≤40 
mm in size (P = .031). The resection time was significantly shorter in the UEMR group (8 vs 14 minutes; P < .001). Adverse 
events did not differ between both groups (P = .611).

Conclusions: UEMR is superior to CEMR regarding en bloc resection, R0 resection, and procedure time for large colorectal 
lesions and shows significantly lower recurrence rates for lesions >30 mm to ≤40 mm in size. UEMR should be considered for 
the endoscopic resection of large colorectal polyps.

Gastroenterology 2021





Analyses en sous groupe

32

BMJ 2012
BMJ 2015

Risque
• Faux positif
• Manque de puissance

Analyse en sous groupe
• Pre-spécifiée dans le protocole
• Stratification de la randomisation
• Nombre limité (<5)
• Testée par un test d’intéraction
• Sur une variable mesuréeau début de l’étude avant de prendre le traitement



Erreur fréquente



Tolérance



Lexicographic analysis – linguistic spin

• To investigate whether language used in science abstracts can skew 
towards the use of strikingly positive and negative words over time. 

Vinkers  et al. BMJ 2015



Extrapolation d’une expérience individuelle

36

« PROSTATE cancer patient Bob McGregor is living proof that a new treatment regime for 

the disease is as good as gold »



Points d’attention

• Evaluation d’une intervention/traitement: Il faut un groupe contrôle

• Les analyses crédibles sont les analyses pre-spécifiées

• Attention à la multiplicité des tests (groups multiples, critères de 
jugement secondaire, analyses en sous groupe)

• La conclusion doit s’appuyer sur le critère de jugement principal tel
que pré-spécifié dans le protocole



Points d’attention

• On ne fait pas des recommandations à partir d’une seule étude

• 1 étude = experimentation et donc les résultats peuvent être liés
• à la chance, 

• au choix de la population, 

• Aux modalité d’administration du traitement

• À l’organization de la recherche

• aux risque de biai

• => la synthèse de l’evidence est necessaire (revues systématique, 
méta-analyses) pour aider à la prise de décision



Points d’attention

• Incertitude en recherche +++

• Connaissance à un temps donné, les connaissances vont évoluer dans 
le temps







Turner, NEJM, 2008 42

L’accès aux résultats de la recherche est biaisé



• To investigate the replicability of preclinical research in cancer biology

• The goal was to repeat 193 experiments from 53 papers published in high-impact 
journals between 2010 and 2012

• 200 individuals contributed in some way to complete this project

• Project duration: 8 years



The Reproducibility Project: Cancer Biology

Results of the replication

• 46% of effects replicated successfully on more 
criteria than they failed

• Original positive results were half as likely to 
replicate successfully (40%) than original null
results (80%)

• Replication effect sizes were 85% smaller on 
average than the original findings

Feasibility of the replication

• 0% protocol completely described the experiment
• 2% had open data

➔Only 50 (25%) experiments from 23 papers were
repeated



Biais de publication et études animales

a) Egger regression showing precision plotted against the 
standardised effect size. In the absence of publication 
bias the regression line should pass through the origin. 

b) Funnel plots showing the data in black, and the 
additional missing studies imputed by trim-and-fill in 
red.

• 16 systematic reviews (525 
publications) of interventions tested
in animal studies of acute ischaemic
stroke

• Egger regression and trim-and-fill
analysis suggested that publication 

bias was highly prevalent

• Overestimation of treatment effect 

30%

Sena ES, PLoS Biol 2010







Example



• 5 patients sur 
10 déclarent
une
amélioration à
3 mois sans 
traitement



• Intervention: Succès 55%

• Control: succès 35,9%

• RR: 0,65

• RAR : 19,1 



Conclusion



Role des registres

Résultats publiés en décembre 2015



Isosorbide Mononitrate in Heart Failure with 
Preserved Ejection Fraction

➢ PO prespecified "daily accelerometer units during 
the 120-mg phase"
• non-significant result

➢SO: “No of hours of activity” 
• Significant result

➢ Post hoc secondary outcome:
• “Blood pressure” Significant result.

“Our post hoc analysis indicated decreases in blood pressure with isosorbide 
mononitrate.”

➢ “ In conclusion, in patients with heart failure with a 
preserved ejection fraction, the receipt of 
isosorbide mononitrate, as compared with placebo, 
decreased daily activity levels” 

Ref: https://www.nejm.org/doi/full/10.1056/NEJMoa1510774
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Based on this abstract, do you think treatment A would be beneficial to patients?

Scale, 0 [very unlikely] to 10 [very likely)



Based on this abstract, do you think treatment A would be beneficial 
to patients? 
(Scale, 0 [very unlikely] to 10 [very likely).

56
Mean difference = 0.71 (95% CI, 0.07-1.35); P  .03



P-value



Rôle des registres d’essais

Riveros C, Dechartres A, Perrodeau E, Haneef R, Boutron I, Ravaud P, Plos Med, 2013 

202 essais cliniques publiés avec des résultats postés sur les registres

Journal

CT.gov



Respect de la législation

Accès aux résultats des essais cliniques via les registres
Baromètre de la science ouverte

https://frenchopensciencemonitor.esr.gouv.fr/

https://frenchopensciencemonitor.esr.gouv.fr/


What are the threats to reproducible science

Munafò, M., Nosek, B., Bishop, D. et al. A manifesto for reproducible science. Nat Hum Behav 1, 0021 (2017)



Research quality and reproducibility is being questioned

Freedman Plos Biol 2015



 Absence de transparence
 > 30% des essais: pas de description de l’intervention
 > 50% : pas de description de la randomisation
 50% pas de description du critère de jugement principal

Cochrane Systematic Reviews
 75% des essais ont au moins un domaine de l’échelle permettant d’évaluer le 

risque de biais non décrit

Les informations essentielles ne sont pas dans les articles

Glasziou, Meats, Heneghan, Shepperd, BMJ. 2008
Glasziou, Altman, Bossuyt, Boutron, Clarke, Julious, Michie, Moher, Wager. Lancet. 2014
Yordanov, Dechartres, Porcher, Boutron, Altman, Ravaud, BMJ, 2015
Kapp P, Esmail L, Ghosn L, Ravaud P, Boutron I BMC Med 2022



Plan

Hopewell S, Boutron I, Chan AW, Collins GS, de Beyer JA, Hróbjartsson A, Hansen Nejstgaard C, Østengaard L, Schulz KF, Tunn R, Moher D 
Nature Med 2022



Pre-registration

Nature Human Behaviour 2022



Transparency and open research practices



Transparency and open research practices

Nature



Assessment of transparency indicators across the biomedical literature

2.75 million articles on PubMed Central

Serghiou, … Ioannidis Plos Biol 
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