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INTRODUCTION

Les études controlées randomisées (ECR) jouent un role primordial dans la
recherche médicale et dans I'évolution des pratiques cliniques. Une présentation
incorrecte des forces et faiblesses des résultats de ce type d’études peut en
affecter l'interprétation et influencer négativement la pratique clinique du

lecteur.

La Déclaration d'Helsinki stipule que "les auteurs ont le devoir de rendre publics
les résultats de leurs recherches sur des sujets humains et sont responsables de
I'exhaustivité et de I'exactitude de leurs rapports". Des nos jours, des regles sont
présentes pour respecter ces principes, telles que le pré-enregistrement des
protocoles, les listes de contrdle (i.e., checklist), les aides a la rédaction ou
méme I|'examen par les pairs. Malgré ces initiatives visant a améliorer
I'exactitude des rapports des ECR ; il reste d'importantes possibilités pour
déformer leurs résultats. Par exemple, les auteurs peuvent sélectionner les
données a rapporter et la maniére de les présenter, pouvant in fine entrainer
une surinterprétation de I'étude. Sachant que les ECR présentant des résultats
positifs ont plus de chances d'étre publiées (biais de publication) !, il existe une
tendance naturelle des auteurs a accentuer les aspects positifs de leurs résultats.
Boutron et ses collegues ont énuméré plus d'une douzaine de fagons pour les
chercheurs, les rédacteurs ou les reviewers de déformer les résultats pour qu'ils
apparaissent plus favorables et ainsi réaliser une « pirouette », traduite par
« spin » en anglais (appelation utilisée pour le reste de cette thése car elle est

principalement retrouvée dans la littérature) 2. Ainsi, ce phénomene de spin fait



référence a une pratique consistant a présenter les résultats d'une maniere qui
peut induire les lecteurs en erreur 2. L'utilisation des spins prédomine dans les
études aux résultats non significatifs, ou les auteurs peuvent consciemment ou
inconsciemment conclure qu'une intervention a un effet bénéfique, méme si les

résultats ne le confirment pas 3.

Les ECR statistiquement significatives sont moins sujettes a cette problématique
de spin, cependant le risque est la mauvaise interprétation d'un effet
thérapeutique identifié en raison d'une erreur aléatoire ou d'un biais. Lorsque
méme un petit changement peut modifier la conclusion des résultats, I'étude est
considérée comme fragile, quel qu’en soit la raison. Cette fragilité peut étre
mesurée par l'indice de fragilité 4 °. Il représente le nombre d'événements qu'il
faut ajouter (i.e., le nombre de patients qu’il faut passer du statut de "non-
événement" a "événement") au groupe ayant le plus petit nombre d'événements
pour que la significativité statistique devienne nulle ou négative 3. Plus I'indice
de fragilité est faible plus les résultats de I'étude sont fragiles. L'indice de fragilité
a été décrit pour la premiere fois en 2014 par Walsh et ses collegues >, la valeur
moyenne de cet indice était alors de 8 pour des articles médicaux publiés dans
de grands journaux généraux. Les données étaient déja alarmantes avec pour
53 % des études, un indice de fragilité inférieur au nombre de patients perdus
de vue. Autrement dit, le nombre de participants perdus lors du suivi était
supérieur a celui qui aurait été nécessaire pour rendre les résultats non

significatifs.



Il apparait évident que I'évaluation de ces deux parameétres, l'indice de fragilité
et le taux de spin, permet d'évaluer la robustesse des résultats et le risque d'une
mauvaise interprétation dans une thématique de littérature scientifique d’ECR.
Ainsi, les preuves de la prévalence de spins dans la littérature scientifique
s'accumulent dans divers domaines cliniques 68, Concernant I’'anesthésie, les
revues les plus récentes se sont concentrées sur les études publiées avant 2018.
Ces revues rapportaient un taux de spin de 69 % dans les articles d'anesthésie
et de réanimation %. La seule étude ayant trouvé un taux de spin inférieur (23,2
%) a été menée uniquement sur l'analyse des résumés °. L'anesthésie et les
soins intensifs sont des spécialités avec plus de spins que les autres *.
Concernant l'indice de fragilité, il était proche de 3 pour les études en
anesthésie-réanimation 1011, Le volume des publications n'a cessé d'augmenter
ces dernieres années sans étre réévalué. La pratique de I'anesthésie a également
été perturbée et remise en question par la pandémie de Covid-19, et de multiples
projets de recherche ont été initiés dans ce contexte. Ce grand nombre de
publications a soulevé des inquiétudes quant a la qualité et a la rigueur
scientifique de la littérature pendant la crise Covid-19 1% 13, Compte tenu de ce
contexte, il nous apparaissait nécessaire de réévaluer la qualité de report des

résultats des ECR en anesthésie et la robustesse de ces résultats.

Notre objectif principal était d'évaluer la fréquence et les caractéristiques des
spins dans les ECR négatives récentes en anesthésie. Nous avons également
cherché a évaluer la fragilité des résultats statistiquement significatifs dans la

thématique de I'anesthésie, en déterminant leur indice de fragilité.
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1. Abstract

Background: Given variable frequency of misleading reports and the potential
for spin (a way of describing results that can mislead the readers) to influence
interpretation of randomised controlled trials (RCT), we have undertaken a spin
reassessment. We aimed to evaluate the quality of recent literature in
anaesthesia journals by assessing the presence of spin and calculating the
fragility index.

Methods: It is a systematic review of randomised trials, according to PRISMA
statement. We searched from MEDLINE via PubMed® from January 1, 2019, to
January 1, 2021, to identify all RCT published in one of the 20 anaesthesia
journals with the highest impact factors. Four pairs of reviewers assessed the
articles independently for eligibility using a piloted electronic data extraction
form. They assessed the presence of spin in statistically negative RCT and
calculated the fragility index for statistically positive RCT.

Results: Of the 802 screened records, 162 (20%) articles were analysed for
spin, and 65 (8%) trials were analysed for fragility index. For the statistically
negative studies, 66 articles (40%) presented spin, 89% of these spins are
described in the conclusion of the abstract. The primary type of spin was the
highlight of secondary outcomes (67%). For statistically positive trials, the
median fragility index was 4 [1-8]

Conclusion: Our systematic review showed that 40% of statistically negative
trials in anaesthesia could mislead the readers. For statistically positive RCT, the
results relied on few patients, with a median fragility index of 4 [1-8]. Efforts
must be continued to reduce spins and fragility.

OSF registration: https://osf.io/y38bf/



https://osf.io/y38bf/

2. INTRODUCTION

Randomised controlled trials (RCT) have a crucial role in medical research,
particularly in the evolution of clinical practice as a critical component of
evidence-based medicine. Incorrect presentation of weaknesses of the
robustness of the results can affect study interpretation and negatively influence
the reader’s clinical practice.

As studies with positive results are more likely to be published some authors
may be inclined or pressured by editors or reviewers to misrepresent their
results 4, spin is one of the possibilities. The spin refers to a practice of
presenting results in a way that can mislead the readers 2. The use of spin
predominates in studies with non-significant results, where authors may
consciously or unconsciously conclude that an intervention has a beneficial
effect, even though the results do not support it % 3.

Another common problem observed in studies with a statistically significant
positive result is that a therapeutic effect is misjudged due to random error or
bias. When a small change can alter the conclusion of the results, the study is
considered fragile. This is measured by the Fragility Index %. The fragility index
used to assess two-group comparisons on binary criteria represents the number
of events needed to be added (i.e., converting a patient from "non-event" to
"event" status) to the group with the lowest number of events for statistical
significance to become null or negative >. A lower fragility index indicates more
fragile results. Evaluating the fragility index and the presence of spin provides
an opportunity to assess the robustness of results and the risk of

misinterpretation.



In the anaesthesia literature, the most recents reviews on this topic focused on
studies published before 2018. Theses reviews reported a spin rate of 69 % in
anaesthesia and resuscitation articles 4, and a fragility index close to 3 41011,
The only study finding a lowered spin rate in anaesthesia publications (23.2 %)
was when the authors focused only on abstracts °. Anaesthesia and critical care
are specialties with almost twice as many spins as the others 4. The volume of
publications has increased continuously in recent years without revaluation.
Anaesthesia practice was also perturbated and questioned by the COVID-19
pandemic, and multiple research projects have been initiated in this context.
However, this large amount of publication raised concerns about the quality and
scientific rigor of literature during Covid-19 11315,

Given the variable frequency of misleading reports and the potential for spins to
influence the interpretation of RCT, we have undertaken a spin reassessment
justified by the passage of time and the COVID-19 pandemic. Our primary
objective was to evaluate the occurrence and characteristics of spins in recent
anaesthesia RCT. We also aimed to assess the robustness of the statistically

significant results of RCT in anaesthesia by determining their fragility index.



3. METHODS

This systematic review was registered online (OSF home: https://osf.io/y38bf/)
and is reported following the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement !¢, and is presented in the
supplementary materials. In order to be able to compare our results with

previous works, we have carried out the same methodology % 4?2,

3.1. Searching strategy

We searched MEDLINE via PubMed® from January 1, 2019, to January 1, 2021,
to identify all RCT focusing on anaesthesia topic and published in one of the 20
anaesthesia journals with the highest impact factors. The list of selected journals

and the complete search strategy are presented in the supplementary materials.

3.2. Eligibility criteria

The inclusion criteria for considering an article were: RCT in parallel groups with
a well-defined primary endpoint for a superiority test. In order to be able to
calculate the fragility index in positive study, we only considered positive RCT
with a 1:1 ratio and a binary primary endpoint. We focused on human studies
involving adults (age > 15 years old) in the anaesthesia and perioperative topic.
We did not include other study designs (e.g., factorial or cross-over designs) as
non-interventional studies (i.e., systematic reviews, meta-analyses, case
reports, study protocols, editorial, or other comments). We only considered

studies published in English.


https://osf.io/y38bf/

3.3. Study Selection and Data collection

The list of studies from the search equation was divided among four pairs of
reviewers (RB/GF, CM/TP, VN/TA, MB/AD). To train themselves, reviewers first
read the literature on this topic. Then they had a lesson with the two supervisors
and were trained using training sessions and videos (videos used for previous
studies ?2). The two reviewers assessed the articles independently for eligibility
for each group using a piloted electronic data extraction form. The eligibility was
assessed from the abstract and full text. Each of the reviewers completed the
data extraction form. The other reviewer of the pair cross-checked all data. A
third reviewer (ML), who did not participate in the first collection and the cross-
check process, verified all included studies and resolved the remaining

discrepancies.

3.4. Definition, strategies and level of Spin

We evaluated the presence of spin (specific reporting strategies to highlight that
experimental intervention is beneficial despite a statistically nonsignificant
difference for the primary endpoint) for the primary endpoint in all statistically
negative RCT. We used a known classification theme to identify the presence of
spin 2. We considered the focus on other statistically significant results (subgroup
analyses, secondary outcome, post-hoc analysis on a modified population), the
interpretations of nonsignificant results as comparative effectiveness, or the
notifications of superiority despite the nonsignificant result. We also reported
other types of spin that could not be classified. As applied by Boutron and

colleagues?, spin in the conclusion (abstract or text) were classified into three
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different levels. A high level of spin was defined by the lack of uncertainty and
no mention of the statistically nonsignificant results and no recommendation for
further trial, or directly if the authors reported recommendations to use the
treatment in clinical practice, based on the negative RCT. A moderate level of
spin referred to some uncertainty or recommendation for further RCT but no
mention of the statistically nonsignificant results. A low level of spin related to
uncertainty and recommendation for further trial or if author mention the
nonsignificant result. We also detailed the localization of the spin in the articles

between the abstract and the main text.

3.5. Fragility Index

We also focused on statistically positive studies to evaluate the fragility index
(the number of patients needed to lose the statistical significance). A fragility
index is recalculating the p-value using two-sided Fisher's exact test. In a study
with two groups, we add the expected event to the group with the fewest number
of events until the p-value reaches or exceeds 0.05. (while subtracting the non-
events from the same group to keep the total number of participants constant).
So, the number of additional events needed to obtain a p-value greater than or
equal to 0.05 is the fragility index for this result. We used an online

calculator: https://clincalc.com/Stats/FragqilityIndex.aspx.

3.6. Others available data

In addition, for each included RCT, we tried to specify if the article concerned
Covid-19 or not, but we did not find any RCT concerning COVID-19 and

anaesthesia during this period.
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We extracted other data concerning the characteristic of publication: the report
of a sample size calculation and if it was obtained (at least 80 % of the planned
sample size), the registering of the study protocol and the type of register, the
open-access status, the presence of a flow chart according to
CONSORT/PRISMA, and the type of funding when it was reported (industry-
sponsored, public grant, both or not-reported). In order to characterise what, if
any, relationship existed between funding source and the presence of spin.

When the information was not available, it was noted NA (not attributed).

3.7. Statistical analysis

We presented data as mean (SD) or median [interquartile range] for continuous
variables according to their graphical distribution and the number of occurrences
with proportions represented as percentages (%) for categorical variables. We
used Chi-square tests for categorical variables (Fisher exact test if necessary)
and Student t-tests for continuous variables (Wilcoxon tests if the graphical
distribution was asymmetrical). The association between the fragility index and
the impact factor of journals was measured using the Spearman correlation
coefficient. The fragility index was calculated by converting one patient from a
“non-event” to an “event” (in the group with the least number of events)
concerning the primary endpoint and recalculating a two-sided Fisher’s exact
test until the p-value met or exceeded the 0.05 threshold. No procedure for
correcting the multiplicity of statistical tests has been set up, and the analyses
carried out were for exploratory purposes. All tests of significance were two-
tailed, and we rejected the null hypothesis if the p-value < 0.05. We performed
all statistical analyses using R software, version 3.6.3 (http://www.Rproject.org;

the R Foundation for Statistical Computing, Vienna, Austria).

12



4. RESULTS

4.1, Overall characteristics

Among the 802 screened records, we found 449 (56.0 %) superiority RCT.
Among them, 162 (36.1 %) were negative RCT and were included in the search
for spin, and 65 (14.5 %) were positive RCT with a ratio of 1:1 and a binary
primary endpoint and were thus included for fragility index calculation. The flow
chart of the included studies is provided in Figure 1. Overall characteristics of
included articles are presented in Table 1 (the distribution of publications by
journals is presented in Supplemental Table 1). The complete list of included
studies is available in supplementary materials. The median impact factor was
5.1 [4.0 - 7.9]. Among included articles, 223 (98.2 %) reported a sample size
calculation, 215 (94.7 %) had the study protocol registered, 201 (88.5 %)
presented a flow chart following CONSORT/PRISMA guidelines, and 155 (68.3
%) were available in open access. The founding was considered public for 140
(61.7 %) articles. Comparing the RCT analyzed for the fragility index and those
for the presence of spin, we did not notice any significant difference in these

parameters (Table 1).
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Table 1 - Descriptive characteristics of included trials.

Overall included

RCT analyzed

RCTanalyzed

Characteristics RCT(n=227) for fragility for spin P-
index (n=162) value
(n=65)

Years of publication (n(%)) .609
2019 100 (44.1) 26 (40.0) 74 (45.7)

2020 100 (44.1) 32 (49.2) 68 (42.0)
2021 27 (11.9) 7 (10.8) 20 (12.3)

Impact factor (median [IQR]) 5.1 [4.0, 7.9] 5.0 [3.7, 7.0] 5.1 [4.0, 7.9] .582

Sample size calculation reported

(n(%)) .359
Yes 223 (98.2) 65 (100) 158 (97.5)

No 4 (1.8) 0 4 (2.5)

Sample size obtained (n(%)) .406
Yes 215 (96.3) 63 (96.9) 152 (96.2)

No 8 (3.6) 2 (3.1) 6 (4.7)

Trial previously registered (n(%)) 1.000
Yes 213 (93.8) 61 (93.8) 152 (93.8)

No 14 (6.2) 4 (6.2) 10 (6.2)

Available in Open-access (n(%)) .148
Yes 155 (68.3) 49 (75.4) 106 (65.4)

No 72 (31.7) 16 (24.6) 56 (34.6)

Type of flow chart (n(%)) .335
CONSORT/PRISMA 201 (88.5) 62 (95.4) 139 (85.8)
Non-CONSORT 18 (7.9) 2(3.1) 16 (9.9)

No flow chart 8 (3.5) 1(1.5) 7 (4.3)

Funding (n(%)) .194

Industry-sponsored 31 (13.6) 5(7.7) 26 (16)
Public grant or academic 141 (62.0) 41 (63.1) 100 (61.8)
Both 11 (4.8) 1(1.5) 10 (6.2)

Not reported 44 (19.4) 18 (27.7) 26 (16)
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307 Excluded records
= 200 Non-randomized studies
= 55 Letters, correspondences or editorials
» 47 Prospective cohorts
= 42 Reviews or systematical reviews

‘ 802 Screened records |

= 27 Retrospective cohorts
« 11 Erratum

» 9 Meta-analysis

» = 2 Guidelines

= 7 Others

* 26 Not related to a perioperative anesthesia topic
» 25 Cross-over, split-body or factorial studies

= 25 Pilot or feasibility studies

+ 18 Post-hoc analysis

* 6 Retracted articles

* 5 Ancillary studies

« 4 Dose finding studies

Y

493 Full-text assessed for eligibility

43 Excluded studies
»( *» 33 Equivalence/Non-inferiority studies
» 11 Studies not defining a primary endpoint

>
=
S
=
[}

.

— 449 Randomized superiority studies |——

¥
162 Statistically negative studies 287 Statistically positive studies
222 Excluded studies
7| + 213 Studies with a non-binary primary endpoint
* 9 Study with randomization ratio different from 1:1
Y
162 Studies analyzed for spins 65 Studies analyzed for fragility index

Figure 1 - Flow chart of included studies.

4.2. Negative RCT and spin
Of the 162 negative RCT included, the presence of spin was notified in 66 (40.7

%). Table 2 summarises the characteristics of the negative studies between
those with spin and those without. The spin was found in 59 (89.4 %) of abstract

conclusions and 60 (90.9 %) of the discussion/conclusion sections of the main

text.

The proportions of spin found in the different sections of the manuscripts are

presented in Figure 2.
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Table 2 - Comparative characteristics for negative randomised controlled trials concerning the

presence of spin.

Negative RCT

Negative RCT

Characteristics with spin without spin p-value
(n=66) (n=96)
Years of publication (n(%)) .263
2019 35 (53.0) 39 (40.6)
2020 23 (34.8) 45 (46.9)
2021 8 (12.1) 12 (12.5)
Impact factor (median [IQR]) 4.3[3.7, 7.0] 5.1[4.3, 7.9] .053
Sample size calculation reported (n(%)) .569
Yes 65 (98.5) 93 (96.8)
No 1(1.5) 3(3.1)
Sample size obtained (n(%)) .647
Yes 73 (96.9) 89 (95.7)
No 2 (3.1) 4 (4.3)
Trial previously registered (n(%)) 1.000
Yes 62 (93.9) 90 (93.8)
No 4 (6.1) 6 (6.2)
Available in Open-access (n(%)) .358
Yes 40 (60.6) 66 (68.8)
No 26 (39.4) 30 (31.2)
Type of flow chart (n(%)) .876
CONSORT/PRISMA 58 (87.8) 81 (84.4)
Non-CONSORT 3 (4.5) 4 (4.2)
No flow chart 5(7.6) 11 (11.4)
Funding (n(%)) .156
Industry-sponsored 11 (16.7) 15 (15.6)
Public grant or academic 34 (51.5) 65 (67.7)
Both 5 (7.6) 5 (5.2)
Not reported 16 (24.2) 10 (10.4)
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Others —0
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Figure 2 - Localizations and types of spin.

Highlighting of a secondary outcome was present in 43 (65.2 %) of RCT. Thirty
(45.5 %) RCT concluded to "equivalence" of both arms when no statistical
difference was identified. The other types of spin were the conclusion for the
superiority of one arm when no statistical difference was shown (6 studies (9.1
%)), the highlight of results in a subgroup (2 studies (3.0 %)), the highlight of
results from a post-hoc analysis (3 studies (4.5 %)), and 3 (4.5 %) studies had
other types of spin. Results are presented in Figure 2 and detailed
in Supplemental Table 2 and Supplemental Table 3.

The level of spin was considered low for 30 (45.5 %) RCT, moderate for 26 (39.4
%), and high for 10 (15.2 %). Among all the studies presenting at least one
spin, 9 (13.6 %) RCT provided clinical recommendations from their results.

Examples of spin level are presented in Supplemental Table 4.
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4.3. Positive RCT and Fragility index

The median fragility index was 4 [1 - 8], with only seven articles with a fragility
index greater than 10. The value of the fragility index was one for 16 (24.6 %)
RCT and zero for 8 (12 %) RCT. The fragility index distribution is detailed
in Figure 3. There was no significant correlation between the fragility index
values and the impact factor of the journal, with a Spearman coefficient of 0.12
(95%CI, [-0.13;0.36]), as detailed in Figure 4. The main statistical tests used
to evaluate the binary primary endpoint was the Chi-square test for 47 studies
(76 %), and Fisher test for 9 (15 %) studies. The median fragility index for
industry-sponsored studies was 6.5 compared to 4 for studies with public or
academic grants (p= 0.50).

Fragility index distribution

-
o
!

Number of studies

Figure 3 - Fragility Index distribution.

20 30 40 50
Fragility index value
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Figure 4 - Association between the fragility index and impact factors of the anaesthesia journals.
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5. DISCUSSION

Our review, focusing on anaesthesia literature among the top high-impact
journals between 2019 and 2021, reported a spin rate of 40 % and a median

fragility index of 4.

A previous review identified a spin rate of 69 % on non-statistically significant
primary outcomes in anaesthesia and intensive care articles published before
2017 4. Our review reported a spin rate of 40 %, which highlighted a slight
improvement in the reporting of statistically negative results in the anaesthesia
literature. The spin rate is lower compared with previous studies % 4, however
there were still 14 % of negative studies that led to recommendations. Spin was
mainly identified in the abstract and main text's discussion/conclusion sections,
but strategies used varied. Most of these trials focus mainly on the secondary
endpoints, with a few or no acknowledgment of non-significance for the primary
endpoint. The presence of spin in the abstract is concerning, as clinicians often
read only the abstract, either because they do not have time to analyze the main
text thoroughly or because they do not have access to full-text articles 7. In 10
(15 %) articles, the level of spin was high, meaning that despite negative
primary endpoint results, the authors made no mention of nonsignificant results
with no uncertainty. This distortion in the presentation of results could be due
to a weak scientific rigor of the authors, to unintentional influence of their beliefs
in the expected results or to a lack of methodological and statistical knowledge
18,19 Unlike previous work by Boutron and colleagues 2 no significant association
was found between the presence of spin and financial ties of the study; nor with

the journal impact factor. The editors and reviewers of some high impact
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journals could be more alert to the topic of spins and their risks. This remains to
be confirmed by future studies. Overall, those findings are consistent with the
real concerns about the quality of biomedical literature 6 8 20-22 Spin is more
and more described and reported in the literature as voices rise to prevent them
23-27 In a recent meta-analyze of 567,758 RCT over the past 30 years 22, authors
determined the use of phrases in RCT to describe the results as "almost
significant" when approaching the p-value cut-off of 0.05 but not trespassing it,
showing that the overinterpretation of p-values is stable and remains prevalent.

Spin's impact on clinical practice should be measured in future studies.

With respect to positive studies, our review revealed a value of fragility index
close to those already calculated in other reviews focusing on statistically
positive studies in anaesthesia (and published before 2018) 4 10. 11 While the
robustness of positive results was already questioned in those previous reviews,
our study highlights that the results of recent anaesthesia RCT remain fragile.
Another interesting piece of data was the number of trials with a fragility index
at zero (8 articles, 12 % of the calculated fragility index), and the proportion of
35 % of the studies with a statistically significant result depended maximally on
one patient switching from "non-event" to "event" status. For some trials,
statistical significance is lost when a statistical test is performed with a two-sided
Fisher exact test 4+ 28, More broadly, the calculation of the fragility index in
various biomedical fields showed that results were often close to zero > 10. 11,29,
but further studies are needed to determine an appropriate robustness
threshold. The fragility index represents the robustness of the results and

depends on the significance level and the p-value. The systematic use of the p-
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value to rule on clinical research hypotheses is currently controversial 3°. P-value
and fragility index do not reflect the clinical relevance of the results > 3132, but
the fragility index is more understandable for readers as it describes uncertainty

in terms of number of patients responsible for the positivity of a RCT 33,

Our review has several limitations. First, we only focused on articles written in
English, ignoring articles in other languages. Second, we only selected articles
from anaesthesia journals. To calculate the fragility index, we are constrained to
only focused on positive RCT with a binary primary endpoint and a 1:1
randomisation ratio. Thus, we were only able to investigate the robustness of
the results for 22 % of the positive studies published during the inclusion period.
The fragility index is just one piece of information about the study’s results and
its strength. The proper design of a study (including the appropriate sample size
calculation) as well as the achieved estimated confidence intervals with their
width are other elements that must be integrated to interpret the results and
temper the conclusion. We conducted our search in only one database (ie
MEDLINE), but it is one of the largest in the medical literature and it includes

the 20 most cited anaesthesia journals.

For the spin analysis, we may have been influenced by our objective to scan for
spin and misinterpreted the authors' intention to explain their results and
implications. We aimed to assess the presence of spin in literature; we might

not be safe from spin ourselves, as spin are also present in studies on spin 34.
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Finally, it seems to us that the best way to conclude a study and to avoid
incurring spinning is to make a conclusion limited to data. First, the crucial point
is to focus on delivering the primary endpoint results. Everyone should weigh
the value of discussing the results of exploratory analyses that require further
evidence to be confirmed. Also, it is important to remember that no one can
conclude equivalence on a negative superiority study. Generally, each one
should avoid using words that emphasize an approximation, such as "almost",
“mostly” or "approximately”. Although this rate is improving in the anaesthesia

literature, efforts must be continued to avoid misleading readers.
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6. CONCLUSION

In this systematic review of recent RCT in top high-impact anaesthesia journals,
we showed that 40 % of statistically negative trials in anaesthesia could mislead
the readers, by the presence of spins. For statistically positive RCT, the results
relied on a few patients, with a median fragility index of 4 [1-8]. Efforts must be

continued to reduce spins and fragility.
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COMMENTAIRES ET DISCUSSION

Notre revue de la littérature, axée sur les vingt revues a fort impact en
anesthésie entre 2019 et 2021, rapporte un taux de spin de 40 % et un indice

de fragilité médian de 4 [1-8].

En 2017, Grolleau et ses collegues ont identifié un taux de spin de 69 % sur les
résultats primaires non statistiquement significatifs dans les articles sur
I'anesthésie et les soins intensifs 4. Notre revue fait état d'un taux de spin de 40
%, ce qui souligne une légere amélioration de la formulation des résultats
statistiquement négatifs. Toutefois, 14 % des études statistiquement négatives
émettent des recommandations de pratique dans leur article. Dans notre revue,
les spins étaient principalement identifiéss dans les sections
discussion/conclusion du résumé et du texte principal, mais les stratégies
utilisées variaient. Le plus souvent, les auteurs se concentraient sur les critéres
de jugement secondaires, avec peu ou pas de reconnaissance de la non
significativité du critere de jugement primaire. La présence de spin dans le
résumeé est préoccupante, car les cliniciens ne lisent souvent que le résumé, soit
parce qu'ils n'ont pas le temps d'analyser le texte principal en profondeur, soit
parce qu'ils n'ont pas acceés aux articles en intégralité 17. Dans 10 articles (15
%), le niveau de spin était élevé. Malgré des résultats négatifs du critére de
jugement principal, les auteurs n'ont fait aucune mention des résultats non
significatifs et n’ont émis aucune incertitude. Cette distorsion dans Ia
présentation des résultats peut étre due a une faible rigueur scientifique des
auteurs, a une influence involontaire de leurs croyances dans les résultats

attendus ou a un manque de connaissances méthodologiques et statistiques 18
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19, Contrairement aux travaux précédents de Boutron et ses collégues 2, aucune
association significative n'a été trouvée entre la présence de spin et les liens

financiers de I'étude, ni avec le facteur d'impact du journal.

Dans I'ensemble, ces résultats sont cohérents avec les préoccupations réelles
concernant la qualité de la littérature biomédicale ©: 8 20-22_ | es spins sont de
plus en plus décrits et rapportés dans la littérature, alors que des voix s'élevent
pour les prévenir 24-26, Par la réalisation de ce travail, nous espérons que les
rédacteurs et les reviewers des revues seront plus attentifs au sujet des spins
et a leurs risques. Malheureusement, I"évolution semble lente voire absente. En
2022, une méta-analyse de 567 758 études randomisés publiés au cours des 30
derniéres années 22, a recherché les phrases dans les ECR qui décrivaient des
résultats comme "presque significatifs" lorsqu'ils s'approchaient du seuil de la
valeur p de 0,05 mais sans le dépasser. Ils montrent que la surinterprétation
des valeurs p est stable dans le temps et reste prévalente (8,65 % des études).
L'impact des spins sur l'interprétation des résultats par les cliniciens a déja été
observé en cancérologie 3°. Les conséquences sur la pratique clinique en

anesthésie et réanimation restent a mesurer dans de futures études.

Notre revue a montré un indice de fragilité proche de ceux déja calculés dans
d'autres revues d’ECR statistiquement positives 4 10. 11 Cela souligne que les
résultats des ECR récentes en anesthésie restent fragiles. Notamment, il y a 35
% des études avec un indice de fragilité de 0 ou 1. Autrement dit, le résultat
statistiquement significatif dépendait au maximum du passage d'un patient au

statut de " non-événement " a "événement ". Ainsi pour certaines ECR, la
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signification statistique est perdue lorsque le test statistique est changé pour
étre effectué avec un test exact de Fisher bilatéral 4 28, Plus largement, le calcul
de l'indice de fragilité dans divers domaines biomédicaux a montré que les
résultats étaient souvent proches de zéro > 10. 11, 23 Cependant, |'utilisation
systématique de la valeur p pour statuer sur les hypothéses de recherche
clinique est actuellement controversée 30, car un seuil fixe et unique est
insuffisant pour déterminer si 'effet d’'un traitement est susceptible d'exister
réellement. L'indice de fragilité dépend du niveau de significativité et de la valeur
p. Or, ces deux valeurs ne refletent pas la pertinence clinique des résultats 31
32, L'indice de fragilité semble plus compréhensible pour les lecteurs car il décrit
I'incertitude en termes de nombre de patients responsables de la positivité d'une
ECR 33, L'indice de fragilité a quelques limites. Notamment, il est dépendant de
la taille de I'échantillon 33. Celle-ci étant calculée pour obtenir une différence
attendue en partant de ressources fixes (par exemple : le financement, les
populations de patients, le temps). Ainsi, les résultats reposeront
nécessairement sur un nombre réduit d'événements et I'indice de fragilité sera
minimisé pour rendre I'étude efficiente. Finalement, l'indice de fragilité n'est
qu'une information parmi d'autres sur les résultats de |'étude et sur sa
robustesse. A Iui seul il ne peut pas étre discriminant pour interpréter les
résultats et tempérer la conclusion. Il doit s‘intégrer dans une analyse plus large
de la qualité de I'’étude incluant la méthodologie (calcul et obtention du nombre
de sujets nécessaire, nombre de perdus de vue, qualité de l'aveugle et du
suivi...), les bornes et la largeur de l'intervalle de confiance, la significativité via
la valeur p, la pertinence clinique et la présence de biais. Il ne nous est pas

possible d’émettre un seuil d’indice de fragilité, des études complémentaires
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sont nécessaires pour déterminer un seuil de robustesse approprié. Cependant
comme |'a souligné Walsh et ses collegues en 2014 >, il est inquiétant de voir
que pour la moitié des études le nombre de perdus de vue était supérieur a
I'indice de fragilité. Ainsi en complément des parametres de qualité cités ci-
dessus, nous pourrions imaginer une étude évaluant l'interét de fixer une valeur
seuil du rapport entre I'indice de fragilité et le nombre de perdus de vue. Lorsque
ce rapport est inférieur a 1, il pourrait classer I'étude comme fragile. De plus

amples travaux pourraient étre menés en ce sens.

Notre revue présente plusieurs limites. Notre échantillon d’analyse se concentre
sur les articles écrits en anglais. Nous n'avons sélectionné que des articles
provenant de revues d'anesthésie. Nous avons effectué notre recherche dans
une seule base de données (i.e., MEDLINE), mais elle est I'une des plus
importantes de la littérature médicale et elle comprend les 20 revues
d'anesthésie les plus citées. Pour calculer l'indice de fragilité, nous étions
contraints de nous concentrer uniquement sur les ECR positives avec un critere
de jugement primaire binaire et un ratio de randomisation 1:1. On ne peut donc
pas calculer d’indice de fragilité pour les criteres continus. Ainsi, nous avons
étudié la robustesse des résultats pour seulement 22 % des études positives
publiées pendant la période d'inclusion. Pour I'analyse des spins, nous avons
peut-étre été influencés par notre objectif de rechercher des formulations
trompeuses et avons mal interprété l'intention des auteurs d'expliquer leurs
résultats et leurs implications. Nous avons cherché a évaluer la présence des
spins dans la littérature ; nous ne sommes peut-étre pas a I'abri d’avoir été

victimes de spin. En effet, dans les études sur les spins, 14 % des études
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présentaient des spins 34, Toutefois cela met en lumiére lI'importance d’étre
informé du risque de spin lors de la rédaction d’un article, car lorsque les auteurs

y sont vigilants, les spins sont moins présents.

Enfin, aprés avoir analysé les spins les plus fréquents, il nous semble que la
meilleure facon de conclure une étude est de se limiter aux données et de se
concentrer sur la présentation des résultats du critéere de jugement principal.
Chacun doit évaluer l'intérét de présenter les résultats d'analyses secondaires
qui nécessiteront des preuves supplémentaires pour étre confirmées. En outre,
il est important de se rappeler que personne ne peut conclure a I'équivalence
sur la base d'une étude de supériorité négative. De maniere générale, les
auteurs sont tenu d’éviter les mots qui soulignent une approximation ("presque",
"la plupart du temps", "approximativement"). Les efforts doivent étre poursuivis
pour réduire les spins et éviter d'induire les lecteurs en erreur. La qualité des
publications scientifiques joue un réle majeur sur I'évolution de la pratique de

I'anesthésie de demain.
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ANNEXES

List of selecting journals

Anaesthesia (Anaesthesia)

Anaesthesia Critical Care and Pain Medecine (Anaesth Crit Care Pain Med)
Anesthesia & Analgesia (Anesth Analg)

Anesthesiology (Anesthesiology)

British Journal of Anaesthesia (Br J Anaesth)

Canadian Journal of Anesthesia (Can J Anaesth)

Current Opinion in Anaesthesiology (Curr Opin Anaesthesiol)

European Journal of Anaesthesiology (Eur J Anaesthesiol)

European Journal of Pain (Eur J Pain)

Journal of Cardiothoracic and Vascular Anesthesia (J Cardiothorac Vasc Anesth)
Journal of Clinical Anesthesia (J Clin Anesth)

Journal of Neurosurgical Anesthesiology (J Neurosurg Anesthesiol)
Minerva Anestesiologica (Minerva Anestesiol)

Pain (Pain)

Pain Medicine (Pain Med)

Pain Physician Journal (Pain Physician)

Pain Practice (Pain Pract)

Pediatric Anesthesia (Paediatr Anaesth)

Regional Anesthesia & Pain Medicine (Reg Anesth Pain Med)

The Clinical Journal of Pain (Clin J Pain)



Full search strategy

#1 Selection of the top journals in the field of anesthesiology

("Pain Pract"[Journal] OR "Minerva Anestesiol"[Journal] OR "J Cardiothorac Vasc Anesth"[Journal] OR "Curr Opin
Anaesthesiol"[Journal] OR "Anaesth Crit Care Pain Med"[Journal] OR "Anesthesiology"[Journal] OR "Br J Anaesth"[Journal]
OR "Anesth Analg”[Journal] OR "Anaesthesia"[Journal] OR "Reg Anesth Pain Med"[Journal] OR "J Neurosurg
Anesthesiol"[Journal] OR "Eur J Anaesthesiol"[Journal] OR "Can J Anaesth"[Journal] OR "Paediatr Anaesth"[Journal] OR "J
Clin Anesth"[Journal] OR "Pain"[Journal] OR "Clin J Pain"[Journal] OR "Eur J Pain"[Journal] OR "Pain Med"[Journal] OR

"Pain Physician"[Journal])

#2 Selection the field: anesthesia and perioperative intervention
("anesthesia"[Title/Abstract] OR "Anesthesiology"[Title/Abstract] OR "Anaesthesia"[Title/Abstract] OR

"anaesthesiology"[Title/Abstract] OR "periop*"[Title/Abstract] OR "perioperative"[Title/Abstract]

o

R

"surgery"[Title/Abstract] OR "postoperative”[Title/Abstract] OR "preoperative"[Title/Abstract])

#3 Selection the type of studies: interventional studies

("randomized  controlled trial"[Publication Type] OR “controlled clinical trial"[Publication Type] OR
"randomized"[Title/Abstract] OR  "placebo"[Title/Abstract] OR  “clinical trials as topic"[MeSH Terms] OR

"randomly”[Title/Abstract] OR "trial"[Title])

#4 Not focusing on others study designs, animals or paediatric population

NOT ("animals"[MeSH Terms]) NOT ("meta analysis*"[Title] OR "metaanalysis"[Title] OR "review*"[Title] OR
"protocol"[Title] OR "propensity score”[Title/Abstract])) NOT ("pediatric"[Title/Abstract] OR “children"[Title/Abstract] OR

"infant*"[Title/Abstract] OR "neonate*"[Title/Abstract])

#5 Date restriction
2019/01/01:2021/01/01[Date - Publication]

#1 AND #2 AND #3 NOT #4 AND #5

802 RESULTS
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Supplemental Table 1. Distribution of publications by journal

RCT analyzed RCT analyzed
Characteristics for fragility for spins d
value

index (n=65) (n=66)

Journal (n(%)) 172
Anaesth Crit Care Pain Med 2(3.1) 2(3.0)
Anaesthesia 4 (6.2) 5(7.6)
Anesth Analg 12 (18.5) 0(0.0)
Anesthesiology 7 (10.8) 4(6.1)
Br J Anaesth 4 (6.2) 6(9.1)
Can J Anaesth 2(3.1) 2(3.0)
Clin J Pain 1(1.5) 1(1.5)
Eur J Anaesthesiol 11 (16.9) 15 (22.7)
Eur J Pain 0 (0.0) 1 (1.5)
J Cardiothorac Vasc Anesth 6 (9.2) 9(13.6)
J Clin Anesth 3(4.6) 4 (6.1)
J Neurosurg Anesthesiol 0 (0.0) 2(3.0)
Minerva Anestesiol 7 (10.8) 4 (6.1)
Pain Med 0(0.0) 1(1.5)
Pain Physician 1(1.5) 3 (4.5)
Pain Pract 2(3.1) 1(1.5)
Reg Anesth Pain Med 2(3.1) 6(9.1)

I1I



Supplemental Table 2. Characteristic of spins.

Characteristics

Presence of spin (n=66)

Spin localization (n(%))*
Title
Abstract - results
Abstract - conclusion
Main text - results
Main text- conclusion

Type of spin (n(%))*
Secondary outcome
Subgroup analysis
Conclude to superiority
Conclude to equivalence
Post-hoc analysis

Others

Level of spin (n(%))
Low
Moderate

high

Recommendation emitted (n(%))
Yes

No

2 (3.0)
11 (16.7)
59 (89.4)
17 (25.8)

60 (90.9)

43 (65.2)
2 (3.0)
6 (9.1)

30 (45.5)
3 (4.5)

3 (4.5)

30 (45.5)
26 (39.4)

10 (15.2)

9 (13.6)

57 (8)

*one article can present different localization and type of spin
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Supplemental Table 3. Characteristics of studies with spin stratified on

the severity of spin.

Moderate p-
Characteristics High (n=10) Low (n=30)
(n=26) value
Journal (n(%)) 0.699

Anaesth Crit Care Pain Med 0(0.0) 2(7.7) 0(0.0)
Anaesthesia 0(0.0) 3(11.5) 2(6.7)
Anesth Analg 0 (0.0) 0 (0.0) 0 (0.0)
Anesthesiology 1(10.0) 2(7.7) 1(3.3)
Br J Anaesth 1(10.0) 2(7.7) 3(10.0)
Can ] Anaesth 0(0.0) 1(3.8) 1(3.3)
Clin J Pain 0(0.0) 1(3.8) 0(0.0)
Eur J Anaesthesiol 3 (30.0) 4 (15.4) 8 (26.7)
Eur J Pain 0(0.0) 0(0.0) 1(3.3)
J Cardiothorac Vasc Anesth 1(10.0) 4 (15.4) 4 (13.3)
J Clin Anesth 0(0.0) 1(3.8) 3(10.0)
J Neurosurg Anesthesiol 1 (10.0) 0(0.0) 1(3.3)
Minerva Anestesiol 1 (10.0) 1(3.8) 2 (6.7)
Pain Med 0(0.0) 0(0.0) 1(3.3)
Pain Physician 0(0.0) 3 (11.5) 0(0.0)
Pain Pract 1(10.0) 0(0.0) 0(0.0)
Reg Anesth Pain Med 1(10.0) 2(7.7) 3(10.0)




Moderate p-
Characteristics High (n=10) Low (n=30)
(n=26) value
4.7 [4.0,
Impact_factor (median [IQR]) 4.3 3.2, 4.3] 4.3 [3.8, 7.4] 0.746
7.0]
0.389
Year of publication (n(%))
2019 8 (80.0) 12 (46.6) 15 (50.0)
2020 1 (10.0) 10 (38.5) 12 (40.0)
2021 1 (10.0) 4 (15.4) 3(10.0)
Spin localizations (n(%))
Title 1(10.0) 0(0.0) 1(3.3) 0.290
Abstract - results 3(30.0) 6(23.1) 2(6.7) 0.122
Abstract - conclusion 9 (90.0) 24 (92.3) 26 (86.7) 0.790
Main text - results 2 (20.0) 8 (30.8) 7 (23.3) 0.738
Main text - discussion 10 (100.0) 25 (83.3) 25 (96.2) 0.139
Type of spin (n(%))
Subgroup analysis 1 (10.0) 0(0.0) 1(3.4) 0.326
Secondary outcome 4 (40.0) 14 (56.0) 25 (86.2) 0.009
Post-hoc analysis 0(0.0) 2(8.7) 1(3.4) 0.503
Equivalence 6 (60.0) 15 (60.0) 9 (31.0) 0.049
Superiority 1(10.0) 3(13.0) 2 (6.9) 0.754
Other 2 (20.0) 0(0.0) 1(3.3) 0.018
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Supplemental Table 4. Level of spin in the conclusion section

Level of spin

Example

Explanation

Low

(acknowledgement  of
the statistically non-
significant results for the
primary outcome OR
uncertainty and

recommendations for

further trials)

"In conclusion, our study showed that
continuous TAP blocks provide modest
improvements in pain after open inguinal
hernia repair but fail to significantly reduce
opioid consumption or improve functional
activity levels in the setting of multimodal
analgesia use. Further investigation with

varying methods may be merited ....”

From Flaherty JM and al., Pain Med, 2020

There is a low spin because
they concluded using a
secondary endpoint (pain).
But they recognized that the
main judgment criterion
(morphine consumption)
was negative and that
additional  studies  were

necessary.

Moderate

(no acknowledgment of
the statistically
nonsignificant results for
the primary outcome
AND  uncertainty or
recommendations  for

further trials)

"In conclusion, ..., norepinephrine effectively
maintained maternal SBP during elective
caesarean delivery under spinal anaesthesia
with  lower  number  of  physician
interventions, and likely less incidence of
reactive hypertension and bradycardia
compared to phenylephrine ... More studies
are warranted for reaching the optimum
for NE in  obstetric

protocol infusion

anaesthesia.”

From Hasanin A and al., Anaesth Crit Care,

2019

In this study, the primary
endpoint was the incidence
of post-spinal hypotension.
The authors concluded only
on secondary judgment
criteria, without recognizing
the negativity of the main
outcome. However, they
suggested that further

studies should be carried

out. This is a moderate spin.

VII




High

(no acknowledgement of
the statistically non-
significant results for the
primary outcome AND no
uncertainty AND no
recommendations  for

further trials)

"We conclude that in the setting of upper
limb orthopaedic surgery for fractures distal
to the elbow, ICB and ABPB are associated
with similar incidences of tourniquet pain.
We emphasise that this conclusion applies to
surgical procedures which are of moderate
duration only: 58.1 (19.4) min tourniquet

time. "

From Brenner and al., Eur J Anaesthesiol,

2019

The objective of the study
was to demonstrate the
superiority of ICB over ABPB
regarding  post-tourniquet
pain. The authors concluded
on the equivalence “similar
incidence”  without any
nuance about the negativity
of the main outcome, nor
they proposed additional

studies. This is a high-level

spin.
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DEMARQUETTE Achille

Spin et Indice de fragilité dans les études randomisées controlées en anesthésie :
revue systématique de la littérature

Contexte : Le spin est un moyen rédactionel mettant en avant un bénéfice malgré une différence statistiquement
non significative pour le critére de jugement principal. Compte tenu de la fréquence variable des spins et de ses
influences potentielles sur I'interprétation des études controlées randomisées (ECR), nous avons évalué la qualité
de la littérature récente dans les revues d'anesthésie en analysant la fréquence et les caractéristiques des spins et
en calculant 'indice de fragilité.

Méthodes : 1| s'agit d'une revue systématique d'études randomisés, selon les régles PRISMA. Nous avons effectué
une recherche sur MEDLINE via PubMed® du ler janvier 2019 au ler janvier 2021, afin d'identifier tous les ECR
publiées dans les 20 revues d'anesthésie ayant les impact factor les plus élevés. Quatre paires d'examinateurs ont
évalué indépendamment les articles pour en vérifier les critéres d'inclusion a l'aide d'un formulaire de recueil
électronique. Ils ont recherché la présence de spin dans les ECR statistiquement négatives et ont calculé I'indice
de fragilité pour les ECR statistiquement positives.

Résultats : Sur les 802 articles examinés, 162 (20%) articles ont été analysés a la recherche de spin, et 65 (8%)
ont été analysés pour le calcul de I'indice de fragilité. Pour les études statistiquement négatives, 66 articles (40%)
ont présenté un spin, 89% de ces spins sont décrits dans la conclusion de I'abstract. Le principal type de spin était
la mise en avant des critéres de jugement secondaires (67%). Pour les études statistiquement positives, l'indice
de fragilité médian était de 4 [1-8].

Conclusion : Notre revue systématique a montré que 40% des études statistiquement négatives en anesthésie
pouvaient induire les lecteurs en erreur. Pour les ECR statistiquement positives, les résultats reposaient sur peu
de patients, avec un indice de fragilité médian de 4 [1-8]. Les efforts doivent étre poursuivis pour réduire les spins
et la fragilité dans les études randomisées d'anesthésie.

Mots-clés : anesthésie, indice de fragilité, qualité de la littérature, spin, revue systématique.

Spin and fragility index in randomised controlled trials in anaesthesia literature :
a systematic review

Background: Given variable frequency of misleading reports and the potential for spin (a way of describing results
that can mislead the readers) to influence interpretation of randomised controlled trials (RCT), we have undertaken
a spin reassessment. We aimed to evaluate the quality of recent literature in anaesthesia journals by assessing the
presence of spin and calculating the fragility index.

Methods: 1t is a systematic review of randomised trials, according to PRISMA statement. We searched from
MEDLINE via PubMed® from January 1, 2019, to January 1, 2021, to identify all RCT published in one of the 20
anaesthesia journals with the highest impact factors. Four pairs of reviewers assessed the articles independently
for eligibility using a piloted electronic data extraction form. They assessed the presence of spin in statistically
negative RCT and calculated the fragility index for statistically positive RCT.

Results: Of the 802 screened records, 162 (20%) articles were analysed for spin, and 65 (8%) trials were analysed
for fragility index. For the statistically negative studies, 66 articles (40%) presented spin, 89% of these spins are
described in the conclusion of the abstract. The primary type of spin was the highlight of secondary outcomes
(67%). For statistically positive trials, the median fragility index was 4 [1-8]

Conclusion: Our systematic review showed that 40% of statistically negative trials in anaesthesia could mislead
the readers. For statistically positive RCT, the results relied on few patients, with a median fragility index of 4 [1-
8]. Efforts must be continued to reduce spins and fragility in anaesthesia.

Keywords : anaesthesia, fragility index, quality of literature, misleading reporting, spin, systematic review.
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