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Letter to the Editor

Reply to the letter set to the OTSR editorial board by R
Federico Solla, Antoine Tran, and Virginie Rampal. Level
of evidence criteria: Distinguishing level 3 from level 4

therapeutic studies

Dear colleagues,

Your correspondence to the editorial board of Orthopaedics and
Traumatology: Surgery and Research (OTSR) has received our careful
attention. The criteria you apply to assess the level of evidence of
three articles published in OTSR [1-3] differ from those applied by
the editorial board. The arguments put forward in your letter indi-
cate a need to describe the latter in detail, both to assist authors
and to improve practice uniformity among editorial board mem-
bers. Therefore, this reply describes the criteria applied by OTSR,
which comply with the recommendations issued by the Centre for
Evidence-Based Medicine [4] and are consistent with the table of
criteria provided when OTSR was first published [5]. We will then
discuss the classification of the articles mentioned in your letter
[1-3,6-11].

1. Level of evidence criteria

One of the distinctions made by the criteria used by OTSR
(Table 1) is between therapeutic and prognostic studies. Prognostic
studies assess the course of a health condition. Studies of patient
outcomes after a specific treatment do not fall within this category
but belong instead to the therapeutic study category. The criteria
for classifying therapeutic studies as level 3 or level 4 are detailed
below.

Level 3 therapeutic studies include several study designs. A
well-conducted case-control study provides level 3 evidence. These
studies compare a group of patients having achieved a health-
related endpoint (cases) to a group that has not achieved this
endpoint (controls). Exposures potentially related to achieving
versus not achieving the endpoint are then sought retrospec-
tively. Level 3 therapeutic studies also include retrospective studies
comparing patients with versus without an exposure: the cases
are exposed to a factor (as part of their own circumstances, not
experimentally) to which the controls are not exposed. The study
compares the health outcomes between the cases and controls.
The patient inclusion criterion must be assessed at a time when
the health outcomes are unknown. Also in the level 3 category are
retrospective cohort studies, in which patient inclusion does not
depend on exposure status or health outcome. These two study
designs fall into the ‘retrospective study’ category in the table. In
addition, according to the accepted terminology, the term ‘cohort
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studies’ can include studies comparing exposed to unexposed
patients. Finally, level 3 includes systematic literature reviews
focussing on studies having any of the above-described designs.

Level 4 includes non-comparative studies. Studies in this cat-
egory may be performed in patients who were all exposed to the
same treatment, although exposures other than the treatment may
be assessed also. Alternatively, the patient population may be com-
posed of individuals who all have the same health outcome. In
analogy with the criteria for levels 1 and 2, the OTSR editorial board
classifies studies that would appear to meet level 3 criteria as level
4 studies because they have major sources of bias that challenge
the validity of the comparison.

2. Analysis of the classification of thirteen articles

We will now detail the criteria used to classify the articles that
caughtyour attention [1-3,6-11]. For one of these three articles [ 1],
we suggest a different category.

Mercier et al. [1] conducted a retrospective therapeutic study
comparing two groups of patients whoreceived the same treatment
but differed regarding another exposure (dysplasia, yes/no). We
agree with you that this study did not use a case-control design,
contrary to the statement by the authors. Although, by definition,
no indication bias can have occurred, there is a risk of bias related
to reporting non-significant differences, although the sample size
was small. Furthermore, a large number of patients were lost to
follow-up. We therefore consider that the stated level of evidence
should have been 4 and not 3 for this study.

The study by Le Baron et al. [2] is a retrospective therapeutic
study comparing exposed to unexposed patients. There is a risk of
indication bias, since the decision to perform surgery (the expo-
sure) was not random. However, this bias, in conjunction with the
seemingly adequate sample size, would decrease the likelihood of
obtaining the observed results. We therefore classified this study
as providing level 3 evidence.

The study by Mehdi et al. [3] is a retrospective therapeutic
comparison of exposed and unexposed patients. Undocumented
selection bias may have occurred, as the manner in which the two
groups, each composed of 25 patients, were obtained is unknown,
despite the 69-month inclusion period. Furthermore, there is a
major risk of indication bias, and we therefore considered that this
study provided level 4 evidence.

El Batti et al. [6] performed a retrospective therapeutic study of
exposed versus unexposed patients. Major indication bias occurred,
resulting in a difference being found by bivariate analysis but not
by multivariate analysis. The final non-significant result is difficult
to interpret, particularly given the limited statistical power. These
sources of bias warrant classification as a level 4 study.

Finally, the study by Sabah et al. [9] is also a retrospective
therapeutic study of exposed versus unexposed patients. The small
sample size resulted in limited statistical power for detecting a
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Levels of evidence for primary research question ® according to guidelines issued by the Centre for Evidence-Based Medicine (http://www.cebm.net/index.aspx?0=5653).

Level Therapeutic studies — Investigating Prognostic studies — Investigating Diagnostic Economic and decision
the results of treatment the effect of a patient characteristic studies—Investigating a analyses — Developing an

on the outcome of disease diagnostic test economic or decision model

1 High quality randomized trial with High quality prospective study¢ Testing of previously Sensible costs and alternatives;
statistically significant difference (all patients were enrolled at the developed diagnostic criteria values obtained from many
or no statistically significant same point in their disease with on consecutive patients (with studies; with multi-way sensitivity
difference but narrow confidence P80% of enrolled patients) universally applied reference analyses
intervals Systematic review® of level I “gold” standard) Systematic review” of level I
Systematic review” of Level I RCTs studies Systematic review” of level I studies
(and study results were studies
homogenous®)

11 Lesser quality RCT (e.g. <80% Retrospective’ study Development of diagnostic Sensible costs and alternatives;
follow-up, no blinding, or Untreated controls from an RCT criteria on consecutive patients values obtained from limited
improper randomization) Lesser quality prospective study (with universally applied studies; with multi-way sensitivity
Prospective? comparative study® (e.g. patients enrolled at different reference “gold” standard) analyses
Systematic review” of Level Il points in their disease or <80% Systematic review” of Level Il Systematic review” of Level Il
studies or Level I studies with follow-up) studies studies
inconsistent results Systematic review® of Level II

studies

111 Case-control study® Case-control study® Study of non-consecutive Analyses based on limited
Retrospective’ comparative study® patients; without consistently alternatives and costs; and poor
Systematic review® of Level III applied reference “gold” estimates
studies standard Systematic review” of Level III

Systematic review” of Level III studies
studies

v Case series” Case series Case-control study Analyses with no sensitivity
Poor reference standard analyses

\% Expert opinion Expert opinion Expert opinion Expert opinion

A complete assessment of quality of individual studies requires critical appraisal of all aspects of the study design.

a

b A combination of results from two or more prior studies.
¢ Studies provided consistent results.

Study was started before the first patient enrolled.

¢ Patients treated one way (e.g. cemented hip arthroplasty) compared with a group of patients treated in another way (e.g. uncemented hip arthroplasty) at the same

institution.
f The study was started after the first patient enrolled.

¢ Patients identified for the study based on their outcome, called “cases” e.g. failed total arthroplasty, are compared with patients who did not have outcome, called

“controls” e.g. successful total hip arthroplasty.

h Patients treated one way with no comparison group of patients treated in another way.

difference. The observed difference was not statistically significant.
This bias warrants classification as a level 4 study. Finally, the last
studies mentioned [7,8,10,11] included only patients exposed to a
given treatment and are therefore level 4.

3. Conclusion

We are grateful for your query, which has allowed us to explain
the classification criteria and to identify an inconsistency in the
classification of one of the 13 cited articles. Increasing uniformity
among practices of the OTSR editors is a key short-term priority, as
further emphasised by your letter. Importantly, it is the responsi-
bility of the authors to indicate a level of evidence, which is then
confirmed or corrected by the reviewers and/or the editor assigned
to the manuscript. To support the level of evidence claimed for their
study, the authors must, when appropriate, highlight the compar-
ative nature of the study design and absence of bias, in compliance
with OTSR instructions for authors [5].
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