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COMPARAISON DE LA CRYOBIOPSIE TRANSBRONCHIQUE ET DE LA BIOPSIE PULMONAIRE CHIRURGICALE EN REUNION DE DISCUSSION MULTIDISCIPLINAIRE DANS LES PNEUMOPATHIES
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INTRODUCTION:

Diffuse Interstitial Lung Diseases (ILD) stay nowadays not well understood and represent a large various group of diseases. First of all, their diagnosis can be quite complicated [START_REF] Travis | An official American Thoracic Society/European Respiratory Society statement: Update of the international multidisciplinary classification of the idiopathic interstitial pneumonias[END_REF]. Diagnostic criteria for Idiopathic Pulmonary Fibrosis (IPF) were validated in the last decade, mostly relying on high-resolution computed tomography (HRCT) scanning with Usual Interstitial Pneumonia (UIP) patterns and histopathological UIP patterns, leading to improvement in patients' care and access to a specific treatment (2). But numerous cases stay non typical and thus a diagnosis is more difficult to reach (3).

For other ILD, criteria standardization are being evaluated, as for Chronic Hypersensitivity Pneumonia (CHP) (4,5), for connective tissue disease-related ILD, especially in systemic sclerosis [START_REF] Walkoff | The Four Corners Sign: A Specific Imaging Feature in Differentiating Systemic Sclerosis-related Interstitial Lung Disease From Idiopathic Pulmonary Fibrosis[END_REF], or for Non Specific Interstitial Pneumonia (NSIP) [START_REF] Travis | Idiopathic Nonspecific Interstitial Pneumonia: Report of an American Thoracic Society Project[END_REF].

This diagnosis difficulty led to affirm two important realities.

First is that pulmonary biopsies for pathological analysis bring a crucial help: Bronchio-Alveolar Lavage (BAL) could be helpful [START_REF] Hodnett | Reply: Surgical Lung Biopsy over Bronchoalveolar Lavage in Chronic Hypersensitivity Pneumonitis[END_REF] but is often insufficient. Thus, the evaluation of lung biopsy methods represents an important cause for concern in the current ILD field. In one over two cases, HRCT is not sufficient for the diagnosis of an ILD [START_REF] Iftikhar | Transbronchial Lung Cryobiopsy and Video-assisted Thoracoscopic Lung Biopsy in the Diagnosis of Diffuse Parenchymal Lung Disease. A Meta-analysis of Diagnostic Test Accuracy[END_REF] and current guidelines recommend to perform a Surgical Lung Biopsy (SLB) in order to distinguish UIP from other ILD (2,10) mostly

because it has therapeutic involvements as anti-fibrotic treatments are now available [START_REF] King | A phase 3 trial of pirfenidone in patients with idiopathic pulmonary fibrosis[END_REF][START_REF] Richeldi | Efficacy and safety of nintedanib in idiopathic pulmonary fibrosis[END_REF].

Finally histology is the information that impacts the most the MultiDisciplinary Discussion (MDD) final decision, especially for non-IPF ILD [START_REF] Flaherty | Idiopathic interstitial pneumonia: what is the effect of a multidisciplinary approach to diagnosis?[END_REF].

Second a multidisciplinary approach (MDA) improves diagnostic approach, but interMDD agreement on diagnosis was reported to be quite low [START_REF] Walsh | Multicentre evaluation of multidisciplinary team meeting agreement on diagnosis in diffuse parenchymal lung disease: a case-cohort study[END_REF].

Standards remain SLB (2,10), with diagnostic yield higher than 90% ( 9), but with a quite high morbidity [START_REF] Han | Diagnostic yield and postoperative mortality associated with surgical lung biopsy for evaluation of interstitial lung diseases: A systematic review and meta-analysis[END_REF][START_REF] Hutchinson | In-Hospital Mortality after Surgical Lung Biopsy for Interstitial Lung Disease in the United States. 2000 to 2011[END_REF], even if it depends a lot on the volume of procedures performed annually [START_REF] Fisher | Procedure volume and mortality after surgical lung biopsy in interstitial lung disease[END_REF].

Blatantly, the main reason for finding alternatives to SLB are clinical situations where a diagnostic looks critical for eliciting a potentially harmful treatment but contraindications exist and limit these possibilities. This is probably why the advent of endoscopic TransBronchial Lung Cryobiopsies (TBLC) had led to numerous publications these past five years. But the latest statements did not validate any place for TBLC yet (2).

TBLC diagnostic yield seems to be passable, with a rate ranging between 75 and 87% [START_REF] Ravaglia | Safety and Diagnostic Yield of Transbronchial Lung Cryobiopsy in Diffuse Parenchymal Lung Diseases: A Comparative Study versus Video-Assisted Thoracoscopic Lung Biopsy and a Systematic Review of the Literature[END_REF], especially after discussion of the histopathologic results in MDD [START_REF] Johannson | Diagnostic Yield and Complications of Transbronchial Lung Cryobiopsy for Interstitial Lung Disease: A Systematic Review and Metaanalysis[END_REF], and is largely better than simple trans-bronchial biopsies (TBB) [START_REF] Pajares | Diagnostic yield of transbronchial cryobiopsy in interstitial lung disease: a randomized trial[END_REF], but it stays variable in the literature [START_REF] Tomassetti | Bronchoscopic Lung Cryobiopsy Increases Diagnostic Confidence in the Multidisciplinary Diagnosis of Idiopathic Pulmonary Fibrosis[END_REF].

Inter-observer concordance is acceptable in the literature, between pathologists, or radiologists, or clinicians, or in MDD, especially for UIP pattern with a Kappa coefficient of 0.83 in one study [START_REF] Casoni | Transbronchial Lung Cryobiopsy in the Diagnosis of Fibrotic Interstitial Lung Diseases. Kolb MRJ[END_REF] but it falls out since UIP are now mostly recognized at HRCT.

The CryoPID study [START_REF] Hernández-González | Cryobiopsy in the diagnosis of diffuse interstitial lung disease: yield and cost-effectiveness analysis[END_REF] is the unique worldwide study to date assessing, anonymized, the histopathological concordance between SLB and TBLC, in the same patient, at the same time, in the same lobes, during the same procedure. Kappa concordance coefficient was low (0,22), but pathologist analysis was artificial as he was blinded of clinical and radiological data to keep slides anonymous. Currently, we know the importance of a collegial discussion, because an ILD is part of a context and not only a HRCT pattern, with history of exposure, clinical data, functional data… (4). Our patients' cohort comes from this study.

Moreover, the a priori better tolerance, by this less-invasive method, has still to be demonstrated, with mortality rates ranging between 0.33 and 6.7% and a rate of pneumothorax or bleeding estimated around 9.5% and 4.5% respectively (9). On another side, cost-effectiveness is interesting with a difference of around 1000 euros between the two methods according to one study [START_REF] Romagnoli | Poor Concordance between Sequential Transbronchial Lung Cryobiopsy and Surgical Lung Biopsy in the Diagnosis of Diffuse Interstitial Lung Diseases[END_REF].

Histopathological [START_REF] Nicholson | Inter-observer variation between pathologists in diffuse parenchymal lung disease[END_REF] or radiological [START_REF] Aziz | HRCT diagnosis of diffuse parenchymal lung disease: inter-observer variation[END_REF] inter-observer concordance are weak. MDD improve inter-observer agreement and diagnostic confidence [START_REF] Flaherty | Idiopathic interstitial pneumonia: what is the effect of a multidisciplinary approach to diagnosis?[END_REF], and change or propose other diagnosis in 42% of cases [START_REF] Sadeleer | Diagnostic Ability of a Dynamic Multidisciplinary Discussion in Interstitial Lung Diseases: A Retrospective Observational Study of 938 Cases[END_REF]. Diagnostic improvement via MDD is more important for some ILD than others, for instance in NSIP [START_REF] Travis | An official American Thoracic Society/European Respiratory Society statement: Update of the international multidisciplinary classification of the idiopathic interstitial pneumonias[END_REF]. But the composition and way of working of these discussions are still really heterogenous, notably concerning the type and number of attending specialists (clinicians, pathologist, radiologist, surgeon or others) [START_REF] Jo | Evaluating the interstitial lung disease multidisciplinary meeting: a survey of expert centres[END_REF]. A higher agreement on the diagnosis was found between academic observers (radiologists, pathologists, physicians) than between community ones [START_REF] Lewis | Idiopathic Interstitial Pneumonia: Do Community and Academic Physicians Agree on Diagnosis?[END_REF].

Moreover, inter-MDD concordance on diagnostic decisions is not always good, and differs regarding the ILD. Indeed, agreement is good for IPF or connective tissue disease-related ILD, but worse for other ILD such as NSIP, or even worse, for CHP [START_REF] Walsh | Multicentre evaluation of multidisciplinary team meeting agreement on diagnosis in diffuse parenchymal lung disease: a case-cohort study[END_REF].

This heterogeneity in MDD agreement mostly depends on which gold standard is chosen. After all the most clinically relevant remains the diagnosis kept after some time of follow-up.

The concordance between TBLC and SLB after reintegrating the pathological reports into a MDD is still unknown. We thus performed this study in a way to evaluate this question.

The 16 French patients enrolled in the CryoPID study were included. Each case was presented in MDD in two different reference centers for the management of ILD. Only one of the two histologic results obtained through SLB or TBLC was exposed randomly.

The primary objective of this study was to evaluate the concordance between:

-the final diagnosis retained in our center after one year of follow-up and the proposed diagnosis held in the two different centers after reporting the histology obtained either by SLB or TBLC.

The secondary objectives were to evaluate the concordance between:

-the final diagnosis and the final therapeutic decision proposed in MDD, depending on the way the samples were obtained (SLB versus TBLC).

-the most likely diagnosis, or working diagnosis, offered before obtaining the samples, and the diagnosis made after, in each center respectively. This is the only study proposing to evaluate diagnostic accuracy of TBLC versus SLB in a more routine process including MDD.

METHOD: 2.1. Population:

All the 16 French patients of the CryoPID study were included (Table S1). Inclusions were spread

between January 2016 and March 2018. They all underwent a SLB and TBLC in the upper and lower homolateral lobes (except P01 because of a moderate bleeding), at the same time, selected after review of the chest HRCT by the primary investigator. Median number of TBLC per lobe was 5 (range 2-6). The largest cryoprobe size was used (2.4mm) to maximize the sample sizes. For more details, cf Romagnoli and al [START_REF] Hernández-González | Cryobiopsy in the diagnosis of diffuse interstitial lung disease: yield and cost-effectiveness analysis[END_REF]. Patients' characteristics are presented in Table S2.

Study design:

Clinical cases were presented in two ILD reference centers: Tenon Hospital and Bichat Hospital, both members of Assistance Publique des Hôpitaux de Paris. Each MDD was formed by two physicians and one radiologist, all internationally recognized experts in ILD.

In both MDD, the 16 cases were exposed thanks to a power-point presentation, in the same order, in the same conditions. Data exposed during MDD included: age, gender, smoking status, environmental exposures, past medical history, current treatments, physical examination, biological results including auto-immune blood tests, pulmonary function values at rest and during exercise when available (6 minutes-walk test or ergometry test), cardiologic assessment, response to a corticosteroid treatment when it had been done and bronchoscopy results including BAL when available (Table S2). Clinical, functional, biological and morphological data set out were those available in Montpellier before performing the biopsies.

MultiDisciplinary Approach meeting (MDA) 1, or working diagnosis, corresponded to the first most likely stated diagnosis before obtaining a histology. It also included the indication to obtain a lung sample, according to each center. In case it was not retained, the pathological report was nonetheless provided and the rest of the study was the same for each patient.

MDA2 corresponded to diagnosis conclusion and therapeutic proposition, after the pathological report was provided. Only one type of biopsies (randomly chosen as SLB and TBLC) was provided to each MDD. Original histological reports were slightly modified in a way to maintain both teams as blinded as possible to the kind of assessed sample.

MDA3 corresponded to the final diagnosis retained in our center after one year of follow-up considered as the Gold Standard in the present study.

Our center's conclusions were not communicated. All the participants of the MDDs in both centers had no idea about the CryoPID study and this study took place before the release of the published paper of Romagnoli and al (Figure 1).

Histopathological analysis:

Single not blind analysis of the two samples, SLB and TBLC, were performed at the same time by the referent pathologist in the CHU of Montpellier. All the clinical data were provided.

Original histological reports were slightly modified so as to maintain as much as possible both teams blinded to the kind of sample provided. Sizes and macroscopic analyses were removed.

Description of proximal bronchi when they were present were also deleted, as they were too strongly indicative of a TBLC report. These modified reports were revised by two clinicians involved in the CryoPID study and by the referent routine pathologist.

Ethical data:

The study was approved by the local independent ethics committee (Comité de Protection des Personnes Sud Méditerranée), reference number 15 98. Each patient signed a written consent after a clear oral explanation of the goals and the risks of the study.

Statistical analysis:

We evaluated the Cohen Kappa concordance coefficient between:

-the final diagnosis retained in our center after one year of follow-up (MDA3) and the proposed diagnosis held in the two different centers after exposing the pathological report (MDA2 diagnosis)

-the final diagnosis proposed for each patient between the 2 centers (MDA2 diagnoses), thus, the concordance between SLB and TBLC to obtain a diagnosis 3. RESULTS:

MDD progression:

The MDD took place exactly as it was described in Method. They lasted respectively 3 hours and a half and 2 hours and a half. They both included 2 clinicians and one radiologist.

Population:

Flow chart is represented in Figure 1. There were 11 females over 16 patients (68.75%), median age was 64 (26-71) years old. There were 2 current smokers, 7 former smokers and 7 neversmokers. Median Forced Vital Capacity (FVC) was 84,5% (40%-105%), and median Diffusing Capacity for Carbon Monoxide (DLCO) was 53% (unable-90%). Patients characteristics are summarized in Table S2. TBLC led to the same diagnosis in 12 cases over 16 (75%), with a Cohen unweighted Kappa concordance coefficient of 0.67 (0.39-0.95) (Table 1, Figure 2). Even though the number of patients is too small, leading to a non-significance by lack of power, there is a tendency in favor of SLB versus TBLC (p = 0.32).

SLB MDA2 TBLC MDA2 MDA3

P01 (MDA: MultiDisciplinary Approach)

Proposed diagnosis in MDA2 was concordant for both centers in 13 cases over 16 (81.25%) (Table 1 and 2, Figure 3) with a Cohen unweighted Kappa concordance coefficient of 0.74 (0,49-1).

This involves a good diagnosis concordance, whetever the samples were obtained by SLB or TBLC, when clinical, functional and morphological data were considered.

Good concordance in MDA2 was found for unclassifiable ILD, NSIP and UIP respectively (Figure S1).

Concordance in therapeutic decision:

Proposed treatment in MDA2 was concordant for both centers in 12 cases over 16 (75%) (Table 3 and 4, Figure 4) with a Cohen unweighted Kappa concordance coefficient of 0.64 (0.36-0.92).

This involves a good therapeutic decision concordance, whetever the samples were obtained by SLB or TBLC, when clinical, functional and morphological data were considered. (Table 6 and Figure 6).

Among these 7 cases, all of them would have a histology claimed during MDA1 (100%).

Among these 7 cases, 3 samples were obtained by SLC and 4 by TBLC. MDA2 diagnosis proposed thanks to the TBLC were concordant with MDA3 diagnosis in 3 over the 4 cases (75%).

3 over the 3 (100%) SLB were concordant with MDA3 diagnosis.

Histology changed the therapeutic decision in 6 over 16 cases (37.5%); among them, there were 3 SLB and 3 TBLC.

MDA1 vs MDA2:

There were only 11 cases over the 32 (16 SLB and 16 TBLC) for which the biopsy changes the diagnosis. TBLC and SLB were respectively concerned in 5 and 6 cases. So there was no difference between the two methods.

Moreover, there was a good concordance in MDA1 working diagnosis between the two centers, with only 3 patients with a MDA1 different between the two (Figure S2).

Performing biopsies:

There were only 5 cases over 16 (31.25%) for which both MDDs chose to obtain a histological sample (Table S3, Figure S3), with a Cohen unweighted Kappa concordance coefficient of 0.45 (-0.38-0.47).

Center A asked for a histological sample in 7 cases. Over the 9 residual cases, a third was not asked for safety reasons and not because of absence of indication.

Center B asked for a histological sample in 11 cases. Over the 5 residual cases, none was not asked for safety reason.

Main results are summarized in Table 7. As TBLC are more proximal biopsies than SLB, this concordance could be good because of diffuse ILD HRCT scan pattern for concordant cases, and only peripheric lesions for discordant cases. But this was not the case as shown with the well-balanced concordant cases with 6 cases with a peripheric pattern and 7 cases with a diffuse pattern.

Comparisons

The concordance between TBLC and SLB MDA2 diagnosis was good, independently of ILD types and was the same for unclassifiable ILD, NSIP and UIP. Thus, our results do not depend on ILD types and TBLC would have a good diagnostic accuracy in any ILD.

Another limit is the way histology results were exposed. We exposed only the written reports, but not directly the slides. Furthermore, the reports were slightly modified to prevent teams from distinguishing between TBLC, which are proximal biopsies, and SLB, more peripheric, but in 7 cases over the 16, MDD participants discovered the nature of the biopsy (without confirmation), mostly because of the size of the report. This could constitute a bias in their decision. Moreover, we transmitted the pathological report of our routine pathologist, and not a blinded, internationally recognized pathologist.

On another hand, this can also be regarded as a strength: as we explained before, diagnosis algorithm of ILD needs to integrate all the clinical, functional and morphological data and an informed pathologist can have positive consequences on the histology conclusions. Indeed, Flaherty and al well described the weight of the context, evaluating diagnosis made thanks to CT and thanks to histology [START_REF] Flaherty | Idiopathic interstitial pneumonia: what is the effect of a multidisciplinary approach to diagnosis?[END_REF].

Besides, the way we exposed pathological reports is also a strength. Indeed, MDD participants were aware of the entire description and the negative findings played a role as important as positive ones in our study, which was not evaluated in the CryoPID study [START_REF] Hernández-González | Cryobiopsy in the diagnosis of diffuse interstitial lung disease: yield and cost-effectiveness analysis[END_REF].

Third limit is the composition of the MDDs. Indeed, they were comparable in both centers, but they included only 2 physicians and 1 radiologist, which is few, compared to usual MDDs [START_REF] Jo | Evaluating the interstitial lung disease multidisciplinary meeting: a survey of expert centres[END_REF], and there was no pathologist attending in particular. MDA2 in center A and B could not be compared to Montpellier MDA2, as the MDD process was not the same in our center (no standardized presentation of the cases, not the same order, not the same day for all patients, and it included a clinician who had met the patient). This can also explain the differences found between MDA2 center A and B and MDA3, independently of the way of performing biopsy.

Fourth, we chose for our primary objective an arguable gold standard, the diagnosis retained in our center after one year of follow up. It still remains the most clinically meaningful in this ILD field where the right answer still stays uncertain. Indeed, one year of follow-up brought more understandings in patients' cases, and can lead to changes in diagnosis and therapeutics when the first choice did not allow a clinical benefit.

Another interesting result of this study, with this high agreement in MDA2 decisions, is that we found a high homogeneity in practice between centers. Even MDA1 concordance between centers was good, with only three discordant cases, when we considered the most probable diagnosis issued with a confidence equal or higher than 50%. Thus, this is a reassuring conclusion on how French centers are dealing with ILD.

For TBLC, a concordant diagnosis in 12 cases over 16 (75%) is approximately the range of diagnostic yield of TBLC in the literature, with 74% in Kronborg-White and al [START_REF] Kronborg-White | Introduction of cryobiopsies in the diagnostics of interstitial lung diseases -experiences in a referral center[END_REF] study in 2017, and around 80% in the two most recent meta-analysis and review of the literature [START_REF] Iftikhar | Transbronchial Lung Cryobiopsy and Video-assisted Thoracoscopic Lung Biopsy in the Diagnosis of Diffuse Parenchymal Lung Disease. A Meta-analysis of Diagnostic Test Accuracy[END_REF][START_REF] Ravaglia | Safety and Diagnostic Yield of Transbronchial Lung Cryobiopsy in Diffuse Parenchymal Lung Diseases: A Comparative Study versus Video-Assisted Thoracoscopic Lung Biopsy and a Systematic Review of the Literature[END_REF].

UIP represents nearly 50% of the cases in this cohort, which is a high rate (16), as in clinical practice, SLB leads to IPF diagnosis in only 34% of cases [START_REF] Behr | Management of patients with idiopathic pulmonary fibrosis in clinical practice: the INSIGHTS-IPF registry[END_REF]. This underlines the importance of obtaining a biopsy, as it often had therapeutic implications in our cohort. Conversely, diagnostic of IPF could be made less accurately by TBLC. These findings are quite concordant with the paper of Tomassetti and al [START_REF] Tomassetti | Bronchoscopic Lung Cryobiopsy Increases Diagnostic Confidence in the Multidisciplinary Diagnosis of Idiopathic Pulmonary Fibrosis[END_REF], with 50% of IPF diagnosis with TBLC biopsies versus 39% with SLB.

There was a big discordance between centers in performing biopsies. But the less confident the MDD was in its diagnosis, the more it asked for biopsies. Indeed, center A performed the smallest number of biopsies, but it was the center with the best diagnosis agreement between MDA1 and MDA2. This is consistent with the paper of Seth and al, in 2017 [START_REF] Sheth | Utility of Transbronchial vs Surgical Lung Biopsy in the Diagnosis of Suspected Fibrotic Interstitial Lung Disease[END_REF], which found an agreement of 100% between simple TBB and SLB diagnosis when the MDD did not ask for a histology after TBB. Moreover, a third of the cases was not asked for safety reasons, and not because of a lack of interest in obtaining a biopsy. Furthermore, there was no case for which biopsy changed the diagnosis in a wrong way.

This highlighted the positive importance of obtaining a histological sample, always bringing supplemental data to improve diagnostic confidence (we presented only the diagnosis with the greatest given probability in MDA1, but other diagnoses were proposed), or to change the diagnosis, and to bring therapeutic implications (as for example, our case with the association of anti-fibrotic treatment and GCS, depending on inflammatory and fibrotic elements found on the biopsy).

Even though diagnosis changes were very low in Center A, which asked for fewer histology than the others centers, histology results could bring them more confidence in their diagnosis and thus, prevent them from changing their diagnostic in MDA2.

That leads to a more general question about the place of histology in ILD field. In this study, histology changed the diagnosis in only one third of the cases (11/32) and it mostly concerned NSIP patterns, and very few UIP patterns. This is consistent with the new guidelines (2), and with

Walsh and al study [START_REF] Walsh | Multicentre evaluation of multidisciplinary team meeting agreement on diagnosis in diffuse parenchymal lung disease: a case-cohort study[END_REF]. If non-invasive diagnostic criteria of NSIP would be improved, the place of SLB, and thus TBLC, could also change. Another interesting study would be the same as this one, but excluding probable UIP HRCT scan patterns.

It is known that inter-observer and inter-MDD agreement for diagnosis is low to moderate [START_REF] Walsh | Multicentre evaluation of multidisciplinary team meeting agreement on diagnosis in diffuse parenchymal lung disease: a case-cohort study[END_REF][START_REF] Lewis | Idiopathic Interstitial Pneumonia: Do Community and Academic Physicians Agree on Diagnosis?[END_REF], except for IPF, as in Thomeer and al paper, where a high accuracy for clinical diagnosis was found, but with a low inter-observer agreement on HRCT scan (K 0.40) or histology (K 0.30) alone [START_REF] Thomeer | Multidisciplinary interobserver agreement in the diagnosis of idiopathic pulmonary fibrosis[END_REF]. Here, we had an excellent agreement for UIP diagnosis (100% for SLB and 5/7 for TBLC), which is even better than the Kappa of 0.71 in Walsh and al study [START_REF] Walsh | Multicentre evaluation of multidisciplinary team meeting agreement on diagnosis in diffuse parenchymal lung disease: a case-cohort study[END_REF]. NSIP agreement was excellent too (100% for both method), which is better than described before. Bad agreement for CHP, but with only one case in our study, is also concordant with the literature. Thus, the high agreement found in our study in MDA2 decisions supports all the more the place of TBLC.

Thus, TBLC seems to have a place in the diagnosis algorithm of ILD, and could be helpful in choosing one of the two main therapeutic ways of acting: targeting the inflammatory or the fibrotic process. This could change if new therapeutics with different targets were to be developed. Meanwhile, performing biopsies is still needed, to make a diagnosis in most cases, but also to obtain available tissue in order to better understand these complicated diseases.

As of today, serum biomarkers do not have a place in the diagnosis algorithm of ILD ( 2), but the association of these biological data and TBLC data could be evaluated in other studies, to increase diagnostic confidence of TBLC. Similarly, molecular classifier could be integrated in ILD diagnosis field with samples obtained less invasively than TBLC, especially in UIP pattern [START_REF] Raghu | Use of a molecular classifier to identify usual interstitial pneumonia in conventional transbronchial lung biopsy samples: a prospective validation study[END_REF].

After all, MDD approach is crucial in ILD diagnosis and TBLC contribution cannot be detached from it. This is one of the fields where medical expertise still makes sense, in its proper sense, unable to detach clinical, functional, biological, morphological and histologic data in order to move forward on a diagnosis.

CONCLUSION:

In conclusion, diagnostic agreement between TBLC and SLB is good to moderate when we reintegrate their results in a more routine process with a collegial discussion in MDD of clinical, functional and morphological data. This is the only study, to our knowledge, having evaluated TBLC performance in this context, closer to real-life one.

In contrary to our previous conclusions [START_REF] Hernández-González | Cryobiopsy in the diagnosis of diffuse interstitial lung disease: yield and cost-effectiveness analysis[END_REF], there might still be a place for TBLC, especially if their lower morbidity is proven [START_REF] Tomassetti | Bronchoscopic Lung Cryobiopsy Increases Diagnostic Confidence in the Multidisciplinary Diagnosis of Idiopathic Pulmonary Fibrosis[END_REF][START_REF] Kronborg-White | Introduction of cryobiopsies in the diagnostics of interstitial lung diseases -experiences in a referral center[END_REF].

For really atypical cases, as unclassifiable ILD, SLB should stay the best option to obtain a histology as in 15 to 20% of ILD cases, SLB is still unable to provide a diagnosis [START_REF] Hunninghake | Utility of a Lung Biopsy for the Diagnosis of Idiopathic Pulmonary Fibrosis[END_REF].

Récemment, une mauvaise concordance entre cryobiopsie transbronchique (CBTB) et biopsie pulmonaire chirurgicale (BPC), actuel gold standard, a été rapportée dans la démarche diagnostique des Pneumopathies Interstitielles Diffuses (PID). Cependant, ces résultats étaient issus d'une analyse anatomopathologique aveugle du contexte clinique et morphologique. L'objectif de cette étude était d'évaluer la concordance diagnostique et de la décision thérapeutique entre CBTB et BPC, en réintégrant leurs résultats au sein d'une Discussion MultiDisciplinaire (DMD). 16 patients atteints de PID ont été présentés en DMD dans deux centres de compétence. Ils avaient encouru dans le même temps une CBTB et une BPC. Une des deux histologies (CBTB ou BPC), attribuée de manière randomisée, était présentée à l'une des DMD, l'autre DMD bénéficiant de l'histologie obtenue par l'autre méthode. Un diagnostic unique devait être émis (MDA2 Diagnostic) avec une décision thérapeutique (MDA2 traitement). Le coefficient de concordance Kappa a été évalué entre les MDA2 diagnostic et traitement des deux centres, ainsi qu'entre le MDA2 diagnostic, et celui retenu après un an de suivi.

Les Kappas pour les MDA2 diagnostic et traitement étaient bons, respectivement de 0,74 (0,49-1), et de 0,64 (0,36-0,92), selon que l'histologie ait été obtenue par CBTC ou BPC. Entre le diagnostic à un an et le MDA2 diagnostic, le Kappa était excellent, de 0,91 (0,75-1), pour les BPC, contre bon, de 0,67 (0,389-0,95), pour les CBTB. La réintégration des données histologiques en DMD permet d'obtenir une meilleure concordance entre CBTB et BPC.

Recently, a poor concordance between transbronchial cryobiopsy (TBLC) and surgical lung biopsy (SLB), the current gold standard, has been reported in the diagnostic approach of diffuse Interstitial Lung Disease (ILD). However, in this study, pathological reports were analyzed by a pathologist blind from clinical and morphological data. The objective of this study was to evaluate the diagnostic and therapeutic decision concordances between TBLC and SLB, by reintegrating their results into a MultiDisciplinary Discussion (MDD). 16 patients suffering from ILD were presented in MDD in two centers specialized in managing ILD. These patients underwent at the same time a TBLC and a SLB. One of the two pathological reports (TBLC or SLB), assigned randomly, was presented to one of the MDD, the other MDD benefiting from the histology obtained by the other method. A single diagnosis was proposed by each MDD (MDA2 Diagnosis) with a therapeutic decision (MDA2 treatment). Cohen Kappa concordance coefficient was evaluated between MDA2 diagnosis and treatment between TBLC and SLB, as well as between the MDA2 diagnosis and the diagnosis retained after one year of follow-up. Kappa coefficients for MDA2 diagnosis and treatment were good, respectively 0.74 (0.49-1), and 0.64 (0.36-0.92), depending on whether the histology was obtained by TBLC or SLB. When one year of follow-up was the gold standard, Kappa for SLB tended to be higher than Kappa for TBLC (0.91 (0.75-1) vs 0.67 (0.389-0.95)). The reintegration of pathological results in MDD lead to a better concordance between TBLC and SLB.
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 1 Figure 1. Flow chart. (BAL: Bonchio-Alveolar Lavage, DLCO: Diffusing Capacity for Carbon Monoxide, MDA: MultiDisciplinary Approach meeting, SLB: Surgical Lung Biopsy, TBLC: Trans-Bronchial Lung Cryobiopsy, UIP: Usual Interstitial Pneumonia)
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 2 Figure 2. Concordance between MDA2 diagnosis by SLB and TBLC, and MDA3 diagnosis. (MDA: MultiDisciplinary Approach, SLB: Surgical Lung Biopsy, TBLC: Trans Bronchial Lung Cryobiopsy)
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 3 Figure 3. Concordance between MDA2 diagnosis in center A and in center B.
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 43435 Figure 4. Concordance between MDA2 therapeutic decision in center A and in center B. (MDA: MultiDisciplinary Approach)
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  Manon, pour cette amitié inamovible, pour cette douceur, pour cette candeur parfois, pour cette fraicheur, pour ces rires, pour ces sourires, merci d'être là. Charlotte, pour ta joie, tes besoins d'aventure, ta fraicheur, ta sensibilité, ton énergie… une bise à Alex Clara, pour cette beauté tout simplement, de coeur, d'âme, d'esprit. Plein de bonheur et de courage pour la suite Claire, pour cette pêche, cette volonté de fer, ce courage, cette bonne humeur et cette grâce. Julie, pour ce pétillement, cette joie de vivre, cette énergie débordante, cette malice et ces commérages. Et ce Gougoune ! Clémence, pour ces coups de gueule, ce caractère bien trempé, ces soirées, ces déguisements… Claire, pour ces missions impossibles que tu t'envoies régulièrement à venir pour 24 heures, pour ces fêtes endiablées, pour cette bonne humeur. J'espère te voir plus souvent à Marseille. Roxane, pour cette droiture mêlée à cette folie, ces débats interminables, cet exemple, et tout ce chemin parcouru Lisa, une de mes plus belles rencontres de l'internat. Merci pour ces soirées endiablées, ces déguisements, mais aussi cette présence réconfortante tout au long de ces années, pour ton soutien, pour ton écoute. Il y a peu de gens avec qui l'on peut être sincèrement soi-même et compris, et j'ai la chance que tu fasses partie des personnes avec qui je peux partager cela. Plein de bonheur avec Pamela, que je suis ravie d'avoir rencontrée grâce à toi. Chloé, pour cette belle polyvalence que tu réalises chaque jour entre la danse et ton métier.Merci aussi aux « Biterrois » : Côme, que j'ai appris à mieux connaître ici malgré nos années normandes communes et à qui je souhaite énormément de bonheur avec Sarah, que j'embrasse, Renaud, dont l'esprit tordu aux mille questionnements me surprendra toujours, Mélanie, que je suis très contente d'avoir rencontrée, Fanny, drôle et bienveillante, Johnny, dont je salue le courage d'avoir entrepris ce projet professionnel qui va j'espère continuer à cartonner, Sarah, pour tes capacités d'écoute comme festives, Simon, pour ta folie et tes prestations de kiwi, Pierre, pour cette admirable persévérance mélangée à ce petit côté beauf, une bise à Julia, Jess, pour ta bonne humeur, ton rire, ta grande gueule, mais aussi ton grand coeur, Adrien, pour feu cette barbe extraordinaire, mais aussi ta gentillesse, Antonia, pour ta boboitude magnifique qui te fait défendre beaucoup de valeurs que je partage, Adil, pour cette joie de vivre et cet esprit positif, Florianne, merci de ne mâcher aucun mot et d'être aussi nature, plein de bonheur avec Hugo et Victoire, Manon, Marco.

	Aux

caennais : Akwell, pour ta droiture et ta fidélité, Simon, pour ce mélange excessif d'intelligence, de sensibilité artistique et de fêtes, Vaness, pour tes excès en tous genres, vestimentaires, professionnels, liquides… Tellement hâte de rencontrer ce mini vous <3, Jade, pour ton atypie, ton goût, ta beauté et la relativité que tu portes sur les choses, Jerem, pour ton humour pas toujours drôle et cette profonde gentillesse, et surtout pour cette petite perle qu'est Mia, Jamie, pour ta folie et Caly, pour ta folie aussi, j'espère pouvoir bientôt voir ce petit Siméon. Merci de m'avoir initiée au Sémaphore du lundi soir, merci de m'avoir appris que « trop » n'existe pas, et surtout merci d'être toujours, et encore un peu plus chaque jour, mes amis depuis maintenant, un très long moment.

A Malou, pour ta sincérité, ta profondeur, ton atypie, ta sérénité. Je te souhaite plein d'épanouissement dans tes nouveaux projets.

Aux Montpelliérains :

Camille, une rencontre magnifique pour laquelle je bénis les dieux d'avoir inventé l'internat. C'est un bonheur que de pouvoir partager avec toi les mêmes points de vue, centres d'intérêt, discussion-débat sans fin, valeurs… mais aussi goûts pour la bière, le vin, le rhum, le gin… Et j'espère pouvoir les partager encore longtemps, avec Louis à tes côtés, qui est une des personnes les plus douces, sincères, franches et ouvertes d'esprit que je connaisse.

Mais aussi à Morgan, pour toutes nos discussions pro, de love et générales, Léo, pour ta folie, ton atypie, ta franchise, ta force incroyable, Eva, pour tes convictions et engagements, ton honnêteté, Pauline, pour ton caractère bien trempé derrière cette voix fluette, Lionel, pour ta curiosité, ta gentillesse, et ton goût pour le rhum, Antonia, pour ce sérieux entre-mêlé de j'en foustisme, pour cette soif de découvertes, pour cette force tranquille, Mais aussi Hélène et Romain, et le petit Mathi, qui malheureusement nous quittent (saleté de Bretons), mais avec qui j'espère partager régulièrement des galettes saucisses, Marich, pour ta constante bonne humeur et ton rire, grand plaisir de te connaître, Sof et Elo, avec encore mes félicitations et hâte d'être avec vous fin août, Guigui et Marie, un couple tranx (et non pas trans) qui fait rêver, et que j'ai hâte d'aller visiter, William, parce qu'il faut bien accorder une petite place aux chirurgiens, Thibault, pour toutes ces soirées d'externat, d'internat… et de postinternat ^^, Hedi, BG au grand coeur que j'ai toujours beaucoup de plaisir à retrouver, Hugo, pour tes vannes et tes déguisements, même si c'est trop réducteur d'une aussi riche personnalité que la tienne, D'Arcy, pour avoir fait d'Arnaud un homme plus mature en faisant toujours peser la balance du côté du Fizz, mais aussi pour le plaisir de te croiser régulièrement au boulot.

Table 1 .

 1 MDA2 diagnosis by SLB and TBLC, and MDA3 diagnosis.

	NSIP	NSIP	NSIP
	P02 UIP	UIP	UIP
	P03 UIP	UIP	CHP
	P04 Histiocytosis Histiocytosis Histiocytosis
	P05 UIP	UIP	UIP
	P06 UIP	UIP	UIP
	P07 unclassifiable NSIP	unclassifiable
	P08 RBILD	RBILD	RBILD
	P09 UIP	NSIP	UIP
	P10 UIP	UIP	UIP
	P11 unclassifiable unclassifiable unclassifiable
	P12 UIP	UIP	UIP
	P13 unclassifiable unclassifiable unclassifiable
	P14 GLILD	GLILD	GLILD
	P15 NSIP	NSIP	NSIP
	P16 UIP	unclassifiable UIP
	(CHP: Chronic Hypersensitivity Pneumonia, GLILD: Granulomatous Lymphocytic Interstitial Lung
	Disease, MDA: MultiDisciplinary Approach, NSIP: Non Specific Interstitial Pneumonia, SLB:
	Surgical Lung Biopsy, RBILD: Respiratory Bronchiolitis associated Interstitial Lung Disease, TBLC:
	Trans Bronchial Lung Cryobiopsy, UIP: Usual Interstitial Pneumonia)
	In other words, SLB was superior to TBLC in retaining a diagnosis in only 3 cases over 16 (18.75%),
	which were the most atypical and difficult cases.	

Table 2 .

 2 MDA2 diagnosis depending on the center.

(GLILD: Granulomatous Lymphocytic Interstitial Lung Disease, MDA: MultiDisciplinary Approach, MDD: MultiDisciplinary Discussion, NSIP: Non Specific Interstitial Pneumonia, RBILD: Respiratory Bronchiolitis associated Interstitial Lung Disease, UIP: Usual Interstitial Pneumonia)

Table 6 .

 6 MDA1 and MDA2 decisions during center B MDD.

		SLB	NSIP or CHP NSIP	NSIP	GCS	NSIP	CONCORDANT
						Anti-		
	P02 YES	TBLC	UIP	UIP	UIP	fibrotic	UIP	CONCORDANT
						Anti-		
	P03 YES	SLB	UIP	NSIP	UIP	fibrotic	CHP	CONCORDANT
						Smoking		
	P04 NO	TBLC	Histiocytosis Histiocytosis Histiocytosis	cessation	Histiocytosis DISCORDANT
				Cordarone		Anti-		
	P05 NO	SLB	UIP	ILD	NSIP	fibrotic	UIP	CONCORDANT
			UIP or			Anti-		
	P06 NO	SLB	unclassifiable UIP	UIP	fibrotic	UIP	CONCORDANT
	P07 NO	TBLC	Unclassifiable NSIP	NSIP	GCS	Unclassifiable DISCORDANT
						Smoking		
	P08 YES	TBLC	RBILD	RBILD	RBILD	cessation	RBILD	CONCORDANT
	P09 YES	TBLC	Unclassifiable NSIP	NSIP	GCS	UIP	DISCORDANT
						Anti-		
	P10 NO	TBLC	Unclassifiable UIP	UIP	fibrotic	UIP	CONCORDANT
			Unclassifiable					
	P11 NO	TBLC	or UIP	NSIP	Unclassifiable GCS and IS Unclassifiable CONCORDANT
						Anti-		
	P12 YES	SLB	UIP	UIP	UIP	fibrotic	UIP	CONCORDANT
						Therapeutic		
	P13 YES	SLB	Normal	COP	Unclassifiable	abstention Unclassifiable CONCORDANT
			Lymphoid					
	P14 NO	SLB	process	GLILD	GLILD	GCS	GLILD	CONCORDANT
			Unclassifiable					
			or possible			GCS		CONCORDANT
	P15 NO	TBLC	UIP	NSIP	NSIP		NSIP	
						Anti-		
	P16 YES	SLB	UIP	UIP	UIP	fibrotic	UIP	DISCORDANT

Table 7 .

 7 Main results of concordance between TBLC and SLB.

		Agreement Ratio (%)	Cohen unweighted Kappa
			concordance coefficient (95% CI)
	SLB MDA2 vs MDA3	15/16 (93.75%)	0.91 (0.75-1)
	TBLC MDA2 vs MDA3	12/16 (75%)	0.67 (0.39-0.95)
	SLB vs TBLC for	13/16 (81.25%)	0.74 (0.49-1)
	MDA2 Diagnosis		
	SLB vs TLBC for	12/16 (75%)	0.64 (0.36-0.92)
	MDA2 Therapeutic Decision		
	(CI: Confidence Interval, MDA: MultiDisciplinary Approach, SLB: Surgical Lung Biopsy, TBLC:
		Trans-Bronchial Lung Cryobiopsy)

-the proposed therapeutic decision for each patient between the 2 centers (MDA2 treatments), thus, the concordance between SLB and TBLC to make a treatment decision -the most likely diagnosis, or working diagnosis, offered before obtaining the samples (MDA1), and the diagnosis made after (MDA2), in each center respectively.

The SLB or TBLC samples were randomly assigned to one or the other center using the R programming environment with the sample function of the basic package.

All the statistical analyses were also performed on the R software, using Cohen Kappa function with the package psych. We selected only unweighted coefficients. 5 and Figure 6). Among these 4 cases, 2 of them would not have a histology claimed during MDA1. Among these 4 cases, 3 samples were obtained by SLB and 1 by TBLC.

MDA2 diagnosis proposed thanks to TBLC was concordant with MDA3 diagnosis (100%). 2 over the 3 (66.67%) SLB were concordant with MDA3 diagnosis.

Histology changed the therapeutic decision in 3 over 16 cases (18.75%); among them, there were 3 SLB.

DISCUSSION:

Concordance Kappa coefficient tended to be higher for SLB than TBLC when we compared MDA2 diagnosis and MDA3 diagnosis after one year of follow-up (0.91 (0.75-1) vs 0.67 (0.39-0.95)), even though the difference was not significant (p=0.34).

MDA2 diagnosis and therapeutic decisions were concordant in both centers (13/16 and 12/16 cases), with respectively good Cohen unweighted Kappa concordance coefficients of 0.74 (0.49-1) and 0.64 (0.36-0.92) when TBLC was compared to SLB.

This study presents several limits.

First of all, our number of patients is low, but stays in the range of the size of prospective population in the TBLC literature. Inclusions in the CryoPID study were quite difficult, in regards of the number of patients excluded (Figure S1); the main reason was that patients had to undergo both techniques at the same time [START_REF] Hernández-González | Cryobiopsy in the diagnosis of diffuse interstitial lung disease: yield and cost-effectiveness analysis[END_REF]. Moreover, this protocol could raise the numbers of histology indications proposed in our center, partly explaining why centers A and B asked for a biopsy in fewer cases.

ILD cases for which a histological sample is discussed are the more difficult and atypical ones. Thus, it does not represent the best cohort to validate an agreement between two methods.

Even though, some really atypical and difficult cases were concordant in our study between the two centers. Therefore, we can suppose that our results would be higher in a more general cohort.

But on another hand, this way is the best and the closest to real-life to evaluate TBLC and SLB agreement: it becomes a strength of our study. Moreover, this study was performed in a validated cohort from a prospective study and thus, eliminates bias linked to retrospective procedures. The highest difficulty in ILD field is the absence of consensus regarding the really atypical cases, and it is well represented in our study, as the most difficult cases benefited from three different diagnoses in three different centers. The 4 discordant cases between TBLC MDA2 diagnosis and MDA3 diagnosis represents very atypical cases, including one who benefited from an extra assessment in a 4 th center, asked by the patient herself, which proposed a 4 th different diagnosis. That perfectly highlights the difficulty of ILD diagnosis regarding these atypical cases. Ø Je donnerai mes soins gratuits à l'indigent et n'exigerai jamais un salaire au-dessus de mon travail.

ANNEXES :

Ø Admis (e) dans l'intérieur des maisons, mes yeux ne verront pas ce qui s'y passe, ma langue taira les secrets qui me seront confiés, et mon état ne servira pas à corrompre les moeurs, ni à favoriser le crime.

Ø Respectueux (se) et reconnaissant (e) envers mes Maîtres, je rendrai à leurs enfants l'instruction que j'ai reçue de leurs pères.

Ø Que les hommes m'accordent leur estime si je suis fidèle à mes promesses. Que je sois couvert (e) d'opprobre et méprisé (e) de mes confrères si j'y manque.