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encore aussi ce semestre, pour ces soirées mémorables, pour ces fous rires, pour ces débats
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vous souhaite plein de bonheur a trois avec Manu. Contente de pouvoir suivre I’affaire de prés a
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Mathilde, ma Mathou, une de mes plus belles rencontres de l'internat. Sérieuse et travailleuse,
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début, et leur acolyte aux lunettes improbables Yannick, a toute I’équipe de pneumo A qui a suivi
mes débuts plus ou moins faciles, a I’équipe de I'USIP, et aussi a I'’équipe de I'HDJ dont Cyril,
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pour ta bonne humeur, ton rire, ta grande gueule, mais aussi ton grand cceur, Adrien, pour feu
cette barbe extraordinaire, mais aussi ta gentillesse, Antonia, pour ta boboitude magnifique qui
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1. 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 (1). 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

(6), or for Non Specific Interstitial Pneumonia (NSIP) (7).

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 (8) 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 (9) 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 (11,12).
Finally histology is the information that impacts the most the MultiDisciplinary Discussion (MDD)
final decision, especially for non-IPF ILD (13).

Second a multidisciplinary approach (MDA) improves diagnostic approach, but interMDD

agreement on diagnosis was reported to be quite low (14).

Standards remain SLB (2,10), with diagnostic yield higher than 90% (9), but with a quite high
morbidity (16,17), even if it depends a lot on the volume of procedures performed annually (18).
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).

22



TBLC diagnostic yield seems to be passable, with a rate ranging between 75 and 87% (19),
especially after discussion of the histopathologic results in MDD (20), and is largely better than
simple trans-bronchial biopsies (TBB) (15), but it stays variable in the literature (21).
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
(22) but it falls out since UIP are now mostly recognized at HRCT.

The CryoPID study (24) 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 (23).

Histopathological (25) or radiological (26) inter-observer concordance are weak. MDD improve
inter-observer agreement and diagnostic confidence (13), and change or propose other diagnosis
in 42% of cases (27). Diagnostic improvement via MDD is more important for some ILD than
others, for instance in NSIP (1). 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) (28). A higher agreement on the diagnosis
was found between academic observers (radiologists, pathologists, physicians) than between
community ones (29).

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 (14).
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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.
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2. 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 PO1 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 (24). Patients’ characteristics are presented in Table S2.

2.2. Study design:

Clinical cases were presented in two ILD reference centers: Tenon Hospital and Bichat Hospital,
both members of Assistance Publique des Hopitaux 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.

MDA?2 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.
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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).

2.3. 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.

2.4. 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.

2.5. 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
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- 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.
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3. RESULTS:

3.1. 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.

3.2. 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 never-
smokers. 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.

62 screened patients CryoPID study

41 excluded from CryoPID study
- 12 did not give consent
9 connective tissue disease related
6 lost to follow-up after screening
4 definite UIP pattern
0

pulmonary hypertension

1 exogenous lipoid pneumonia according to BAL|
1language barrier problem

1 technical problem

21 patients in
CryoPID study|

5 Italian patients

Present study

16 patients

Center A MDA1 Center B MDA1
Provided pathological report (8 SLB; 8 TBLC)| |Provided pathological report (8 SLB; 8 TBLC)|
I !
Center A MDA2: Center B MDA2:
N Diagnosis < - Diagnosis <t
- Therapeutic Decision \ - Therapeutic Decision
VL

MDAS3 Diagnosis at one

=== Concordance comparaisons made
P year of follow-up

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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3.3. Concordance in obtaining a diagnosis:

3.3.1. Primary outcome: SLB and TBLC MDA2 versus MDA3 diagnoses:

Figure 2. Concordance between MDA?2 diagnosis by SLB and TBLC, and MDAS3 diagnosis.

(MDA: MultiDisciplinary Approach, SLB: Surgical Lung Biopsy, TBLC: Trans Bronchial Lung
Cryobiopsy)

SLB led to the same diagnosis as the one held after one year of follow-up (MDA3), considered as
the Gold Standard, in 15 cases over 16 (93.75%), with a Cohen unweighted Kappa concordance
coefficient of 0.91 (0.75-1).

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).
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SLB MDA2 | TBLC MDA2 MDA3

PO1 |NSIP NSIP NSIP

P02 |UIP ulp ulp

P03 |UIP ulIP CHP

P04 |Histiocytosis |Histiocytosis |Histiocytosis
PO5 |UIP ulp ulp

P06 |UIP ulp ulp

P07 |unclassifiable [ NSIP unclassifiable
P08 |RBILD RBILD RBILD

P09 |UIP NSIP ulIP

P10 |UIP ulp ulp

P11 |unclassifiable [unclassifiable [ unclassifiable
P12 |UIP ulp ulp

P13 |unclassifiable [ unclassifiable [ unclassifiable
P14 |GLILD GLILD GLILD

P15 |NSIP NSIP NSIP

P16 |UIP unclassifiable | UIP

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

(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.
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3.3.2. Concordance between MDA2 diagnoses:

MDAZ2 Diagnosis

MDD Center A

MDD unclassifiable | NSIP | UIP | histiocytosis | GLILD | RBILD DISCORDANT
Center B 2 4 7 1 1 1
unclassifiable 2 2
NSIP 2 0
uip 6 1
histiocytosis 1 0
GLILD 1 0
RBILD 1 0
13
DISCORDANT 0 2 1 |o 0 0

Table 2. MDAZ2 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)

MDA2

A
3

MDA2

B
3

Figure 3. Concordance between MDA?2 diagnosis in center A and in center B.

(MDA: MultiDisciplinary Approach)
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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).

3.4. 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.

MDA2 5 MDA2
A B

4 4

Figure 4. Concordance between MDA?2 therapeutic decision in center A and in center B.

(MDA: MultiDisciplinary Approach)
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MDA2 Treatment MDD Center A
Association DISCORDANT
MDD GCS
Center smoking | anti- therapeutic | Association | and anti-
B GCS | cessation | fibrotic | abstention | GCS and IS | fibrotics
6 2 1 0
GCS 2 0
smoking 0
cessation 2
anti-fibrotic 2
therapeutic 0
abstention 1
Association 1
GCSand IS 0
Association 1
GCS and anti-
fibrotic
12
DISCORDANT 4 0 0 0
Table 3. MDA2 treatment depending on the center.
(GCS: Gluco-Cortico Steroids, IS: Immuno-suppressor, MDA: MultiDisciplinary Approach, MDD:

MultiDisciplinary Discussion)
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Patients SLB TBLC
PO1 GCS GCS
P02 Anti-fibrotic Anti-fibrotic
P03 Anti-fibrotic Anti-fibrotic
P04 Smoking cessation Smoking cessation
P05 Anti-fibrotic Anti-fibrotic
P06 Anti-fibrotic Anti-fibrotic
P07 Anti-fibrotic GCS
P08 Smoking cessation Smoking cessation
P09 Anti-fibrotic GCS
P10 Anti-fibrotic Anti-fibrotic
P11 GCS + anti-fibrotic GCS +1S
P12 Anti-fibrotic Anti-fibrotic
P13 Therapeutic abstention | Therapeutic abstention
P14 GCS GCS
P15 GCS + IS GCS
P16 Anti-fibrotic Anti-fibrotic

Table 4. MDA2 treatment depending on the samples.

(GCS: Gluco-Cortico Steroids, IS: Immuno-suppressor, SLB: Surgical Lung Biopsy, TBLC: Trans

Bronchial Lung Cryobiopsy)

34



3.5. Diagnosis changes thanks to biopsies:
3.5.1. Center A:
MDA2
Routine MDA1 Diagnosis
Histology | Sample | pathologist Working MDA2 MDA2 between
claimed | type report diagnosis Diagnosis | Treatment MDA3 centers
P01 | NO SLB NSIP or CHP | NSIP NSIP GCS NSIP CONCORDANT
Anti-
P02 | YES TBLC uIP uIP uIP fibrotic uIP CONCORDANT
Anti-
PO3 | 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
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Table 5. MDA1 and MDA2 decisions during center A MDD.

(CHP: Chronic Hypersensitivity Pneumonia, COP: Cryptogenic Organized Pneumonia, GCS:
Gluco-Cortico Steroids, GLILD: Granulomatous Lymphocytic Interstitial Lung Disease, IS:
Immuno-Suppressor, 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 center A (MDD A), histology changed the diagnosis in 4 cases over 16 (25%). It was calculated
comparing MDA1 and MDA2 diagnosis in the same center, with a Cohen unweighted Kappa
concordance coefficient of 0.67 (0.40-0.93) between MDA1 and MDA2 (Table 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.

MDA?2 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.
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3.5.2. Center B:

MDA2
Routine MDA1 Diagnosis
Histology | Sample | pathologist Working MDA2 MDA2 between
claimed | type report diagnosis Diagnosis Treatment MDA3 centers
PO1 | YES TBLC NSIP or CHP | UIP NSIP GCS NSIP CONCORDANT
P02 | NO SLB uIP uIP uIP Anti-fibrotic [ UIP CONCORDANT
PO3 | YES TBLC UIP or CHP NSIP uIP Anti-fibrotic [ CHP CONCORDANT
Smoking
P04 | YES SLB Histiocytosis | Histiocytosis | Histiocytosis | cessation Histiocytosis | DISCORDANT
PO5 | YES TBLC uIP uIP uIP Anti-fibrotic [ UIP CONCORDANT
P06 | NO TBLC uIP uIP uIP Anti-fibrotic [ UIP CONCORDANT
PO7 | YES SLB Unclassifiable | Sarcoidosis | UIP Anti-fibrotic [ Unclassifiable | DISCORDANT
Smoking
P08 | YES SLB RBILD RBILD RBILD cessation RBILD CONCORDANT
P09 | YES SLB uIP NSIP uIP Anti-fibrotic [ UIP DISCORDANT
P10 |NO SLB uIP uIP uIP Anti-fibrotic [ UIP CONCORDANT
GCS + Anti-
P11 | YES SLB Unclassifiable | NSIP Unclassifiable | fibrotic Unclassifiable | CONCORDANT
P12 |NO TBLC uIP uIP uIP Anti-fibrotic [ UIP CONCORDANT
Alveolar
P13 | YES TBLC oedema cop uIP Anti-fibrotic [ Unclassifiable | CONCORDANT
Lymphoid
P14 |NO TBLC process GLILD GLILD GCS GLILD CONCORDANT
P15 | YES SLB NSIP NSIP NSIP GCS +1S NSIP CONCORDANT
P16 | YES TBLC Unclassifiable | UIP Unclassifiable | Anti-fibrotic | UIP DISCORDANT

Table 6. MDA1 and MDA2 decisions during center B MDD.

(CHP: Chronic Hypersensitivity Pneumonia, COP: Cryptogenic Organized Pneumonia, GCS:

Gluco-Cortico Steroids, GLILD: Granulomatous Lymphocytic Interstitial Lung Disease, IS:

Immuno-Suppressor, 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 center B (MDD B), histology changed the diagnosis in 7 cases over 16 (43.75%), with a Cohen

unweighted Kappa concordance coefficient of 0.38 (0.042-0.73) between MDA1 and MDA2

(Table 6 and Figure 6).
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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. MDA?2 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.

3.5.3. 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).

3.6. Performing biopsies:

There were only 5 cases over 16 (31.25%) for which both MDDs chose to obtain a histological
sample (Table S3, Figure $3), 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.
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Comparisons

Agreement Ratio (%)

Cohen unweighted Kappa

concordance coefficient (95% Cl)

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)

MDAZ2 Diagnosis

SLB vs TLBC for

MDA2 Therapeutic Decision

12/16 (75%)

0.64 (0.36-0.92)

Table 7. Main results of concordance between TBLC and SLB.

(Cl: Confidence Interval, MDA: MultiDisciplinary Approach, SLB: Surgical Lung Biopsy, TBLC:

Trans-Bronchial Lung Cryobiopsy)

39




4. 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).

MDA?2 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 $1); the main reason was that patients had to undergo
both techniques at the same time (24). 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™ center, asked by the patient herself, which proposed a 4" different

diagnosis. That perfectly highlights the difficulty of ILD diagnosis regarding these atypical cases.
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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.

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 (13).

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 (24).

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 (28),
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.
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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 (30) study in 2017,

and around 80% in the two most recent meta-analysis and review of the literature (9,19).

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 (31). 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 (21), 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
MDAZ2. This is consistent with the paper of Seth and al, in 2017 (32), 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.
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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 (14). 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
(14,29), 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 (33). 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 (14). 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 MDAZ2 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.
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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 (34).

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.

5. 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 (24), there might still be a place for TBLC, especially if
their lower morbidity is proven (21,30).

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 (35).
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ANNEXES :

Inclusion criteria

Exclusion criteria

Forced Vital Capacity (CVF) > 55%

Forced Expiratory Volume in 1 second (FEV1) < 1L

Diffusing Capacity for Carbon Monoxide
(DLCO) > 35%

Arterial blood Pressure for 02 < 55 mmHg

Pulmonary  Systolic  Arterial  Pressure

estimated by echocardiography < 40 mmHg

Diffuse bullous disease at HRCT scan

Coagulopathy

Table S1. CryoPID inclusion and exclusion criteria.

Patients | Sex | Age | Smoking | Respiratory Extra- Auto- FVC DLCO
status symptoms respiratory immune (%) (%)
symptoms antibodies
P01 M 63 Fomer MMRC3, rhinitis 0 69 39
cough
P02 M | 65 | Former | MMRC1, 0 ANACA 1/50 105 60
cough
P03 F 71 Nerver MMRC1, Dry sd, | ANAs 1/100 77 40
cough Raynaud’s sd
P04 F 69 | Current | MMRC2, Dry sd, ANAs 1/160 88 39
cough Raynaud’s sd
P05 F 61 Former 0 Fungoid 0 95 53
mycosis
P06 M | 65 | Former | MMRC2 0 0 87 56
P07 F 31 Never MMRC2, GOR, dry sd ANAs 1/160 | 40 Unable
cough antiDNA 40 Ul
P08 F 33 | Current | MMRC1, 0 0 101 57
pneumothorax
P09 F 71 Never cough GOR, dry sd, | ANAs 1/160 100 47
arthritis
P10 M | 70 | Former | MMRC1, GOR 0 88 90
cough
P11 F 38 | Never MMRC2 0 0 43 29
P12 M 65 Former cough 0 ANCA 1/100 73 63
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P13 61 | Never MMRC2, 0 0 82 82
chestpain

P14 26 | Never MMRC2, Rhinitis, 0 62 36
cough arthritis

P15 60 | Never MMRC1, 0 ANAs 1/100 67 35
cough

P16 65 Former MMRC1 GOR, dry sd, | O 92 56

arthritis

(ANAs: Antinuclear antibodies, ANCA: AntiNeutrophilic Cytoplasmic Antibodies, DLCO:

Table S2. Patients characteristics.

Diffusing Capacity for Carbon Monoxide, F: Female, FVC: Forced Vital Capacity, GOR: Gastro

Oesophageal Reflux, M: Male, MMRC: Modified Medical Research Council, sd: syndrome)

Required histology MDD A
NO
MDD B 7 9
YES 11 5
NO 5 3

Table S3. Required histology depending on the center.

(MDD: MultiDisciplinary Discussion)
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A. Unclassifiable B. NSIP

c.uIp

Figure S1. Concordance between center A and B for MDA2 diagnosis of: A: unclassifiable ILD, B:

NSIP, C: UIP.

(ILD: Interstitial Lung Disease, MDA: MultiDisciplinary Approach, NSIP: Non Specific Interstitial

Pneumonia, UIP: Usual Interstitial Pneumonia)
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MDA1 Diagnosis MDA?2 Diagnosis

ulp b ulp

NSIP NSIP

Histiocytosis =~ e s Histiocytosis
RBILD RBILD
GLILD GLILD

Unclassifiable Unclassifiable

Cordarone ILD

cop

Sarcoidosis

POl === PQ5 PO s P13 —

P03 === P(Q7 === = p]] === P15 =———  TRLC m—— —
P04 === PQ§ === = P]) == P16

Figure S2. Changes between MDA1 and MDA?2 diagnosis depending on biopsy method (SLB vs

TBLC).
(MDA: MultiDisciplinary Approach, SLB: Surgical Lung Biopsy, TBLC: Trans Bronchial Lung

Cryobiopsy)
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Figure S3. Required histology in center A and B respectively.

(MDD: MultiDisciplinary Discussion)
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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. lls
avaient encouru dans le méme temps une CBTB et une BPC. Une des deux histologies (CBTB ou
BPC), attribuée de maniere randomisée, était présentée a l'une des DMD, |'autre DMD
bénéficiant de I’histologie obtenue par I'autre méthode. Un diagnostic unique devait étre 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
gu’entre le MDA2 diagnostic, et celui retenu apres 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 I'histologie ait été obtenue par CBTC ou BPC. Entre le
diagnostic a 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 MDA?2 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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