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Résumé en frangais

Contexte : CVF et DLco sont les paramétres physiologiques les plus utilisés pour 1’évaluation
des patients porteurs d’une fibrose pulmonaire idiopathique (FPI). lls sont exprimés en
pourcentage d’une valeur de référence ou en Z-score, et 1’utilisation des équations du Global
Lung Initiative (GLI) est recommandée depuis peu. Les objectifs étaient de décrire la relation
entre CVF et DLco, et d’évaluer I’influence du changement des valeurs de référence sur la
décision médicale, notamment concernant la sélection des candidats a la transplantation
pulmonaire.

Méthode : nous avons inclus tous les sujets de la cohorte COLIBRI-PID porteurs d’une FPI.
Pour chacun, une mesure de DLco et une mesure de CVF ont été recueillies.

Résultats : cette observation transversale de 248 patients avec un large éventail de sévérité, a
permis de montrer la relation non linéaire entre CVF et DLco. Ces résultats sont susceptibles
de caractériser I’évolution de la CVF et de la DLCO lorsque la maladie progresse, pour un
patient donné : on pourrait alors identifier une premiere phase de déclin de la DLco avec une
CVF plutét stable, puis une phase plus tardive ou ces deux parameétres chutent ensemble. 17
patients ont changé de groupe pour étre adressés vers un centre de transplantation pulmonaire
en utilisant les équations GLI a la place des anciennes normes. Les valeurs limites considérées
par le consensus de transplantation pulmonaire étaient de 40 % pour la DLCO ou 80 % pour
la CVF.

Conclusion : La DLco semble essentielle a I’évaluation des formes de FPI a CVF préservée.
L’utilisation de GLI est un plus sensible que les normes plus anciennes pour sélectionner les

candidats a la transplantation pulmonaire.



Titre en anglais

Insight into the relationship between forced vital capacity and transfer factor of the lung for
carbon monoxide in patients with idiopathic pulmonary fibrosis.

Résumeé en anglais

Background : FVC and DLco are the most useful physiological parameters to assess
idiopathic pulmonary fibrosis (IPF). They are expressed as percentage of reference value or
Z-score, and the use of Global Lung Initiative (GLI) equations is now recommended. The
objectives were to describe the relationship between FVC and DLco, and to assess the
influence of the change in reference values on medical decision, namely regarding the
selection of lung transplant candidates.

Methods : we included all subjects diagnosed with IPF from the cohort COLIBRI-ILD.
Measurements of FVVC and DLco performed at the same time were collected for each patient.
Results : in 248 IPF patients with a broad range of severity, this transversal observation
highlighted the nonlinear relationship between FVC and DLco. Those results could allow us
to characterise the course of FVC and DLco throughout disease progression for a given
patient. In the first stages, FVC would remain steady while DLco would drop. In contrast,
both would decline in the last stages. 17 patients switch group to be reffered to a lung
transplant center when we use GLI instead of the older standards, with the cut-off limit of 40
% for DLco or 80 % for FVC.

Conclusion : DLco seems essential in monitoring the IPF forms when FVC is preserved. The

use of GL1 is little more sensitive than older standards to select lung transplant candidates.
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ABBREVIATIONS

ATS: American Thoracic Society

ECSC: European Community for Steel and Coal

FVC: Forced Vital Capacity

GLI: Global Lung function Initiative

HRCT: High Resolution Computed Tomography

ILD: Interstitial Lung Disease

IPF: Idiopathic Pulmonary Fibrosis

LLN: Lower Limit of Normal

RV: Residual VVolume

SD: Standard Deviation

TLC: Total Lung Capacity

TLCO: Transfer factor of the Lung for Carbon monoxide

UIP: Usual Interstitial Pneumonia



INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is a progressive and life-threatening interstitial lung
disease characterized by interstitial inflammation, excess production of extracellular matrix
and pulmonary vascular remodelling leading to progressive increase in elastic recoil and
impaired gas exchange [1,2]. In patients, reliable non-invasive measurements that assess
severity of lung involvement are needed at diagnosis and during follow-up in order to refine
prognostic evaluation and allow accurate therapeutic management of IPF [3]. Forced vital
capacity (FVC) and transfer of the lung for carbon monoxide (TLCO) are the two most widely
non-invasive measurements used for that purpose. FVC has been used for many decades as
the main criterion to assess disease severity, disease progression and treatment efficacy [4].
FVC is used in IPF because it is supposed to quantify pulmonary restriction [4]. Nevertheless,
it is well-known that up to half patients with confirmed IPF have preserved FVC at diagnosis
[5] because when the increase of lung elastic recoil is mild (i.e., in the initial stages of IPF),
total lung capacity (TLC) and residual volume (RV) decrease but F\VC remains normal [6]. It
is only at later stages, when lung fibrosis and elastic recoil worsen, that the FVC significantly
decreases. Although it is less frequently used than FVC to assess IPF severity and progression
in clinical studies [7], TLCO has the strongest correlation with the morphologic extent of the
disease [8,9] and outperforms FVC as an individual prognostic marker in IPF [10]. TLCO is
the product of two separate but simultaneous measurements, the rate of uptake of CO from
alveolar gas (KCO) and the alveolar volume (VA). As such, TLCO is a non-specific test that
reflects not only pulmonary vascular destruction and alveolo-capillary membrane abnormality
but also loss of lung volume. Surprisingly, to the best of our knowledge, the relationship

between FVC and TLCO in IPF has not been extensively studied.



For medical decision in patients with IPF, percentages of predicted values (instead of rough
values) are used to express results of FVC and TLCO, highlighting the crucial importance of
robust, relevant and reliable reference equations [11]. The new reference equations proposed
by the Global Lung Initiative (GLI) for FVC and for TLCO, based on a large sample of
normal subjects [12,13], have been adopted by many respiratory societies [14]. It has been
reported that using the GLI equations for FVC and TLCO substantially modifies eligibility for
treatment with nintedanib or pirfenidone in IPF [15,16]. Another critical endpoint in IPF
patients is the timing of referral for lung transplantation, with current recommendations
stating that IPF patients should be considered for transplantation when FVC is less than 80%
of predicted value and/or TLCO is less than 40% of predicted value using “old” reference
equations [17]. What adoption of the GLI reference equations change for referral for lung

transplantation has not been investigated yet.

In a large cohort of IPF patients, we aimed at describing the relationship between FVC and
TLCO, both expressed as percentage of predicted values, focusing on the consequence of
adopting either the “old” reference equations of the European Community for Steel and Coal
(ECSC) or the new GLI equations. We also investigated whether or not adoption of the GLI

equations modified the eligibility for lung transplantation in patients with IPF.

METHODS
COLIBRI-ILD cohort

COLIBRI-ILD, which is part of the COLIBRI program, was designed to provide specific
standardized, structured, web-based medical consultations for interstitial lung disease (ILD)
[18]. COLIBRI-ILD provides an unsupervised and unconstrained real-life database for

observational research. All patients visiting a participating respiratory physician who had a
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diagnosis of ILD could enter the database provided they gave oral consent after being
informed by their physician. In 2020, the COLIBRI-ILD database comprised 146 voluntary
respiratory physicians working in hospitals (78%) or private practices (22%) on the French

metropolitan territory.

In accordance with French law, there was no requirement for written consent because the
project was considered an observational cohort study. The database was authorized by the
French national commission on personal data privacy (Commission Nationale de
I’Informatique et des Libertés, CNIL, authorization number #2013-526). All entered data are
stored in a secured central server certified for health data storage (OVH Healthcare, Claranet)
[2]. The protocol was approved by the French Committee for Health Research Data
Processing (Comité consultatif sur le traitement de I'information en matiére de recherche dans
le domaine de la santé, CCTIRS, reference number #12.410.bis). The protocol was approved

by the French ethical research committee (CPP reference number #2017 A0266251).

Patients

All patients included between January 2015 and December 2019 in the COLIBRI-ILD
database with a diagnosis of IPF confirmed by a Multidisciplinary Diagnosis Discussion panel
according to international guidelines [2,19] were considered for inclusion in the current
analysis (Figure 1). Of note, patients diagnosed with combined pulmonary emphysema and
fibrosis were not included. Collected data were gender, age, height and results of spirometry
and TLCO measurements, these latter being performed at the same time. As predicted values
are calculated based on age, gender and height, all patients for which at least one of these data
were missing were excluded. As ethnic groups were not available for legal consideration, all

patients were assumed to be Caucasian.
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We retrieved only one dataset per patient. We first examined data collected at first medical
follow-up (Baseline database). If a complete dataset was not available in this database, we
then examined data collected during follow-up (Follow-up database). The first available

complete dataset was retrieved in this base (Figure 1).

Statistical analyses

Values were expressed using either the references from the European Community for Steel

and Coal (ECSC) [20,21] or those from the GLI [12,13].

All analyses were performed using the R statistical software, version 3.2.4. Results were
considered statistically significant when the probability of a type | error was below 5%.
Continuous data are presented as mean and standard deviations (SDs) while categorical data

are presented as percentages.

RESULTS

Patients

Among the 417 patients with IPF included in the COLIBRI-ILD database, 215 had a complete
dataset in the Baseline database and 33 who failed to have a complete dataset in the Baseline
database had at least one complete dataset in the Follow-up database (Figure 1).
Characteristics of the complete group (n=248) are presented in Table 1. When expressed as
percentages of predicted values, mean FVC with the GLI equation was lower by 6% than with
the ECSC equation (P>0.05); conversely, mean TLCO was higher (by 3%) with the GLI

equation compared with the ECSC equation.
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Baseline database Follow-up database

| 520 follow-up visits |

417 IPF patients with at least one
PFT value available

- FVCor TLCO unavailable (n=251)

‘ - TLCO > 30 mL/minfmmHg (n=3)

- FVC or TLCO unavailable (n=182)

- TLCO > 30 mL/minfmmHg (n=3) ‘

266 follow-up visits with FVC and
TLCO available

232 patients with FVC and TLCO
available

- Patients with multiple follow-up visits
(n=146})

- Visits in patients included in the

- Missing data for age, height and/or analysis  through the Baseline
gender (n=17) - database (n=80)

- Age > 85y (n=0)

40 patients included in the
analysis

Missing data for age, height and/or

gender (n=7)

215 patients included in the 33 patients included in the
analysis analysis

N

‘ 248 patients included in totalin the

analysis

Figure 1. Flow chart. The initial database corresponds to the creation of patient files into
COLIBRI-ILD with some data filled in by lung physicians. FVC and TLco can be entered at
this point or later during the follow-up, once or more times. We kept one measurement of
TLco and one measure of FVC per subject, entered at the same moment into the database, and

technically performed at once (the first ones available).

Table 1. Characteristics of the 248 studied patients with IPF.

Variable

Males, n (%) 190 (77%)
Age, years 72+8
Height, cm 168 +9
FEV1, L 2.25+0.66
FEV1, % pred ECSC 86 +21
FEV1, % pred GLI 8319
FVC, L 2.74+£0.85
FVC, % pred ECSC 83+21
FVC, % pred GLI 77+18
TLCO, mL/min/mmHg 12.28 + 4.96
TLCO, % pred ECSC 52+ 20
TLCO, % pred GLI 55+21

FEV1: forced expiratory volume in 1s; ECSC: European Community for Steel
and Coal; GLI: Global Lung function Initiative; FVC: forced vital capacity;
TLCO: transfer of the lung for carbon monoxide.
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Relationship between FVC and TLCO

The relationship between FVC and TLCO is displayed on Figure 2. Regardless of the
equation used, the average value of FVC was above 80% of the predicted value as long as
TLCO was above 50% of the predicted value (Figure 2A and 2B). In addition, mean FVC
were similar whatever the TLCO as long as TLCO remained greater than 50% of the
predicted value. By contrast, in patients with TLCO below 50% of the predicted value, mean
FVC was below 80% of the predicted value and FVC, and the mean value of FVC decreased

as the value of TLCO decreased.

When FVC and TLCO were expressed as z-scores with the GLI equations, FVC remained
normal (i.e., z-score greater than -1.64) for TLCO values of z-scores as low as -3.50 (Figure

20).
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Figure 2. A and B: Transversal observation of the relationship between FVC and TLCO,
expressed as a percentage of a reference value, using ECSC (A) and GLI (B). Per every 10%
TLCO, we linked the mean value of FVC, expressed as a percentage of a reference value + 95
% confidence interval (black line). The white numbers represent the subjects per 10% TLCO.

The dotted line indicates 80% of the predicted value for FVC.

C: Transversal observation of the relationship between FVC and TLCO, expressed as a Z-
score. For each 0,5 SD of TLCO, we linked the mean values of FVC expressed as a Z-score +
95% confidence interval (black line). The horizontal dotted line indicates the LLN for FVC,
equivalent to -1,64 Z-score, which means 5% of values are below this point. FVC remains
normal on the left part of the graph. The vertical dotted line indicates the LLN for TLCO. The

white numbers represent the subjects for each 0,5 SD of TLCO.
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Potential impact of GLI equations on referral to lung transplantation

The Sankey diagram (Figure 3) displays the distribution of patients according to FVC (with a
limit of 80% of predicted value) and to TLCO (with a limit of 40% of predicted value) in the
two conditions (ECSC and GLI equations). All patients with FVC>80% pred and TLCO>40%
pred with the GLI equations had also FVC>80% pred and TLCO>40% pred with the ECSC
equations. By contrast, a subset of IPF patients with FVC<80% pred and TLCO>40% pred
with the GLI equations had either FVC>80% pred and TLCO>40% pred (n=17), FVC=80%
pred and TLCO<40% pred (n=2) or FVC<80% pred and TLCO<40% pred (n=8) with the
ECSC equations. A large majority (96%) of patients with FVC<80% pred and TLCO<40%
pred with the GLI equations had also FVC<80% pred and TLCO<40% pred with the ECSC

equations.
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Equations ECSC 1993

FVC< 80% and TLCO < 40%

FVC> 80% and TLCO < 40%

FVC < 80% and TLCO > 40%

FVC= 80% and TLCO = 40%

Figure 3. Sankey diagram. Classification of IPF patients according to FVC (either <80% or
>80% of the predicted value) and to TLCO (either <40% or >40% of the predicted value)
using either the ECSC or the GLI equations. Of note, the 2015 consensus for the selection of
lung transplant candidates recommend to consider lung transplantation in IPF patients with
FVC<80% or TLCO<40% of the predicted value. ECSC: European Community for Steel and

Coal; GLI: Global Lung function Initiative; FVC: forced vital capacity; TLCO: transfer of the

lung for carbon monoxide.
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DISCUSSION

Although FVC and TLCO expressed as percentages of predicted values are widely used
worldwide to monitor severity and progression of IPF, the relationship between these two
parameters in IPF patients has not been formally studied. By analysing a real-life cohort of
patients with IPF diagnosed according to approved criteria, we found the following: (i) there
is no linear relationship between FVC and TLCO (expressed as percentages of predicted
values) in patients with IPF, suggesting that these two parameters give different (and
presumably complementary) information regarding consequences of IPF on pulmonary
physiology; (ii) a majority of IPF patients with FVC either greater than 80% of predicted
value (i.e., those who are considered to have “normal” values) and/or with a z-score greater
than -1.64 (a threshold corresponding to a statistically-defined lower limit of normal) had
nevertheless an “abnormal” TLCO (i.e., either <70% of predicted value and/or with a z-
score<-1.64), suggesting that FVC is less sensitive than TLCO to quantify the lung
involvement of IPF. In our study, these observations were made with the ECSC equations as
well as with the new GLI equations. By comparison with ECSC equations, the use of the now
GLI equations resulted in lower mean FVC value (% pred) and in higher mean TLCO value
(% pred). As a consequence, the number of IPF patients who should be considered for lung
transplantation (i.e., those with FVC<80% pred or TLCO<40% pred) was higher (by 14%)

with the GLI equations than with the ECSC equations.

The finding of a preserved FVC despite pulmonary restriction has already been reported in
patients with IPF. In a cohort of 93 IPF patients, Cortes-Telles et al. have studied FVC as a
function of restriction severity as assessed by total lung capacity (TLC) [22]. These authors

found that although 73% of patients with IPF had a restrictive pattern during initial
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evaluation, more than one-half (56%) had a normal FVC [22]. In addition, they reported that
40% of patients with restriction (based on a low TLC) had normal FVC, while none of the
patients with low FVC had a normal TLC [22]. The pathophysiological mechanism should be
the following. The excess production of extracellular matrix found in IPF changes the static
mechanical properties of the lung, leading to a progressive increase in elastic recoil. The
increase in elastic recoil in turn leads to a right-sided shift of the pressure/volume curve of the
lungs, while the pressure/volume curve of the chest wall remains unchanged [6]. When the
increase of lung elastic recoil is mild (i.e., in the initial stages of IPF), TLC and residual
volume (RV) decrease by a similar amount, and FVVC remains normal [6]. It is only at the later
stages, when lung fibrosis and elastic recoil worsen, that TLC decreases by a greater amount

than RV and thus, FVC significantly decreases.

TLCO is the product of two separate but simultaneous measurements, the rate of uptake of
CO from alveolar gas (KCO) and the alveolar volume (VA). In their study, Cortes-Telles et
al. reported that “the average KCO (>86% of predicted) remained within normal limits”
despite most IPF patients had a restrictive pattern [22]. The interpretation of a “normal” KCO
must be regarded cautiously in patients with a restrictive pattern. As clearly demonstrated by
Glenet et al., in patients with a restrictive pattern due to a chest abnormality (and with normal
lungs), KCO increases when VA (and TLC) decreases [23]. The most likely explanation is an
increased capillary blood volume with respect to the alveolar volume, leading to an increased
rate of uptake of CO from alveolar gas. Thus, although “within normal limits”, a value of 86%
of predicted value cannot be regarded as physiologically normal in IPF patients with a
restrictive pattern. In our study, we were unfortunately unable to study the relationships
between TLCO and VA and between TLCO and KCO because of too many missing data for

VA and for KCO in the database.
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According to the above physiological considerations, it could be considered surprising that
FVC has been preferred to more sensitive measurements of lung function such as total lung
capacity TLC and TLCO to measure of disease severity and progression in IPF. Reasons for
that are multiple. First, spirometry in much more available than TLCO and TLC [24]. FVC
can therefore be used to monitor IPF severity and progression not only in tertiary medical care
(such as reference centers) but also in secondary and even in primary care settings (where
spirometry can in some cases be available). Second, the cost of spirometry is much lower than
the cost of TLCO and of TLC (less than on half in France). Third, the reproducibility and the
repeatability of FVC is better than that of TLCO, mainly because of higher variability in

TLCO than in FVC measurements between different devices [25].

Earlier diagnosis is considered to be a prerequisite for earlier treatment, and potentially for
improvement of the long-term prognosis [26]. Our results strongly suggest that a preserved
FVC in patients with IPF is not sufficient to exclude a yet severe pulmonary involvement (as
quantified by TLCO). In other words, from the clinicians' perspective, our data support this
idea that FVVC can identify (and presumably quantify) an abnormally high lung elastic recoil
only when the lung involvement of IPF is already severe [6]. Thus, a measurement of TLCO
might be useful when IPF patients clinically deteriorate despite stable (and “normal”) FVC. In
addition, our data suggest that selecting IPF patients eligible for antifibrotic drugs on the
bases of FVC might be inappropriate. In some countries, antifibrotic drugs for IPF patients are
only available to those with FVC<80% of predicted value [16]. Our results suggest that this

strategy is likely to miss patients with severe form of the disease.

Here, we analysed only transversal data. We are therefore unable to characterise the course of
FVC and TLCO throughout disease progression in IPF patients. To do that, longitudinal data

would have been necessary. However, to analyse longitudinal data is challenging because it
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would necessitate a large number of measures per patient despite the frequency of late
diagnosis and the short survival time. In addition, the high heterogeneity of disease
progression between patients would make it difficult to interpret the simultaneous analysis of

TLCO and FVC over time.

Our data show that using the GLI instead of the ECSC equations does not change the “shape”
of the relationship between FVVC and TLCO in IPF patients: a majority of IPF patients in our
cohort had “normal” FVC values, and a large subset of them had nevertheless an “abnormal”
TLCO. In addition, we confirm that adopting GLI equations to interpret pulmonary function
tests in IPF would impact clinical decisions. As previously assessed, predicted values are
higher for FVC and lower for TLCO using the GLI equations instead of the ECSC equations
(and thus, the percentages of predicted values are lower for FVC and higher for TLCO) [11].
By examining the consideration for referral to lung transplantation only on the bases of FVC
and TLCO (without considering neither age nor any clinical data), we found that the number
of IPF patients who should be considered for lung transplantation was higher by 14% with the
GLI equations than with the ECSC equations. The impact of such changes on patients’

survival warrants further studies.

There are several limitations in our study. First, among the included patients (who had by
definition a TLCO result that was available in the database), only a minority had also
available values for KCO and VA. We are therefore unable to determine whether the
decreases in TLCO were driven by decreases in VA (i.e., by the restrictive pattern of IPF) or
by decreases in KCO (i.e., by the consequences of IPF on the alveolar-capillary function).
Second, we used an unsupervised and unconstrained real-life database. This can be regarded
both a strength and as a weakness. The advantage to use a real-life database is that patients,

who had all a diagnosis of IPF confirmed by a multidisciplinary diagnosis discussion panel
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made according to international guidelines, were not selected on any basis. This is in contrast
with many studies conducted in IPF patients, who comprised highly selected groups of
patients included in therapeutic trials [3,27]. Our results are therefore likely to be applicable
to most IPF patients. The unsupervised, unconstrained and unmonitored feature our database
can however be regarded as a weakness. Indeed, performing pulmonary function tests
according to high standard recommendations can be challenging, especially for measurements
of TLCO. We therefore cannot exclude some uncontrolled measurement bias that might have

influenced our results.

In conclusion, our analyses highlight and clarify the lack of robustness of FVC to stratify IPF
severity in about half a real-life large cohort of unselected patients. Although FVC has been
shown to be a valuable parameter to quantify severity and to monitor disease progression in
IPF patients with the most severe forms (i.e., those with TLCO less than ~45-50% of
predicted value), this parameter lacks sensitivity in patients with less severe forms. As earlier
treatments are thought to improve prognosis, this suggests that identifying patients eligible for
antifibrotic drugs on the bases of FVC is inappropriate. Our analyses also confirm that using
the new GLI equations may change medical decisions, including referral to lung

transplantation.

22



CONCLUSION

THESE SOUTENUE PAR : Salomé NUSSBAUM

TITRE : CAPACITE VITALE FORCEE ET DIFFUSION DU MONOXYDE DE CARBONE
DANS LA FIBROSE PULMONAIRE IDIOPATHIQUE: CE QUE CHANGE
L’UTILISATION DES NORMES GLI

CONCLUSION :

Cette observation transversale de 248 patients porteurs d’une fibrose pulmonaire idiopathique
(FPI) nous a permis de décrire la relation non linéaire entre la capacité vitale forcée (CVF) et
la diffusion du monoxyde de carbone (DLco), les deux paramétres fonctionnels
indispensables a I’évaluation et au suivi de la maladie. La cohorte francaise COLIBRI-PID
dont ils sont issus rassemble des données de vraie vie, avec des formes de gravité trés
hétérogene, et un diagnostic consensuel. Ces résultats pourraient caractériser 1’évolution de la
CVF et de la DLco a travers le temps pour un patient donné lorsque la fibrose progresse : une
premiere phase de la maladie marquée par un déclin de la DLco, mais une CVF stable au-
dessus de 80 % de la valeur prédite et au-dessus de la limite inférieure de la norme (LIN), et
une phase plus tardive ou CVF et DLco chuteraient ensemble. Cette hypothése devra étre
confirmée par des études longitudinales. L’ utilisation des normes GLI et ECSC retrouve des
aspects semblables, avec une cassure survenant pour une DLco entre 40 % et 50 %, et une
CVF autour de 75 %. La conférence de consensus de 2015 recommande d’adresser le patient
a un centre de transplantation pulmonaire lorsque la CVF est inferieure a 80 % ou lorsque la
DLco est inférieure a 40 %. Un petit nombre de patients sont éligibles a la greffe plus
précocement lorsque 1’on utilise GLI au lieu de ECSC. Comme dans la population générale
apres 40 ans, I'utilisation de la LIN est moins sensible que la limite de 80 % de la valeur
prédite pour détecter une CVF basse. En effet, la dispersion des valeurs autour de la moyenne
s’amplifie avec 1’age dans la population de référence, ainsi la LIN est inférieure a 80 % de la
valeur prédite chez ces patients porteurs de FPI en raison de leur age.

La DLco s’avere la plus sensible pour évaluer les formes de FPI a capacité vitale préservée.
Son utilisation & bon escient pourrait favoriser un diagnostic et une prise en charge plus
précoce lorsque le tableau clinique est faussement rassurant et les volumes mobilisables
normaux. L’utilisation de la LIN selon GLI détecte une CVF basse pour une minorité de
formes de FPI, probablement les plus sévéres.
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Que je sois couvert d’opprobre et méprisé de mes confréres si j'y manque.
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CAPACITE VITALE FORCEE ET DIFFUSION DU MONOXYDE DE CARBONE DANS
LA FIBROSE PULMONAIRE IDIOPATHIQUE : CE QUE CHANGE L’UTILISATION
DES NORMES GLI

RESUME :

Contexte : CVF et DLCO sont les paramétres physiologiques les plus utilisés pour 1’évaluation des patients
porteurs d’une fibrose pulmonaire idiopathique (FPI). Ils sont exprimés en pourcentage d’une valeur de référence
ou en Z-score, et I'utilisation des équations du Global Lung Initiative (GLI) est recommandée depuis peu. Les
objectifs étaient de décrire la relation entre CVF et DLCO, et d’évaluer I’influence du changement des valeurs de
référence sur la décision médicale, notamment concernant la sélection des candidats a la transplantation
pulmonaire.

Meéthode : nous avons inclus tous les sujets de la cohorte COLIBRI-PID porteurs d’une FPI. Pour chacun, une
mesure de DLCO et une mesure de CVF ont été recueillies.

Résultats : cette observation transversale de 248 patients avec un large éventail de sévérité, a permis de montrer
la relation non linéaire entre CVF et DLCO. Ces résultats sont susceptibles de caractériser 1’évolution de la CVF
et de la DLCO lorsque la maladie progresse, pour un patient donné : on pourrait alors identifier une premiere
phase de déclin de la DLCO avec une CVF plutét stable, puis une phase plus tardive ol ces deux parametres
chutent ensemble. 17 patients ont changé de groupe pour étre adressés vers un centre de transplantation
pulmonaire en utilisant les équations GLI & la place des anciennes normes. Les valeurs limites considérées par le
consensus de transplantation pulmonaire étaient de 40 % pour la DLCO ou 80 % pour la CVF.

Conclusion : La DLCO semble essentielle a I’évaluation des formes de FPI a CVF préservée. L’utilisation de
GLI est un plus sensible que les normes plus anciennes pour sélectionner les candidats a la transplantation
pulmonaire.

ABSTRACT :

Title : Insight into the relationship between forced vital capacity and transfer factor of the
lung for carbon monoxide in patients with idiopathic pulmonary fibrosis.

Background : FVC and DLCO are the most useful physiological parameters to assess idiopathic pulmonary
fibrosis (IPF). They are expressed as percentage of reference value or Z-score, and the use of Global Lung
Initiative (GLI) equations is now recommended. The objectives were to describe the relationship between FVC
and DLCO, and to assess the influence of the change in reference values on medical decision, namely regarding
the selection of lung transplant candidates.

Methods : we included all subjects diagnosed with IPF from the cohort COLIBRI-ILD. Measurements of FVC
and DLCO performed at the same time were collected for each patient.

Results : in 248 IPF patients with a broad range of severity, this transversal observation highlighted the nonlinear
relationship between FVC and DLCO. Those results could allow us to characterise the course of FVC and
DLCO throughout disease progression for a given patient. In the first stages, FVC would remain steady while
DLCO would drop. In contrast, both would decline in the last stages. 17 patients switch group to be reffered to a
lung transplant center when we use GLI instead of the older standards, with the cut-off limit of 40 % for DLCO
or 80 % for FVC.

Conclusion : DLCO seems essential in monitoring the IPF forms when FVC is preserved. The use of GLI is little
more sensitive than older standards to select lung transplant candidates.

MOTS CLES : Fibrose pulmonaire idiopathique, capacité vitale forcée, diffusion du monoxyde de
carbone, normes GLI

SPECIALITE : Pneumologie
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