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26/11/2021 Séminaire de Physiologie pour les internes « phase socle » du DES de Pneumologie d’IDF

MATIN (9h00-12h00)

» Exploration Fonctionnelle a 1’exercice : physiologie et définitions : test de marche
de 6 minutes - 45 minutes - P. Laveneziana (PSL/TNN/SAT)
» Pause et discussion de 15 minutes

» Mesure des volumes pulmonaires - 45 minutes - C. Straus (PSL/TNN/SAT)
» Pause et discussion de 15 minutes

> Spirométrie lente et forcée - 45 minutes - C. Straus (PSL/TNN/SAT)
» Pause et discussion de 15 minutes

Pause déjeuner

APRES-MIDI (13h30-16h00)

» Circulation pulmonaire - 30 min - A. Beurnier (Hopital Bicétre)
» Pause et discussion de 15 minutes

» Transfert alvéolo-capillaire (TLCO), transport des gaz par le sang et gaz du sang
artériel - 1h30 - C. Delclaux (Robert Debre)
» Pause et discussion de 15 minutes



Conflits d'intéréts

» RAS



Test de marche de 6 minutes :
intérét et pratique



Généralités sur le TDM®6

 Le test de marche de 6 minutes (TDM6) est un test
d’évaluation de la capacité (ou de la tolérance) a la marche a
une « vitesse de marche libre »

* || est demandé au patient de parcourir la plus grande
distance de marche possible en 6 minutes

 Le parametre d’évaluation principal est la distance
parcourue en 6 min

e Les instructions doivent étre standardisées en début de test

* Les indications (plutot que des encouragements) sont
données de facon neutre en cours de test



Généralités sur le TDM®6

Facilement accessible (couloir ou parcours entre 10 et 30
metres) et peu colteux

Evalue la réponse globale et intégrée des différents
systemes impliqués au cours de 'exercice

A une valeur pronostique dans de nombreuses pathologies
respiratoires

Est sensible aux interventions thérapeutiques
meédicamenteuse ou non médicamenteuses, en particulier
aux programmes de réhabilitation respiratoire avec
prescription d’activité physique



Généralités sur le TDM®6

* La distance de marche de 6 minutes (DM®6) est une mesure
valide et fiable de |la capacité d’exercice de patients atteints
de maladies respiratoires chroniques

e Le niveau d’intensité atteint au cours du TDMG6 est élevé

* La comparaison des parametres physiologiques entre TDM6
et une épreuve d’effort maximale dans les maladies
respiratoires chronigues montre souvent :

* VO2pic et fréquence cardiaque pic similaires
* mais une demande ventilatoire plus faible

* Chez les malades séveres, la fréquence cardiaque est
maximale



Physiological responses to exercise tests in COPD
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Parametres recueillis

 Distance parcourue (en metres)

* Saturation oxyhémoglobinée (SpO,)
* Dyspnée (EVA ou Borg)

* Fréequence Cardiaque

* Pression Artérielle



Parametres recueillis

* Distance parcourue (> 350 m ?)

e Saturation oxyhémoglobinée

* Dyspnée (EVA ou Borg)

* Fréquence Cardiaque

* Pression Artérielle



Speed and Distance during 6 Minute Walking

0.4 km/h = 40 meters
1.6 km/h - 160 meters

3.2 km/h - 320 meters
4.8 km/h =2 480 meters
6.4 km/h - 640 meters

VIV V V|V V

A\

8.0 km/h = 800 meters
Confortable speed: ??? (4-6 km/h)
From walking to running: at about 7 km/h - 700 meters in &’

To minimise mechanical, energetic, physiological and
psycological costs.



Parametres recueillis

* Distance parcourue (> 350 m ?)

e Saturation oxyhémoglobinée

* Dyspnée (EVA ou Borg)

* Fréquence Cardiaque

* Pression Artérielle



Parametres recueillis

* Distance parcourue (> 350 m ?)

* Saturation oxyhémoglobinée (diminution de SpO, = 5%)

* Dyspnée (EVA ou Borg)

* Fréqguence Cardiaque

* Pression Artérielle



Oxygénothérapie de déambulation exclusive

Elle est indiquée chez les patients insuffisants
respiratoires ne relevant pas de l'oxygénothérapie de
longue durée et ayant une désaturation a ['effort,
définie lors d’'un test de marche de 6 minutes ou lors
d'une épreuve fonctionnelle d’exercice

» soit par une PaO, < 60 mmHg

» soit par une baisse de SpO, de 5 % au moins
(et a une valeur < 90 %)

La BPCO n'est pas une indication de
I'oxygeénothérapie de deambulation exclusive.



Sources de variabilité de la DM6

Tapis roulant : -13-20%
Extérieur : 4m  Piste circulaire: +19m (5%)

Lcc))ngueur couloir: +49,5 m dans un couloir de 30 m par rapport a
10 m

Aide : + 2 a 46m (1-14%), surtout pour patients séveres
Oxygene : +12 a 59 m (BPCO)

Méth)ode de portage 02 influence le résultat (porté — sur roulette
— etc

Instructions: + 52,7m si le terme est « marcher le + rapidement »
(PID, HTP)

Encouragements en cours de test : + 30m (a éviter — favoriser une
indication simple : « il vous reste x minutes... »

Bronchodilatateurs: +6 a 7m (significativité variable)



Eléments d’interprétation

* La comparaison de la distance de marche de 6 minutes
obtenue chez un patients, a la valeur de référence a partir
d’équations de prédiction, donne une indication du niveau
d’aptitude physique du patient

e Cependant, le caractere pronostique de la DM6 a été établi
pour différentes pathologies et est un indicateur seuil sans
doute plus intéressant pour évaluer la sévérité de la maladie

 Exemple de I'index BODE dans la BPCO

 De plus, les données actuelles montrent en plus que la
« difféerence minimale cliniquement significative » de la
DM6 est de l'ordre de 30 metres (entre 25-33 m) dans les
maladies respiratoires chroniques



Back in 2004. ..

Body Mass Index Obstruction Dyspnea Exercise

|IBODE predicted mortality better than FEV, alone |

celli et al., NEIJM 2004




Why the 6MWT in the BODE ?

— Gerardi et al., ERJ 1996 — Walking distance
predicts mortality

- This group of 4 variables (including the 6MWT)
provided the strongest association with mortality

<149m — 3 points
150-249m — 2 points
250-349m — 1 point
>350m — O points

Cote et al., ERJ 2008



And in 2009...
an updated BODE index was proposed

-0 to 15 instead of O to 10

- Increase in points was in... the 6MWT |
(because it was the strongest predictor of mortality)

<149m — 9 points
150-249m — 7 points
250-349m — 4 points
>350m — O points

Puhan et al., Lancet 2009



6MWT and prognosis
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6MWT and prognosis

Best predictive thresholds:

/ \

334m for death 357m for AE-related
hospitalization

* These data support the 350 m threshold

Spruit et al., J Am Med Dir Assoc 2012



Take home messages

* In COPD: 6MWT is a good predictor of death
especially in patients with severe disease

« 6BMWT < ~350 Is predictor of worse prognosis

* The test distance seems to be good enough to
predict prognosis



O, desaturation in COPD
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Magali Poulain, Chest 2003;123: 1401-1407



Idiopathic pulmonary fibrosis

National Clinical Guideline Centre

Methods, evidence and recommendations

TRANSPLANTATION SHOULD BE CONSIDERED:

Age < 65 yrs
FVC > 10% in 6 months
DLCO < 39%

Pulse oximetry < 88% during a 6-MWT




Clinical Correlates and Prognostic Significance of Six-minute Walk

Test in Patients with Primary Pulmonary Hypertension
Miyamoto S. et al, Am J Respir Crit Care Med 2000;161:487-492

Long distance group (= 332 m)

Short distance group (< 332 m)
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Mean follow-up of 21 = 16 months



Long-term outcome with first-line bosentan therapy in
idiopathic PAH

Provencher S et al. Eur Heart J 2006,27(5):589-95
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6-MWD: Does a significant increase correlate

with survival?

Survival in IPAH patients after 3 months on epoprostenol

An improvement of 112
meters (median) in 6-MWD:

eSignificant improvement in
exercise capacity

eNo effect on survival

Cumulative survival
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Sitbon O, et al. J Am Coll Cardiol 2002; 40:780-8.



6-MWD: Does a certain threshold correlate with
survival?

Survival in IPAH patients after 3 months on epoprostenol

100 T
Reaching a 6-MWD of 380 S0
meters (median): = 6-MWD > 380 m
eSignificant improvement in §O'6
survival S04 P = B0

: =

eRetrospective data 3 0.2 T & S
*Only in IPAH .

0 12 24 36 48 60 72 84 96 108
Time (months)

Sitbon O, et al. 3 Am Coll Cardiol 2002; 40:780-8.



Six-minute walked distance
Minimal Important Difference

The Minimal Important Difference in the 6-Minute Walk
Test for Patients with Pulmonary Arterial Hypertension

Stephen C. Mathai!, Milo A. Puhan?, Diana Lam3? and Robert A. Wise!

'Division of Pulmonary and Critical Care Medicine, Johns Hopkins University School of Medicine, Baltimore, Maryland; “Department of

Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland; and *United Therapeutics Corporation, Research Triangle
Park, North Carolina

An improvement in 6BMWT of approximately 33 m is associated
with improvement in quality-of-life measures (SF36) and is,

therefore, a clinically meaningful degree of improvement

Mathai SC. Am J Respir Crit Care Med 2012



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Table 13 Risk assessment in pulmonary arterial hypertension

Determinants of prognosis* i<k 5= k>
(estimated |-year mortality) Intermediate risk 5-10% High risk >10%

Clinical signs of right heart failure Absent Present

Progression of symptoms No Slow Rapid

No Occasional syncope® Repeated syncope*
L v
>440 m 165440 m <165 m

Peak VO; >15 ml/min/kg Peak VO PeakVO; <11 mi/min/kg
Cardiopulmonary exercise testing (>65% pred.) 11=15 ml/min/kg (35-65% pred.) (<35% pred.)
VENCO,; slope <36 VE/VCO,; slope 36-44.9 VE/VCO, >45

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngfl

RA area 18-26 cm?®
No or minimal, pericardial
effusion

NT-proBNP plasma levels

RA area >26 cm?
Pericardial effusion

RA area <18 cm?

Imaging (echocardiography, CMR imaging) N el eftstan

RAP <8 mmHg RAP 8-14 mmHg RAP >[4 mmHg
Haemodynamics CI 22.5 I/min/m? Cl 2.0-2.4 I/min/m? Cl <2.0 I/min/m?
SvO, >65% SvO, 60-65% SvO, <60%

6MWD = 6-minute walking distance; BNP = brain natriuretic peptide; Cl = cardiac index; CMR = cardiac magnetic resonance; NT-proBNP = N-terminal pro-brain natriuretic
peptide; pred. = predicted; RA = right atrium; RAP = right atrial pressure; SvO, = mixed venous oxygen saturation; VE/VCO, = ventilatory equivalents for carbon dioxide;
VO, = oxygen consumption; WHO = World Health Organization.

*Most of the proposed variables and cut-off values are based on expert opinion. They may provide prognostic information and may be used to guide therapeutic decisions, but
application to individual patients must be done carefully. One must also note that most of these variables have been validated mostly for IPAH and the cut-off levels used above may
not necessarily apply to other forms of PAH. Furthermore, the use of approved therapies and their influence on the variables should be considered in the evaluation of the risk.
Occasional syncope during brisk or heavy exercise, or occasional orthostatic syncope in an otherwise stable patient.

“Repeated episodes of syncope, even with little or regular physical activity.

EHT 2015



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Table 14 Suggested assessment and timing for the follow-up of patients with pulmonary arterial hypertension

At baseline Every 3-6 Every 6-12 3-6 months after In case of clinical
months® months® changes in therapy® worsening

Tei::::li:::iis: “;::: n::::linal class * ’ ¥ * ’
ECG + + + + +
6MWT/Borg dyspnoea score

CPET

Echo + + + +
Basic lab® + + + + +
Extended lab® + + +
Blood gas analysis® + + + +
Right heart catheterization + + +e +e

ALAT = alanine aminotransferase; ASAT = aspartate aminotransferase; BGA = blood gas analysis; BNP = brain natriuretic peptide; CPET = cardiopulmonary exercise testing;
Echo = echocardiography; ECG = electrocardiogram; ERAs = endothelin receptor antagonists; FC = functional class; INR = international normalized ratio; lab = laboratory
assessment; NT-proBNP = N-terminal pro-brain natriuretic peptide; RHC = right heart catheterization; TSH = thyroid stimulating hormone; 6MWT = é-minute walking test.
*Intervals to be adjusted according to patient needs.

®Basic lab includes blood count, INR (in patients receiving vitamin K antagonists), serum creatinine, sodium, potassium, ASAT/ALAT (in patients receiving ERAs), bilirubin and BNP/
NT-proBMNP.

“Extended lab includes TSH, troponin, uric acid, iron status (iron, ferritin, soluble transferrin receptor) and other variables according to individual patient needs.

“From arterial or arterialized capillary blood; may be replaced by peripheral oxygen saturation in stable patients or if BGA is not available.

“Should be considered.

'Some centres perform RHCs at regular intervals during follow-up.

JACC 2013, vol 65, No 25, D73-81



Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population)

Troosters et al. 1999 pour hommes et femmes de 50 a 80 ans

Chetta et al 2006 pour hommes et femmes de 20 a 50 ans

Enright et al. 1998 pour hommes et femmes de 40 a 80 ans

Geiger et al 2007 pour hommes et femmes de 3 a 18 ans

La limite inférieure de la normale est pour les trois auteurs a
82% de la valeur théorigue.



Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population) : exemple H/F 170cm et 70Kg

Chetta 2006 distance théorique (métres) Enright 1998 distance théorique (metres) Troosters 1999 distance théorique (métres)

H 20 ans 675 H 20 ans 754 H 20 ans 911
F 20 ans 636 F 20 ans 750 F 20 ans 859




Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population) : exemple H/F 170cm et 70Kg

Chetta 2006 distance théorique (métres) Enright 1998 distance théorique (metres) Troosters 1999 distance théorique (métres)

H 30 ans 647 H 30 ans 704 H 30 ans 858
F 30 ans 608 F 30 ans 692 F 30 ans 806




Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population) : exemple H/F 170cm et 70Kg

Chetta 2006 distance théorique (métres) Enright 1998 distance théorique (metres) Troosters 1999 distance théorique (métres)

H 40 ans 619 H 40 ans 654 H 40 ans 804
F 40 ans 579 F 40 ans 634 F 40 ans 753




Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population) : exemple H/F 170cm et 70Kg

Chetta 2006 distance théorique (métres) Enright 1998 distance théorique (metres) Troosters 1999 distance théorique (métres)

H 50 ans 591 H 50 ans 604 H 50 ans 751
F 50 ans 551 F 50 ans 576 F 50 ans 700




Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population) : exemple H/F 170cm et 70Kg

Chetta 2006 distance théorique (métres) Enright 1998 distance théorique (metres) Troosters 1999 distance théorique (métres)

H 60 ans 562 H 60 ans 554 H 60 ans 698
F 60 ans 523 F 60 ans 519 F 60 ans 647




Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population) : exemple H/F 170cm et 70Kg

Chetta 2006 distance théorique (métres) Enright 1998 distance théorique (metres) Troosters 1999 distance théorique (métres)

H 70 ans 534 H 70 ans 503 H 70 ans 645
F 70 ans 495 F 70 ans 461 F 70 ans 593




Interprétation de la DM6 : comparer a la distance théorique (choisir
I’équation adaptée a sa population) : exemple H/F 170cm et 70Kg

Chetta 2006 distance théorique (métres) Enright 1998 distance théorique (metres) Troosters 1999 distance théorique (métres)

H 80 ans 506 H 80 ans 453 H 80 ans 592
F 80 ans 467 F 80 ans 403 F 80 ans 540




Normes récentes / couloir de 10 m !!!

The first reference equations

for the 6-minute walk
distance over a 10 m course Beekman et al. Thorax 2014

Table 1 Reference equations for 6MWD over a 10 m course

Basic equation
& 6MWD = 1266 — (7.80*age) — (5.92*BMI) r? =0.52
LLN = 6MWDpredicted — 163 r =0.59
@ 6MWD = 1064 — (5.28*age) — (6.55*BMI)
LLN = 6MWDpredicted — 119

Extended equation™

& 6MWD = 1073 — (6.03*age) — (5.79*BMI) + (1.86*HRchange) r? =0.62
LLN = 6MWDpredicted — 146 =071
Q 6MWD = 878 — (3.60*age) — (6.42*BMI) + (1.95*HRchange)

LLN = 6MWDpredicted — 101

*The choice whether the extended model can be used should depend on the considerations of the healthcare provider.
6MWD, 6-minute walk distance in m; age in years; BMI, body mass index in kg/m?; HRchange, change in heart rate in
beats per minute (heart rate measured directly after the test minus heart rate measured at rest before the test);

LLN, lower limit of normal; r?, the coefficient of determination, the proportion of variability in a dataset that is
accounted for by a statistical model.

> Simplification et diffusion +++



Interprétation de la DM6 : comparer a la distance théorique
(choisir I'équation adaptée a sa population)

TABLE § Reference equations for predicting the 6-min walking distance [6MWD) in healthy individuals

First author Sex Reference equation r
[ref.]
Casanova [173] Males EMWD=361-lage x 4l+Iheight x 2|+]3 x HRmax/HRmax%pred)-|weight x 1.5] 0.09-0.73"
Females MWD =341-|age x &)+ height x 2)4(3 x HRmax/HRmax%pred)-lweight = 1.5]-30 0.09-0.73"
Dourapo [174] Both MWD =299.296-12.728 x age)-12.160 x weight|+|361.731 x height” |+1556.386 x sex®] 0.54
Both MWD = 109.764-(1.794 x agel-12.383 x weight}+{423.110 x height"1+12.422 x grip strengthl 0.54
Hie [175) Both MWD =970.7+|-5.5 x age}+(56.3 x sex"]
Soares [176] Both MWD =5114|height? x 0.0066|-{age’ x 0.030)-[BMI? x 0.048|
Osses [177] Males MWD =530-{3.31 x agel+2.36 x height]-[1.49 x weight] 0.55
Females MWD =457-13.46 x age|+]2.61 x height]-[1.57 x weight| 0.63
ALameri [178) Both 6MWD=(2.81 x height}+(0.79 x age}-28.5 0.25
Ben Saan [179] Both EMWD =720.50-{160 x sex'|-(5.14 x age]-[2.23 x weight]+[2.72 x height| 0.77
Iwama [180] Both MWD =422.461-11.846 x agel+{61.503 x sex’| 0.30
Jenkins [181] Males MWD =867-5.71 x age|+|1.03 x height]
Females MWD =525-]2.86 x agel+(2.71 x height|-{6.22 x BMI)
Masmouor [182] Both MWD =299 .8-14,43 x agel+]342.6 x height™|-[1.46 x weight}+162.5 x sex') 0.60
Camarri [183] Both SMWD=64.69+(3.12 x height]+{23.29 x FEV1} 0.43
Both 6MWD=216.90+14.12 x height]-(1.75 x age)-[1.15 x weight]-(34.04 x sex’] 0.36
‘ Cuerra [184] Both MWD =518.853+|1.25 x height]-(2.816 x agel-|39.07 x sex’) 0.42
Pox [185] Both EMWD =15.50 x HRmax/HRmax%pred|+16 94 x height)-(4,49 x age)-[3.51 x weight]-473.27 0.78
Gissons [186) Both MWD =868.8-(age x 2.99)-[sex’ x 74.7) 0.41
EnricHr [187] Males MWD =5104{2.2 x helght|-(0.93 x weight|-{5.3 x age) 0.20
Females MWD =493+(2.2 x height|-10.93 x weight|-{5.3 x age) 0.20
‘ TroosTers [188] Both 6MWD =218+/5.14 x height]-{5.32 x agel-(1.80 x weight}+|51.31 x sex’| 0.66
EnricHT [189] Males MWD =(7.57 x height|-[5.02 x age|-{1.74 x weight)-309 0.42
Females SMWD={2.11 x height)-[2.2% x weight]-[5.78 x age}+667 0.38
Males EMWD=1,140-5.61 x BMI|-{6.94 x agel
Females SMWD=1,017-16.24 x BMI|-15.83 = age|

Units are as follows, uniess otherwise stated. 6MWD: m; age: years; height: cm; weight: kg grip strength: kg; body mass index [BMIl: kg:m %
forced expiratory volume in 1 s [FEV1]: L. HRmax/HRmaxkpeed: maximum heart rate during the é-min walk test divided by the predicted maximum
heart rate. ": adjusted r* values for males and females; ‘. in m: % males=1, females=0; ': males=0, females=1.




Predicted 6MWD (m)
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Différence minimale cliniguement significative selon les
études et dans différentes pathologies
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FIGURE 2 Minimal important difference (MID) estimates for 6-min walking distance (6MWD) in chronic obstructive
pulmonary disease (COPD), pulmonary arterial hypertension (PAH) and interstitial lung disease (ILD). The numbers
next to the estimates describe the MID proposed by a study (e.g. by taking the median of all estimates or by triangulation).



Updating the Minimal Important Difference for Six-Minute
Walk Distance in Patients With Chronic Obstructive
Pulmonary Disease
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Six-Minute-Walk Test in Chronic Obstructive B Mo ™
Pulmonary Disease
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Minimal Clinically Important Difference for Death or Hospitalization -~ (2]
=
Death = .
Hospitalization ~  —i—— - ECLIPSE Cohort
Death or _| ¢ MID: change: 30 m n=2112
Hospitalization
i

| 1 1 1
1.0 1.5 2.0 2.5 3.0
Hazard Ratio from Cox Proportional Hazards Model

Correlation* with 6MWD Correlation* with
Measurement n Distance at Baseline n Change in 6MWD
FEV,, L 2,107 0.411 1,442 0.181
SGRQ-C total score 2,033 —0.469 1,403 -0.212
SGRQ-C activity domain score 2,056 —0.514 1,381 —0.258
P=0.03 P>0.05
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TABLE 2 Measurement properties of the tests reviewed

Main variables

IET V'0,peak, WRpeak and
V'e-V'co, indices

Practice test
needed

No

Standardisation

Adjusting WR increments
to the patient capacity
Criteria for "good effort”

MCID

No
Suggested targets in PAH:
Vo, >10 L-min~"-kg™"
V'E-V'co, slope <45

Reproducibility

V'0peak 5-10%
WRpeak 5-10%
V'E-V'co, indices +2.3
both within and

CWRET tumM, isotime IC and
isotime dyspnoea

ISWT Time/distance,
dysponea and Spo,

ESWT Time/distance,
dyspnoea and Sp0.

No

Yes

Yes

Intensity of baseline tests
to attain tum between 180
and 480 s recommended
to reduce variability
Pedalling rate
Criteria to terminate
the test
Audio signal

Audio signal
Optimum intensity/duration
of baseline test yet
to be defined

105 s or 33%
Bronchaodilator trials suggest that
clinical outcomes improve with
increases >60 s

47 m

Time 56-71s
Distance 72-81 m

tLiM: 5-10% within
individuals
23.7% between
individuals

NA

Time =7+72 s
Distance —=7+113 m
both within individuals

SMWT Distance/Spo, and
dyspnoea

Yes

Track length
Encouragement

25-33 m
In PAH, MCID relates to symptom
amelioration,
but not to survival

Distance 5-8% when
performed twice
within individuals

between individuals




TABLE 3 Responsiveness of the tests to rehabilitation

Variable

COPD PAH ILD Cystic fibrosis/
bronchiectasis
IET V'0.peak Mean 1 of 11% Mean 1 of 1- Mean 1 of Limited evidence
15 mL-min~ kg™’ 1.2 mL-min~ kg™’ suggests that it is
responsive
WRpeak Mean 1 of 6.8 W No Limited evidence
suggests that it is
responsive
V'E-V'C0o; indices Yes
CWRET tLIM Yes; several studies; Limited evidence Limited evidence Limited evidence
usually large effects suggests that it is suggests that it is suggests that it is
Most studies responsive responsive responsive
show 1 > MCID (105 s)
Limited comparative
evidence suggests that it is
more responsive
than other tests
Isotime IC Yes Limited comparative
evidence suggests that
it is more responsive
than other tests
Isotime Yes
dyspnoea
ISWT Time or distance Yes No available information Limited evidence No available
Mean 1 of 38 m suggests that it is information
responsive
ESWT Time or distance Yes No available information Limited evidence Limited evidence
Several studies suggests that it is suggests that it is
report 1 of 100-400 s responsive responsive
SMWT Distance Mean 1 of 44 m Improvements Yes
of 50-80 m Mean 1 of 39 m




TABLE 4 Responsiveness of the different tests to bronchodilators for chronic obstructive pulmonary disease (COPD),
vasodilators for pulmonary arterial hypertension (PAH) or pirfenidone for idiopathic pulmonary fibrosis (IPF)

Variable COPD PAH IPF
IET V'0,peak Modest and inconsistent T; few studies 1.5-2 mL-min"-kg'I or
T 9-14%
V'E-V'co, indices Anecdotal evidence 1 3-6 units/10-30%
CWRET tLIM 14/26 (54%) and 3/11 (27%) of reviewed

studies on long- and short-acting bronchodilators,
respectively, showed 1 >MCID (105 s)
Limited comparative evidence suggest that it is
more responsive than other tests
Isotime IC and dyspnoea Most studies show 1 >0.2 L and are associated
with improvements in dyspnoea
intensity of =1 unit on a Borg scale

ISWT Time/distance Inconsistent 1; few studies
ESWT Time/distance Inconsistent 1; few studies No f; few studies
SMWT Distance Most studies report increases <MCID (33 m) Pooled mean effect 38 m 1 24 m with pirfenidone

IET: incremental exercise test; CWRET: constant work-rate exercise test; ISWT: incremental shuttle walk test; ESWT: endurance shuttle walk
test; 6BMWT: 6 min walk test; V'opeak: peak oxygen uptake; t: significant improvement; V' e-V'co,: ventilation-carbon dioxide output indices; tum,:
time to the limit of tolerance, typically for constant work-rate tests; MCID: minimal clinically important difference; IC: inspiratory capacity.




Conclusion - 1

* Test simple et bien standardisé

* Validité exceptionnelle, a condition de respecter
standardisation et sécurisation

* « Test de terrain » de choix, mais a placer parmi les
autres test disponibles

* Actualité scientifique toujours intense autour du
TDM6 mais d’autres tests se développent (test
navette — 4m Gait Speed — Time Up and Go — etc...)



Conclusion - 2

* Méme si la valeur pronostique du TM6 est bien
établie sur des cohortes de patients, son utilité
pour un patient donné est peu établie.

*Le TM6 est le plus souvent utilisé en routine
pour rechercher une désaturation artérielle a la
marche dans les affections pulmonaires
(emphyseme, pneumopathies interstitielles,
hypertensions artérielles  pulmonaires) dans
'optique d’'une éventuelle oxygénothérapie de
déambulation.



Conclusion - 3

* On utilise aussi le TM6 pour juger la réponse
thérapeutiqgue au cours des hypertensions
artérielles pulmonaires mais aussi des fibroses
pulmonaires.

* Des normes de distance de marche pour les
adultes et les enfants en fonction des données
anthropométriques (sexe, age, taille, poids ou
index de masse corporelle) sont disponibles dans
la littérature, elles permettent de définir la
limite inférieure de la normale pour un patient
donné, chiffre en dessous duquel on conclura a
une altération de la performance a la marche.
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