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TR M 0B &8 (chronic heart failure) ? (29%) #HHmL B E B
BEARAMAER (8 %)

FRARM KIS ELEHH NS ROAELERAE (15%)
HUAHEGR IR CHRIBEE NN AGEBTE (10%) -

W RFEAEL RN A B R EM B A H .88 (high intensity aerobic interval
exercise) M AR CMIBELNESHE  BHSHREMKAL LEw
HEHEF BT (5%) -

T & A& Haykowsky S AFTB A A WS BERM KA S REHINT R4 H &,
EE(MCT)Y R 10 F 38 5% ENRURG KA HER  FUTF 7 4
AT AEER (5%) 33 B AR T AR (5%)
(Haykowsky MJ, Timmons MP, Kruger C, et al, Meta-analysis of aerobic
interval training on exercise capacity and systolic function in patients with heart
failure and reduced ejection fractions. Am J Cardiol 2013;111:1466-9)
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Review: Heart Falure (Yersion 04)
Commparison: 07 MCT versus INT
Outcome: 01 VOR Peak

Study INT MCT WD (random) Weight D (random)

or sub-cofegory ] Mean (50} N Hean (500 85% Cl % 95% G
Dinopoos, 2008 10 1.20(4.80% 14 0.90{3.75} R 11.68 0.20 1-3.27, 3.87]
Freyssin, 2012 12 2.90(3.0%) 14 6.20{4.10) ——E—— 15.97 z.70 [~D.06, 5.461
Fu, 2014 14 3.60(4.13) 12 0.10¢4.21} e 13.67 3.50 [0.35, 6.65])
lelamo, 2012 g 4.24(4.43) 8 4.05(3.76} —_—— 5.83 . 0.1% [-3.88, 4.19)
Mechwetal, 2002 17 1.50(4.31} 18 1.80(6.26) —_— 1174 -0.10 [-3.64, 3.441
Semari, 2012 10 2.50(5.60) 12 1.6013.34) ——— 10.22 0.50 {-3.02, 4.82]
wislofi, 2007 9 6.00(1.87) 8 1.30{1.0L) —F— 2€.93 4.10 [(2.692, §.51]
Total (95% Cf) 80 88 < g 108.00 2.14 [D.€6, 3.63]
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Figure 2. Effects of INT versus MCT on peak Vos. Cl = confidence interval; WMD = weighted mean difference.
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Review: Heert Fellure (Version 04)
Comparison: 0F MCT versus INT
Outcome: 02 Ejection Fraction
Study. nT MCT WD (random) Welght WD (random)
or sub-category N Mean (S0} N Mean (5D} 95% Cl % a5% Cl
Fu, 2011 14 10.30412.70} 13 4.50(15.40) |T| 8.33 5.80 1-6.67, 18.271
lellamo, 2012 8 0.87(5.13} : 0.60(6.11} .H 23.87 0.27 (~5.29, 5.831
Nechwaetal, 2002 17 0.70{5.08} hE:] 1.00{5.71} 31.30 -0.30 {-4.2L, 3.61]
Smert, 2012 10 5.80{8.85) 13 -0.20(10.02} = 16.70 6.00 (-1.73, 13.73}
Wislolf, 2007 9 10.00{8.64} 8 0.70(5.27} B 19.71 9.30 (2.58, 16.02]
‘Totel (85% C) 1 60 100_00 .29 i~0.70, 7.28]
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Figure 3. Effects of INT versus MCT on the LVEF at rest. CI = confidence interval; WMD = weighted mean difference.
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Please read the following abstract adapted from the article "Evolution of Dyspnea during
Exercise in Chronic Obstructive Pulmonary Disease” by Laveneziana P, Webb KA, Ora J,
etal,, in Am J Respir Crit Care Med. 2011;184:1367-73., and answer questions 6-7

Rationale: Patients with chronic obstructive pulmonary disease (COPD) primarily
describe their exertional dyspnea using descriptors alluding to increased effort or work of
breathing and unsatisfied inspiration or inspiratory difficulty,

Objectives: The purpose of this study was to examine the impact of changes in dynamic
respiratory mechanics during incremental (INCR) and high-intensity constant work-rate
(CWR) cycle exercise on the evolution of dyspnea intensity and its major qualitative
dimensions in patients with moderate-to-severe COPD,

Methods: Sixteen subjects with COPD performed symptom-limited INCR and CWR
cycle exercise tests. Measurements included dyspnea intensity and qualitative descriptors,
breathing pattern, operating lung volumes, and esophageal pressure {Pes).

Measurements and Main Results: During both exercise tests, there was an inflection in
the relation between tidal volume (VT) and ventilation. This inflection occurred
significantly earlier in time during CWR versus INCR exercise but at a similar ventilation,
VT, and tidal Pes swing, Beyond this inflection, there was no further change in VT
despite a continued increase in ventilation and tidal Pes. During both tests, “work and
effort” was the dominant dyspnea descriptor selected up to the inflection point, whereas
after this point dyspnea intensity and the selection frequency of “unsatisfied inspiration”
rose sharply.

Conclusions: Regardless of the exercise test protocol, the inflection (or plateau) in the

VT response marked the point where dyspnea intensity rose abruptly and there was a
transition in the dominant qualitative descriptor choice from “work and effort” to
“unsatisfied inspiration.” Intensity and quality of dyspnea evolve separately and are
strongly influenced by mechanical constraints on VT expansion during exercise in COPD.

6. WEMEARBAEMN » RE L HETEESHAT ventilation (X$h B
L/min) #= VT (Y4 L) &4BH (10%)

T REREMRBAATH  REHRBERFESHR T VT (X g - BfL)
dyspnea (Y &5 - Borgscale) (10%)
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Please read the following paragraphs adapted from the article "ERS/ESTS ¢linical
guidelines on fitness for radical therapy in lung cancer patients (surgery and chemo-
radiotherapy)” by Bruneili A, Charloux A, Bolliger CT, et al., in Eur Respir J.
2009;34:17-41., and answer questions 8-9

Low-technology exercise: stair, 6-min walk distance or shuttle?

Aside from pulmonary function tests, other measures of cardiopulmonary fitness have
been shown to be useful for pre-operative risk stratification. The most widely used ow-
technology tests include 6-min walking, shuttle walk test and stair climbing.

Although distance walked in 6—12 min has been shown to be highly reliable in estimating
VO2pcak int healthy subjects, COPD patients and transplant candidates, non-univocal
findings have been published regarding its association with post-operative outcome after
lung resection. ‘

The shuttle walk test has been reported to be more reproducible and more highly
correlated with VOgpenr. It has been estimated by regression analysis that 25 shuttles on
the shuttle walk test indicate a VOuapeqr 0f 10 mL/kg/min and, therefore, this cut-off value
has been suggested in the functional algorithm proposed by the British Thoracic Society.

However, Win and co-workers found no statistically significant difference in shuttle walk
distance between patients with and without complications after lung resection. They also
found that this test tends to underestimate exercise capacity at the lower range compared
with VOzpeak, concluding that it should not be used alone to exclude patients from
operation, contrary to current recommendations. The same authors found that all patients
who walked >400m at shuttle walk test had a VOjpeax >1 5 mL/kg/min,

Several papers have shown the effectiveness of the stair climbing test to predict major
cardiopulmonary complications after lung resection. In a more recent study, Brunelli et al.
confirmed his previous findings in a series of 640 patients submitted to major lung
resection. Patients climbing <12m had two-fold and i3-fold higher rates of complications
and mortality compared to those climbing >22m (<1% mortality rate). In this latter paper,
they found that, even in patients with ppo-FEV, (post-operative FEV)) and/or ppo-DLCO
(post-operative DLCO) <40%, the mortality rate in those climbing >22m was zero.

Although exercise oximetry has been proposed to be a useful tool in the pre-operative
functional evaluation of lung resection candidates, the role of exercise oxygen
desaturation (EOD) in risk stratification has not been defined regarding its definition and
its association with early outcome after lung resection,
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Two studies found that EOD was a better discriminant of post-operative respiratory
failure, need for intensive care unit (ICU) admission, prolonged hospital stay and home
oxygen requirement with respect to spirometry. However, Varela et al. found that oxygen
desaturation <90% during standardised incremental cycle ergometry was not a significant
predictor of post-operative cardiopulmonary morbidity. Recently, Brunelli et al. found
that a desaturation >4% was significantly associated with post-operative complications,
even after adjusting its effect for other factors with regression analysis,

8. k&AL shuttle walk test MBERER A& —EA RFABBAMEET €H4L
HRENTERER 7 EAREMEHERARTTRELFH  BRE (out-
off values) #ZFRBUHFHE? (12%)

9. MLRBEMT » S —HEOARARARFHAARFE? RESRARG R
E R (cutoff values) A ? FTHEFARBALTHETTLAIRR
B GEEE 7 B sensitive ? R A BE R E (out-off values) & 7 (18%)
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