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Cardiopulmonary ET in CHF patients
Veruno 2000 - 2009

265<75 years >75 years
n. 793 154
Age (yrs) 69+3 77+2
BMI (kg/m?) 25.44+4 24.65+3
Peak VO, (ml/kg/min) 14 .3:4 13.5+3
Peak W 84+24 77+19
VE/VCO, slope 33+7 34+6
NYHA 1.9+£0.7 1.9+0.6
EF (%) 28+8 30+8
EDV (ml/m?) 112145 98+29
b-B (%) 50 54
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Cardiopulmonary ET in CHF patients
Repeatability in elderly patients
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Marburger CT, Am J Cardiol 1998
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First ventilatory threshold identification
in elderly CHF patients

VCO, (I/min)

Scardovi AB

VO, (I/min)

, J Cardiovasc Med 2007

n. = 395
Mean age = 76 yrs

1st VT identified = 80%
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Table lll. Predictors of mortality in 188 patients with CHF >70
yeors old (Cox proportional hazord mullivariote analyses)

Variable P valuve RR (95°% Cl)

NYHA dass 1131 1.49(0.91-2.44)
LVEF (%) 0827 0.98 (0.96-1.00)
Peak VO (ml/min/kg) 0106 0.86(0.76-0.96)
Sex (female vs male) 023 0.46(0.230.69)
Systolic dysfunction (LVEF <4 5%) 036 056(0.330.79)
NYHA dass <0001  2.31(1.72-2.90)
Age y) 126 1.04 (0.99-1.09)

RR, Rolative rick; C! confdence intervd. NYHA Neow York Heort Azzocioton; LVEF,
left voniricular gjechca frachion; RVEF, rght vealricular ejechicon frochica; LVEDD, ok

vealicular end diotolbc domater; LVESD, left ventricular end.syolc domater; LAD,
loft ofricl dometer; VO, axygen conaumpton; YE/VCO,, dope of he relationchip of
minule venilaticn to carben dicxide production; 8P, bleod preswure.

Cicoira M, Int J Cardiol 2008
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Incremental exercise testing
Cycle ergometer protocols

Ramp
15 W/min
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Main noncardiac causes of ineligibility
for exercise testing in the elderly

1) COPD

2) Peripheral arterial disease

3) Degenerative arthritis

4) Unfamiliarity with vigorous exercise and/or
exercise testing equipment

5) Clinician's unwillingness to allow patients to

exercise
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Patients in Patients in
55-64 year = 64 year
age group age group

xXT no XT xT no XT

Mo. of paticnis & 24 48
Apge
Previous M1 (%) 23 37 33

Location M1 (%)
anferor 35 50 IR
infenor 43 209 54

MNon transmural 22 21 27

MIRU
Lor I (%) 9% 62* 08 86*
Il or IV (%) 2 38 2 14

Max CPE (IUI™ ") 574+ 456 63+ 576 3E3i4 276 3764273
Late heart failure (%G) 13 7= 10 28+
Angina (%) i7 235 10 25*
Ejection fraction (%) 47+ 15 119" 42+ 16

* P <005 vsstress test (XT) performed.
MI =myocardial infarction.

Deckers JW, Eur Heart J 1984
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Tasle 4. Ranked Independent Fredictors and Factors Mot
Predictive of &-Month Mortality Among 10 219 Hospital
Survivors by the Cox Model

BEelative 95 Confidence
YWariable risk imt=rval
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History of treated hypertensson
Nonpredictive factors

Female sex I, 0. 0-1.2

History of angina / .=0-1.

Hizstory of insulin-dependent
diabenes ; N.59-1. 949

Postuinfarction angina A LE1-1.46
Anterior (O wave) site . No91-1.42
ORS score > 10 H5 0.73-1.24
Positive exercise test x 0.94.-2 38

LY indicates left ventricular.

Volpi A, Circulation 1993
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TasLe &  Comparison of Historical and Clinical Data for Non—Exercise-Tested and Exercise-Tested Patients

Without exencise tesl With exencise et
(n=2833) (n=5482)

Variable No. PR No. %

Age >0y 37.7 479 8.7
Female sex R28
History
Myocardial infarction 09
Angina &
Hypertension (treated) 57
Insulin-dependent diabetes By
Hospital course
Early LV failure
Late LV failure
Postinfarction angima
ECG
Antertor () wave) site
Special tests
Recovery-phase LY dysfunction (Echo)
Electrical instability (Holter)
Medications at discharge
B-Blockers
Antiarehythmics
Digitalis

Diaretcs

LY indicates left ventricular.

Volpi A, Circulation 1993
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Stevenson LW, Circulation 1995
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'‘Thus, exclusion from the exercise test
appears to be an empiric index that
incorporates the cumulative risk resulting
from overlapping of known adverse prognostic

factors and their detrimental interactions.’

Volpi A, Circulation 1993
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Y1 = VO, (blue)

y2 = Work (red)

Constant-power exercise testing

Rest | Exercise [ Recovery
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1 mph - 6% grade - 6 minutes
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6-min walking test
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| ;f;'penod accordmg'{ﬁ
inclass b Sl e B S
NYHA closs

n 10

Max-Ex (ml/kg/min) 2=
6-MWT (ml/kg/min) (16.5+4.2)
D (m) v 73

o <005 vs NYHA I 90% 79%
T;;- < (0.05 vs NYHA 111

Faggiano P, Am Heart J 1997
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6-min walking test in CHF patients
Repeatability in elderly patients

n.=24
Age (median) = 81 years

ICC =0.91

O'Keeffe ST, Heart 1998
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Distance walked at 6-min WT
soon after cardiac surgery

Table 2 Reference values for the distance walked stratified by age, LVEF, and comarbidity in men

Age < 60 yars A 61-T0 years Age = 71 pears

LVEF = 50% LVEF <50% WEF = 50% LVIEF < 50f% WVEF = 50% LVEF <50%

Abganis of n=H5 n=11% h=1491 n=108 n=11d h=Ta
comorbicitas

Ve 250 d6EL el 30120 W10 02113
Wacdan K] 360 g 200 I
Livawasr e 410 410 21 ] 180

Ungar quarile 427 430 477 480 40
Framanos of n=108 =63 n=105 n=1id =85

comorbicitas

Vean 250 462 102 41 8B dE£10% WI2100 12 mdziie

Wacdan 350 44 X34 TRE 184 14 80

L quarle ) 82 230 ] 00 178

Unpar quadie i1g 400 400 60 471 323

ez 102

Modifed fom Opasich of al [28]. VEF, lef wniicular sscton fracton

De Feo S, Eur J Cardiovasc Prev Rehabil 2009
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6 MWT quamiles

< 240 m

2A1-345m

W6-420m

2821 m

1000 1500

Doy alive

Ingle L, Eur Heart J 2007
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Figre 2. Survival according to the median value (70 m) of the iniesse in distance wlked following druy intervention in the two subgroups of patients
who walked =340 m (A) or <340 m (B) at baseline. Solid line = =70 m; dotted line = <70 m.

Passantino A, J Am Coll Cardiol 2006
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Conclusions - 1

1) The indications and safety of exercise festing in
the elderly are similar to those in younger patients.

2) The frequent presence of both cardiovascular and
noncardiovascular comorbid conditions requires
concerted efforts to match the older patient with
an appropriate exercise testing protocol.
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Conclusions - 2

3) Ineligibility for symptom-limited incremental
exercise testing due to clinical reasons bears per
se a hegative prognostic value, irrespective of the
cause of functional limitation.

4) Patients unable to undergo incremental, maximal
effort can be offered alternative methods of
ergometric evaluation, that provide an adequate
functional and prognostic stratification.
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