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ABSTRACT RESUME

Background: In heart failure (HF), women show better survival despite Introduction : Lors d’insuffisance cardiaque (IC), les femmes
a comparatively low peak oxygen consumption (Voo): this raises doubt présentent une meilleure survie en dépit d’'une consommation max-
about the accuracy of risk assessment by cardiopulmonary exercise imale d’oxygéne (\702) relativement faible : cela jette un doute sur la
testing (CPET) in women. Accordingly, we aimed to check (1) whether précision de I'évaluation des risques au moyen de I'épreuve d’effort
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the predictive role of well-known CPET risk indexes, ie, peak V02 and
ventilatory response (VE/VCOg slope), is sex independent and (2) if sex-
related characteristics that impact outcome in HF should be consid-
ered as associations that may confound the effect of sex on survival.
Methods: The study population consisted of 2985 patients with HF,
498 (17%) of whom were women, from the multicentre Metabolic
Exercise Test Data Combined with Cardiac and Kidney Indexes
(MECKI): the end point was cardiovascular death within a 3-year
period.

Results: During the follow-up, 305 (12%) men and 39 (8%) women
(P = 0.005) died, and female sex was linked to better survival on
univariate analysis (P = 0.008) and independent of peak Vo, and Ve/
\]coz slope on multivariate analysis. According to propensity score
matching for female sex to exclude a sex selection bias and sample
discrepancy, 498 men were selected: the standardized percentage
bias ranged from 20.8 (P < 0.0001) to 3.3 (P = 0.667). After clinical
profile harmonizing, female sex was predictive of HF at univariate
analysis.

Conclusions: The low peak Voz and female association with better
outcome in HF might be counterfeit: the female prognostic advantage
is lost when sex-specific differences are correctly taken into account
with propensity score matching, suggesting that for an effective and
efficient HF model, adjustment must be made for sex-related
characteristics.

The prognostic value of cardiopulmonary exercise testing
(CPET) in heart failure (HF) has been established in pre-
dominantly male cohorts," whereas research documents that in
women with HF, a comparatively flawed gas exchange exercise
proﬁle is associated with a better outcome.”” This finding
raises some doubt about the accuracy of risk assessment by
CPET in women with HE,” even though a low female sample
size and selection criteria might have distorted the result of our
study.
The present study was designed to ascertain (1) whether the
predictive role of well-known CPET risk indexes, ie, peak ox-
ygen consumptlon (peak Vo,) and ventilatory response (VE/
Vco, slope) is sex independent and (2) if sex-related charac-
teristics that impact outcome in HF should be considered as
associations that may confound the effect of sex on survival.” "'

Methods
Study population

The study population was drawn from the database of the
ongoing multicentre Metabolic Exercise Test Data Combined
With Cardiac and Kidney Indexes (MECKI) trial, 12 which
consists of consecutive patients with HF caused by systolic
dysfunction who were prospectively recruited and followed.
MECKI exclusion criteria were adopted, plus the following
veto conditions: peak respiratory exchange ratio (RER)
< 1.00, exercise limitation other than for fatigue or dyspnea,
echocardiographic left ventricular ejection fraction (LVEF)
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cardiorespiratoire chez les femmes. Par conséquent, nous avions
I'objectif de vérifier : 1) si le role prédictif des indices de risque bien
connus de I'épreuve d’effort cardiorespiratoire, c.-a-d. le \702 maximal
et la réponse ventilatoire (pente VE/VCOQ), dépendent du sexe; 2) si les
caractéristiques liées au sexe qui ont des répercussions sur I'évolution
de I'IC devaient étre considérées comme des associations pouvant
confondre I'effet du sexe sur la survie.

Méthodes : La population a I'étude comptait 2985 patients, dont 498
(17 %) étaient des femmes, souffrant d’IC selon les indices multi-
centriques MECKI (Metabolic Exercise Test Data Combined with Car-
diac and Kidney Indexes) : le critére de jugement était la mort d’origine
cardiovasculaire au cours d’une période de 3 ans.

Résultats : Durant le suivi, 305 (12 %) hommes et 39 (8 %) femmes
(P = 0,005) sont morts, et le sexe féminin était lié & une meilleure
survie a l'analyse univariée (P = 0,008) et indépendant du Vo,
maximal et de la pente VE/Vcoz a I'analyse multivariée. En fonction de
I'appariement par score de propension selon le sexe féminin pour
exclure le biais de sélection lié au sexe et la divergence de
I'’échantillon, 498 hommes étaient sélectionnés : le biais normalisé
exprimé en pourcentage variait de 20,8 (P < 0,0001) a 3,3 (P =
0,667). Aprés I'harmonisation du profil clinique, le sexe féminin était
un prédicteur de I'lC a I'analyse univariée.

Conclusions : Le faible Vo, maximale et 'association du sexe féminin
a une meilleure évolution de I'lIC seraient faux : 'avantage pronostique
lié au sexe féminin est perdu lorsque les différences entre les sexes
sont correctement prises en considération par I'appariement par score
de propension, ce qui suggere que pour un modeéle d’IC efficace et
efficient I'ajustement doit tenir compte des caractéristiques liées au
sexe.

> 40%, peak \702 > 21 mL/kg/min, and CPET performed

on a treadmill.

Data collection and management

The Cardiology Centre of Monzino was the coordinating
centre, whereas individual investigators were responsible for
their own records. The following parameters were analyzed at
the time of CPET: patient demographics, cause of HF, resting
cardiac thythm, New York Heart Association (NYHA) class,
resting LVEF on echocardiography, lifesaving HF therapies,
and blood chemistry data. CPET was performed on an elec-
tronically braked cycle ergometer with a ramp protocol. Peak
Vo, was measured in the last 30 seconds of the exercise phase,
as was peak RER. The ventilatory anaerobic threshold (VAT)
was measured by V-slope analysis of Vo, and CO, production
(Vco,)" and confirmed by ventilatory equivalents and end-
tidal pressures of CO, and O,. The VE/Vco, slope (VE is
minute ventilation, in liters/minute, and Vco, is Co, pro-
duction, in liters/minute) was calculated as the slope of the
linear relationship between VE and Vco, from 1 minute after
the begmmng of the loaded exercise until the end of the
isocapnic buffering period. The predicted value of peak Vo,
was calculated according to Wasserman et al.'*: predicted
peak Vo, (ppVOZ) = (height — age)*20 if male/*14 if female.

Patient follow-up and prognosis

The study end point was cardiovascular death (CVD), and
the follow-up ended at 1095 days (ie, 3 years) for censored
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