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Prognostic value of peak VO, and anaerobic threshold for chronic heart
failure patients
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[ Abstract] Objective To measure the peak oxygen consumption (peak VO,) and oxygen uptake at anaerobic threshold (VO,AT) by
cardiopulmonary exercise testing (CPET) in patients with chronic heart failure (CHF) and evaluate the prognostic values of the 2 indices.
Methods Totally 129 patients suffering from CHF with left ventricular ejection fraction (LVEF) < 0.49 by echocardiography admitted in
our department were recruited in this study. Coronary angiography indicated that there were 74 cases of ischemic cardiomyopathy and 55
cases of dilated cardiomyopathy. All subjects underwent CPET on the bicycle ergometer and were followed up for cardiac-related mortality
in duration of median 33.7 months. Results (1) During the follow-up, 19 cardiac deaths were identified. There was no differences in the
age, sex, body mass index (BMI) and peak respiratory exchange ratio (peak RER) between those dead patients and the survivors (P > 0.05).
But LVEF (0.33 £ 0.09 vs 0.38 + 0.09), peak VO, [11.8 + 4.3 vs 14.4 + 3.7ml/(kg + min)] and VO,AT [9.3 + 3.2 vs 10.7 = 2.1ml/(kg * min)]
were obviousty lower, while left ventricular mass index (LVMI, 158.3 + 53.9 vs 133.2 + 40.1) was significantly higher in the dead ones than
in the survivors (all P < 0.05). (2) By receiver operating characteristic (ROC) curve analysis, the area under curve (AUC) of peak VO, was
0.640 in predicting cardiac-related mortality in CHF patients (P < 0.05), the sensitivity was 0.590, the specificity was 0.667, and the optimal
threshold value of peak VO, was <13.4ml/(kg - min). The AUC of VO,AT was 0.600 (P < 0.05), the sensitivity was 0.886, the specificity
was 0.360, and the optimal threshold value of VO,AT was <8.2ml/(kg + min). Conclusion Peak VO, and VO,AT have certain predictive
values for cardiac-related mortality in CHF patients, and the former is superior to the latter.
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Table 1 Clinical characteristics of CHF patients

Item CHF(n=129)
BP(mmHg, x +s) 87.6+7.5
Heart rate(beats/ min, x +s) 716 +5.5
LVMI(g/m?, X +s) 138.8 + 46.5
Diuretic[n(%)] 66 (51.0)
B-blocker[n(%)] 115 (89.0)
ACEI or ARB[n(%)] 117 (91.0)
Digoxin[n(%)] 55 (43.0)
peak VO[ml/(kg + min), x+s] 14.0+3.9
VO,AT[mI/(kg + min), x+s] 105+2.4
peak RER(x £s) 1.05+0.2

CHF : chronic heart failure; BP: blood pressure; LVMI: left
ventricular mass index; ACEI: angiotensin converting enzyme
inhibitor; ARB: angiotensin receptor blocker; peak VO,: peak
oxygen consumption; VO,AT: oxygen consumption at anaerobic
threshold; peak RER: peak respiratory exchange ratio
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Table 2 Comparison of clinical characteristics between dead patients and survivors

Item CHF(n=129) Cardiac-related death(n = 19) Survivors(n = 110) P
Age(years, x +s) 59.1+114 60.7 £9.3 58.8+11.8 0.505
Male[n(%)] 113 (87.6) 16 (84.2) 97 (88.2) 0.705
BMI(kg/m?, x +s) 24.7+3.7 23.7+3.2 248+38 0.238
Resting mean BP(mmHg, x +s) 87675 86.5+6.5 87.9+54 0.312
Resting heart rate(beats/min, x +s) 71655 70951 71.8+4.5 0.413
Ischemic cardiomyopathy[n(%)] 74 (57.4) 7 (36.8) 67 (60.9) 0.076
LVEF(x £5s) 0.38 £0.09 0.33+0.09 0.38+0.09 0.010
LVMI(g/m?, x +5) 138.8 +46.5 158.3 £53.9 133.2+40.1 0.028
NYHA class[n(%)] 0.299

I 5(3.9) 0 (0) 5 (4.5)

I 68 (52.7) 8 (42.1) 60 (54.5)

m 56 (43.4) 11 (57.9) 45 (41.0)
Diuretic[n(%)] 66 (51.0) 10 (52.0) 56 (51.0) 0.890
B-Blocker[n(%)] 115 (89.0) 17 (89.4) 98 (89.1) 0.960
ACEI or ARB[n(%)] 117 (91.0) 17 (89.4) 100 (90.9) 0.690
Digoxin[n(%)] 55 (42.6) 8 (42.1) 47 (42.7) 0.901
Peak VO,[ml/(kg * min), x+s] 14.0+3.9 11.8+4.3 144 +£3.7 0.008
VO,AT[mI/(kg * min), x=+s] 105+2.4 9.3+3.2 10.7+2.1 0.016
Peak RER(x +s) 1.05+0.2 1.06 +0.3 1.04+05 0.916.

BMI: body mass index; LVMI: left ventricular mass index; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association
(Function Assessment); ACEI: angiotensin converting enzyme inhibitor; ARB: angiotensin receptor blocker; peak VO,: peak oxygen
consumption; VO,AT: oxygen consumption at anaerobic threshold; peak RER: peak respiratory exchange ratio
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e e > =1 [13] Sl . peak VO,: peak oxygen consumption; VO,AT: oxygen consumption at
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Table 3  Predictive values of peak VO, and VO,AT for cardiac-related deaths analyzed by ROC curve and univariated Cox regression

. Optimal threshold value o e Area under ROC curve
0,
Variable HR (95% CI) P value [ml/(kg - min)] Sensitivity Specificity (95% CI) P value
Peak VO, 2.43 (1.81-3.24) 0.02 <134 0.590 0.667 0.64 (0.49—0, 80) 0.045
VO,AT 0.78 (0.65-0.94) 0.04 <82 0.886 0.360 0.60 (0.50—0.71) 0.065

ROC: receiver operator characteristic; peak VO,: peak oxygen consumption; VO,AT: oxygen consumption at anaerobic threshold; HR:
hazard ratio
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