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[ Abstract] Objective To evaluate the role of anaerobic threshold in the cardiac functional classification for the
patients with chronic heart failure (CHF) by cardiopulmonary exercise testing (CPET). Methods Totally 129 patients
suffering from CHF with left ventricular ejection fraction (LVEF) < 0.49 by echocardiography selected from all the in-
and out-patients in Department of Cardiology of our hospital from August 2007 to June 2013 were enrolled in this study.
Coronary angiography indicated that there were 74 cases of ischemic cardiomyopathy and 55 cases of dilated
cardiomyopathy. Five patients ranked in New York Heart Association class I (NYHA 1), 68 patients in NYHA 1T,
and 56 patients in NYHA 1. VO,AT were calculated by CPET and then documented. Another 129 age-, gender- and
body mass index-matched healthy people taking physical examination in the same period served as control group. Results
(1) The difference of VO,AT between CHF patients and controls was statistically significant [(10.5 £ 2.3) vs (15.2 = 2.7)ml/(kg * min),
P < 0.01]. (2) The values of VO,AT was gradually decreased among NYHA 1, NYHAI and NYHAII with significant differences
[(13.4 £ 1.7) vs (10.9 + 2.3) vs (9.6 + 2.1)ml/(kg - min), P < 0.05]. Univariate analysis indicated that VO,AT was negatively related
with NYHA grade (r=-0.732, P <0.01). Conclusion VOAT is correlated with NYHA grade, and it might be used to evaluate
cardiac function for Chinese CHF patients.
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Table 1 Clinical characteristics of two groups
(n=129)
Item CHF group Control group

Age(years, x+s) 59.1+11.4 56.8 + 8.8
Male[n(%)] 113 (87.6) 106 (82.2)
BMI(kg/m?, X +s) 24.7 3.7 245+3.0
LVEF(X +5) 0.38+0.09" 0.69 +0.04
NYHA 1 [n(%)] 5(3.9)"" 129 (100.0)
NYHA 11 [n(%)] 68 (52.7)"" 0 (0.0)
NYHA 11 [n(%)] 56 (43.4)" 0 (0.0)
B-Blocker[n(%)] 115 (89.1) 0 (0.0)
ACEI or ARB[n(%)] 117 (90.7) 0 (0.0)
Digoxin[n(%)] 55 (42.6) 0 (0.0)
Diuretic[n(%)] 66 (51.2) 0 (0.0)
Nitrate[n(%)] 58 (45.0) 0 (0.0)

BMI: body mass index; CHF: chronic heart failure; LVEF: left
ventricular ejection fraction; NYHA: New York Heart Association;
ACEI: angiotensin converting enzyme inhibitor; ARB: angiotensin
receptor blocker. Compared with control group, “P < 0.01
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Table 2 Clinical characteristics of NYHA 1 ~1II (xxs)

Item NYHA I (n=5) NYHA T (n=69) NYHA Tl (n=55) P P
Age(years, x*s) 56.2 +13.7 58.5+10.3 60.3+12.5 - -
Male[n(%)] 5 (100.0) 60 (87.0) 48 (87.3) 0.739 0.691
BMI(kg/m?, x +s) 26.2+35 250+3.4 241140 — —
LVEF(x % 5) 0.41 +0.08 0.39 +0.06 0.33+£0.09" — —
B-Blocker[n(%)] 5 (100.0) 60 (87.0) 51 (92.7) 1.708 0.426
ACEI or ARB[N(%)] 5 (100.0) 60 (87.0) 52 (95.0) 2.623 0.269
Digoxin[n(%)] 1 (20.0) 1(1.4) 53 (96.4) 118.820 0.000
Diuretic[n(%)] 1 (20.0) 7 (10.1) 54 (98.2) 96.665 0.000
Nitrate[n(%)] 1 (20.0) 9 (13.0) 43 (78.2) 54.603 0.000

BMI: body mass index; CHF: chronic heart failure; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association;
ACEI: angiotensin converting enzyme inhibitor; ARB: angiotensin receptor blocker. Compared with NYHA I, P <0.01
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Figure1 VO,AT of NYHA 1 ~1I
VO,AT: oxygen consumption at anaerobic threshold

VO, AT [ml/(kg - min)]
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Table 3 Cardiac functional classification by peak VO, and VO,AT

[ml/(kg - min)]

Grade Peak VO, VO,AT
A >20 > 14
B 16-20 11-14
C 10-16 8-11
D <10 <8

peak VO,: peak oxygen consumption; VO,AT: oxygen consumption at
anaerobic threshold
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