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[ Abstract] Objective To evaluate and compare the physical fitness of children with different severity of
cardiac defect with their healthy peers. Methods For this cross-sectional observational study,502 children af-
ter operation for congenital heart disease (CHD) and 186 healthy children as controls were recruited. The age
was 6 — 18 years. Complete cardiopulmonary exercise test (CPET) was performed. Based upon diagnostic char-
acteristics and surgical methods, CHD children were further assigned into three subgroups of simple CHD
(SCHD) ,complex CHD (CCHD) and total cavopulmonary connection ( TCPC) . Physical fitness was compared
between groups using generalized linear model and multiple linear regression analysis. Results As compared
with age/gender-adjusted healthy controls, SCHD,CCHD and TCPC subgroups had accordingly graded down val-
ues of % predicted VO, max (0.98 £0.15 v5.0.90 £0. 12 v5.0.82 0. 15 v5.0.72 £0. 13,P <0.05). The pro-
portion of % predicted VO, max above 80% in the subgroups of SCHD,CCHD and TCPC were (88% wvs.65% vs.
27.9% ,P <0.001). VO,max decreased by 2.26 ml/kg/min per year in CHD children and the corresponding %
predicted reference diminished by 5.7% . Children with TCPC had the highest mean reduction of VO, max and %
predicted VO, max per year of age (3.05 mL/kg/min,corresponding 8.3% ).  Conclusion Although the mean
overall physical fitness of children with simple/complex defect after biventricular correction are significantly dif-
ferent from healthy population,they are close to normal ( >80% predicted VO, max ). However, TCPC group has a
much lower exercise capacity.
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Table 1 Basic profiles of congenital heart disease children
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Table 2 Clinical characteristics of children with congenital heart disease and healthy children
Gy SCHD #1(n=155) CCHD 41(n=267) TCPC41(n=80)  XIIR41(n=186) Guitit P
TR, (v xs) ] 8.83+£2.49 9.13 £2.87 9.62 +1.62 9.42 +2.40 2.325 0.070
FARAER S, (x£5) ] 5.21 £3.60 4.88 +4.28 5.07 £2.75 = 0.370 0.690
L) 79(51.0% ) 153(57.3% ) 50(63.3% ) 113(60.8% )
A % 4.600 0.200
KR n(%) ] & 76(49.0% ) 114(42.7% ) 29(36.7% ) 73(39.2% )
HEilem, (v xs) ] 129.05 +14.55 129.61 +16.72 130.22 +13.25 136.51 +15.28 9.278 <0.001
R [ kg, (v £s) ] 26.83 £8.16 27.69 +11.63 27.69 +11.63 32.60 £12.02 10.792 <0.001
BMI[ kg/m?*, (x #5) ] 15.60 +2.74 15.81 +2.68 15.50 +1.76 17.44 +7.71 6.689 <0.001
BSA[m?, (% +5) ] 0.97 £0.22 0.98 £0.18 0.98 £0.26 1.104 £0.25 11.008 0.136
YHA i1 1 . 222(83.1 44(55. -
N oy I 50(96.8% ) (83.1%) (55.7%) . L]
[n(%) ] | 5(3.2%) 45(16.9% ) 35(44.3% ) -
NT-proBNP 135.1 297. 123.2
e 3. 18 9737 3.29 = 39.575 <0.001

and healthy children(x )

%3 CHD F WA KX R4l CEPT SR (x £ 5)
Table 3  CPET results in children with TCPC, complex congenital heart disease,simple congenital heart disease

e SCHD £4 CCHD 4 TCPC 41 XJHEZH SCHD 41- CCHD 4]- TCPC 4i-
=t (n=155) (n=267) (n=80) (n=186) AL AMERAL xEal
VO, max(mL + min~' - kg™!) 40.10 +5.50 36.90 £6. 10 32.50 +5.40 43.70 £5.70 <0.001  <0.001 <0.001
VO, max% (% ) 0.90 £0. 12 0.82 £0. 15 0.72 0. 13 0.98 £0. 15 <0.001  <0.001 <0.001
VO,/kg at AT
26.40 £3.70 25.80 £4.70 22.40 £3.10 27.40 £4.40 <0.001  <0.001 <0.001
(mL -+ kg™' + min~")
0,/HR (mlL/beat) 5.71 £1.80 5.65 £2.03 5.14 £1.58 7.32£2.39 <0.001  <0.001 <0.001
Peak VE (L/min) 42.85 +15.51 42.49 +16.72 42.52 +11.81 52.73+18.69  <0.001  <0.001 <0.001
VE/VCO, slope 31.62 £3.73 33.37 £5.50 41.06 +7.81 29.72 +3.66 <0.001  <0.001 <0.001
OUES/kg 41.64 +5.72 39.46 £7.18 35.25 +£5.36 43.43 £6.63 <0.001  <0.001 <0.001
Peak HR (1/min) 190.69 +13.01  182.41 £17.18  176.82 +21.28  194.27 +10.76  <0.001  <0.001  <0.001

AT .0,/HR ., VE/VCO, slope,OUES/kg J7 [ ik 3 [%
(P <0.05), CCHD 4 #H% T SCHD 4 7¢ VO,
max VO, max% ,OUES/kg Fl Peak HR {H J7 i 42 1%
(P <0.05), TCPC 41l CCHD 4 VO, max. VO,
max% . VO,/kg at AT, 0,/HR, VE/VCO, slope I
OUES/kg HiREHEZER(P<0.05),

P4 CHD JLEAR 5Ol T RE 520 PR R
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1 VO, max% RIFHOCH 2R, 45 R UMK 4 FioR, AR 1
) PR 7r2E (NYHA 373 BMI 1 BSA FEA R A5
Wi CHD JLEE (1.0 it B, NT-proBNP 5 VO, max
ZIBITC i E AR (r =0.001, P =0. 988 ) ,NT-proBNP
5 V0, max% Z [a] 7R oA =M (r =0.01,P =0.84) ,
7SRRI AR R TSR (K 4) o

AR CHD JLEE VO, max 1 VO, max% {i
1) 5 i)

FKHZAT LLAERARL 53 Hr CHD 453740 VO,

max Fl VO, max% 54 HYSC R (K 2) . fEMULA Y,
VO, max(TCPC 4 :r= —0.49,P =0.001 ; CCHD 4 ;
r=-0.41,P <0.001;SCHD 4{:r = —-0.44,P =
0.001 ;%4 :r =0.27,P <0.002) #1 VO, max%
(TCPC 41:r=-0.45,P <0.002; CCHD 4:r =
-0.34,P <0.001;SCHD #:r = —0.28,P <0.04; %}

W2 .r =0.17,P <0.004) 54E4FH XK., 5 TCPC
2 CCHD 411 SCHD 24544 /IN 8 3 A1 LE, AR08
KM JLE VO, max Al VO, max% 54K . SR , 76 {8
FRILE A B RX R R L s A
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Fig.1 Peak VO,/kg and percentage of predicted VO, max for CHD and control groups
&4 WWAFLL] CDH ¥ VO, max Fil VO, max% HIAHIE P R
Table 4 VO, max and % predicted VO, max explanatory variables in CHD children
VO, max(mL/min/kg) VO, max(% )
T
B =SD, 95% CI P B £SD, 95% CI P
PG (ref = &) 2.263 £0.553 1.176 ~3.35 <0.001 0.057 £0.014 0.029 ~0.084 <0.001
NYHA P55 (ref =1 4%) -6.869 £0.707 -8.261 ~ -5.478  <0.001 -0.16 £0.018 -0.195~ -0.124  <0.001
CHD 4 47 -0.346 £0.118 -0.578 ~ -0.115 0.003 -0.01 +£0.003 -0.016 ~ -0.004 0.001
BMI -0.512+£0.129 -0.766 ~ -0.258  <0.001 -0.011 £0.003 -0.017 ~ -0.005 0.001
NT - ProBNP -0.002 £0.001 -0.004 ~ -0.001 0.001  -0.00003 +0.00001 -3 0.072
P (ref = 2) 2.533 +£0.961 0.623 ~4.442 0.010 0.055 +£0.023 0.009 ~0.101 0.019
NYHA P55 (ref =1 4%) -9.948 +3.241 -16.393 ~ -3.503 0.003 -0.213 £0.077 -0.367 ~ -0.059 0.007
SCHD 4 4% —0.031 +0.204 —-0.437 ~0.375 0.879 —-0.002 +0.005 -0.011 ~0.008 0.742
BMI —-0.51 +0.226 -0.959 ~ -0.06 0.027 —-0.001 +£0.005 -0.012 ~0.01 0.889
NT — ProBNP —-0.002 +0.002 —0.005 ~0.001 0.162  -0.00001 +0.00004 -0.00009 ~0.00006 0.700
P (ref = %) 0.401 +1.515 -2.636 ~3.438 0.792 -0.008 +0.036 -0.08 ~0.064 0.818
NYHA $E45 (ref =1 2%) -3.543 +1.39 -6.33 ~ -0.756 0.014 —-0.074 £0.033 —-0.141 ~ -0.008 0.028
CCHD 4] 4% —-0.548 +£0.568 -1.686 ~0.59 0.339 -0.019 £0.013 —-0.046 ~0.008 0.175
BMI -1.067 £0.409 -1.887 ~ —0.247 0.012 -0.032 +£0.01 —-0.051 ~ -0.012 0.002
NT - ProBNP —-0.001 +£0.003 —0.007 ~0.005 0.665 0.000003 +0.00007 —-0.0001 ~0.0001 0.969
P (ref = %) 3.05+0.713 1.644 ~4.457 <0.001 0.083 £0.018 0.046 ~0.119 <0.001
NYHA 355 (ref =1 4% ) -5.836+£0.926 -7.663 ~ -4.009 <0.001 —-0.141 £0.024 -0.189 ~ -0.094  <0.001
TCPC 4 4F#% -0.413 +0. 14 -0.69 ~ -0.137 0.004 -0.012 £0. 004 -0.019 ~ -0.004 0.002
BMI -0.443 +0.158 -0.754 ~ -0.131 0. 006 -0.011 £0.004 -0.019 ~ -0.003 0.006
NT — ProBNP -0.002 +£0.001 -0.004 ~ -0.001 0.002  -0.00003 £0.00001 -0.00006 ~0.000008  0.123
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Fig.2  Box plots showing peak VO,/kg and % predicted VO,
max of during different age groups in SCHD, CCHD, TCPC and

control groups
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