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PR E L, FRLIEEE LM (control BE64+107%), FIEEEM B LM (VD BE66+1074) %410

ZN DWW R A RE % il L 72,

[#5 %] peak VO, ACHD #: 13.5+2.8ml/min/kg, control # T 21.3+4.6 ml/min/kg, VD
#:12.7+2.6 ml/min/kg T & V), control #f & L L ACHD #f & VD XM I F L CTwiz

(p<0.01).
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I. Zt®ic

AR, R LEBEOZNB L O iHR & N
BT LEL, BREVEERZEOS DSEEM - B
N BXTPREEMNICEL L) I2hY), WALKE
LA (adult congenital heart disease: ACHD) &
FROITIE RN L 72, BIAETIX, ACHD B &%
FANBEBERZIEADIEBZ0 A NEL TS &
FRHEND LY. F72, HHORBRBROBRANBE
LEANL, PEELEORBEEE OSSN 13 %
HHTWBEY LhL, MikEBicsnT, Fipe
EBITEPHE - BEIRAE - BeISAEAS IR LR 4 2 [HREIZ
0, PEEMICBT S EEEIREE R A G IREE DS BT 12
WBET B E ) AT H 5.

M FEEIGE (peak VO,) 1T LEEBEZO T
HERT &SN, EREGEREREZEIIBVWTY, %
BURF & R H0HE R T T A FRBNRIEREE 2D 2
LAEmE s TwsY, 72, 408U T o ACHD
HTIE, WIERTH 1252 hbH 5T, peak VO, I
Ea Y PO = VIZHRERIET L TWw/z e O
bhHoY, LrLadrs, ficEEy chEEicE

Ti# L7: ACHD BH OEENRA RIS 2 A%
<, RIS 2 TiE e,

KAFZelE, MmN 51T 5 R4 ACHD
DEFNHERIZOVTEFHEIT A2 &2 BIyE L7,

IL. NRBLOHE
1. W&R

P &IE, 20184FE 11 H A 5201748 H 12, ke T
UllEEE AT EER (Cardiopulmonary exercise test-
ing: CPET) % JG4T L 72 40 5% LL I >l £ 0% fr 3 2o 1k
ACHD &% (ACHD #f) #f£104 (PII4F#i58.8+
12.87%) & L7z

o iR e LC, R ANIZ CPET % % L 72 40
i DL b o G EAE R 0 A O FEO iR B E (control
) 104 CFYFEE64.3£9.95%) &, FPEEMT
mEHE (VD) LM10% (F ¥ 4F #65.6+9.95%)
w7z, ZNE Table 1 OREILME | ZH#E TR
ERL7Z. NN OFERMEIL, control #EIXIE
ERBO I bu—) L& LT, VD EIZEREDRER
HiMAR L, WERET1 3071 v a =y 7IRET
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HbHZ NSO, KEBHAREOLE T bu— 3. DEBEHBRE

Lk U CEMIIC 2. ACHD #: 0> H S E koA 4|2 LR WA (Transthoracic Echocardiography:

DWW, BERFOMZ 2Bk E VA L7 TTE) (&, CPET ®ift1 s H LIAIZHE1T. American
Society of Echocardiography (ASE) ®# 4 N5 4

2. DIEBAREGER VO ht o THEHENISE 21T\, AEEERE (LVEF%)

CPET 1%, HEEEI VI X —% — (=ZFEEBHRT Y DOFFHMIX, modified Simpson % F\WCHHAI L 7-.
=7 ¥ R & 1 Strength Ergo8), EHjEfiEE
(7 7 BT A& Stress test system ML-9000) 4. HREtERT
EWEIER A A TR (3 MERFHRA ST FHFTARATIZ JMP (JMP version 13.2.0, SAS Insti-
AE-3108) # w7z, 70 s a— )ik, ZH44, 0 tute, North Carolina, USA) % 7. $XTHill
Watt 721310 Watt TO 4+ —3I ¥ 77 v 745512 FEMEIL I AR RA TR L, 3HEMOLEIZIE—TT
ft X, #4710 Watt #3835 % Ramp B4 = W C, BLil i 47>, Tukey-Kramer @ HSD %€ %
FEME R FEVECAT o 72, FFAMIE H (%, B SE AR B H WL EILIBEZ 1T - 72, MEMFRE EKHEIL 5%
(anaerobic threshold: AT) X Ufpeak VO, &, # Fig& L7,
NENOF T HAE KT 2 EE (% predicted AT -
% predicted peak VO,), VE vs. VCO, slope, OUES, 5. RIBRVECE
VO,/HR & L7:. AEIEESMT 7 AEIFE & L T peak EN AR Y i NEad SR 1 Rl et = Ry )
VO, Z 7z, E72, DARG D55 R R 0> H AREBRTHEML 72 KFAHFS F2019C12). 72,
L LCTVE vs. VCO, slope & H\»T=35 % FH 1 & AREFZEIEAV Y YR EFICHNY , I~ IEEE
L7-. BRLEE] 72

Table 1 Selection criteria for subjects in control, ACHD and VD group.

Group n  Age (years) Criteria
Adult Congenital Heart Disease 10 58.8+12.8 Female over 40 years old
(ACHD group) CHD in the remote period after surgery who underwent a CPET
Non Cardiovascular Disease 10 64.3+9.9 Female over 40 years old who underwent CPET for a screening
(Contrlol group)
Post-Valvular surgery (VD 10 65.69.9 Female over 40 years old
group) Postoperative valvular disease who underwent a CPET within

2 months from surgery

Table 2 Diagnosis and postoperative period of ACHD.

Diseases Age Postopgrgtive Symptoms
Post operative Remaining and others (years) (I;i];lgs) Dyspnea on exertion Palpitation

TOF, mild PS VSD 49 44 - —
TOF, moderate PS, VSD 74 25 + -

moderate PR
TOF, mild PS 42 39 + -
TOF, moderate PS, 57 42 — —

moderate PR
ECD, mild-moderate MR 69 25 — —
ECD, moderate MR 51 5 — —
VSD 68 31 — +
VSD Dextrocardia 45 38 — +
ASD 79 4 - -
ASD, mild PS, mild PR 54 34 - -

TOF: tetralogy of Fallot, ECD: endocardial cushion defect, VSD: ventricular septal defect, ASD: atrial sep-
tal defect, PS: pulmonary stenosis, PR: pulmonary insufficiency, MR: mitral insufficiency
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I #5R
1. ACHD #DEEHERE

ACHD # Ol % Table 212779, ZWriL, LEWH
P R FEAE, (OEEHRREIRRE, (LMNEERIERE, 77 a—
VORIE 72 & D BT 28 & 7 3 v &5 B A A Lo R R A
%Y Thh, EEOBEMOEEMKZIEEIN TV
Motz iR FIEREIRE, 28.7£13.64E T, 8%
(I 104E LB L T 724, LVEF I3 s h
T\w:7z (Tables 2, 3).

CPETHBIEIZ DWW TIE, ATIE, 9.8+2.5ml/min/kg (%
predicted AT 59+12%), peak VO, i, 13.5+2.8ml/
min/kg (% predicted peak VO, 57+12%) T - 7=
(Table 4). VE vs. VCO, slope 1£33.0=6.0T&® 1),
3FIT3/ELETH 57,

7 35 B 0 o0 Hh s AR 20 ACHD 12 BV % S Bl 75
RElX, FETHME & ERTHLPIERETH 72, L
2L, TEHHEETH L2500 D5T, 60% W
HE A28 2 571FR SO LB IE 2 & O B EAER
W% pro 7 (Table 2).

2. EEHEEED IFFELE

ACHD #E D EE)IH 25 5E D IREE 2 X 0 BAT (259
5729, MEROTFEMEZIT TR, EBROIRLERE
% (control #f) & ilfifa R EERE (VD#) %
PR S L (Table 1), BN 7568 2 FLdass L 7z
BEEDERD - K1 - LVEF Q3B EAE B0 b o7z
(Table 3).

AT iZ, control # 14.3+2.5ml/min/kg, VD # 9.5+
0.9ml/min/kg T & V), peak VO,!%, control #£21.3
+4.6ml/min/kg, VD #£12.7+2.6 ml/min’kg T & -
7z (Table 4). ACHD # (%, AT - peak VO, & % |2
control #EIZ IR THRETFIZA B I (p<0.05)
R0, VDML FEEICES ARSI T LT
7z (Fig. 1). OUES b F#Td - 7275, VO/HR I3,
ACHD #:D & control #: & ) HHIELETH > 72. VE
vs. VCO, slope (&, 3HEERIICE RO LD 7.

IV. %%
SEATHZE TlE, 40 LT O JLEt iy 24 ACHD o3&
B fEClE, B oy ru— )L B LAZIET

Table 3 Baseline characteristics in the 3 groups.

ACHD group Control group VD group™
Age (years) 58.8+12.8 64.3+9.9 65.6+9.9
Height (cm) 155.2+5.9 155.6+7.2 152.6+6.9
Weight (kg) 53.6+7.6 56.9+6.3 56.0+10.5
BMI (kg/em®) 22.3+2.8 23.6+3.3 24.1+4.5
Postoperative period 28.7+13.6 (years) 27.4+10.9 (days)
LVEF (%) 65.6£8.9 65.5*4.1 58.0x7.4
Date are presented as mean*+SD
*aortic valve replacement n=6, mitral valve plasty n=4
BMI: body mass index, LVEF: left ventricular ejection fraction
Table 4 Parameters of cardiopulmonary exercise testing.

Parameter ACHD group Control group VD group
Exercise Time (sec) 350+121* 47694 309+92*
Peak Work Load (Watt) 66-+20* 88+17 60+15*
Rest HR (bpm) 70*+11 T7+12 77+10
Peak HR (bpm) 120+31 143+21 107+18*
AT (ml/min/kg) 9.8+2.5* 14.3+2.5 9.5+0.9*
% predicted AT (%) 59+12* 87+16 58+6*
peak VO, (ml/min/kg) 13.5+2.8* 21.3+4.6 12.7+2.6*
% predicted peakVO, (%) 57+12* 89+19 53+11%
VE vs VCO, slope 33.0£6.0 29.6+4.5 33.2+3.8
OUES 1200+331* 1694+263 1144+283*
% predicted OUES (%) 80+20* 116*+17 81+16*
VO,/HR 6.23+1.73* 8.41+1.26 6.84+2.02
% predicted VO,/HR 70+18* 95+18 77+23

Data are presented as mean*=SD
*vs Control group p<<0.05
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(A) Anaerobic threshold (AT)
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Compariso_ns of anaerobic threshold (AT)
and peak VO, among the ACHD, control
and VD groups. The AT and peak VO, in
the control group were significantly higher
than in the ACHD and VD groups (P<0.01,
respectively), whereas values of these
parameters were not different between the
ACHD and VD groups.

LTWA I s S Tns ™Y, S, ks
DO ACHD B 0B 2/t b, FEl % &
bEEEELVABEIKT 20, ZORTORE
W&, FRBEM AR & FRETH L ENHS L
%7z, Diller 513, peak VO,%%15.5ml/min/kg & V)
KWIEAI12 ACHD BE D.LFEMA LV EHE L Tw
5%, KKETIE, peak VO,7%15.5ml/min/kg BLF %
T0% (28, Al 4 35 [ B b s 4F 20 Pk ACHD 381,
EGEBAREIK T B L WA EZ HND. 20
728, BIZIDGE) N Y F—Yaraid Lok LE
B EAT L L CHEBITARTIESE,
MR CE S LR IS, IhE T/
N BWTHBRIEEIZ X Y peak VO,#73.5ml/
minkg # EHR S5 LT, BTEENIB%IET TS
CEDEEENTVWA W 72 Grants 513, ik
ACHD % CPFIER24m) 1B 2 EEEHET ~

r—MIEBHEEEE L VO HCOH &, CPET T
HI5E L 72 peak VO, 12 & Z5EBIAES IS, AHBE TEMHE L
TVt HELTWAY, L% %o ACHD B%I25
WTh, RAOHEREHFHNICE W THEAEEEIC4E
CHEBEERE L TOWRWEFINZ WL O, EEOEE)
M7 RelE, FPEEAEM A RENOBE L FEEIZR L,
HOFmE IR L T b e EZ 5N RMOE
BT, iR S ATET AR IS S ARTEE) & 30 2 72 H AT
ey, 2O &) HHEAFORM#ELOMRLE LT,
HYOGRIGEENZ T L TiRo 7258k 2 Fro TV A1k
PEARE W EHERI X 72, B, Werner 513, ACHD £%&
IZBWTHEBMAREZ IEAEICEHm L, @bl -5
PRIGBIAL ) %479 72912 CPET # W, EHMIcE
T L EHERLTVSY, ACHD BH T, &
RIS L~V & IEMEIZFET T 4 720128 CPET 12X %
EZYY T EFFIEDNEETHLEEZ LN

HRDIBFR
KWZEOMRAE L LT, UFA%IF5N 5. CPET
T—=712lk, BLOMNMICAZEEND L Z &M
ENTVRY, SEOHRFFLEDATITLIT
By, BHEEHZELEEATY RV 2D, RN X %
FHEEIhTuwiwv, T2, SEodsgix, A
X v MEROHEMBE LT 7y u—UBEMTRE &
SRS TR SN, SR CIEB DS 2
xR T E Tz vy, ACHD @ CPET Mt o K iE
EE 2RSSR S L TB Y, K2 T H AR OMES

Thotz. Ltk LVBEBOK S VKR CHEZEL TV
CEPLETH 5.
V. HiG

SRk BT B I O R AE LI BT, E
WICER 7 CEBHARIZEETH > 72 KT L7z
peak VO, FROLFHO) A7 ICHES B &
*ERL, KT LEBAREL UGE S Tw EHE
ZoWTiE, DR AN F—2a vy ~\osini %
G, SHOBETHH. ACHD EEHE DR 21k
B 7S Re B L BRI ERE ) % 59 4 7%, CPET
DIEHITEHTH 5.
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Exercise Tolerance of Middle-Aged and Elderly Female
Patients with Congenital Heart Disease
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Abstract

Background: Although peak oxygen consumption (peak VOZ) is recognized as a prognostic

factor in patients with cardiovascular disease, there are few studies to evaluate exercise capacity of
middle-aged and elderly patients with adult congenital heart disease (ACHD). The aim of this study

is to investigate exercise capacity of female patients with ACHD in the remote period after surgery.
Method: We enrolled 10 female patients (ACHD group, 59+13 years) who underwent a
cardiopulmonary exercise testing (CPET). We then compared peak VO, determined by CPET

among the ACHD group, women without any cardiovascular disease (control group, n=10,

64+10 years) and female patients with post-valvular surgery (VD group, n=10, 66+ 10 years).
Result: The peak VO2 in ACHD group was 13.5+2.8 ml/min/kg, and the % of predictive
peak V02 was 57*+12%. The peak V02 in the ACHD group was not different from that in the
VD group (12.7+2.6 ml/min/kg), whereas the peak VO2 in the control group (21.3*+4.6 ml/min/
kg) was significantly higher than in the ACHD and VD group (p<<0.01, respectively).
Conclusion: Middle-aged and elderly female ACHD as well as female patients after val-

vular surgery exhibited lower exercise capacity compared with the control subjects. Moderate

exercise and/or increased physical activity should be recommended in earlier period after

surgery in female ACHD.
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