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Abstract

Objective: To explore the cardiorespiratory fitness and its influencing factors in patients with pacemaker im-
plantation, and to provide reference to medical workers to make rehabilitation programs for pacemaker patients.
Method: The clinical data, biochemical indexes, echocardiographic parameters and cardiopulmonary exercise
test results of 67 patients with dual chamber pacemaker implantation (Pacemaker group) and 128 matched gen-
eral population (Non-Pacemaker group) were analyzed retrospectively. The cardiorespiratory fitness characteris-
tics of patients with dual chamber pacemaker implantation were explored and the Pacemaker group were ana-
lyzed in subgroup to analyze factors affecting the cardiorespiratory fitness through the multivariate logistic re-
gression model.

Result: The Pacemaker group shows lower aerobic heart rate, peak heart rate (HRy)and HRe/pre% (94.16+
18.14 vs 105.48+16.36bpm, P<0.001;115.07+22.14 vs 130.14+20.93bpm, P<0.001; 75.67+13.64% vs 85.18+
11.24% , P<0.001) than Non- Pacemaker group. Peak oxygen uptake shows statistical difference during two
groups (16.88+4.14 vs 18.65+3.90ml/kg/min, P<0.05). There was no significant difference in OUES and VE/
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VCO, Slope (P>0.05). According to subgroup analysis in Pacemaker group: single factor analysis showed that

age, exercise habit and VP proportion years of implantation were statistically different between two subgroups.

Multi factor analysis showed that VP proportion =40% was an independent risk factor for the decline of cardio-

respiratory fitness(P<0.05, OR=0.167).

Conclusion: The cardiorespiratory fitness of patients with dual chamber pacemaker implantation decreased sig-

nificantly. Age, exercise habit, the proportion of ventricular pacing and the years of implantation are the im-

portant factors that affect the cardiorespiratory fitness, among which the VP proportion =40% was an indepen-

dent risk factor for decreased cardiorespiratory fitness.

Author's address Department of Cardiology, Peking University Third Hospital; Key Laboratory of Cardiovas-

cular Molecular Biology and Regulatory Peptides, Ministry of Health, Beijing, 100191

Key word dual-chamber pacemaker; cardiorespiratory fitness; influencing factors; ventricular pacing proportion

RS SRR PR OB i S R T
B, e U f g i B Bk )iz E RERS R
EFNENH) B S A5 BT DU A A o sl , 2
BHEHWEIESIT R AR, MO T E
KB, AR ARG B AR S R T RS A A
HAT, PFO R REEHGTT 1 RS DK B
WL TF-B, AR RO B R S A TR, Rl
PR A FP Al A 3 R (X SR A2 LA L
WA BRI RE . O TR g AR O E B, R
IF LA AR RE AR , REWS 2 UL E R MDY
3 B Ol S REALE SE 12, i T HARAE R
% UIAE O R AR AR AR, 20 A xf B2 1
R A [ PR I R L AR T g o AR5 a8 2o O Ml
1z B RN BURS R T A AR 5O TSI RE
HIARAT R] BE S XU A A AR O RS 7 )
PRZR, LA U S P A A S5 s s AR L
REPERE VTR —E 199 T

1 #EREFE
1.1 — &R

W 2019 47 12 A BIAEAL BUR 7 55 — PR Be A7
Lotz Bl B K AU I S AR 5
YT AR AL WUAR R HEA 7.0 i iz 201050 1Y
PR AR AR DT R — AR A A P A A
AL, AR AL AGEARIE : LR RO 3l 2% 1 A
AT S e P2 1) fR 2, 2 445 X DDD &
DDDR A, R J5 34 DL E AR 18 % LA |,
e % B 1L 43 % (left ventricular ejection fraction,
LVEF)=50%, B EZ S54RI FMIEFRE

Foo HEBRARIE : O NN B 3% RGP A RES
50 itz sl ; @ B 7 =1 I AR AR G O AR
W 5 Q)™ Mg R il 328 2l < Qi 48 i I/
2 INFI RIS ASREIL A 52 Bz shilli .
1.2 W5k

3 5 ) AR R B R AR IR : DS A SEAR B
Ak @RI A W RI2 W A 100 M5
QiR R eSO o A L) O S A
o] s @S SR A 25 0 O = O SR S 5G @00
fifi iz 213056 250 CR 36 18 22 InE 23w 1.0 iz 3
WX RS, 18 3l 7 8 b DR B 207 52 ) IR AR
itz Bl o A B 5 AU (V Opea) XL il D i
1T Weber 437 2%, VO,pes=20ml/kg/min A .U fifi i /)
1EH H (0=17) , VOspea<20ml/kg/min A .0 i i 3
F(n=50) , AT L 5347 o
13 GEits it

KHISPSS 22.0 GEi R Bl db AT b P 1
5 75K FH Kolmogorov-Smimov 7 ¥ 47 1FE A 1P
K3 456 IR 530 B B s I AR 22 30K 4
(5] FE AR A S, FEAS e K5 . AR IEAS 0 A TR 40
A AL (VY 550 FoR |, BT FEAS () 4 18] L4
Kl Mann Whitney UJESEAGEK: , LA P<0.05 422
S HA B EVERE S TR (%) F£oR , 4118]
FEBER TR 7 R 30 o 4 50 1R 3 43 0 32 1 1) P<
0.05 {728 BN —JC Logistic [B] BRI 14T 22 [H &
G3Me P<0.05 028541 TR L.

21 HEEEN

www.rehabi.com.cn 47



Chinese Journal of Rehabilitation Medicine, Jan. 2021, Vol. 36, No.1

AR AR RS A R A A R 73 0], SRR i2 3
MR RS B A A RAEE L6, s
i U 2 1) o PR R AR 1) FB 8 2 9], A RS 1
B, & FEBREhRER B 1 ), A BN R
1), 3 67 B8 A HE g8 A A 4L, JE R P AR 41 128
B, WU EFE AR AR 10 = AR I T4 (A
B, I rp o AN 5 D 4 R 34 ), i AL B AR
335 o0 Py A LU AT 45 51.97431.10% , /0 P k2
A (AP HLF1=70% ) (1) 5B 5 A 24(35.82%) 91, 0>
I L TP 5 6.0% (0.4% , 76% ) , 0> 28 AR
i (VP Hfi=70% ) B 8 A 21 41(31.34%) ; 24710
B8 E T3 RIIEE, 5 14.93% .

2.2 RIS AL FNE RS AR A R SRR
B A

WAL A1 B i REE  BMILL A FE L5
B LI bR B O B KR A FR bR AR SR BRI
BEWES,AIE 8B R e e B 2=
o MR,

2.3 USSR A Y A

PRI A B AR A AR A AL TR B0 %
WA AELCo 3R WEARL O3 5 T M 1 49 He B A TR
PEZ M A 4H (94.16+£18.14 vs 105.48+16.36, P<
0.001; 115.07+22.14bpm vs 130.14+20.93bpm, P<
0.001;75.67+13.64% vs 85.18+11.24% , P<0.001) ,

®1 EBESENASIFEESENAERIRAIR
AL JFR AL

H (n=67) (n=128) Pl
THE(%) 38(56.7) 74(57.8) 0.833
(L) 68.78+11.72  66.74+12.43  0.270
Hmi(em) 164.64+7.60  164.57+1435  0.740
IR (kg) 66.81+9.97 65.8949.67  0.529

BMI 24.5742.77 24.15+2.81  0.305

iz 8215 (%) 21(31.3) 46(35.9) 0.521
L (%) 46(66.7) 71(55.5) 0.127
BRI (%) 26(38.8) 33(25.8) 0.060
L (%) 17(25.4) 36(28.1) 0.682

M4 A (g/L) 133.69+11.58  136.57+5.91  0.533

WL IMLTE 1 (%) 5.99+0.42 5.93+1.79 0.939
AR (U/L) 25.17+7.33 27.92419.23  0.536
A HRAT N (U/L)  18.62+2.7 19.67£320  0.671

JLEF (umol/L ) 87.00+15.41 86.56+18.96  0.936
LVEF(%) 69.49+6.67 72.29+1.55  0.304
LAA(cm?®) 22.1247.68 20.29+3.30  0.549

LVEDD(mm) 46.93+6.01 48.68+2.22  0.494

11 :LAA : /£ BRI AR LVEDD : A2 % 873K oK NS

48 www.rehabi.com.cn

GRSt S8 i AN R i i e L 7 o RTINS 324 v
RESZPR o PR AR AL AR AU R I TR P A
A 4 (16.88 £4.14ml/kg/min vs 18.65 +3.90ml/kg/
min, P<0.05) , H#{ OUES , VE/VCO,Slope . #i 23 Aili 2
BE TR F 22 5 (P>0.05) , 327 4L A BE OV Il
()25 5 ] B e T O NERE T RET S, Wk 2,

®2 EESEANASIEEEIENA

L E SR I 4R (ks)
RIS AL AR ALL
i
NH (n=67) (n=128) P
HR@AT (bpm) 94.16+18.14 1054841636 <0.001
HR,...(bpm) 115.07+22.14  130.14+20.93  <0.001
HR,u/pre% 75.67+13.64 85.18+11.24  <0.001
VO (ml/kg/min) 16.88+4.14 18.65£3.90  0.004
OUES 1347.734428.75  1440.87+351.72  0.152
VE/VCO, Slope 30.99+4 48 30.00+5.05  0.244
VO/HR e 10.40+2.55 9.60+2.55 0.040
T S THRE [ e
Kﬂgﬁﬁ(;)ﬂ%“' B a7en) 21(16.40) 0.790
0
AL A Th R R
KEM@@((;)““M* 2(3.00) 2(1.56) 0.506
0
/NVFAB T REIRGE (%) 32(47.76) 67(52.34) 0.543

BE : HR@AT: }Lé“:\‘ |§YJ ‘EA‘%‘E H VOZpeak: méﬁﬁéﬂi H HRpeuk: m%ﬁ‘ll‘%f‘ H
HR e/pre¥ : W 0% 5 TRIHE 43 £ s OUES : 5 S BUR B s VE/
VCO, Slope: —5ALHKIE T 21 it R4 ; VO HR pene: WE B FUK

2.4 SR AR O ) i B2 b

WA 5% 4 1 2 T M0 i 6 7 %) 4 A o AR i
Weber /0> JJ 68 73 % b UE , B 06 {1 4% 5 5 =20ml/kg/
min & AT 7 T H W (B £5 A it <20ml/kg/
min & SR O 7T BES s B ERE S AL, O
s 3 X5 217 ), ol T R S0 B, AR
SRR TR I RAE S0 S KA SO O B K S
B, PR R AT as R BN  FEPR AL R e AR s
S2J 1 VP B AR B R, AR 3,
WX e P ZE N A 22 K logistic [B1H /34T, 45 5 & 91
VP LB =40% 20 DT RE T B 1 2 ST f B R 2 (P<
0.05), W34, BRUILLASM 76 VP LG E:R /Y B
W 1A, 76 VP H ] < 40% 0 B v, B s 5
> 5% Y A8 A W B A R T s B B SR
(20.08 + 3.18ml/kg/min vs 16.64 + 0.72ml/kg/min,
P <0.05), 16 VP FLfi=40%1) f & vh | [ RE LR B
12 8l 2 W) BB AH H JCE 8l 2T 1Y) RB 2 U (B e o
v (18.35+2.06ml/kg/min vs 13.39 +3.66ml/kg/
min, P<0.05),



FHAEGES 1L 20014 55365 551 1]

F3 BEREANBFROMTANEEERSH

T Y IEF O ) B2

A (n=17) (n=50) Pl
B (%) 12(70.6) 26(52.0) 0.181
R (R) 63.35£16.37 70.62+9.16 0.026
B (em) 168.10+7.60 163.47+7.31 0.029
K (kg) 66.73+13.05 66.91+8.77 0.948

BMI 23.48+3.52 24.96+2.39 0.056

iz 821 (%) 9(52.9) 12(24.0) 0.026

AP=40%(%) 9(52.9) 26(52.0) 0.946

VP=40%(%) 2(11.8) 20(40.0) 0.032

RIJAEFFI (%) 5(29.4) 5(10.0) 0.122

R A RR (4F) 1.00(0.50,2.00)  1.50(1.00,4.25)  0.047
R (%) 9(52.9) 37(70.4) 0.106
BHPRIE (%) 6(35.3) 20(40.0) 0.731
T (%) 1(5.9) 16(32.0) 0.069

£ M (g/L) 133.56+10.57 133.77412.40  0.966

B LML E A (%) 5.56+0.74 5.67+2.04 0.907
A NFE I (U/L) 24.78+14.38 29.59+£21.59 0.555
PR AL Rl 21.88+4.88 24.67+2.52 0.351

(U/L)

JLEF (pmol/L) 86.44+15.48 86.63+21.15 0.982
LVEF (%) 69.38+4.72 69.53+7.66 0.958
LAA(cm?®) 21.57+4.20 22.37+8.98 0.826

LVEDD(mm) 45.17+3.36 47.75+6.85 0.360

H L LAA A 5 AL LVEDD : A2 7KK N4 ; AP O it 5
VP05

R4 REF[ENBEF O 7189 % E E logistic [ 3 5347

. A ORH 95%
A ESES B S.E. Waldfii P{i OR{H 12 ]

VP [ 1=40% -1.803 0.873 4.260 0.039 0.165 0.030—0.913
HiZghIM 0943 0.650 2.104 0.147 2.568 0.718—9.187
HEIE=70%  -1.053 0.670 2.473 0.116 0.349 0.094—1.296
FALERR=1.54F -0.956 0.669 2.040 0.153 0.385 0.104—1.427

VPO E R

E1 E#H3E5VPHAIRZELERERT

EHIEEEBSENLR
25 P=0.004
- P=0.010
— 20.08 A
£ 20 18.35
£ 16.64
< 13.79
= 15 .
I
& 10
gl‘g
£ s
=
0
VP<40% VP<40% VP>40% VP>40%
Hizdh2J Tisgh2 Mt AEshIm s

3 itig
Je TR P Z AR O 7 i i

AR, LSO EE s 46 5, B TR N S
PREJDAHGED T, FATHIWEFE I, SRR A
A BV EC AR L, AR A AR S D I (A
X —FEEFEFRRRAI, S A S b A S O il 7
T W . T OUES, VE/VCOSlope A I i #5124 F
PN A RO ) R T RE R 512 50
HUD IR RE TR DG, Im PR TAE FATTAE W2
AR ZHEN G DIIRE T R B, A S5
AR A R XS LR B, e S O SRR AR &
PG 2 E A AR O MRS A R D B 22 S M A4 T,
FHER B E AR BT O 7 BT B, S O Il T
T B T U MR 2548 2 A U8 2 BT RE A% & BRI
HELRE T BEHE bR -

A AR O NES RE T B R A 2 A A
T 18— 5 1], S — AR oA rp s
A &5 31 Th 25 HR@AT . HR e 1 HR e/pre%
BT AR ALL. T OHEm B0
R EY OISR DI REA K0T B2 T 800 il
Mif 73 R E RN . BRE A AR E X BT
G U IR B TTARL A K AR R AR 12 Sl
R TR ST . Gwinn 257X 38 (A 25 4l
A 12 2 ] HR e i 1 85T, B JS AR
£ 53% 8 HRpea/pre% AN HEIE 2] 80% , A J5 4 4F- LA
B E A 70% 1) B HRw/pre% A fig 15 5
80%. RPIEFEAL A K AR &R Z W52 b 45 A8 I D fig
R AT 8, AEAE AR P A LS HR pea/pre%o A
82.2%+7.4%% & 66.1%+17.1% , X — I 4 % 1] i
FERAR G S4B O R AR AR I D REAS 4, OF
BB R N TN . AR R L BER 1)
RE Tt 2 52 M i it/ 0 B DR 2%, 43 B L Dt PR AT
AEF 25 RYJBETF IS ) 3 B /3t ) it e A7
X, 67 il FE H AUCA 1065 A T RIEE, H-H, B
fEFEC 55 FE ) > 70% 140 B S AR f £ 3, R T
R B He A 5 20.8%. FoA 1K A FRAY R ShAE
Ja R 5 R IREOCH ) JE HE 10 I 2 4500
oA, 25 R B R TREIF A 1 R HR e B S TH 55
HR,.u/pre%i5 83.52%=+11.03% , [ B 55 K45 48 Bt
AR A, B8 RIJBEH A X F s AR a8 g, X
1B B A A AR NG, e e KA A, e O
IS ) A S, AN T A A AT A

www.rehabi.com.cn 49



Chinese Journal of Rehabilitation Medicine, Jan. 2021, Vol. 36, No.1

SUN PN e e TN BeaemI NI WIS E S B W e 1 B ST VA
PR, R B2 AL Ah T T 4505 3 7 1 e 1 A
H B BN SRR T R B T AR
I W S EGR B3, 3R AR R R TR
Ja, HAEBAFTE 25 . ARt A B3 o F AR g
il R WBE E S AL A AL AN B, 15
AR AR E DRI RE T B 55— Jr T A
Al e 5 A AR A 5 BT T 8 AR A PR R S
Ko FATHZH R4 AL, 0 Z A4 (ventricular
pacing, VP) 38 i e 5 B0 I 77T B A 57
FER N2, T /e B T Ak A B A 0 i
TN, TR TR, d ik a1
LA A% 3 , A L A FCOR T 5 BF RGE 1L 5 %
1, 38 H RN B QRS AN A A S BRI, A
D ERMAE B A O EREEIT & AR
FEREZZN AR, BRI IR A R, e 20 S s
AR, T B0 BT 7 B BEEE 0 1 R )
A 54 R ZRGRFERR R AR, T AT
A RE RO E BRI A E R, A%
HN A (] B B A S A A T O AR BB A4, REAS DL
Az PR TR DA (4 L9 B0 0 2 TS 2 (R
J& H TR FE AR AN RETIE B 22 0] B Ee A 4 0P e
PEM, TCIE O R SRR IS (I, &
(R0 2 R L B o s 2 i AR A BRPE L, 5
R AT AISE" T, dna giest 3 A= B 4t ke il
w0, A RE A B R A O I S REAR A — e O S B,
(R IBERU /RS e e S QRS S d W I S = SIS
RTTAL T, T 0 28 S P L 451 5 e 2 RO A
TS A A A0 A B 4 e K] R b 46 S
QRS WHE I LS , k3% QRS YA L A A2 I IR
[EER S RO EIFTI d o NES TPt B S &
FARMRBALINIRER , CETHR T A [ R
FOR M2 o kA [ 8 B L TR B AR
A AEC L B ESEE T QRS A I 7% 114 4 e L %
AT T A B R4 T SR A 1 K ]
ODUIE 2S5 a1 Rl AN Sk ) By vk ot 1 AN - e[| RV TR
J12 KT 2 ek TR =5 Co il it 77
RETEARBGEH 280 S B EAR T B EH
Weber 4325 ST i 6 PR 25 (EL7E S8 19O i i

50 www.rehabi.com.cn

ET, E sl B E SRR EE A . JATI
BT VP HC BT B R s 2l 2T 15 A ORI
BEAERZES . SR KB, VP Hfil<40% 83 A
158l 2 B L JCis Bl I B R W B S A I
B, BIETE VP HL1=40% 411 /& TR AFAE
FHIF R RLAE , #7802 3l I R BE RS TR 0 A i O e
R Bty A R AR S ) S M R G ) £ P
L B SCEAZT, DUSO BN RGN A
A RSB 2,

25 b AW R BRI I AR P A A R
iz Sl I B AR 2 T, R D REAS
B O SR EO B LA B a3l -~ 5UAT 2 i U e
S RO MRS 7, FG e e O 5 R L 1) SR O Ml
i 3R BB AL SR N 3 M e i pel /A 2 PR
O EERT B , TR AR N DR, AR S
BES 5in i BRA BN AT BB R Rl
FHEE AR BT 7

(EUR: AR FE A [l JB g 191 %6 B9, 3o -5
SERITCIEAAT IR K R BTN s AR FEREA R
/N, RBETE I3 K AT AT T 52 W R 4125 £ 3o W i
PALULSE S WERSY BN iUp s Rns 2 i era- i o STibus
SEREA R A P AR F B T RTIETE B TR A
FERAHE— W

Sk

(1] 8EAs, mlgae, X0g, . ChEL IR 2018)HE
BT, P EEHRZEER L2019, 34(3):209—220.

[2] Herdy AH, Ritt LE, Stein R, et al. Cardiopulmonary exer-
cise test: background, applicability and interpretation[J].
Arq Bras Cardiol, 2016, 107(5):467—481.

[3] Befh, JWkEE. O Shial g 7e O i R 52 i T LR B e
B[] SR AR AR, 2019, 27(11):1—S5.

[4] HEEZEYHEAR B BRI 2. SEEO LR
FPUFIEH (—) D). IHAR LA, 2018, 27(3): 161—
175.

[5] Kusumoto FM, Schoenfeld MH, Barrett C, et al. 2018
ACC/AHA/HRS guideline on the evaluation and manage-
ment of patients with bradycardia and cardiac conduction de-
lay[J]. Heart Rhythm, 2019, 16:e128—¢226.

[6] Janicki JS, Weber KT, McElroy PA. Use of the cardiopul-
monary exercise test to evaluate the patient with chronic

heart failure[J]. Eur Heart J, 1988, 9:55—58.
(F#5%5670)



