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Relationship between Hemodynamic Parameters and Cardiopulmonary Exercise Testing Index in Coronary
Atherosclerosis Patients Complicated with Coronary Heart Disease SUN Hong—mei, ZHAO Li, LI Fei, LI Xiao-li, GAO
Feng
Department of Cardiovascular Medicine, the Affiliated Hospital of Yan" an University, Yan’ an 716000, China

[ Abstract] Objective To investigate the relationship between hemodynamic parameters and cardiopulmonary
exercise testing index in coronary atherosclerosis patients complicated with coronary heart disease. Methods A total of 105
patients with coronary atherosclerosis were selected in the Affiliated Hospital of Yan” an University from June 2016 to June 2017,
and they were divided into A group (did not complicate with coronary heart disease, n=40) and B group (complicated with coronary
heart disease, n=65) according to the incidence of coronary heart disease. LVEF, blood lipids index, hemodynamic parameters
and cardiopulmonary exercise testing index were compared between the two groups, and Pearson correlation analysis was used to
analyze the relationship between hemodynamic parameters and cardiopulmonary exercise testing index in coronary atherosclerosis
patients complicated with coronary heart disease. Results LVEF and HDL-C in B group were statistically significantly lower
than those in A group, while hs—CRP and LDL—C in B group were statistically significantly higher than those in A group (P<0.05);
no statistically significant differences of TC or TG was found between the two groups (P>0.05). Stroke volume (SV), cardiac output
(CO) and cardiac index (CI) in B group were statistically significantly lower than those in A group, while thoracic fluid content
(TFC) and systemic vascular resistance (SVR) in B group were statistically significantly higher than those in A group (P<0.05); no
statistically significant differences of velocity index (VI), stroke index (SI), acceleration index (ACI) or systemic vascular resistance
index (SVRI)was found between the two groups (P>0.05). Peak oxygen consumption (VO, peak), carbon dioxide elimination (VCO,),
peak oxygen pulse (VO, peak/HR), anaerobic threshold (AT) and tidal VOlume (VT) in B group were statistically significantly
lower than those in A group, Oxygen ventilation equivalent at anaerobic threshold (VE/VO, @AT) and carbon dioxide ventilation
equivalent at anaerobic threshold (VE/VCO, @AT) in B group were statistically significantly higher than those in A group (P<0.05);
no statistically significant differences of HR, respiration quotient (RQ), end tidal carbon dioxide partial pressure (ETCO,), end
tidal oxygen partial pressure (ETO,), physical dead lumen/tidal volume at sub—maximum quantity exercise [ VD/VT (Est) @
Peak ] or physical dead lumen/tidal volume at rest [ VD/VT (Est) @REST ] was found between the two groups (P>0.05). Pearson
correlation analysis results showed that, in coronary atherosclerosis patients complicated with coronary heart disease, SV was
positively correlated with VO, peak/HR (r=0.674) and AT (r=0.543), respectively (P<0.05); CO was positively correlated with
VO, peak (r=0.638) and VCO, (r=0.620), respectively (P<0.05); CI was positively correlated with VO, peak (r=0.586) and ETCO,
(r=0.457), respectively (P<0.05). Conclusion Hemodynamic parameters may correlated with cardiopulmonary exercise testing
index in coronary atherosclerosis patients complicated with coronary heart disease.

[ Key words ]  Coronary disease; Haemodynamics; Cardiopulmonary exercise testing
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F 1 WHEH LVEF, MIEHERILE (X£5)
Table 1 Comparison of LVEF and blood lipids index between the two groups

25 5% LVEF (%) hs—CRP ( g/L) TC ( mmol/L) TG (mmol/L)  HDL-C (mmol/L.) LDL-C ( mmol/L)
E| SN 40 64.3 £10.1 27+18 43+1.0 1.8+0.9 1.6+0.6 21+1.0
FERN 65 57.6+10.4 42+28 45+1.1 1.6 0.7 1.3+£04 2.8+1.1
A 3.263 3.344 0.957 1.199 2.799 3.353
P1H 0.001 0.005 0.340 0.233 0.003 0.001
T: LVEF= ZZ0E G540,  hs—CRP= B C W, TC= BN, TG= =®iHil, HDL-C= Mm% EEHE AN EE, LDL-C= L%
i 1 A
F2 WHREMBIIFSEE (fxs)
Table 2 Comparison of hemodynamic parameters between the two groups
a B osvon (50, S M ik eon) (i (R s, G

AETELIRAL 40 74.41 £20.47 544 +1.19 2.82+042 41.54+11.08 38.43+7.86 31.53+7.32 71.58 +25.49 1258.49 +420.85 2 348.45 + 950.82

SR 65 61.55+ 1821 4.27+1.01

230£0.52 42.10+12.96 40.85£8.77 35.63 £7.06 70.20 +24.78 1542.41 +450.89 2 680.42 + 921.12

14 3.257 5.174
P1H 0.001 <0.001

5.619
<0.001

0.235
0.935

1.472
0.157

2.825
0.005

0.269
0.785

3.266
0.002

1.659
0.079

TE: SV=Tlif i, CO= O, Cl= DIEFEEC, Vi= @R, Sl= BEAHEEL, TFRC= MR, ACI= N EHE%L, SVR=SMEIERL ),

SVRI= #1145 BH 7135 %%
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Table 3 Comparison of cardiopulmonary exercise testing index between the two groups

205 % VO,peak (ml+kg'*min)  VCO, (I/min)  HR (X /min) VO, peak/HR (ml/beat) AT (L/min) VT (L)
Esb Al 40 26.71 +7.10 1.75£0.70 135.60 + 26.22 12.65 +3.82 1.48+0.65  1.58+0.40
SEE LA 65 20.82 +6.21 1.36 + 0.62 131.54 +25.22 10.32 +3.65 120+0.54  1.32+0.44
tH 4.324 1.659 0.781 3.087 2.283 3.112
P <0.001 0.004 0.432 0.002 0.019 0.003
2051 RQ ETCO, (mm Hg) ETO, (mmHg) VE/VO, @AT VE/VCO, @AT VD/VT (Est) @Peak  VD/VT (Est) @REST
e 1.01+0.13 40.2+8.3 1046+11.2  28.70+5.01 28.50+6.10 0.18 +0.06 0.28 +0.07
SEE LI A 0.97 £0.12 38.5+5.2 1056102  3225+6.25 32.64+7.02 0.19 +0.05 0.29 +0.08
1 1.576 1.161 0.487 3.203 3.186 0.882 0.672
P1H 0.111 0.200 0.620 0.003 0.003 0.360 0.516

. VO, peak= IEEFEHE, VCO,= —EALBAEH, HR= .0, VO, peak/HR= W4k, AT= LA, VI=#S&, RQ=IFIKET, ETCO=
R AR  ETO,= ISR SN, VE/VO, @AT=J05 B N A4S i, VE/VCO, @AT= G5B I Y — AL 0E < 24 4, VD/VT( Est)
@Peak= W A T A4 BIAE AR / 8155, VD/VT (Est) @REST=fK SR f9 A4 BBEIARE S / #<ht; 1 mm Hg=0.133 kPa

R4 OB MRS 1 S0 OIS SRS bR B AT DG LS B
Table 4 Correlation analysis between hemodynamic parameters and cardiopulmonary exercise testing index in coronary artery disease group
e VO, peak VCo, HR VO, peak/HR AT VT RQ
" w Pm m PE W PR PR W PE W PR PE
SV 0.452 0.073 0.427 0.086 0.276 0210  0.674 <0.001  0.543 0.002 0.491 0.068 0.388 0.356
co 0.638  <0.001  0.620  0.001 0.355 0.321 0.497 0.092 0.510 0.075 0.498 0.098 0.401 0.136
Cl 0.586 0.002 0.456 0.119 0.321 0.360  0.490 0.073 0.512 0.068 0.488 0.110 0.431 0.188
VI -0.390 0282 -0410 0260 -0.404 0265 -0.380 0.294 -0392 0280 -0.312 0390 -0.324 0387
SI -0.324 0439 -0.355 0403 -0412 0210 -0.334 0420 -0340 0415 -0360 0.205 -0.320 0215
TFC -0.482  0.113 -0453 0.128 -0462 0.124 -0.388 0.241 -0.402 0213 -0455 0.126 -0.301  0.290
ACI 0.465 0.123 0.376 0.212 0.324 0.356 0.342 0.243 0.432 0.176 0.421 0.182 0.457 0.156
SVR  -0456 0.076 -0.231 0410 -0478 0.067 -0433 0.104 -0324 0.162 -0310 0.182 -0.285 0.290
SVRI  -0.405 0.086 -0.221 0.288 -0.436  0.075 -0403 0.095 -0.332 0.135 -0.386 0.124  -0.302  0.250
sk ETCO, ETO, VE/VO, @AT VE/VCO, @AT VD/VT (Est) @Peak VD/VT (Est) @REST
TV PR o P cfi P rf8 P A P s P
SV 0.468 0.096 -0.308 0.236 -0.256 0.306 -0.445 0.101 -0.326 0.255 -0.378 0.113
co 0.354 0.232 -0.357 0.225 -0.423 0.124 -0.446 0.102 -0.478 0.087 -0.395 0.201
CI 0.457 0.010 -0.488 0.089 -0.467 0.091 -0.306 0.224 -0.378 0.192 -0.385 0.188
VI -0.376 0.168 0.442 0.088 0.423 0.102 0.466 0.072 0.345 0.170 0.324 0.192
SI -0.428 0.076 0.488 0.082 0.501 0.062 0.379 0.156 0.389 0.125 0.390 0.123
TFC -0.486 0.088 0.475 0.097 0.423 0.102 0.356 0.195 0.386 0.168 0.385 0.170
ACI 0.467 0.092 -0.478 0.087 -0.455 0.103 -0.316 0.255 -0.368 0.188 -0.355 0.201
SVR -0.478 0.089 0.327 0.145 0.457 0.112 0.488 0.078 0.321 0.147 0.466 0.102
SVRI -0.445 0.092 0.368 0.168 0.392 0.122 0.401 0.108 0.447 0.089 0.497 0.067
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