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Abstract

Background and Purpose: Coronary heart disease is a group of diseases that seriously endanger
human health. The commonly used clinical diagnostic methods at present are platelet exercise, cor-
onary CT angiography (CTA), coronary angiography, etc. Among them, coronary angiography is the
diagnostic gold standard, but it has invasive and other shortcomings. Cardiopulmonary exercise
test (CPET), as a non-invasive, efficient, and safe test, has been increasingly valued in the diagnosis
of coronary artery disease. Our study aimed to clarify the relationship between CPET-related in-
dexes and the degree of coronary stenosis. Methods: A total of 252 patients who underwent cardio-
pulmonary exercise testing before coronary angiography (percutaneous coronary stenting if neces-
sary) at the Heart Centre of Qingdao Municipal Hospital from January 2021 to September 2022 were
retrospectively included. Patients were divided into low-scoring group (n = 218) and high-scoring
group (n = 33) according to coronary angiography results and Gensini score, the baseline data and
CPET-related indexes of patients in the two groups were recorded and compared. Results: Male, age,
BM]I, smoking history, hypertension, diabetes mellitus, white blood cell count, neutrophil count,
platelet count, BNP, triglyceride, total cholesterol, LDL, and D-dimer levels were higher in the high-
scoring group than in the low-scoring group, and HDL levels were lower than in the low-scoring
group, and the differences were statistically significant. The anaerobic threshold kilogram oxygen
uptake, maximal kilogram oxygen uptake, anaerobic threshold metabolic equivalents, peak meta-
bolic equivalents and peak oxygen pulse were lower in the high-scoring group than in the low-scor-
ing group, and the differences were statistically significant. Conclusions: CPET is of high value for
the diagnosis of coronary artery disease, and the related indexes can be used to assess the degree
of coronary artery stenosis in patients with coronary artery disease.
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e8P 20 Fik S A R e U5 41 DR 0 K S R T A 5] A 1 1 3 A 2 B 28, 5 B0 LR L A B A
T 51 AR AN , AR RO, O FR BRI COREE[1] . EARIE AR JE AR 13 N KT R T B i K,
BT 09 F R IR S AE T AT JE B AN R (2] BRI W A2 i O VR T B B4 1E, H T FH B W i
SERGE RS TEAREN K CTA MLEGE kG55, H i s s A2 e O i S AriE[3]. R HAER
WrAERAYE S 7 T R BORIAL S, BB AFER Q1556 . Tk CTAMEA—BURAIRIE, ARG, FERS
B BERIES S, (AR URIENK CTA K& G KA S DhReRrs: TR EZRN 1.1%, BEIESRIT
IR 0.06% [4], MM ATRENEF B IE IR FARTHHIE . BRIz Ah, 1E80- P AR AE I 30
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FE IR Gensini GG & H[9], BEJE % VF A #GE —DIF AR IF T2 N B ik pk = REEE PP, O
PG R AR L A B Tk 2 —[10] [11]. BRIk, AT 1P R e ok 72 R AT AL A 2, JF
BE— T CPET AHIGHR b 5 i ik Bk A2 RE E 2 [ 9% &

2. MR EE
21 BE

[ EGNN 2021 4E 1 H % 2022 4F 9 H 7ET5 5 17 37 12 B¢ 0 I 0 T ks 5 (6 2R AT PCI) R AT i3 B 0
il 2 () R 2k 252 1, MR Gensini VF 4> bRt Xt B 1) el IR 20 o 78 R AT VR4 [9]-[11] o FFARE VT
SR, B 2 A VRS < 45 BIEE Y NIRVEr 4 (n = 218), VS > 46 B, N
Sy AETE 4 (n = 33).

INBRELT R . AERCIAEAT O IE ARG T b, 5 B ki 2 (L ZER 4T PCRE 2 .
HERRFREAI R : a. RSB OIHENRIE M B b, RAITEKIGE R (L ERIT PCOE; ¢ A1 HIER
PECIER, ELFE O JIT RS (b 3 B e A, P B B R IBEIRIRE), O T BEANAR(EF /T 40%), e Rtk
SR, O PERE B AL IR, sk R (P EE)#E; o fAEME . MR RSN E S TR
(FaEBER T EHEME R 3 6%, WIEHSBE/NT 50 ml/min), FHME RN T 90 g/L)#E; e IEAESINIL
fhlG R F s | AR . BERE AT N RIS F RS RS,

2.2. ImRFTRILER

T BT ALEER B FERIT RGP RER 2021 4 1 H & 2022 4 9 A FF A bk BT A B8 10 R 2 fi
WIS S

CPET % kHitE: iy B e ks ATtk YE CPET brvELIife, FEEAMMEY FRAMR AT E
BT % )7 AT CPET, fEizzhid fEr s PP a B RER . AR RS L O3 IR RO SR . £15T
A MR A 26 [ O JIF W2 A BB ShkR kA dirtd CPET 45 SRHATAR L, JEx 3 m8asshit TS, Wi
T T EE B BT RGN TF SRR CPET MG, FEAH: R HESE
(L/min)~ Jo4UR A T B = (mI/min/kg) « 5K B T 88 4 B (mi/min/kg) « JEEBIARET 25 | (A AR &= .
ToSE B NP AT M 2 | WEAE PP IR AT 4 2 L WA AUk A (mil /beatt) -

ek ki B 48 R TORMICAE BT R 4 H M g0 P BRI N B A A8 FH B0 3 1L 3 FE AL (DS A) T8 ik
ZARNLE BRI (L AT PCI), [EBEAN NFF G ARk 1 8 2 et Bk s A0, ARG e 45 R 4% | Gensini
PP bR AERT B e RO A 7 AR B AT VR 4 o
2.3. Gt A*E

i SPSS 27.0 B AT T4, THRVERCRAHE + b ERATRIA, R TR Z RS HU R
FMSIAEAR t RIS AR IESH S THBRER R OTR IR AT LU L. R 2 Ju e Ve B E 2 i
TR RN, LLP<0.05 NZEFHLTHEE L.

3. &R
3.1. BERELRFFE

[N Rk 2 P G AN o< =1 V| NI 9 SN =1 WA S SN .97 S SN = 411 o N Rl A DR e
Mt BNPL Hith =5, S IERERE . (RS IR A UL D-— UK e TRIE 4, s s
EAAHRT R 4L, ZARASU R (W% 1, P<0.05).
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Table 1. Comparison of the general data of the two groups of patients
1 MEBE—MRERLR

KP4 (n = 218) B4 (n = 33)
P51 %) 144/74 2716
FUE (D) 60.42 + 8.46 61.74 +8.78"
BMI (kg/m?) 25.81+3.22 25.58 +2.88
MR H (R 115) 69/149 18/15™
A (175) 57/161 10/23
mIMLE (/) 145/73 24/9™
B PRI (TR 80/138 11/22*
ECIED) 39/179 5/28
40 T4 (10%L) 6.74+£1.32 7.38+1.29"
Hh MR A T4 (10°/L) 3.75+0.48 4.06 +0.67
IR T4 (10%7L) 260.74 + 27.74 271.33 +26.49"
BNP (pg/mL) 1653.49 + 201.27 1925.18 + 189.95™
JULEF (umol/L) 83.09 +14.11 84.69 + 15.78
JRIE 415.95 + 48.53 414.73 +£54.88
H i =5 (mmol/L) 1.61+0.32 1.85 +0.47"
SRR E B (mmol/L) 5.22+0.84 5.91+0.75"
72 B iR 85 (A (mmol/L) 1.05+0.17 0.89 +0.23"
%2 FE g & 4 (mmol/L) 3.02+0.63 3.67 +0.68™
D-— %1k 0.74+0.19 0.92 +0.17"

T THAGPE AL P <0.01; T H{KPE 4 EL P <0.001. P <0.05 FoR BA SR Lo

3.2. B CPET HHxIE#RELE:

Table 2. Comparison of cardiopulmonary related indexes of the two groups
7 2. MEBEHEELEXIEFREE

RIS 4(n = 218) FEPES 4 (n = 33)

R OR 3 Bl < & (L/min) 50.30 + 16.47 44.25 £ 15.15
T A T HA & (ml/min/kg) 10.74 £ 2.44 9.22+1.71"
BORIRA T3 & (ml/min/kg) 16.59 + 3.81 14.36 +3.20"
oA A 3.06 £ 0.69 2.64 +0.48"
AR AR 2 5 473 £1.09 4.11+0.92"

T S R IR B 4 0.95 £ 0.07 0.97 £0.07

WA AP IR A A 5 1.17+0.13 1.16 £0.13

VA Sk B (i /beat) 10.29 +1.98 9.7 241"

e BRI AL P <0.01; TSEITESAAMLLE P<0.001. P<0.05FXREHGITFER L.

r PR AR B A TR R BRI A TR E . TR B R W EAOS 2 E g
SRR TR A, ZRBAZRI R (L 2, P<0.05). LRI AR L. HATHEE 2T
LRAERDE AT, HERR T i BRI L by WX AL T e CPET 45 R AR A% K 3 X SR 25 A RE
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Ha T T TS O 2 AT 261 FE B[ 12]-[14]. BRATTTE B, O el B 2 a5, E1. 1
Tl WA BELER . BE R LA R  S A [15] . X S RRATEE A AL (0 B AR, BMIL TS
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115 700 58 O R B A 21610 140, 757K SP 6O 1 2 e = 6 DA AR K P 1 7 2 B I 2 1 15
B I B8 R B A D4 [17]-[19] o X S IRATER P4 B i ACE I T = 6. S L (% R R
1 DL AR KT (10 7 2 G 2 1 8 SRR ST IR S, A P B 0 B A R T 5 1 % 2 R P
EEAEF[15], H AN RO O T R P 3 [20] . BRATIXTIELR ORI AL B, (I T4
R TR IR HTE R P4 AL B R AR A

DIZERI N —FIER) . W E R IRT i, TR 2 RH[21] [22]. EMR 2R
LIFBEUR, SZAREEN AT FTIER), 2R ZEh R sh AR e i 0 S DS, @it
BEAE . BRRRHESNZIRERE . FFARY CPET £ 5 FIEIL R (S W7, 0%E . ik
(TIE VA 7T AR FARAR BTG 7T R T (I PR A8 [8] [23]» A T AR FE ARSI (V 04K ():
PRERIAMAZE AR, AR RN, . DU RUR FIBORRAS OB, DR T 1 A 1
A B EAR B IR, B IR S AR A A O & ThAE . IRURY . 2O ERESE
bR, JERRHUATE 1 4P i 1 T oo shint B gh o &, ol T OIhAEI A S BB RIT, WefiAk
W B RAR B T RS R R AT, TR (R B8 B B Eh ik T U B ARt
Ko WU - A OO RV I T 495 T A o A B D i i e 2 B 25 TR A
W53 BIE 2 U IO 5 OB IR FE A G . FoA16 FIE a0 DM E AR IR S, W (e bt 5
TE BB TR (PP ot 2 T B T o WRIESE AT S8 SR T— B[24] . BRubZ b, FoA B RILTE A
O FPEREUR . SO TR R . TESEURIR I1 2 LA S U (E AR 24 Fo 7 VP 8 e O 3 P R ety S S
S BEAERF FU LS 5 —BU[25] [26]. 249K, ABFFCAEAE—E MURIRYE: FoATHIB 50— 0 8 oo Lo [l ISR 5,
INFOIRRE R, RS ARG, XTAES SEURE, FETZ 0. KR ATHEHERT
SeHE— Y. TR IR T RS % CPET RIGHI B, X AT SECA TR .
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