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WmE#, Kie#, & L, BHF, ®eF
MAEEAL RS F— & EL L ESAH 808 AR

[BE] BRY it Mot 5259 (coronary artery disease, CAD) & B X & bikos T /= EAL B 6948 4 1,
RAHEY . AR REARES, i MR T ERAIRIER 69 &H 279 6], 5 AT 156 . CAD 4
123 5l 4% 4% Gensini 75 & 3t IR BB E P E IF LSAT I-4E o NEFF 3 AT AL, S ILEG, oo fiF 9 HT4E
MBI R, BB SFHEKRE, KM Logistic H 2547 CAD t9AaX BB %, 4558 CAD AR /&% (forced
vital capacity, FVC) B8] 24k F 3+ £8[2.72 (2.00, 3.40) L vs 3.13 (2.40, 3.80) L], CAD @ % 1 # B A= L&

(forced expiratory volume in one second, FEV,) B 2 4& T 2F B&48[2.05 (1.40,2.60) L/svs2.36 (1.70,2.90) L/s].
% A % Logistic ® 25 #7: FVC T4 5 CAD A4 %M, FVC T2 CAD Xm0k H % (OR=3.88, 95%CI:
1.270-11.876, P=0.017) , Spearman #8 X £ %#7: Gensini 145 & f /% (+=0.263, P<0.001) . 2 A 42 /& j% (r=0.233,
P<<0.001) | A& (r=0.265, P<0.001) . % &% (r=0.322, P<<0.001) . ik =& (triglyceride, TG) (r=0.308,
P<0.001) ZEARX; HHA (r=-0.164, P=0.006) . &% EME& a2EB2 (high-density lipoprotein cholesterol,
HDL-C) (1=-0.135, P=0.033) . FVC (r=-0.223, P<0.001) . FEV, (:=-0.313, P<<0.001) £ fita%¥ (P#<
0.05) ; @AM A, Hio/E, 2 ALK, REE ., KBEL. TG, HDL-C A& E, i XEo94 27 FVC 5
Gensini #4*£ 1A% (r=-0.301, P<<0.001) , m KA £iB A ¥ 5 Gensini 4 £ 4% (r=-0.164, P=0.013) .
L FVC TR AR SRR RN E, LH5ARDIRKE S ENAEE I EMX.
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Exploring the clinical value of pulmonary function assessment in coronary heart disease and the severity of

coronary artery lesions

Chenxi Yang, Hengmin Wu, Wen Huang, Xinyu Luo, Jinyu Zhang"
Department of Rehabilitation Medicine, The First Affiliated Hospital of Xinjiang Medical University, Urumgqi, Xinjiang

[ Abstract] Objective To explore the correlation between pulmonary function and patients with coronary artery
disease (CAD) as well as the severity of coronary artery lesions, aiming to identify new and simple risk markers. Methods
A total of 279 patients who underwent coronary angiography in our hospital were randomly selected and divided into a
control group (n=156) and a CAD group (n=123). The severity of coronary artery stenosis was assessed using the Gensini
score system. All enrolled subjects underwent routine blood tests, myocardial enzyme tests, blood lipid analysis, pulmonary
function tests, and echocardiography. Logistic regression analysis was used to analyze the related risk factors for CAD.
Results The forced vital capacity (FVC) in the CAD group was significantly lower than that in the control group [2.72
(2.00, 3.40) L vs 3.13 (2.40, 3.80) L], and the forced expiratory volume in one second (FEV;) in the CAD group was
significantly lower than that in the control group [2.05 (1.40, 2.60) L/s vs 2.36 (1.70, 2.90) L/s]. Multivariate logistic
regression analysis showed that decreased FVC was correlated with the presence of CAD and was a risk factor for CAD

(OR=3.88, 95% CI: 1.270-11.876, P=0.017). Spearman correlation analysis revealed that the Gensini score was positively

FAEE R BRI (1996-) 2, BUK, FEESEAFA, Wit, EBEN, B5T5mE: ColfEEREE
TEIRMEE: SkET (1984-) Lo, B, HTEEN, Wi, TIREEN, BFTCTT AN MO R N EERT AT .
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correlated with hypertension (r=0.263, P<0.001), type 2 diabetes (r=0.233, P<0.001), smoking history (r=0.265, P<0.001),
alcohol consumption history (r=0.322, P<0.001), and triglyceride (TG) levels (r=0.308, P<0.001). It was negatively
correlated with gender (r=-0.164, P=0.006), high-density lipoprotein cholesterol (HDL-C) levels (r=-0.135, P=0.033), FVC
(r=-0.223,P<0.001), and FEV| (r=-0.313, P<0.001) (all P<0.05). After adjusting for factors including gender, hypertension,
type 2 diabetes, smoking history, alcohol consumption history, TG, and HDL-C, partial correlation analysis showed that

FVC was negatively correlated with the Gensini score (r=-0.301, P<0.001), and maximum voluntary ventilation was also

negatively correlated with the Gensini score (r=-0.164, P=0.013). Conclusion Decreased FVC is not only an independent

risk factor for CAD but is also significantly correlated with the severity of coronary artery stenosis.

[ Keywords] Forced vital capacity; Coronary heart disease; Coronary artery stenosis; Gensini score

Pt R DAALUG T, B 2030 FRIREFFEILT 0
I 0 N ORI 21 2330 75, e (coronary
artery disease, CAD ) Uo7 = K IR R AL 14 5 0
SE AR B0 K O REAE Ak, 51 DR P I e 7 B PR 2 DR A 0 3
B, HAm S5 ZREML, CRAERERALT
A AR AR b O MR R S A 2022)
MEEL4, CAD B NEH AT 1139 T35, 2 IR =
FOAE T A TAE ) R, 5B AE TR R EE Y
40%LL L. CAD ffal = &%, f£4 L, CAD %
B R RO SR BRI O s
FE A R FUIEAE A WAL AT A, CAD
PR R BT AR T 4648 “ =&, HAE{Ed
FEHUHIERBEMRERT . URRSHE S 2. X “ oAk Gt WU Al
R ONEERFNAL,  BLCH M TS S 55 7 T A H
Bt D,

Ffi D REAE A B W I 22 G 38 S S D RE R A% O 4
b, SHURSEACRIE, 2ORE SN L LA A B2 D g S AR
REFVIMK, BUABE R D AE T FE AT g 50 1L
BRI T = A RIS, (Efi DR & F6hs, W
1 #H SIS %58 (forced expiratory volume in one
second, FEV ) F] J1ffilii% & (forced vital capacity, FVC).
—Fb# (forced expiratory volume in one second / forced
vital capacity, FEV/FVC) 5 CAD & i) B AR L8
FE, VLK H A5 e A et IR 20 Fikos A2 7™ B R B (g A2
H Gensini ¥F4r) MITINTESR, B BTAHCHE 74518
AR TEARGE—, B ZE0 RS E AR RGEVERAIE « AHIT
FE FEE R I PR A, 73BT il D) RE 48 AR 5 e AR 3h ko
AR P R [ AH G, U CAD UK 73 2 B TR AL
LA o

1 ARMREFE

1.1 #F At %

KRG BT, BEFLANIE 2023 4R 12 H-
2025 4F 6 ) A IE) EA] A 3R g DR A i 5 R R K

— i Je8 B e A e HL 28 B 2 SR AR B0 Tk B 3 kAT AR
BNk 52 A A o MR TR B0 Ko 5 A R Bk &
Fol Hor 9 CAD AR IR, CAD 2 Wiz it 7 1
A (WHOD 56 SR IfiL 14 O E I H2 s e, IR
ki A B B 2 /0 1 3 EE DL e R Bh ik B4R gk
H>50%, FH45E CAD IGIREI. AR SARAE OH
BRI B AR KA SR A B a5 2, JLgh N 123 4
CAD 4. WAL CAD Kk, AR E.
O JUE 75 A A R o L PR A A T R B0 Ik R A A
SEBA CAD (8 156 . AHEF R HEER bR iE: 1D
FE BRI ) BRI AN 56 355 2) T2 i R B ik i I Ak 76
57 ORI G 3) & IFA BBV . SR
PEOBER . EBNRKIEZE SO MR 4) &R
RIE EVEMIRE . B SRR . 2 A T Re A
Canf s i E e D) Fa G PR 5) ArEH
OHEMARE G EE. FEULEMAZ—FTL
B o

1.2 W6 & A IR

D AN TE B AR A HL L B0,
LU R BEEEE IS 2) MR
B, KE. AERE (body mass index, BMI) . &
Bl IR DA SO R s 3) falR i d. F2
ALFEWH L, s, BEAEA G CAD. Ak, 2 &Y
B PRI« B A O ML 09 90 52, A JCAH S S 5
BEAETF AR s FIR 215 LS5 B

1.3 K&, o4 LIEARE N

AT TN 1 BT A F0 X0 G AR AL I PR B A5 35 B
SRR RL R 55 — B DR Bt = A 3 O g AT Rl .
FENBEB MR PRE R OUUEG &EifDyRe. (fp .
I Thie FUEIEEBE (total cholesterol, TC)  HM=
g Ctriglyceride, TG) 15 % [EJIG 8 E I [ BE Chigh-
density lipoprotein cholesterol, HDL-C) K% & i 25
RE[E & (low-density lipoprotein cholesterol, LDL-C) #f
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KNG > BT HEFREE o WS TR, UREF 125, Of— IR, s IRAEIE BAE
14 B FHE Hd .
FEAR N KR ks A . A ot 1.7 %t
FNFENBTRT )32 O s ke A, 3R15 838 O Mk SKH SPSS22.0 Guih 3 AR Hd b A7 Ab B, L

G5, KA BoU T RENE L, PR REAR 150 Je =5 BE S B 1 Ag B AISE bR 22 QIEZS 7341 B A7 30 (w2 734 D
L5 . A CAD 3% 3547 i R BN ki 52 DL 52 7 242 1f T, THECBEREZE F LU o2 KSR AR OGRS BT R
B, RS IRE ke 3 E 5 LB RI>50%  Spearman AH3% 43 ¥7, fER: 2 871K H Logistic [A1)3
Elsper. RGNS RBE DAL FEE . TR RAE P<0.05 BN ER AR IR
B B MR, R N VRAE st ik A0, Xo

AN, 65| S8, S22, BREE. KA. L% 2 R
KEZEE R 2.1 AWEH AT A
1.5 ZKRFNBRZ E42Z Gensini 75 P EBE — B (R 1)« CAD AMNTHE

BB O R NBEAE LRSI Judkins V54738 A PIAESER . BMI. A 4111 % (white blood cell count,
PR RRZNIKIE S, Gensini ¥E4M PEAS bR B hkope 74 e WBC) . TC. LDL-C. PEF. PEF25-75%. MVV f&¥5
HEN: (D ARYE ARSI AR C s (LA AR ZRBTHITFEE L (P>0.05) ; mifES. 2 %
AR NRED = 1-25%- 26%-50%. 51%-75%- 76%-  FEERI L WOESL . POE LG TG /KF. gensini ¥

90%- 91%-99%F1 100%5> AR 734 1 53+ 2 43+ 4 45+ 3 RPRAE CAD d X R4H; CAD 41 HDL-C /K.
8 4r. 16 70 F1 32 J3. (2D MRIEPR AR AL TR FVC. FEV {EIKLT XA (P 3<0.05) .

[FRE: AAET XS5 BIFESGEB. R sSCr B X 2.5; 2.2 % B % Logistic B3 547

RIS B X 1.5 ATFESO By, [al e S B K A ek TEAEZ& AT Logistic [a1HH, ¥4 CAD 1E N AE & (0=

B, B B A 1. 2 WSO R S X &, =), R =51, 2=t . REEAS

1; HAX05. (3) Gensini F5r=7b IR B kR 75 72 M (0=7%, l=2) . &&HEA 2 BHERE (=15, 1=

PE X B i AR AT VP43 R #&) .\ TG\ HDL-C. FVC F[%. FEV, F[%. PEF %,
1.6 Mishfeth PEF25-75% F[%. MVV R B&AFE R B AR BN BT 572
I PR A U Th BEAS I AT I Th e A AT AT, HERRIE R EK, FVC %5 CAD fA{EH

B ) O i VR T MR T I D Re A 28, K Ao e KM, FVC T2 CAD KFIERINE (OR=3.88,
(D EER & BEBEE, DEFENESHOE 95%CI: 1.270-11.876, P=0.017) (£2) .

Mg, Je BB, #R 0BRSS 2.3 Gensini ¥4 5 & T £ 49 Spearman 48 X P& 547
(2) Pl KM : OB FH - PRFR =2 A, Gensini 1F47r 5 % 5 1) Spearman FHCPE73HT:

QR RER I PRI S Z S EAL, Z 5 AMEE . A Gensini P4 5 @EIME (1=0.263, P<0.001) . 2 %y
¥, SERIR ORI R R R AT g R I R AT B K b PRI (1=0.233, P<<0.001) WAl 52 (r=0.265, P<<0.001)+
PR, @AW E ML R BORS IE K s (r.=0.322, P<<0.001) . TG (r=0.308, P<<0.001)
WS Z S AT, PR B R R, RIS R, @ES: SIEMSE; 5PE9) (1=-0.164, P=0.006) . HDL-C (r=-
W=, R R EAEEE: @ L. BHEAR 0.135, P=0.033) . FVC (r=-0.223, P<<0.001) . FEV,

BT, AR, R R AR, o, (r=-0.313, P<<0.001) ZEfAHX (P<0.05) ; 54

TeR, IF B ESh R T, KRR AT R S8 i U IR R ; # . BMI. TC. LDL-C. PEF. PEF25-75%. MVV %
(3 1B IE M O P RRIPIR =2 T A, TeRREBI T (P 19>0.05) (%3) .

Q@R AT RERHIR S Z il S B AL, 2 J5 ARE T, R RE 2.4 fiAa R oWt

KM PSR AN, @58 AP 5 A Z s AL, [ AT IR 2 BURE R WROBE R K

FNEHIFIR, @IS —IREM IR, S REIE b5 s, TG HDL-C S, Wil St i s FVC 5

s Gensini ¥F7r 2 A% (r=-0.301, P<<0.001) , MVV 5

(4) & K H E#EAE (maximal voluntary  Gensini 17> 2 HAHK (1=-0.164, P=0.013) (£ 4. £
ventilation, MVV) M. (O E L 5 KR5S ) PR Hh R 5) .
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Lz AL (n=156) R (n=123) P

FE () 58.00 (51.75, 62.00) 60.00 (54.00, 63.50) 0.056
B, %) 97 (62.18%) 97 (78.86%) 0.004
BMI (kg/m*) 25.99 (23.15, 29.05) 26.45 (23.83, 28.98) 0.489
RS (i, %) 43 (27.56%) 67 (54.47%) <0.001
2 TOBEPR S (5, %) 13 (8.33%) 29 (23.58%) 0.001
MR (I, %) 29 (18.59%) 53 (43.09%) <0.001
s (Bl %) 10 (6.41%) 40 (32.52%) <0.001
WBC (10°L) 6.64 (5.59, 7.72) 7.06 (5.30, 8.29) 0.326
TC (mmol/L) 3.78 (3.16, 4.30) 378 (3.17, 4.54) 0.357
TG (mmol/L) 1.14 (0.82, 1.58) 1.53 (1.17, 220D <0.001
HDL-C (mmol/L) 0.89 (0.76, 1.06) 0.82 (0.69, 0.97) 0.031
LDL-C (mmol/L) 230 (1.79, 2.78) 236 (1.90, 2.93) 0.408
FVC (L) 3.13 (2.40, 3.80) 272 (2.00, 3.40) <0.001
FEV; (L/s) 236 (1.70, 2.90) 2.05 (1.40, 2.60) 0.001
PEF (L/s) 425 (3.30, 5.70) 4.07 (2.60, 5.50) 0.209
PEF25-75% (L/s) 1.80 (1.25, 2.42) 1.70 (1.09, 2.43) 0.230
MVV (L/min) 28.8 (0.0, 75.7) 11.0 (0.0, 80.9) 0.631
gensini P45 (43) 0.0 (0.0, 0.0) 92.0 (56.0, 120.0) <0.001

VE: BMI: REIES; WBC: AZIRIHEG TC: BHEREE; TG: Hih=8; HDL-C: =% E RS (I HEEE; LDL-C: {55 R g 8 e o e
FVC: HJiiivGfE; FEV,: 25 1 RIS AR; PEF: FRPSUEHEFE; PEF25-75%: HAMASHHIRE; MVV: RKEHFESE

#* 2 %[MHAZE Logistic BV Hr

fal R & OR 95%CI Pvalue
FVC T % 3.88 1.270-11.876 0.017
FEV, Tk 1.02 0.343-3.058 0.966
PEF % 0.34 0.058-1.096 0.224
PEF25-75% T [% 0.65 0.285-1.495 0312
MVV FB& 0.55 0.307-0.981 0.053

TE: FVC: HIZMiGE: FEVi: 55 1 BHAARPAR: PEF: MYIEHGRE: PEF25-75%: BCORMPAHHIE: MVV: RKAEESE
3  Gensini 155 & T 28 Spearman X247

Gensini 1F5

A . »
ER (B 0.094 0.120
A B, %) -0.164 0.006
BMI (kg/m*) 0.069 0.273
rfE (B, %) 0.263 <0.001
PR (B, %) 0.233 <0.001
W (B, %) 0.265 <0.001
s B, %) 0.322 <0.001
TC (mmol/L) 0.093 0.131
TG (mmol/L) 0.308 <0.001
HDL-C (mmol/L) -0.135 0.033
LDL-C (mmol/L) 0.094 0.126
FVC (L) -0.223 <0.001
FEV; (L) -0.313 <0.001
PEF (L/s) -0.098 0.105
PEF25%-75% (L/s) -0.103 0.087
MVV (L/min) -0.067 0.283

7 BMI: REIRSG TC: SHMEEE; TG: H=[5; HDL-C: m#EMEAMER; LDL-C: KFEREAMEERE; FVC: MG,
FEV,: 3 1 B /WS A PEF: MSIEERE: PEF25-75%: KM #RE: MVV: Rkl ElsE
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x4 REXMEST

FvVC
g
r P
Gensini PF5 -0.301 <0.001
5 IRHEXMED
MVV
g
r P
Gensini ¥4} -0.164 0.013

¥: FVC: MG E; MVV: RKET#ESE

3 g

AW L RAUES2, CAD 41 FVC. FEV, W &A% T
YR, FVC FRse CAD RAERIER A2, HiFgw
B5, XM ER FYC. MVV 57 IR 5 ik 28 ™
FFERE R ARG, R D) aeilk 2% , i IR BNk Gensini
PRk, ol kom AR FR T R, 50 BRI T 45 18—
FHUZB, PHLEZ T4, IhRe S O i 2 BFE 2
HLHEAEM: (1D LFRMARER: wRE. =2,
RGUMEIIE LSS, T [7] A 45 5 100/ PN R A e
RBIKA B ThRE: () A EHLE]: iiThEE N pFaT
RE- BB AR SAUMLAE  Fili 3 ik e T T s A8 A M
8, BEfNE N (RS KORAERELL  (3) 4
B JOE 58RI Tl Th REIRIR B 40 A 2
6. C RMEE . MIRIRFER F-o 55 R FEH F T, X

BB TRy ] i i e R K ok A B A BB AN R E VAT 32 5

(4) PR IhRERERT: 18 1 BRSO il 451 535 MU P
WAV SR ThRE, IEEIRBIBR A (5) H A
K i ThRe T B AT RE 5| A AN & TG I 5, S E0L
RGP, MEBSD, RO HE MR R (6) filizh
BE S A I S/ I LA 2 1 LR R 3
AR KRS, B InJE CAD JR &R, 1 bR 3
ki A2 51 & O UL i I A 7T @ I R Mo R, 1)
FEPRARM IR EE , T 3 (A (R A PR 4161,

AR E AT BEFR bR FVC R AN CAD
(1 DRSS T R 7, A B R B e O v f T Ut
bh, FThREFEFR FVC. MVV &1 H Tl CAD i
s i ™ EREE A TS . W T CAD B, A
M PEfB R, N E AL D Re VA, KAt ThRE VR I
CAD MEEHAR, JHRILEE TR, WM.
il BER  PLRIATT S, TR B TR R s e i 5
MALEA B IR SRS o

ARWFFCRIL FVC N {E ARG & CAD = A
K NBE( T 2 S % 6 b5, N CAD [ R AT 24 T8

O FEEE ARSI T B, 9RAD 1A 580 A SE I R 3R A
DAL o ABAT TEMAFAE— € RIRTE, St (BB
VERITS, AAEIE e o, ARSI T AT IR 22 hole . HITHE
PERABUBE T, 3 KAEA R I AT R HIBE T, WIw ol e
TRbRXT CAD A K T (I FAR e R iw] I FE AL
PERITST, PRV ROAE . LR IS R R AR /R AT, ik
PR I 3R A T e T TR AR B0 Mk ok R A AL P 7
FERE R ImPRSEE R, APRATDRERE AN CAD =ife
NER R ETH, diaftafal b RIETZRE X
KPPt 9 CAD (R SITBT AN AR Ab 6 T S B (1 A8,
.

Sk

Marijon Eloi, Narayanan Kumar, Smith Karen, et al. The
Lancet Commission toreduce the global burden of sudden
cardiac death:a call for multidisciplinary action[J]. Lancet,
2023, 402:883-936.

TSAO C, ADAY A, ALMARZOOQ Z, et al. Heart Disease
and Stroke Statistics-2023 Update:A Report From the

(2]

American Heart Association[J]. Circulation, 2023, 147(8):

€93-e621.
[3] ROTH G, MENSAH G, JOHNSON C, et al. Global Burden
of Cardiovascular Diseases and Risk Factors, 1990-
2019:Update From the GBD 2019 Study[J]. Journal of the
American College of Cardiology, 2020, 76(25):2982-3021.
TNk, TR, S, & (R EWO SRS i
T 2022) B RUEEE]. PE SRR FGE, 2023,26(32):
3975-3994.

(4]

MEHILLI J, PRESBITERO P J H. Coronary artery disease
and acute coronary syndrome in women[J]. Heart, 2020,
106(7):487-492.

[6]

McEwen SJ, et al. Predictive value of lung function

- 149 -



Wi, R, O BHT, KeT

PRI 2 B DFfli 76 768 /oI B et IR Bl ik A2 ™ SR BE o (4 i PR A4

[7]

(8]

[9]

[10]

(1]

[12]

measures for cardiovascular risk: a large prospective cohort
study. Thorax. 2023.

Vestbo J, et al. Lung function and the risk of incident
coronary artery disease and metabolic multimorbidity. Ann
Am Thorac Soc. 2022.

Gan WQ, et al. Lung function and incident coronary heart
disease: a population-based cohort study. Chest. 2021.
Hall IP, et al. Shared genetic architecture between lung
function and cardiovascular traits: a multi-ancestry study.
Thorax. 2025.

Rahman I, et al. Oxidative stress mediates the association
between reduced lung function and endothelial dysfunction
in coronary artery disease. Redox Biology. 2024.

Van der Meer IM, et al. Inflammatory pathways link lung
function to coronary artery disease. Eur Respir J. 2022.

Hu X, et al. A nomogram for predicting coronary artery
disease after acute ischemic stroke: integrating lung
function and inflammatory markers. Front Cardiovasc Med.

2024.

[13]

[14]

Wang L, et al. Machine learning-based prediction of
coronary artery disease using lung function and metabolic
parameters. Comput Methods Programs Biomed. 2023.
DOI: 10.1016/j.cmpb.2023.107345.

ESC Guidelines for the Management of Cardiovascular
Diseases in Patients with Chronic Obstructive Pulmonary
Disease. Eur Heart J. 2022.

Taylor RS, et al. Pulmonary rehabilitation for patients with
coronary artery disease and chronic obstructive pulmonary
disease. Circulation. 2024.

Ford ES, et al. Smoking cessation and the risk of coronary
heart disease: a 5-year follow-up study. JAMA Netw Open.
2021.

R B ©2026 1E# 5FFBERBUHTIRF 700 C(OAJRC)
Bl . AXFIHBAIRILE B LAl kKR

https://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS

- 150 -


https://creativecommons.org/licenses/by/4.0/

