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[ Abstract] Objective To investigate the changes of lipid storage index (LAP) and visceral adipose index (VAI) in ob-
structive sleep apnea-hypopnea syndrome (OSAHS) and their predictive value for coronary heart disease (CHD).Methods A
total of 671 patients suspected of having coronary heart disease who were hospitalized at the Department of Hypertension, Car-
diovascular Disease Center, the First Affiliated Hospital of Xinjiang Medical University between April 2020 and December 2023
were selected for this study. Based on whether there were complications of CHD, the patients were divided into two groups:
CHD group (n=318) and the non- CHD group (n=353). LAP and VAI were calculated in all OSAHS patients. Logistic regres-
sion analysis was conducted to identify the influencing factors for OSAHS in patients with coronary heart disease, and the re-
ceiver operating characteristic (ROC) curve was utilized to evaluate the clinical predictive value of LAP and VAI in this context.
Spearman correlation analysis was used to assess the correlation between various variables and the strength of the association
between coronary heart disease risk factors and Gensini score. The results were respectively reflected in the heatmap and
chord diagram.Results LAP and VAI of OSAHS patients in CHD group were higher than those in non-CHD group (#/P=12.
084/< 0.001, 11.198/ < 0.001).Logistic regression analysis showed that OSAHS with CHD was associated with male, age,
hypertension, diabetes, AHI, LAP and VAI[ OR(95% CI) =3.251 (1.813 —5.831), 3.027 (1.954 - 4.690), 2.151(1.297 - 3.
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567), 2.253(1.366 —3.715), 2.173(1.416 —3.333), 2.530(1.421 - 4.503), 3.343(2.286 — 8.250) ] ; The area under the curve
(AUC) of LAP, VAI, and the combination of LAP and VAI for predicting CHD in patients with OSAHS were 0.773, 0.786, 0.
788.The combined AUC of the two is greater than the AUC of LAP, and there is no statistical significance compared with the
AUC predicted by VAI alone (Z/P= —2.590/0.010, —0.701/0.483). Spearman analysis showed that LAP was positively corre-
lated with TG and VAI (r=0.97, 0.91), VAI was positively correlated with TG (r=0.93) and negatively correlated with HDL-
C (r= -0.53).Male, age, hypertension, diabetes, AHI, LAP and VAI were positively correlated with Gensini score in OSAHS
patients (r=0.149,0.253,0.126,0.204,0.196,0.325,0.336,P <0.001).Conclusion LAP and VAI are independent risk factors
for OSAHS complicated with coronary heart disease, and they also exacerbate the severity of coronary heart disease. The

combination of the two factors holds significant application value in the early diagnosis of OSAHS patients with

- 565 -

comorbid CHD.
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RH € 4 B HIR 07 % 387 452 41K 38 < 25 5 1iF (obstructive
sleep apnea hypopnea syndrome , OSAHS ) J& 3% [& % UL Y
HEE A P O s M s, AR Ay K8 3 T B IR o 28 T A
T IR B 45 R S, AT 25| A PR 4 0T 0 71 5 ok PR
MAE"  KEEBMEAN T K K IERE , 38 7T g X0 i
A B2 R Gk AR 7 , S35 R ) A AR T
WRBH AR PR, N IEAR D 41212 B IR
HRAMGLANE 5 2L DA 5~ 9 - 167 , 2 10 S 00 1L 58
IR SRR RIS 8 T A, G P A 1
PR FR B8 2 1 Moo 01 457 95 9 RIS, X6F 968 40 995 ( coronary
heart disease, CHD) f{ & 2E & SR EEAE Y . JRHE
BUFE%L (lipid accumulation product , LAP) F1 P4 Ik g i #8
U (visceral adiposity index , VAL) 1 A P IE A 5 7047
ANE PR EE BT B A S AR , X T Co 1L A8 1) DR
HATEEE X N, LAP I VAT A5 B2 1k T
OSAHS #1 CHD g U 1) 2 #h ik . 2 Ttk A
FEI0HT OSAHS 53 CHD i3 LAP VAT 224k, o 540
WIAIEE X T ORISR AR YE BT,

1 #ABEFE

L1 I PRBERE WlEHEBE IR 2020 4F 4 H—2023 4F
12 J1HE BE R R 2 55— B B e O I 89 v
FERHICIAR I OSAHS [ 671 B A5 0 4, Horh 5
564 {4, 22 107 ] 4F1% (49.87 £9.89) %, BH LT
bR B kit 52 SO AR Sk CTA BHEf 2, IF et 2 5
BRI P I, ARG 759 & CHD K OSAHS 55 73
oA CHD 41 318 BilFIE CHD 41 353 f, 2 484 k)
REARR(BMI) BEF(WC) R S PRI AL 24 /NF i
4 (24 h SBP) .24 /NEF&EF 5K F (24 h DBP) | & JH [i]
Pt (TC) A% N5 25 F1 IH [E B (LDL-C) | S5 AR il 48040
FNJE (lowest arterial oxygen saturation, LSa0, ) . *F-3J Ifil
A MIFNE (mean arterial oxygen saturation, MSaO, ) HL#
ERTGIFEL(P>0.05), CHD 4E#H B

Obstructive sleep apnea hypopnea syndrome; Coronary heart disease; Lipid accumulation index; Visceral

5] AT | e I g s b g8 W PR SR LR ] — B
(TG) | /% B I 4 1 IH [# B (HDL-C ) | 25} 1fi A
(FPG) - Mg 3 {5 {15 1 " 45 %% ( apnea hypopnea index,
AHI) KT/ FAE CHD 4 (P <0.05), W3 1, A
YT H TR B B R 2250 — B B Be (e 3 A 23
HEHE(20200318-109) , f 3 5k Z & A R 5 0F &5 0
TR,

# 1 JE CHD 45 CHD 4 OSAHS HiF I K 7R L3
Tab. 1

Comparison of clinical characteristics between non-CHD

and CHD groups in OSAHS patients

: C 4] N 4

won PO mE ww
BIHI(%)] 285(80.74)  279(87.74) 6.115 0.013
FW () 47.48 £9.58  52.52+9.56  6.817 <0.001
BMI(% +s,kg/m?) 27.94+3.88 27.85+3.56  0.301 0.764
WC(x+s,cm) 98.15£5.34  97.48 +3.68 1.899 0.058
FEIMES[F(%)] 266(75.35) 275(86.48)  13.252<0.001
BERIR S [B(%)]  52(14.73) 108(34.96)  34.073 <0.001
W H L [ B (% ) ] 254(71.95)  241(75.79) 1.269 0.260
P (% ) ] 180(50.99)  169(53.14) 0.311 0.577

24h SBP(x%s,mmHg) 132.29 +14.67 131.93£15.29 0.313  0.755
2%h DBP(vs,mmig) 84.97 +11.26 85.539.79  0.649  0.489
IR (v 5)

TC( mmol/L) 4.45+0.99  4.40x1.21 0.579 0.563
TG ( mmol/L) 1.90 +0.85 3.73 +2.38 13.033 <0.001
HDL-C(mmol/L)  0.99 +0.27 1.08+£0.26  4.372 <0.001
LDL-C(mmol/L)  2.68 +£0.70  2.70+0.85 0.287 0.774
FPG ( mmol/L) 5.52+1.64  6.11+2.08 4.032 <0.001
AR MEAEAR (v £5)
AHI(¥K/h) 21.51 £10.62 28.57 £15.30 6.650 <0.001
LSa0, (%) 79.36 +7.51  78.64+9.80 1.069 0.285
MSa0, (% ) 92.12+2.71  92.06+2.01 0.326 0.744

1.2 JREIEEERRAE (1) IARRUE. QA 20 ~ 85
% ;QOSAHS £54 2017 4= 32 [ BB 5 2 2 25 i B
FENE IR IR W I 7 45532 W I TR S R AR 1 ) 7 12 Wb o
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1.3.1 LAP VAI & .LAP( B M) = [ (WC -65) x
TG],LAP( %) = [ (WC =58) x TG ] ; VAI( FH M) =
[WC/[39. 68 + (1.88 x BMI) ]} x (TG/1.03) x
(1.31/HDL-C) ,VAI( L) = | WC/[36.58 + (1.89 x
BMI) ]} x (TG/0.81) x (1.52/HDL-C) ",

1.3.2  ZFHEARPFIZ I . R H Compumedics 2 &
FE I P 2 AV 00 14 5 X6 R 3 R AT 7 h BRI, S5 R
K Remlogic # A% it S £ 19 AHI, LSa0, , MSa0,

FHEAT AT
1.3.3 GRBBRE AR R A (1) SR 3 Bk iE R

(CAG) : RHZEE GE Innova 2100 BT 5 145 1
SCHUAN Seldinger 28Il H A, 208 B0 bk ol JB 3l ko 4 5
ODIERE AL ARSI O, 3 A, R
PRt Judkins IRATIERRMEZE A7 etk B ik il A s 5 | it
T2 Z AR, (2) @Rk CT i 8 g
(CCTA) ;2R JH Siemens 23 F] XU CT 15 % K B &%,
SR BOEEM, 33 XN AR T 1 em ZEMIE L
NG TR K ST, PR 5 A 5 R FH B AR R S R,
T LB LR 120 kV  HLE 380 ~410 mA, KR 4EF]
BGRB8 , A etk sl ik
S YEEMG I A AL, B 2 (A0 T E R R
B o A TS

1.3.4  Gensini W11 B4 IR 30 o8k 25 72 1 0
AL o x AR BE T, B A A R AR Uy 2
Al (1) FRARE TEEAR Bl ke 2 2 B R 43 . JE R 0 43, Bk
7 <25% 143 ,26% ~50% P78 2 43 ,51% ~T75% Bh7E
445,76% ~90% BE7E 8 43,91% ~99% B 16 47,
100% P78 32 435 (2) AR B ks B F0 07 R AL A2 T T
SRS x5 ZERT R S B x 2.5 B x 1.5 Gt x 1,5
— XA xS N Y x 0.5, ZE e S B x 2.5,
B x 1.5 ZEBE x 1, 5 M3 x0. 5, 47 iR ikl
EBRE R x 1,

1.4 Seits#07vk  fdiFH SPSS 29. 0 4k f4F %t Bods k47
GEiF2ar T, THBCRORE LI AR BT LE (% ) o, 41
6] FL 3R F xR s 25 A IE A A TR R & +5
FR,2 A USRS REAR ¢ K5 Z2 3R Logistic
[E1H 534 OSAHS B A JF CHD Bsgm R & ; 2%

TAEFHIE (ROC) HIZEPEHT LAP VAI XF OSAHS 4G
It CHD H UM 418 ; R F Spearman AH 43 M1 1Ak 4%
Ap i [8] AR S A CHD fG S H 7 Fll Gensini PE43 1 %
ECHREE . P <0.05 HERAGZITEE XL,

2 # B

2.1 24 LAP VAI % CHD 41#% LAP VAI KT
Ak CHD A, ZEF A S L (P <0.01) , L3k 2,

%2 E CHD 415 CHD 4 OSAHS {3 LAP VAI L (x#s)
Tab.2 Comparison of LAP and VAI between non-CHD and CHD
groups in OSAHS patients

a5 ik LAP VAI

4k CHD 41 353 65.98 +32.57 2.75 £1.51
CHD 41 318 124.55 £80.72 5.92 +4.85
18 12.084 11.198
P1A <0.001 <0.001

2.2 ZHE Logistic [MIH453#HT OSAHS &3 CHD 3%
M #E LI OSAHS B # & & & JF CHD o AR &
(JE=1,%=0), U LR R P 2EREHITERE LN
TEbVER AR AT Z R Logistic [IHAMHT, 25 H
BRI ARSI i R e PR S AHI & LAP
15 VAL = /& OSAHS 35 &I CHD Ryl ST fa s [ 3
(P<0.01), %3,

3 OSAHS BEEIF CHD HIZHE Logistic BI04

Tab.3 Multivariate Logistic regression analysis of CHD comorbid-
ity in OSAHS patients

FIAR R BfH SEfd Waldfd Pfd ORfH 95% CI
PERic 1.179 0.298 15.648 <0.001 3.251 1.813 ~5.831
(RPN 1.108 0.223 24.578 <0.001 3.027 1.954 ~4.690
FILES  0.766  0.258  8.805 0.003 2.151 1.297 ~3.567
MEPREL 0.812 0.255 10.131  0.001 2.253 1.366 ~3.715
TG 0.225 0.301 0.557 0.455 1.252 0.694 ~2.259
HDL-C & -0.400 0.222  3.253 0.071 0.670 0.434 ~1.035
FPG & 0.218 0.298 0.535 0.465 1.243 0.694 ~2.227
AHI & 0.776  0.218 12.625 <0.001 2.173 1.416 ~3.333
LAP & 0.928 0.294 9.949 <0.001 2.530 1.421 ~4.503
VAI & 1.469 0.327 20.121 0.002 3.343 2.286 ~8.250

2.3 LAP VAI X} OSAHS 3 &I CHD B9 B0 {8

221l LAP, VAL Bl 5HCA F0 OSAHS 3% & JF
CHD 9y ROC ik, IFitA & T (AUC) , 45 R 12
/N :LAP VAL J — 3 BCA T OSAHS 4 & J3F CHD
) AUC 305914 0.773 0. 786 .0. 788 , —# EX-A 1) AUC
KT LAP ) AUC, 5 VAT BT () AUC M 225
TG4 X (Z/P =2.590/0.010.0.701/0.483) , i
*4 K1,
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&4 LAP VAL X} OSAHS &I CHD [ F e
Tab.4 Predictive value of LAP and VAI for CHD comorbidity in
OSAHS patients

&5 OSAHS Hi# CHD G5 [N E Y Gensini PF43AYAH 1

Tab.5 Correlation between CHD risk factors and Gensini score in

OSAHS patients

BB ORMERNL AUC SSwCI GBI AERIE o et Censini HF7
H r i P1E
LAP 81.83  0.773 0.737~0.809 0.682 0.762 0.444 P 51 0.149 <0.001
VAI 3.35  0.786 0.751~0.822 0.717 0.748 0.465 AR 0.253 <0.001
ZHBE 0.788 0.753~0.824 0.695 0.771 0.466 e I 0.126 <0.001
PR s 0.204 <0.001
AHI 0.196 <0.001
LAP 0.325 <0.001
VAI 0.336 <0.001

Bl 1 LAP VAIfitill OSAHS ###JF CHD iy ROC ik
Fig.1 ROC curves of LAP and VAI for predicting CHD comorbid-
ity in OSAHS patients

2.4 OSAHS 8.5 #5722 & [0] (9 HH G S CHD fE R Al
FH1 Gensini PF43 BIAHICHE AT IR EV RN 5% 1K1 45 51 35
7R, B AR R I PR L AHL LAP VAL &5
Gensini T2 IFEAMHK (P <0.01) , 325 K2 K3,

B2 OSHAS &7t 2 [0 A G PR

Fig.2 Heatmap of correlations among variables in OSAHS patients

B3 OSAHS H# CHD G N £ 5 Gensini 45 B A
5% &

Fig. 3 Chord diagram of correlations between CHD risk factors
and Gensini score
303 i

OSAHS J&— 7 ELAT V- £E ST () e AR IO 5 9

HA RN 22% , BT R N 17% 0" B
LW, CHD B3 h OSAHS )k 1k ik 38% ~
65% ", Hodh 25 50% ) CHD & % A v & ¥
OSAHS'™', OSAHS 3 018 5 ] B Bl S i e 4 B
SMERNE R P R D e 405 55 22 o B Bk
A 3k e AR 256 L AR PR G 0 1 7 A AN R R
NI E— A T OSAHS AYFEEE , 1N 3h bk sk A ad Tk
O IAS 9 (ASCVD) Fl CHD 14 % A2 U 14T 4 34
ML TH v PR RE B S DR, B AT RIFST B IE 52 A8
YA S O AP ARG, A7 2EEE WC BMI
KM ARFEAR A FE Rl EHE T LAP A1 VAT 2 458 Bk
BHRE, HO AR AR 2 0E | A A 45 = i
I A AR A UL A o R A B, RESE N
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PRG0S L FF AARWEFE R LAP VAT 5
OSAHS £ 7 CHD MyAHIC I R T R ARG, LU X
OSAHS 1) CHD KU #F 47 B 47 1) 43 J2 45 3, LAk
AT, T AR ™ 000 148 S5 1 R RS2

AR SE LR B, 2 A AR ) AR | I
i DRSS S TG \HDL-C .FPG AHI LAP VAI M4
ZRAGHFE (P <0.05), CHD 409545,
e I 9 S B 18] B B s 52 b 8] TG, HDL-C | FPG |
AHI LAP  VAI & T3F CHD 41, H: CHD 4 OSAHS
B HDL-C /KF-FF i AT RS B T I A 7T 28 259 B
B, HE—HATLHEK Logistic MIIHHTgs R xR B
PE AR R IR S PR 52 S AHIL LAP | VAI 5
FEOSAHS & JF CHD WSz el R &R, &0 &8
OSAHS B35 F5 Pk AE W | I Fe s 8 R s 52 | AHI
LAP VAI 5 Gensini PF43 2 IEAHOC, #F— 2L 300, Eik
$5F5 5 OSAHS 3% CHD A4 ™ 5 2 5 B oA AH 6 1k,
OSAHS 5 CHD Wi # fE#E 2 - 2L fa s H &= |, 46 5
{16 1 NI =011 93 S A 9779 7 G S =< (4 |
Z A [a] i 5 OSAHS H1 CHD &5 19 KUK . 7EREHR.C>
AR A v, X 4 422 (R E BT 8. 7 4F IR K,
AHI=30 X/h [ 40 ~70 % FPE £ &4 CHD B9
GG T 68% ', X 5 A 5¥ 45 8 — B, B
OSAHSH: 75 CHD KUK 242 1 BE OSAHS 1Y 2. 173 i,
OSAHS fETERL ] H 23 tH 30 R A8 I 28 1 i
FLZS B R e ack B2 3 0, 33K P 282 1) 52 S b 28 T IR
A AR M EF IR AE 1 T BRI R e 3, 5 8500E 5
BH 7 b TR R385, 2000 28 5 G, O+ o
A%, stk 2 R AL i sk 2D, DTG 75 &0 LR M, 48 8/ CHD
(S 3G etk 2l ks £k | BESRi ANFR e M DL B
HLy S itk , S 800 A S RBE T RN AE

JIEJHEFT OSAHS S [RIVE FI 23 hnal.co e 4 7 48 1
HEI CHD A9 XU, ASBFFT 45 5 B/, LAP T OSAHS
471 CHD A4 Kl M 81. 83, AUC H0. 773 , HU%
FE0.682, 7 F i 0. 762; VAI Tilll OSAHS 4 3 CHD
(AWl 3.35, AUC 2l 0. 786, SRR 0. 717,
FESERE 0. 748, AT RS M IG PR FH (B, $27R LAP,
VAL YE25 OSAHS A#FRIB iR CHD F1AE 25 g 19 7
FETIN BE

LAP J& 5 F A AR & 2= 48 hn AR 48 Ar 11545
BRSNS R N JIE R D 38 B B0 484, O HL
LAP e R0 il 38 XRS5 A7 A A 34 — TR
PEBABBIF ST S48 A 95 981 1] 5232k &, v 43z Bt 5 1 (1)
15.95 4, 45 R WoR & LAP /K FETHE, CVD By &
o KU 1 m L) Sk [ NHANES #5048 2 3 932 4 by
T 58 7%, LAP 7K SF Th i nl 388 m OSA fry KU

Bikov 252! %} 667 1] OSA ## F1 139 i OSA Xf Hd
BB T, 4590 % 3 LAP 5 0SA K HAFAER
AHENE Feoi , LAP 7E Il R S B a] FHTPEH OSA [
R0 IS XSS, AL 2 — 25 7E R RIS I 5 A 9 o 1
BAEWHE, Y S5ARM L R4, OSAHS B
T g P SRR B PR I S O 2 248G B A3 B K AR
SRR T FIR I PR, 5 M (R 9 98 38 KT -,
AR AEUIAUAE , (2 FE SN ik RERE Lk O T A, DA T 1E— A 44
i ASCVD (14 JXUKG:

VAT J2 30 55 A o A A0 ) 7 5 M AE I A 1
Tabw, B AEVEAL P9 AERE B 60 6 B K LT fg ), VAL 8
A TS BML WC DL AT FR TG \HDL-C %5 5 5
S8, VAL AME ] DLRIEEEAL N ERR 195 ) B it B g 1
RHCHUIE O, 07 LR AT AT o 0 85 95 0 B AR i 1 9
9 4] PRI, 35— T 830 8 A 1 A o i AR ARGl S Y
NHE, DK E AR A 1E 5 i AR 24159 8] T 58 HIE
R T IN B — TOURE T A S AT T R B BH 2
W I IO P B 52 22 R R S BB 1, SR AT 9 733 4] 35 ~
74 B WZIAE  BEE A R AR VAL 55 BH 2 Ve ek HiR 0
W 055 11 UG S22 TEAH DG, I FL R SR AN SZ 4R |
PEBI MRS 5 s AL ZoRAS AR > 5 A —T07E
TR W VLT R ) R BE M A 584 B T 21 750 i 52
A, AT T RIE 9 FIBEDT, 1Z W55 I K & B VAL
X I 5 AN IR 7 AN FE T 19 e A SR HLAG T 8,
XA] BES AU AREAAR T AR B AR 1 5004 A L
225045 52 OSAHS FB 3 7 B AR U 1] 11 3R 4 10 1
HE S EA A MALE PR AR R, dE 5| R 42
B, VR R X ot SRR S A 3 I R AL 2 1
PGS 2 AT, PRt JBR 5 R APTZ T30 OSAHS 8%
O LB & A R T i) B ML, X — ML 51545
ONNIKES RSSO

AWF5EIE FH ROC M3 A it 1 AR Wb i
) LAP VAL 7£ OSAHS &7 CHD 3 vh iyl JE 1 JH
Wi, 455 Bon, LAP VAL M — & B4 il OSAHS
B A CHD 19 AUC 435124 0. 773 ,0. 786 .0. 788 , —.
FHIEEAR) AUC KT LAP B9 AUC, 5 VAT 5l Fi /Y
AUC HWEZERTGIFFE X, XIS AR R
H TG SO 20 T B ATAE A A X
Iz S8 R D AN IS, A B T R IR A8 BR
AT, DI, LAP VAT A 25 NP4l OSAHS £
H CHD JAUBS: () ST PR 7, Al IR s A B Al — o 512
Mz TR,

AW FEARAFAE— R BR M, B2, BT R R
T, Joik i g fa ke & 5 OSAHS Al CHD iz
AR OC R o R A58 B — O SR, A
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AR A R —FKERE, X AT BERR®] 7 HZ Rz
NBREFRINIHT 50 =, WF 5T P 8 IR AR 0P AR 0 25 4K
PR T A 1 A A, X n] RE o S B ST 4G
Rl o Ba, 5 AT WETENT R —FE Tk 58 kR
FEAEAR B FIR I TR IR . RRAIBFFE A BE
ity L AT AT IR A R AR s WE e AR
TEPERIERGTE, T LIASEEFENS LAP VAL 55 OSAHS &
Jf CHD BYAHIGIC R T IR AT, LI OSAHS i
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