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Correlation between the apoB/apoA1 ratio and the severity of coronary artery

lesions and prognosis in patients with coronary heart disease
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[ Abstract]Objective . To investigate the relationship between the apoB/apoAl ratio and the severity of coronary artery lesions and
prognosis in patients with coronary heart disease (CHD). Methods : A retrospective study was conducted in 512 hospitalized patients
who were suspected CHD from 2014 to 2016. According to coronary angiography,all patients were divided into CHD group (n=381)
and control group(n=131). Gensini score(GS) was used to assess the severity of coronary artery lesions. The clinical features of the
two groups were compared. The features of lipid indices in CHD group and its correlation with GS were analyzed. The incidence of
the major adverse cardiovascular events(MACE) followed up for one year was also analyzed. Results: DThe level of apoB/apoAl 0.65
(0.53 to 0.83) in CHD group was significantly increased than the level of apoB/apoA1 0.53(0.41 to 0.67) in control group(P=0.000).
@0nly the apoB/ApoA1 ratio in lipid indices remained significantly associated with CHD according to binary logistic regression anal—
ysis after multivariable adjustment(OR=46.810,P=0.000). 3Area under the ROC curves of the apoB/apoAl ratio for predicting CHD
was 0.698(P=0.000) , which was the highest among other lipid indices. @The level of apoB/ApoAl was continually rising with GS
increased (P=0.000). The apoB/apoAl ratio showed the strongest correlation with GS among other lipid indices. 3 The patients of
CHD group with a higher level of apoB/apoA1(>0.65) had a higher incidence of MACE in 1 year(P=0.008). Conclusion ; The apoB/
apoAl ratio is an independent risk factor for predicting CHD,and it also has a close relationship with the severity of coronary artery
lesions and prognosis for CHD.
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(4n apoB/apoA1 .non-HDL-c/HDL~c) HFX§ ASCVD
ARG A1, T AR X r [ DURE AR 8 F 52 4 30
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N XtHRAL (n=131) TEOA (n=381) g gttt PE
AR M (Pys, Ps ) | 64(60,71) 66(60,74) -1.259" 0.208
Bk (n,%) 73(55.7) 263(69.0) 7.070 0.008
WA (R, % ) 55(42.0) 199(52.2) 4.094" 0.043
I (n, % ) 77(58.8) 251(65.9) 1.838" 0.175
BRI L (n,% ) 28(21.4) 123(32.3) 5.067" 0.024
IR (kg/m?, v £5) 24.12 +2.82 2431 +2.94 -0.647° 0.518
23 WG B mmol/L, M ( Py, Prs) | 5.6(5.1,6.0) 5.7(5.0,6.8) 1.840 0.002
Wi K (mmHg,x £ s ) 134.38 +21.17 138.64 + 20.84 -2.010° 0.045
#F5K R [mmHg, M ( Pss, Pys) | 75(68,83) 76 (69,86 ) -1.265° 0.206
I AT mol/L, M ( Pas, Pss ) 67(59,82) 70(59,84) -0.634" 0.526
BN B UL, M ( Pss, Prs) | 18(13,26) 21(14,34) -2.629" 0.009
A B RH U/L, M ( Pas, Ps ) | 19(16,25) 20(17,29) -1.719° 0.086
HEE H[g/L, M ( Py, Pys) ] 41(39,43) 40(38,43) -1.589" 0.112
D —RIK[ug/dL, M ( Ps,Pys) ] 0.22(0.15,0.40) 0.37(0.18,0.75) -5.069" 0.000
LR F /L, M ( Py, Prs) ] 2.62(2.26,3.03) 2.83(2.40,3.43) —3.241° 0.001
TC[mmol/L, M ( Py, Pss) | 4.08(3.37,4.61) 4.24(3.51,4.93) -2.192" 0.028
HDL~c[mmol/L, M ( Pas, Pss) | 1.21(0.96,1.49) 1.11(0.93,1.33) -2.459" 0.014
LDL—c[mmol/L, M ( Pss, Py )| 2.49(1.90,3.02) 2.65(2.03,3.27) -2.171° 0.030
Non-HDL-c[mmol/L,M ( Py, Pss) | 2.75(2.12,3.38) 3.03(2.42,3.79) -3.039° 0.002
apoAl (g/L,x+s) 1.35+0.28 1.29+0.26 2.071° 0.039
ApoB[g/L, M ( Py, Pss) | 0.69(0.52,0.87) 0.83(0.68,1.04) -6.098" 0.000
Lp (a)[mg/L,M( Py, Pss) ] 117(49,301) 168 (65,384 ) -2.671° 0.008
TG[mmol/L, M ( Py, Pss) | 1.17(0.93,1.72) 1.40(1.00,1.97 ) -3.034 0.002
apoB/apoA1[M ( Py, Prs) | 0.53(0.41,0.67) 0.65(0.53,0.83) -6.825° 0.000
NonHDL—-¢/HDL—c[M ( Py, Pss) ] 2.34(1.67,3.00) 2.67(2.08,3.49) -3.772 0.000
GS[43 M ( Py, Pss) | 3.00(2.50,4.50 ) 24.00( 11.00,59.50 ) —17.090° 0.000

e ra, AESBUGITE Z (b P (et {H

Fh (3 P<0.05) S50 5 o ek O 4 0 25 I IR 48 TR F2 A5 2 logistic [BIF5#T

LA LTRSS D- BRI TR IRAL (2 P<0.05), - Py

LIS HH =S (wiglyceride TG) TC LDL—c nonHDL—c, =t B gy W P OR - 05%C

apoB . Lp(a) .apoB/apoAl Non-HDL—-c/HDL-c /K-35 & T %} 25 I A 0.187 0.077 5.862 0.015 1.205 1.036~1.401

BEZH 1M HDL—c .apoA 1 /KA T BR4H (2 P<0.05) D-D 0.898 0274 10.748 0.001 2.456 1.435~4.201

2.2 TSI =5k logistic =3 5

DL A R et O g PR 8 o (G O 2 =1, X BREH=0)
JEE L 2 5 0T L A8 I RARFALE TP oA e T 22 S5 4R B A
R E AR (LA A s PR B W | s I R
BREER ., TYEE AR D- B KR 1 T g
bRy, Horboe SCH =1 Zot=0, WH=1 ABAR=0, 5§ R PE=1
TeHEIRIG =0, Hoax A A2 0% A i BRI, RN =02k
K2 logistic MIABIRI AT 0 M. 450 R 7EB A 1] il
RETEPE S W sk PR sl Wi . A TN R AR IR R | B
JE e 2 Ir7R{Z apoB/apoAl 25 I LA  D-— ARG ARARL
FH apoB/apoAl 25 I IMUAR \ D- R JE: S Az 5000 1A ST
[ 8 2%, Ho b apoB/apoAl B OR {H % K, 9 46.810 (P=
0.000),

apoB/apoAl  3.846 0.648 35255 0.000 46.810 13.151~166.613
W -2.813 0.584 23232 0.000 0.060 -

23 B fRARAFS W RS A A ROC M2k

DU Ry el 0o 5 45 LI FE AR E AT ROC #2504, A
1143 SIPFA FHAT 2 E I RN (B 1,36 3) . 545l
g +8FRAH b apoB/apoAl [ HI£E T I FH (area under the ROC
curves, AUC) it K4 0.698 (P=0.000) , HoAH i 5 A 11fs 1R 43 5t
SR 073, BAT B S 0,901, {8 R B IR A, 0.394,
FLYR apoB (4 AUC K 0.678 (P=0.000) , FoAH I f A i R 43 A
RN 075 o/L, RS 0.661, 5757 % 0595, FHX Non-HDL~c/
HDL—c 4 AUC 24 0.608 (P=0.000) , HAH I fe A3 I R 43 7 o5,
k273, HRBUEFIAL, M 0.486, 75515 K 0.695,
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HMBEIER
TC
LDL-C

—non-HDL

Lp(a)

— non-HDL/HDL
— apoB/apoAl

RE

024 /
0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
-5
1 ZIMBEHEFRE ROC HhZ:E
#* 3 FIMARIEFRTNE OB ROC Mo 4T

A MLARTE bR AUC P{E 95%CI
TC 0.566 0.026 0.51~0.62
LDL-c 0.563 0.031 0.51~0.62
non—-HDL-c¢ 0.588 0.003 0.53~0.64
ILp(a) 0.577 0.008 0.52~0.63
TG 0.587 0.003 0.53~0.64
non—-HDL—-¢/HDL—c¢ 0.608 0.000 0.55~0.66
apoB 0.678 0.000 0.63~0.74
apoB/apoAl 0.698 0.000 0.65~0.75

KEZE r 5, W 5 B8 HDL—c .apoAl 5 GS MR Af ¢,
TC . LDL-c ,nonHDL-c ,apoB apoB/apoA1 Non-HDL-c/HDL-
¢ 5 GS WRIEAIE (1 P<0.05) , Horh e MUARFE AR apoB/
apoAl 5 GS HICHER R , ARARPRHIC R B/ T 0.3,

®5 WURAEMAEREIRS GS BIEXME

I AR E r H P
TC ( mmol/L) 0.151 0.003
HDL-c ( mmol/L) -0.155 0.002
LDL~c ( mmol/L ) 0.177 0.001
Non-HDL-c ( mmol/L ) 0.206 0.000
apoAl (g/L) -0.181 0.000
apoB (g/L) 0.236 0.000
TG (mmol/L. ) 0.076 0.141
Lp(a) (mg/lL) 0.093 0.071
apoB/apoAl 0.320 0.000
Non-HDL~-c/HDL-c 0.256 0.000

2.5 apoB/apoAl 3 & 5% & F MACE F4-64 T

FRAE apoB/apoAl FLAE I 7 %5 (M=0.65) , 4 381 fil 5L
DIRAL B R 2 41, Hod 5 apoB/apoAl 4 (apoB/apoAl>
0.65)196 BIFMIL apoB/apoAl £H (apoB/apoA1<0.65)185 il , i
Vi VARN 2 B3 MACE R/EFR, W5k 6 iR 45 R %S
& apoB/apoAl ZHAH LY, &5 apoBlapoAl ZH H 3 R & L LR i/
HEFE K MACE &A= 22 W] i T (34 P<0.05)

®6 BREE1EM 2 4B MACE RERMLLE

2.4 ASIHRE GS 48] o fig 69 Hodx

K45 GS =i B TR 4 4l 3 A RS E(GS <
15.0)128 ], 14320 (GS<44.0)126 4], #4340 (GS=44.0) 128
B (£ 4), BEE S GS MEKENN, apoB/apoAl KF-1E 3 41h &
HEAT P a3 (P=0.000) . S 1Rsr2HAH L, & 432 TC
LDL-c ,nonHDL-c ,apoB .apoB/apoA1l ,Non-HDL-c/HDL-c K
TR T apoAl HDL-c 7K F-FRAK, 25 A3 Geit24 8 L (3
P<0.05), #IiIEEFRS GS #E1T Spearman H3<4Hr 541

% apoB/apoAl 15 apoB/apoAl

4 (n=185) 4 (n=196)
2005 2
S wrer | mter A0 PR
(n,%) (n,%)
AN MmATIE  26(14.1) 43(219)  3.990 0.046
Bk 1 REE 12(6.5) 19(9.7) 1310 0.252
A 4(22) 7(3.6) 0.674 0.412
L EEFET 2(1.1) 3(1.5) 0.000 1.000
BMACE 44(23.8) 72(36.7)  6.939 0.008

TE:MACE 4 2 RO B S

R4 BOFEATRE Gensini #2428 1M AE B EL &R

g fik5r4H (n=128) M (n=126) T (n=127) g i P1E
TCImmol/L, M ( Pss, Py ) | 4.11(3.43,472) 4.20(3.40,4.76 ) 4.47(371,5.15)" 8.664° 0.013
HDL-c¢ ( mmol/L,x +5 ) 1.18 £0.28 1.17 £0.29 1.09 £ 0.26" 4.3471 0.014
LDL~c[mmol/L, M ( Py, Pys) ] 2.56(1.89,2.97) 2.60(2.02,3.27) 2.87(2.28,3.47 )" 10.206° 0.006
NonHDL-c[mmol/L, M ( Pss,P;s ) ] 2.81(2.29,3.55) 2.92(2.33,3.78 ) 3.30(2.72,3.99 )* 14.481¢ 0.001
apoAl (g/L,x+s) 1.34+0.29 1.29+0.24 124025 5.226¢ 0.006
apoB[g/L, M ( Py, Prs)] 0.80(0.62,0.98 ) 0.84(0.68,1.04) 0.90(0.76,1.07 )* 15.712 0.000
TG[mmol/L, M ( Pys,P;s) | 1.33(0.95,1.97 ) 1.38(1.03,1.88) 1.52(0.99,2.09) 1.425 0.490
Lp(a)[mg/L,M( Psx,Ps)] 132(59,345) 169 (61,361 ) 190 ( 80,493 ) 3.724 0.155
apoB/apoA1[M ( Py, Pss) | 0.58(0.46,0.73 ) 0.64(0.55,0.83 )° 0.74(0.61,0.90 ) ® 31.445¢ 0.000
nonHDL-c/HDL~c, M1[{M ( Pas, Py ) | 2.45(1.83,3.22) 2.58(1.92,3.49) 3.04(2.44,4.00)® 20.359¢ 0.000

Fea, SIKOHAM ,P<0.05;b: 5 04HAH , P < 0.05; c: AEZEL Kruskal-wallis Z22H BEFIAG 563155 E@XZ {8 ;d: B RE F EZ0MHiE FE
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5k 0 e 1 T B B RE Al Bl koS A R AL
(atherosclerosis, AS) , M LA LDL-c J1& .HDL-c [&1I%
ARG ZE TR A AS I EE R E
HBh ok ot 48 AL 1 5 2 1 AR L 45 VLDL DL,
LDL . Lp (a) £ , H: v LDL i VLDL IDL #% k.1
oK, LDL 4 I [ st 32 B A0 JE A 20 A S R
AN LDL (ox—LDL) , P F W 240 $5 I ox—
LDL JE MG RN, J5 5 AW 2 Rl A s ik
KRR AL BER IR BT AZ 000, apoB A& B a8 ki Al
FEPERR B A R 1) E AR R, BN &
—~ VLDL.IDL . LDL Lp(a) 13 &7 —4F apoB,
Hilt apoB ] L) B ECEh ik ok A A A i A 1 0L )R
B0, non-HDL-c & TC &2 HDL-c #43, "] T
it #E A BB koA AL i 3R B R G B
Tsimihodimos 2512 /MR H EU% 19 LDL-c R
O IT %5 BE AN L LDL—c SH45 55 iF AShIKAERE 7N
Fe N UG KA sh koks pE Ak | PR 25 30 AS
JAURS: 7% i R 5 ORI KN B A O AN 2
Hor B A [T g AFSE B non—HDL—-c 5 apo
B AN—3H} , non-HDL & & 5 T E A% T 1E 5 {H /K P
57 ,apo B At F non-HDL-C TR 7650 B JRURS: A
B =Y X AT HE S apoB B LS s kot A Ak
RAE FLEIURIAT 5, HDL—c J2K 41 & 20 2 IR [ sl
B B IFHEGEAT o0 A A,y /0 RH [l st £ S0 J) o 4 B
DU R BB Pk FEREALAE T, JB 40 s Bkoks i fif
fEPERRE F , HDL~c 55 ASCVD S A, apoAl
J& HDL-c M) EEFRE A, 41> HDL Fokin] LI
i 1~5 4~ apoAl 73, Bl HK apoAl 7K 1] Jz Mt
HDL-c ¥JEH, apoBlapoAl HE 42 iz A4 oy Sz ik
sk AR AL 2 1 S P sh oR FERE AL i 2 1 s
HrHYHEHR , apoB FHE B apoA 1 FEALSE RS [ i iz
B A J 2H 204 Z2 Bl I [ 5 o 1] A ek 2D, R
apoB/apoA1 VB T8y sz W T 22 JIH [ B 4% 4 3] i
VG R P RIR A, T B3O 22 I [ W O RR A I A B
it AS KA . Frondelius S5 B ML A BETR A TR 27
WA I apoB FHE LapoAl FEAKII S | ik
B AR EL R A ARAR T sh AR I R ARG
ZN I EE /SN S eh- 2 S B e 2R S PRI N ]
4 X R R B2 TG TC DL~ ,nonHDL~
c¢.apoB .Lp(a) .apoB/apoA1 Non-HDL~c¢/HDL-c ¥JH

BTk, H ROC fh 45 R Bk i fgFadrh HA
apoB(AUC=0.678) Fll apoB/apoA1(AUC=0.698) X} jif
DR 2 W (B4 K, 1 LDL—c .nonHDL—c¢ 112 W
WrEARAS . ZEVEFT logistic [0105 504712 5 RE TE AR 1)
MR AR B B A T e A fe B P R il
g+ HR T apoB/apoAl #E ALY iHH apoB/apoAl
S KA O B ST FE R I R H OR H 3R R 5
apoB/apoA1 ¥ N\ FUAIL apoB/apoAl 1 A K& Az 5Lk
DL LI 46.8 1%, Jung A" ULER 1 401 FHAK:
H IR B Ik 2 )2 1R CT K il i %okt & B
apoBlapoAl HEATIETH iR AR Bk Hh BRAE A AL e e
KopeAsgpgAs B i 38 , 9 H A8 i apoB/apoA 1 Tl
Tk 2 J2 R IE CT & Bk Ik . 2 9 78 (R 78 B >
50% ) ) pe AR AT R 0.58 (R B 0.720 K7 5 1
0.480), HAMFSE ROC MZ 455K apoB/apoAl i
D5 o9 B FERRIBTAE A 0.73 (R 0.901 55718
0.394) , AW TSR (R 45 =3 B B RE Ik CT et bk i
SHRIWR S A B AELE 22 540 10 75 25 IEAWIFFE 0 IR
ARS8 SR RS 2, X B ZH Hh 5 el Fiope A% i A8
INT 50% I

AT S A R 2 A Bl K ok A A A )
FER AR ARG logistic 101945 5t 26 B 25 I8 1o
S IR AT fE R R 2 apoB/apoAl K% & IS
e 15 FRARDT . 2 BORE PR AR ELAT 0 25 A e
Mao SFE [ Hp [ i RAEERR 58 FR A Y 8 220 141
A W R B E K F apoBlapoAl 5 2 RUME PR R
i IR R AR AN OCAY LA apoB/apoAl i 5L}
CRATAERYT tfe i P R A S Bf fpk P — R E R
] FL L5 58 S Lo o Fes s R R AR O

ABFFER ) Gensini B3 (GS) VARG e ok /™
B GS 25 37 5 IO 75 B TR 45 5B 7% apoB/
apoAl 5 GS ALY T apoB .nonHDL-c 45
I IEFe45 , HBE GS ¥4 15, apoB/apoAl R HEA T4 T
AR PR R K apoB/apoAl Al REHE R e ik
AFEFERLTE . JI4h, apoBlapoAl 165 koK LT Ak
DS Z AT O, sl b A0 T 145 B S 20 A 98
19 56 0o JE B A2 T BER R A VR G, Kk B
apoB/apoA1 7K1~ 5 BEHL A iR ot 4 SUA R A 43 LU &
IEARDG . W T BESR G 40 5 BB PN R o &5 1A
5, R KA apoB/apoA 1 HLBEHLmE S8 KU & = T1I%
VIR o ARETEN R R I 1 AR R
ik s 2 B 55 apoBlapoAl 4 (apoB/apoA1>0.65)
SBF A OB M/AESE S N MACE B2, AT RS
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fr=a apoB/apoAl PR BE R i £ o it
PEFH A G,

25 B R apoB/apoAl H{E T s i—Fh e £
(A S0 Ik s A Bt Ak 1 i 2 10 R B 2 (40 LDL—c ) %
e is B BB R RS . IF H. apoB/apoAl 5 2 #Y
WIS AR AR S 2Pl D T ks TR R AR 2%
VIR PR 2R AT UL apoB/apoAl J& & A= il
o (A 37 f s PR 2% 5 9 ko A 7 AR B AE G, X
MACE &A= 547 — @ WANE . #0455 %5 ASCVD
JRUBS A HREDEA T 1M I 7 R4 [R] I, ZRAE YT apoB/apoAl
FUARL AR TEL, B i A 7 2 1 v D S ik B
X HE AL DT AR A & A e bk sl ok ot A i b 1) 1 730 H
FRfE, ATHEXT AR ASCVD BlitaA % X,

2 % X #
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