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Abstract

This review explores the associations between apolipoprotein B (ApoB), apolipoprotein A1 (ApoA1l),
the ratio of neutrophils to high-density lipoprotein (NHR), and the ratio of lymphocytes to monocytes
(LMR) and the severity of coronary artery calcification plaques. Coronary artery disease (CAD) is a ma-
jor global health threat, and assessing its severity and calcification degree is crucial for disease manage-
ment. Traditional methods for assessing coronary artery calcification have certain challenges. Intra-
vascular ultrasound (IVUS) technology, as an advanced imaging technique, offers the advantage of
providing more detailed information on coronary artery calcification. In cardiovascular health, the
ratio of ApoB to ApoA1 serves as a biomarker and shows a close relationship with coronary artery dis-
ease. ApoB mainly involves lipid transport and the occurrence of atherosclerosis, while ApoA1 protects
coronary artery health. Emerging biomarkers such as NHR and LMR also show potential for indicating
inflammation and immune response, where NHR can reflect inflammatory activity, and LMR provides
insights into immune function. Analyzing these biomarker data using IVUS technology can provide
detailed insights into the relationship between coronary artery calcification and biomarkers, which
is helpful for optimizing clinical decisions in coronary heart disease. A comprehensive analysis of
apolipoproteins and NHR, LMR reveals their significant value in the clinical assessment of coronary
artery calcification and can significantly influence clinical decisions. It has been confirmed that calcifi-
cation is related to lipid deposition and inflammation. Therefore, based on IVUS, this study investigates
the correlations between apolipoprotein B (ApoB), apolipoprotein A1, NHR, LMR, and the degree of
coronary artery calcification (CAC) among different calcification index groups, providing a reference
for the diagnosis and assessment of CAC and its calcification degree.
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TRIFERR[2]o BEAR, B AE YRR St PR A L 5 v % T i B B OB (NHR) AR A0 i 5 B Az 40t
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A N AELEAR TR e B A AT € S Filfl . B 45E IVUS SuGEaE A A=Y bs S it
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Ft, ACBEFFAET IVUS F, AFE4E51IEEZHE ApoB. ApoAl & NHR. LMR 55 IR 2] k45
k. (coronary artery calcification, CAC)F2EE [AH G, i CAC MIASWAERE RIS, PSR S E K4 .

2. EARENBRER R BRI T %
2.1. ERFBK AR S E M

FEAR Bk (CAD)E g U LB o WA, B sz | At S5 B N B B A 4 i . CAD 1)
o B AR BRIRR N e RSN K N B BS54k, XS E T MR A SRS AL LB L, 325 AT 5] RO g 2 O UL
WAL AT CUESE, TRBIIKE AR CAD HIbRE, 50 3 A B3 i XU S 35 A 95171

PPALT st DR 20 R 2 A B4 7% B R FEE X T Tt N L8 PR R AR AR R IRV T B B . e I [
IMAE - AE AL PR3 5 O R B Sa B R 2 i el 1 e RSN kS AR, e 7 g iy e E . G, B
T~ BAETF RE RS 7k, DU S af sk AT I R P SR 21 7] (8]

I R b, R AR B ki s 45 AR v] 35 B R el IR Sl ke 78 RR B2, A 0T B8 2 0 1 R B A4 VA
SR, XL VAAE BRI AR R T Be s MR AR R 22, WA AL B B e 25 208, X BRI T e AT B PR Ak A
P£[6] [8]-

2.2. RGIHE RIS RS HkAR

FE 45 1 76 TR Zh RS AL VAl 5 1k E B S IR Bk CT M i R GE bk CTA) MR BIkIE R . XL
RO F T T et bR 2 ko 1 P AR . SR, B ATIAE A DU Ik R v 1 SR R T R R . AT
FIF ik CTA 73 2 (1 e Bk AS AR 2 BN FFR PR, BE IR VE R B VP A B 43 S A8 RS A4 ), X
AR S BURIZEURIZ(6] [8]. ERBIAKIGEAE RN — R BFHA, RISk I ASE. e’ —M
BORG BV SIS FERE AL 73, (RN T PP AR S AL BEER A ) 52 A 5 A R4S D3 A G o BEAE, 54K
PEERAE R MG ] S BRI, FHIK TR ISR . DR, 3R 5V mT R JE v 78 40 1R ) FH 2
JEEKZEI[6] [9].

G 77 R A HEe AN L PPN ES A0 B BRI FLAS A6 VF 73 (MR 2R P AR R 5 = X i A8 S e PRI L
g BVPAl, X EEE A IE RPAT P Bk . G, MR R R I A G X AN R, AT
PEORL T NG UE IR TT T %o

2.3. INENBEERBKSHITMA RS

L7 A P (VU S)BOARAE TR AR B KGR (PP Ak o s 7 Ry B AR 38, e SRt o s i ) vy 23 26
BIR, BEMET VPR E5 AL PR AN Sy o H T B 5 58 RENS BLIRE N GRRBNIK A &, TVUS AT 45
PEH I LA BT RS , X0T 2 2028 170 A A N IR T SRS B 2 2 B R [ 7]-[11]. IVUS A
SR R B AL B R LS PR, AR PO ANIRIT (PCD A #is | EE A . BIFLER, TVUS
515 T 0 PCUBAL LG AR 3 035 IR 1 Lo AL T S RIBL I AR S5 AN R SR (TVMI B TVR) IR A R [ 1]
[12]o HoXF PR A AE AL AL RS B IPAl A R T 1R YT RCR
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3. HIEER SRS

A1 T H TR bRl TR B R 25 Wi 5B JE 2, T ApoAl Al ApoB 5 A I AR FaArAHEL , W2 A
SAMTTRBENGZ9RRE M, B RE A AE AR M S A A R S B B[ 13]. BRI, RAT ApoAl A1 ApoB
VEWE FCAR R -

3.1. BAEER B SERREKEEL

BIREHA B (ApoB) /UM EEIMKFE AL HED, OFRERIREALDL). RILEZEE
F(VLDL) A AR A 5% L fig 5 I (IDL) o AF sk st R AL B A2 i K SC B  7, ApoB Jlid i 8 Bk 2t
NBIKEE, BCABEHOIY 0 )T Al . ApoB #8445 L5 IS £ 11 R T (RS e M DT TR 4 A
A, EEZEMIREZ S LDL ZARE5 645 TG Mg BRTAL. BTt RoR, BR ) ApoB /KT 5K 5]
iR B R P S BB ) 4 AR DR [14] (151 AESNBKRAFREAL T B A2, ApoB AT LAfe 3t 8 &5 H [
(1 i 2 1 DURRAE SRR (1 U A b, AT SIS CDAYBI I T 40A0 & %8 I B, CD4 HighE T 41
JERT ARG ApoB HIH Sk B, BEATSEREVEY K, JREE ROREARIRIE, AITE SRR G AT E
[16]o ApoB i AT LLREE el AR BN Ik Py B2 1 8L N5 AAE SN, 51 Tl IR Bk A2 1t e [17]

ApoB 7K FRIAGL I AN AE TREDR Bl K0 A i PR B b2 3 7 BB A, R It WU Dy PP i
br, W BNSEIAS AR T O SR 18]

3.2. BAIEAEER A1 5EREBKIGHL

HNREE Al (ApoAl)Je =% IR B I(HDL) W) FE 45/ B 1, BA (L dk IH [ Bz f flHi A b 1 Th g,
WAV BT BB FERE A I 55 . AR PI I ApoAl FAFTE 2 AN B BRI oM e, XUk F G HEF )45
FAIFELH Fi% HDL JHURLA 2 [ % 3 Jig Jo 7 TR H AR K A BT R[19]. ApoAl 5.0 I RV IEAH DG CE 2 10
WHIC AR BIRRIA, 2R B AR R DR 7 ] LA RS R 30 Ik 5 A A0 B A% 1) XU [20] [21]

WHER I, ApoAl 7K P-He s AN RT LA 2t AH [ B 1 A s i, S A2 ek 7 DR 20 fik e s 7™ o428 7 T K 4%
HEEH . B FFIRERI, ApoAl RESIRSZBETLIE R, 42 &M A K IhRe. X —IhREA AR IR &
HPRAE T BRSSO I A S TR AN T AR [21] [22]

3.3. ApoB/ApoAl 5ERENRKE5L

K 7 AR T RS, IR EE U A AR A AE TR AR BN KT VT Al o R 51 72 O . — I
WEEY], ApoB 5 ApoAl HIHAE 5 RSN IKBEH 5 S vE AN 2 30w A8 BT B M GME, XRIIEAER
TR 64 7] BE 2503 TR S B9 8 XU PP [231-[25]- ApoB/ApoAl [ H ik % 4 L HE FE br Al — e fH
I e b A B R AE R T % 25 MACE [f9)XU:, F& CHD (B ST fE 6 1, [ B 300 JEL 46 767 e ek ks 22 fy 7™
HEEER26] [27].

MNR I A Z HE R AP SR, KA AS BRI REVE SN, T4 KA AS (13 Tp L ™ H RS
A RE AR, FRREEE 2845 K% LU AE T &% 2E MACE MR se b R B, & $ ApoB/ApoAl /K Pk A
FEAZ LA 7K AR N R A2 MACE FIRER = HE 2 46.8 55 1 R I LU AR 5 et Fikoms A8 R P A1 W 35 A %, B
KRR E R R, ZE R EE A A

4.NHR, LMR 57@pkiE4L

TRER A FOUESE, SURKBLEL & A K E K SRR AT JORE A 1, F HPEHR AT 4EE A R R 5 2%
RE R 7 SRR S R B AT M OE . AEBEEBR A7 AE LR AR TEARE) T 400 R PRI AR . A4
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4.1. PERMESSEEEEBELLENHR)

Hh R4 5 5 I B 1 EUAE (NHR) PR A — ol X i A b 54, AR O I 5299 70 T 47
IETETS BERR 22 (967 . NHR 2 I8 B0 A (1 s ki 4 i 5 i HDL-C 4R T AL 98 e AR 4,
W B A LU 5 R RS L — R 40 AR B HDL-C B8 4 b S B 8 i 5 CHD (I &, BEWSEhAS X
WALAR N 5 CHD AHIC IR 28 R ZBR0E « PUHEFERE (L BE 0 524 I 254 28 I MOIR S . NHR AN E7E T
FLREE RGO S WA Y RAETES), X TR ARSI (4 & AR AN R B B4R § R L [29]-[31].

Gao ZE[32)99 N 766 Bl Bz BT AL RN, TR BNk i (coronary artery disease, CAD)41[¥] NHR &
ZrE TR . NHR 5 IR 3h Bk 45 F2 5 2 1EM 9%, Logistic [81)9 4087 ] NHR J& CAD FIIJ™ & CAD [
MO ERRE, ROC £ W] NHR T ek Codps 107™ B AR B A — & A T A8

WGB3 — WU 5T 43 4518 NHR 2 e RSNk M A B S sema PR 2, % e iR 3 ik 1 L
KA BTN . FFFRD], NHR T CSF A 5 30 v i) % 03 AN S P e v, LA
SR PRI PR . R 7 0 X TTRUIN A8 7045 NHR BRI AR _E PG e 0008 U 22 T 5, JR R TE 2L L
FEBE L B N 32 20 M A B FAFMACE) RS TEAS 1, NHR o -5 AR 30 ko 22 7 5 R FE ) S
FAEIME[31] [34] [35]5

BEAh, 75 ST Btifm B St O WIS AE(STEMI) & 38 FIHF 70, NHR #iE B 2 5 R e IR sl ikopk 42 1 kT
A2, HAE Gensini VP4 s ARG T HAbdE AR . IX BT NHR 7E 45 i 2 Hh 9 7E FRAM R T4
PRICRE S, 38 AT AR R B T 32 O ML f R R S PR FE FR[2] [3] [35].

4.2. HRBAEPES BiZ4MpRLLE(LMR)

IR L4 e 5 A A i LA (LMIR) /A — o s Bl B 2 D B IR L (1 2R Wb 640 A A EL A T e IR 51
Fik s S5 3 LS AT ERR (3 77 LMR MG PR UL T Ho 5 SORE /KPR S 2 40 S REFTAR DG, 3 0) 21 A
o I 995 (R 9 BEATL AR 225G F BE[36]-[38] .

2020 B — WU FE[39] BN T 1953 44 83, AT BUBPE 5 TS HE5 18 LMR < 4.8 52O
FMSLfER R 3R . LMR 5 R SBKES 10 1F 5> SR SE,  mIE R VE A et ik BE B 6407 R BT A

LMR AFMAE ST Biff e R 2k O WU SE(NSTE-ACS) &3 (1 7R 5 ik 8 i 37t/ 76 E i I 4 b B
TRFEEA, ZH P K LMR B 5 F AR5 18 M XSG 5¢, #2758 LMR 1B R %% I B AR EP7E
VARG UG PR EE . tbsh, BFFURIL LMR o DAE AR SR S EMS) BT TR RS, 5 B4l i/ =
PP R R I H [ RE LI (MHR)SS A, B0 10O ML 587 IXURS: AN 46 0% 3 40 7 5 B PEAS[38] [40]. LMR 1E R
EEDNREMARER, SRt 1 0h O B 0 v B2 2% SOREALI I — ok ) B AR 77 =X, [EIIN o I PR P s34t 15
Z [ SCRF[40].

5. INEERE

N5 hgy, RO B N A R I B O MU R 2 —, FEARFITN CAC RIALFEE RS
Wi PEREIRBESHAKYE, AR B B AR PR S T, D R A e O B I I RRE PR XU
WHARRM, 540 S5 R8I K 20E BB A S ApoAl F1 ApoB SR IMARTRARAHLL, P A2 MhiT 04
RIS , T REAG SE HE A b S e A Y i BACE A1 0L . NHR K LMR AR B SRR 54, AR
B — B ROAE R B RE S ML SRS o BRI, G PO RIS A AR R (M IR R A B #lR R A1
NHR. LMR 57REKEEAL(CACTE L MR, T CAC RS AR 2 . RS 3% Wk .
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