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Correlation between red blood cell distribution and layered plaques in

patients with acute coronary syndrome
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Abstract Objective: To analyze the correlation between red blood cell distribution width (RDW) levels and

coronary layered plaques in patients with acute coronary syndrome (ACS) utilizing optical coherence tomography
(OCT). Methods: A total of 140 patients who underwent coronary angiography (CAG) and immediate OCT as-
sessment of culprit vessels following CAG, and were subsequently diagnosed with ACS at the First Affiliated Hos-
pital of Xinjiang Medical University between January 2020 and January 2023, were included. Based on OCT image
findings, the patients were categorized into a layered plaque group (66 cases) and a non-layered plaque group (74
cases). Comparative analysis encompassed baseline characteristics, laboratory data, and OCT images. Spearman
analysis was performed to explore the correlation between RDW and plaque rupture as well as thin-cap fibroathero-
ma (TCFA). Univariate and multivariate logistic regression analysis were conducted to identify risk factors associ-
ated with layered plaque. Receiver operating characteristic (ROC) curves were generated to evaluate the diagnostic

utility of RDW in identifying layered plaques. Results: In comparation with the non-layered plaque group. the lay-
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ered plaque group exhibited a significantly reduction in high-density lipoprotein cholesterol (HDL-C) levels [ (1. 01
4+ 0.21) mmol/L vs (0.89 &£ 0.25) mmol/L, P=0.006], accompanied by a noteworthy elevation in RDW lev-
els [(12.52 £ 0.55)% vs (13.30 £ 1.04), P<C0.001]. OCT findings demonstrated heightened macrophage
grading, elevated rates of calcified nodule detection (13.6% vs 4.1%), thrombus formation(19. 7% vs 5.4%),
and increased stenosis frequency (80% vs 75%) in the layered plaque group compared to the non-layered plaque
group (P<C0.05). Correlation analysis showed that RDW was positively associated with TCFA (r=0.565, P<<
0.001), and plaque rupture (» =0. 430, P<C0. 001). Multivariate logistic regression analysis highlighted male
gender (OR=5.000, 95%CI: 1.557 — 16.052, P=0.007), RDW (OR=5.601, 95%CI: 2. 738 — 11.458, P
=0.001), and HDL-C (OR =27.565, 95%CI: 3.800 — 199.941, P=0.001) were independent risk factors for
layered plaques in culprit vessels in ACS patients. ROC curve analysis found RDW=13, 05% was the cutoff point
for predicting layered plaques in culprit vessels, displaying a sensitivity of 49. 1% and specificity of 83.9%. Con-
clusion: Layered plaques exhibit an association with plaque vulnerability. RDW demonstrates correlations with

plaque rupture and TCFA, emerging as an independent risk determinant for layered plaques within lesioned vessels

among patients afflicted with ACS.

Key words acute coronary syndrome; optical coherence tomography; vulnerable plaque; layered plaque; red

blood cell distribution width
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A0 K R RDW 2R 4 2 1 R L D- R
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Figure 1 OCT images of different types of plaques
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Table 1 Comparison of baseline characteristics be-

tween the non-layered and layered plaque

BIC%), X S

groups
5 A | =38 3 I3 2 B4
(74 B (66 i)
Ry B 59.73410.06  59.77411.98 0.928
Bk 55(74. 3) 54(81.8) 0. 286
P A 43(58. 1) 42(63.6) 0.504
2 THE R 955 20(27.0) 16(24.2) 0.707
56800 8 SR L 18(24.3) 15(22.7) 0. 790
R 5 19(25.7) 24(36. 4) 0.171
2 A 35(47.3) 31(47.0) 0.969
BMI/(kg/m?) 26.4143. 60 26.5042.69  0.860
bEbadiEo]
] ] VG K 73(98.4) 66(100.0) 0.999
P2Y12 Z 5417 26(35. 1) 23(34.9) 0. 890
T2 72(97.3) 66(100.0) 0.527
B 3% {4 B 7 71 60(81. 1 52(78.8) 0.735
ACEI/ARB 41(55. 4) 38(57.6) 0.796
CCB 28(37. 8) 33(50. 0) 0.147
I PR32 W 0. 331
U Yk 2 d ] 60(81. 1) 49(74.2)
SO LA E 14(18.9) 17(25.8)
9 7% I 0.271
553 48(64.9) 48(72.7)
[m] 5 3 18(24.3) 9(13.6)
F 5e k 8(10. 8) 9(13.6)
9 A% 1L 2 KX 0.979
1% 36(48.6) 33(50.0)
2% 19(25.7) 17(25.8)
3% 19(25.7) 16(24. 2)
95 75 A 0.785
i B 48(64.9) 44(66.7)
B 21(28.4) 16(24.2)
5 B 5(6.7) 6(9.1)
EF/% 59.2348.15 58.7147.74  0.548

ACEL/ ARB: Ifil & 555K 28 5% 1k i 30 0 700 / 1fi 4 559K 26 11 32 1k 4%
U s CCB . 45 i 3 BH i 771

2.2 PHALEEE M IR FE bR L3

SYZBEHLA RDW /K 3 m THE 4y 2 B
21, HDL-C /K F 8 EF M TAE BB hed (3 P <
0.05) . PHAL 1240 M 1T %5 20 48 B 1 2. 1 /s di 1t
BOmLE A RO R . D-ZRIK R FZA
BF Ak /N BR 98 3 R (eGFR) L BUH 4L & | TC,
TG.LDL-C.NT-proBNP %5 [t %5 #5 22 5% T 5511 2%
B, &2,
2.3 PIHEEM OCT K g i

53 J2 BE LA B A0 M 908 S R /NS B
AR e As R B % TR B sl (3 P <
0.05), PLLLE NG I | £F 4k g 5 B | R[5 e 4 &
VG NS BRI R | S5 /NG I TR L OE R4S v AR
FmHESLGEITFE L., Wk 3,



T LLAN AR A T S S e R Bl Ik 4 S R R )2 R Y AT S PR AT 5

e 684 YU Zening,et al. Correlation between red blood cell distribution and layered plaques in patients with ...

x2 ESEHRRAMSERRANGKELERILER

Table 2 Comparison of biochemical indicators between the non-layered and layered plaque groups

XES,M(Py,P:)

i H e EBEH 4L (74 ) Sy R BEHLA (66 f4]) P {H
4 it 4/ (X 10° /1) 6.96+1.89 7.4041.99 0.181
LA 4/ (X107 /1) 4.554-0. 62 4.644-0.57 0.401
M /N 5/ (X 10° /1) 234.651+58. 39 240. 83+£69. 09 0. 399
RDW/ % 12.5240.55 13.3041.04 <<0.001
ML H/(g/1L) 139.24+17. 44 140.08+15. 77 0.768
HEHR/(g/L) 41.93+£3. 31 43.1744. 30 0.056
U AR/ (g/L) 0.72€0.45,1.64) 0.66¢0.42,1.31) 0.478
D-Z &/ (mg/L) 85.50(54. 25,153. 50) 83.50(52.75,138.50) 0.522
JRZE A/ (mmol/L) 5.7942.77 5.7941. 42 0.991
WLEF/ (pmol/L) 82.29426.01 75.00+23. 55 0.549
eGFR/(mL/min/1. 73m*) 93.61415. 44 95.65+18. 81 0.483
BB &K/ (pmol/L) 12.82+4.05 13.684+5.33 0.288
AST/(U/L) 27.93(17.48,39.11) 26.36(13.69,39.37) 0.799
ALT/(U/L) 25.52(19.98,32,32) 26.67(18. 86,34.27) 0.910
TG/ (mmol/L) 1.52(1.13,2. 34) 1.65(1.14,2.45) 0. 634
TC/(mmol/L) 3.5941.02 3.7141.12 0.516
HDL-C/(mmol/L) 1.0140.21 0.894-0. 25 0.006
LDL-C/(mmol/L) 2.1540.83 2.2641.30 0.548
NT-proBNP/(pg/L) 149. 50(52. 50,243, 00) 158.50(56. 50,250. 00) 0.625

AST . B HE A ALT . SR A .

£33 ESERRAMNSERRA OCT SH L&

Table 3 Comparison of OCT parameters between the non-layered plaque and layered plaque groups

(%) X =S, M(Py; ,Pys)

i 432 BEHR A (74 ) A2 BEH 4L (66 ) P {i
) Ve 139.00(109.75,185.0) 146.00(92.75,198. 50) 0.815
27 YW IR BE / em 120. 00(60. 00,212, 50) 100. 00(50. 00,192, 50) 0.229
TCFA 25(33.8) 25(37.9) 0. 492
BE Y il 54 5(6.8) 8(12. 1) 0.275
BE Y fs il 8(10. 8) 5(7.6) 0.510
52 5 240 43 2% 0.026

0% 38(51.4) 19(28.8)

1% 26(35. 1) 33(50.0)

2% 9(12.2) 10(15. 2)

3 1(1.3) 4(6.0)

49 0(0) 0(0)
JIEL ] e 5 A 30(40.5) 37(56. 1) 0.066
eI 28(37.8) 33(50.0) 0.147
1M A% 4(5.4) 13(19.7) 0.010
RN 3(4. 1) 9(13.6) 0.034
PR 0.322

2 A Bk 24(32.4) 18(27.3)

fig T Bt B 45(60. 8) 39(59. 1)

5 b B e 5(6.8) 9(13.6)
/N I T A/ mm? 2.1140.75 1.8840.70 0.176
IE % 48 T AL/ mm” 8.14+2.36 7.7142.12 0.371
WrER) % 75(60,90) 80(70,95) 0.021
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2.4 ACS BEDEBHZHE logistic [B1H 45 #7

TS Ko )2 PR A R AR 43 2 BE S 4l (8] A 7E
F k25 Y I 2 35 R (RDW, HDL-C) J% 1] fig 1
BTR 2% it 77 0 2 2 R AIE CAE 8% L 53 1 . BMID 5 4 )2
BEHL Y A BN & logistic [A] A Y, 4R J5 $ 45 5 o
P<C0. 05 [ ML 2 F5 b R IE R AR IEN A Z A K lo-
gistic [HH4HT, 45 8 W, B % . RDW,HDL-C /&
ACS B4R 0 I 45 Ab 43 2 3 e g b 7 fa s IR &
W34,

2.5 RDW 5EEHe 5 i M (%) 480 1% 53 B

Spearman /¢ M4 #1 R B, RDW 7K 5 B 2t
RMAFAEA MBS TCFA | BEHe il 24 35 & 1
MK, WES,
2.6 RDW 2Wis3)Z Btk ROC fHh £k

ROC HiZ7#r 7k, RDW 27 ACS B # &
Ay 2 BEBR I B R 13.05% . #h 4k F AR
0.701(95%CI :0. 605~0. 796, P<0. 001) , 7 4 i
FIVRR S B 0 0k 49. 1% 1 83.9% ., WLIA 2,

x4 DEWRE L EZE logistic 1T 454

Table 4 Multivariate logistic regression analysis of layered plaques

AR B SE Wals P OR 95%CI
591 1. 609 0.595 7.314 0. 007 5. 000 1.557~16. 052
A% —0.024 0.020 1.424 0.233 0.976 0.938~1.016
BMI —0.005 0.066 0.005 0.942 0.995 0.874~1. 144
HDL-C 3. 317 1.011 10. 762 0.001 27.565 3.800~199. 941
RDW 1.723 0. 365 22.268 0.001 5.601 2.738~11. 458
%5 RDW SHIH SR IEEYE S S 2 P S, ACS Ay CHD J ™ & 1) —
Table 5 Correlation analysis e, L 3T G WL S BE e R R GE L 5 15 B B e
R RDW R 1y BRE B T 24 B e £ ot 4k % L 9 4 s 9 1L
r P W, ECHUS K, T 22 36t s e & . I 4
TCEA 0. 565 =0.001 FEFEWILACS 8% 0 145 Ab i 43 J2 BT Bk R
PSR 0. 430 =0.001 B AR BEHe R T I PR B e % o B b
B 2k 0. 050 0. 100 Pk % R T T L B A6 B A EL AT 48
GRS ) — B BE He 3K 0, i Y | R 16 A o
1.0F i 5 Mann 1 Davies £ — 30 K] B ifi 24 .00 I 5
BETTHRE RS R R B, I B BB 06 6 5o
oel Fh I I R 10 B8 e e 54 BE e 42 o % i s AL L 1
S5 2 BB 1 R KA I e 0 . Kimura
SADRRST R B AR BEHAE OCT w3 81k BE B 5
o T SAPERIJe REFRAE . 5 TCFA. I 40 i 35 3 i 2%
& TR A AR TR M4 L 4 R BE AN R T B
® oal He SR IE D L A A B R AL SR Cstable
angina pectoris, SAP) £ & i) [\ Ji -t o 55, & 3
2 BE B LR S RS ke S AL IR
02r SRS ARSI 4 R BE A AE R, CAG
2 B0 ) T K A A R 5 S 5 2 0 0 4
of 4 ¥ IR BRI L 40 2 BB 15 S R A R R
0 0z o4 os o8 1o BmAEEN. BEEEHTICRW,ACS HH 7SR
145 BEHLR . MACE & 42K 5 IfiL 18 & & ¥ 5 5, 28 4

B 2 RDW Fiilll ACS & 4 ERHA) ROC H &

Figure 2 ROC curve of RDW in predicting layered

plaques in ACS patients
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WA AR A 15 K CF B9 4R . CHD %2 R 3% 4F
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WFZEHE 7R .47, 1% B ACS H 3% TR0 1M 45 40 77 78 4
JEZREH X A g5 ACS f o BEH i 2 w2 h R
BEE M, FR .5 2B S 5 kom 28 ot e K 5
PGy SRR AR G, A TR 43 2 BE A, 43 J2 B 3k
20 A TR JOK A5 T b A5 R | I W A N L S Ak N 4
K 3R IR R A 85 (1 P<<0. 05) , ik — R
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HER & faRs ) g4 kK REVIMHE. RDW 2K
W21 A48 B A R R /N AR S P AR B T 98 A, I 7T 2 R AL
U SN R AR S BRI X (ol (1)
B — 5 Wi A ZE S 5. RDW K F
Fh i S BT 2T 240 AR i R A B T 40 B T A ™ R R
W, BEAERFSE £ M, RDW 5 CHD 9% 428 7 & M
K WA SR A0 e ke g 7 AR R R o 7 A R ) il
SETR I P RDW Bl CHD % 4= MACE
MR W B AE 13% ~14% , 24 RDW > 14 % i, 21 41
MR BE 71 R L SR 3 22, ML AAR H B il i A0S |
S R T R G v 0 Sk O ILRE A
B 255 5 k S Bk B LR E LT
TR R LR BN, BA )2 B H R
# RDW JKF-m FAE 0 )2 B 4] . RDW 2 Wi ACS
B TR0 A b 43 J2 BE B BT A 13,05 %0, 2
it ) RDW 7K 5 88 B fe 5206 52 L B Bt J A
X, BOHPFSEIES: ACS i3 RDW K FE8 . i
K- RDW 5 BEHe i 24 41 ¢, RDW 2 5 $i B B
BRSNS fa B &S, ARSI S Z AT, [ AR & B
RDW 5 B3 5 B F# ik #H C ., RDW 5 TCFA (B3
WL R EASE, X5 ACS H & 5 5B et ok 9 2
R B 45 IR 2R SE N S A AE 5 A A N
T I 7 AT A e o r R R T R L I 5 AR A2
41 HE 21 48 B RS 50T A0 JE I A1 BR AT 5 i 21 44 i
B il RDW JKSE TR A G, 1 RDW KFF 5
ST 5 R AR AR SR N 1 & A o DT R 2T 4
I T A 355 A o A R 5 o 2T 40 B A i A E AT 40
JiL 0 T [ B 3 2> 488 i 4 21 20 M AE K R AR 4T R AL
it ) R 1 1 959 Ak A 0 200 A A b A A )
JE o S T3 00 40 HE £1 240 M 45 i n o BL A4 Sk il k4R
I 2 T Jok AN AR i BE R A B . TR, RDW K SF
Fh v el A0 JE] I A 2T 40 R N 25 R L 4T A A
TERE 1 BEAIG, W 2448 22, [ B ke 2% 2 TR 1 2 3F i
Hemt 2445, 514 MACE & 4D, XWET
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