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Abstract

Objective: To investigate the correlation between platelet volume parameters and plaque area in
patients with carotid atherosclerosis (CAS). Methods: The clinical data of patients with CAS plaque
who were hospitalized in Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine
from January 2024 to October 2024 were collected, including gender, age, mean blood pressure,
platelet distribution width (PDW), mean platelet volume (MPV), large platelet ratio (P-LCR) and
cervical vascular color Doppler ultrasound. According to the platelet volume parameters, the sub-
jects with low index were set as the observation group, and those with normal index were set as the
control group. The data of the above two groups were compared, and the risk factors of plaque in
CAS patients were analyzed by multivariate stepwise Logistic regression model. Pearson correla-
tion analysis was used to analyze the correlation between PDW, MPV, P-LCR and carotid plaque. The
receiver operating characteristic (ROC) curve was drawn to analyze the efficacy of PDW, MPV and
P-LCR in the diagnosis of CAS plaque. Results: The PDW, MPV and P-LCR of the observation group
were lower than those of the control group, and the differences in plaque area and plaque burden
score were statistically significant (P < 0.05). Multivariate stepwise Logistic regression analysis
showed that PDW: [O"R = 2.510 (95% CI: 1.476, 1.268)], P-LCR [0"R = 1.418 (95% CI: 446, 0.581)]
was a risk factor for CAS plaque patients (P < 0.05). Pearson correlation analysis showed that PDW,
MPV, P-LCR were positively correlated with the severity of carotid plaque (r = 0.233, 0.259, 0.264,
P < 0.05). The AUC under the ROC curve was 0.776 (95% CI: 0.708, 0.843), 0.755 (95% CI: 0.688,
0.821) and 0.753 (95% CI: 0.685, 0.822), respectively. Conclusions: MPV, PDW and P-LCR platelet
volume parameters have high predictive value for CAS plaque.
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1. 5|8

FHA K35 B i AL (Carotid atherosclerosis, CAS) A2 J5 A& 14 & L (0 DL AIE[ 1], 24 & SRk FEREAL
PEFIR T A5 AR (9 SO RE B (2] CAS BEHUR BN KRR AL A A AE 1 2R I [3 ] 200 i o R R 4K 1) R 22
BAEEETE, WETCRIN CAS BEHLIIAR LL 20 ik P 65 r J2 5 I e o it e S0 Tt bR B ke« o X600 I 7
PR A AR (4]0 b0 5L A s e DR 38 A0 35 AR S AR S . LIRS 0 % R Ve IR A, >0 6 1) T o o
FRAE AL, 51 A2 2550 fik 4 Ji o 2 )5 (carotid intima-media thickness, CIMT)$# 5, %@ NBEH . f7E1E
DESCRER, JRE e, PRy, R 2 A SR R ILPER A T (ST, BT, ZHCEH
IR N kw2 7+ 82 T Us0R SE RO IR, I 5 995 15 o 2 2t AL 6 7 P i it o, i 2 35 A % ol
M A, BFFEREA, TR R L 3 1 Nk S 505 S kR AR AE T B VI OE R [6], /MR
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B T BRI R IR B S B B, s KA e BEIE AL (7], @lan, i MRATA R b S
SRR EAE R, AT BRI AR . (R AR R RN TN BN SORE RN R T, AT SR M B K 5k A A
WRRE. P /IMRAEF (Mean platelet volume, MPV)F IfIL /N iR 4 £ 43 477 5 & (platelet distribution width,
PDW) /& [ W IfTL /N 35 A B THRE O B RR B8], MPV 2 S Wit 86 A I /N R A B 7 0 O 4 S PR 48 B [ 9],
PDW BRI /MRAAFI B BUE, 75 S B BER O E M UM /R, AL T Btk [10], HUARILMGE
ARG M MRAE RIS 2, R MPV K ES &[], (/MR 504 240 R AR A 3 57,
PDW W2 F+imy, = FAHEL 20, 2 i 38 i LT SRR IR G S5 o KL/ LE 26 (Platelet-larger cell
ratio, P-LCR)J& S BROK ML/ 7 L, L& FF R BEE. BSE, B AL i/ ACRG B o Bes, H g
TERBEH[12]. W9 MPV. PDW J P-LCR Z [l 226 IEAHC[13]. MPV BT S8 ks FE Rl AL 72
2 IEARSR[14]. 24 MPV Al PDW JI i, 35 fERE P-LCR 3401, [l#E/E FI B 9 8, S EURIE. 4510,
LRUAEALSE, GBS XS . B ALK, PDW SRR R MPV, HAREEE /708, Sl /MRG0
AEXTAE R PEFEAR[15]. PDW. MPV il P-LCR —Ti¥8 A5 33 385 M5 AU B 3845, 7EIR IR b T 47 PR Fn
S . HETMARLZI MPV. PDW K P-LCR 5 CAS BEERARN N AIHF T, 4T CAS BEH I 2 2218
BRI, FoREeFHAR N CAS BEHURAR H AT 5 SR A Il {48 EL PR 12 W - PR R B B AR (1)
R 1T BRI P AR 2 H AT O IV U I A AR 05 . AR AR MPV. PDW. P-LCR 5 CAS B2 [H]
ISR, AT /MR R ZE06E CAS BESR I TRIANAE, A3 KSR R REAL BT 76 B A8 1T Pl £

2. ENERE
2.1. —RR PR

AW TR BT 700705, 200 2024 45 1 & 2024 45 10 T 16 o B2 24 K5 B e B e s e gt 12
] CAS PR (IR TERE, T RAZ N S HEER PR HELE T O 5, 3% 194 B, AR i MRAKFR 28
PRRRIEH, R RASIWEA, SRR 29~87 ¥ Z[H. WA SR Lg%
(P >0.05), AEEAFLETE. A7 ST O SR B I KB 2R B 2 5 etttk

2.1.1. SHIfRE

© FSNBKSEFEREAL PERAS Wrbr vt R (o8 75 I B 31 3h ik 70 AL P AN BB L, 35 CIMT > 1.5 mm
ol J5 R R R R L 1 50% . LG TR P AR e B R T, TR N SR RERE AL BEER[16].

@ BEHEbRE: BTy E A AR R i LR e, i A, [8]7E RN A)5R A A LY
Bih FE oA TERE s [ HL A OB RE B (RRAE , W NTR A B[ 17]. BB AR e B, & AR i
B MIME B ZE I B8 I BE S RS, T DU B A AE A S A2 Bh Bk RE R AL 1 v B A B T IR 3%
2.1.2. PNFRE

O WERIREIFTE CAS BLHZWbRUE; @ W 70X R I4T S50 ML R AR A 1 5

@ FERAE 20~80 B 2 H]; @ BIEHAE G RMKAE, ©® HELEMERESR.

2.1.3. HiRRARE

O B ORGP MRE TR S 25 @ B H SRR . T SR R T TR R
F; O IR EEAMIAIT A @ FAERRER, LERAMEEE; © HELAIM. FAH ML
I 5
22. IR AE

{5 APIETTA 60 YRt 2 3 8l /5 2 Wi U B8t Fo 0 REEs e, ARSI A 5~10 MHz. &
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B FTA IS G S Bk L s N [T FRAS SR AR B € T30 K5 BE N rh B S AR B X, 6
FUASKSEREA VI, FE RS SRSk AL 1.0 em iEum o &, W& CIMT ${H, ki s R Ay
HER A B BRI A, G b A JRE T SR R X s I [ S (P 41, B DD B fr B
R BRI, £ A S Eh ik o R Rk, MR I IMATRZ 45 CAS BEHCR ] Pearson A%
P, RALGHET.

2.3. MEIEHR

O FEMmE R hL EEERaL R, 8 CIMT. MEREREE. BRnEBE, HEBIRAA
BEYUE R, RPN R ORBER AR . A E %

@ BT RAES MRS T IS I, R4 B s A A i Ac i L MR AT 24 PDW IEH
Jal: (15.5~18.1fL); MPV IEH G : (9.4~12.5fL); P-LCR IE#VEMI: (13%~43%)

@ PP ETRS;: CIMT W5 5 BEH B I8 BB I, ¥ CIMT %0453 477320, CIMT <0.6 mm
N 148, 0.6<CIMT<0.8mm N2%, 08<CIMT<1.0mm N34, CIMT>1.0mm AN 4%, Btk K
—BIME N3 7, PEILE NS 7, PELL B R 7 40[18], MAREc BB N 2 4 HAR - B
T, RN G CAS J55 A8 ™ B R T o

24. GtEF*

BN Excel #2177, KA SPSS 23.0 BHHAT G120 8T, IERS AR REEEINLI(X £5)ERE
B, ATt 1B, IRAPAHM/MUEAFRZEE CAS B2 A= %; @i Pearson A<= Hr¥dE, iz
F ROC iR 50 #r, SemiR iz £ N RKZ P Logistic BT P<0.05 FnEREGiHEE .
3. 458
3.1. CAS fARFRF# . MWD HIHER

YN MLV T SR A 9 L1 194 6], Hodr CAS 43 104 6], XTHRZL 90 ], AE#8 X ] 4> A fE
29~87 % 2 [al, WAEYER SER S EER, (P>0.05), WE#E 1.

Table 1. The gender and age of the subjects were analyzed [n/(%)]
F 1. MREMRMEA. FRABR/(%)]

2H 5 B4 (n) 5 8 FR(x +s) P
WA 104 55 (52.88%) 49 (47.12%) 67.2+14.6 0,76
S HE 2 90 49 (54.44%) 41 (45.46%) 62.4 £ 14.1 '

3.2. FLAFERRTER PDW. MPV, P-LCR. IMEKFELE:

FHAECT AR, AT S %6 PDW. MPV. P-LCR /K TFHIEK, ZRWESGITFE LI P <
0.01), MW7 2.

3.3. RLEMEMR CAS BRI B S

WL L0 GAR B FE B o LU B AR T X R 2, i [ml A BEE 5 Le e, U ER 4 CAS BEHME B Bont
HEINFRE, ZRWE5H R X3 P<0.05), WE3.

3.4. FLARY CIMT, BERMEF. BERGAEF S KEELE
W& T 505 S WS B ik e KB ERE AR . BEER S ff AR 4. CIMT ST IR, ERAESi% EE
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SEMEP <0.05) L7 4.

Table 2. PDW, MPV, P-LCR and blood pressure levels were compared between the two groups (x £ )
72 2. FAEE PDW, MPV. P-LCR, MEKFLLE (T +s)

I (mmHg)
2H 51 B PDW (fL) MPV (fL) P-LCR (%)
SBP DBP
WEZH 104 13.03 £2.96 9.28+1.15 19.62 £6.59 130.57 £13.28 92.29 + 8.84
Xt AL 90 16.14 £0.38 10.5+0.97 29.54 £ 7.60 126.77 +24.39 87.63 £11.45
t - —9.931 —7.802 -9.377 -1.571 —1.754
P - <0.01™" <0.01™" <0.01™ 0.116 0.281
e SXHRAE: P <0.01.
Table 3. Analysis table of distribution of plaque properties in the two groups [n/(%)]
= 3. REAMBHR MR 2HHRDHR/(%)]
Hl n fiIml 75 B G ] 7 R
MELH 104 16 (15.38%) 52 (50.00%) 36 (34.62%)
X REZH 90 39 (43.33%) 19 (21.11%) 32 (35.56%)
P - 0.042" 0.034" 0.728

e XA "P<0.05,

Table 4. Comparison of CIMT, plaque burden area and plaque score between the two groups (X +s )

4. AT CIMT, PR GTrEiE,. PRI DK FEER (X £5)

205 n CIMT (mm) RPN (m?) PR A7 1] L
WMEEH 104 0.93£0.24 28.33 £20.31 7.65+2.42
o 20 90 1.01£0.30 38.49 + 46.61 9.27+2.42

t - -3.210 -2.199 4911
P - 0.020* 0.033" 0.001**

E: GRS P <0.05, P <0.01,

3.5. BERARTRSS PDW,. MPV, P-LCR 7KELLE:

ERFH, HIXTLHE PDW. MPV. P-LCR KV 5 it CAS Bk ™ 5 F2 & 1 ff R 43 B2 IEAH %,
ERAEGGH S EEIEEM(p <0.05), WS,

Table 5. Correlation between PDW, MPV, P-LCR and plaque burden score
# 5.PDW. MPV, P-LCR S5PR{HAEF S HIFE X4

L7 r P
PDW 0.233 0.017"
MPV 0.259 0.001"
P-LCR 0.264 0.000"

W SXTRAE: P<0.05, “P<0.01.
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3.6. CAS B EMRMF ML ERZE S Logistic EVI 4

DABE BRI o 0L 703 P el e i DR AR i, A0 4 3 20 e e Ay 1 5 SRR A CR B M LR = 0, Ll
Bg= 1), PDW. MPV. P-LCR fENHZ &, ZHEZP Logistic [FIHHT, 4% 5 H: PDW. P-LCR
FER CAS BEH™ EIR L fER NER, (~<0.05), W% 6.

Table 6. Stepwise Logistic regression parameters for CAS plaques

= 6. CAS BERZ > Logistic ElJ32%

95% CI
B AR b Sh Wald 2 O'R P
LR TR
PDW 0.920 0.271 11.531 2.510 0.007" 1.476 4268
MPV 0.084 0.256 0.099 1.418 0.753 0.646 1.829
P-LCR 0.111 0.040 7.623 1.118 0.032° 1.033 1.209

E: SXTEBAE: P<0.05, “P<0.01.

3.7.PDW, MPV, P-LCR %} CAS BIR=EiZE TN {E

ROC #1453 #7: MPV.P-LCR Tl CAS 35 2 A BB /™ 8 A2 5 1) i 28 1 THI X ((Area under curve, AUC)
SN 0.776+ 0.755. 0.753; PDW. MPV. P-LCR =& X CAS BEHe ™ & F2 & (1) Fill 1) AUC $KF 0.7,
FATTUFR bR AS I UK (78.89%, 54.87%, 64.23%) HFEFFEN(63.22%, 37.71%, 40.59%) (WLIE 1. % 7)

ROC iz
1.0
/| wmE
— —PDW
—MPV
P.LCR
7/  BEm
e
&
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1- 4514

Figure 1. ROC plot of platelet volume parameters predicting plaque severity in CAS
B 1. mMAMRARSE TN CAS BHR™EFZE ROC
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Table 7. ROC analysis of platelet volume parameters to predict the severity of CAS plaque
7. M/MRATRS TN CAS BER™EIZE ROC 747

Ei=an RS e 5 AUC 95% CI P i
PDW 78.89% 63.22% 0.776 0.708~0.843 0.034"
MPV 54.87% 37.71% 0.755 0.688~0.821 0.042"
P-LCR 64.23% 40.59% 0.753 0.685~0.822 0.037*

vE: SxREA LR P <0.05, P <0.01.
4. i1ig

FBNIKAE 4 BN KR FERE AR (R ] B MR ARR NP bR, H R BEEAE T S5 R B ik A J8 T
R RNk, ik EBAME. /MRAE RS K ZR SRR it AR rh 3y s . SRR M€, A
NS5 MARKTER, BRI EL, @ BE. RN ARESEY SRR, (EH BRI E R
SfaE, JLEE T AR AL O IR AT o MUK IR RRE R S I R /KPR, Bl L AR i
AL GE AR T2, R 5 R T R B /MR FE AR A N BRI S SR A, (i gk~ 3 UL 40 A ) P i
LR, B CAS Bk JE .

PDW. MPV Hl P-LCR Z [HfF/EM EL2 M R, £ CAS BEPL R J i A% il /N H Y #E TR,
ORI/ AR AR RE I, A& B P-LCR K B4 S VAR S B3 in, ) MPV 7K~F-x T+ &i[19], A
B ik PDW 3. M/ MREAFR R, S (Edka i id B AR, B PHZE, Mt
I ILRAG IR« IX S5 F R LT M BE RN F7, 51 I/ BE A 38 A4k, F 2 CAS BEHL T 1k
UL AT HER, (M /MAR S EUR 8 T s AR A IR R R G i ARk, [ By 0 (2 2 i A 3R MR 28 1 5244 1)
FEAE, TS N B ik BE Hp T S RN R [ R R . Rz, BRI NSO R S BT I LA T, TR
(VB AR FR A R TR e B, kD 1 RN I 7 1 XU

RIF TR I, TSR, WMEALE CAS BEERTHAL, FfrAlsr. CIMT $8br _LIRL, %57
B ES BB AR AR T XTI, 7E PDW. MPV Al P-LCR BAK/KF T~ CAS BEsfaE
PEIIN . AR SME T4 B B oR: 0T/ PDW. MPV. P-LCR 5 CAS BEH ™ 5 R 5 IEAH G (r=0.233,
0.259,0.264, P <0.05), A5t —L KM Z R FKZ W Logistic FIHAHT45 R E/R: PDW. P-LCR #5200
CAS & B PG s sh 71 2= AL R 2R, ROC HIZ 45 Rk W]: PDW. MPV. P-LCR 7ETill CAS
PR A BERE, UE MR R S BT VE A I CAS BEHUAS RS R M35 b5 4o IR W] Al
FHVRE /N B R RS I 245400, A 30 A b 20 2503 158 9 R D Re AR T, ANTTI XS CAS BEBR AR 7~
AR T PRCR, AR FAAAAE BRI, B R SIS KR AR DB B, /MR FR S8 AR
SEIFEAR, PR N 75 2245 A HAD M S B0 AT 28 & HEVEAS « AR 4% il /MR PDW. MPV. P-LCR £
FOBA A R T B CAS BEB R RS, 52 JA M v RS B AR DASR SR R CAS BEBR (4G HE %

gi bATid, M/NMRAFIZ5 PDW. MPV. P-LCR 5 CAS BEHt 2 35 IEAHSC, IR AT iR
RIS EIN CAS TR, FEAEJ9RE = (25007 ¥E

E&ME
I [ ARG S A B R A R 1 119083 MR 94 7 0 O B LI (8 5+ 82160856).
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