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Abstract

Objective: To explore the correlation between mean platelet volume/platelet ratio (MPR) and ca-
rotid atherosclerosis in type 2 diabetes mellitus. Methods: A total of 210 patients with type 2 di-
abetes mellitus who were hospitalized in the Department of Endocrinology of the Affiliated Hos-
pital of Qingdao University from August 2021 to December 2021 were retrospectively analyzed.
74 patients with simple diabetes mellitus were selected as the control group, and 136 patients
with carotid atherosclerosis were selected as the observation group. Clinical baseline data, blood
routine and blood lipids, fasting blood glucose, and glycosylated hemoglobin were collected, MPR
ratio was calculated, and the correlation was compared. The observation group was then divided
into three groups according to age: <45 years old group, 45~55 years old group, and >55 years old
group. The MPR level was compared, to analyze its clinical value in type 2 diabetes mellitus com-
plicated with carotid atherosclerosis. Results: The course of disease, age and MPR in observation
group were significantly higher than those in control group, the platelet count in the observation
group was significantly lower than that in the control group (P < 0.05), and the difference was sta-
tistically significant. There were no significant differences in gender, smoking, drinking, systolic
blood pressure, diastolic blood pressure, fasting blood glucose, glycosylated hemoglobin and mean
platelet volume between the two groups (P > 0.05). The MPR difference between the <45 year old
group and the other two groups has statistical significance. Multivariate logistic regression analy-
sis indicated that MPR was still a risk factor for carotid arteriosclerosis in type 2 diabetes patients
after adjusting for some risk factors such as age and course of disease. The receiver’s curve (ROC)
was plotted. When the MPR cut-off point (cut-off) was 0.043, the sensitivity and specificity were
58.8% and 62.2%, and the AUC was 64.5 (95% CI: 0.566~0.723, P = 0.001). Conclusion: The in-
crease in MPR level is correlated with carotid atherosclerosis in patients with type 2 diabetes mel-
litus, which can be used as an auxiliary index to reflect carotid atherosclerosis in patients with
type 2 diabetes mellitus.

Keywords

Type 2 Diabetes Mellitus, Carotid Atherosclerosis, Mean Platelet Volume and Platelet Ratio

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

2 RUBE LRI WS R 2 —, KM A 5 SRR AE, 110 20 Fk o A e A P o i 1 3
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93 1Y R 993 2R TE W PR 3 0o J0G LB 0006 2 90 6 1) 2~5 {35 [ 1] ZERE SR AOZE T IR B oy, B0 T 0o il 045 S5 5
(%045 80% [1]. BFFERM, 2 BUNEIRF & — P8 MG AR [2]. RZ IR SRR, 2 BUBE IR
T 2 F B M IOE R IR E T R (3] P8I MR AARAR (MPV) RN (PLT) B 11 S5 5 ifiA%: T i fH 98 5
RARDE,  H O WAIE S5 Sl ko R AL AH 5%

A E P2 L /NAR A (MPV) 5 A R S A P I NS 1 388 b s, 7 26 B 5 A% 400 2 R
BT, MPV 5 PLT 27, PMERFI/MEFEPM = PLT x MPV){EE[4]. T4k, MPREN
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2. BERE G
2.1, —iER

EEE B REMBER 2021 £ 8 A £ 2022 4 6 A WiE R fpal 2 AU R B 74 BIAXTHRA, 2 A
Bl R Ip3 & 2Bl I R AL 1 136 4] S Wi 22 4 .
2.2. PNFRHE

1) XHRALGH A 2020 4 (I 2 BUERHIATRED) [THERIOLIRE, JR G R
2) WMEHFFE 2 FEIRR IS WibrvE & FH s Bk FEE1k; 3) £HERSHE RSN, HEMARI A,
BB R .
2.3. HERRFRE

1) | BUBEPRIG . UL QRS JR O e A A R R TUME IR 2) & IF MR R, EE YL, B

PRIPE S BB (s 3) IEAE(E I B AR AR AT SEMa 254, Wl B R . AR RSRPIR 25, HOR
MR R IR 25 -

24. Fik

2.4.1. ImPREARFRSE
Ve R — M ERE, WRREER. R B, RE. WES. UOE . AR, URGEE . BFIK RS,
HHEAAEIER(BMI) = 4 H (kg)/ & &i(m)2.

2.4.2. MiEHRFREMN
KHOE B H 2 B F Ak, A0 282 i /MR PSR AR R SRR IRE . BEAL 2L B
M4, 115 MPR.

243, BRI FEZEHEERE

R PR B R U F E I E CIMT, 1E% CIMT < 1.0 mm, 7£ 1.0~1.2 mm [E 8 I8 S, 1.2~1.4
mm Z [ANBEERTE R, >1.4 mm s ko 2 o HUP 2520 bk P Hb S B2 (CIMIT) B KA A B 2% CIMT 3.
25. GitEA®E

KH SPSS 26.0 Gttt 22X B AT AR . P& IER AR E R LA(X £ s)Rw, KHAMALFE
ARG, FEIER AR RITHEZERILL M (P25, PT5)K R, KA. DL P <0.05 NERH G2 L.
3. &R

1) MEAHMIHRE. FER. MPR B & T4, i/ MOHEUE T3 HRAP < 0.05), ZREA
Gt . HAeir 2 A 2= R824 = (P > 0.05), WL 1.

2) ANFFERZ PLT. MPV K& MPR EE4L, <45 B4 5 AR 2 20 PLT. MPR JK-¥ K ZE R A Giit e X
(P<0.05); 34 MPV /KFZERTLSIHEE (P >0.05), W& 2,
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Table 1. Comparison of general data and detection indexes between the two groups
= 12 HBE—RER R NIEFRELE

tiky s s e P 1
PESI(%&) 59 (43.4%) 39 (52.7%) 1.673° 0.196

W 4 (%) 23 (16.9%) 15 (20.3%) 0.365° 0.546

R (%) 23 (16.9%) 11 (14.9%) 0.148? 0.700
BMI (kg/m?) 24.99 + 4.49 25.04 +554 0.445 0.657
(D) 58.76 +9.23 51.22 +11.71 —0.525 <0.001
TR (4E) 10.88 +7.87 7.02 £6.22 ~3.637 <0.001

SBP (mmHg) 138.28 + 17.79 134.97 + 15.49 -1.345 0.18
DBP (mmHg) 79.12 +10.32 80.50 + 10.71 0.915 0.361
HDL-C (mmol/L) 1.19+0.37 1.11+0.30 1.686 0.093
LDL-C (mmol/L) 2.78 £0.87 2.97 £1.10 ~1.352 0.178
TG (mmol/L) 1.66 +1.28 1.90 +1.78 -1.146 0.253
TC (mmol/L) 4.66 + 1.06 481+1.44 —0.856 0.393
FBG (mmol/L) 7.65£2.75 7.55 +2.80 -0.243 0.808
HbA1lc (%) 8.62 +1.94 8.31+2.08 -1.082 0.281
Plt (*10%L) 216.51 + 45.90 237.09 + 48.60 3.04 0.003
MPV (fL) 9.75 £1.02 9.59 +1.07 -1.093 0.276
MPR 0.048 +0.013 0.043 £ 0.012 —2.65 0.009

7E: BMI: {KEIEH. SBP: Wg4i/k. DBP: #73K/E. LDL-C K ENGE A HEEE . HDL-C: =25 g 2R 1 JIH & i
TG: Hi=fs. TC: MJHMERE. FBG: ZMEIM#FE. HbAlc: LML EE, Plt: /M. MPV: ~Eiif /MR
PERL. MPR: PR8I /INE AR AR 5 il /N AR

Table 2. Comparison of PLT, MPV and MPR in different age groups (X +5)
52 2. NEEHE PLT. MPV & MPR EEE(X +£5)

21 5] <45 % 45~55 % >55 % P
PIt (*10°/L) 237.60 + 50.70 226.15 + 46.95a 215.86 + 43.75a 0.039
MPV (fL) 9.42 £0.96 9.66 + 0.84 9.71 £1.02 0.296
MPR 0.042 +0.126 0.045 +0.012a 0.048 +0.013a 0.045

VE: a: 5<45 SHMEL, P<0.05.

3) MRIRIEREHE A LR, KWL E = N =41, TR A 4, BN B 4,
MPEEAEE B A= N C 4H. AL B, C 4 Plt /K-FB BAR TSR ZH(P < 0.05). B. C ZHAI MPV. MPR 7K
SFHA TR R4 (P < 0.05). WL 3.
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Table 3. Comparison of Plt, MPV and MPR in each group (X *5)
3. £4BPIt. MPV. MPR ELEZ(X +59)

S Xof f2H Al B 4 CH p
(n=74) (n=37) (n=39) (n=59)
PIt (*10%/L) 237.09 + 48.60 231.11 + 40.37a 212.62 + 39.80a 205.25 + 45.03a <0.001
MPV (fL) 9.59 +£1.07 9.50£0.72 9.93+1.02a 9.88 +1.07a <0.001
MPR 0.043 £0.012 0.043 +£0.011 0.048 £ 0.013a 0.051 +0.014a 0.003
e oa: 5XTHAEAAEL, P <0.05.
3.1. ZEREYISH
LAERE, ifE, MPROVBARE, 2ERATBNKEN AHEAL R, £ /K% & Logistic [T H
BEAT o0 . RIAERE, s, MPR S¥EERIM & I SEN I FEAE AR 5C, IR RAZIT AORE AL S R 3R .
HRSHIE 4.

Table 4. Multi-factor Logistic regression analysis

% 4. %A= Logistic @35 #r

Ei=2an b & b {EARE IR Wald K718 OR 1} 95% Cl P {f

MPR 0.069 0.026 4.564 1.534 1.035~1.968 0.006

R 0.038 0.024 2.561 1.06 0.991~1.089 0.001

g 0.058 0.017 11.504 1.039 1.025~1.096 0.01
3.2. ZiA#H ROC Mgk

PL MPR 845, 17 ROC MiZksr#r, 24 MPR Y] si(cut-off) >y 0.043 B, HEUSH: FI4RE R 144 58.8%.

62.2%, AUC 4 64.5 (95% CI: 0.566~0.723, P = 0.001). UL/ 1.
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Figure 1. ROC curve of MPR level predicting carotid atherosclerosis in type 2 diabetes mellitus
1. MPR 7K FF 2 BUMEFR R & F MBS AERE (LY ROC HhZk
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B S R R A O 10 11 2 505 () R R, B SRR SR RRREAL A — FhI8 I SORE S, T AR
T B2 B KR A AL S S AR B R AL, 0L/ INARCTE B Bk ks o R A A I A T2 B P R OGS E ki %
RV 5 3% B AL /DN 3% 2 (0 164 00 2 20 K S R A A o L k| Ak Jee R DG B DR 3R 8] — U T, IfiL/INBR 55 7 e 48
MR EAER, FoAR R A B R P A R s 59— 7 T, & AR I ZNBRAE P R A PRS2 A Ak i A 6 A
R BRI R, (R AR T RR[9]. BhAt, 2 FUNE RIS B35 (1 4 By S8 RE S 0L 2 L /NG 16 3% 128
T I /IR PR B R SREE RE 19T . IR, PLT KPRl e T TH[9]. 40 K e 3 3 fh
FRPE, /MR 2 SR, B4 2 B Hh B R Y TR AR A XK 2 S 80 PLT AKCSF I R R
WEAN,  JORE IR N2 5l ARG TS 2 A, IR BV SR 2 B /NS, AT — A v AN )T
[10] & 7L/ 24008 2 o LA A 1) R 70 R IR SEE N8 17 L/ INARCE 2 K 55 AR A58 A, A T st A2 v 2 2
VERI[11] FEAMARN, /MR AN A28 B SR, MPV St 7 B i E R 4 i A pf AR O I 0, A
B FE A0 2 /IR R /N B H bR A I /NBR 52 B P PR TE FE AR o BRI I/ INAR T il A AR B L/
It /NBR B B 7, I LR K A A4 BiT9E /1 [12]. MPV T S i /NG P R HeAt bR B AR O,
Fh ARSI N AR T B AN p- AR BREE RGN, DARORS B X 58 n[13] [14]. MPR &
—MZEE T MPV R PLT BI4RFR, EAelS 5 AT PPAN B0 1095 175 AN TS

AW REERER, FRE 2 BUH R & I AL ST BRI R, X 5w W s 18 P 1 S0 /N
s, TETES YRS 5 R A AL, T I S A AN I K R R A (4 2 G DR[15] . AHI 9T 45 Sd S R
FEAE 2 FUWE PRI & I 3 sh kAL F A ST SE R IR 28, 3X nT R A& T 0B PR S R 3 R e v B K7, P2 4E R
BEHIPEIALZR =Y, 5 AN, BRI s B AR L T R [16]. KEMFALERME, MR T
W AR RAREIREOE 2 BUNE IR & HH Bk R R AL MO SR R 2, AR R S FHh (1 DG Bk
P, FTREAE T 7 e s BRI e N B2 WM B 23T R [17] [18] . AW 9T 3@ Logistic
[FIH7 BT, MPR & 2 BUBE IR & H sl Bk AR AL A SR R 25, FLBES MPR JKFItaE, A
5y RAEENBKIEAL . AHIE SR R A ), >45 B4 <45 B AMLLE, MPV K £ RS04 o
HATREJE KA MPV 7KF- 5 3500 ik o A R Ak, 1) 7™ 3 RS P AR DG I 5 AR R IO KX RAN K . AN[A) 434118 PIt 7K
5 MPR /K348 2 Tk, BT T T2DM & 3050 ik i 4k AR < MPR ORI ZE L Plt. MPV
B BTG U A 5 G ) T AR L« KR 4 ROC i 28 327 AUC A 64.5%, LB PE AR 577 43 731 58.8%.62.2%

2 FRTIR, MPR KIS 2 BN PR B & R sl ko AR Al A0 FLAG ARG, AR N e 2 2B TR
I3 R BB K RERE AL O B AR . MPV A PLT 2 I yB0% IUAR I A3 A 2%, 3 fil i 4 1 3h i 40 g
BT, AT AP AR 0 B A5 A, AT TG R B, T HANAS ST B TR WO T RVE SRR 2
BUBE R A S PR FERE AL I R IR O &, i BARAE KRR AR &, Bk, BRI BRHERR bR N B, A
WA REAFTE R ZE, 5 S — D IR ANTF R 5T

£ E&WA
e 5] T T R R R L IR H (21-1-2-2-zyyd-nsh) .
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