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WE: BRI WIS 2 BURRAE (T2DM ) & S 46595 22 M8 25 1 3% 1) B0~ B 2R (Hey ) (\D- R (D-D) B ffii /)
WS AL, BT T2DM JE & U AR 2R . A3k 8 2020 45 1 H 5 2022 45 1 IR T s B e i
A1 120 5] T2DM B35 BT R4 (T2DM 2H) AR 75 & i B A5 K £R 3 0 o AR & Ui B A2 4 (n = 60) il
F R BTG AELL (n =60) ; 575 3535 R A AE W T Hh O 5 B (AR 119 60 31 ekt B 25 1 S fE R X 2 ., 3 2 ik B T
JRAHIIZS ME 5 T L, o7 A ABX-120 4 i 200 M 43 288 43 A 434G 00 S 227 i /N AR AR B (MPVY) i /s Al 44 FR 4 A 58
(PDW) L IfiL /MR FEAR (PCT) /NI 45 (PLT) 25 i /IR S, 4 B 2l 5 53 AR 1fi 2% D-D 27 4k 26 1) (FIB) |
S48 AL DU U] ( PT) 375 A8 4366 L 375 FRE I [70) ( APTT) e 956 aff AP (7] ( T ) 26 ot 968 5 e , WA 10 21 28 P SCRG A £ i 1
A (HbALe) 7K, MOREASCR: I 23 1 1% (FPG) , 4> B gl 2B WAk 2% e A AR Hey KP4 fg B4 B4 55 T2DM
A AR IR A AR 25 I R A AR 21 A2 1 I /R S 88 L SESE bR HbALe (FPG K& Hey /K-, R H Pear-
son F3C3HT Hey BEIMARHR X IM/IMRSELS FPG R, 2 K logistic [0I5 43047 T2DM Ff & f il 4555 45 1) fs 6 B8
2, Z£EE T2DM 4141 MPV PDW J% Hey .D-D FIB HbAlc FPG 7K .25 55 F-filt i % 841, PLT . PT  APTT J% TT
B E AR TR HRAL (P <0.05) s T2DM 41 55 fit B Xt R 20 Z 305 1 PCT AR 22 7 4048 (P >0.05) o Ff & fiffil
B AR AL BH ) MPV K Hey \D-D \FIB \HbAlc FPG /K- 3 5 F A& A i i A8 41, PLT (APTT B 8T R I %
MR AE L (P <0. 05 ) 5 AR I A Al 36 A8 415 5 e A 45 6 78 20 FR 2 (1) PDW (PCT (PT Al TT [ 2% 5+ B Ge T
BX(P>0.05), KB WA B HM Hey 5 FPC R IEA X (r=0.384,P<0.05),D-D 5 FPG 2K (r=
-0.079,P <0.05) ,FIB .PT APTT TT .PLT .MPV .PDW .PCT 5 FPG JoAH ¥ M: (r=0.056, — 0.368 . —0.016.0. 056,
0.150.0.112.0.150., —=0.077,P >0.05) . Logistic 7] J94> 7455 & 7%, Hey .D-D . FIB .HbAlc & FPG 2 T2DM i ¥ %
AR A ST B R (P <0.05) 4518 5 T2DM R I & Sl 648 B3 HLER, T2DM H: J il i B s 28 2B 3
i) PLT APTT 2 % F[%,MPV } Hey,D-D FIB HbAlc FPG /K @ 3 I & ; Hey . D-D FIB HbAlc # FPG J& T2DM Jf
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Analysis of risk factors of microangiopathy in type 2 diabetes mellitus patients
TIAN Xiaoqin,SONG Linlin, QIN Yingxue
( Department of Endocrinology ,Liaocheng City Central Hospital ,Liaocheng 252000 ,Shandong Province ,China)

Abstract: Objective To observe the changes of plasma homocysteine (Hey) ,D-dimer (D-D) and platelet parameters
in type 2 diabetes mellitus (T2DM) patients with microangiopathy ,and explore the influencing factors of microvascular disease
in T2DM patients. Methods A total of 120 patients with T2DM admitted to Liaocheng City Central Hospital from January 2020
to January 2022 were selected as the research objects(T2DM group) ,and the patients were divided into non-microangiopathy group
(n=60) and microangiopathy group (n =60) according to whether microangiopathy was complicated. In addition,60 healthy
people who underwent physical examination in Liaocheng City Central Hospital in the same period were selected as the health
control group. The fasting venous blood was taken from the subjects in the three groups in the morning,and the mean platelet

volume (MPV) , platelet volume distribution width ( PDW ), platelet crit ( PCT), platelet count ( PLT) were detected by
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ABX-120 whole-blood cell five-classification analyzer; the blood coagulation indexes including the plasma D-D, fibrinogen
(FIB) , prothrombin time ( PT), activated partial thromboplastin time ( APTT) and thrombin time (TT) were detected by
automatic blood coagulation analyzer;glycosylated hemoglobin (HbAlc) level was detected by glycosylated hemoglobin meter;
the fasting blood glucose (FPG) level was detected by blood glucose meter; and the Hey level was detected by automatic
biochemical instrument. The platelet parameters, blood coagulation indexes, HbAlc, FPG and Hcy levels of subjects between
the healthy control group and T2DM group, the non-microangiopathy group and microangiopathy group were compared. The
correlations between Hey, coagulation indexes, platelet parameters and FPG were analyzed by Pearson correlation analysis. The
risk factors of T2DM complicated with microangiopathy was analyzed by multifactor logistic regression analysis. Results The
levels of Hey,D-D,FIB,HbAlc,FPG and MPV ,PDW of patients in the T2DM group were significantly higher than those in the
healthy control group,and the PLT,PT, APTT and TT were significantly lower than those in the healthy control group (P <
0.05) ;there was no significant difference in PCT of the subjects between T2DM group and healthy control group (P >0.05).
The levels of Hey, D-D, FIB, FPG, HbAlc and MPV of patients in the microangiopathy group were significantly higher than
those in the non-microangiopathy group,the PLT and APTT were significantly lower than those in the non-microangiopathy
group (P <0.05) ;there was no significant difference in PDW, PCT,PT and TT of patients between the non-microangiopathy
group and microangiopathy group (P >0.05). The Hey of patients with microangiopathy was positively correlated with FPG
(r=0.384,P <0.05),D-D was negatively correlated with FPG (r = —-0.079,P <0.05) ;and FIB,PT,APTT,TT,PLT,MPV,
PDW ,PCT were not correlated with FPG (r =0. 056, —0. 368, —0.016,0. 056,0. 150,0. 112,0. 150, —0.077; P >0. 05 ). Logistic
regression analysis showed that Hey, D-D, FIB, HbAlc and FPG were independent risk factors for microvascular disease in
T2DM patients ( P < 0.05). Conclusion
decreased significantly in T2DM patients with microangiopathy,the MPV and the levels of Hey, D-D, FIB, MPV,HbAlc and

Compared with T2DM patients without microangiopathy, the PLT and APTT

FPG increased significantly ; Hey, D-D, FIB, HbAlc and FPG are the independent risk factors for microangiopathy in T2DM
patients, which can be used as indicators for early diagnosis of microangiopathy in T2DM patients.
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B W H B A IR R EZ —. HET,
T2DM (i8I A AE K A= AL i A B s A B84k
/I BE S LW PR I A8 O A RE 1 & e L AR
RS F B W BRI L K A
PR Ay 0 TR B 7 20 10 7 BRI ARG 5 I R 22 3R
BRI 0 BRI K A
A 5 R T B AR SR R Y R
17 D-Z R AR (D-dimer, D-D) 55 1l #4: 5 5% % 1)
FAOK AT FE R BB DR I A U 4 2 (4 D-D
K2 R TR A A S TS, B
BB RE R , £ ML T i BEARAS , D-D JK-PH2E
B, e A SOOI R e AR o T R 2 b R R
(homocysteine , Hey ) f& 5 b P L& A E LR . B
FFERW, w5 Hey 7K 55 5 WESE 3 A0 5, 8 RO 1
o S B /N ERUE S D RE A2 105 3 Hey R A, 35
BUF 1k 9 JE W5 Hey I iE' ™" . 4 BF 5 4 3,
T2DM (¥ Hey ATFEAEHREAII BT o T
I, ABFFEWEE T2DM IR Ui A& 22 i Hey \D-D

/MRS EE, 738 T2DM FH R Bl i 22 1 e
W ER, DU T2DM S8 I i 8 22 1 03
9 TS BB A TR (E AR S o

1 RS

1.1 —#gaf H$E2020481 HE2022 41 A
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1.2 WMZEERR (1) fi/MrSE:3 A2 ilE ST
T RS B KL S mL, BT TR M i
B, N ABX-120 42 1 41 A 532 43 BT A SCRS: )
SE-£470fL /AR AR FH ( mean platelet volume , MPV) | Ifil /]>
*x1

HRARFR > A T ( platelet volume distribution width,
PDW) . If./Mfg &2 ( platelet crit, PCT) A SR
(platelet count,PLT) 2 ifil /N Z: 455 (2) BE ML 46 45 :
3 A E T RAIBCS IS K S mL, & T
PRl et se g b SR T4 B Sl BE 2 A i (H
A Ay AR HE) Kl 1M 3% D-D 21 4k 25 1 )i (fibrinogen,
FIB) K BE MBI 7] ( prothrombin time , PT) |7 {1 &8
43V ML 3G W6 B5) [R] ( activated partial prothrombin time,
APTT) % IfiL /i (5} [7] ( thrombin time, TT ) %5 1f1 % 48
Frs (3) MUBEFE AR : 3 2523805 34 T Rl s 18
FRIDK I 5 L, 1 PR A I 212 AR AR A I 21 2
1 ( glycosylated hemoglobin, HbAlc) 7K 5, Ifil B3 £6:
23 B 1M A% ( fasting blood glucose, FPG) 5 (4) Ifil 3%
Hey:3 2032103 2 T8 SRl O 3 R ik afi. 5 mL,
4 B Sh A WA o7 o A (R 1 2P TR =) A6
M3 Hey /K-

1.3 ZEitZ4b 8 )i SPSS 20. 0 i fr4eit
PO THEVORHASEL £ PR 2E (v £5) 3R, 4
] LE AR ¢ Gr 5 BT A BSOR 1 0 380
Y1) G 55K FH x* K565 R - Pearson AH 5G4 43 A7
Hey 7KF- (BE 148 bR 2 1l /MR 2405 FPG i #H ¢
£ R Z AR logistic [543 H T2DM - & S I 45
AR fER R R 3 P <0.05 N2 A i E L,
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2.1 T2DM A5#EXBAZIRER Hey KFEH
BMIEFREEE 45 R WA 1, T2DM 41 & Hey .
D-D i1 FIB 7K V- & 25 /55 T il FE XS B 41, PT  APTT Al
TT @ ER TR A, Z2REHITEB (P <
0.05) .

(R HRAES T2DM A iXEH) Hey 7k T ik I F 47 L3

Tab.1 Comparison of Hcy level and coagulation indexes of the subjects between healthy control group and T2DM group

(x xs)
215 n Hey/ (pmol - L°") D-D/(pug-L7')  FIB/(g-L°") PT/s APTT/s TI/s
TaRRE X HRZH 60 72.40 £7.59 79.25 £6.65 2.56 £0.69 12.26 £2.36 29.85 +5.79 15.10 £2.65
T2DM 2 120 87.35+£7.02 273.40 +32.08 3.36 £0.75 11.16 +2.55 27.80 +£4.43 12.15 £3.38
t -13.111 -46.323 -6.915 2.811 2.635 5.912
P 0.000 0.000 0.000 0.005 0.009 0.000
2.2 T2DM A5REMBAZIKNEMBEFMANR  FRFS TEEN R, ZRA8ITFE L (P<
SHOKTFE 4PRWE 2, T2DM 4% PLT  0.05) . T2DM 2 5 fi e X i 41 2 10 # 19 PCT LLAg
BT RN R4, MPV PDW J%z HbAlc FPG 7k 2R TSI X (P >0.05),
x2 EERXRAS T2DM AF K ER MAEM M/NMESH LR
Tab.2 Comparison of blood glucose and platelet parameters of the subjects between healthy control group and T2DM group
(x£s)
25 n PLT/ ( x10° L") MPV/IL PDW/IL PCT/% HbAlc/% FPG/(mmol - L")
fee X IR 2 60 190.30 £22.27 9.23+£1.97 16.21 £2.60 0.17 £0.06 5.45+0.89 3.62 £0.87
T2DM 24 120 175.05 £29.18 10.47 £2.63 17.16 £2.44 0.17 £0.05 9.37 £1.46 8.13+£1.49
t 3.561 -3.509 -2.393 -0.118 -19.023 -21.708
P 0.000 0.001 0.018 0.906 0.000 0.000
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2.3 RAHAEZMOERTASHEMOERTAHSE
HH Hey fRgMigtrk EEbE Z5RWEK 3. HE
T A s A2 2H £8 19 Hey \D-D J¢ FIB 7K1 2 355
FAR I LN SR AS 4, APTT 1 (% F K I3F & 1

MAERAZH , A G (P <0.05)  RIFE
T A A8 245 K B i AL 2 R B Y PT A TT
HE e S G (P >0.05) .

R3 KAARFMERTAMFRBMEREZHBEN Hey K FFEMIEIRLE

Tab.3 Comparison of the level of Hey and coagulation indexes of patients between the non-microangiopathy group and the

microangiopathy group (x+s)
215 n Hey/ (pmol + L71) D—D/(ug-L’l) FIB/(g- L") PT/s APTT/s TT/s

A IR E R A4 60 81.15 £8.21 245.70 £21.74 2.88 £0.52 11.26 £2.81  28.55 +5.81 12.25 +3.22
FE R A B R AR 4 60 92.20 +5.58 298.30 +30. 68 3.54 0. 66 11.16 £2.66  26.05 +5.45 12.20 +2.78

t -8.610 -10.802 -6.014 0.210 2.427 0.091

P 0.000 0. 000 0. 000 0.834 0.017 0.928

2.4 RAZMOERTASHAMOERTHE T4, 2ZFA50IFE (P <0.05) ; K I A& MUML

EpmEfmMRSELLE  4PR LK 4. HRR
AR A A8 9 PLT S 35 AR T R 9 4 ol A8 s
AS2H ,MPV (HbAlc J FPG 2 25 & TR JF K sl
*4

ERAR S IR SO e AL 4L (9 PDW AT PCT
e IS L (P >0.05)

AHERBMERETHES H LM EREESEE MEM /MRS E LR

Tab.4 Comparison of blood glucose and platelet parameters of patients between the non-microangiopathy group and the mi-

croangiopathy group

(x%5)

20 5] n  PLT/ (x10° L") MPV/{L PDW/L, PCT/% HbAlc/% FPG/(mmol - L™")
HIH B E R A 60 183.70 +33.34 9.32+1.81 16.63 +£3.78  0.17 +0.04 8.83 +1.73 6.38 £1.95
It R AE AR 4 60 165.70 £29.69  11.26 +2.50 17.73 £3.66  0.18+0.05  10.21 £3.43 10.11 +2.48

! 3.117 -4.876 -1.624 -0.903 -3.037 ~11.007

P 0.002 0. 000 0.107 0.368 0.003 0. 000
2.5 HAWMEREZTESE Hey D-D,. /MRS % 3 'LTJ"L/I:\,

5 FPG XM JIF &G & 7 22 B E 1 Hey 5
FPG S IEHI%(r=0.384,P <0.05) ,D-D 5 FPG &
fiAH*x(r= -0.079,P <0.05) ,FIB . PT APTT.TT,
PLT MPV .PDW .PCT 5 FPG JoAH =k (r=0. 056,
-0.368, —0.016,0. 056,0. 150,0. 112,0. 150,
-0.077,P >0.05) .

2.6 T2DM HRBMEREHNSEERSHT 4
W35, ¥ Hcy.D-D FIB APTT .PLT MPV .HbAlc,
FPG VR0 B A&, R T2DM Jf: Al 38 9 A2 A
AR EE R logistic [B1177%: BEAT 22 N R 70 A, 45 2R B
7~ ,Hey \D-D  FIB, HbAlc, FPG J& T2DM Ff & i
R ML fER N R (P <0.05) .

&S5 T2DM HRMMERER S EE logistic [T 547
Tab.5 Multiple logistic regression analysis of microangio-

pathy in T2DM patients

- e 95% A5 X Ji]

Eieza B ARMESR Wald LIHIE BT

Hey 0.956 0.421 5.529 2.612 2.135 10.657 0.000
D-D 0.739 0.356 5.327 1.749 1.238 4.691 0.000
FIB  -0.135 0.052 6.623 0.877 0.794 0.969 0.013
APTT -0.024 0.020 1.360 0.977 0.939 1.016 0.224
PLT 0.172 0.124 1.937 1.188 0.932 1.515 0.164
MPV 0.368 0.448 6.922 3.068 0.829 1.610 0.067
HbAle 1.621 0.678 5.459 2.847 2.192 14.476 0.021
FPG 0.691 0.253 6.870 1.994 1.361 5.920 0.000

BB 2 — 2 LIS P OB T s S AE A g
PN , 4 TR B RO A BE 4. 25 fZ N, HAL AR
TR R R T A A A I A AR <
100 wm FARILAS K 40 A5 4% , IR 15 o
PRI RS A5 f Ry i L0 T2DM 2 K AR T rh B4R
N, B E T P T 2523 A ot o % () T i B I
51 LA S OB . B % T2DM N R G AE K
R B A PR S R R 4 2 8 T M S PR
FITRERE S BF90 8% , B A8 25 /& T2DM
B B LB R R M R —, R
FFE S a LB, HMUMAS 2 R A R e, 3%
Py A5 RE I | L O 5 R g L I A AL e
212078 TIDM G (LA 28 1 T 5 ) R e £
REFIAE I B, PRI, 485 T2DM 2% Ui 48 28 1Y
RAHL AR 0 PR 2060 o1l A T2DM S A9 78 I
RRERIPHAH EEE X,

T2DM F A A e 5 2 MR A X,
Horp B E BRI -2 ARG =R F R E B AE
FiI. Hey J&—Fh & B LA EHEMR, AT A S IE PE AL
Y. B H R A T 07 240 e 4540 S Dhee , 5 &
- LAR S 8 A 0 S Hey AP AN 500 iR I
EEIREYIADC, 1 H.-5 T2DM K i 45 A8 B 52 A
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Ko D-D ELFYEE A3 ™9, 5 APTT (PT [ TT,
FIB 31 4yl PR & UL 00 PF-Ail BE 1M -2T 745 22 S DI R Y 4
Fro AU AL T 55 MOBRIR S, 48 P9 B2 ik F R
i SNEIRE | Zy %of I A8 PN R 240 b o i . 2 A F
GEUESE , AT SN | LGS P B 403 493 5575 A 1) L T P
W £ S REZERLAE VA C Y . PLT \MPV |
PDW \PCT J2& 5 2/ /MRS58, TS HLAABE 1l 1)
AES . HbAle BEAS I WG 3 A T IR il 7 3
z@ﬁﬁ%?%ﬁ?%mﬁﬁﬁﬁ¥o$ﬁﬁﬁ%
R, T2DM 4 3% ) MPV _PDW }% Hey . D-D FIB
HbAlc FPG 7K - 1 3 iy (g JE X B 41, PLT  PT,
APTT F1 TT g AR T e Xy B2, B T2DM 3%
(1) Hey \D-D LUK Il /M S8 kA MU B85 A A
EEIM-LF I R RERENR . [RI B, AROF LS R BoR,
55 I R A5 9 A8 21 B, I Rl ot s A A AR
F 1) PLT APTT % 3 T [%, MPV }% Hey,D-D FIB,
HbAlc FPG K-V ¥5 82 3 T w5 HLIF & S 48 78 8
H 1 Hey 5 FPG 2 IEAHX, D-D 5 FPG 2 i ¢,
XYL, B T2DM B AE K, K0 ™
SN R IR I -21 0 R g, (R LA R A 2 1Y
E 1ML -27 175 22 45 D) B 25 L , 100 30K ol € 1ML -2F 5 R 48 )
REZEAL VT RES R B I IS N B2 R A RRE O, 1
XTI 7E PN B A4 L o 48 4 , S 380t A 3 s M 1
A8 REAL RS, AT I e A8 o Ik, A bt
FEE—H logistic [B]JT 4345 5 7, Hey .D-D (FIB |
HbAlc J FPG J& T2DM fB 35 A B I A5 s 228 113
SfERE R R . AR, IR S Y R
T2DM Jf & o L5595 722 ) f 6 PR 2=, Wl T2DM Jf
RGN A 722 F8 1ML/ S AL AR A, I B 25
TRHEIAYT , A ks S B B Y iR
SEPYHE Y Hey \D- T BRIRIEA KX T2DM I % ik
I R AR B 4 i 2 A (8L, T Ry SR 40 93 Bl
Tﬂm%%ﬁmﬁﬁﬁﬁkﬁﬁ@,% H i,

W T2DM FR 3% %) Hey .D-D (FIB . HbAlc } FPG
TR, AT LI W I A 78 I A ) R A, TR
RL4GT 10, 238 T2DM 38 i fd Btk Ol , 32 s i
(A BT o o

25 LR iR , T2DM Jf 2 A il 48 722 78 35 A7 AE B
M-£F5 RS P Re 2= AL, PLT APTT I 2% F [, Hey |
D-D .FIB HbAlc FPG 7K F &% MPV i % F} &5 ; Hey
D-D .FIB HbAlc } FPG J& 501 T2DM j& & % A 1%
I AR A8 B i ST A I PR 2%, AT AR S KL 2 i T2DM
FE AR AE s 8 B FE AR o
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