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HE: BW T A E Fazekas T3 19 2 BUBE B (T2DM) S8 35 (L3 = B H il (TG) /1w %% B B 2 1 fIH [ e
(HDL-C) /KT, AL 50 A BT {55 (WMH) fAHDCHE . iR IR 2021 4 1 % 6 AEWTIA N RIERE N
SPEHIBERY 529 5] T2DM J 35 3 i LR BEkt, i % N7 AT Fazekas $743, IFEIT3 30 0 9 (n=210) .1
K (n=257) 2K (n=48) 3 % (n=14) PU, FFWCEE— M TR 000 5 K A 45 SR AE AT MU R W R AT 5T . SR A
ZILH 7 logistic [8] T34 PEAl TG/HDL-C Hll Fazekas P¥43 1) 56 2 , F1| I BR #1437 5 £ 5 I $1 & TG/HDL-C 5
WMH EAEREHER, &ER 529 filE 5 h WMH FHME B8 319 41, 5 60.3%, 0 .1 9.2 9.3 HIWHZ
B0 AR WS s BT IO B RO R 25 IR LR L A L R B 25 A SR L (P<0.05) o PUZH ]
TG/HDL-C[ M(IQR) T Z RIS %= X[ 1.4(1.8) vs 1.4(1.6) vs 1.3(1.1) vs 1.6(1.6) ,H=5.361,P=
0.147] ., ZICAJF logistic [FH43#H7 7% , TG/HDL-C 5 Fazekas $F4341 37 A1 (OR=1.119,95%CI: 1.031 ~1.214,
P=0.007) ; 275 BryR A i BRI S 5 RE 45 R R, TG/HDL-C 5 WMH & AE XU S5 SO K &R, 4 TG/HDL-C>
1.385, &4 WMH XUk 25380, 4518 T2DM 835 TG/HDL-C /K V-5 WMH & 2B KUK F1™ 5 B 0 57 R G
KR 2 BB, WEH R SR R O IR R A DR R s MG RA; Fazekas 143
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Abstract; Objective To explore the level of serum triglyceride (TG) to high-density lipoprotein cholesterol ( HDL-C)
ratio in patients with type 2 diabetes mellitus (T2DM) in different Fazekas score, and its correlationship with white matter
hyperintensities (WMH). Methods The data of MRI were collected of 529 T2DM patients admitted to the Department of
Endocrinology, Zhejiang Provincial People’s Hospital from January to June 2021, and Fazekas scores were independently
assessed by specialised individuals. The patients were divided into four group according to Fazekas score: grade 0 (n=
210), grade 1 (n=257), grade 2 (n=48), and grade 3 (n=14). General information and laboratory results were
collected for a retrospective cross-sectional study. The relationship between TG/HDL-C and Fazekas score was assessed by
multivariate ordinal logistic regression, and the relationship between TG/HDL-C and the risk of WMH was fitted using
restricted cubic spline plots. Results  Of the 529 patients, 319 were WMH positive, accounting for 60.3%. Differences in

gender, age, systolic blood pressure, diastolic blood pressure, duration of diabetes, fasting blood glucose, albumin and
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history of hypertension were statistically significant between the four groups of grade 0, 1, 2 and 3 (P<0.05). There was
no significant difference in TG/HDL-C[ M (IQR) ] among the four groups [ 1.4(1.8) vs 1.4(1.6) vs 1.3(1.1) vs 1.6
(1.6), H=5.361, P=0.147]. Multivariate ordinal logistic regression analysis showed that TG/HDL-C was independently
associated with Fazekas score (OR=1.119, 95%CI; 1.031-1.214, P=0.007). Adjusted multivariate restricted cube
splines showed that there was a dose-response relationship between TG/HDL-C and the risk of WMH. When TG/HDL-C>
1.385, the risk of WMH was increased significantly. Conclusion TG/HDL-C levels are independently associated with
the risk and severity of WMH in patients with T2DM.

Keywords: Type 2 diabetes mellitus; Triglyceride; High-density lipoprotein cholesterol; White matter hyperintensities ;
Magnetic resonance imaging; Fazekas score
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[ 25 F [ 2 BB R 5 (type 2 diabetes mellitus,
T2DM) fEJ 3245 1 1, T2DM RH 5 19 il 1L 67 95 &
TR MBEZ I . I BT {5 (white matter hyperin-
tensities, WMH ) J& il /)™ Ifil 8 9 722 1) 32 9 5% & °7 48
FRU o WMH 25 i B s\ D e B 2 rh AR 45
ARG R 2 AT AR SR B IS % B, WMH (1) &
A R JE T BE 5 IR R AT AAE S A AR A 2L
A B (iglyceride, TG) /75 %2 B i 4 11
JIH [% % ( high-density lipoprotein cholesterol, HDL-C )
VE g T8 5 A5 14 LG FEABFRAR , N PG 5 R AR
YU IR o BRitZ4h, TG/HDL-C 38 5 A
PRSI WOBR A R JE S AT 6T, T2DM B 28
A WMH f KU 2 25 3G 0, A5 1] B 53 A 42 B
T2DM & AR SCIm PR BT RL, B 7E4R 1 T2DM i
TG/HDL-C 5 WMH FJAHCH:, S T2DM BB & If KT
B FIIHST WMH $2At— s i 1L

1 #ME5HE

L1 AR v 2021 45 1 2 6 J il
A NREE BN I EHOE ABE 1) 529 451 T2DM 35,
PIAFRUE: (1) WIERIZ W T2DM; (2) fEBE 55
(3) IERGERIERE . HEERARAE : (1) BEIRAGERAERR
7 R B R (2) MBS B AR
BEAT G | H B SRS | LR R IR B
HoAfth ™ e 5 (3) AFAEHAdEZ I WMH 1 % ifi
P (4) FRIRIRTTRHR K . ARFIEEHITLA
N REBEARBEZE 51 2t UE (HLHfE TS . QT2022414)
1.2 AR5 ik

120 VORI (1) WO IR
T EAE %1 (body mass index, BMI) , DL Ko 5] (AR5
WRPRIa s T SO He &7 5K R e I S 25— R ROR
(2) W B &1 TG . HDL-C . 3F HDL-C(non HDL-C,

nHDL-C) . B JIH[H 4 (total cholesterol , TC) L% F N85
4 iH [ 5% ( low-density lipoprotein cholesterol , LDL-C) |
WL I 21 25 H (hemoglobin Alc, HbAle) | 25 i Ifil 4
(fasting blood glucose , FBG) %5 Jiff i 1 2 (fasting insu-
lin,FINS) . It G I 7 SR HIAR Ak e 280BOR €3
2:( D100, Bio-Rad, 3¢ [& ) 5 fk % & Ot 46 9% Ml & ¥k
( AU5800, Beckman-Coulter, & [ ) 1l %8 .

1.2.2 FHFEIHFE (1) TG(mmol/L)/HDL-C ( mmol/
L);(2) R 5 Z HEPi$5 5 (homeostasis model
assessment of insulin resistance, HOMA-IR ) = FINS
(mU/L) XxFBG(mmol/L)/22.5,

1.2.3 WMH & f Fazekas ¥4 HBE ABE)G 58
Jlk it 3.0T @SB A, A5 A H M TIWL T2WI
FREOINAL 7 51 ( diffusion weighted imaging, DWI) £l
WA U8 5 PR &2 7 %) (fluid-attenuated inversion-re-
covery, FLATR) . WMH g SR K2 J5 T 1 5 sig A i 25 &)
Bl BT IR SAAR [F]  BL R TIWT S5/ A5 5\ T2WI
FfES FLAIR Bife5 DWL %055 Frf B ik
HIREUR IR L R Fazekas 528X WMH #£479F47,
WMH B FERE MM AR . 0 9. 6 WMH B
55 1 2 SRR AL B0 A s J] TP 2 AL BlRER  Jo
PR SCIRIE 5 2 G R S J L A P G AT
IR BT UR Rl A Bk 53 Z A HEI i == JR Rl
IR EIGER SR SRS B R Skt . Faze-
kas 73 1 — 2 SR R AR R EARBE IO %
ARG I EA B2 S A UM T

1.3 %itsHE KA SPSS 25.0 &4 sk A7 5dE 4y
e, MRS i #4483 R4.2.1 (http ://www. r-project.
org/ ) IR EIPET AR SR 18] o ABIFSE Tl R BEREAS
FFEIESS A, L M(IQR) 3275, Z M FEAR L
K] Kruskal-Wallis JEZS 80k 56 ; THECFORBIE (A
SR TR CRAAX KR T AR . RIIZ0H



- 1778 - Hh I RS

2023 4 12 A48 36 55 12 ] Chin J Clin Res, December 2023, Vol.36, No.12

JF logistic [B]J3 43 #r TG/HDL-C 5 Fazekas P43 (Y ¢
A BRG: 37 5 #E 45 B4 TG/HDL-C 5 WMH
KRB R, P<0.05 hEFAGITFE L,

2 #F R

2.1 AR¥E Fazekas #F 9 34T 040 % F 09 06 R Ao
MEER RGN 529 (5] T2DM 3, WA NFEP AL 4R
1% 57.0 %, 5% 358 161 (67.7%) , = ML & £ 35 249 ]
(47.1%) ,WMH [H{4: 235 (Fazekas TEor=1 2%) S~ 319
#11(60.3%) , Y5 Fazekas P4 F 5% 520 A Faze-
kas 0 2% 210 {6 (39.7%) , Fazekas 1 2% 257 14 (48.6%) ,
Fazekas 2 2% 48 1](9.1%) , Fazekas 3 2% 14 #1](2.6%) .
Fazekas TEr 0 2 1 2.2 9% .3 S DU 2 (8] 151 4R
W W e &7 5K R OB PR R L FBG AR L S I
FEds o 22 A GE 15 X (P<0.05) ) FLBt% Faze-
kas PEA3 TR, AR08 R PRI R | 00 R 5B L

nHDL-C . TG/HDL-C , HOMA-IR , HbAlc 2% % K% it
FREX(P>0.05), WK1,

2.2 Fazekas ##55 —fx4F e a9 40 % 1 LA Fazekas
VR DR ARt R PE ) AR e e BT IR | e I s
S MRS & H  FBG .(HOMA-IR \HbAlc TG/
HDL-C A8 5 AF R H AR A ZTCA T logistic [1]1H
OrbTe A5 R WoR, ARy & iR 2 TG/HDL-C J&
Fazekas PF43 S 52 R R (P<0.01) , L3 2,

2.3 TG/HDL-C /K-F 15 T2DM % % WMH % 4 K&
Z W aEL X 2 DLER A4 WMH O [HAF &,
TG/HDL-C iy H 28 5, A R ER Az BRG] P 7
Z LG TG/HDL-C 5 WMH %A KB ) E &R . 1
PRPEARAS PRI i IR s OB R FE AT HbAle J5
%30 T2DM 3% WMH % A= WU 5 TG/HDL-C f£4F
LAMLM)W K FR (P=0.124) , 4 TG/HDL-C >
1.385, &A= WMH XU 2 & 34, DLEl 1,

3% ¥ 7+ %5 . DU H [E] BMI, TG . HDL-C, TC LDL-C

R 1 LI Fazekas PR VUM B 19— MO RFHIE I LLgZ - [M(IQR) ]

Tab. 1 Comparison of general clinical characteristics between the four groups base on Fazekas score [ M(IQR) ]

) J=YVN Fazekas 0 2% Fazekas 1 % Fazekas 2 2% Fazekas 3 2% ) .
T (n=529) (n=210) (n=257) (n=48) (n=14) = XM P
P&/ 5B, 5) 171/358 49/161 90/167 24/24 8/6 19.411 <0.001
ELE [ (%) ] 249(47.1) 54(25.7) 143(55.6) 38(79.2) 14(100.0) 81.612  <0.001
FER(R) 57.0(20.0) 48.0(18.0) 59.0(14.0) 72.0(11.0) 76.0(7.0) 171.974 <0.001
545 (mmHg) 137.0(26.0) 136.0(24.0) 136.0(25.0) 143.0(31.0) 152.0(25.0) 14.456 0.002
FFIKTE (mmHg) 80.0(13.0) 82.0(15.0) 80.0( 14.0) 77.0(13.0) 76.0(8.0) 11420 0.010
TR (4R 6.0(10.0) 4.0(9.2) 8.0(10.0) 10.0( 14.0) 15.0(11.5) 38734 <0.001
BMI(kg/m?) 24.6(4.6) 24.8(5.1) 24.6(4.3) 24.4(4.6) 24.0(4.0) 3.266 0.352
TG ( mmol/L) 1.4(1.2) 1.5(1.3) 1.4(1.2) 1.2(0.8) 13(1.2) 7.633 0.054
HDL-C(mmol/L) 1.0(0.3) 1.0(0.3) 1.0(0.3) 1.0(0.4) 0.9(0.2) 5.449 0.142
TC( mmol/LL) 4.6(1.6) 4.7(1.6) 4.6(1.6) 4.0(1.7) 4.6(1.2) 5.517 0.138
LDL-C( mmol/L) 2.6(1.3) 2.7(1.2) 2.6(1.2) 2.1(1.4) 2.3(1.3) 7.430 0.059
nHDL-C ( mmol/L) 3.5(1.6) 3.7(1.6) 3.5(1.6) 3.0(1.9) 3.7(1.1) 7.387 0.061
FBG (mmol/L) 7.1(3.3) 7.6(3.7) 6.9(3.0) 6.6(4.4) 6.5(3.0) 9.310 0.025
HEMN (/L) 38.8(5.3) 39.5(5.4) 38.4(4.7) 37.5(6.9) 35.5(6.3) 23.191  <0.001
TG/HDL-C 1.4(1.6) 1.4(1.8) 1.4(1.6) 1.3(1.1) 1.6(1.6) 5.361 0.147
HOMA-IR 0.8(1.7) 0.9(2.0) 0.7(1.6) 0.5(2.2) 0.6(1.3) 3.198 0.362
HbAlc(%) 9.3(2.9) 9.6(2.6) 9.1(2.9) 9.6(3.6) 8.4(3.4) 3.879 0.275

N > N = — . WMH

& 2 VU Fazekas P43 J R A5 & 1 £ 506 7 logistic [543 4

Tab. 2 Multivariate ordinal logistic regression analysis 6r loa

base on Fazekas score ’
f6hr B SE Waldx? OR(95%CI) P 103 i
50 -0.400 0.215 3.452 0.670(0.439~1.022) 0.063 {02 {SF
ES 0.102 0.011 84.816 1.107(1.083~1.131) <0.001 -1 -
e 0.001 0.006 0.025 1.000(0.989~1.012)  0.875 i N e
FakIE 0.012 0.011 1.105 1.011(0.989~1.034)  0.293 ’
e I 5 0.799 0.226 12.468 2.222(1.426~3.462) <0.001 = 1 |
WL 0.000 0.006 0.001  1.000(0.989~1.011)  0.970 10 15 20
TG/HDL-C

EEE| -0.016 0.025 0.396 0.984(0.937~1.033)  0.529
FBG -0.065 0.035 3.336  0.937(0.874~1.004)  0.068 T R X R TG/ HDL-C X & A= WMH KU 95%CI
HOMA-IR ~ -0.026 0.033 0.601 0.974(0.912~1.040)  0.438 1 BRI RS E A0 # TG/HDL-C 7K 5 WMH
TG/HDL-C  0.113 0.042 7.259 1.119(1.031~1.214)  0.007 B R 3 2 9 LR 26
HbATlc -0.014 0.051 0.073 0.986(0.892~1.090) 0.787 Fig. 1 Dose-response relationship between TG/HDL-C level and

risk of WMH assessed by restricted cubic spline plot



FE G RBTFE 2023 4F 12 H 55 36 #4535 12 ] Chin J Clin Res, December 2023, Vol.36, No.12

- 1779 -

3.4t 8

WMH ] sz B Jili 1 /NI A8 05 28, 5 40 v A
PHVBRE A 25 22 P G R 7 O o — T 25 2 73 By R B ™
T WMH J758 234 h0 145% (14 26 v KUK L 84% (1) i
SRS AT 100% B 4R AET- U™ o H RTPEAG WMH
) Fe bR FEALHE WMH RFR SRk & iU A R b
1 Fazekas 1453, 2R Fazekas ¥F43 & H Ayl R _E 2y
INBYITAS WMH A58 JHH5 k5 . Fazekas 374 B 85 1%
3G WMH g 48 (i ™ E FE B . AF 58 & 31, 3 e
T2DM g% h WMH [ 3% 319 4, 1k 60.3%
J¥H TG/HDL-C AF#% & I & 52 5 WMH Jl 37 41 5%,
TG/HDL-C 5 WMH % A= XUES: 52 551 S W K R o

REAERIFGE A B0, AF- 08 R0 s Il He 2 WMH 51 221 £
WP 2%, WMH 23 [ifi 25 4F % R s 000 e 7 365 i i
JEN L AW BAE L T X — 4518, T2DM 2
WMH 12 5 [ K %=, T2DM (85 & 4 WMH 1 X
W b B 0 o AEBR IR A TR A A, B T R
SR L AR BE PR A8 A AR ™ B WMH Y XU 34
62%" " . G IE X RN L , B R B 1 WMH
R R TR T 2 MRS R G XA OC R IR
P JE B A A WMH Rtk %)
T A, AN [ CHE A B | 24 51 F1 HbAle 5 WMH
HIEER B AR —S A 25 5 s W] WMH
ek NREAR AR EA —E 2%, FHIKEAS
[E] A RO T WMH ) 32 R BCET X0 1) 78 24 R0 i By
it .

H AT 5T WMH JE B8 8 U0 UL ) 6 R I
AT R, 5 AP AR SE SO FTg i
R ZEFL AT RE S T2DM 8% WMH 19 % 4 &k Ji A
ST I AR HL 2 T BEh BRAE Ak, 55 K N 3 ik
MG I RE T, 5 | G T A D RERRAG o TR & AL
o MHIA 2338 NI ZA T W) I8 B, AR i S Ak 0
PR AS TSR PR 12 B2 7 A6, DA T 400 367 0048 P 12 24
T, S 0 Gl oL A A R 2R A R Y . =B
T~ 29 B4 21 (triglyceride-glucose index, TyG #5%%)
SR AR Iz T VPAR IR 5 R AT AT SR A
BV BT B R, B A TyG $ 505
WMH fpg A 5 il [ 10— 100 [ JB50 1 A 55 35
W e e A BEFfT HOMA-IR 15 WMH (R BUR IEAR "
XUEHFGY R TR RICPL S WMH ) & A k4%
YA, (HIRARDFFEAEAEBER) T2DM ABE R &
I HOMA-IR 5 WMH fE7E W] AR SCHE . AR 511
IR EERAEAE 2 TR AT Re L dE . (1) 5T AHF

AT AW TN ANTE R e T2DM B3, Bk A 5T
NBER A BN B AR NBE, 58 AR T A0
WA (2) HAFEIR AR, AWF IR 02 R
Fazekas 1t 1753, AL IF 43, 07 R A 58 % F 19 02
WMH AR f i b s R B it SR S8 5 o

o FE % 2% R e e AN i B KB
H A AnifE (DL S Z R i), ks & 5, DR oxE LAAE
I PR - RS IT & . TG/HDL-C 4 A P4l I 15 %
BT AR b B RS 8 AT AT SR
TG/HDL-C 5 Je i 56 iy 25 R it A7 40 s & 3L, TG/
HDL-C 2 Wil & 2 HEht i R A8 3k 82% , [ 1k 1
Hk 89%' %) 1A% F HOMA-IR, TG/HDL-C 74t
W 25 A AF R D AR IR R OB b A T AR
SR TG KSR N 43 51 A I R T R 1) K F T
15 o R It A AR ) 25 L 2 A RN S RE PR KT B 1
0,V R AT RS Z 4P . T2DM B TG/
HDL-C 7K -0l BEAESEFh R B b S i T W5 i AR 25 L
FALRIVE A o b | S B A B R AT S AR
A IBORT S AE PR -1 3k B 7 A, S 380 A8 PN B D
RE R G A 2 4 MO0 47 , A1 5 | WMH 95 428 1) & A=
K.

(HRABR MARE—E MR R : (1) ARDF5EiE
U ABE R AEBE T2DM B35 AT RefE — & FR I A7
TEPE TR AT 5 (2) TG/HDL-C HfE S W 15 114 Ji
By AR, i WMH 2 — KR 18 1 i 2
Al g2 B A R R 152 ; (3) A5 IEAG WMH
J TR 1Y) Fazekas T 38 4 098 PF 4 it 3R, AR X
WMH AR 1T s Ak (4) A5 S5,
W L5 AT ot —2 0 2 rfuls REEAS Y TR P I
PRAFFE AT HE

25 F R , TG/HDL-C 5 WMH i Az XU Fl ™
FEBE ST A5G, X #2278 TG/HDL-C A #44FE 4 T2DM i
ik /) 46 7 T PR T I TR R
S EI
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