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FE:. BE B2 AU (T2DM) LR B S i fE B I 2R . Ak B 43 Br 2016 4F 12 1 % 2019 4 4
RTER & BB = IE B2 1Y 208 4] T2DM 835 1 R HORE , AR $fa JC Fi iR IR TS R 60 BRI ARG 2 28 R0 JR 40
WE PRI LR RE 28 ( DR) ZH (n =94 ) FIJC DR 2H (n = 114) , 38 3 5P 24387 T2DM AR R A8 (1 AH DGR 38, SR logistic
[0 51 4347 T2DM A3 0 B 22 F) fs 6z TR 3R, 2201 52103 AR RFAE 2k (ROC) PEA fE [ [T 56 DR F000 f (B 45 5%
T2DM F8 35 1 = e H i 250 (TyG) #8580 = BEH M (TG) (ML pRER iR i B 5 DR A G (P <0.05) , B ry v |
AR PR BT ERAR S M ILET 23 IR AT (FBG) DRI 2128 1 A7 Kk He IR 2 IR B2 | v 85 FE IELIEI B 5 DR JER (P >
0.05) , Logistic [A1IH/3 45 R R , TyG 840 (R IR | 9o 5 B2 i 4 s /& T2DM AL 19 i 22 1) f e IR R (P < 0..05)
ROC &AM a5 A 7R, i B2 L TyG 48 500, 04 & I PR BR T T2DM & A= DR A S AR R T (4 3 7.5 a 4. 2,
138.5 mmHg(1 mmHg =0. 133 kPa) ,233.2 pmol - | WRFE TyG 850 W e I LR BRTIN T2DM %4 DR i<k ™
AR 0. 650 ,0. 637 .,0. 633 0. 627, Hi% 4 D EHRITN T2DM %4 DR B Ze N m iR b s ege it 2 3L (P >
0.05). £5i&  BRIURAR S i A, TyG $550dL 5 T2DM AL 16 5205 72 5 UIAR O , ] 4 Sy T2DM 49 o fiE8 55 742 11 i
THEF o
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Analysis of risk factors of type 2 diabetic retinopathy
PANG Min, WEI Yi, WENG Xiaogang
(The Third Clinical College of Xinxiang Medical University ,Xinxiang 453003 , Henan Province ,China)

Abstract: Objective To explore the risk factors of type 2 diabetic(T2DM) retinopathy. Methods The clinical data
of 208 patients with T2DM in the Third Affiliated Hospital of Xinxiang Medical University from December 2016 to April 2019
were analyzed retrospectively. According to the results of fundus color photography without mydriasis, the patients were divided
into diabetic retinopathy (DR) group (n =94) and non-DR group (n =114). Univariate analysis was used to analyze the
related factors of T2DM retinopathy ; the logistic regression was used to analyze the risk factors of T2DM retinopathy. The value
of risk factors in predicting DR was evaluated by drawing subjects’ working characteristic curve ( ROC). Results The
triglyceride glucose (TyG) index ,triglyceride (TG) index,serum uric acid, course of disease and systolic blood pressure of
patients with T2DM were related to DR(P <0.05). The results of logistic regression showed that TyG index,serum uric acid,
course of disease and systolic blood pressure were the risk factors of T2DM retinopathy (P <0.05). The results of ROC curve
analysis showed that the best cutoff values of course,TyG index,systolic blood pressure and serum uric acid in predicting the
occurrence of DR in patients with T2DM were 7.5 years,4.2,138.5 mmHg(1 mmHg =0. 133 kPa) and 233.2 pmol - L™
respectively. The area under ROC of course of disease,TyG index, systolic blood pressure and serum uric acid in predicting the
occurrence of DR in patients with T2DM was 0. 650,0.637,0. 633 ,0. 627 respectively ; there was no statistic difference in the
area under ROC of course of disease, TyG index,systolic blood pressure and serum uric acid in predicting the occurrence of DR
in patients with T2DM. Conclusion In addition to serum uric acid, course of disease and systolic blood pressure, TyG index is
also closely related to T2DM retinopathy ,and it can be used as a predictive index of T2DM retinopathy.

Key words: type 2 diabetes mellitus ;diabetic retinopathy ; triglyceride glucose index ;risk factors
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LRI, RS ZHLPL (insulin resistance, IR ) 2 5 5
DR Ay E SR, W2 W DR ™ 8 5 3 A — il 8 22
Fabs™0 ., RIS R IEA R R 2T IR
SR, B HR AR A 2% 2 I, i PR N ] 32 B IR
7o TR ST R, AR = T riglyceride,
TG ) Fl1 =5 i 4 %5 B (fasting blood glucose,, FBG) 7K
TS 2 ) = Bk H 9 3 4 B (triglyceride glucose,
TyG) $5E AT LIAE R IR %) AT 5 4 bR 75 Pk i PR 95
P AR R BRSO PEAG Y IR IR [0
BB (At 14 78 2 Ak 3 0 i 15 3R BURR AR P 3 )
S DR fE B PR (0 E i A R LG T
TyG #8405 DR AHCHE B RARE . T I, A0t
FERDE T T2DM AL 0 [l 42 14 & 6 PR 3R, 0 3 40
Br TyG $8E5 DR #1549

1 #REFE

L1 —Rg3Est [k #r 2016 4 12 H 2 2019
A4 FTER 2 BB =R BB sti2 1) 208
T2DM F835 i R ), A 418 DI I AR TG % € B AR
S HICDR A (n=94) M DR 4 (n=114) , 44 A¥R
WE AT A RIS ARE o HERRARAE: (1)1 KU
PRI SRR S AE BRI 5 (2) b AR AR TR et 75 38 52 i)
IR 5 (3) BRAEA IR O EEE s AR F TR
55 (4) R AR B 70 45 52 e DR TR A B 24500 5 (5)
S A BIREAN A 5 (7) PO i LA A2 4 5 (8)
F I IR 2 5 (9 il il iy R = B A
R A (10) 20tk i B A 22 6L L R i 48 s A2
o AT B B AR 51 St

1.2 #MRFE

1.2.1 IR BFRICE R B A PR AR
T2DM i #e , B i AT WO He &7 9K Hs PR IR
I LB S [E B TG AR %5 B A [ e | ey %85 52 M [
Fit WAL L2135 11 FBG \TyG ZFIlfE R 9T 8}

1.2.2 ISR HlECER S R 2 I8 R bk i
5 mL(BUMATEEE /K 12 h L F),4 000 r - min ™' 5
> 5 min, 73 B 2T, R AP A2 FBG |
TG o JIH [ e ARG 5 i A ] e | =y 25 8 L s st | o JUL
T I PR R S5 7K P, R AR AL HA8180 ) A 4 AL,
MELEE 5 i 8 Jo O v ] Nonmyd 7 BRI REAH
BLCH A FRR X 24t SR 7K £, T &8 DR SR
TyG $880% IR FL . TyG 8% = In[ = TG
(mg + dL™") xFBG(mg - dL"")/2].,

1.3 Seit=f4bsE )i SPSS 20. 0 ik AT 481t
O THETORIIIEL + R (x £ 5) Ko, B

PEAFE IR J7 25T M FEAS ¢ K5 5 TR0
BHA /23308, 4l LR F ) Rl R 2 W
R 33 logistic M43 4r DR a5 3% s 21 %2
IRH TAEHE gl 28 ( receiver operating characteristic
curve ,ROC) ,fKH5 TyG $5 ¥ i 2 | MR R W4 [
T T2DM F8 35 5 4 A0 0 55 28 174 50 J J32 R s S
JE TR IR 4 A e R B9 20 8 45 B R (2
B = BURE + KRR - 1), B S BN (E
(245 B I X g 1) £ B PRV 2R ) o i R 390
WrAEARIE A 2R T 1 FH (area under curve, AUC) <
0.5 WA BATIHE, AUC 0.5 ~0.7 Sy F0
PEEAR,AUC 0.7 ~ 0.9 Sy Tl v A 14 4 4, AUC >
0.9 My FIERPER 5 P <0.05 22 AT Gei

2 #R

2.1 T2DM #iMRfmERMEREERRTH 45
R 1, T2DM B H 1 TyG #5580, TG | ML IR R i
i Wi 55 DR Ak (P <0.05) , [ 5] 4R
i A5 S E L ULET  FBG OB AL L £0 8 L AT 5K
He IG5 2 ] | g % RE I A 5 DROJC R
(P>0.05),

&1 T2DM AMEFRENEEEELERESNT

Tab.1 Single factor analysis of risk factors of type 2 dia-

betic retinopathy (x%s)

LiEES FEDR4(n=114) DRAA(n=9%4)  1)? P
51

B/H(%) 72(63.15) 55(58.51)

2/H(%) 42(36.84) 39(41.49) 0.468 044
ARy 53.68+14.39  54.85+11.37  -1.396 0.164
it/ a 5.47 +5.64 7.70£6.30  -3.443 0.001
RERIEH/ (kg m™2)  24.57£3.92  27.81£23.35  -1.431 0.154
ILBRER/ (pmol + L=1) 253.63 £58.55  295.82+70.16  -3.656 0.000
ML/ (pmol + 171 56.15+14.76  59.38+26.01  -0.602 0.548
HAAE R/ (mmol + L) 4.58£1.30 4.83+1.37 -1.297 0.196
TG/ (mmol - L=1) 1.68 £1.33 2.45£2.27  -3.117 0.002
R R (ool - L1 2,72 £ 1,11 2.85£1.32  -1.02 0.308
LML (mmol - L-1) 8,55 £2.19 9.00 +2.47 1757 0.080
FBG/(mmol - L=1) 9.89+3.94  10.193.84  -0.205 0.838
g4 [/ mmHg 133.16 £17.76  142.72+18.63  -3.318 0.001
7K FE/mmHg 81.21+11.87  81.99+9.90  -0.340 0.734
TyG #841 4.02£0.26 4.27+0.31  -3.617 0.000
BN (mmol - L™1)  1.21£0.52 1.34£0.44 1371 0.172

7 :1 mmHg =0. 133 kPa,
2.2 T2DM 11 M fE %22 fE 6 [El & logistic [€])3 547
GERWAR 2, BRI ERA G278 L)
FabRiE— 4T — 5328 logistic [0 7347, 45 3R B,
TyG F5% . MBRER A M Wi s J& T2DM A1 4 5
R fER R (P <0.05) .



1272 WS b

2020 4 3T &

http : //www. xxyxyxb. com

&2 T2DM LM RFE IR logistic [EJ3 534

Tab.2 Logistic regression analysis of risk factors of type 2

diabetic retinopathy (x x5)
MELHZE B SE  Wald P OR 95% A {7 X [H]
TG 0.014 0.147 0.009 0.926 1.014  0.760 ~1.353
TyG $5% 1.346 0.620 4.713 0.030 3.843  1.140 ~12.955
We4EE  0.021 0.009 5.914 0.015 1.021  1.004 ~1.013
Py 0.074 0.026 8.008 0.005 1.077  1.023 ~1.134
MJEEE  0.005 0.807 4.107 0.043 1.005 0.998 ~1.011

2.3 mEMWEE MREEK TyG 1557l DR &
ME ZRIWE 1 k3K 3, ROC ik nths R
7R TyG H8%L ki s i PR R T T2DM A=
DR MR E 4 9 7.5 a 4.2 .138. 5 mmHg
(1 mmHg =0. 133 kPa) ,233.2 pmol - L™, JiFE.
TyG $5 %% W4 & | i JR B2 # T2DM % 2 DR 1y
AUC ¥ <0.7, Hyp 8 TyG $8%5 M4 1 | I bR 2 1
I T2DM & 4= DR 1y AUC b2 R TG F B X

(P>0.05),
1.04
— It
e 4
0.8 1 PR R
TyGH %
— 5%k
0.6-
i
0.4+

0.24 4

0.0 F T T T T 1
0.2 0.4 0.6 0.8 1.0

1 - 5k

B 1 TyG 53, MR B M 45 [E R R 2Ll T2DM EE& I
RMMRFEER ROC Mk

Fig.1 ROC curve of TyG index, serum uric acid, systolic
blood pressure and course of disease in predicting retinopa-
thy in type 2 diabetes mellitus

F3 TyG 8 MRER . W4 ERFREHN T2DM & HF
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Tab.3 Result of ROC curve analysis of TyG index, serum
uric acid, systolic blood pressure and course of disease in
predicting retinopathy in patients with type 2 diabetes melli-
tus

95% A {EIX i " "
WLHE AUC P HM@ AU BRE RAERY

it 0.650 0.000 0.577 0.724 7.5 53.2% 70.2% 0.234
W4E  0.633 0.001 0.557  0.708 138.5 70.2% 52.6% 0.228
MAEE  0.627 0.002 0.551  0.703 233.2  84.0% 38.6% 0.226
TG 85 0.639 0.001 0.563 0.715 4.2 62.8% 62.3% 0.251
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BT s, T2DM | 5 PR IR ILAE | ML 57 4 i I

JEANSh R RERE AL A HE R S TR IR A 535
W% A BEACHIZE L, 4 AR 288, %
B REFENE” S5 BN o IR BN S R
KT S i FIAR 2200 ML A0 2 A R T 1) i B
AL ARSI, TyG 48 Bk ie S T
i (%) TR ST RTINS0 3 ok o5 A A Ak, HL 18 By 7 {3
BAE R TAER R

ARG R , BR  AL2 J A= 1 PN 5T I o 8
JEREG A B IR F1 T2DM & A= | & & i 8 224
FINTY T2DM i 15 2% 00 380 2% v i 7 e o
YEFBEAG, 530 TG 1 [k H- i Bk % 2 S350t B iy
it o3 A 7 A I 5 1 T R 1 22, 1 i 5 0 I R I
Jid ok A IR TG & 2 T FULIA 21 41
IR (S sk T, Bodh TG M FBG T %1 5

RHOT RS IR, BB PR IR, HATC AT
FEUESE, TyG F84mT LABI L 75 4F IR, H 54k
PRI 5 kLB W PR G 1 XU S 3 A e P AR HIF
FEAER R, DR 21 8K I PR R W46 o i B
= TJC DR 41,y DR By fa i B R TG . TyG 555
TJC DR 4, 17 logistic Z R & [M1IH &R, TyG #5840
DR fal A &R, % & TyG 88U TG BB 4F M2 &
I HE oo BE A fF B2, & Bt IR, NAVARRO-
GONZALEZ %" 45 T TyG #5455 Ut ffi /il FBG
TG Uil FBG IE & 112 1 & % % ( chronic renal
failure ,CRF) f # & 2 T2DM JXUES /9 BE 1, 45 3 &8
R, TyG #8410 . FBG TG Wil FBG 1E% A CRF &
KA T2DM [ AUC 43514 0. 75 (95% AT A5 X [8] 2y
0.70 ~0.81) .0.66 (95% 1] {Z X ] 7 0. 60 ~0.72) .
0.71 (95% AJ{E X A} 0.65 ~0.77) , 31X 3 547
H, TyG F85UHIN FBG 1E# CRF 85 k4 T2DM I
K AUC {EfcK, UESE T TyG 48488 FBG A TG B
RETIUIN FBG 1E# CRF i35 &4 T2DM (] fgdk , o
AER ML IR,

BT ROC I ras i mn 4 MER P E,
MPRERTEIN DR 105 A Pl DR (95 55 22
Bio MYPEARECH F R AB I IR ER MO S 7
TN DR {14 $5 A AT 18 43 51 & 233. 15 pumol + L1
138.5 mmHg 7.5 a, K., MFRER >233.15 wmol - L7' |
fR >7.5 a Ui > 138. 5 mmHg B T2DM 3% 45
5% DR, 3% 5 HAb B 58 45 L3 AR — 5272
TyG 8410 DR ) fe AR BT 4. 2, B TyG 4§
$>4.20F DR ZAE a3 i, B Bt 16 R baT
YT TyG F8 B0k W DR Wy &4 K. K5
SIS R, TyG $8 502 0T IR 11 5 H: A U6 (1 M
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