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NSE.CA199.CA153 /K- 2 54 483t 7 X (P<<0.05), T2DM #5#& . ALB/SCr.NSE,CA199,CA125 4 DR
B N & (P<<0. 05,O0R>1), DR ## CEA,NSE,CA199.CA153,CA125 2 Wi il £& F 1 L CAUC) 43 hy
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Predictive values of serum CEA, NSE, CA199, CA153 and
CA125 in type 2 diabetic retinopathy
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Abstract: Objective To investigate the predictive values of carcinoembryonic antigen (CEA) , neuron specif-
ic enolase (NSE), carbohydrate antigen 199 (CA199), carbohydrate antigen 153 (CA153) and carbohydrate anti-
gen 125 (CA125) in patients with type 2 diabetic retinopathy (DR). Methods A total of 306 patients with type 2
diabetes mellitus (T2DM) who were admitted in Xuzhou First People’s Hospital from January 2019 to December
2019 were enrolled. They were divided into two groups: a diabetic retinopathy (DR) group (#=134) and a non-
DR (NDR) group (n=172). Both groups were compared for the levels of serum tumor markers, and disease du-
ration, age, fasting plasma glucose (FPG), glycated hemoglobin Ale (HbAlc), C peptides, urine microalbumin/
serum creatinine (ALB/Scr) , triglyceride (TG) and total cholesterol (TC). Spearman analysis was employed to
analyze the correlation between serum tumor markers and clinical characteristics. The logistic multiple regression
was implemented to analyze the risk factors of DR. A receiver operator characteristic (ROC) curve was construc-

ted. Results  Patients in the DR group showed remarkable increases in age, disease duration, CEA, NSE,
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CA199, CA153, CA125, ALB/SCr, Cystatin C (Cys-C), blood urea nitrogen (BUN) and HbAlc. and decreases
in C peptides and glomerular filtration rate (GFR), compared with the NDR group (P<C0. 05). For DR patients,
CEA and CA199 were positively correlated with HbAlc, NSE was positively correlated with TC and low-density
lipoprotein cholesterol (LDL-C) . and CA125 was positively correlated with ALB/SCr and high-density lipoprotein
cholesterol (HDL-C) (P<C0.05). The levels of CEA, NSE, CA199, CA153, and CA125 were significantly dif-
ferent in DR patients with different duration of disease (>>10 year, 1—10 years, and <<1 year) (P-<C0.05), as
well as in DR patients at different ages (=60 year, 40—60 years, and <40 year) (P<C0. 05). The duration of dis-
ease, ALB/SCr, NSE, CA199 and CA125 were the risk factors for DR (P<C0. 05, OR>1). The AUC of CEA,
NSE., CA199, CA153 and CA125 in DR patients were 0. 669, 0. 798, 0. 674, 0. 687 and 0. 669, respectively (P<C
0.05). The AUC of NSE was higher than other, with a cutoff value of 11. 745, a sensitivity of 82. 8% and a spe-
cificity of 67.4%. Conclusions Serum NSE, CA199 and CA125 are the risk factors of DR. CEA, NSE, CA199,
CA153 and CA125 have certain diagnostic value for DR, especially NSE with an optimal value.

Key words: type 2 diabetic retinopathy; neuron specific enolase; carbohydrate antigen 199; carbohydrate anti-
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T RN HBE BRI ¢ K5 AT EIESS
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KR E SRR IFHAT X° K 5. R A Spearman
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2.1 2B F—MFAMHAEREHIFLEK DRY
AR i CEANSE,CA199,CA153,CA125, ALB/
SCr M &R C(Cys-O JRE A (BUN) \HbAlc ¥ 1] il
T NDR 41, C K./ ERBE i % (GFR) 8 # K T
NDR 4, 22 5 A g it2# 8 X (P<<0.05), 2 4 EEMH
BLFPG R % E g & H (LDL-O) . S ® E R E A
(HDL-C) \ TG, BB EE (TCO) R R (UA) e #8, 2 57
TGitE L (P>0.05), WFE1,

R 2 HLEHE — FGOR IS5 5 45 AR 1 LR

Sk NDR # (n=172) DR 4 (n=134) /X7 P
P CF /20 100/72 79/55 0.021 0. 886
AR () 55,6012, 22 62.60412. 61 4.903 <<0. 001
96 B2 (4F) 3.00(0. 50,8.00) 13.00(10. 00,20. 00) 11. 040 <<0. 001
ALB/SCr(mg/g) 24.89(12. 96,50. 32) 78.92(49.77,138.56) —9.595 <<0. 001
CEA(ng/L) 2 420(1 570,3 120) 3210(2 230,4 840) —5.069 <£0. 001
NSE(ng/L) 9 640(4 260,13 170) 14 020(12 210,15 780) —8.932 <<0. 001
CA199(U/L) 13 270(7 420,20 680) 20 190(1 259,25 640) —5.229 <0. 001
CA153(U/L) 9 530(6 330,15 600) 15 550(9 240,22 460) —5.617 <£0. 001
CA125(U/L) 9 870(7 320,14 560) 14 700(8 710,26 770) —5.068 <<0. 001
0C fik (ng/L) 2 910(2 150,4 070) 2 510(1 440,3 540) —2.790 0.005
1hC fk(ng/L) 4 920(3 450,6 780) 3 770(2 640,5 340) —4.024 <<0. 001
2 h C fk(ng/L) 6 630(4 650,9 150) 4 940(38 310) —3.267 0.001
LDL-C(mmol/L) 3.2040. 89 3.1740.93 0. 295 0.768
HDL-C(mmol/L) 1.29(1.03,1.54) 1.34(1.05,1.6) —1.030 0.303
Cys-C(mg/L) 0.7¢0.57,0.87) 0.78(0.63,0.99) —2.662 0.008
UA(pmol/D 287(245. 25,362. 75) 292(235,353.75) —0.100 0.921
BUN((mmol/L) 5.4(4.5,6.5) 6.1(4.98,7.53) —3.762 <0. 001
TC(mmol/L) 1.79(1.17,2.67) 1.66(1.01,2.67) —1.540 0.124




.« 184 N BE BE R 22 25 4 ] Xuzhou Med Univ 2022,42(3)

&Rl
5N NDR 41 (n=172) DR 4 (n=134) /X7 P
FPG(mmol/L) 8.3(6.6,11.25) 8.4(6.6,12.33) —1.115 0. 265
GFR(ml/min) 131.12(114.38,152.27)  118.38(87.77,148.12) —3.910 <20. 001
TG(mmol/L) 5.01(4.28,5.68) 4.91(4.16,5.84) —0.184 0. 854
HbAlc(%) 8.25(6.6,10.38) 8.7(7.5,10.8) —2.387 0.017

2.2 Logistic @24 # DR # AL H £ LIEH BUN.HbAlc,GFR) # 17 Logistic [8]IH 537 , 4
BRI MMBERA NN, URHNZ S AES B ALB/SCr.NSE.CA199.CA125 A 4t it
AR T8 bR o B2 & AR i L ALB/SCr, 27 X (P <C0.05), ¥4 DR iy 457 /& K & (OR
CEA.NSE, CA199, CA153, CA125,C Jik. Cys-C, >, W3k 2,

£ 2 Logistic MIF4#1 DR i) fa s K %

H% B SE Waldx* P OR95% CD
9 i (A7) 0.168 0.030 32.165  <<0.001 1.183(1.116~1. 254)
ALB/SCr(mg/g) 0.004 0. 001 7.088 0.008 1.004(1.001~1.007)
NSE(ng/L) 247 53 22 061  <C0.001 1.281(1.155~1.420)
CA199(U/L) 21 8 6416 0.011 1.021(1.005~1.037)
CA125(U/L) 51 20 6 794 0. 009 1.053(1. 013~1.094)

2.3 DR EH MG EME IR AT 6 A0 % M aA W 3.

&3 DR 4L MR AR S5 0 RS S 1A AT (n = 134)

CEA NSE CA199 CA153 CA125
EE=R N
r P r r r P r P r r
FBG 0. 040 0. 646 0.027 0.754 0.098 0. 259 —0.043  0.624 —0.099  0.257
HbAlc 0.192 0.026 —0.031 0.723 0.225 0. 009 0.014 0.869 —0.008  0.929
0 h CJik —0.096  0.271 —0.016  0.850 —0.101  0.248 —0.056  0.524 —0.120  0.167
1 hCJik —0.134  0.123 —0.091 0.294 —0.166  0.056 —0.086  0.321 —0.105  0.227
2 h CHk —0.165  0.056 —0.109  0.209 —0.187  0.030 —0.063  0.467 —0.079  0.363
ALB/SCr 0.099 0.256 0.008 0.927 0.121 0.163 0.097 0.264 0.170 0. 049
TG —0.104  0.233 —0.037  0.667 0. 009 0.922 —0.012  0.895 —0.074  0.399
TC 0.067 0.439 0.178 0. 040 0.128 0. 140 0.061 0. 481 —0.072  0.410
LDL-C 0.068 0.436 0.263 0.002 0.148 0.087 0.026 0.764 —0.049  0.575
UA —0.048  0.578 0.048 0.584 —0.088  0.312 —0.153  0.077 —0.169  0.052
Cys-C 0.042 0. 630 0.048 0. 580 0.075 0.388 0.027 0.756 0.057 0.515
HDL-C 0.117 0.179 0. 050 0.565 0.058 0.507 0.099 0. 257 0.170 0. 049
BUN 0.052 0.553 0.015 0. 864 —0.013  0.879 0.005 0.959 0.103 0. 235

GFR —0.005  0.955 —0.118  0.176 —0.027  0.757 —0.056  0.519 —0.103  0.237
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2 Spearman A &1 7 M. 45 B 2 /R CEA.
CA199 5 HbAlc 2IiEAHX,NSE 5§ TC,LDL-C &
IEME.CA199 5 2 h C )KE AL, CA125 5
ALB/SCr HDL-C £ 1F A8 ¢ , HA4x 4% 48 5 18] (19 4H ¢
M TG # 5 L,

2.4 DRAEFRFERBAZMN MBS HAKTH
i DR ARG TSR 3 40 (<<1 4 1~10 4F,
>1040) S H NPT S Bl 4 X K. ES A%

TR S, & A bR S B K 4 Kruskal-Wallis
H K%, 45 % % 78 CEA. NSE, CA199, CA153,
CA125 /K22 5 A ge it 38 L, i — 22 1] Nemenyi
AT R R R R > 10 4E B CEALNSE,
CA199.CA153,CA125 /K FBH & & o <<1 4.1
~10 4E BB AR 1~10 4E4H NSE /K 2w T
W<l HFERE, ZFASITFE L (P<0.05, W
4,

R4 DR LB [R5 L ] A 35 4 7K 19 H

g i
8 bR x P
<14Em=3) 1~10 4E(n=28) =10 4E(n=103)
CEA(ng/L) 1 970(1 250,2 760) 2 500(1 700,3 100) 3 250(2 340,5 050)™ 40. 599 <0. 001
NSE(ng/L) 5320(2 120,1 174) 11 430(6 790,13 960)° 13 760(11 590,15 810)™ 61.229 <0. 001
CA199(U/L) 10 680(4 180,19 330) 13 930(8 860,20 400) 20 340(12 350,25 950)™ 27.153 <0. 001
CA153(U/L) 7 600(4 440,12 820) 9 680(6 580,16 290) 15 550(9 090,21 780)* 34.705 <0. 001
CA125(U/L) 9 600(5 800,12 100) 10 160(7 600,17 870) 13 750(8 420,26 390)* 20. 429 <0. 001

H<14EH . P<<0.05;5 1~10 4E4 % ." P<<0. 05

2.5 DR & H R F k2080 i 98 47 &4 K -F 8
DR AR YEAE R 43 3 41 (<J40 % .40~ 60
% . >60 %), >60 & HNE & T <40 ¥ 40~
60 4, 2R A it #E L. >60 %4 CEA,

ZeE

R 5 DR 4L A R 4F 8 25 5] Ji R B 35 0 7K1 B9 L #5

NSE.CA199,CA153 /K-F-B i 5 T<<40 % 41, NSE
KO 8 T 40~60 % 4H,40~60 %44 CEA /K3
s T <<40 B4, ZEHFARITFE L (P <
0.05), WLFES5,

AF
i1 . b
<40 % (n=4) 40~60 % (n=48) >60 % (n=282)
CEA(ng/L) 1 940(1 090,2 770) 2 580(1 760,3 680)° 2 810(2 030,4 670)" 14. 489 0.001
NSE(ng/L) 9 010(2 560,14 000) 11 920(6 740,14 350) 12 460(10 520,14 980)™ 11.091 0.004
CA199(U/L) 10 500(3 320,18 900) 15 000(9 840,21 430) 17 440(10 060,25 480)" 8.214 0016
CA153(U/L) 7 530(4 830,11 230) 11 790(7 050,17 570) 12 170(7 420,20 070)*" 8.463 0.015
CA125(U/L) 10 400(8 400,13 900) 11 060(7 740,18 640) 11400(7 810,24 440) 1.706 0.426

<40 B HERBH LR P<<0.05; 5 40~60 % R " P<<0. 05

2.6 BArIE 5L DR # ROC & > 47
ROC Hi£EmT %1, CEA.NSE,CA199.CA153,CA125
2 DR 9 il & F i AL CAUC) 43 3 24 0. 669,
0.798.0.674.,0.687.0.669, A% H%m X (P<

0.05), Hor NSE xf i ih £ F i FR 5 oK. 3878 1% 45
FRIZWE DR A9 (8 Fe - BRELA 11, 745, U8 R
82. 8% AR 67.4% ., W 6. K 1,
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R 6 #MEHEFRIZE DR A5 ROC £ 250l
ZH CEA NSE CA199 CA153 CA125
AUC 0. 669 0.798 0.674 0. 687 0. 669
95% CI (0. 608~0. 730) (0.749~0. 847) (0.614~0.734) (0.627~0.747) (0.607~0.731)
P <<0.001 <<0.001 <0. 001 <<0.001 <0.001
9 i 3. 205 11. 745 16. 835 14. 435 20. 49
HURE (Y0 50.0 82.8 64.9 55. 2 42.5
R E (%) 77.9 67.4 68.0 73.8 89.5
100
9
=
§ — CA153
— CA199
NSE
— CEA
— BHY
0O 10 20 30 40 50 60 70 80 90 100
100—#5% (%)
B 1 ##mistriz B DR 1) ROC i £k
o b TR 240 L A R
3 i it

i CEA.NSE,CA199,CA153,CA125 fE N
B UL MR RS . © T2 F T DR S Mk g Y o
AR IR B L PRI PR 2 T 3
i 2 45 s AN TR B B 0 e B IR k2 b 2 —
[ PN 4h 22 A 5T 4 R . T2DM 5| 2 i 8 A o 4 38
1o s 5 REEE Y e OB AR A | v TR R MAE L2 T R
IV A g BB AR AE DG . I B R S T i S 4 i R
A AR T TR 240 P2 B 4 5 b R A R 2 N A B8 ik
77 e EE g MRS A O A5 5 38 B A 5 g IO IR 2 T A
WBRMWEHR PR R/ RS REARKRE T 1
(IGF- 1) 0 5 P 40 f B 09 7 A= T 52 il i 928 248 il
fRy A R R & A B B R AL A e
BERESRBTMIEMM RS ERE A RZIKES
Jei o A i 9R A0 B 1 A 22 43 2 T PR i vE A ) 4
B 5 e T RE B TR B 2R AT RO IE B o IGE- T &
B RS RS REAERRKFFE4E58EA 1 M2
WD TGN T 48 2 A A s R IGE- T K,
MIGE- T S5 4 By IGF- T Z K454 )5 . il e

A=A

DR J2 15 hi i £ 35 100008 455 1 A A SO PR I 40
UL B8 PRI R 22— R U AR RTECE 1
FE RN, — B & A DL RN IR AR 5T A
i A R0 DR LT 24 K00 38 45, F2 W R 97 2
B 1k 1295 1) 7 BT B

ARBESE K& B DR 483 i i FE .CEA  NSE,
CA199. CA153, CA125, ALB/SCr, Cys-C. BUN,
HbAlc # NDR 41 & % F+ &, i C Ik GFR B & %
k., Hig e, ALB/SCr. NSE, CA199.CA125 H
DR H 2l 37 5 B 2L 55 Al AF g 4 SR S AR —
H. AN AR E R R CEALCA199 5 HbAlc
BIEME,NSE 5 TC,LDL-C 2 IEH%.CA125 5
ALB/SCr.HDL-C 2 1EAH X, R 4 K, DR &
FZ 1M CEA.NSE,CA199,CA153,CA125 /KF 1
i TF s BE A 1 K CEANSE,CA199,CA153 7K
B R T

W95 % B T2DM H 3 Il 7K 7 7 3 2 5 45
ST e M- 6 T T e e B AR . S 3 O W B R
WG 1 R 0 PR DR Sk 95 4 A 4 A L 1R 28 DA K
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i sgg o FE R, AT 512 CEA K P8 2, — i
BT AESY K B T2DM 3% CEA K P E 5
HbAlc . FPG 5 1E M &, 5 A BF 5% 45 DR & #
CEA K & ¥ F+ /. H5 HbAlc & IE %
_ﬁ[zsjo

CA125 % FF U1 5198 (1 0 45 (0 H /e 5 2k R 4
18 PEg R Y L 1B MR R Y GFR R
sl CA125 BRI, AT fig 5 % JR 9 ' % (DKD) A&
L CA125 K & A L™, ALB/SCr &2
2 R DKD #4545, 1 DR 5 DKD ¥
W DRI 0 M BRI O R P R ML % DDA G .
A5 s DR B3 E CA125 K B A&, B
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