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T2DM # X A S H AR E R ERE 206 FEAIBAAEEILHF, TERABRBNZERHETEHE CEA.Hey.ADA
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HbAlc.CEA . Hcey ADA K-FF & ¥ 4 T2DM B2 Z XA AR BAWZm LT EKRE F(P<<0.05), RIERIE,
FBG #= HbAlc /& ,CEA,Hey ,ADA K F# S48 4 T2DM £ F X A R B4 %% T 69 5% B % (P<0.05),
ROC W & 5 # 4 % 2 +7,CEA . Hey ADA #x# i T2DM &4 X A A B Z B T 0w & T @R(AUC) 4 7
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Abstract: Objective To investigate the relationship between serum carcinoembryonic antigen (CEA) , ho-
mocysteine (Hcy) , adenosine deaminase (ADA) and peripheral neuropathy in patients with type 2 diabetes
mellitus (T2DM). Methods A total of 100 patients with T2DM and peripheral neuropathy who were treated
in Central Hospital of Fengxian District from January to December 2022 were selected as T2DM complicated
group,and 100 patients with T2DM alone were selected as T2DM group. According to the Toronto Clinical

scoring system,the patients in the T2DM complicated group were divided into mild, moderate and severe pe-
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ripheral neuropathy. Baseline data of all subjects were collected. The levels of serum CEA,Hcy and ADA were
detected in all subjects. Pearson and Spearman correlation analysis were used to analyze the correlation be-
tween CEA, Hecy, ADA levels and FBG, HbAlc levels and the severity of peripheral neuropathy in T2DM
complicated group. Multivariate Logistic regression was used to analyze the influencing factors of peripheral
neuropathy in T2DM patients. Receiver operating characteristic (ROC) curve was drawn to analyze the diag-
nostic value of CEA, Hcy and ADA alone and combined detection for peripheral neuropathy in T2DM pa-
tients. Results The course of disease in the T2DM complicated group was longer than that in the T2DM
group.and the levels of fasting blood glucose (FBG) ,glycosylated hemoglobin (HbAlc),CEA,Hcy and ADA
were higher than those in the T2DM group.and the differences were statistically significant (P<C0. 05). There
were 26 cases of mild peripheral neuropathy,43 cases of moderate peripheral neuropathy and 31 cases of severe
peripheral neuropathy in T2DM complicated group. The levels of CEA,Hcy and ADA in patients with severe
peripheral neuropathy were higher than those in patients with moderate and mild peripheral neuropathy,and
the levels of CEA,Hcy and ADA in patients with moderate peripheral neuropathy were higher than those in
patients with mild peripheral neuropathy,and the differences were statistically significant (P<C0. 05). Pearson
correlation analysis showed that the levels of CEA, Hey and ADA were positively correlated with FBG and
HbAlc in the T2DM complicated group (P <C0.05). Spearman correlation analysis showed that the levels of
CEA.,Hcy and ADA were positively correlated with the severity of peripheral neuropathy in the T2DM com-
plicated group (P <C0. 05). Multivariate Logistic regression analysis showed that long course of disease,and
increased levels of FBG,HbAlc,CEA,Hcy and ADA were risk factors for T2DM peripheral neuropathy (P <C
0. 05). After adjusting for course of disease, FBG and HbAlc,elevated levels of CEA,Hcy and ADA were still
risk factors for T2DM peripheral neuropathy (P<C0. 05). ROC curve analysis showed that the area under the
curve (AUC) of CEA, Hcy and ADA alone in the diagnosis of peripheral neuropathy in T2DM patients was
0.835,0. 831 and 0. 783 respectively,and the AUC of the combination of the three in the diagnosis of peripher-
al neuropathy in T2DM patients was 0. 940. The AUC of the combination of CEA,Hcy and ADA in the diag-
nosis of peripheral neuropathy in T2DM patients was greater than that of CEA, Hcy and Ada alone (Z =
3.205,3.328,4.333,P<C0.05). Conclusion The levels of CEA, Hcy and ADA are increased in patients with
T2DM complicated with peripheral neuropathy,and the levels of the three are positively correlated with the
severity of peripheral neuropathy. The combination of CEA,Hcy and ADA has a high value in the diagnosis of
peripheral neuropathy in patients with T2DM.
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1.2.2 CEA.Hcy . ADA KM R4 2 HEHE A
Y H W2 EE K0 8 mL, 78 A & 0 B 5 Y i Bt
BRE L W R 8 (EDTA-K,) B BEE 45 4
mL, IrAMEFRAREEE TERTHE 30 min,
REEEFRAL 3 000 r/min(B.02F42 10 cm) B 15
min, EDTA-K, $r#E & bR A4 2 500 r/min &0 10
min, B0 5 48 B0 W B 2 i T R R A R 3%
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PEab 5 Gt oy . A5 A IE & AR 1Y T R D
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£ K% Logistic MIH 4+ #7 T2DM 3 % 4 J& Bl #h &
I A% 14 52 M TR 265 22 1 32 TAERRAE (ROC) il £ 4y
Hr CEA.Hcy . ADA Al S I A K U X T2DM B34

KA ER 2 izl . LA P<<0.05 hER
AgitEE L.

2 % R

2.1 2L VORIILES 2 AV AR Ik 4G R AT
K&, LA K& TC,TG,LDL-C,HDL-C /K¥ b4, % %
WIS H 23 X (P >>0.05), T2DM Jf & 4 i K
T T2DM 41, FPG.HbAlc /K FE¥ 8 T T2DM 41, 2%
SWAE G HE X (P<<0.05), Wi 2,

2.2 2417 CEA,Hey ADA KFEH %  T2DM
I RAHIME CEA.Hey, ADA /KFH¥ 5T T2DM 4.,
ERWAGITHE X (P<<0.05), W3,

x2 2HABEXREBRLE (%) v +5]
a1 . e (%) AP W I FFIKIE e
2 4 (mmHg) (mmHg) (mmol/L)
ToDM 4 100 56(56.00) 44(44.00) 51.67-11. 36 9.2542 14  129.57424.26  80.37+14.31 4.78-1. 54
T2DM 41 100 49(49.00) 51(51.00) 51.24-11.45 6.331.48  128.94424.32  79.64--14. 22 1,691, 47
X2/ 0.982 0.267 11. 222 0.183 0. 362 0.423
P 0.322 0. 790 <0.001 0. 855 0.718 0.673
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gxR2 2HEEZERIER2 (%) o +£5]
20 51 n TG(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L) FPG(mmol/L) HbAlc(%)
T2DM I % 4 100 1.4740. 38 3.24+0.88 1.18+0.35 11. 2342, 42 9.58+2. 21
T2DM 41 100 1.4640. 29 3.1740.82 1.2740. 42 8.36+2.27 7.2142.30
X%/t 0.209 0.582 —1.646 8. 650 7.430
P 0. 835 0.561 0.101 <0. 001 <20. 001

x®3 2 fAMiE CEAHey ADA K ELLE (x=£5)

CEA Hecy ADA
4151
(ng/mL) (pmol/L) (U/mL)
T2DM J K& 4 100 4.05+1.42 7.5442.27 27.90+5.66
T2DM 41 100 2.53+0.67 5.93+1.32 21.44+5.38
t 9.681 6.131 8.273
P <0. 001 <0. 001 <0. 001

2.3 AS[E]JA b e AR B AR R AR CEAL Hey,
ADA /KF- e T2DM Jf A& 41 88 35 J8] [ #f 28 0 A8 %
FE 26 ) EE 43 BN E BE 31 5, R JE R R 2R
A E CEA Hey ADA /K-35 &5 BE K 2 ] ]
P AE BB, v BE T L RR 4 AR F % CEA L Hey .
ADA K-y TREFR B MW ZRE, 2584
GiiteFm L (P<<0.05), W#E 4,
*4 AERAEMESREFERESE CEAHoy.
ADA JKFE L8 (2 £5)

JPERE n CEA(ng/mL) Hey(pmol/L) ADA(U/mL)

R 26 2.9540.76 6.1241. 38 23.7743.38

g 43 3.87+1.11° 7.38+2. 27" 27. 6444, 27
iy 31 5.2341.32% 8.9542. 64" 31,7243, 64
F 33.123 11.805 30. 085

P <<0. 001 <<0. 001 <<0. 001

TR RE B P<0.05; 5 EBH HEL"P<0. 05,

2.4 T2DM Jf & 4 CEA. Hcy. ADA K ¥ 5 FPG,

HbATc 7K~V K JR i 28955 78 7™ 5 A8 B A AH G Pear-
son HH & 43 #7145 IR R, T2DM Jf & 40 CEA. Hey.
ADA /K 5 FBG. HbAlc 7K F ¥ 2 1F 4 6 (P <
0. 05) ; Spearman AH 3¢ 43 #1 45 2 o 7~ , T2DM I k& 4
CEA .Hcy .ADA 7K 5 Ji Fil #ift 28955 48 ™ & 2 3 34 5
EAKE(P<<0.05), W5,
x5 CEA.Hcy ,ADA K5 FBG,HbAlc Kk FE R
AE#MZHEEEERENHELY

Ji) e o 22 9 7

FBG HbAlc

iR JEERE

r P r P r P
CEA 0.625 <C0.001 0.584 <C0.001 0.634 <<0.001
Hey 0.671 <<0.001 0.638 <20.001 0.573 <<0.001
ADA 0.717 <<0.001 0.629 <C0.001 0.647 <C0.001

2.5 ZMHZE Logistic [HH4#1 T2DM & & A A [
WA £ DL T2DM B3 2w & A4
MR (=1, =0) NN &, LUE R, FBG,
HbAlc,CEA . Hey,ADA & H 78 & (¥ hy i 2 748 i,
PLSEIE s A #4712 I & Logistic [BIH 7387, 45538
R K . FPG.HbAlc,CEA.Hey.ADA /K
SETR Y A T2DM /B A& AR T8 R A 280 A8 1 £ 56 A
K(P<0.05), W#E 6., KIEWFE.FPG fl HbAlc
5 sCEA . Hcy . ADA JK~F-F =45 T2DM % &k 4
JiE) B Ao 2295 A8 A & 6 LR (P <0, 05), L& 7,

x6 £ FE Logistic B394 T2DM 2E X2 £ A EWEZFENZMES

K= B SE WaldX* OR OR 1 95%CI P

g8l —1.444 2. 145 0.453 — — 0.501
I A 1. 084 0.315 11. 839 2.956 1.594~5. 481 0.001
FPG 1. 448 0. 359 16. 260 4. 255 2.104~8. 596 <£0. 001
HbAlc 1. 349 0.322 17. 541 3.854 2.049~7. 241 <€0.001
CEA 1. 450 0. 355 16. 688 4.263 2.126~8.551 <20.001
Hey 1. 260 0.294 18. 364 3.525 1.981~6. 272 <<0. 001
ADA 1. 306 0.308 17.992 3.691 2.019~6. 754 <€0.001

. FoR BHE.
2.6 CEA.,Hcy,ADA #h ZBcA K xF T2DM # Logit (P) = —1.524+ 1. 685X pa + 1. 452Xy, +

BEERAEFBMALHRENZHME B 2.5 KIER
& . FPG 1 HbAlc J& B9 43 ¥ 45 3 4 g [ 159 7 2 .

1.269X apao WAL T2DM 3 B2 15 K A4 JE Bl #4595 72
(B=1.F5=0 IREZ&E, N CEA,Hey, ADA I
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KWk A VbR 3 AR B 2x il ROC ih k. &5 R B,
CEA.Hcy .ADA Hlti2 W7 T2DM &% & A4 J8 Bl v 28
i A8 i M 48 F T AR (CAUC) 43 51l R 0. 835, 0. 831, 0.
783, ZH KA LW T2DM & & A J8 Bl #2899 25 Y

AUC H 0. 940, = H B A2 W T2DM & & A JF
PIZE95 A5 ) AUC K T CEA. Hey. ADA 2
T2DM /& & A4 J8 B #h 299 A8 1) AUC (Z = 3. 205,
3.328.4.333,P<C0.05), W#% s,

x7 KIEfRTE . FBG.HbAlc /g T2DM B E X £ FAEHAR TN EZMESE
% B SE WaldX* OR OR 1) 95%CI P
figie —1.524 3. 144 0.235 — — 0. 628
CEA 1.685 0.504 11.194 5.392 2.009~14. 488 <<0. 001
Hey 1.452 0.397 13.378 4.272 1.962~9. 302 <<0. 001
ADA 1. 269 0.305 17. 309 3.557 1.956~6. 467 <<0. 001
—FR O EE .
x38 CEA.Hcy ADA Bi BB SN T2DM & 4 £ A EHMIFTHISHMNE

A5 B AUC AUC 1 95%CI REE) HFED s AT RS FR 1 P
CEA 0.835 0.781~0. 889 80. 00 72.00 3.15 ng/mL 0.520 <<0. 05
Hey 0.831 0.776~0. 886 79.00 60. 00 6.27 pmol/L 0.390 <0. 05
ADA 0.783 0.720~0. 846 80. 00 63. 00 23.18 U/mL 0. 430 <0. 05
=HKA 0. 940 0.908~0.973 92. 00 84. 00 — 0. 760 <<0. 05
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3 i it
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Fgml
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— PP GBI o> 1 AN S g RE B & AR VDA O L I8 5 hE
TR JAE I AR R S S R YT, T2DM
FBE I A AR R S BB L AL R R8P AIC R 5%
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TAEAERE A K, B CEA /K 5 1 5 #H O¢ 48 4
KA RIE L, & MG YT I, T2DM B F 1L CEA /K
AR, AW ST S R B os . T2DM I k& 41 CEA
K- F T2DM 41, H 3 B 8] fh 269 48 R K S
CEA /K- TR B | o B J) B pf 0 A8 82, v 3
Rl 1 2055 748 JR 3 LT CEA /K V-5 T 452 B ) Bl p 2%
T H . CEA K5 FPG.HbAlc 7K K J& [ # 25
WS R R EAHOC, KW CEA 25 T2DM &
H R B 2 AR 1 & AR L, K i T
T2DM H & J8 Bl 2205 48 () 7= F2 &, 0 CEA 7K

FhE oA T2DM B &A= ] B 289 28 1) fas 6 [ 2%, 4
T T2DM i85 K& AR T B 20 A8 i KU . A A
JR A ] R CEA JKF T & ] BE 2 05 PR 9 51 & 1918 v
PAE S Y — EB 43 AT BE A A U B R ORE RN L 5 T
22 1) 4 28 20 TR A7 e 2 0 A5 DX sl AT o Je 8 5%
i I T 20 401 40 1 R

Hey J& 76 85 2 TR 5% 1k 0y 2 bk 20 2o 72 PO i 19
r ] 28 R L AT T i A A 2 O I A 9 s R
2B AT MR R S R AE N R, A ss R, e
23 Ao R IOBE U A A I R R Y I A T B A R
121 LA SREAR Hey 7K P, WA T U8 2% 5306 55 0 PR 9
JE B f 2 AR SR Y F ST R Hey KRS
Joi) B Aok 22995 A £ IR K ST K b 22 A% 5 D) g AH K 4
b EAT A SCHE , R R85 ph &L T RE 2 B R 1
T DI AR G, e Ah B A A R B S RGO AT R AR
Hey 7K AT B3 36 B3 L 55 2 A . O 260 o 28 0 405
A G4 R B oon, T2DM I &K 4 Hey K V¥ & T
T2DM 4 , 5 5 J Bl i 295 78 fR 3K I YE Hey /K OF i F
B RE b R R R b 22 AR AR A v B ] R R 2R 0 R AR
FALTE Hey 7K P& T 5 B Bl #2048 i %, HJE
KT R T2DM (B K& AR B #2800 A8 1) f s 1A
Z 28 Hey B #3515 T2DM H 3% J& B #2895 75 Y
RADUE FomE R A K, HEW Hey KFEF 555
MRS T2DM B35 1A P9 S AR N 0K 18 1 R AE
g SRRk = % HZILREE A C, M Hey M9 1E
A T BOHLAE 0 thoK s, T K Hey 2390
JE R 28 o0 S SR TR R A, R S B0OJR B PR
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ADA J2— P 5L 4 £ I5] il . T Ak R 1T F0 B SRR
o3 ADA BTG PR 0 52 8 080 5 s R AT MR
FA S 80 248 05 B A T . B ADA JKOF T
REHE /BB I R G AL T 5 TR B AS X OFCR A T Rk
RS PR K HOF S i & AR L e Ah . ADA KR
Fh 55 55 Bl K v T A48 1 953 477 5 A B Y 2R B M i R
P40 A PR 1 43 0 A G, T R AIE 1 45 OB AT
&ML, 78 T2DM 530048 I % 5E By AL 41 BF
&, HbAlc /K5 ADA /K58 1E A%, ADA
KPR RE S T I AE P A RE B N, AT i
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