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Abstract

Objective: To investigate the diagnostic value of serum CA724, CEA, CA242, CA199 for gastric can-
cer. Method: A total of 158 patients with gastric cancer who were treated in the hospital from
February 2014 to January 2018 were selected as the study group. According to the TNM staging
criteria, they were divided into the stage I~II group (84 cases) and the stage III~IV group (74 cas-
es). 90 patients with systemic symptoms underwent gastroscopy were selected as the control
group, which included 48 cases of gastric epithelioma and 42 cases of chronic atrophic gastritis.
The expression levels of carbohydrate antigen 724 (CA724) and carbohydrate antigen 199
(CA199) in two groups were detected by chemiluminescence immunoassay, the carbohydrate an-
tigen 242 (CA242) levels were detected by using radioimmunoassay, and the carcinoembryonic
antigen (CEA) levels were detected by using enzyme-linked immunosorbent assay. The ROC curves
were drawn according to the serum CA724, CEA, CA242, CA199 expression levels, and the ROC
curves of each index were analyzed. Results: The expression levels of CA724, CEA, CA242, CA199 in
the study group were significantly higher than those in the control group [(12.77 * 2.61), (28.36 %
7.30), (33.36 + 9.31), (47.31 + 11.61) vs (8.58 * 2.87), (20.64 * 6.99), (24.87 * 8.90), (40.51 *
9.20)] (U/mL), and the differences were statistically significant (¢ = 11.697, 8.133, 7.018, 4.763, P <
0.05). Serum CA724, CEA, CA242, CA199 levels in patients with stage III~IV gastric cancer are sig-
nificantly higher than those in stage I~II [(14.77 + 1.57), (33.77 * 4.55), (41.27 * 5.96), (53.97 *
7.04) vs (10.95 * 1.95), (23.47 * 5.68), (26.23 £ 5.03), (42.49 £ 9.11)] (U/mL), and the differences
were statistically significant (¢t = 13.426, 12.483, 17.185, 12.617, P < 0.05). Logistic regression
analysis showed that CA724, CEA, CA242, and CA199 are independent risk factors for gastric can-
cer, and the differences were statistically significant (P < 0.05). ROC curve analysis showed that
serum CA724 identified gastric cancer and the control group with an AUC of 0.864, CEA of 0.784,
CA242 of 0.743, CA199 of 0.692, and combined test of 0.940. The AUC of the combined test was
significantly higher than the individual tests of CA724, CEA, CA242, and CA199 alone (Z = 4.012,
5.648, 6.680, 7.193, P < 0.05). Conclusion: The serum levels of CA724, CEA, CA242, and CA199 in
gastric cancer patients are significantly increased, the combined test of which can improve the di-
agnostic value of gastric cancer, which can provide a reliable basis for gastric cancer treatment
options.
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HE: HITIMiBECA724. CEA. CA242. CA199BLERIXT BRI WIME. k. EEN20144E2A &
2018451 A EREWIA 158151 B i B Ve A S 4L, fKIE TNM S B HE 2 NI~ 84 B A~ IVEA 4174
Bil; H B LEAE RGERIT B RAEM BEEANXT A, HI B Lmashl, B4 E
#4205 . A2 A Z 0 R BRI M5 mL, KA E K6 SR i il & #5251 724 (Carbohydrate
antigen724, CA724). ¥#3$1JE199 (Carbohydrate antigen199, CA199)RiA/KF, U Fo B iAo Il %
2k $i JR 242 (Carbohydrate antigen242, CA242) /K%, B K & & W R 36 v & W 98 R 31 )R
(Carcinoembryonic antigen, CEA)/KF, 1R#EIMECA724. CEA. CA242. CA199RIA/KFLHIROCH
£, STEIRIFROCHILIAT N . S5 B4 CA724. CEA. CA242. CA199FREKFPHER TR
#[(12.77 % 2.61), (28.36 + 7.30), (33.36 + 9.31), (47.31 + 11.61) vs (8.58 % 2.87), (20.64 % 6.99),
(24.87 + 8.90), (40.51 + 9.20)] (U/mL), EZREFGZIT%EE X (t = 11.697, 8.133, 7.018, 4.763, P <
0.05); IN~IVE] B H# MECA724. CEA. CA242. CA199/KFHE R FI~IE[(14.77 £ 1.57), (33.77
+ 4.55), (41.27 % 5.96), (53.97 * 7.04) vs (10.95 * 1.95), (23.47 % 5.68), (26.23 * 5.03), (42.49 *
9.11)] (U/mL), ZREHFST%E X (t=13.426,12.483,17.185,12.617, P < 0.05). Logistic/al 357
EIR, CA724. CEA. CA242. CA199E BB EREER, ZREHALI%EE (P <0.05); ROCH
Ko ER, MECA724%5) B RBMNTBHKAUCKH0.864. CEAN0.784. CA242°50.743. CA199%
0.692, BXAKL~0.940; HHBEARKHAERTCA724. CEA. CA242. CA199E MM (Z = 4.012,
5.648, 6.680, 7.193, P < 0.05). %5it: BB FMECA724. CEA. CA242. CA199EETH, BAK
WARE BRI CHME, (58 BRRYT 7 RIBETTRKHE.
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1. 5|8

¥ (Gastric Cancer, GC)Z& M1k RS H IWLBPEM R, R 22 B ISBMEMIRE I ZE 4 67, JETRE
T2 4, M AT E AR 1] VREE SR R B 1 5 FEAEE RN 20% A 4. BT BiE
MR HPER AN A, K2 RO kN R e, B T SRR AL, G RRE TS B E . R
HHE W, SR T RECEEIRIT 7 ZAA EE R . WEALUER 2 BRI W EArdE, SR
A& T O A, B R AR K S RS, oA AR AN . B B S 2 AN
BE, AR ARARTE B O AT P ORHE BRI ). TR B IR 2 Wi, SR MR AR B an AR M R
HEAT BRI, ARSI AR S OB I, BRI T A IR AR I R R o b R b SREE S e
PR EVBE RN A7, DR A guEtt, Xt Bm ) el A SIS . BHAIEsE 3R
PR BERAPENERES BmrER. 28 ot 120 KR E L% DM, 758 mmisEEf
R E AR . AW TET S CA724. CEA. CA242. CA199 Fik/K T, #RIFHH B KL W% )
Wil IAREWT.

2. AREFZE
2.1. —f%ER

A RAERAC TR A S w M E. EE 2014 45 2 A E 2018 £ 1 AEFYWIAR 158 4 5@ E
YERWFICAL, 55 94 B, 4 64 ], £ 45~76 %, “F-34)(58.94 + 5.03) % o M4 35 EJ i B & 2% 2 25 (American
Joint Committee on Cancer, AJCC) [4] TNM 4 iFRiES v I~ T 3 84 BRI II~IV I 74 1. A AFRiE: 1) A
e B SR ER A SUERT TR SO R R M B 2) NALRT R R AT ks 3) MBS, RiNE2 M
ST SR SR i6TT s 4) RETRATES >60 47, WA 3 ANALLE; 5) HAEE KKEAT A
R, AR R HERRARME: 1) NZLRTIE 3 AN H IS G 2) R ThAE SR s Al
HERTERLE: 3) GRS A SRR E; 4) GBS 5) IR
B ERIR . (AR DR R BV A TE R GUEIRAT B A A 90 9 A VR X IRAH, SRR D Re
Phs B A S s Foh B L RRAR 48 ), 1B SIS K& 42 B AF R S IRALE R RS
FERTURILE, ZERILGIHFE (P <0.05), EAAHH.

2.2. A&

FT A W TS G35 5 R 2 W8 R A A1 B Fi ki 5 mL, >R TDZS5-BP & B OoHL(K DB O LA BR
AF)EZER T LA 3000 r/min B0 10 min (250145 800xg), M LB MiE, BT-20CUKM N RIER. K
FHAL 2 % ' 5 9% 43 BT (chemiluminescence immunoassay, CLIAYG I L1 CA724. CA199 KikK -, 1X#A
P [X cobas e 411 4x H AL R RIE A, W& B 52 IRAR] s U G ikkaill CA242 /KF,
AR A g S A PR AR s BRI S B W RIS A I CEA 7K, 3G &0W B i 2 R
BBRAT], B Al $5) P Ak 42 HE a7 0 100 W 5 7E 5256 = PN 56 B

2.3. G EAE

K F SPSS22.0 Guil Xt B i EAT b B, THEPTRLRA X s Fon, WANLECRH 5. i
BRI Ao R, 253 H-RJ78L Fishers ¥ 2 % . Logistic [51V-73 Ar 520 B 9 B0 ST G R R 2
RHE CA724.CEA.CA242.CA199 FRIEKT-22 ] TAERFE #h 28 (receiver operator characteristic curve, ROC),
Tl o8 B Ak I AUl . 29 ROC B2k N1 FH(Area Under Curve, AUC) A &AG TR AR 2 i 2L AE, PL P < 0.05
FTREFARIHE L.
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3. 858
3.1. 2 tATFZERT S CAT24, CEA. CA242, CA199 FikKFE

WFF4l CA724. CEA. CA242. CA199 RKiA/K-FIE S XA, 27 BEFRIFE (P <0.05),
1.

Table 1. The expression levels of CA724, CEA, CA242, CA199 for 2 groups of subjects (x +s, U/mL)
= 1.2 tAFFR TR CA724. CEA. CA242, CA199 FiAKF(x +s, U/mL)

A1 % CA724 CEA CA242 CA199
5T 4R 158 12.77 £2.61 28.36+7.30 33.36 +£9.31 4731+11.61
pagiceizh 90 8.58 +2.87 20.64 £ 6.99 24.87 + 8.90 40.51£9.20

1l 11.697 8.133 7.018 4763

P 0.000 0.000 0.000 0.000

3.2. FEISHISEEEIE CA7T24. CEA, CA242, CA199 FiEKF

I~V 3 B B % CA724. CEA. CA242. CA199 /KFHIE & T I~ #, ZRAEESIT%E X
(P<0.05), W% 2,

Table 2. The expression levels of serum CA724, CEA, CA242, CA199 for gastric cancer in different stages (¥ =+s, U/mL)
2. FRISHIBEEEITE CAT24. CEA, CA242, CA199 FTikKF(x +s, U/mL)

4 51 1514 CA724 CEA CA242 CA199
I~ T 84 10.95+1.95 23.47+5.68 26.23 +5.03 4249+9.11
M~V 74 14.77+£1.57 33.77 £ 4.55 41.27+5.96 53.97£7.04

(8 13.426 12.483 17.185 12.617

Py 0.000 0.000 0.000 0.000

3.3. BEZEZE Logistic @V

Logistic [8] 140 #r 7%, CA724. CEA. CA242. CA199 £ B ERNE, ER G50 %E
X(P<0.05), W% 3.

Table 3. The multivariate logistic regression analysis of gastric cancer

% 3. BESEZE Logistic @35

A& B SE Wald P OR 95% CI
CAT724 0.562 0.093 36.422 0.000 0.570 0.475~0.684
CEA 0.148 0.032 21.401 0.000 0.862 0.810~0.918
CA242 0.097 0.025 14.568 0.000 0.908 0.864~0.954
CA199 0.081 0.021 15.205 0.000 0.922 0.885~0.960

3.4. & CA724, CEA, CA242, CA199 BX&#mxt B EEYiS s se

ROC R #r B ow, MLIE CA724 465 B AT RN AUC 4 0.864.CEA /4 0.784.CA242 /5 0.743 .
CA199 4 0.692, BX&RLAN 0.940; HABEcARLHHE & T CA724. CEA. CA242. CA199 HAh&N(Z
=4.012, 5.648, 6.680, 7.193, P<0.05), W 4, K 1. |4 2.
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Table 4. The diagnostic efficacy of serum CA724, CEA, CA242, CA199 for gastric cancer
#F 4. MIJE CA724. CEA. CA242, CA199 BA& M B F2AIISHIAE

b=t EREaa U Youden $5 %7 J BT E AUC (95%CI)
CAT724 81.11% 75.95% 0.571 10.94 (U/mL) 0.864 (0.817~0.910)
CEA 62.33% 82.91% 0.462 21.57 (U/mL) 0.784 (0.725~0.844)
CA242 65.56% 72.15% 0.377 27.94 (U/mL) 0.743 (0.680~0.805)
CA199 73.33% 61.39% 0.347 44.92 (U/mL) 0.692 (0.625~0.758)
BRI 92.22% 82.28% 0.745 - 0.940 (0.912~0.967)
100
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Figure 1. The AUC of the individual tests of serum
CA724, CEA, CA242, and CA199
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Figure 2. The AUC of the combined test of serum CA724,
CEA, CA242, and CA199

[ 2. MiE CA724. CEA. CA242. CA199 BX&KINH
AUC
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4. ¥Wig

CWiA K 582 R SRS A RS M EZFERE, Fioo 8§ Ra RS glehn. %,
F IR TT bt R AR TG M E BT B A B R Bl R 2O G R EIR A R, 5 T2
Mg SR, KBRS QR REAZUSRE BeifarBmE A, RinEHidt
TSR IR TR N AR, R T B i, RMNEEZE, HWAESE, MM T IEKRNAH. Mg
P A SR A IR 1 F v, TR A0 R R AR SRR R T, REORE I — AR T . R BOR[STIRIR
Mg AR Ok 100 FHLL L, AT MBS . AN R LRSS, BEAAMIR bR S B A oA R
o, SRTH R 2 B br SR AN S, BUBURIERAR, X TR 2 W L MR bs S Iz 4 3

CAT724 £ Z Tl e v XA A RIRR R AL, AR IR [6] CAT24 FEAN R R S g th &
IEIBHPE R 37.95%, 1Mife FEXT BRZH I CA724 $57F 3.8 TU/mL, KW CA724 7% IR b (1) 5 M5
oo WHER PRI 58 R IR 7] CAT24 Ree R 1~11 B s 08 R R Xof TR L O DL 8 e A T SR B8 2032 U o A 5
P& CAT24 RIAE g 5 9 g 2 A B i 5 a3k R L 0 e oRg A s . ik — DA FEUE S [8] CAT724 TEAR G MR
SR BRI W T R HE L EANME, H R T ER IR R S TS R E . CEA s 40 Bk Bt B
T, AE NI o IR A PR IADRS PR S, S iR 4 BRI . R S R R AR K Oy R B E R . A AR
L9145 . MRS LR CEA MR E/KFRE, HMERERE, CEA REKFINED
FhiEr . BIRIEFR[10]12074 MM LA CEA ik KFal Wil il s g i i kR 5705 - 2811 CEA % MR
K, BN R 73 B OB VE TR — 8 22 7, W SO 48.1%, RN 59.3%. WFFTHE i 11]4 1
i CEA R MK I S8 Be %  W7 Jhc A= g ey AR e e, (R R I CEA RIBAK T IR FHE, IR A ReHERR
LR R RTRE, ARCIE R R T A AR R bR S S, DU E AR R . CA242 S — P AL fi
RbsEY, JRTHERRILIFERA, U ER A B, PURRIET R, NEERE. HikE R
B AR T RIS o FEARROERR[12) R B AR T R R, I — R IE CA242 RikKFT 3
MAWNHE EA, HSMRstE. Mg & ak i i ¢ . BEFUIMIESE[13] [14]113F CA242 Kik
ST B ERE AR E, REEHETENINKET. CA199 & —FREERMEREY, 58
. A, SR . IEYEAESC, AR B AR . R IEEHUAH LS BARAC, FE T A S
Jo BB TR MG CA199 KB R E A, HEMIE A, EER[IS] B S 18RS REH.
fa B ABEINGE CA199 BEATAGI, 455 EoR B B M5 CA199 AKCF IR & T2 Mk 2k B A A fE A
B, 28 CA199 25 17 Bttt e, nER B SIS s r .

AW B R BMAERE MG CAT24. CEA. CA242. CA199 BEATHRMN, 455 % 1 5w &
HIMLiE CA724. CEA. CA242, CA199 ¥R B & TX 4, IESE T CA724. CEA. CA242, CA199 3
e B MIE 2 WiEbR . FREFBUHREFR[16] 8 8 Ik R BOREAT BIBUE /4, 45 5 Son B e 3% 5
CA724. CEA. CA242. CA199 W3 Tt , Himm s di CA724. CEA. CA242. CA199 W% TH .
ARFFGE RIR RN -1V ) B 5 B34 7S CA724. CEA. CA242. CA199 K FHIE®ET I~ #, #—%
WESE T CA724. CEA. CA242. CA199 150 B 1 = AR BE VAL I T g, 5 B BRIRIE 4510 A — 5[ 17)
[18]c A T SELFHIVEO XS B B2 Wi, AW FER g CA724. CEA. CA242. CA199 #5845 ROC #h4k
BT M, R BRBCE RN AUC 2 0.940, BEA G50 BEOS 12 m U ME L RE R RV I, 1278 CAT24,
CEA. CA242. CA199 fabrBkARrge 0t 5 K2 Wi B s, RES ik G IR I BT i IR 12 22,
R IE FH T I R 3 BT R = (1 IS W . R S AR SE[19] (2086 G R IH FH B MR AR £, Reis e
T LI R A () S AN, AR T R A
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5. &t

gr FRTAR, B EE IS CA7T24. CEA. CA242. CA199 ¥R EFm, ik BEA L UM AR12 W

UMETERG, FTUMEN RSN, SRINH MR R, AATIAT SRR D, 78 U 2 ST A
e — I 5.
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