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8424 I PR Bkl e B 1) B R SR 3 IO BE, KB 2R T/RAFE# &8 0 HTCEA. CA19-9. CA72-4
STBARM KB SRNEBELCHFRME. &5: BEAMPECEA. CA72-4. TBAKVHERH THE
XtHR4E(Z = -7.013~-3.387, P < 0.05), EEA S IRALECEA. CA19-9. CA72-4. TBARFEFAFKF
MAZER(P<0.01), HEARDMTFETIEN, SREAGEELE SHYHERTEHES. CEAFFEAT4
£, CA19-9F-F1~215%. 2~4f%. KTF4fE, CA72-4FFm1~2f%. 2~4f%. KF44%, TBAFFE 1~215.
2~4150, BEABREE SHHERTNRA. BEAASFESWEE MBECEA. CA19-9. CA72-47KF
RABEEALSEITFE L. BHEEEBAMTBECEA. CA19-9. CA72-4. TBAKFHERTLMHESL
BB (Z=-4.897~-1.826,P < 0.01), FKEEHEHKEE LHEAS RARKFERIMFBECEA. CA19-9+
BRERTEMRCEZBREELH(P<0.01); BEA. THELZEBAEARFEA /K FHMIECA72-4,
TBAF R R4 HH2% L (P > 0.05). IMiECEA. CA19-9. CA72-4. TBABEAHII R G0 & T A1k
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BB K. RAXIMFECEA. CA19-9K AT K FAER, i EEREGHKESHERTNMERK.
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Abstract

Objective: To investigate the value of serum tumor markers (CEA, CA19-9, CA72-4) and bile acid
(TBA) in the diagnosis of gastric cancer. Methods: The data of 842 gastric cancer patients with
complete clinical data were collected, and the value of single and combined detection of CEA,
CA19-9, CA72-4 and TBA in the diagnosis of gastric cancer was analyzed by Kruskal-Wallis test and
receiver operating characteristic curve. Results: The levels of serum CEA, CA72-4 and TBA in gas-
tric cancer group were significantly higher than those in healthy control group (Z = -7.013~-3.387,
P < 0.05). There were differences in the levels of CEA, CA19-9, CA72-4, and TBA between the gas-
tric cancer group and the control group (P < 0.01), and when the increase was less than or equal to
1 times, the proportion of gastric cancer patients in the control group was significantly higher
than that in the gastric cancer group. The proportion of patients with gastric cancer in the gastric
cancer group was significantly higher than that in the control group when CEA increased by more
than 4 times, CA19-9 increased by 2 times, 2 times, more than 4 times, CA72-4 increased by 2
times, 2 times, more than 4 times, and TBA increased by 1 times, 2 times, 4 times. There was no
statistical significance in the levels of CEA, CA19-9, CA72-4 and TBA in different degrees of diffe-
rentiation in gastric cancer group. The serum levels of CEA, CA19-9, CA72-4 and TBA in patients
with lymph node metastasis were significantly higher than those without lymph node metastasis
(Z = -4.897~-1.826, P < 0.01). The proportion of patients with lymph node metastasis was signifi-
cantly higher than that of patients without lymph node metastasis (P < 0.01). There was no signif-
icant difference between gastric cancer with lymph node metastasis and without lymph node me-
tastasis in different elevated levels of serum CA72-4 and TBA (P > 0.05). The sensitivity of com-
bined detection of serum CEA, CA19-9, CA72-4 and TBA was higher than that of single detection,
and the sensitivity of combined detection of four indexes was the highest. In the ROC curve, the
maximum area under the curve (AUC) of CEA, CA72-4 and TBA joint detection is 0.616. Conclusion:
The value of serum CEA, CA19-9, CA72-4 and TBA in the diagnosis of gastric cancer is not high, but
it is of great significance only when it increases more than 4 times. Only when the serum levels of
CEA and CA19-9 increase more than 4 times, it is of great value in predicting whether there is
lymph node metastasis in gastric cancer.
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RV TR EE 2 S E R e AR bR . BEE B B HE AR AEEE, ok 5
WIB ORI 2WT[4], BB A RO I2 W B R LR AT SR (0 7V SR R — A 75 BRI
NN SRS, i, EEAEAREE IR ITEE]. B RETRE AR, £50m
TEIRE RS CEA. CAL19-9. CAT72-4 TERHBISWT . WE I BhASHEfE FIVRAl B 9 T O 1 4 F R 78 240
[6]. /R CEA. CA19-9. CA72-4 CAfEIRIRSEEAMEH 7L T4, HAmEERNAKE. ERMER
BYIRASE. SR, Jeni A R AU S B BUB I AR R A A AN ], X5 B0 FAE B 2 B R
TEEG 7). 24K, 1 CEA. CA19-9. CAT72-4 FIThRe /T HIENAT | — Lt fig, XK FHATSR AT DAgE A
AU AT IR bR E[8]. Sl — IRt RK M, CEA. CAL9-9, CAT72-4 FIHAbAREM MM S
A DU B B SR A HER (S 2 [9]. IEVTER(TBA) RS 5 B RS 10 5 — N EEH MR E[10], £ig
AR RGNS, + R R B R R, S5+ 208 &R S50 B UK R[11].
MREVTER 514 DNA $45, W AE SEM R M [12]. HA—[E LSRR L, BHTBRIKE S E
Jir A IR R IEAROR, IR RS 31 B % 8l b A A BURE A [13] A 8 — M A br &4, CEAL.CAL9-9.
CAT72-4 SRS, B EENSHM, SUEINEAR, WA AR B, W LA e RO R 1
AT IR FME CEA. CAL19-9. CAT72-4 HXA AT ERALIITE B2 Wi = 3L, DM NIGIR TAERR
T MIOE = =y T
2. EPEHE
2.1. —figFERt

WA 2019 4F 7 H1 HE 2021 7 H 1 H, TFH B RFMBER 12 1) B 8 842 HilfIm R Tk
NFRUE: 1) SMRFFERGEHALRE IS N BRI EHR; 2) BATBMEITE: 3) RIEATE XM
JEETT AT RBUMTE =48 hr:  HEBRARAE: 1) G IFHAMMA R MR 2) CAT BRIEUT . (75077,
3) BRAEA JER MR ERTAE AL SRR MEREALPE IR 26 . 19GA FHOPEREAL R AHAS 28 o AR SLAERE . o).
R M AREE . A KB 45867 DL MG CEA. CA19-9. CA72-4. TBA K6 4SS 5. XA L A [FIHALE
T KSR TSR0 834 B4 B 5 R AN AR SR 1, BRAMNEA BN, BaER. ik
A TR # o BT [ B0RH R F 0 ] R G
2.2. GitESHh

NF SPSS26.0 A AT EHE S T 0T K 2 IR E TARFFHE I ZE(ROC HhZk) 731t CEA.CA19-9.CAT72-4
5 TBA b S BCA R A E A B BV S W e bR 1R S BE A R . P <0.05 R ZRA G E Lo
3. HFR
3.1 BEEASERXBEAME CEA. CA19-9, CA72-4, TBA K

BmAIMyE CEA. CA72-4. TBA /KF I & & T{g X i 4 (Z = -7.013~-3.387, P < 0.05). B2
H CAL19-9 /K- V- 5 Bext B LU, 7Rk Waiih = X (Z=-1.009, P = 0.313). (W% 1)

Table 1. Analysis of serum CEA, CA19-9, CA72-4 and TBA levels in the control group and gastric cancer group [M(P25~P75)]
F* 1. WMEBESBREAENDTE CEA. CAL9-9, CAT2-4, TBA IKFEST[M(P2s~Pss)]

205 CEA (ng/mL) CA19-9 (U/mL) CAT72-4 (U/mL) TBA (umol/L)
AL 1.90 10.95 1.56 3.37
(1.15~2.90) (7.29~17.44) (0.96~2.81) (1.94~5.90)
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e ] 2.13 10.32 1.92 4,58
R (1.22~3.56) (6.19~19.55) (1.13~4.44) (2.40~7.90)
[ 0.01 0.313 0.000 0.000

3.2. & CEA. CA19-9. CA72-4, TBAHAESKESEENXA

5 R 4 5 i T B 2H ) 1) 4% B fL 7 CEALCA19-9.CA72-4. TBA THE /K V43 A ifiLiE CEA.CA19-9.
CAT72-4. TBA 73 TR /N T5F 1A% 1~2 5. 2~4 5 KT 4 540 . B 2 5@ Fext i 41 7E CEALCAL19-9,
CAT72-4, TBA AT REAK A ZH(P <0.01), HIEFGE/NTET 150, (@R A B e 5 i
EET BEH. CEATHE KT 414%, CA19-9 TH& 1~2 15, 2~4 {5, KT 4 1%, CAT2-4 Jhi 1~2 1%, 2~4
& KT 465, TBATHE 1~2 4. 2~4 50, B B Ed SR s TR A, (W% 2)

Table 2. Relationship between elevated levels of serum CEA, CA19-9, CA72-4 and TBA and gastric cancer
52 2. M&F CEA. CA19-9, CA72-4, TBA FE/KEEBEMXE

EizE (1 SR Xof B4 P1a
<34 614 (72.9%) 686 (82.3%) 0.000 aB
3.5~6.8 142 (16.9%) 116 (13.9%)
CEA (ng/mL)
6.9~13.6 29 (3.4%) 27 (3.2%)
>13.6 57 (6.8%) 5 (0.6%) Ab
<39 738 (87.6%) 795 (95.3%) 0.000 aB
39.1~78 45 (5.3%) 27 (3.2%) Ab
CA19-9 (U/mL)
78.1~157 23 (2.7%) 10 (1.2%) Ab
>157 36 (4.3%) 2 (0.2%) Ab
<6.9 703 (83.5%) 765 (91.7%) 0.000 aB
7~13.8 68 (8.1%) 47 (5.6%) Ab
CA72-4 (U/mL)
13.8~27.6 36 (4.3%) 13 (1.6%) Ab
>27.6 35 (4.2%) 9 (1.1%) Ab
<12 742 (88.1%) 782 (93.8%) 0.000 aB
12.1~24 66 (7.8%) 41 (4.9%) Ab
TBA (umol/L)
24.1~48 20 (2.4%) 5 (0.6%) Ab
>48 14 (1.7%) 6 (0.7%)

e aB NFE—THEACER B AL S AL =R, WA T Bl Ab NE T mARCE I B AL e R AL 2
5, BRAZ THIA,

33. BEETRESIEEME CEA. CAL9-9, CA72-4, TBA KESH

R4 B AR B, KBRS A B, Roed, A% CEA. CA19-9. CAT72-4. TBA
KPR WG4 5 X (P = 0.222~0.510). (WL 3)
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Table 3. Analysis of serum CEA, CA19-9, CA72-4 and TBA levels at different levels of differentiation in gastric cancer
group [M(P25~P7s)]
52 3. BEETFENSLIZEISE CEA. CA19-9, CA72-4, TBA KESHT[M(Pas~P7s)]

A R
e 31 (1.121f3?.84) (6.85;81%1.67) (1.05;52) (1.935?2.70)
ot 292 (1.2§'~2§.55) (6.7}1%;1312) (1.111?3?.99) (2.4?3'3;).70)
ficsrte 519 (1.2%?3?.55) (5.8%3(}125.64) (1.111?2.57) (2.4%-?5(;).00)
P 0.353 0.510 0.371 0.222

3.4. EEIE CEA. CA19-9, CA72-4, TBAAEKEEMESWIEENXEA

FR 4 7 CEA. CA19-9. CA72-4. TBA FHEI/KF, K B s . R4 ~ifiE CEAL CA19-9.
CAT72-4. TBA 733l Tt m /M55 1A%, 1~2 fi5. 2~4 5. KT 4 54, AT /KIS CEAL CA19-9.
CAT72-4, TBA, IR R WG4 L (P = 0.109~0.950). (.7 4)

Table 4. The relationship between the elevated levels of CEA, CA19-9, CA72-4 and TBA in cancer serum and the degree of
tumor differentiation

5% 4. fEM3E CEA, CA19-9, CA72-4, TBAFHSKEEMENILIEEN XA

1ok m [P ee ok i1
H (n=31) (n=292) (n = 519)
<34 22 210 382 0.524
3.5~6.8 5 48 89
CEA (ng/mL)
6.9~13.6 2 8 19
>13.6 2 26 29
<39 28 256 454 0.950
39.1~78 2 16 27
CA19-9 (U/mL)
78.1~157 1 7 15
>157 0 13 23
<6.9 29 244 430 0.549
7~13.8 1 24 42
CAT72-4 (U/mL)
13.9~27.6 0 22 24
>27.6 1 12 22
<12 31 250 461 0.109
12.1~24 0 60 108
TBA (umol/L)
24.1~48 0 7 13
>48 0 5 9
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35 BEAETHOLERINS CEA. CAL19-9, CA72-4, TBA KESHT

BBEAD A TMESHEEMH, AREEEBHMTE CEA. CA19-9. CAT2-4 /KTHE T
TMELEFERH(Z = —4.897~—1.826, P < 0.05); TBA /K F{E B A LHKELEHZER TG TR LP =
0.068). (.7 5)

Table 5. Analysis of serum CEA, CA19-9, CA72-4 and TBA levels in gastric cancer patients with lymph node metastasis

[M(P25~P75)]
525 BEEKEEEBME CEA. CA19-9, CA72-4, TBA K H[M(Ps~Ps)]

LR BIE CEA (ng/mL) CA19-9 (U/mL) CAT2-4 (U/mL) TBA (umol/L)
e 491 1.26~4.08 6.57~23.90 1.18~5.03 2.46~8.49
7 351 1.16~3.08 5.79~14.75 1.04~3.23 2.40~7.46
P 0.002 0.000 0.000 0.068

3.6. EEIME CEA. CA19-9, CAT2-4, TBAASKESHKELAEBHXEA

FR 4 7% CEAL.CA19-9.CAT2-4. TBA J+ =i /KF, ¥4 B fe A otk L 45 ¥ R 4H 43 M il CEALCAL9-9,
CA72-4, TBA 7 HIFHE/NTET 115, 1~2 f5. 2~4 1%, KT 4 154, AT B E L EIEAE
FEKF R fLE CEA. CA19-9 IR & T RSB S (P < 0.01); BiEAR. LikEL
BAEARETFE/K MG CAT2-4. TBA FREER W4 243 (P > 0.05). (.7 6)

Table 6. Relationship between elevated levels of serum CEA, CA19-9, CA72-4 and TBA in gastric cancer and lymph node

metastasis
5 6. BEINE CEA. CA19-9, CA72-4, TBAASKESHEEEBNLR
- ik ToMR S 78
<o}
r E (n = 491) (n =351) P
<3.4 335 (68.2%) 279 (79.5%) 0.000 aB
3.5~6.8 81 (16.5%) 61 (17.4%)
CEA (ng/mL)
6.9~13.6 21 (4.3%) 8 (2.3%)
>13.6 54 (11.0%) 3 (0.9%) Ab
<39 404 (82.3%) 334 (95.2%) 0.000 aB
39.1~78 34 (6.9%) 11 (3.1%) Ab
CA19-9 (U/mL)
78.1~157 19 (3.9%) 4 (1.1%) Ab
>157 34 (6.9%) 2 (0.6%) Ab
<6.9 396 (80.7%) 307 (87.5%) 0.075
7~13.8 47 (9.6%) 21 (6.0%)
CAT72-4 (U/mL)
13.9~27.6 24 (4.9%) 12 (3.4%)
>27.6 24 (4.9%) 11 (3.13%)
<12 424 (86.4%) 318 (90.6%) 0.129
12.1~24 43 (8.76%) 23 (6.55%)
TBA (umol/L)
24.1~48 16 (3.2%) 4 (1.1%)
>48 8 (1.6%) 6 (1.7%)

e aB NFE TR B A S AR 2R, WMIRAZ T HEA: Ab N T8 B 5 xR A %=
. BRAZ THIA,
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3.7. ;& CEA. CA19-9, CA72-4, TBA B S5H&HNE B &SN EH B

My CEA. CA19-9. CA72-4. TBA Hc& Rl 1) R G v T s uka i, B DU TFE b IeA RGN 2R
. ROC BHZkHr, DULHEPREL AR # 28 AL (AUC) i KN 0.614. (L6 7. K 1)

ROCH £k it 2RI
. — CEA

— CA199
— CA724

TBA

CEA
— CA199

CA724
— TBA

CEA + CA199
— CEA + CA724

CEA + TBA

CA199 + CA724
— CA199 + TBA
— CA724 + TBA

CEA + CA199 + CA724
— CEA + CA199 + TBA
— CEA + CA724 + TBA
— CA199 + CA724 + TBA

J CEA + CA199 + CA724 + TBA
0.0 SHL
0.0 0.2 0.4 0.6 0.8 1.0

1554

Figure 1. Logistic regression-ROC curve of serum tumor markers, bile acid single and combined detection
1. MEMERREY. FEHERRINSIK&1MAY Logistic EY3-ROC #hZk

1.0

0.8

Table 7. Comparison of diagnostic value of serum CEA, CA19-9, CA72-4, TBA single and combined detection in gastric
cancer

3= 7. ;& CEA. CA19-9. CAT72-4, TBA BISE&#NE BRE T HSHIN LR

Wi H R (%) 5515 (%) AUC (95% CI)
CEA 27.1 82.2 0.546
CA19-9 12.4 94.0 0.481
CAT72-4 16.5 91.8 0.575
TBA 11.9 93.0 0.598
CEA + CA19-9 32.2 77.8 0.546
CEA + CA72-4 36.2 76.6 0.572
CEA + TBA 35.2 79.8 0.613
CA19-9 + CAT2-4 24.6 86.0 0.556
CA19-9 + TBA 22.6 89.1 0.597
CAT72-4 + TBA 25.4 85.9 0.612
CEA + CA19-9 + CAT72-4 50.2 59.1 0.569
CEA + CA19-9 + TBA 49.2 65.8 0.613
CEA+ CA72-4+TBA 52.9 63.9 0.616
CA19-9 + CA72-4 + TBA 39.5 74.9 0.608
CEA + CA19-9 + CA72-4 + TBA 66.4 49.4 0.614

DOI: 10.12677/acm.2023.133450 3169 I IR = =23t e


https://doi.org/10.12677/acm.2023.133450

ZEHE &

4. g

HHIBE 5 FAEERIEHAE 90%LA F[14], SRTEJORER 48 2 v LA A L5 P S o 36 o 1R IR A
AL 8 e 8 % AR G G U0 e TR SR I A BL[15], T 0 B e ) TS AR A AN, RS K FARFEF
ARIBATT FARA W, (0 H T B 5 SR A A 45 5 T AR A5 3 B B o [16] [17]. PRk, fEifE. 12
W AT SR AR 8 T B — R R B R A ks B . SR, BIHATNIE, UIREEA B I U ERE
S R A bR B [18]. i CEA. CA19-9. CAT72-4 S bR b fi i FH A 15 9 rlsd b 540191 H Al
WA BRR R 2 (I 5T 36 B v IH T TR B 55 5 B i RO 22 9 N 9 [20] [21] e ASHIE FUs Rg bR B4 5 R IR
BRARLSR, RVT T R bR S5 IR IR SR R R A el B T s R R B e B R AR AR FE R AR b
ELEEEERL (N E - 45 R PIL, LE CEA. CAT2-4. TBA /K T-1E B e 48 R4 w5, (B iE CEA. CA19-9,
CAT72-4. TBA HIMEIATEZR EIE 72.4%~88.1%, 4 HTFm KT 4 fi5hf, PRI 0.2%~1.1%. FrLL,
& CEA. CA19-9. CAT72-4, TBA XfBEMIZMIMERIL, SCUHIERT 4 NG E. T2
A ML TN E, 37506 FHOCHRIE R IR AR ST S S S5 58 2 (R s ZUAH G . 4
RIE, MiE CEA. CA19-9 /K Hik g R0 [22]. ERRATRIBF 7L+, MLiE CEA. CA19-9. CAT72-4
B B A AT, BUMLE CEA. CA19-9 ARETHE/AK PR A = X, IR 5)
fE1ik 68.2%. 82.3%, M HThmE KT 4 £, BPFHIEZE 570008 0.9%. 0.6%. L, R4 4% CEA. CA19-9
AKFEFERT 4 58, SRR AEREEEEATNNE. A, MgisE0S BN FE R 2 5
PIRAMARPEI T . RN E AT, WA KILME CEA. CAL19-9. CAT72-4. TBA /KF-54r4bfE
FERDRH. .

BRI R & AR PN ) — R IE % A B R 43, (B AL 20 tH2E 40 SEAR RN A2 —FhEUE 7 [23]. JH
TR T DL E R AN, BLF5 5 S DNA 1545 . S8 AR T2 68 77 1 PR [24], S5l ORI 2 (A4 2= B ,
R 5 e TR B BT fERR R3,  8 EM H5R 5 T i KT IR B 8 PT REAE AR SR P4 15 R B
FE[25]. dbAh, AR, B EHE E PR AR E[13] [26]. HA—DTX 30,465 5 &34 1
[l A e B, BEE B IR BRI BE RGN, B RGBSR AR BE N E [27]. HAH 57— DU Fi R B, e
I TRRFT BB PE R, BEAE I RRVR BE RIS N, BRI A A i A A R FE S R, i AR B 9 IR R
WRE T I BB SE A W] R BN B T [28] . SR IS B RV T ER /KT /2 75 5 B A S R IE B b o AT 45 1
BoR, IS TBA T mont B8 & B2 lka ARG E, X B0 R R A TR E . X
PR, 1EER IR IR E ARSI R, AT LGN TBA AKPIENSE . HESRHIE,
ISR T EZ ol . B RFEARE G RIS SR E .

AW FibER, [fjE CEA. CA19-9. CAT72-4 ] BefEAN AP B I B o i i At =i [27]. AT, U N
R PR EE 2R B T 76 SIS W I 8 5 AR 12 . R34 I 1 DA 15 9 302 W g B s (I R
6 FE AN UCLE B9 (032 Wt B AR B VPG A3 ST BE AT 5 AR B AR . R — L 7 s IR b S T
5 B B #FAHR[28]. BRATHIWFFLI R CEA. CA19-9, CAT2-4 KT+ M T /K T B o8 e B i 2 75 Ik B2
SRR RIS WI A A, X B0 R BRI, ELPY IR AR A R R E B =, 2 CEA.
CAT72-4. TBA AR IS , AUC {ELIE 2l #5 K, SR T B KB AN 0.616. HAY Y CEA FHsi kT 4 £% ) CA19-9
TR A MBS B S B ER K. XK MG CEA. CA19-9. CAT72-4. TBA MJtm T LMERE
FIZWIZEetr, HHLSEMEAS, RiMbTHEIE 72.4%~88.1% KB MR, RE5 RS ES,
AHATH— D E SRS, MG ERARES. OO mAKT 4 fnf, 2B Esm. R, &
TR TS U RBR . RGOSR AL, (EAH IR — T O R BUERF 7T, A7 7 ik 358 0 22 14
B, RIS L O RTEE R I .
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5. B4

IN=A

L LPriR, 1fiE CEAL CA19-9. CA72-4, TBA Xf BERIZMIMARIK, X4 CEA. CA19-9, CAT2-4
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