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The relationship between serum tumor markers and pathological molecular markers of endometrial cancer
and clinical pathological features

ZHANG Yishan, DU Xue

(Department of Gynecology, Tianjin Union Medical Center, Tianjin 300121, China)

Abstract Objective: To explore the relationship between serum tumor markers and pathological molecular markers of endometrial
cancer (EC) and their clinical pathological characteristics. Methods: A retrospective analysis was conducted on 144 cases of primary EC
patients admitted in the Department of Gynecology, Tianjin Union Medical Center from January 2018 to February 2024 . The relationship
between the preoperative serum tumor markers carbohydrate antigen(CA )125, CA199, CA72-4, as well as the postoperative tissue pa—
thological molecular markers including estrogen receptor (ER), progestin receptor (PR), tumor suppressor gene (TP53), Ki—67 and
their pathological types, staging, degree of differentiation, depth of myometrial invasion, lymphovascular space invasion, and cervical
stromal invasion were evaluated. Results: The levels of CA125, CA199, and CA72-4 in patients with stage Il -IV EC according to the
International Federation of Gynecology and Obstetrics (FIGO, 2009 ) surgical—pathological staging were significantly elevated, with sta—
tistically significant differences(Z=-3.45, -4.10, -2.41, all P<0.05 ). Patients with myometrial invasion depth of =1/2 had significant—
ly elevated levels of CA125, with a statistically significant difference (Z==2.02, P<0.05). The level of CA125, CA199, and CA72—-4
showed statistically significant differences among the differentiation grades of endometrioid adenocarcinoma( H=6.07,6.22,10.79, all P<
0.05). The area under the curve(AUC) for the combined use of CA125, CA199, and CA72—-4 in diagnosing FIGO stages Il to IV,
with a myometrial invasion depth of =1/2, were 0.74 and 0.71, respectively. The positive expression rates of ER and PR in endometri—
oid adenocarcinoma were significantly higher than those in non—endometrioid adenocarcinoma (y*=26.84, 26.47, both P<0.001). The
positive expression rates of ER and PR in EC stages I — Il were significantly higher than those in stages II-IV (x*=18.81, 12.66, both P<
0.05). The positive expression rates of ER and PR in well-differentiated endometrioid adenocarcinoma were significantly higher than

those in poorly differentiated endometrioid adenocarcinoma (y*=18.04, 12.62, both P<0.05). The positive expression rates of ER and
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PR in patients with myometrial invasion depth less than 1/2 were significantly higher than in those with invasion depth of =1/2(y*=13.17,

12.32, both P<0.05). The positive expression rates of ER and PR in patients without lymphovascular space invasion, cervical stromal in—

vasionwere significantly higher than in those with these conditions. The P53 mutation type and Ki-67 expression =65% showed statisti—

cally significant differences among tissue pathological types (¥>=27.13, 8.43, both P<0.05), and compared to endometrioid adenocarci—

noma, non—endometrioid adenocarcinoma had significantly higher rates of P53 mutation and Ki—67 expression. Conclusion: CA125,
CA199, CA724, ER, PR, P53, and Ki—67 are closely related to the high—risk prognostic factors of EC.
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[B] AR F 2 Ko #4325 Logistic [1AAY
AIHEZR(E P 22 CA125.CA199 .CA72-4 (CA125+
CA199+CAT2-4) K% ROC M4k, P<0.05 h2= R
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2 H#R
2.1 EC BHmFhBAFEME G RBIEIFIEL R

CA125 W%k 15.2(10.1,28.9)U/mL, CA199 147

B 14.5(6.9,42.1)U/mL,CA72-4 T 50 2.3
(1.2,4.4)U/mL. #% 18 FIG02009, EC TR 55511
I~ 1V 5B B CA125.CA199 .CA72-4 H B T+ &
(7=-3.45.-4.10,-2.41,¥) P<0.05) . NZIRTHEHRE =
1/2 W B #H CA125 BB FH & (Z2=-2.02,P<0.05) .
CA125.CA199 .CAT2-4 TE+ 5 N REFE i o AL 72
FEH U BAFAEGE T 7 L (P<0.05), ILE% 1.

F1 MEMBEREYSRRFESFENXRM(P25,PT5)]
Tab.1 Relationship between serum tumor markers and clinical pathological characteristics [M(P25,P75)]
EiE 7N n CA125 ZIH P CA199 ZIH P CAT2-4 ZIH P
YU -0.51 >0.05 -0.38  >0.05 -0.95 >0.05
FENBREIE 123 15.35(10.50,28.95) 14.80(6.95,38.40) 2.38(1.22,4.33)
EFENBEERE 21 13.62(9.80,21.80) 12.80(7.60,109.82) 1.66(0.93,2.79)
FIGO 433 -345 <0.05 -4.10 <0.001 -241 <0.05
I~13 119  14.15(9.55,25.95) 12.29(6.14,30.91) 2.28(1.14,3.68)
I~V i 25 35.60(14.80,83.70) 69.26(17.68,210.40) 3.08(1.70,17.58)
gﬁggﬁw‘ﬁ 6.07 <0.05 6.22 <0.05 1079 <0.05
ok 78 13.05(9.30,26.00) 14.80(6.90,35.60) 2.28(1.08,3.45)
ok 33 20.70(13.69,32.20) 19.82(8.10,69.26) 2.98(1.66,10.46)
fiRsrf 12 25.70(11.79,96.45) 8.36(3.60,16.80) 3.38(2.25,5.86)
WUZ BB -2.02  <0.05 -1.70  >0.05 -1.17  >0.05
<1/2 100 14.40(9.50,26.05) 12.72(6.94,30.91) 2.29(1.16,3.54)
=12 44 18.75(11.19,46.00) 18.02(7.05,107.91) 2.62(1.25,5.38)
TR L KA ) B i -1.59  >0.05 -0.01 >0.05 -1.40 >0.05
& 126 14.65(9.80,28.00) 15.05(7.00,40.20) 2.30(1.13,3.99)
H 18 23.74(10.87,51.83) 13.39(6.70,71.70) 2.56(1.53~5.89)
B B R -1.53  >0.05 -1.65 >0.05 -1.86 >0.05
TG 133 14.81(10.10,28.00) 14.08(6.90,35.60) 2.28(1.16,3.99)
A 11 28.81(12.45,92.58) 18.10(10.90,333.05) 3.09(2.62,7.06)

H:CA125 : BERHUR 125;CA199: BHEHTIR 199; CA72-4: WEHUE 724

BE—3 00 CA125.CA199 .CA72-4 1 EC FI-
GO /A Rz M, 2T T BL(AUC) 4351k
0.72.0.76..0.65, = FHB A2 AUC 47 0.76, FIGO
Il ~ IV CA125 (%12 W 5 {E & 33.90, Bk
52.0% , ¥ 534k 85.7% ; CA199 112 W FL(E 2 12.67,
HURNE 92.0%, HrFE 52.19%;CAT2-4 2 W AE
& 8.88, HUBNE 64.0%, ¥ 571E 92.4%. 437 CA125
7E EC JUZEERE R 2 Wi {d, AUC 2 0.61,
WUZ IR R = 1/2 B9 CA125 2 W7 FLE 2 36.31,
UM 65.9% , F: M 86.0% ., CAT2-4 1ET B N
FES A Ji 9 1 Ak S TR AR AL R B v B2 W 1
AUC 7 0.64 HRSH T B INBEFE BRI ) CAT2-4
A2 KT A 4.85, BUR M 60.0% , 7571 87.2%,
DL 1,
2.2 ECRELTAFEMFIEL G RRBEAFIER &
ER PR BHEZRIAEA LRI AL FIGO 43 .+

B N ERE MR LR B IUE RIS A Tk e
ik AE ] BRI A T B ) o R 1] L 22 S 4
AR (3 P<0.05) . T IREERRE ER (PR FATE
FIR A b i TR N i (('=26.84..26.47,
¥ P<0.001).EC I ~ 111 ER .PR FHM:Ze kR0 2
T~V (°=18.81.12.66,34 P<0.05) . = /L T 5r
AR ER (PR PR 638 R B B & TRk 7
B P ERE BRI (=18.04.12.62, %4 P<0.05). 2=
TR <1/2 % ER (PR FHMEFRA R B & THZER
THIREE =1/2 % (*=13.17.12.32, 3 P<0.05) . Teibk 2
JkAE TR BRI . B ] BURE ER (PR FHE R AR
HH S 1 A AR L B T B W) L S iR . P53
ZRAFR Ki-67=65%1E 4 LU 0] this 22 7 A
GiiteriE L (@=27.13.8.43, 1 P<0.05), 5T 5 P
FERRIEAAA EL , T8 N AR AR v P53 g8 AR A I
Ki-67 #i5R 0 B THE, L3k 2.
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1 ROC HiZFH CA125,CA199.CAT2-4 ZEEC fREHHE R IS Wi E
Fig.1 Analysis of ROC curve in the diagnostic value of CA125,CA199, CA72-4 in pathological characteristics of endometrial cancer
R2 RESFIHRENSRKAREFIENR RN % )]

Tab.2 Relationship between pathological molecular markers and clinical pathological characteristics [72( % )]

LD ER" X P PR* X P P53* X P Ki-67=65% )* P
2SR 113(843) 26.84 <0.001 87(649) 2647 <0.001 44(32.1) 27.13 <0.001 33(34.0) 843 <0.05
FE BRI 103(89.6) 82(71.3) 27(23.3) 23(28.0)
A5 N ERE A 10(52.6) 5(26.3) 17(81.0) 10(68.7)
FIGO 4340 113(84.3) 18.81 <0.05 87(64.9) 12.66 <0.05  44(32.1) 251 >0.05  33(34.0) 1.01  >0.05
I~ 96(88.1) 71(65.1) 33(29.2) 29(36.3)
M~V 17(68.0) 16(64.0) 11(45.8) 4(23.5)
TENBREIRE S EFEEE  103(89.6) 18.04 <0.001  82(71.3) 12.62 <0.05  27(23.3) 4.82 >0.05 23(280) 194 >0.05
ok 69(97.2) 58(81.7) 14(19.7) 13(26.0)
itk 28(87.5) 20(62.5) 7(21.9) 5(23.8)
sk 6(50.0) 4(33.3) 6(50.0) 5(45.5)
WUZRHE R 113(84.3) 13.17 <0.05 87(64.9) 1232 <0.05  44(32.1) 0.10 >0.05 33(34.0) 0.64 >0.05
<12 77(85.6) 59(65.6) 31(33.0) 20(31.3)
=112 36(81.8) 28(63.6) 13(30.2) 13(39.4)
TR I ) Bt i 113(84.3) 27.99 <0.001  87(64.9) 1878 <0.001 44(32.1) 3.04 >0.05 33(340)  0.03 >0.05
¥ 104(89.7) 80(69.0) 35(29.4) 29(33.7)
H 9(50.0) 7(38.9) 9(50.0) 4(36.4)
B ] R 113(84.3) 1533 <0.05  87(64.9) 17.41 <0.05  44(32.1) 1.58 >0.05 33(340) 099 >0.05
¥ 105(85.4) 83(67.5) 39(30.7) 29(32.6)
A 8(72.7) 4(36.4) 5(50.0) 4(50.0)

T ER: MESE 24 PR 2R 24K P53 I HE IR P53 2B 1T 5 Ki-67 : 40 MUETEAREY) Ki-67 2 1153t 134 BN IRIEAT ER Sae 2l A (i
Fegm 115 B, AR SRR 19 1), b 113 41 ER( PRI 103 411, IE PN IBERESE 10 f51))

AR T R

pd

T A:ER TE 5 IR IR (G1) B RA ; B: PR 7675 PO RAE IR
Ki-67 7E75 N BRI (G3)80% 1R 5
E 2 ER.PR.p53.Ki-67 FEF 5 M BEHE AR AP RO FRIL 55 (%200)
Fig.2 Expression of ER, PR, p53, and Ki—67 in endometrioid adenocarcinoma(x200)
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5T & CA125 /KF-5 EC FIGO 4031 . 43k
FEEE WUZRIE VR B SEAROC , 5 AR 45 A — 20,
CHRARIA 11%~43%EC B F R LT CA125 KF- >
35 U/mL, AH58 8 20.8%.CA125>35 U/ml 5 ECII
IV AR oA U2 R B >50% | bk B bk
V) B 920 L 0] SR U L AR L A R I K AN
“EPHME B A B MY CA1252=14.30 U/mL A1
CA199=14.06 U/mL 42 EC & A (1) 8 B H0 P 1291,
ABFFE R EC B3 CA125 Wi Bk 15.2(10.1,
28.9)U/mL, 58K PET-CT H) CA125 5 KFriE
{EAB U SUVmax 4 16.42 U/mL™, CA125 SUVmax
5 FIGO 7 A2V HZ A WUZ R IR E B
He08 SRR I CA125>43.645 U/mL S 7
B N R B DR WILJZ = %) SR A I R, AR A 5
4 36.31 U/mL, CA125=222 U/mL Il PR BRI
SO A 58 o FIGO T~V CA125 ()i
W FLAE S 33.90 U/mL.

CA199 7£ | 7 18 I w2 W f i s i AT
IR A 78 EC HPEIG R M B —E
FIBFFREHT 5. CA199 7EJLT-Fr i EC d8Uh A K
E], 53 A e 3 5] T i R g -2, RS
CA199 BHIEZEH 31.9%, ARG CA199 AKFRI/EH
EC B ARFTER 52 KA 5 TG PEAG P AR,
ABF5EH CA199 Hh %K 14.5 (6.9,42.1) U/mL,
W% & B I CA199 =14.06 U/mL F1 CA125 =
14.30 U/mL J& EC A& A= Y S ZE R0 A 2., A58
HURTE FIGO 4330 . 8 P9 BRAE B8 4o fb 2 B 1]
CA199 /K-S A5 #E L (3 P<0.05).

HEl, XTIME CA72-4 5 EC X R IHIFEEL
B BT EC BF MM CA7T2-4 FHIERIE A —.
Hareyama 255H3E 31.9%09 EC & IML7E CA72-4
H TSR . Soper FER I EC H CAT72-4 HFHPE
R 23.9% I8 SRR T EARBT BHIE S 4%, 15
HNFERSI BHPESA 309609, ASBFFE H CAT72-4 PR
} 16.0% , CA72-4 W%k 2.3(1.2,4.4) U/mL, Ifl
5 CAT2-4 [ S WUZRIETREE B R bk e ik
ERIBRE . M RSk s A G, 2
K0T s I CAT72-4 PR S5 B4 7 55 25 A0
KIS, CAT2-4 5F 5 NIRRT TNM 43401 44031k
PR UIAR DG, MUBPE AR M43 R 58.33% A1l
76.47%", AHF5E A FIGO 433 75 P ARAE AR
FE M AEFERE ] CAT2-4 /K FZFAH G248 (3
P<0.05),FIGOM ~IV ], A i1k 5 P RSEAE B o
1) CA72-4 ML 730 R 64.0% | 60.0% , i 5

SN 92.4% 87.2%.

ER PR .P53 il Ki-67 #3252 —E fHCHE, ml
M7 SRR FH T EC I R BRRRAE A TR 1819,

ER .PR F5A7E4 SURTIZEM FIGO 43 e
P R B i o AL R L2 IR IR A Tk
Jik 4 (B BRI A TG S R) iR i 25 A G F
X (3 P<0.05), 5 BEAE SCHk i — 22, L TE
CER 1 PR WBHMEZR R SCGE AR —, 5 FIGOS
W T B R AR A AR BE A D51 ARBF 58 7
B INIEREARE ER PR PR RN 84.3% .64.9%
TEARAER EC h, ER H1 PR (1 FHPE 53K 60%~
90%, TERifER EC H,ER Ml PR AUFEMERARA10%~
55%2 , MEZ 3 2R SZ AR BHME AN 43 L2 BC &2 & A
AAFRE TG R, ok B, SR U 38
Ufo ER BHEAN B >309% 14 B SR TS B B S 4,
PR [HVEAII>40% 0K 73k EC B8 A FE 0] i 42
B, PR FIABIAG S T ~ [~y PN A s e 3
A JG & K 0 — A E RIS G B R R,

P53 iR s S, PH R RE v
NI LU s G R R AR . AHF
I8 RS R AL 40 B2 Y [B] P53 iR 22 A Seit 2%
B (P<0.05), KK P53 Fik HHLUMERRRE |
FIGO 43 IMI5E. P53 HEBHIER A 32.19%, Hi 7
T B R B TP A PN 22.0%, TEAEFE
PN A i rh SRR ARy 81.0% - REAT A5 A 8L,
P53 A R HYEZR N 329%~49% , P53 1Y S BH M A B
W EC N 10%~15%, W EC 4 40%~52%7, 1E
FERG BRI R ARk EC 421 PS3 BHIER & T
T B I IEAE IR B 43 Ak EC 12080, 5 AR 5% 245
R—., P53 1E 70%~90% WY 3 W Pk EC F1 10% ~
35% M) B NRAE IR h st ik, K e E NI
FERIE B TR PS3 b Feik 5412 3 A, LU
AFTE o, LRI B PS3 A B MR B B T
T B I EREBRIEDY . 80% HI 3K WMk BC BA P53 s
B T N BEAE B AU 209% , F MRl 5
PRI IR AR Y5 TC 53 AR yiE FOREER

Ki—67 J&—F 32 T PEAS 40 Ba GEIR A5 10 A=
kR, ] LA S I 9 240 60 1) 6 58 3 1 L 5 e
A 22 MRS B IA G . AR Ki-67=65%
FEIRTE LU A ] LB 22 A Gei 24 L (P<
0.05), HAl EC 1 Ki-67 B FHE L= G —brifi, A [F)
5T Ki-67 By (i 50 A 78 10%~65%, Ki-67
FIR GV R FIGO 433  WLZ I 1R i A
I ERR R, ARAHF5E LA Ki-67=65% Ml FLH,
K Ki-67 = 65% 5 FE L LR BRI AL ] He i 2 5+
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AL 2 X (P<0.05) . Ki-67>35% 2 Hil 55 M

JRAE B R L2 5 B e A i AL Ki-67 7K-F

TEARSH LA ER (PR B EC T4 ™, ER BITE

T F B Ki-67 BHE 3 L3 T ER Bk

1) ECH,

ER.PR.P53 Fll Ki-67 (& BAREA BT T 1
EC Il PR BRFAE , F00HOE R S TS, Ol i
FERTT I S BRER

5500 EC SBE AT LTS AR AR S R 5
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