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Prognostic Value of Preoperative and Postoperative Serum CEA and
CA19-9 Levels in Gastric Cancer

Seong Kyu Baek, M.D., In Ho Kim, M.D., Soo Sang Sohn, M.D.

Department of Surgery, Keimyung University School of Medicine, Daegu, Korea

Abstract : Although serum carcinoembryonic antigen (CEA) and carbohydrate antigen (CA)
19-9 are commonly measured before and after surgery for gastric cancer, the clinical significance
of these tumor markers is not fully understood. This clinical study was performed to evaluate the
prognostic value of these tumor markers in resectable gastric carcinoma. A retrospective analysis
of 889 gastric cancer patients who had undergone curative gastrectomy between January 1997
and December 2001 at the Department of Surgery in Dongsan Medical Cencer was performed. We
analyzed correlation between CEA or CA19—9 and clinicopathologic features, and estimated the
prognostic value of the tumor markers by analyzing clinicopathologic characteristics of the
carcinoma as a function of seropositivity or negativity of the antigens in combination. Serum CEA
positivity significantly correlated with depth of invasion (P<0.01) and stage (P<0.05). Serum
CA19-9 positivity significantly correlated with depth of invasion (P<0.001), nodal metastasis
(P<0.001), tumor size (P<0.01) and stage (P<0.001). There were statistically significant
correlations with stage (P<0.001), depth of invasion (P<0.001) and nodal metastasis (P<0.001) in
the combined assay. Surgical outcomes of patients who were CEA and CA19-9 positive were
poorer than those of patients with normal CEA and CA19-9 levels (P<0.001). In multivariate
analysis, these tumor markers were not independent prognostic factors. The combined assay of
CEA and CA19-9 serum levels provides prognostic information in gastric cancer patients. The
serial postoperative assay of serum CEA and CA19-9 levels has predictability with regard to
survival.
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CA19-99 4% A = g4x
Aske] A dohu 4
CEA @ CA19-99] FAIHAIE E3f O]%O] R

Atk

Mz 3

1997 1€95H 2001 12974 Alddhstw
A oIt Yo ddstd Fees MY
e 104779 A T 2A 4 FES A,
T A% $ ¥4 CEA % CA19-9 A} A3
Hold 88949 gV ES FFAOE 1"}0}03
o e A9 fobddA 7294 (82%),
T o EA 7 390(0.3%), AAEAT} 157¢]
(17.7%) & AA=dv. ++ d €% CEAY
CA19-9 A= % 3-54 dd, &5 & 94
CEA9 CA19-99] A& B & A o W7
Zboll Bzte] HxAYWH S A H ko] PAMAG SA
H (radioimmunoassay) 2.2 73l th CEAS 4
A A A= 3.5 IU/mL, CA19-92 37 U/mL=E
ato] 1 olats AT OE, 2% A9 T
o7 A9ste], CEA (+), CEA (—)% gl
CA19-9 (+)F, CA19-9 (-) T2 FF3lo
A et EA W AL ARAAE &
A8kitt. CEA % CA19-99] Al LE f8 &
FEAAE CEA (-)/CAI9-9 (-)Z, CEA
(D/CAL9=9 (), CBA ()/CAL9=9 (M,
CEA (+)/CA19-9 (H)To% 7383l 9
get4 54 9 L7749 ’\“&J&ﬁﬂ—a‘ H] 4]
o}oﬂ;], Eﬁ]zﬂ;ﬁ H)Hoﬂ}q AngL Kaplan—
Meier 08 L3 781, Log rank test®
ARsgth AEEe 59807 JFS A=
o Zolat 59 42 Cox regression hazard
model& AHEEF oW, 1 99 FAEAL Chi-
square testE o] &3tk P %9 79 FE2
0.05 v]Rto 2 33t
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4=

T2 A 8899 T @Y vl FAt
587 O 2 66%, A7} 302 O 34.0%% 1
oli= 19-83A 2 HdH-= 564t $at oF
W7l B ¥X Stage [ 56.7%, 11 14.8%, 111
21.7%, IV 6.7% ©o|3tt. o] & 7%= A CEA &4

o] 7bs ¥ 3ah= 8880l 1, & F CEA &
o] 7MePd gxt= 7500l th CA19-99
73% Fa A SH AdH e 8841, =

= 74390tk (Table 1),

Table 1. Gender, age and number of patients according

to tumor marker and stage

Number of cases (%)

Sex
Mae 587 (66.0)
Female 302 (34.0)
Mean age 56.1
Tumor marker
CEA
Preoperative 888
Postoperative 750
CA19-9
Preoperative 884
Postoperative 743
Stage
I 504 (56.7)
I 132 (14.8)
I 193 (21.7)
1\Y 60 (6.7)
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3t 720] A TH(P<0.05). F# ¥ CEA ()
oAl 55.464], CEA (+) 7oA 584442 F
kel frolgt Apol g RGIth 4 A CEAY 3
#2+= 8.56 IU/mL (0.1-2747.0)9l1, &<
2.57 IU/mL (0.1-215.9)& % 3o] 37
5.99 IU/mL (69.9%)9] #4E Ho] SAAOE
T3 520]2ATH(P<0.05). CEAY] OW%L T
% Ao] 888M = 178 O ® 20.0% 91, & %
= 750%% 80W O R 9.0% & & + 11%9 %
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(=)0 A% 3.64 cm ©]93 CEA (+)9 4
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Eobe] A vl e F& JET dojAds
5 CEA dAE° S7tste 2d& 2od
(P<0.01). ®x4 #o]9} CEA &2 vl
ME fFost AadAs S35 P>0.05). 97
of W& +% A CEAY S EL stage [ 16.9%,
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grol wil g os & JHES BT 5
A0 FE F9% 2o]E B (P0.05)
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Table 2. Comparison of clinicopathologic factors accroding to the preoperative serum CEA positivity

CEA
Factor Number of Number of P value
negative cases (%) positive cases (%)
Preoperative 710(80.0) 178(20.0)
Postoperative 670(91.0) 80(9.0)
Sex 0.042
Male 457(64.4) 129(72.5)
Female 253(35.6) 49(27.5)
Mean age 55.46 58.44 0.002
Tumor size (cm) 3.64 4.08 0.041
Depth 0.001
T1 372(52.4) 64(36.0)
T2 125(17.6) 42(23.6)
T3 200(28.2) 64(36.0)
T4 13(1.8) 8(4.5)
Number of LN(+)(mean) 3.16 433 0.057
Lymph node 0.119
NO 420(59.2) 88(49.4)
N1 179(25.2) 53(29.8)
N2 69(9.7) 24(13.5)
N3 42(5.9) 13(7.3)
Stage 0.031
I 418(58.9) 85(47.8)
I 105(14.8) 27(15.2)
I 143(20.1) 50(28.1)
v 44(5.0) 16(1.8)
Lymphatic invasion 0.013
Negative 338(50.6) 63(39.6)
Positive 330(49.4) 96(60.4)
Vascular invasion 0.015
Negative 420(64.4) 83(53.9)
Positive 232(35.6) 71(46.1)
Nerve invasion 0.044
Negative 460(67.3) 96(58.9)
Positive 224(32.7) 67(41.1)
Lauren classification 0.001
Intestinal 261(42.5) 75(51.0)
Diffuse 350(57.0) 67(45.6)
Mixed 3(0.5) 5(3.4)
Histologic type 0.077
Papillary 6(0.9) 1(0.6)
Tubular W/D 85(12.4) 20(11.7)
Tubular M/D 205(30.0) 65(38.0)
Tubular P/D 289(42.3) 62(36.3)
Mucinous 16(2.3) 9(5.3)
Signet ring cell type 82(12.0) 14(8.2)

LN, Lymph node: W/D, Well differentiated: M/D, Moderate differentiated: P/D, Poorly differentiated.
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Table 3. Mean level of CEA according to stage
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Stage Number of cases (%) Level of CEA (IU/mL)
I 503(56.7) 2.19
I 132(14.8) 4.68
I 193(21.7) 27.81
IV 60(6.7) 8.55
Total 888(100)

51.99 IU/mL 2 % % 29.05 IU/mL (35.8%)
o AaE Ho FATHoR Fodt FFolqTt
(P<0.01). CA19-99] Y& = Ho] 8847
Z 80W R 9.0% 91, 55 T 74395 484
02 6.5% 2 FE F25%9 HHE FLE B
ot CA19-9 (=) 9 4% F#44L 3
il CA19-9 (+)9 4% 4.51 cmZ #9238 A}
o]7F QIATH(P<0.01). H&E}Fe] ZFaaA vla
A= A& AE7F ZojdFE CA19-9 S E
o] TItsh= 2dE HATH(P<0.001). ¥=x4d A
o] of-9} CA19 9 GAEIL FHTA A E
g do| WLs} Z7eke] wel CA19-9 %A
o Hx7} 57} aF%1 1 (P<0.001), A "z A 7)
F% CA19-9 ¥A 9 A% FostAl Bokoh
(P<0.001). A4 7]¢k 7% A CA19-99 vlw
A= W717F Adshel| wek CA19-99 S &
o] 7} &t4th(P<0.001) (Table 4). ¥= % 3
%, A% A5 283 AAAFIE FAAA A
HrRAE, a5 A5 CAL9-99 &
o] 7tk AWS RYoy, AAAEFHY
X F 7Y o }Ol” alalot.
Lauren +5¢ CA19-999 AAAAANE F
T3] atol= Qlolth 7™ CA19-9 A
obo] AHTIA A I Yol uwet
CA19-99 HA#A7} Z7tstda 93 2ol =
B AtHP<0.001) (Table 5).
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2 73Rk o2t g 79
ok }ook/\ 0] ﬁ:lb_ll:_ %40}71] h:o FJEZ—]
S HtH(P<0.001) (Table 6). &%
AaaA v we A= CEA (-)/CA19-9 (-)+9]
46.3%NH 1A% ol FEAaAS wal
CEA (=)/CA19-9 (H)FME 65.9%,
(+)/CA19-9 (+)TolA = 88.9%lA 1L
AAE Hol CA19-99 %A
3 AT (P<0.001)
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Table 4. Comparison of clinicopathologic factors according to the preoperative serum CA19-9 positivity

CA19-9
Factor Number of Number of P value
negative cases (%) positive cases (%)
Preoperative 804(91.0) 80(9.0)
Postoperative 695(93.5) 48(6.5)
Sex 0.239
Male 535(66.5) 48(60.6)
Female 269(33.5) 32(40.0)
Mean age 55.94 57.24 0.348
Tumor size (cm) 3.65 0.004
Depth 4.51 0.000
T1 417(51.9) 19(23.8)
T2 151(18.8) 15(18.8)
T3 221(27.5) 40(50.0)
T4 15(1.9) 6(7.5)
Number of LN(+)(mean) 2.75 9.54 0.000
Lymph node 0.000
NO 482(60.0) 25(31.3)
N1 211(26.2) 21(26.3)
N2 73(9.1) 18(22.5)
N3 38(4.7) 16(20.0)
Stage 0.000
I 479(59.6) 23(28.8)
I 122(15.2) 10(12.5)
I 163(20.3) 28(35.0)
v 40(5.0) 19(23.8)
Lymphatic invasion 0.000
Negative 380(50.6) 21(28.8)
Positive 371(49.4) 52(71.2)
Vascular invasion 0.046
Negative 463(63.3) 37(51.4)
Positive 268(36.7) 35(48.6)
Nerve invasion 0.062
Negative 513(66.7) 42(56.0)
Positive 256(33.3) 33(44.0)
Lauren classification 0.605
Intestinal 301(43.7) 32(47.1)
Diffuse 380(55.2) 36(52.9)
Mixed 8(1.1) 0(0.0)
Histologic type 5(0.6) 0.041
Papillary 2(2.6)
Tubular W/D 101(13.0) 3(3.9)
Tubular M/D 237(30.6) 31(40.8)
Tubular P/D 324(41.9) 27(35.5)
Mucinous 21(2.7) 3(3.9)
Signet ring cell type 86(11.1) 10(13.2)

LN, Lymph node: W/D, Well differentiated: M/D, Moderate differentiated: P/D, Poorly differentiated.
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Table S. Mean level of CA19-9 according to stage

Number of cases (%) Level of CA19-9 (IU/mL)
Stage
I 502(56.8) 18.02
I 132(14.9) 38.53
I 191(21.6) 115.83
v 59(6.7) 598.64
Total 884(100)

Table 6. Comparison of clinicopathologic factors according to the combined preoperative serum CEA &
CA19-9 positivity

CEA/CAI19-9 (--) CEA/CAIS-9
Factor (4, 4, 44) P value
Number of cases (%) Number of cases (%)
Incidence 663(75.1) 220(24.9)
Depth 0.000
Tl 356(53.7) 79(35.9)
T2 116(17.5) 49(22.3)
T3 181(27.3) 81(36.8)
T4 10(1.5) 11(5.0)
Lymph node 0.000
NO 401(60.5) 102(46.4)
N1 169(25.5) 33(15.0)
N2 60(9.0) 60(27.3)
N3 33(5.0) 25(11.4)
Stage 0.000
I 339(60.2) 79(35.9)
I 99(14.9) 49(22.3)
I 131(19.8) 81(36.8)

v 34(5.1) 11(5.0)
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647H%£ FAHOR frod Aol &
BolA] ¢k (P>0.05), 59 MEEE CEA (-)
84.3%, CEA (+) 80.2%% f9] 2ol 5 Kol
FSkTH(P>0.05) (Fig. 1). CA19-99] 543
ol w2 AEE ] 44 CA19-9 %*ésﬂ 73
B AE7IE] T30l L, FIAAT
A9 53MEE Fog Ao]lE HATH(P<0.001)
(Fig. 1). 5d AE&E CA19-9 (-) 86%,

CA19-9 (+) 59.6%% 9% #o] S BAY
(P<0.001).

T W7 FSFEAAY FE wE AE
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WL T8 ol 5 HA oy 117] W IVY] g
O] AY FFAAA FYEDR AEEY FY A
17} ,ME}

CEA % CA19-99] sA A A Hat BE7
& CEA (-)/CA19-9 (=) 7471€¥, CEA
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(H) 47702, CEA (+)/CA19-9 (+)* 5471€
253 °h7<lz}‘j‘: 7391 gl njsf st 7)<
TEEAAR FAA A AN E Bl F> A
E28S E?iﬂ} P<0.001) (Fig. 2).
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Fig. 1. Survival curve according to CEA and CA19-

9 positivity.
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3). 7= A CA19-9 Foldd &2 5 += 3?
CA19- 9 w40 % Wetd $ak= 80T 34
F 42.5% 3L, = A CA19-9 SAlA
7% 5d AEE 72.5%, T
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O — \__
& A3 RE Ao A 40.5%% FoE AES
o] o] & B YH(P<0.001) (Fig. 4).

CEAR-YCAIS-9(-)

CEAICA19-9()

Survival rates

CEAL+ICA19-9(+)

CEA[-VCAT9-9(+)
p=0.000

Months

Fig. 2. Survival curve according to CEA/CA19-9
positivity.
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Fig. 3. Survival curve according to preoperative and
postoperative CEA positivity.
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Fig. 4. Survival curve according to preoperative and
postoperative CA19-9 positivity.
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