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Clinical Value of CEA, CA15-3 and TPS in
Breast Cancer

Jin Hyang Jung, M.D., Ho Yong Park, M.D. and Young
Ha Lee, M.D.

Department of Surgery, Kyungpook National University College
of Medicine, Daegu, Korea

Purpose: The main goals of the clinical use of tumor
markers are to evaluate the adequacy of the treatment,
monitor recurrence and follow up on the response to the
treatment applied. The purpose of our study was to compare
carcinoembryogenic antigen (CEA), the mucin associated
tumor antigen CA15-3, and the tissue polypeptide antigen
(TPS) in primary breast cancer and gauge the correlation
of the prognostic factors.

Methods: In 321 patients with breast cancer, the level of
the serum tumor markers, CEA, CA15-3, and TPS, were
determined preoperatively and during follow-up.

Results: The sensitivity and specificity of tumor markers in
patients with breast cancer were: CEA 44.6%, 94%; CA15-3
51.8%, 99%; and TPS 66.07%, 94%. CA15-3 and TPS
increased with tumor size, the number of involved lymph
nodes and progression of grade. CEA, CA15-3 and TPS
were not related to estrogen or progesterone receptor sta-
tus. Tumor markers in cases of organ or multiple metastasis
were higher than in cases of local recurrence. Increasing
levels of tumor markers were independent of the site of
metastasis, where elevated levels of CA15-3 were primarily
related to visceral metastasis.

Conclusion: The preoperative serum concentration of CA
15-3 and TPS appears to have a significant relation to the
outcome in patients with early-stage breast cancer and may
have a potential role in the rational selection of high risk
patients for whom additional treatment and careful follow-up
studies should be undertaken. Postoperative serial mea-
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surements of plasma CEA, CA15-3 and TPS are a cost-
effective method to detect recurrent breast cancer and the
association of these tumor markers may provide tumor profiles
with a predictive value superior to a single parameter. (Journal
of Korean Breast Cancer Society 2001;4:136-143)
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7V FAlelH ¢
Afel] 614k FollA
Aolck
Hol fukete] =7 WAs & & o
o 7] Sl o7 7}
AZI=E R AFEo] gt
EAAE GUstel ARE 2
ASA. Aol AR O FF EAA 5 o
vllo}A] 849 (carcinoembryogenic antigen o]} CEA)<- o}Z]
= 7b2 e olg¥m Jem, AuE fu $AE
40~70%14 1 X7} AsEcha deh() CA15-3L
115D83} DF3o]&}+ Y+ 7FA] ©+EE 314 (monoclonal anti-
body)E o|-&3}o] o] ¥lALA|Z(immunoradiometric assay)
o7 BAREE f0e B g R HolA fet A
59 80% ol4ollAl 1 547} 45 Hekn wasn g
oI AR 947 delH dlellA] X7} mizkslAl
FeHcka 3eh3) =7 Eelsiete]l = < (tissue poly-
peptide specific antigen o]} TPA)S- AE F7] & S¢} G2
A7)l FHgolA] AE Bl Foluk el A%l Lhehi
2 A2, 1957\ Bjorklundoll 934 XS A=
¥ o] Fold AFH L glov] Fokol 27 neke o)
M FekAxe G BAZE ok 3 2 1%
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gk 3heh.(2,4,6)

¥ ol ol A= CEA, CA15-32} TPSO] ZoF IAAE W
3y AAsl] & A I FF TARY] HAAX G 7)E
o] dIFAET] FABAE dotH {FHte] £

of] FoF FAAE AAZ & AL
Edy o] Y& T& A2E UFth o

SHA A4, T XA o, 254, 259, A4 95E

& A 2 94A-e|7t
Axo]7h FQ1H 4ol 5 E
A3k 56q]] F T4 APLEE A= T B, T4 A Y
A o)7} A Q1H I CF, Aot lH &
DT-o & 39

g A 3206 F 7 A FF EAR
AL 216015 o g X8 A FY
F FAALL} 71ES] odl$QlAtete] ApAlE dobi gkt

CEA ZX & ELSA2-CEA 7|EE A
= 7 ngmlE 7|52 2 61931, CA15-3-2 Immunotech CA15-3
IRMA 7|EE A&3i3 A4 AH L= 21 Umls 7]E0
2 343, TPS =4S TPA-M (A2 Daiichi) Aok
ol-&sli A4 43X = 70 ULE 7|[£ o2 33ich &
ZAA e ™ o vl A| 224 (immunoradiometric assay)-S o] -&
93 ZA AN+ Gamma Counter (Cobra-II D5005, Pac-
kard, US.A)E A+&319c)

Al 7HA FF EAASE 71E9] dlFAAkeke] Al
+ Student T test& A3} ol {7, Zo] 4919
EAA ABIAA 5L Kruskal-Wallis testS A-83}93c}.
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Fe A Ao/t 9l ¥ & F Alo] gl 2659
oF T4 A Bl AAH-e]7t FelE 560 E w|az K
Aol7} $ls 2 504 o]slr} 1444(54.3%), 504 o]/do]
1216](45.7%)3L Zo|7} A& AAT-] A5 504 o]
7} 29611(52.0%), 504] o] o] 274](48.0%)tF. TNM E7H
ol W & A HIIEEE A7t fle TolA As

TEA W7] Hazt 103|(34.9%) 2 71 Wgka ¢4 £
Aol7} el ¥ FollA= g FEA WY b7} 224
(39.3%)0] 3 W7] 1IV7} 1304](23.2%)90ch. A Ho| ok
A MEe Aozt e T8 HEZA Aol Aol 1509
(521%)E 7H4 Wk Aoz} A= T2 4H o] 49 H=
4 o7} 316(55.4%) 2 M ®okeh T4 V|2 B
m Ao|7} 9 F 2 cmol|A] 5 cm Ao] 7} 1516(56.6%)
2 7 Uska Holrt A& FollAE 2 cmoflA] 5 cm A
o7} 3841(59.4%) = 71 wgkrh. =27 E3E& Holvt
A= FollAE Grade 27} 11990)(44.9%) 2 714 wka A
o7} 9= FollA = Grade 27} 169|(28.6%), Grade 37} 17
oA[(30.4%)ct T2E F&A 5 Aozt gl TollA
= AIEEZA F&x g4l 7990(29.8%), FAle] 774
(29.1%)3 ol okxl o7} 109¢)|(41.1%)F. o Ao]7}
U= ToAE oA=EZA F8A F4 0] 84l(14.3%), &
Aol 9¢l(16.1%)RA 3L &1 FH 7} 3941(69.7%) %A} =
EAZHE FEA= Hol7t gl TollAe S0l 669l
(24.9%), Aol 90¢)(34.0%)F L &2l kel o7} 1094
(@411%)9.2m, Hol7} A= FollAE S4 ] 7dl(12.5%),
Aol 8odl(14.3%) 3 &3l FH o7} 41](73.2%) At
aFZel FAIRAHE {3t XolE Mol AL
TNM 57, 924 Ho|, 9 F<ko] =7 cK(Table 1).

2) CEA, CA15-3, TPS ZAIX|

ASNA FF FAAZ Fo| ALFe] CEAE #o]
7F §le o 2659 5 & Aol HAAZE AlT 195414 = ¥
ol 272 ng/ml L A4 48X 7 ng/ml o] T4t
< 3 FA3E A2 704|004 = H o] 1.78 ng/mliiL, A
& A oA A5+ 1edl7F Ak =A A =
BT 169]]&= o] 497 ng/mli L 3od|7} A4 A3kA] o]
doladeh & AL GAH |7t §Al U= CF 8edlol]
A o] 631 ngmlglaL 246|of| A A A3EA] o] o]
ek AAA 0wt #Holxl DI 32¢)|= HF 37.05 ng/mlg
3L 16eflol]A] B F3EA o] o] fek(Fig. 1).

CA15-3& Aol7} Yl F 265 F & Aol 743 Al
T 195914 FHto]l 1170 Umia B4 g 21
U/ml o] A2 1361(6.7%)93, & & Z=H3g A2F 7040l
Al F T 899 Umlgia 44 4skx] o] 14 AUt
T2 AUkt Q)= BFoAlE HF 19.11 U/mlg 4o|o]
Al R AREA] oo, w4 AU AAF |7t
7l Qe C- H T 442 UmlIQaL 56|74 B4 A3kA] o]
goladet. dAA I #AIH DiellAE o] 1043
1UmI 3L 2167} B4 43kx] o] o] Yl ch(Fig. 2).

TPS= Ao|7} 9l 2654 ZF & Aol 7HAAZ AlF
1956 A= #Fo| 5829 U/LY L BA A3kx] 70 U/L o]
A 409(60.5%)9 3L, = F FAHZE A29 T0¢l= H
42.02 UL L 7ed]7} B4 A3 o] ol ar, =4 A
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Table 1. The clinicopathologic characteristics of the patients

No. of patients (%)

P value
Group A Group B Group C Group D Total
Age 0.636
<50 144 (54.3) 8 (50.0) 6 (75.0) 15 (46.9)
>50 121 (55.7) 8 (50.0) 2 (25.0) 17 (53.1)
Stage 0.005
0 2 0 0 0
I 57 3 0 1
Ila 103 5 2 5
1Ib 74 7 5 10
Ila 28 0 0 4
1IIb 1 0 0 1
v 0 1 1 11
Positive lymph nodes 0.000
0 150 6 2 7
1~3 56 3 0 7
>4 59 7 6 18
Tumor size 0.000
T<2 cm 78 5 0 2
2 em<T<5 cm 151 11 8 19
T>5 cm 36 0 0 11
Grade 0.679
1 62 - - -
2 119 10 3 3
3 30 2 3 12
Unknown 55 - - 2
ER status 0.619
Negative 79 2 6
Positive 77 2
Unknown 109 12 8 19
PR status 0.639
Negative 66 1 6
Positive 90 2
Unknown 109 13 8 20
Total 265 16 8 32

7k 9l B W 147.82 U/LSLAL 9ellollA] A 43

dolglom, wa A AAH 7L dA = CL
2 31197 U/Lo|glom BefloflA] A Z3kx] o] o]
AL, LAHolRt 2% Dol & HF 422.13 UL T A 4% 84 CEA FAAA < 4 o) =4
26¢lell 4] 4 REA] o] ol rhFig. 3). Zeol, TNM W7ol wh2 A el SAZ o2
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Fig. 1. CEA values in different groups. Al: pretreatment CEA
serum levels (n=195), A2: postoperative with no evidence
of recurrence (n=70), B: local recurrence (n=16), C: local
recurrence +distant metastasis (n=8), D: distant metastasis

(n=32)
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Fig. 2. CA15-3 values in different groups. Al: pretreatment CA15-
3 serum levels (n=195), A2: postoperative with no evi-
dence of recurrence (n=70), B: local recurrence (n=16), C
local recurrence + distant metastasis (n=8), D: distant meta-
stasis (n=32)

FolaA 2o A
7 B3y, 32F

et AR A
of|(37.5%) A tt.

CA15-33} TPS AAX = Zoko] =17]7} 5 cm o| A<l 7
S, 47) o4 = A Aol 2%, TNM uﬂﬂ 2o
w2 ZgPE Gkl 22 B3} %7} grade 3, YA A7}
Q& A9l AAATL 27 vgken], volg} .9.;% 4
84§k BAA S0l glgieh

CA15-32] AAF Aslx] o] A9 kAl -2 300](53.5%))
L, TPS SFAl &2 430]|(76.8%)%) th(Table 2).

ANE wgor) veol, Fe] 27, =
TEA - Aol of ek AL 6l
Ad ALz o]AFe] CEAZAL kAL 21

Fig. 3. TPS values in different groups. Al: pretreatment TPS se-
rum levels (n=195), A2: postoperative with no evidence of
recurrence (n=70), B: local recurrence (n=16), C: local
recurrence + distant metastasis (n=8), D: distant metastasis
(n=32)

4) MO0l F2l0 ME S EX|X ZHALK|

Ll ferkaRs e
37}A] EoF FAAI} A4 Ak
LAR o]l WIS A HagHE &

Aol Aaish EoF EARSS) AAAE
=

CEAS] 7% E7lo], ¥|qlol, th4 HolAl 27} 667%,
50%, 50%7} A Akx] o] F£X5 HoF9al, CAlS-
39] 7% FRol, S AHol, thAl AolA 47 583%,
100%, 66.7%7} AAF A8lx] o]Alo|9laL, TPSS 79 =4

T3 Aukel AL 56.3%, FA o] 75%, HA o] 60%, 5=t
Zo] 100%, thi4d HolollA] 100%7F A4 434 o] 4=
Hof Flch

A ol gl B EARE Fdste] Aguvi F
o], sAol, Fubrol, thbAl MololA 80% ol 4ol 3
& A3A o4& dele]l AelE #UT = Uk
(Table 3).
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Table 2. Pretreatment CEA, CA15-3 and TPS serum levels related to other clinicopathological variables in breast cancer patients
CEA (ng/ml) CAI15-3 (U/ml) TPS (U/L)
Variable
Mean+SD (range) Mean+SD (range) Mean+SD (range)
Age
<50 (n=107) 3.05+645 (0.10~64.4) 19.93+37.05 (1.0~245.7) 74.94+170.10 (2.92~1627.1)
>50 (n=109) 7.53+£35.17 (0.1~3642) 22.79+47.81 (3.4~250.0) 101.90+235.02 (1.31~1838.1)
P=0.196 P=0.625 P=0.336
Tumor size
T<2 cm (n=52) 938145020 (0.4~364.2) 13.76+£26.73 (1.70~200.0) 35.01 4038 (3.21~214.8)
2 em<T<5 cm (n=126) 3.194+£573 (0.1~250.0) 17.21£3491 (1.0~250.0) 62.73+123.64 (1.31~1298.1)
T>5 cm (n=38) 6.79+11.55 (0.1~64.4) 45.60+69.63 (2.7~227.8)  247.37+398.85 (1.31~1848.1)
P=0.312 P <0.001 P <0.001
Positive lymph nodes
0 (n=103) 242+155 (0.1~7.0) 10.24+4.73 (1.0~27.6) 36.44+35.76 (1.31~187.93)
1~3 (n=45) 2.80+2.81 (0.1~15.6) 11.12+529 (1.7~28.4) 74.01+137.70 (3.85~896.03)
>4 (n=56) 445+8.73 (0.1~64.4) 199143220 (2.7~197.2) 88.43183.33 (2.27~336.41)
P<0.001 P <0.001 P <0.001
Stage
0 (n=1) 2.0+0 7.40+0 16.28+0
I (n=10) 273+1.92 (1.0~6.80) 10.67+£3.53 (6.4~164) 21.87+17.81 (3.31~65.7)
Ila (n=85) 241+1.66 (0.2~10.3) 9.88+4.47 (1.0~274) 39.09+36.49 (1.31~172.02)
IIb (n=73) 2.56+1.98 (0.1~10.5) 10.96+5.60 (1.7~32.7) 44.55+39.66 (1.59~194.95)
IMa (n=31) 391+4.16 (0.1~17.8) 19.174+24.04 (2.7~132.4)  133.851163.56 (2.27~896.03)
b (n=2) 3.00£297 (09~5.1) 104.80+134.63 (9.6~200.0) 1278.15+791.89 (718.2~1838.1)
IV (n=14) 428219482 (1.0~364.2) 147.071+86.61 (15.7~250.0) 400.73+460.49 (97.73~1627.1)
P<0.001 P <0.001 P <0.001
Grade
0 (n=48) 10.28+52.21 (0.2~364.2) 12.74+27.85 (2.4~200.0) 46.57+46.17 (3.85~214.8)
1 n=103) 3.70+8.53 (0.1~64.4) 15.96+28.02 (3.9~250.0) 69.27+138.19 (1.59~1298.1)
2 (n=28) 3.05+297 (0.1~15.6) 12.53+£5.71 (1.7~27.6) 73.93+166.37 (1.31~896.03)
3 (n=37) 5.07+£6.89 (0.1~32.7) 54.35+79.30 (1.0~245.7)  207.70+395.18 (1.31~1838.1)
P=0.485 P <0.001 P=0.001
ER status
Negative (n=80) 4224767 (0.1~64.4) 1642+28.10 (1.7~227.8) 55.98+65.72 (1.31~336.41)
Positive (n=67) 3.324+7.30 (0.1~60.7) 152743320 (0~250.0) 87.651+190.44 (3.31~1298.1)
P=0.468 P=0.820 P=0.198
PR status
Negative (n=68) 4.14+7.88 (0.1~60.7) 20.78+41.52 (1.7~250.0) 79.69+164.00 (1.31~1298.1)
Positive (n=78) 2.75+1.89 (0.1~10.5) 11.63+14.71 (1.0~132.4) 58.91+107.05 (3.34~896.03)
P=0.160 P=0.088 P=0.361
Distant mestastasis
(—) n=194) 2724239 (0.1~17.8) 11.70+11.00 (1.0~132.4) 58.131+93.33 (1.31~896.03)
(+) (n=22) 28.17+£7720 (0.5~364.2) 106.71+95.38 (6.8~250.0) 356.71+517.13 (10.1~1838.1)
P=0.137 P <0.001 P=0.013
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Table 3. Relationship between the location of metastases and elevated levels of markers

No. of patients One or mor CEA CA15-3 TPS
(%) © or more >7 ng/ml >21 Ufml >70 U/L
Locoregional 16 (28.6) 68.8% 18.7% 25% 56.3%
Bone 12 (21.4) 83.3% 66.7% 58.3% 75%
Lung 5 (8.9) 80.0% 20% 40% 60%
Pleura 3 (5.3) 100% 0% 100% 100%
Brain 2 (3.5) 50% 50% 50% 50%
Multiple 18 (32.2) 100% 50% 66.7% 100%
Total 56 (100%) P<0.05
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(1499 ATNAE 8F B4 TPS AAX (<80 ULE 7}
A A 1097 27176 3% AR EE Lheh
Wi 80~400 U/LCl A= 19%, 400 U/L o] Ao <%
2 7H gAE 1299 AREE Relth olsh ol $
F A A 5L F EARNY FAE nslGTes

A7tste] F7HHQl X8 E Wgslof sl X5 & F3
W T o] B JAE 7]go]of drha He JAEL
Hualodeh(6,10) 3 X8 wh-e3t o, Ho|E galsl
£ ATNAE £2 AFE dglow XE EF FU4 £
AALe] Wsh= ghxpe] kel wstel £ AR S
ol FArh(415) N8 F AFo g FieA g3 A%
Aoz Agslo] de A WY ALE AgE Ko

H

FE Aoz ks g o g xgsd
50~69%7} 4S9 ot XE ¥
9] A7l CAI15-3L 12%, TPSE 3~5
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AL & A U 45 T AR FXE B F
Ak TPSE Aol F-918k Aatgle] & HAES Hx
CA15-3 EH o] B} A7 &2 HoloflA], Hgl of] F9]
29 AAA-N ABE =2 HES Bt TPS7H A
olF WHsleule & Tl W ZAeE UErh(2-410)
Mauriziag(9)2 -%Ee] Zo] F-9]ofl A ] TPS X
+ =7 vebgen Ar)e] Aol Al CAls-30] 4533l
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