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Multiple tumor marker chip for detection of serum carcinoembryonic antigen in various malignant tumors:

results and diagnostic value analysis
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[Abstract] Objective To analyze the expression of carcinoembryonic antigen (CEA) in various populations and the
simultaneous expression of other markers using multiple tumor marker protein chip, and to discuss the possible clinical
relevance. Methods A total of 25 076 profiles of multiple tumor marker protein chip were collected in our hospital for analysis.
The elevation of CEA in various populations and commonly-seen tumors was analyzed, and the combined elevation of CEA and
other markers was also analyzed in tumors. Results Elevation of CEA in patients with malignant tumors was significantly more
than those in patients with benign lesions and normal controls (P<C0.01). with the highest positive rate of CEA seen in the
colorectal cancer (41. 85%), followed by pancreatic cancer (37. 97%) and lung carcinoma (37. 16%). CEA was always
accompanied by other markers in tumor patients, with the mostly seen elevated marker being CA125, followed by CA19-9 and
CA242. The CEA/CA125 was often seen in pancreatic cancer (74, 26 %), ovarian cancer (69.57%), hepatocellular carcinoma
(62.13%), and lung cancer (51, 68%); CEA/CA19-9 was often seen in pancreatic cancer (77.23%) and hepatocellular
carcinoma (72.34%); CEA/CA242 was often seen in pancreatic cancer(77. 23%) and colorectal cancer(57. 61%); CEA+
CA19-9+CA242 was usually seen in pancreatic cancer(76. 24 %), ovarian cancer(52, 17%), and colorectal cancer (51.32%);
and CEA+CA19-9+CA242+CA125 was mostly seen in pancreatic cancer(61.39%). Conclusion CEA is widely expressed in
malignant tumors, but it is not specific for malignant tumors. Single elevation of CEA has high value for diagnosis of colorectal
cancer, pancreatic cancer, and lung carcinoma. CEA combined with CA125, CA19-9 or CA242 can help to improve the positive

rate for diagnosis of pancreatic cancer, ovarian cancer and colorectal cancer.
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Tab 1 Distribution of elevated CEA and other items in different populations

Unusually increased CEA cases n (%)

Group N < Normal 0
CEA cases n (/0) Concomitance Nonconcomitance Total
Tumor 11 485 8 508(74.08) 2 171(72.93) "~ 806(27.07) 2 977(25.92) " *AL
Benign lesion 3803 3 486(91.66) 234(73.82) % " 83(26.18) 317(8.34) " "
Normal person 9 788 9 684(98.94) 36(34.62) 68(65. 38) 104(1.06)
Total 25076 21 678(86.45) 2 441(71. 84) 957(28.16) 3 398(13.55)

** P<C0. 01 vs normal person group;~4 P<Z0. 01 vs benign lesion group

K2 CEAABEELMBEBRNSH
Tab 2 Distribution of CEA elevation

in commonly seen tumors

n (%)
Colorectal cancer 1178 685(58.15) 493(41.85) "
Pancreatic cancer 266 165(62. 03) 101(37.97)
Lung carcinoma 4004  2516(62.84) 1 488(37.16)
Gastric cancer 375 275(73.33) 100(26.67)
Hepatocellular 1069 834(78.02) 235(21.98)

carcinoma

Breast cancer 477 379(79.45) 98(20. 55)
Prostatic carcinoma 63 54(85.71) 9(14.29)
Esophageal carcinoma 785 675(85.99) 110(14.01)
Ovarian cancer 208 185(88.94) 23(11.06)
Other tumors 2982 2 670(89.54) 312(10. 46)
Endometrial cancer 78 70(89.74) 8(10. 26)
Total 11 485 8 508(74.08) 2 977(25.92)

CEA: Carcinoembryonic antigen. * P<C0. 05 vs other tumor types

R3 CEAABSSHMIEREEATER

Tab 3 CEA elevation accompanied by other elevated items

n (%)

Other tumor Increased Normal baseline
markers

CA125 1 389(46.66) * 1 588(53. 34)
CA19-9 1 217(40. 88) 1760(59.12)
CA242 1 088(36.55) 1 889(63.45)
Ferritin 587(19.72) 2 390(80. 28)
CA153 362(12.16) 2 615(87.84)
AFP 302(10. 14) 2 675(89. 86)
Free PSA 167(5.61) 2 810(94. 39)
PSA 162(5. 44) 2 815(94. 56)
g-HCG 114(3.83) 2 863(96.17)
HGH 77(2.59) 2900(97.41)
NSE 53(1.78) 2 924(98. 22)

CEA.: Carcinoembryonic antigen.

Alpha-fetal protein; PSA. Prostate

CA: Carbohydrate antigen; AFP.

specific antigen; 3-HCG: Human

chorionic ghoriogonadotrophin-8; HGH: Human growth hormone; NSE:

Neuronspecific enolase. * P<C0. 05 vs other tumor markers

R4 CEAASSERHBASHERESHMERHSH

Tab 4 Distribution of CEA elevation accompanied by other elevated items in various tumors

n (%)
Tumor type N CA125 CA19-9 CA242
Lung carcinoma 1488 769(51.68) 450(30. 24) 395(26.55)
Colorectal cancer 493 115(23. 33) 268(54. 36) 284(57.61)
Hepatocellular carcinoma 235 146(62.13) 170(72. 34) 107(45.53)
Pancreatic cancer 101 75(74.26) 78(77.23) 78(77.23)
Gastric cancer 100 39(39.00) 59(59.00) 56(56.00)
Esophageal carcinoma 110 29(26. 36) 25(22.73) 27(24.55)
Breast cancer 98 49(50. 00) 27(27.55) 17(17.35)
Ovarian cancer 23 16(69.57) 15(65.22) 12(52.17)
Prostatic carcinoma 9 3(33.33) 3(33.33) 4(44. 44)
Endometrial cancer 8 2(25.00) 3(37.50) 2(25.00)
Other tumors 312 146(46.79) 119(38. 14) 106(33.97)
Total 2977 1 389(46. 66) 1 217(40. 88) 1 088(36.55)
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Tab 5 Common combination of ECA
elevation and other items

N=2977, n (%)

Combination types Elevated case

CEA-+CA19-9+CA242
CEA-+CA19-9+CA125

955(32.08)
750(25.19) "

CEA+CA242+CA125 679(22.81)"
CEA+Ferritin+CA125 403(13.54) "
CEA-+CA19-9+Ferritin 289(9.71)"
CEA-+CA125+CA153 281(9.44)"
CEA-+CA19-9+CA242+CA125 606(20. 36)
CEA+CA19-9+Ferritin+CA125 234(7.86)24
CEA-+CA19-9+CA242+ Ferritin 218(7.32)44
CEA+CA242+Ferritin+CA125 207(6.95)44
CEA+CA19-9+CA242+CA125+ Ferritin 184 (6. 18)
CEA+CA19-9+CA242+CA125+CA153 175(5. 88)
CEA-+CA19-9+CA242+CA125+ AFP 115(3. 86)

* P<C0.05 vs CEA+CA19-9+CA242 group; 24 P<0. 01
vs CEA+CA19-9+CA242+CA125 group
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Tab 6 Distribution of common combination of ECA elevation and other items in various tumors

n(%)

(EA+( A19 9+

erritin
Lung carcinoma 1488 330(22.18) 345(23.19) 317(21.30) 271(18.21) 84(5.65)
Colorectal cancer 493 253(51.32) 83(16.94) 84(17.04) 78(15.82) 18(3.65)
Hepatocellular carcinoma 235 104(44. 26) 115(48. 94) 80(34. 04) 79(33.62) 31(13.19)
Pancreatic cancer 101 77(76.24) 62(61.39) 63(62.38) 62(61.39) 19(18. 81)
Gastric cancer 100 53(53.00) 26(26.00) 25(25.00) 23(23.00) 5(5.00)
Esophageal carcinoma 110 19(17.27) 13(11.82) 14(12.73) 9(8.18) 2(1.82)
Breast cancer 98 14(14.29) 18(18.37) 13(13.27) 18(18.37) 5(5.10)
Ovarian cancer 23 12(52.17) 11(47.83) 10(43.48) 10(43.48) 3(13.04)
Prostatic carcinoma 9 3(33.33) 2(22.22) 2(22.22) 2(22.22) 0C0)
Endometrial cancer 8 2(25.00) 1(12.50) 1(12.50) 1(12.50) 0C0)
Other tumors 312 88(28.21) 74(23.72) 70(22.44) 60(19.23) 17(5.45)
Total 2 977 955(32.08) 750(25.19) 679(22.81) 613(20.59) 184(6.18)

H LT, CEA 76 i 112 W v B — 8 19 i R 22
SC AR IR b ge ) E S MR bR L LT AE AN [R] g
(8 53 A AT — 38 19 22 S 1k

H . CEA 7EIG PR - 321+ H M e /8 & 1 7
Je FN B 7 RO S e B K VG Wa D, 9k 3% ] i 7 By
AR W25 T 0 5 R I ME — Ak . ISR R B
J SR LT h CEA T = 19 451 232 55 g o3 A 56,
CEA JhE a2 2 50 %0 858 & R W i A5 5 T i B
FERE R RAERFTAY 10 = 13 4A~HS, 3
AWM CEA /K2 M 9 58 5 R J5 Bl U S ) i 98

PHME KB GHEREZ —, BEERE
2~6 ™ H CEA KFARE IEH , Fils Mg © 3 4
VIBR s #5 ARG CEA 7K -+ 22 FF i sl 5018 88 4 1E &
5~ 65 B ok Je AT HE LR 3596, WU AR e 1 JR A
K HERSEUS ARED, AU R . 45 R
CEA 1Y BH £ # 3 2 fe & (41, 85%), 1 CEA +
CA19-9-+CA24 28K & F = WL T M (76. 24%0) |
BN EL (52, 17 %) M 4s B9 (51, 32%) LR B,
CEA HLI045 #5 %t 45 B W 10 2 Wi i (A B, B &
CA242 () CA19-9 X 25 B W 9 1912 Wi 3 SCHE K



S5 WAL AR TR R AR AR R 1R DO RS ML O R BT A 2 (L AT

« 527 -

HX IF AR A PR 45 1 W i, — 3 BC A 7 I L B B
L AR R O] R

CEA J2 fi KL 192 AR 98 12 W 1) Job 9 A 5 0
{FHC Ry S o R AR B 1 R S AR, B A RN CEA
CA19-9 ,CA242 CA125 H B I5 45 broar il i1 f0gk B2
HER R, A 55 8 CEA 4+ CA19-9 + CA125
JE T B8 o B A BRI O kY L AR 4 A R
FHH CEA FHYERN 37.97% AUKR T L5 H ., 16
CEA Ft i i g 3 vh .36, 55 % fE Bl CA242 T
40. 88% ¥ Fi CA19-9 Ft &5 0 & & W F R AR i
(77.23%) )5 # W W T MR (77, 23 %) T 48
JE (72. 34%), CEA + CA19-9 + CA242, CEA +
CA19-9 + CA125 Fl CEA + CA19-9 + CA242 +
CA125 BEA Th i Bk W T R . #2785 CEA 5
Al A 506 A G UK g AR AR 1 12 W R SCRE R,

CEA J& e 7 2% 30 it g bs i 0 o 3 4P R F
FER I CEA 76 il 9 112 R B Wi i 5 O il BLoA &
FAEA . CEA X415 5 Ml ) s 2243 B0 A 56, il i J6s
(R BE P R i T A Yang 2D UREINE 116 B
/N LA 9 (SCLC) B3 CEA BHM: R 3k 32, 8%,
NN TR VEAL SCLC 75 58 K A A7 3 1 Al ST s
85, AR/NN I il (NSCLC) 198 M Mg 7K v CEA
K = T SCLC Mg 7K . £ NSCLC H It DL R o
CEA JKF- Tt i e i 3% 328 7K CEA 7K 7% il i
FEE2 WA B A R, ARl 11 485 B B
CEA Fhii e Mg (4 004 i) h & AR 37,16 %, 1
W51, 68% fEKE CA125 FHEr, 18, 21 % fE ki CEA +
CA19-9+CA242+CA125 B & TH . AT WL CEA 5 H:
b4 B A A I T it A 1 12 DR A SR K

i 988 A 7 0 2 o g A B TR R R TR IR B
FE ok B o 43 A 7 A (R TR MR T, A R D A A R
e AR AT AR IR IR v R T L B B ek R 1 2 W A a2 T
il 0I5 B 3 I B R L 6 2 v I R R 2 97 K F
HABEEME L, BT Mg mm g 2t 450
R R — Tl g A 25 0 Sy e A PR BT R AL R T A
— S e g A 2 b E E R S I B A L 4R bR T
1R L XN R B 112 I L 4 T AR, AR
WL LL CEA S YA R KAEA [ 5P 43 87 HAE 2 Fif
sgs v B2 WA E T . 25 R R . CEA 78 5P i o
]z 335 AR IF AR B I 1R SR A s CEA FHiS
FEAS TR Jga 19 o3 A HL A — 2 19 22 5 L T v X &5
LR R R g 0 g AR 32 W LA B M s CEA Bk
4 CA125,CA19-9 A1 CA242 K il A A T 472 =5 g g

T 0 LA O 0 A 20 T R 5

4 FlmipR

[5

=z

[1]

[2]

(3]

[4]
[5]

[6]

7]

[8]

9]

L10]

[11]

[12]

[13]

[14]

JIt A AR P AR SO 8 BAT AT 2 o 5
% 3 k]

Gold P,Freedman S O. Specific carcinoembryonic antigens of the
human digestive system[J]. ] Exp Med,1965,122:467-481.
BEEF G E RCE R B SN, % Cl2 2
Je b 75 A TR O M B R R R B RS I RPN (D).
PRBE4%,2010,39:427-429.

b A = SO N R SV v o o VI o I A R
IR FUE R 6 8 PR R T g 158 A AR B AR IR A2 T A I R A (B
[0, W B i 2 24 3, 2008, 13, 450454,

X gL aROARH Kk iR CEALCAS0 15 K g i 12 i v i 52 A
ELT]. S Sy 2 2=, 2006, 19 21-22.

HEYR T L T VR BT T e ST MR A B
LW EL ] ARiC R T S IR IR 20111814,

Ercan S,Kaymaz O, Yiicel N,Orcun A. Serum concentrations of
CA125,CA15-3,CA19-9 and CEA in normal pregnancy: a lon-
gitudinal study[J]. Arch Gynecol Obstet,2012,285:579-584.
Parmeggiani D, Avenia N, Gubitosi A, Gilio F, Atelli P F,
Agresti M. Additional prognostic factors in right colon cancer
staging[ J]. Updates Surg,2011,63:155-161.

Lin J K,Lin C C,Yang S H,Wang H S,Jiang ] K,Lan Y T,et
al. Early postoperative CEA level is a better prognostic indicator
than is preoperative CEA level in predicting prognosis of pa-
tients with curable colorectal cancer[]J]. Int J Colorectal Dis,
2011,26:1135-1141.

Kim J Y.Kim N K,Sohn SK,Kim Y W,Kim K J,Hur H,et al.
Prognostic value of postoperative CEA clearance in rectal cancer
patients with high preoperative CEA levels[J]. Ann Surg On-

col,2009,16.:2771-2778.
Kim D H.Oh SJ.Oh C A,Choi M G,Noh ] H.Sohn T S, et al.
The relationships between perioperative CEA, CA19-9, and
CAT72-4 and recurrence in gastric cancer patients after curative
radical gastrectomy[J].J Surg Oncol,2011,104:585-591.
Duraker N, Hot S, Polat Y, Hobek A, Gencler N, Urhan N.
CEA,CA19-9,and CA125 in the differential diagnosis of benign
and malignant pancreatic diseases with or without jaundice[ J]. ]
Surg Oncol,2007,95:142-147.
B, WA, R 2L BB R ZIMRAREY R (R R
GETE it 12 i TR I PR SCLU . 7 BE AR R A 22 4, 2010, 30,
2516-2518.
Yang X,Wang D, Yang Z,Qing Y,Zhang Z,Wang G,et al. CEA
is an independent prognostic indicator that is associated with re-
duced survival and liver metastases in SCLC[]J]. Cell Biochem
Biophys.2011,59:113-119.
Slodkowska J,Szturmowicz M, Rudzinski P,Giedronowicz D, Sakowicz
A, Androsiuk W, et al. Expression of CEA and trophoblastic cell mark-
ers by lung carcinoma in association with histological characteristics
and serum marker levels[J]. Eur J Cancer Prev,1998,7:51-60.
[ExHmE] Mrmw.Jr X



