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Table 1 Mechanism of tumor marker production

First Step: abnormality in gene
deletion, point mutation, LOH, overexpression and
activation of oncogenes, supressor gene and tumor
virus .

Second Stepi gene products
enzymes, proteins, receptors, growth factors, viral
antigens and oncogene products

Third Step : metabolites
accumulation of abnormal products, loss of normal
components, structural abnormality, defect of cel-
lular function

Fourth Step : host reactions
antibody and immune complex, acute phase
reactants, consumption of natural antibody, cellu-
lar immunity
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Table 2 Factors affecting serum level of a tumor
marker

I, Production
from active tumor cells
population of marker-producing cells in the tumor
from normal and benign cells
2. Release
secretory function and direction
local circulation, tumor necrosis
pool in the third compartment
3. Metabolism
function of metabolizing organs; receptor,
enzymes
block of excretion ; ileus, obstructive jaundice
other factors; binding proteins, antibody, in-
hibitors
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Fig. 1 Serum Tumor Marker Levels and Cutoff
Value
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Fig. 2 Serum CA19-9 after resection of pancreatic carcinoma
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Table 3 Positive rate of serum tumor markers in gastrointestinal cancer by stage

Organ Marker Cut off Stage
! [ Dukes A B . C D Benign
Colorectum | CEA | >5 ng/mt 18 3% |52 | 79 8
CA19-9 >37 U/ml 7 9 30 74 3
NCC.ST-439 >4.5 U/ml 10 40 64 4
Stage I I il IV | Benign
Stomach CEA >5 ng/ml 5 7 18 52 2
CA19-9 >37 U/ml 3 11 37 67 3
NCC-ST-439 >4.5 U/ml 5 10 30 | 31 4
CA72+4 >4.8 U/ml 0 5 19 57 2
T1 T2 T3 | T4 | Benign
Pancreas CA19-9 >37 U/ml 75 75 80 84 13
>100 U/ml 50 65 80 84 3
NCC.ST-439 >4.5 U/ml 0 44 69 14
T1 | T2—T4 Inoperable | Benign
Hepatoma AFP >20 ng/ml 57 77 85 32
> 400 ng/ml 25 54 81
PIVKA? >0.0 U/ml 0 23 | 53] 63 3




24(748)

DAL RMIT I,

BB R LB LRV EETREALK
FoTERT>Y ) —CxvDT7 47451 LD
HRBEALTWBIENELMZI N, 20X
Enb, ABEOMBE RIAREYEE 1V X27DR
7Y -2V /BB ERRIEERTVAD, 508
Lo BRATIE, BEELSBEE L -0ERILS
BRONBERENDLEL 5,

SEILKBANMHBOBA»LHET5-DHD
74—V FRENLNELEZONS,

B, Wittt oEgE < —» — ¥ AIEL T,
FTOLEREBHEZEDOARIZ )V —= v 7T 5 HEN BRI
hic, ABESWK CEA L A BN e KR E
AibLcdb b by, MLRRBC OV, EEHH
o CEA QIEARAL bR T X7,

EHELREINA LY 2 —CRENERLER
CEAx/ 7w —rrfiifk¥BUWitRIAKL - TKB
BEBELS0%L LB & T 5B ELER L 722,
ZOHETOBBEERIBEBCBEERE TR %k
Thotc, BFHOZARZ CEREBORILE 2D
FELRHBAL, STTROFRENS IEOKBELRR
L1, S g, RIZBLWARVWEELAIESE
tich, ERTHZENHBINS,

8. BERRREROZABE

—JH, A2V —=v 7 EShiBEREN (BED
1VAZ7%EDOAN) *»EHOCEE~—-»—-T=E=
2-FH LR, BYHEMNELZHT5 ELTEEN
H5, AOFRPELTFBOMELY HCG T, 721804
AN AWFL% AFP & PIVKA-2TRBBT 2854
R, FEHABRY) K- 2% MiECEA Tx=%—
THREDEEN LB,

FrHifafEs, O 1 VR 7 BETHHVA LA
AR IR B MR 5 & FFEEIE O BB BRI & 5 T
HEWRPICRRATETH B,

LOBERI2~InR1IBEOEET, =%
PRI CT, &£ L% % & fn % T M % AFP &
PIVKA2RRITEL T, #OMEHED 2 v A 8 v + et
MERRETHZ L, RUBRZHCEERETH S,

HLBOTHER, EREOBRLICREHER
BCEEERED Y 27 3R, SHOBE~—» -
CrXbx=2—-0OXRLics,

9, BE~v—H—Ic & BN

BIBEOEE ~— 7 -2 0BRERETLES
NABETDIL, =—h—DEENEBICHRALE I IO

[EF—~ - » — OEKEH

BHsbEEE 278 35

ENZWCRFATE 2,

Lal, REMEHCL2EOERT, avaREY
FIREMARED LN EEREE OSSN E
5, ik, HEEFE~—H-2Hy + A 7HEDS
BUEDREBECBECETROERIEL, #EX
DEF~—» - BRERETOHIII LITRENS
{fed, Lal, BEYRTERALBEWREHONA T
BEMEL, FEEOEE~-» 2L TLER
BRTH D,

ESERE Mk, BoRSUER, BARES
HEOBE CRIBRNEBRREEORVEE~—» ~
Np B, MEEE~—»—HE CENITEE R
BENRD DY, KWHE LD HHEMME LEE, BEEFR
DORTETRE, EE~—» - CHBOLDOMNEL, MmF
EE~—-»—Erb0EJEETH S,

10. #EHAHT & Pk

Fig. 3, 4 = B¥% & KIBE CoOMaiMm#E CEA {Eic &
% Kaplan-Meyer iz X 5 £l LR L7219,

WETOMEEE~ ~» —fE3, RPEAEEL, ¥
F#% & LT % (Table 4).

RS D LAY R L BW X h - BB O MEEE
< - -AEVEIE, FIrEREBIBA T
HHEENEL, BRELS. ILMIOEEIRE
BETHNE, BVFREYTFHT L L3RS, W
RiMEDOEBE~—» —EXFHRLEET S, BEco
WTEA DBRREFIET L EbCEE~ - —%
SEEBITTHNTH &, S0%EFM B L OS5 FE
ERCRLESET2RTFE, BEOREE, SRES,
Y v AEES, 2¥h) TNMO3SEFTHEBE, £0
KICEB BRI O FHERET I CAI)IETH - 1121

Fig. 3 Five years survival rate of colorectal can-
cer classified by preoperative CEA
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Fig. 4 Ten years survival of gastric cancer classified by postoperative CEA
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Table 4 Preoperative tumor marker level and (Table 5).

prognosis of gastric cancer patients

CEA | Normal [Slight high|Remark. high

(ng/mlD) 0~5 6~20 21~

No. of patients 912 113 42

4 years surv. rate 79.4 60.7 | 39.5
AFP | Normal [Slight high|Remark. high

(ng/mb |  0~20 21~100 101~

No. of patients 852 8 9

4 years surv. rate 76.3 37.5 0.0
CA19-9 Normal |Slight high| Remark. high

(U/mb) 0~37 38~100 101~

No. of patients 742 110 67

4 years surv. rate 80.8 65.8 0.0
FDP Normal [Slight high| Remark. high

(ueg/mD 0~5 6~10 11~

No. of patients 1,010 19 6

4 years surv. rate 76.9 0.0 0.0
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Table 5 The most significant prognostic factors of primary gastric

cancer patients (1986~1990)

including non-anatomical factors

Prognostic factor R risk X-square Beta SE
1. Depth of invasion 9.57 33.54 0.752 0.130
2. Distant metastasis 2.92 21.01 1.073 0.234
3. Lymph node metastasis 3.50 13.82 0.418 0.112
4. CA19-9 level 2.19 10.05 0.393 0.124
5. Lymph node dissection 1.64 4.85 2.033 0.223
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Fig. 5 Serum CEA in continuous i.v. infusion of
5-FU for colorectal cancer
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Fig. 6 Evaluation of Chemotherapy by Serum
Tumor Maker
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{—%%+% (Fig. 5, 6).

12. BROZEHRE

DADREBEEYEI R EE TR, FOoBIYTR
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~—» - THHCRELT, FHcERYRERTS
ZEMHRS, KB, IIE, AR FELSoOETR
LERERLEFERCILEMY IS EHHES
DT, “DE=RYVIRIEETHE. BE~—»—
- THEBZH TEBRERERI VLI ~61ALF

Table 6 Differential diagnosis of pancreatic cancer by serum markers

1, Adenocarcinoma of exocrine pancreas

Ductal origin

Acinar origin
2. Endocrine pancreas

Functioning

Non-functioning

Sialyl Lewis A and relating sugar chains
(CA19-9, CA50, KMO1, Span 1, Dupan 2, etc)

Mucin Antigens
(MUSE 11, POFA, CA15-3, POA, etc)

Other carbohydrate antigens
(Sialyl SSEA 1, NCC-ST-439, STN. etc)

Transferrin, Amylase isoenzymes

Peptide hormones

(Insulin, Somatostatin, VIP, Glucagon, etc)
Chromogranin

(7B2, etc)

Neuroendocrine enzymes

(NSE, Amidation enzyme)

3. Nonspecific pancreatic damage

Enzymes

Enzyme inhibitors

Amylase, Elastase 1, Pancreatic RNase, Trypsin
PSTI
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K BMEEE~—» — @A Lbhd, ZOET
% Y — F &1 & (lead time) &RV, FEHHRIKBE
RHREROLDOBEBBEEOIB L 25,

13. BE~—H—0niat

K% CEA 72T, FiilaE % AFP 221 CEH
T5 0% 0BEBERBEEI R, Thid, Bk
EHEOECDA TR, BROBENLEE~—-»—%
EELKEVHALTHD, ZOBE, METRT7IA
AA A A FEREPUREE D CA19-9, KMOL1, SPanl % /o1
CA50%y, 7 9 A Tn¥ESHE (CAT2-4, STN 1
3. CA54/61), # %\ ~ix NCC-ST-439DF2 5 2 2%,
T E T PIVKA 2R KE T 5, BIEE TR, BE
DLW Y > TELETIEE~—7 &)
(Table 6).
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MEE YIS EChEE~—»—2FIHI LD
7z,
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A LERDDE BROFRYDIZ,, BEEER
<o Ki67ohe et iE R B BAR L BB D < —
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Clinical Significance of Tumor Markers

Hisanao Ohkura
Department of Medical Oncology, National Cancer Center Hospital

The aims of clinical use of tumor markers are following-up high risk persons, differentiating cancer and/or its
subclasses, staging and predicting the outcome, monitoring and evaluating therapies, detecting recurrence and
metastases earlier, and targeting tumors iz vivo. Knowing profile of markers from a cancer is helpful in
differentiating a tumor subclass that may suggest a worse prognosis, higher metastatic ability or better response to
a special therapy. The preoperative levels of serum markers correlate with clinical stage, risk of distant metastasis
and prognosis. Success or failure of therapy is easily monitored by markers. Detecting markers in surgically
removed specimens tells us that they will appear in serum prior to diagnosing recurrence by X-ray or ultrasound
examinations.

Reprint requests: Hisanao Ohkura Department of Medical Oncology, National Cancer Center Hospital
5-1-1 Tsukiji, Chuoku, Tokyo, 104 JAPAN






