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BE NREEELRIRR T 0NBEFRERHMICRT SEE~ —» - OFA%YZEHERD L
HHBEER L, Thbb, SEEOEE ~—» —, CA 125, SLX, CA 72-4, TPA, Fr, CEA, CA 19-9,
SCCHATELTEDHAERIREDOZHIDIERELRT YR L, 7, ZUE %L sensitivity X
specificity Iz X b FHE L 7.

BHMOEE~—» —TiX CA 125028 KRN0.50: RBETH ok, 2BEOEE~—» T CA
125& CA 72-4DE AR ZWahZ0.53 - IEELY R Lz, 3EEOEE ~— » —ix CA 125, CA 72-4
L SLX 0 EE030.65 L RO ERTH O, 4BEDOEFE ~—» — Tk CA 125, CA72-4, SLX
& CA 199D B ZHRE0.63% R L7, SBEDEE~—» — Tk CA 125 CA724, SLX, CA
19-9& TPA &€ XZH%IZER0.59% /R L7, 6 BEOEE ~—» — Tt CA 125 CA 72-4, SLX,
CA 199, TPA & Fr o &8 X2WHE0.53% R~ L1, TREE T CA125, CA 72-4, SLX, CA 19-
9, TPA, Fr & CEA &R DORKIZIEL0.51% /R L7, SBELHYHEE S L ZHRTIZ0.51 LK
L.

Tivbhb, NRERECRIHERCKT AEE ~—» —HAIFED cost performance ¥ Z % % &, [FE
< — 7 —DOREENE 2 513 & sensitivity (3 _EF 3% 2 specificity 2ME T4 5 72, BLEr & Ci3 CA 125,
CA 724, SIXD3BEOEE~—»—%HV5D23ZH XD & THKE D combination assay
(sensitivity 90.3%, specificity 72.1%) TH 5 L iEHRH T X 72,

Synopsis The usefulness of tumor markers in serodiagnosis of cancer designed to detect ovarian cancer at
an early stage was evaluated from the point of view of their diagnostic value. Namely, eight tumor
markers, CA125, SLX, CA72-4, TPA, Fr, CEA, CA19-9, and SCC, were determined and studied to find the
combination that would yield the optimal diagnostic value. For this purpose, the diagnostic value was
calculated from sensitivity X specificity.

As a single tumor marker CA125 proved optimal with a diagnostic value of 0.50. The higher value, 0.53,
was obtained as the diagnostic value from the combination of two tumor markers, CA125 and CA72-4.
When three tumor markers were combined, CA125, CA72-4 and SLX gave an optimal diagnostic value of
0.65. In the combination of four tumor markers, CA125, CA72-4, SLX and CA19-9 gave a diagnostic value
of 0.63. In the five marker combination CA125, CA72-4, SLX, CA19-9 and TPA worked well and had a
diagnostic value of 0.59. When the markers were increased to six types, CA125, CA72-4, SLX, CA19-9, TPA
and Fr provided a combination with 0.53 as the diagnostic value. In the seven marker combination CA125,
CA72-4, SLX, CA19-9, TPA, Fr and CEA gave a diagnostic value of 0.51. The efficiency declined to 0.51
when eight tumor markers were combined.

When cost performance in the measurement of tumor markers for early detection of ovarian cancer is
taken into account, a dilemma arises in that the increase in the number of tumor markers used is
accompanied by higher sensitivity and lower specificity. All told, it was concluded that the combination
of three tumor markers, CA125, CA72-4 and SLX, would provide an optimal combination assay (90.3% of
sensitivity and 72.4% of specificity) in terms of the current level of diagnostic value.
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NI LLET X Y combination assay & X % JP
BIEEEOH IS L OBFHFEOIGA L %
BEERETOHECO TR L TEL,
ZTORER, FREOEE~—» - NBEETHELH
BT 512D D FIX DRI L, Z D%
FRALBHREROICDOFER & L THEIEEK T
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—7, combination assay \Z{# 3 5@ < —
h—OREEE LMK, BEERS EFL,
ZRAZ ) —= v I RITHBENREZDIDED
ZHI R HME T4 527, Combination assay T&
WaIR L7 BB OFH b IEFEICHEBE O %5
T5C EERF AR LERTHANRNEZFAEL T
LIEHICRETH S, Tk, EROINEERSE
DFADIEF L < (A 135077 A & IR TULhg
F62EIC 128 ADIRRIEEEAFIRE L DT, B
M ET 5 & ot14,000 A0 1 ADEIE TIIE
B % N R4 T B o T probability (30.00007
%), #iitaE L probability 75 0 it &, 1
ANDIRBEIEEE YRR T 27D LR OIFEEE
I EBHFILTLEI LD TH S,

ZCTHSERRERTRESBEHOES < -
# —, CA 125(Cancer Antigen 125), SLX (Sialyl
Le*-i), CA 72-4, TPA (Tissue Polypeptide
Antigen), Fr (Ferritin), CEA (Carcinoem-
bryonic Antigen), CA 19-9, % X 0'SCC % #IE
LT, EDEE~— 5 —%# &% T combination
assay 175 ONEOBWIHRICREIEHRATH S
EBE LT,
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1. SSTEFIEEE (U TIEFEE & #3874,
FEIESIN, TERRMAE3AGI, ST EARE
2101, BH-IRHEIEE636I, IPHRE1657 Rk
RaBREER0MI, & v HEERARECIF, BHABE 9
B, BERERE 7 HITH Y ERKETHSE T,

1 #3581, I1HA25%Y, IIHA66HY, ¥ X O IVER164
THA) ZOWTHEER L, B NS EER60E

% BE T VB LD O L RBERKFEA
BRI ABTER Lic BB V-7, Ei,
IEHEE UM X EOIREBFETIC S O E L 7 fEF]
Th5b,

2. MIEHEXSEBEOEE ~—»—, CA
125(2 v + 2 7#), SLX(KE 7 » + 1 BF3EFT),
CA7T2-4 (v ba7f), TPAE—-7o4+74
Vb=7), Fr (77 =), CEA (4
Ay b)), CA19-9(xv r 274#), SCC(x+1
F Ry b)) &3 XC radioimmunoassay 1= X 9
HE L,

3. 8EHEOBEE ~—» -0l LYHET S
L, ThThEMN8EY, 2BET SO
D28y, 3EETOOMERNL6EY, 45EE
TOOHERNT0ED, S5EET H>OHEAE 56
WY, 6BETOMEREN8EY, TEETSD
HERN8AY, SEHEOMEREN1IBYTHY,
LT85 H DG RIEOWT W ER K E
L7, 2% ENE v & Xsensitivity &
specificity DEENBE N ENER I B9,
sensitivity X specificity % % F sk b LB L
7z,
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1. #EH~—» - BHoBEER

1 CA 125

EHEETHIDOMEE CA 125(E D P HE +E LR
#£(M=+SD)1313.9£11.0U/ml tH », M+2SD
1335.9U/ml &7 hH, ThixcutofffE& L, %
DFER, EEZOBRBMSH, 5.7%THH Rt
FEERBELIFIOBEMRIL, 29.8% & LLEHIEE
L, ZOFERRELTCFERME.8% &4
HEFEABRE.1%DEBEERIE 2 LR
%, ORI B 1656 O B 1310541, 63.6%
ThHH (K1), BRETHINCHRF T 2 & T H#128
%, 48.3%, I1H#A14%1, 56.0%, IIEAS1%, 77.3%
¥ X OIVHRL2%, 75.0%TH o7 (FE2). wRIZHE
BA G kT % & B M2 R IR E H36T7H,
83.8%, & 7 v PEEERIRRIE 2900, 42.0%, A
BERE 2 6 B, 66.7%, ¥ X OVEFBRED 3 F,
42.9% THote (E3).
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#£1 HEE~—»—-Dcut off EU E&RTHEK
EEE | BUEEBSE | WEERS
BE~-7= | G | ansh (165619
CA 125 5(5.7%) | 51(29.8%) 105(63.6%)
SLX 3(3.4%) | 26(15.2%) 81(49.1%)
CA 72-4 1(1.1%) | 20Q11.7%) 86(52.1%)
TPA 4(4.6%) | 37(21.6%) 86(52.1%)
Fr 4(4.6%) 9( 5.3%) 65(39.4%)
CEA 3(3.4%) | 11( 6.4%) 34(20.6%)
CA 19-9 5(5.7%) | 41(24.0%) 86(52.1%)
scC 000.0%) 3( 1.8%) 25(15.2%)

£2 MEEBRBCRISZEEE~—» - OBRKHE

THIBIG MR
. BOoR OB OB E
< — —

I % 1133 ITHA IVid
CA 125 48.3 56.0 77.3 75.0
SLX 31.0 40.0 60.6 81.3
CA 72-4 43.1 48.0 57.6 68.8
TPA 24.1 40.0 65.2 81.3
Fr 19.0 32.0 48.5 87.5
CEA 13.7 16.0 24.2 37.8
CA 19-9 46.6 40.0 56.1 75.0
SCC 10.3 20.0 12.1 37.5

KEZTNTHERTDH 5.

%3 NEBBEZFCKITZEEE~—»-0EKHE

Villga s
moR B B E
BE~-»-
it | a7 BAE | BTE

CA 125 83.8 42.0 66.7 42.9
SLX 52.5 39.1 66.7 85.7
CA 72-4 36.3 73.9 44.4 28.6
TPA 52.5 46.4 33.3 42.9
Fr 25.0 50.7 88.9 28.6
CEA 8.8 31.9 44.4 14.3
CA 19-9 50.0 52.2 77.8 42.9
scc 13.4 14.5 22.2 28.6
BUERTNTRRTTH S,
2) SLX

1E % E87# » M+SD 1321.9£8.1U/ml T »
h, cutoff [E%38.1U/ml & L, ZOROER
EOBBHELIHF, 3.4%THH BHEEEELTL
B BEEMEZERIT15.2% TH ok, CA 12512 BN
% EFEBRBIER X OSHETERRIE O BEHER
TEhITh, 32.4%BLV23.8%BEETFLA, IY

7N A

1503

BB EOBEMRIZ49.1%THH (B 1), EKE
T T #131.0%, I1%840.0%, 1I#160.6% 3%
L OTVH8L.3% L EERES TV LI o T XD
BiERS EALAGE2), E8ERICIREtE
RalRiE52.5%, &7 v HEERINRES9.1%, B
$866.7%, ¥ L CEFERESS. 7% TH o (FE 3).

3) CA 724

E®EZDOMESDIX, 2.24+0.8U/mlTh b,
cut off fE%3.8U/ml &35 &, EEERLIOEK
EEBEOBBHERIFAFR, 1.1%B LV
N.7% tfhoEE~—»— X hEfEEXRLL, —
Fi, WEEEEOBMRIZ2.1%THY (E1),
FeRAETTRARNC 2 1 $943.1%, I1#A48.0%, IIHA
57.6% % X O'IVA68.8% L Mia Lo (F 2), %
BRI I ERR M BERUARE36.3%, & 7 v HEERGHR
F273.9%, ENEE44.4%, 3 X OEHBRE28.6%
THot (FEI).

4) TPA

EHEED M+SD 1264.3+22.8U/1TH D, cut
off (E%109.1U/1 &+5 &, [EHER L UOEMEE
BEEOBEMERIZNLH, 4.6% % L 021.6%
THOl, —F, PEEREEOGMEERIS2.1%T
HHEE1), BERETHICTH24.1%, 114
40.0%, TI#A65.2% 3 X ONIVHASL.3% & it L 7=
(F&2), MBI IR BRI ES2.5%, &
¥ v EERIMRIE46.4%, BEAHERE33.3%, IO
B EE4A2.9% T H b HEI BB R IR
bRt (3F3). |

5) Fr

1E % % © M+ SD (3505 % ##% T49.9+18.3ng/
ml, 508l ET74.94+22.3ng/ml TH b, cut off
fExFhFh86.5% X 08119.5ng/ml & 5 &,
EHBEBBIVOCBRUEBEEEOBERERIZRE
h, 4.6%K L 05.3%THoN., —F, IIHEEE
EZOBMEITI.4%TH D (F 1), BKRETH
wix 1 #919.0%, T1HA32.0%, II#A48.5%3 X O°
IVHAB7.5% L A L 7= (3% 2). MBI FIc 38K
MEERRRRE25.0%, -5 v HEZERRIES0.7%, H
WIERESS. 9%, ¥ X UEFE28.6% TH b Mk
BN N & 27 v BRI S E A 2R
iz (& 3).
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E£4 EBE~-—r-—0EERLFOBHPHER

EE~ -5 BEROBWRHRYE L I-DDOEE %W  sensi- speci-
DAY < —h —DHEE T tivity  ficity

1%% 84@b | CAI2S
2fEE 28 | CA125 CAT2-4
3fEME o6 b | CA125 CAT72-4, SLX

A% 70# b | CA125, CAT72-4, SLX, CA19-9

5 fEM 5618 D CA125, CAT72-4, SLX, CA19-9, TPA 0.59 0.96 0.55
6 FEE 28® D CA125, CAT2-4, SLX, CA19-9, TPA, Fr 0.53  0.98 0.54
THEE 8@b CA125, CAT2-4, SLX, CA19-9, TPA, Fr, CEA 0.51 0.99 0.52
SHE 187 CA125, CA72-4, SLX, CA19-9, TPA, Fr, CEA, SCC 0.51 0.99 0.51

0.50 0.64 0.78
0.53 0.72 0.75
0.65 0.90 0.72
0.63 0.93 0.67

6) CEA

EE#ZD M+SD X1.9+1.5ng/ml TH b, cut
off % 4.9ng/ml &T5%5 &, EWERLIORME
BEZOBEERITAER, 3.4%F X 0%6.4%
THote, —7F, NBEEBEZEOBMERI20.6%T
HH(E1), BRETHICE THH13.7%, 11H#
16.0%, II#A24.2% % X ONIVHAST.8% & Wi L 7o
(F 2). A IR EREREES 8%, 45
v SERIARAESL. 9%, BHNEIEAL.4%, B O
FREE14.3% TH b MBE N IEAERE & o F
v HEERBE CBEY R (F3).

7 CA 19-9
E##FzDOMESD1210.9+13.1U/ml TH b,
cut off (E%37.1U/ml &3 5% &, EEERIVER
MEEEBEZEVBEHERIZIAER, 5.7% R LV
24.0%ThHbH, BMHEETRTFEARE SEY
LT, —7, MEEEEOBMERIL2.1%TH
p (F1), BRETHINCE ] #146.6%, 13
40.0%, IIHES6.1%% X OTVEAT5.0% & Wit Ui
(32 2), MBI R ERIRES0.0%, &
5 v WEERRRRFES2. 2%, HAERETT.8%, VIV
HEPERE42.9% TH b HEE BRI
HHhish ot (FE3),

8) SCC

E#EFZzDO M+SD i31.6+0.4ng/ml TH b, cut
off [H%2.4ng/ml &35 &, EHEERIORME
BEZOGEBEHRITATR, 0.0%F X 01.8%
THOl, —7, WEEREOEMERIILS.2% T
o (FE1), BERETIHNCEEI10.3%, 1TH#A
20.0%, [IEI12.1% % X OIVHA37.5% & @i L 7
(FF2). HEBAGIC ISR RalRE13. 4%, &

F v EREEL4.5%, ENEE22.2%, B8XI O
HhEE28.6%TH b EF B L OREBERCKT
% BIEMERIIE D, FRRIEOBMER K < Bk
TIHEDOZHNT IR E Y TH T,

2. BE~—-»-—02ZHBHEIRIEGVEEE
PHELCERY LU TRT (E4),

¥, 1EEOEE<—» — T CAI125 D
sensitivity #3105/165T specificity (%202/258C
B B 1o HLWENEI105/165 % 202/258=0.50T 8
BYOOPTE—BESEERLL., 2EEOEE
<= —#—TIXCA 125 £ CA 24 DHEERTH
b, 118/165x193/258=0.53& 7¢o7z, 3FEED
fEE~—» — Tk CA125¢ CAT72-4& SLX o
&RTHD, 149/165x186/258=0.65& fnofc,
JREEOBEE~—»— T3 CA 125, CA 724,
SLX & CA 19-90fH &8 TH b, 154/165 X 174/258
=0.63& 7sof, SEEOEE < —» —TIXCA
125, CA 7244, SLX, CA 199, TPADHHERT
b, 159/165X157/258=0.59& 72o7z, 6 FEHE
DfEE < —» — Tk CA 125 CA 724, SLX, CA
19-9, TPA, Fr &€ THh b, 161/165x 140/
258=0.53& 7otz THEEOEE~—»—-T®X
CA 125, CA 724, SLX, CA 199, TPA, Fr,
CEA D&% TH b, 163/165X133/258=0.51&
frote, SEEOEE ~—» -2 T, 163/
165X 132/258=0.51 & 72>7=,

L30T, ZHHEROENLGHE TS L 3
HoEE~—»— (CA125& CAT72-4% SLX) @
HEEDPRETHDZ ENEH IR,

z E
INBE O MFFAEZHC R T A EE ~ — 5 —
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DEARRTTIRASR T W50, B A TR
ELINBRTWB LK, BORMEROLD
bk, BEEORRBIESHEDE=2) v/
CHERT2HE0E 0, BEEORBBEDOD
Wi, AIBETRRR D &< DEE < — » — AR
EL, BELXRLCERE~—» —%FIHL BB
FTHhEIWD, ULhL, BEREERHBECR %
ICHERLLICMOBEE~—H - ERTH L
WOBSEAFET D LA HIRERL i
bz,

—7, BHIRROHcFI AT 5581 sen-
sitivity & specificity D& & b B WEE < —
—wBR LIt hdiabisw, L, BEx
DX 5B~ —» - BINEECS TR EFET
HBEEHLTHEEI\, Sensitivity O HEBHE
WD b LT CAISNHEET 54, MBI T
Farr v HERBICBRIBHERLEL, ZOKME,
specificity (3ME <, IRESCEEEBIZI T 5 B5
BRI BEEEZRTREALD S, —7H,
specificity 23 @\~ b @ & L TSLXVRe CA 724910
DD B BB OEE < —# — & LTI sensitivity
BAFLIBRTCE R, FocEEOEE
< — % — & &% T sensitivity & LiF 5 T k%
fT2TV200BRTH A5, B &L (B
MR FH U specificity 2ME T+ 5K E055 5.

BOBRMREROLCHOEMABRLEITISMHELL
T, RHRROFESHILL TW5H T &, cost
performance B3EMTH A Z &, MEENBHE T
EZTHTELILENEERATHS, IEE
DEMEROFERL L TR EE~—»—D
combination assay TIEARFESD TH 572?97}
N BEFOHETNEIC X b B OREY #
RTHENELTLBWY,

ZZTHENL, BEFRLSEHOEE ~—
A —, Tibb, CA 125, SLX, CA 72-4, CA 199,
TPA, Fr, CEA, SCC #F|H L T2¥%h=x»% |
FHIeb0RROEERERD B 2, sensi-
tivity X specificity DEX Z¥ =R & U CEHE L
tz).

BE~—7—Bl»s 8BEO AT T TEE
5B BN, BE~—» —BEBoOBEENS

7RRA

1505

CA125,SLX & CA 72440 3BEOHEEE T TIT
DWIRHEH0.50050.65F TEIE L 703, Fhll
L DOMERETOTH B IEE T 5100
ThHYH, SEEHOEE~—-»—2#H&585 L2H
B0 51K T L,

LichioT, SEKE LA SBEOER~—
» — Tk CA 125, SLX & CA 7240 3fEEOE
B<—»—%RIETB00NREDLHIHNRIIES
nichs, sensitivity 90.3%, specificity 72.1% 3
RATHDO*,

MREHNL, CA 125, TPA, CEA, Fr, SP,,
SP,» 6 BEOESE ~—» —%F|H L - MiE%m
BZWZITV, REOBKIHE LY RTDIXCA
125, TPA, SP;® combination assay T» 9,
sensitivity 84%, specificity 60%, Z¥i&h=0.504
THOEREL TS,

bW BEBHE T TERL TV 5 II8E
BN LCESE <~ —» — i3 CA 125, TPA,
Fr, CEA, AFP, PPAo 6REETH b, 5@ EL[F
BROTGETBEBERY KD B &, EHEET, 0974+
1GIEPE69361, BMZEES, 13961 4AEM1, 1074,
IR B IEI6FIF A 2561 TH v, sensitivity =
71/96, specificity= [(7,097—693)+ (3,139—
1,107)1/(7,097+3,139) T2 W &h3130.61 & 72 b
HERRIFRBE MO, b, BB
X @EHT D LI b BEHSEF 9 FI
FELHIET A ENTELHIHEL0.69% CLA
TRDHZENTER, Tihbb, PERECORLR
Rolcd»oFg L L CEE~—%»— D combina-
tion assay 721 CIXIIBIEBE 10U I Rk L
DEEL, BEBEIH8%BIZRED NS Z i
5, T Thhb3IIREOBER 2 37
DICBERIFR IR 2 T R B A PR L,
BEEYH O T TR ToTVw5, MRz X
S e BFNFEAFIB LR EEEORIIRR
BibhsboBbhs, —F, BEOCIPEE
B2 CTHE IhEED cost performance (31,
TEROTHFITH 505, MDD ENLSHED 6
BEOEE~—» —% X bIBET IR ES
ZCRBEYERTALHOBRBIII LI X
BBZLENTES,
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