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Comprehensive evaluation of the diagnostic value of CA15-3,CA125,CK19,
CEA, AFP and CA199 for breast cancer’s postoperative monitoring by ROC

curve and logistic regression
FAN Hai-yan et al
(Deparment of Clinical Laboratory ,Medical School , Liaocheng Vocation and Technical College )

[ Abstract JObjective: To explore the diagnostic value of a variety of serum tumor markers for breast cancer recurrence and metastasis after
operation by receiver operating characteristic curve (ROC curve) and logistic regression. Methods: Serum CA15-3,CA125,CK19,
CEA,AFP,CA199 levels were measured by electronic chemiluminescent immunoassay (ECILA ) technique in 34 cases of postoperative
recurrence and metastasis and in 76 cases without recurrence, screening multiple diagnostic parameters for breast cancer’s postoperative
monitoring through the mean comparison between the two groups and logistic stepwise regression analysis, to evaluate the diagnostic value
of them in postoperative recurrence and metastasis through ROC curves. Results: Three of serum tumor markers CA15-3,CK19 and CEA
were selected into Logistic regression equation. The corresponding areas under the curve were 0.974,0.922,0.913 respectively;the
positive detection rates were 82.4%(28/34), 73.5%(25/34) and 64.7%(22/34) respectively. Conclusion: CA15-3,CK19 and CEA
have a higher value in the diagnosis of postoperative recurrence or metastasis; therefore it can be used as an effective indicator for monitoring
recurrence after operation.

[Key words ]Breast cancer; Logistic regression ; Receiver operating characteristic (ROC )curves; Tumor marker; CA15-3;CK19;CEA;

Postoperative monitoring
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1.1 BATH

111 —%ER 200045 H 12 B ~2003 £ 6 B 15 BT
HIRBRIAARE IR TR B E 10 8, Hh S FRNELSH
B34 Bl(BR¥HA), EERER 16 Bl(AER REBA),
Bkt B 32 ~ 57 &, P AFEIS 49 %,

112 REEEEBEL  (1)34 FIE LB 0E %
F:HAIANAA ~ 1 FRE RSN 11 F1(324%),1 ~2EFER
R R 9 #1(26.5%),2 ~ 3 FERERFEBH 6 $1(17.6%),
3~ 4 FRNBERERN I FI(8.8%),4 ~ 5 FRELFEBH SH
(14.7%), Q)E EHBLER . BHE LR 1 51(2.9%), B 455
# 6 61(17.6%) , mALFe R (45 V& JHE ) 27 $i1(79.5%)

113 REWBTHER 110 BlPREH BT 6 T2
35 68 11(61.8%) , b7 K1k 6 M7 REHE 42 #1(38.2%), FF
BAARFEBT %ME 86 B1,32 BI(37.2% )32 RIGHIT - 46 Bl
(41.8% )83t AT IRAYT o

12 Fi&

(DFRARE B REEHICRIN 3 ml, 28.0/5 8 F 2
MEETF -20°CHREFRAM . (248 Bk CA15-3.CAL25 .
CK19.CEA .AFP #1 CA199 ¥l R F B 4b27 R e e s b ik
(ECLIA), {%#§:Roche Elecsys 2010, i3 : Roche,, (3)PAEE
AR HE : CA15-3>30 U/ml, CA125>35 U/ml, CK19>5 ng/ml,
CEA>S ng/mL, AFP>5.18 TU/ml, CA199>39 U/ml A BHHE .

1.3 SR FLE

Sk FA SPSS13.0 Gt R AR it AT B AL 38, K 0 25 SR
%t s TR, T B OB E] BLBCR R ST R AS RSB, BT
B LB R 2 %, P<0.05 BRESAZITEE L.
12 Fi] Binary Logistic I T2 HET Logistic BIITZ 254147 (EASR
o A=0.05, HIBIRAE o 5, =0.10) , T ik A HHE R B R

BY . [ SPSS i ROC Hi 483372, LAS ik B i A i
YR EE NIRRT E, LURH &R WRETE,
1 ROC MR iEdT

2 # R

21 KREEAHBEEFEARRE
nE1,£2,
22 MERBEAILAL LXK EMHA CAIS-3.CAL125,
CK19.CEA . AFP #= CA199 K F ik
RIG S FHEVHREIF R IE R5E® 34 6, RE R %%

76 B, FHMELER IR 3. HRER, ERFHHH CA15-3,
CA125.CK19.CEA fil CA199 AR B FEik, S AR A EBA
B ERA BEE L (P<0.05),AFP R H M FEH LHE
ZR7(P>0.05),
23 ZTU4EAF Logistic A ER

BRI 3 Giit 455, Bk AFP, LI CA15-3.CA125.CK19,
CEA F1 CA199 AHhEE , LURB KSR N E, Am
JE MR TRAE IR 432 Logistic B4 4T, RIBHER P1E,
MR CA199(P=0.288) .CA125(P=0.110),# A BT 21
RASE A CA15-3.CK19 H1 CEA, F R EH R4 R /=96.64,
P<0.05, U R Ge it X o Logistic B9 24 : LogitP=
~5.242+4.852 X,+3.221X,+3.292X,, W 4,
2.4 CA15-3.CK19.CEA o if K -F 2+ SUBR R 5K 3545 8
Hriieh ROC #2384

RIFEA R FRE CA15-3.CK19.CEA MR KA R, if
T 34 B R R R E (FLIRSHE + W) Ml e
ERMEH 76 BILE KB FEH 8 &N E f 3 R, 2
il ROC ik, ROC B LI 1., 255K W] :CA15-3.CK19,
CEA [ ROC ghZk TR 318 0.974.0922 10913, >09;

F1 REEREBRR
i51d BT WAHBIRYT RTINS RS Bt .%)
REAIT/NT 6 A 11 13 18 42(38.2)
AREHRFATET M 21 33 14 68(61.8)
Bitn.%) 32(37.2) 46(41.8) 32(21.0) 110
&2 RE&RFER
H R LRI RE R HELERE AR Bitn,%)
34H~ 1 4 6 11(32.4)
1 4F ~ 0 1 8 9(26.5)
24 ~ 0 0 6 6(17.6)
34~ 0 1 2 3(8.8)
44~ 54 0 0 5 5(14.7)
Bitw,%) 1(2.9) 6(17.6) 27(79.5) 34
%3 REXELAREXHBACAI5-3.CEANELERLE(x+s)
A5 CA15-3(U/ml) CEA(ng/ml) AFP(IU/ml) CK19(ng/ml ) CA125(U/ml) CA199(U/ml)
EEEH 13.33 + 8.33 2.16 £ 1.06 3.57+5.02 2.66 % 1.60 20.55 + 15.91 20.98 + 18.49
HEREFBA 64.79 £ 35.39" 20.41 + 24.64" 429+2.16% 21.13 £21.48 51.27 +24.12° 48.21 %3527

. AREERARERASEE KHWLK,” P<0.05,2P5>0.05, FEARFFH, KiTR ¢ {Hi%#“Equal variances not assumed”
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H5.4.8.961; UAREHIERKEREK 34 PIfENEFRH
PR, & TUBAAS B 3 TOURAS ) BH PR ARG s 1 04051y 28 (22,
25 #1131 i, ZERER:ARFRERASE KRFERAMLE,

CA15-3.CK19.CEA K& 3 WK G MR A A B 2 7
(P<0.05), CA15-3.CK19.CEA B35 2 I5-E kel i) B A3 4)
K 82.4%.73.5% .64.7%H1 91.2%., W3 6.
2.6 ik CA15-3.CK19.CEA #5045 3 B AA M| 2
FURR A 69 A5 w1 e

G5 BN 3 R AR BRI, CALS-3 HIIL I R K
Fr 5B S TR AR I B R T LA 0 5 3 T A A 5 R N
FoF 4 O A 8 T v, LR S B 5 B O 0 (L A BRG]
BT & R B, WE 7.

3 W i

FURRIEE A 211 P 08 5 B v i IR P Ao B
B2 AT LA R A B YA T I R e , SRR
AR JG To%K 4= 77 Z ( Disease free survival , DFS ) Fl S &K 4= F7 3%
(Overall survival, 08 & A T BF T, (ARG R KR
SRR FEFUE R EFE T E R, KIWILOE, FUREAR
JE BB EE LUEARERA N £ X T RUNS B A
&5 MWL IEIR TIRIT AR AL, IgiREY 2

£ 4 BIEEH Logistic BIFS AR

P EVEES PR Waldy? {8 P OR fi i
Lower Upper
X 4.852 1.154 17.681 0.000 1 127.976 13.334 1228.224
X 3292 1.137 8.381 0.004 26.910 2.896 250.041
X, 3.221 1.042 9.559 0.002 25.047 3.251 192.964
W -5.242 1.185 19.559 0.000 1 0.005
X, /R CA15-3,X, #7R CK19, X, #/R CEA
%5 CA15-3.CK19,CEA MZLIREA S MMM ER ROC M &iFH
FUBRIE R AR R Il ROC #hZR iR PRAEiR PE it
TR FBR
CA15-3 30 U/ml 0.974 0.013 0.000 1 0.949 1.000
CK19 5 ng/ml 0.922 0.031 0.000 1 0.861 0.983
CEA 5 ng/ml 0.913 0.034 0.000 1 0.846 0.980
Predicted probability 0.966 0.022 0.000 1 0.923 1.009
1F : Predicted probability: ##§ CA15-3.CK19 & CEA BE&HEMIA G 8 R &4 1%
#6 HHEME CA15-3.CK19.CEA BIFAMER 3 B PAMER LB (n,%)
415 Bi% CA15-3 CK19 CEA = TRHRAS
UNEE Vi 34 28(82.4) 25(73.5) 22(64.7) 31(91.2)
UNED -V 76 5(6.6)" 8(10.5) 4(53)" 9(11.8)"
AR LR A GG R R AR, P<0. 05 ;
%7 Mi& CA15-3.CEA.CK19 #1 CA125 BATH K B A #IiS b ¢ 15 4 EL 85 (%)
TH RIYE FESEE PR T (0 AP T (L LRI AR
CA15-3 82.4 934 84.8 922 90.0
CK19 73.5 89.5 75.8 88.3 76.4
CEA 64.7 94.7 84.6 85.7 85.5
CA15-3+ CK19+CEA 91.2 88.2 71.5 95.7 89.0
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