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The Ability of Preoperative Serum CA-125 Level to Predict the Outcome
of Primary Cytoreductive Surgery of Epithelial Ovarian Carcinoma

Han Moie Park, M.D., Yoon Soo Kim, M.D., Eun Kyoung Shin, M.D., Mi Kyoung Kim, M.D.,
Kyung Ah Jung, M.D., Mi Hye Park, M.D., Sun Hee Chun, M.D., Jung Ja Ahn, M.D.,
Chong 11 Kim, M.D., Seung Cheol Kim, M.D.

Department of Obstetrics and Gynecology, College of Medicine, Ewha Womans’ University, Seoul, Korea

Objective : To evaluate the ability of preoperative serum CA-125 level to predict the outcome of primary cytoreductive
surgery in patients with epithelial ovarian carcinoma.

Methods : We performed a retrospective chart review of 85 consecutive patients with epithelial ovarian carcinoma.
All patients had preoperative serum CA-125 levels measured. We used a receiver operating characteristics curve (ROC)
to determine the CA-125 level with the maximal power in predicting the outcome of primary cytoreductive surgery.

Results : The median CA-125 level was 890.9 U/mL for all patients. Preoperative CA-125 level had significant
correlations with histology, tumor grade, stage, and the presence of ascites (p<0.05). Also, preoperative CA-125 level
showed significant difference between patients with suboptimal cytoreduction and those with optimal cytoreduction (2584.9
U/mL vs. 524.8 U/mL, p<0.05). Using the ROC, we found that preoperative CA-125 level of 1050 U/mL had the most
powerful ability in predicting the outcome of primary cytoreductive surgery, but a poor negative predictive value
(sensitivity 66.7%, specificity 64.0%, PPV 81.6%, NPV 44.4%). Optimal cytoreductive surgery was achieved in 81.6%
(40/49) among patients with CA-125 <1050 U/mL, but 55.6% (20/36) among those with CA-125=1050 U/mL (p<0.05).

Conclusion : We think that preoperative CA-125 level may be used for selection of candidates for neoadjuvant
chemotherapy before primary cytoreductive surgery. But preoperative CA-125 level was a weak negative predictor of
primary optimal cytoreductive surgery. Thus, preoperative CA-125 level could not be a primary predictor of the outcome
of primary cytoreductive surgery and should be considered in the context of other preoperative features.

Key Words : Epithelial ovarian carcinoma, CA-125, Primary cytoreductive surgery, Neoadjuvant chemotherapy
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Table 1. Patient characteristics and preoperative serum
CA-125 levels

Patients N Median CA-125
Characteristics (U/mL)
Age (years)
<50 19 462.6
50-59 21 1083.9
60-69 30 890.9 0.744
>70 15 675.8
Histology
Serous 61 1249.3 <0.05
Non-serous 24 161.2
Stage
I-11 40 265.7 <0.05
-1V 45 1662.6
Grade
I-11 31 2704 <0.05
il 54 1015.2
Ascites
No 17 176.7 <0.05
Yes 68 1166.6
Cytoreduction
Suboptimal 25 2584.9 <0.05
Optimal 60 524.8
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Table 2. Ability of preoperative serum CA-125 to predict the outcome of primary cytoreduction

CA-125 (U/mL) Sensitivity (%) Specificity (%) PPV (%) NPV (%)
<35 7.3 100.0 100.0 212
60 (10 percentile) 13.2 100.0 100.0 224
180 (20 percentile) 25.0 100.0 100.0 25.0
270 (30 percentile) 36.8 94.1 96.2 27.1
390 (40 percentile) 47.1 88.2 94.1 29.4
890 (50 percentile) 57.4 82.4 92.9 32.6
1020 (60 percentile) 67.6 70.6 90.2 353
1600 (70 percentile) 78.0 52.9 86.9 37.5
2900 (80 percentile) 86.8 412 85.5 438
3600 (90 percentile) 96.6 23.5 83.3 57.1
PPV=positive predictive value; NPV=negative predictive value.
859 9] Aol A A3 =& A A CA-125 3 1.0 Ty
= W& Q< (percentile rank)Z TE5le] A CA-125 Y-
sEo| B} ek $YEasE Al W@ R
%E’g‘ g 0]’5]_ E}(Table ) % ;ﬂ f:;—_-_:] —é CA-IZS%: CA-125: 1050 U/ml =>h -
57} 2] e} 2% a5 Al g ag °
£ SAHE WY, SolRE 348 WolAE Ae \
N AY
B odfon, 34 dEEE 57.1% ¥ EE & \
oRA g AL BRY 5 AT . -
ROCHS ol 83te] H8e FY2asso] AP 3| _svecriy
0.0 \ Sensitivity
2.425 4,205 5.483 6.263 7190 8785
1.00
Log CA-125
Fig. 2. A plot of sensitivity and specificity vs CA-125
754 levels.
CA-125 : 1050 UfmL
Sensitivity | 66.7% _ _ _
Eg Spacificity : 64.0% AT 28R B3 SRS PR A e A d
‘é’- -50 A CA-125 &% cutoff point= 1050 U/mLo] St
< (Fig. 1, 2). ©] cutoff pointE ©]-&-3}1H, 1050 U/mL w7+
5
T s Q74 81.6% (40/49)91 M HHG FAFAgEo] A
= 1om, 1050 UmL ©]/d21 - 55.6% (20/36)°1
A A3 FEEATEo] AlAEHATE CA-125 1050
0.00 i} . FopZAI20] E
g e = - o U/mLE cutoff pointZ 3}H}E W] TY=4 1 &
AatA A 608 AL F 408 S HetA F
1-Specificity (%) ;.:o]-?iﬁl‘l] 66.7%), IR 23 25H F 16HS A
::hig. 1|.f Reigivir toperatitng char?.oteristtic (curve't. gtrwc)Jwing 3] ?33}9\;\;} 64.0%) (Table 3). wad Ase
e relationship between true—positive rate (sensitivity) an o w7 v Eo|% v kAo
false-positive rate (1-specificity) for optimal cytoreduction 65.9%, o“ == 66.7%, l 6106 del 5
using each serum CA-125 level as a cutoff point. The 81.6%, SIS E 444% LS & 4 AATHRR=5.76;
numbers shown on the figure are CA-125 levels (U/mL). [95% CI. (2.4-7.9)], p<0.05 by Logistic Regression
test).
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Table 3. Predictive value of preoperative serum CA-125 1050 U/mL for predicting the outcome of primary cytoreductive

surgery
Optimal cytoreduction (%) Suboptimal cytoreduction (%) Total
Preop CA-125<1050 U/mLx* 40 (81.6) 9 (18.4) 49
Preop CA-125>1050 U/mLx* 20 (55.6) 16 (44.4) 36
Total 60 (70.6) 25 (29.4) 85

#* p<0.05 by Logistic Regression test.
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Table 4. Comparison of published reports using preoperative serum CA-125 level to predict the outcome of primary

cytoreductive surgery in ovarian cancer

Study N Stage Optimal Cytoreduction (%) SEN (%) SPE (%) PPV (%) NPV (%)
Chi et al (2000) 100 11 45 78 73 78 73
Germer et al (2001) 40 I 60 62 83

Memarzadeh et al (2003) 99 IIC-IV 70 58 54 78 31
Cooper et al (2003) 142 -1V 66 59 75 82 48
Our study 85 I-IV 70.6 66.7 64.0 81.6 444

Optimal cytoreduction was defined as being attained when the diameter of the largest residual tumor nodule remaining at the end of the procedure

measured less than or equal to 1 cm,
SEN: Sensitivity, SPE: Specificity,
PPV: Positive Predictive Value, NPV: Negative Predictive Value.

- 163 -



Eol [e) i’fﬂ
il —“%%‘ ey ket

A% $FA5E ATIRE P Aoz
AR sl 48 599 434 agn
F AR AR 54, Ho] ol $el

of FLfgt Ho] o Fo] Fag MEE 2L
o+ Chi %9] 01-?01]/\15 stage 119] WAt i?}x}”}
= It F-Eo] stage IIIC (93%)°]L

o, EH"J%X}’] 20%7]' FrgAEge 2 E3t ”H
[e]

o

P

-

= TUIUE A Fo] v Aol v
Wé‘& TYEaTEo| AlYE B HIE(45%)
< 2 479 wety 443 $9=5

| Al3)E Eate] v1&-0] 50-70%) ATFEoiA
= 8% CA-125 %9 HAS cutoff point7} 500
UmL o]o] @ 7hsAlo] Eom™ 999 9] stage IIIC,
VY dAahs giaoz 73%9 st A H-5 £
2grgo] A3E Memarzadeh 59 AFAAM =

FE a9 éﬂr~ o &3h= 479 g3 CA-125

e pr
¥

)Y

(o]

e dA7A ] A7 AT
1 83 CA-125 FEE F9
o] 1o o]. /~ o] tq
LTl @J}*‘ o2 6}—tﬂ v%f;}
o e AgAe] wet gekg 4
Ho|il glom 7o o]ste] e 34 dEFER
2 CA-125 @502 FYZ2oyEo] 29 E
Z3E AL RAAE Zog A w3k 24
SaTE 23 oS A, 3 CA-125 §%9 cutoff
point= $Ake] & 543} ﬂﬂ'ﬂ"}ﬂ e sd:
o wel gebd 4 glong ofyd MaE 1 A
T AA7E B8t AZE.

e FAG N FIFLTE] AHE HYs

A% & 4 gl A e ok s 4y
o)
PR

mlm
ol ofN

JIN' N )y mot

r4 r>4
rz b 10£m{>_°.h

O
2

X o o QX

gl A V1Eo2 o187 AdiE 2
93 S0 olFolAE WS AZE)T $A
Sl o] ARAHA e MG S HB
FFOE FASE o] BrHolga Yen =
& AL LA E WEA BA 9175} 913}
Pl 5% SUE, $49 JHE B9 ¥ 2

5ol WEA] 1 Hofo} & Aolk. Axje AYH o
ool Asaekatstay diaatel 4471 4
54 go} APt an e AP A3 84
o] Mo W o g ¥4 CA-12559 ZUEAE0|
]4_ ;8_%03 7‘:'4/\}3739 1;1 J%Z‘l _1_;1"71_7;]/\91141 1:0] O]
853 itk ZA7ke] Aee A7) wet kg
NE gE dZ5g Holu glov, 2zt X ww
e Pz BEoR AYFUsstay s
oke AL nigd a7 23 Aoz A7tHEn,
T A A CA-125 TR G A 45
2550 23} fol3 B Aok wE Ut
O A FYHLFEe AT A7) A7
AHg 4 CA-125 w59 FAE Lohfaat 3 &

AR 7)Y ¥ giek 13
2 AL 7hs st 7k
o e Fe vle %
Ato 9] AE &7t H& A 1

olgta & ¢ Stk ket
of Ans @]]zﬂ T UE 3
pointE ZAAst7] 9k tht

o Azhe. =9

m
oX
o
N
N
_>|~I_‘
N
o NP e ey
Ty L ooR Y o T

oo oY X oo ox

>

2.:
rr 1"r( o)
Bt
2o
& et
E 24
o
o[vN >
e
ﬁi’ B
4y o -
i}

ek
0>41

A-125 FE9] cutoff
A A4l 9ad
A 63 fﬂ-o]—ﬂ_fﬂ- _QLHJ

fd
F}.L

NrE T
B
HSZ
&
E

A9 A7t e Roz *3451”1, 2 ?4 @4
T olH@ &5 A7l Bens shEgsa At
EDEH

L FEFYLTEAY AAEIA (2000).

2. Griffiths C, Surgical resection of tumor bulk in the
primary treatment of ovarian carcinoma. Natl Cancer Inst
Monogor 1075; 42: 101-4.

3. Hacker NF, Berek JS, Lagasse LD, Nieberg RK, Elashoff
RM. Primary cytoreductive surgery of epithelial ovarian
cancer Obstet Gynecol 1983; 61: 413-20.

4. Hoskins WJ, Bundy BN, Thigpen JT, Omura GA. The
volume stage III epithelial ovarian cancer: a Gynecologic
Oncology Study. Gynecol Oncol 1992; 47: 159-66.

- 164 -



- MulY daelolM £ H BH CA-125 550 °

. Hoskins WJ, Mcguire WP, Brady MF. The effect of

diameter of largest residual disease on survival after
primary cytoreductive surgery in patients with suboptimal
residual epithelial carcinoma. Am J Obstet Gynecol 1994;
170: 974-9.

. Hoskins W1J. Epithelial ovarian carcinoma. Principles of

primary surgery. Gynecol Oncol 1994; 55: s91-6

. Berek JS. Complete debulking of advanced ovarian

cancer. Cancer J Sci Am 1996; 2: 134-5.

. Farias-Eisner R, Kim YB, Berek JS. Surgical management

of ovarian cancer. Semin Surg Oncol 1994; 10:268-75

. Vergote I, DeWever I, Tjalma W, Gramberen M, Decloedt

J, Dam P. Neoadjuvant chemotherapy or primary
debulking surgery in advanced ovarian carcinoma; a
retrospective analysis of 285 patients. Gynecol Oncol
1998; 71: 431-6.

. Eisenkop SM, Friedman RL, Wang HIJ. Complete

cytoreductive surgery is feasible and maximizes survival
in patients with advanced epithelial ovarian cancer; a
prospective study. Gynecol Oncol 1998; 69: 103-8.

. Vergote 1B, De Wever I, Decloedt J, Tjalma W, Van

Gramberen M, van Dam P. Neoadjuvant chemotherapy
versus primary debulking surgery in advanced ovarian
cancer. Semin Oncol 2000; 27: 316.

. Onnis A, Marchetti M, P. Padovan and L. Castellan,

Neoadjuvant chemotherapy in advanced ovarian cancer.
Eur J Gynaecol Oncol 1996; 17: 3936.

. Recchia F, De Filippis S, Rosselli M, Saggio G, Carta G,

Rea S. Primary chemotherapy in stage IV ovarian cancer.
A prospective phase II study. Eur J Gynaecol Oncol 2001;
22: 287-91.

. Kayikcioglu F, Kose MF, Boran N, Caliskan E, Tulunay

G. Neoadjuvant chemotherapy or primary surgery in
advanced epithelial ovarian carcinoma. Int J Gynecol
Cancer 2001; 11: 466-70.

. Bast RC, Klug TL, John ES, et al. A radioimmunoassay

using a monoclonal antibody to monitor the course of
epithelial ovarian cancer. N Eng J Med 1983; 309: 883.

. Jacob I, Basr RC Jr. The CA-125 tumor associated

antogen; A review of the literatures. Hum Reprod 1989;
4: 1.

. Fioretti P, Gadducci A, Ferdeghini M, et al. The

concomitant determination of different serum tumor
markers in epithelial ovarian cancer. Int J Gynecol Cancer
1991; 1: 279.

. Nagele F, Petru E, Medl M, Kainz C, Graf AH, Sevelda

P. Preoperative CA-125: An independent prognostic
factors in patients with stage I epithelial ovarian cancer.
Obstet Gynecol 1995; 86: 259-64.

. Barbieri RL, Niloff JM, Bast RC. Elevated serum

concentrations of CA 125 in patients with advanced

r

5t of

20.

22.

23.

24.

25.

26.

27.

28.

30.

31

32.

- 165 -

endometriosis. Fertil Steril 1986; 45: 6304.

Fedele L, Vercellini P, Arcaini L, Grazia M, Candiani
GB. CA 125 in serum, peritoneal fluid, active lesions, and
endometrium of patients with endometriosis. Am J Obstet
Gynecol 1988; 58; 166-70.

. Guidice LC, Jacobs A, Pineda J, Bell CE, Lippmann L.

Serum levels of CA 125 in patients with endometriosis: A
preliminary report. Fertil Steril 1986; 45: 876-8.
Kauppila A, Telimass S, Ronberg L, Vuori J. Placebo-
controlled study on serum concentrations of CA 125
before and after treatment of endometriosis with Danazol
or high-dose medroxy-progesterone acetate alone or after
surgery. Fertil Steril1988; 49: 37-41.

Patton PE, Field CS, Harms RW, Coulam CB. CA 125
level of endometriosis. Fertil Steril 1986; 45: 770-3.
0’Connell JG, Murphy KJ, Prefontaine M. Predictive
value of CA 125 for ovarian carcinoma in patients
presenting with pelvic masses. Obstet Gynecol 1987; 70:
930-2.

Vasilev SA, Schlaerh JB, Campeau J, Morrow CP. Serum
CA 125 level in preoperative evaluation of pelvic masses.
Obstet Gynecol 1988; 71: 751-6.

Di-Xia C, Schwartz PE, Xinguo L, Zhan Y. Evaluation of
CA 125 levels in differentiating malignant from benign
tumors in patients with pelvic masses. Obstet Gynecol
1988; 72: 23-7.

Patsner B, Mann WJ, Cohen H, Loesch M. Predictive
value of preoperative serum CA 125 levels in clinically
localized and advanced endometrial carcinoma. Am J
Obstet Gynecol 1988; 158: 399-402.

Malkasian GD, Knapp RC Jr, Lavin PT, Zurawski VR,
Podratz JC Jr, Stanhope CR, et al. Preoperative evaluation
of serum CA 125 levels in premenopausal and
postmenopausal patients with pelvic masses: Discrimi-
nation of benign from malignant disease. Am J Obstet
Gynecol 1988; 159: 341-6.

. Soper JT, Hinter VJ, Daly L, Tanner M, Creasman WT,

Bast RC. Preoperative serum tumor-associated antigen
levels in women with pelvic masses. Obstet Gynecol
1990; 75: 249-54.

Welander CE. What do CA 125 and other antigens tell us
about ovarian cancer biology? Acta Obstet Gynecol Scand
1992; 71: 85-93.

Chi DS, Venkatraman ES, Masson V, Hoskins WJ. The
ability of preoperative serum CA-125 to predict optimal
primary tumor cytoreduction in stage III epithelial ovarian
carcinoma. Gynecol Oncol 2000; 77: 227-31.

Cooper BC, Sood AK, Davis CS, Ritchie JM, Sorosky JI,
Anderson B, Buller RE. Preoperative CA 125 levels: an
independent prognostic factor for epithelial ovarian cancer
Obstet Gynecol 2002; 100: 59-64.



ol

t2| Q|

T

33. Gemer O, segal S, Kopmar A. Preoperative CA-125 level platinum era: a meta-analysis. J Clin Oncol 2002; 20:
as a predictor of non-optimal cytoreduction of advanced 1248-59.
epithelial ovarian cancer. Acta Obstet Gynecol Scand 38. Heintz APM, Hacker NF, Berek JS, Rose TP, Munoz AK,
2001; 80: 583-5. Lagasse LD. Cytoreductive surgery in ovarian carcinoma.

34. Memarzadeh S, Lee SB, Berek JS, Farias-Eisner R. CA- Feasibility and morbidity. Obstet Gynecol 1986; 67: 783-8.
125 levels are a weak predictor of optimal cytoreductive 39. Nelson BE, Rosenfield AT, Schwartz PE. Preoperative
surgery in patients with advanced epithelial ovarian abdominopelvic computed tomographic prediction of
cancer. Int J Gynecol Cancer 2003; 13:120-4. optimal cytoreduction in epithelial ovarian carcinoma. J

35. Curtin JP, Malik R, Venkatraman ES, Barakat RR, Clin Oncol 1993; 11: 166-72.

Hoskins WJ. Stage IV ovarian cancer. Impact of surgical 40. Lee SH, Kim JH, Koh CW, Na JH, Kim YM, Kim YT.
debulking. Gynecol Oncol 1997; 64: 9-12. Prediction of size of residual disease after initial surgery

36. Bristow RE, Montz FJ, Lagasse LD, Leuchter RL, Karlan by postoperative decline of serum CA-125 levels in
BY. Survival impact of surgical cytoreduction in stage IV patients with advanced epithelial ovarian cancer. Korean J
epithelial ovarian cancer. Gynecol Oncol 1999; 72: 278-8. Obstet Gynecol 1997; 40: 2506-13.

37. Bristow RE, Tomacruz RS, Armstrong DK, Trimble EL, 41. Berek JS, Griffiths CT, Leventhal JM, Laparoscopy for
Montz FJ. Survival effect of maximal cytoreductive second look evaluation on ovarian cancer. Obstet Gynecol
surgery for advanced ovarian carcinoma during the 1981; 58: 192-8.

SEEX
=55 43 daddd £ A 89 Canyt 93 3950540 338 429 S YEA ol
2ol Azie) Wgs) ZO[EE Mol B4 CA2S BE9 cuoff poim® LoLE IR ST
AT W 1 1997 195E 2002 §971A ﬂrﬂ%%ﬂé%oﬂ U3jo] ug dagro Adun A3t 3

S5aag AR0s 199 BAE PR FUHG AE AT, TE A S 19 93 CA-D2s

FES 243900 ROCES 0§30l TPELTES] 3B 3T 5 Ut AA9 CA1259] FES 27

a9k
B BE A A CA-125FEY TYIS 8909 UmLolglor, & A 8H CA-1255 24, A=

TIE, 71, 5 o3 FAHLE o3t #do] SIAT(p<0.05). B3t 5= H DA CA-1255EY T

TEELTEo| AHsHA AW E Sxpet 18R] gk 2 X}ﬂoﬂ v/] S Afol & E%‘;ﬂ{25848 U/mL vs. 524.8 U/

mL, p<0.05). ROCHE o] &3t =& A 84 CA-125 F=7} 1050 UmLolN ¥4 4 A3E 7P &

o &8 4= = cutoff pointFS & 4 UAHHUZAE 66. % Eol% 64.0%, ¥AHdES= 81.6%, SAAZE 44.4%).
HE 2 ATl 7= A fﬂ?@ CA-125%5 5= %“%i—?%/l A3} 011201] wol 9 Ao A7uy, 54

AZEI} Yot 5 A BA CA-ISERDS o8 g3t dag B2 2 A S ke

e BV Qe A2 ATED. Bebd das BAAE 45 A del JARHE FRHoE Tes

Bgastsaol Agsolor & Reojck

SAE B9 dash FF cA-125, AYSstay, A SYFLTE

- 166 -



