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Significance of postoperative CA-125 decline after 
cytoreductive surgery in stage IIIC/IV ovarian cancer
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Objective: The purpose of this study was to evaluate whether the decline in serum CA-125 levels following primary 
cytoreductive surgery prior to starting adjuvant chemotherapy has a prognostic value in patients with stage IIIC/IV 
ovarian carcinoma.
Methods: A retrospective review was conducted of all patients with stage IIIC/IV ovarian carcinoma who underwent 
primary cytoreductive surgery followed by platinum-based chemotherapy from 1994 to 2007. Demographic, 
pathologic, treatment, and survival data were collected. Patients were included if serum CA-125 levels were drawn 
preoperatively and within one week prior to their first chemotherapy cycle, and whose postoperative CA-125 level 
declined. Percentage decline was calculated, and was compared with standard statistical tests in groups by 25% 
declination intervals.
Results: Of the 112 stage IIIC/IV patients, 81 (72.3%) met the above inclusion criteria. The median time from surgery 
to postoperative CA-125 sampling was 16 days (range: 7-42). A ≥75% decline was associated with a median 
progression-free survival (PFS) of 25 months (95% CI=0-63). This was significantly longer when compared with each 
of the other 25% interval groups. After multivariate analysis, independent prognostic factors included a ≥75% 
decline in CA-125 levels after surgery and the presence of residual tumor. Age, grade, histology, and preoperative 
CA-125 levels were not statistically significant factors. 
Conclusion: A ≥75% decline in serum CA-125 serum levels from primary cytoreductive surgery to the start of 
adjuvant chemotherapy has independent prognostic value for PFS in patients with stage IIIC/IV ovarian carcinoma. 
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INTRODUCTION

  Primary treatment for women with advanced epithelial 
ovarian cancer consists of cytoreductive surgery and posto-
perative platinum and taxane-based combination chemo-
therapy.1 Despite the primary treatment, the disease will 
ultimately recur in the majority of cases and the expected 
5-year survival rate will not exceed 30-50%.1,2 It would be 
valuable in optimizing therapeutic management to identify 
early indicators of the response to chemotherapy. Serum 
CA-125 assay plays a major role in the management of 
patients with ovarian cancer because serial antigen measu-

rements reflect the disease course during and after chemo-
therapy.3 Several authors have explored the clinical signi-
ficance of serum CA-125 changes during the early posto-
perative period, but there is still no agreement regarding the 
prognostic value of post-operative CA-125.4-6 The clinical 
significance of serum CA-125 decline immediately after 
primary cytoreductive surgery is uncertain. Furthermore, the 
relationship between postoperative declines of serum CA-125 
and survival has not been clearly defined yet. 
  The purpose of this study was to evaluate whether the 
decline in serum CA-125 levels immediately following 
primary cytoreductive surgery prior to starting adjuvant 
chemotherapy has a prognostic value in patients with stage 
IIIC/IV ovarian carcinoma.

MATERIALS AND METHODS

  A retrospective review was conducted of all patients with 
stage IIIC/IV ovarian carcinoma who underwent primary 
cytoreductive surgery followed by intravenous platinum- 
based chemotherapy at our institution from 1994 to 2007. 
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Table 1. Patient characteristics

Variable n=81

Median age, years (range)       52 (29-74)
Histologic type, n (%)
   Serous       60 (74.1)
   Non-serous       21 (25.9)
Tumor grade, n (%)
   1        8 (9.9)
   2      13 (16.0)
   3      60 (74.1)
Median preoperative CA-125, 
 U/mL (range) 1,150 (25.9-21677.0)
Residual disease, n (%)
   ≤ 1 cm      27 (33.3)
   > 1 cm      54 (66.7)
Median postoperative CA-125      75 (3.9-99.3)
 decline, % (range)
Median follow-up time, month (range)   27.0 (1.3-143.7)

Table 2. Relationship between serum CA-125 decline and median 
disease free survival (DFS)

Decline of CA-125 Number Median DFS (month)

＜25% 8 20.4 
25-50% 12 18.8 
50-75% 22 13.1
≥75% 39 25.6

Fig. 1. Progression-free survival by postoperative decline of serum 
CA-125.

Patients were included if two CA-125 levels were available in 
the preoperative and immediate postoperative period within 
one week prior to starting their first chemotherapy cycle. 
Patients whose postoperative CA-125 level was elevated were 
excluded.
  Demographic, pathologic, treatment, and survival data were 
collected. The maximum residual tumor size was related to 
the largest diameter of the largest residual tumor lesion. It 
was determined by the surgeon during the operation. 
Percentage decline of CA-125 was calculated on the bases of 
the formula "[1-(post-operative CA-125/pre-operative CA- 
125)]×100" as suggested by Brand and Lidor.7 Patients were 
compared with standard statistical tests in groups by 25% 
declination intervals.
  The primary study end point was to determine if percentage 
decline of serum CA-125 is a predictor of progression-free 
survival (PFS). PFS was defined as the time elapsed from the 
date of the surgery to the date of clinically proven recurrence. 
Overall survival (OS) was calculated from the date of the 
surgery to the date of cancer-related death. Since the post- 
operative CA-125 distribution was not Gaussian, non- 
parametric statistics were applied. The Chi-square test was 
used for comparison of observed frequencies. Univariate 
survival analyses were performed using the Kaplan-Meier 
method and log-rank test. Cox's proportional hazard model 
was used for multivariate survival analyses. For all statistical 
tests, the level of significance was p≤0.05. Statistical 
software used was SPSS 11.0 (SPSS Inc., Chicago, IL). 

RESULTS

  The patient characteristics are described in Table 1. We 
identified 81 of 112 patients who met the inclusion criteria. In 
the study group, the median age was 52 years (range: 29-74). 

Patients were predominantly stage IIIC (n=69, 85.2%) with a 
minority being stage IV (n=12, 14.8%). The majority of 
patients had serous histology (n=60, 74.1%). All patients 
received platinum-based primary intravenous treatment. The 
number of patients with ≤1 cm residual disease was 54 
(66.7%). The median preoperative CA-125 level was 1150.0 
U/ml (range: 25.9-21677.0). The median time from primary 
cytoreductive surgery to postoperative serum CA-125 
sampling was 16 days (range: 7-42). The median follow-up 
time of the survivors was 27.0 months (range: 1.3-143.7), and 
the median postoperative decline in serum CA-125 levels 
after cytoreduction was 75% (range: 3.9-99.3%). The median 
DFSs of each group are shown in Table 2. A ≥75% decline was 
associated with a median progression-free survival of 25.6 
months (95% CI=0-63). This was significantly longer when 
compared with lesser decline (<75%, p=0.0257, Fig. 1). 
There were no differences in the overall survival (Data not 
shown).
  In the multivariate Cox regression model, ≥75% decline of 
CA-125 levels was an independent predictor of PFS (HR: 2.23; 
95%CI, 1.17-4.27, p=0.015) as in shown Table 3. Other 
significant factor studied was presence of ≤1 cm residual 
disease. The age, grade, histology, stage and preoperative 
CA-125 levels were not statistically significant and thus 
excluded from the model.
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Table 3. Multivariate Cox regression for progression-free survival

Variable Hazard ratio 95% CI p value

≥75% serum CA-125 decline 2.23 1.17-4.27 0.015
≤ 1 cm residual disease 3.27 1.48-7.24 0.003

DISCUSSION

  In our study, ≥75% postoperative decline of CA-125 was as-
sociated with pogression-free survival in patients with ad-
vanced stage ovarian carcinoma. This finding may be useful to 
predicting the disease course in early period of the treatment. 
It is well known that survival outcome of patients affected by 
advanced ovarian cancer primarily depends on the volume of 
residual disease after primary surgery,8 and residual tumor ≤
1 cm in maximal diameter has been defined as an optimal cy-
toreductive procedure by the Gynecologic Oncology Group 
(GOG). In this study, there was no correlation between the 
postoperative decline in serum CA-125 and residual disease. 
Each was an independent factor of progression free survival. 
Postoperative CA-125 decline was not associated with overall 
survival. The reason for this may be that it has a relatively 
weak impact on survival or that the following chemotherapies 
have changed the disease course. It is obvious that the mini-
mal residual disease before chemotherapy is a potent in-
dicator of good prognosis, and the implication concerning the 
current analysis is that the decreased tumor burden caused by 
cytoreductive surgery (optimal or not) may have clinical im-
portance, at least in terms of progression-free survival. 
However, the chemically estimated "decreased tumor burden" 
may not necessarily be optimal debulking. Brand and Lidor7 
found that by using the ratio of CA-125 levels before and after 
cytoreductive surgery, one can predict the likelihood that the 
patient was left with less than 2.0 cm residual disease. 
Conversely, Yedema et al.9 observed that CA-125 levels in the 
early postoperative period (median time of 5 days) do not al-
ways reflect the outcome of cytoreduction. Preoperative 
CA-125 levels reflect the initial load of CA-125-secreting 
cells.10 The surgical procedure is able to exert contrasting ef-
fects on CA-125 levels. In fact, tumor debulking and drainage 
of ascites causes a fall in CA-125 levels, whereas peritoneal 
damage and surgical manipulation of the tumor causes an in-
crease in antigen concentrations.9,11,12 The latter phenomena 
may disrupt the effect of surgery on changing CA-125 levels. 
Because the natural half life of CA-125 appears to be approx-
imately 4.8 days,13 the CA-125 level during the immediate 
postoperative period seems to be influenced by other variable 
factors besides the reduced volume of tumor tissue.14 
Therefore, it was our opinion that it would be better to meas-
ure the CA-125 level immediate prior to the first adjuvant che-
motherapy, rather than in the early immediate postoperative 
period. In the current study, the median time from primary cy-
toreductive surgery to postoperative serum CA-125 sampling 

was 16 days (range: 7-42). By allowing the interval between 
the debulking surgery and CA-125 sampling time, the decline 
of CA-125 level would more accurately reflect the decreased 
tumor burden by the cytoreduction.
  Decades have passed since the CA-125 monoclonal antibody 
was first isolated by Bast et al.15 It is now widely accepted that 
the tumor maker CA-125 is a predictive and prognostic factor 
in CA-125 positive ovarian cancers.16,17 Although more than 
2000 articles have been published concerning laboratory and 
clinical studies of CA125,18 it is difficult to find studies which 
have analyzed the relationship between survival and the rate 
of postoperative decline of CA-125. 
  In conclusion, ≥75% decline of CA-125 may reflect the de-
crease of tumor burden enough to affect the progression- free 
survival. If confirmed in prospective studies, these findings 
suggest that the initial drop in CA-125 after primary surgery 
may allow a subset of patients with better outcomes to be 
identified prior to starting chemotherapy. This may have a 
clinical relevance in the management of patients with ad-
vanced ovarian cancer, and may be useful for patient counsel-
ing and risk stratification during subsequent clinical trials.

REFERENCES

1. Ozols RF, Bundy BN, Greer BE, Fowler JM, Clarke-Pearson D, 
Burger RA, et al. Phase III trial of carboplatin and paclitaxel 
compared with cisplatin and paclitaxel in patients with opti-
mally resected stage III ovarian cancer: A Gynecologic Oncology 
Group study. J Clin Oncol 2003; 21: 3194-200.

2. International Collaborative Ovarian Neoplasm Group. Paclitax-
el plus carboplatin versus standard chemotherapy with either 
single-agent carboplatin or cyclophosphamide, doxorubicin, and 
cisplatin in women with ovarian cancer: the ICON3 randomised 
trial. Lancet 2002; 360: 505-15.

3. Bast RC Jr, Klug TL, St John E, Jenison E, Niloff JM, Lazarus H, 
et al. A radioimmunoassay using a monoclonal antibody to 
monitor the course of epithelial ovarian cancer. N Engl J Med 
1983; 309: 883-7.

4. Makar AP, Kristensen GB, Kaern J, Bormer OP, Abeler VM, 
Trope CG. Prognostic value of pre- and postoperative serum CA 
125 levels in ovarian cancer: New aspects and multivariate 
analysis. Obstet Gynecol 1992; 79: 1002-10.

5. Gard GB, Houghton CR. An assessment of the value of serum 
CA 125 measurements in the management of epithelial ovarian 
carcinoma. Gynecol Oncol 1994; 53: 283-9.

6. Munstedt K, Krisch M, Sachsse S, Vahrson H. Serum CA 125 
levels and survival in advanced ovarian cancer. Arch Gynecol 
Obstet 1997; 259: 117-23.

7. Brand E, Lidor Y. The decline of CA 125 level after surgery re-
flects the size of residual ovarian cancer. Obstet Gynecol 1993; 
81: 29-32.

8. Griffiths CT. Surgical resection of tumor bulk in the primary 
treatment of ovarian carcinoma. Natl Cancer Inst Monogr 1975; 
42: 101-4.

9. Yedema CA, Kenemans P, Thomas CM, Massuger LF, Wobbes T, 
Verstraeten R, et al. CA 125 serum levels in the early post-op-
erative period do not reflect tumour reduction obtained by cy-
toreductive surgery. Eur J Cancer 1993; 29A: 966-71.

10. Buller RE, Berman ML, Bloss JD, Manetta A, DiSaia PJ. CA 125 
regression: A model for epithelial ovarian cancer response. Am 



J Gynecol Oncol Vol. 19, No. 3:169-172, 2008 Seung-Chul Yoo, et al.

172

J Obstet Gynecol 1991; 165: 360-7.
11. Talbot RW, Jacobsen DJ, Nagorney DM, Malkasian GD, Ritts 

RE Jr. Temporary elevation of CA 125 after abdominal surgical 
treatment for benign disease and cancer. Surg Gynecol Obstet 
1989; 168: 407-12.

12. van der Zee AG, Duk JM, Aalders JG, Boontje AH, ten Hoor 
KA, de Bruijn HW. The effect of abdominal surgery on the se-
rum concentration of the tumour-associated antigen CA 125. 
Br J Obstet Gynaecol 1990; 97: 934-8.

13. Canney PA, Moore M, Wilkinson PM, James RD. Ovarian can-
cer antigen CA125: A prospective clinical assessment of its role 
as a tumour marker. Br J Cancer 1984; 50: 765-9.

14. Mogensen O, Brock A, Holm Nyland M. CA 125 measurements 
in ovarian cancer patients during their first postoperative week. 

Int J Gynecol Cancer 1993; 3: 54-6.
15. Bast RC Jr, Feeney M, Lazarus H, Nadler LM, Colvin RB, Knapp 

RC. Reactivity of a monoclonal antibody with human ovarian 
carcinoma. J Clin Invest 1981; 68: 1331-7.

16. Bast RC Jr, Klug TL, Schaetzl E, Lavin P, Niloff JM, Greber TF, 
et al. Monitoring human ovarian carcinoma with a combination 
of CA 125, CA 19-9, and carcinoembryonic antigen. Am J 
Obstet Gynecol 1984; 149: 553-9.

17. Rustin GJ, van der Burg ME, Berek JS. Advanced ovarian 
cancer. Tumour markers. Ann Oncol 1993; 4 Suppl 4: 71-7.

18. Bast RC Jr, Xu FJ, Yu YH, Barnhill S, Zhang Z, Mills GB. CA 
125: The past and the future. Int J Biol Markers 1998; 13: 
179-87.


