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INTRODUCTION 

Ovarian cancer is the seventh most common cancer 

worldwide.1 The disease remains relatively asymptomatic 

in the early stages and hence majorities are diagnosed at a 

later stage. Major site of metastasis is peritoneal cavity. 

The 5-year survival of advanced stage carcinoma ovaray 

is less than 30% only.2 The main stay treatment of 

advanced ovarian carcinoma is primary debulking 
surgery and followed by adjuvant chemotherapy. With 

respect to factors like performance status of patient, 

general condition and operability there is an alternative 

approach of platinum-based chemotherapy followed by 

interval debulking surgery (IDS) also exist.2  

CA-125 is the serum maker used for the diagnosis as well 

as post-treatment follow-up of ovarian cancer patients. 

There is a new system of response assessment criteria is 

widely accepted over the response assessment of 

advanced ovarian cancer patients who undergo 

neoadjuvant chemotherapy (response evaluation criteria 

in solid tumors (RECIST) version 1.1).3  

Assessment of CA-125 kinetics will be cost-effective tool 

for tumor response to chemotherapy in low-resource 

settings. Earlier studies had shown decreasing trend in 

CA-125 levels has got correlation with response to 

chemotherapy and it is considered one of the prognostic 

factors in post-operative setting in the purview of disease 
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recurrence.4,5 The use of CA-125 to predict optimal 

cytoreduction remains unclear.6 

In the current study, we have examined whether CA-125 

regression pattern during NACT predicts optimal 

cytoreduction and correlates with outcome in women 
with newly diagnosed advanced epithelial ovarian or 

primary peritoneal cancer (stage IIIC-IV). Our secondary 

objectives were to assess the significance of the CA-125 

regression as a predictor of optimal cytoreduction at 

interval debulking surgery (IDS).   

METHODS 

This is a retrospective study; women with advanced 

ovarian or primary peritoneal cancer treated at our 

institution with neoadjuvant chemotherapy followed by 

interval cytoreductive surgery between June 2009 to June 

2014 were included. Women with FIGO stage IIIc, or IV 

disease as defined by baseline CT imaging, biopsy and/or 
cytology. Women who had initial laparotomy with 

minimal, or no debulking were included provided they 

subsequently had chemotherapy & IDS. Patients with 

germ-cell, purely stromal or borderline histology, tumors 

of unknown primary and women with synchronous 

malignancies were excluded. Similarly, patients who 

underwent incomplete cytoreduction from outside, and 

whose CA-125 levels not available were excluded. 

CA-125 levels before starting chemotherapy, during 

chemotherapy and the preoperative value, with the date 

of measurement recorded. Interval cytoreductive surgery 
consists of total abdominal hysterectomy, bilateral 

salpingo-oophorectomy, infra-colic omentectomy, pelvic 

and para-aortic lymph node dissection and surgical 

removal of all grossly visible disease. Each patient is 

followed up for 2 years or till the last date of follow up 

whichever is later. Disease free interval is calculated from 

the date of completion of surgery/adjuvant chemotherapy 

(whichever is later) to the date of serological or 

radiological relapse (whichever is earlier). 

Statistical analysis  

SPSS (version 20) software package was used for 

statistical analysis. Estimate of the disease-free survival 
function was computed using the Kaplan-Meier method. 

Cox’s proportional hazards regression was used to 

evaluate univariate and independent multivariable 

association with the effect of clinical, pathological and 

CA-125 kinetic parameters on outcome endpoints.  

RESULTS 

Total of 115 patients underwent interval cytoreductive 

surgery of following neoadjuvant chemotherapy for 

advanced epithelial ovarian/primary peritoneal cancer in 

our institution during the same time period. After 

considering the exclusion criteria, 52 patients were 

included in the study (Table 1).  

Table 1: Patient characteristics in advanced stage 

carcinoma ovary undergoing neoadjuvant 

chemotherapy. 

Total  N =52 % 

Age Median (range) 55 (35-73) 

Menopause 
Pre 15 28.8 

Post 37 71.2 

Parity 
Nullipara 5 9.6 

Multipara 47 90.4 

Performance 

status 

PS1 45 86.5 

PS 2 5 9.6 

PS 3 2 3.8 

Site 
Primary peritoneal 3 5.8 

Primary ovarian 49 94.2 

Histology 

Serous 45 86.5 

Mucinous 3 5.8 

Endometrioid 1 1.9 

Clear cell 3 5.8 

NACT 

(regimen) 

Carboplatin+ 

paclitaxel 
48 92.3 

Single agent 

carboplatin 
2 3.8 

Carboplatin+ 

doxorubicin 
1 1.9 

Carboplatin+ 

etoposide 
1 1.9 

NACT (No of 

cycles) 

3 29 55.8 

4 19 36.5 

6 14 26.9 

IDS 

R0 48 92.3 

R1 1 1.9 

R2 3 5.8 

Mean age of the study subjects was 55±10 years. Except 

3 cases of primary peritoneal carcinoma, all were 

advanced stage ca ovary. 40 patients were stage 3 and 

rest 10 were stage 4 disease (as defined by 

imaging/clinical/ histopathological examination). 

Histology was predominantly serous (43) followed by 

mucinous (3), clear cell (3) and endometrioid (1) 

varieties. Majority are high grade (45). Majority 
commenced on paclitaxel-carboplatin chemotherapeutic 

regimen, rest 4 cases received either single agent 

carboplatin or other drug combination due to paclitaxel 

related toxicity. 35 (70%) patients showed partial 

response to chemotheraphy while complete response was 

achieved in only 8 cases (16%). 47 cases achieved 

complete cytoreduction during subsequent IDS and we 

did multi organ resection in the form of some pelvic 

exenteration in 7 cases. Only one patient suffered from 

grade 3 morbidity (DINDOWS), she developed 

vescicovaginal fistula following exenteration.  

This study also tried to check the logarithmic fall of 

CA125 values of advanced ovarian cancer as a result of 

NACT. A model was created using Pre op CA-125=a +b 
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log (Pre NACT). When fitting the model using the whole 

data, the fitted model was of the form (Figure 1). 

 

Figure 1: Logarithmic fall of CA-125 values of 

advanced ovarian cancer as a result of NACT. 

Pre op CA-125=-195.75+45.2 log (pre NACT) with 

R2=0.065. 

 

Figure 2: Logarithmic fall of CA125 values after 

omitting outliers in advanced ovarian cancer as a 

result of NACT. 

After omitting the outliers, the revised model form was 

pre-op CA-125=-47.62+15.64 log (pre NACT) and 

observed that there was slight increase in R2=0.097 

(Figure 2). 

The study couldn’t establish any relationship in 

logarithmic fall of CA125 values even after omitting 

outliers from the data set among ovarian cancers as a 

result of neo-adjuvant chemotherapy. The disease-free 

survival among the patients was 12.2 months as shown in 

(Figure 3).  

 

Figure 3: Disease free survival among carcinoma 

ovary patients undergoing NACT at a tertiary care 

cancer centre. 

DISCUSSION 

The present study couldn’t establish any relationship in 

logarithmic fall of CA125 values as a result of neo-

adjuvant chemotherapy in ovarian cancer patients. CA-

125 is considered as gold standard tool for screening in 
ovarian cancer and are used to monitor responses to 

chemotherapy, relapse, and disease progression and 

recurrence.7,8 There is always a lag time between 

biochemical relapse and actual recurrence in these 

patients.9 Although CA-125 has been used widely in 

ovarian cancer patients, FDA neither approved it as 

screening tool or a useful marker for recurrence. 

Bast et al reported that only 1% of healthy donors had a 

CA-125 level greater than 35 U/ml, and only 0.2% of 

healthy donors had a CA-125 level greater than 65 

U/ml.10 Thereby accepted cutoff especially in post-

menopausal women is 35 U/ml with first-generation CA-

125 assays.10  

The initial level of CA-125 and its fall during 

chemotherapy have been suggested to be of important 

prognostic significance in ovarian cancer. The level of 

CA-125 is supposed to have direct relationship with 

tumour bulk and extent of disease. Similarly, a rapid fall 

in CA-125 after initiation of chemotherapy are likely to 

be experiencing greater degrees of tumor cell kill and 

have cancers more sensitive to the cytotoxic agents 

employed compared with individual exhibiting slow rates 

of decline in this marker level. 

Earlier study assessed the prognostic value of baseline 

serum CA-125 level, CA-125 kinectics, and its half-life 

in advanced ovarian cancer during induction cisplatin 

polychemotherapy. The prechemotherapy CA-125 level 

had no prognostic value for survival.11 However, the 

median survival was better in those patients who had fall 
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below the upper normal limit value compared to other 

group.11 

Chi reported initial CA-125 values greater than 500 U/ml, 

only 22% had an optional cytoreduction (no residual 

tumor greater than 1 cm remaining), versus 73% of 
patients with initial CA-125>500 U/ml underwent 

optimal cytoreduction.12 Conversely, in another study by 

Cooper et al, did not show any correlation between CA-

125 fall and optimal cytoreduction.13 

Additionally, various prediction models that use multiple 

levels of CA-125 over time, as opposed to a singular 

value, are under development.14 In the present study we 

tried to develop a CA-125 regression coefficient by 

noting the velocity of fall in CA-125 with time during 

induction chemotherapy. Our primary aim was to check 

weather development of such a coefficient can effectively 

predict the completeness of cytoreduction and 
progression free survival in advanced ovarian cancer 

patients undergoing NACT. We didn’t find a statistically 

significant correlation between the pre chemo and post 

chemo values and was unable to reach our aim. The 

results were confounded by two outliers, those patients 

who actually had a significant rise in tumor marker levels 

during NACT. The study also observed that there was 

slight increase in R2=0.097 after omitting the outliers 

(Figure 2). 

OVA-301 study assessed the utility of CA-125 to monitor 

response to chemotherapy and predict progression-free 
survival (PFS) in patients with recurrent ovarian cancer.15 

They included radiographic response defined by 

RECIST, decline in CA-125 and observed high positive 

and negative predictive values (905 to 92% and 89% to 

90% respectively), suggesting that CA-125 could 

potentially be used as a surrogate marker of treatment 

response as opposed to relying on CT imaging.15 

Multiple studies assessed CA-125 levels kinetics by half-

life and doubling time, time to reach CA-125 nadir, and 

CA-125 area under the curve (AUC). However, focus on 

single CA-125 values at specific time points may only 

revival limited relationship to OS.16 A notable feature of 
CA-125 is that it is measured repeatedly overtime. They 

compared predicative values of using CA-125 half-life 

and time-to-nadir with longitudinal CA-125, revealed that 

longitudinal CA-125 performed better in predicting OS.16 

Survival model using multiple CA-125 values at different 

time points of treatment was attempted, but could not 

reach any successful endpoint.16  

Even though different studies show conflicting outcomes, 

still serum CA-125 level is a strong prognostic factor for 

overall survival and progression free survival in ovarian 

cancer. There is an inverse relationship between serum 
CA-125 levels and survival in ovarian cancer. A 

decreasing level generally indicates a positive response to 

cancer therapy while an increasing level indicates tumor 

recurrence and poor survival.  

Limitations 

In present study, NACT resulted in adequate fall of CA-

125 levels in most of the patients, but the rate of fall was 

not predictive of prognosis. This may be because of the 

small sample size and retrospective nature of study. 
Hence future research should focus on prospective 

longitudinal studies and an attempt should be made to 

derive a CA-125 regression coefficient as a predictor of 

optimal cytoreduction and disease-free survival. 

CONCLUSION 

There is an inverse relationship between serum CA-125 

levels and survival in ovarian cancer. NACT resulted in 

adequate fall of CA-125 levels in most of the patients, but 

the rate of fall was not predictive of prognosis. 
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