
Romanian Journal of Morphology and Embryology 2005, 46(4):329–334 

 

The value of serum and tissular expression of CA 125 
antigen, in evaluation of the response to second line 

chemotherapy for the relapsed ovarian carcinoma 
FL. BĂDULESCU1), ADRIANA BĂDULESCU2), M. SCHENKER1),  

CARMEN FLORINA POPESCU3), ZOIA STOICA4) 

1)Department of Oncology, Faculty of Medicine, University of Medicine and Pharmacy of Craiova 
2)Department of Surgery, Faculty of Medicine, “Titu Maiorescu” University Bucharest 

3)Department of Pathology, Emergency County Hospital, Craiova 
4)Department of Radiology and Medical Imagistic, University of Medicine and Pharmacy of Craiova 

Abstract 
Purpose. The purpose of this study is to compare the predicted value of the blood levels variations of CA125 antigen and the 
imunohistochemical expression of CA 125, with imagistic criteria (The Response Evaluation Criteran in Solid Tumor – RECIST) regarding 
the survival estimation of female patients with relapsed ovarian carcinoma which undergo to second line chemotherapy. Material and 
method. We included in this study 40 female patients diagnosed with ovarian carcinoma in the Oncology Clinic of the Emergency County 
Hospital Craiova, in a period of two years (from 2000 to 2002), which have fulfilled the following criteria: ovarian carcinoma IC-IV stage, 
according to FIGO system, first line treatment represented by the association between paclitaxel and a platinum salt, refractory or recurrent 
disease, indications for beginning the second line chemotherapy represented by topotecan or paclitaxel and carboplatin. The serial CA 125 
antigen was determined in all patients before starting the chemotherapy and after each two sequences of chemotherapy, and the 
imunohistochemical expression of CA 125 was evaluated from surgery extracts before the second line chemotherapy (11 cases). 
The imagistic evaluation of the treatment response was done after 4 sequences of chemotherapy. Results: All patients had measurable 
disease according to RECIST criteria and had high values (at least double) of the CA 125 antigen blood level at the time of diagnosis. The 
imunohistochemically expression of CA 125 was correlated in most cases with the blood level of CA 125. The evaluation criterion of the 
CA 125 antigen has been shown to be more efficient in estimation the survival rate compared with the RECIST system. In a various 
analysis, which included numerous potential prognostic factors, only the variation of blood levels of these antigen and the free disease 
interval from the finalization of the first line chemotherapy have been identified as predictive factors of survival, while the other variables, 
including the RECIST criteria, had no impact on the prognosis regarding the survival. Conclusions: The response evaluation criteria based 
on the blood levels variations of CA 125 antigen are a better instrument for the estimation of the compared prognosis with the RECIST 
criteria, for patients on second line chemotherapy for relapsed ovarian carcinoma.  
Keywords: relapsed ovarian cancer, second line chemotherapy, CA 125, immunohistochemistry, predictive value. 

 Introduction 

Female patients diagnosed with ovarian carcinoma 
and recurrent disease after surgery and first line 
chemotherapy, are the candidates for the second line of 
systemic treatment, the therapeutically purposes being 
represented by the amelioration of the symptoms and 
the improvement of survival rate [1, 2].  

Establishing some correlation between prognosis 
factors, treatment response and the long-term evolution 
of the disease can be very helpful in evaluating the 
prognosis of these patients. In some clinical studies, has 
been observed a correlation between the variations of 
blood determined CA 125 and the reduction of tumor 
volume at patients with relapsed ovarian carcinoma 
during the second line chemotherapy [3–5].  

Also, the immunohistochemical expression of 
CA 125 is correlated with the evolution of this disease. 
Until now, it is not clear which response evaluation 
criteria, the one offered by the use of imagistic 
techniques or the ones guided by tumor markers 
(CA 125), are more efficient in reflecting the evolution 
of relapsed ovarian cancer and treated through second 
line chemotherapy, regarding the survival rate. 

The purpose of this value is to compare the 

prognosis value of the blood level CA125 antigen 
(correlated with the immunohistochemical expression of 
this tumor marker) with the imagistic criteria of 
treatment response evaluation in the case of relapsed 
ovarian carcinoma during the second line 
chemotherapy. 

 Material and method 

The study has included 40 female patients being 
recorded in the Oncology Clinic of the Emergency 
County Hospital of Craiova, diagnosed between  
2000–2002 with relapsed ovarian cancer. 

For these patients, the first line of chemotherapy was 
represented by the association between paclitaxel 
(175 mg/mp, iv infusion for three hours) and carboplatin 
(doses calculated under the Calvert 5 curve) or cisplatin 
(75 mg/mp), cycles repeated each three weeks.  

The indication for second line chemotherapy was 
established in this way:  

▪ the patients with disease considered resistant to 
platinum salts were treated with mono-chemotherapy 
with topotecan (1mg/mp days 1–5 in 21 days cycles); 
those were the patients who, either had a disease 
progression during the first line chemotherapy or they 
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had a residual macroscopic disease after finishing the 
chemotherapy, or they were diagnosed with relapsed 
tumor in less then six months after finishing the first 
line chemotherapy;  

▪ patients who had a free interval with no disease 
sign longer the 6 months after finishing the first line 
chemotherapy were considered to have a disease 
sensitive to platinum salts and were treated again  
by the association between paclitaxel and carboplatin [6, 
7, 9–12].  

The treatment response was evaluated by pelvic-
abdominal computer tomography examination after 
each four chemotherapy sequences. The serum CA 125 
antigen was determined to all patients after each two 
cycles of second line chemotherapy. The duration of the 
treatment was determined by the treatment response: at 
the patients that presented a complete response, the 
chemotherapy was continued another two cycles; at the 
patients that presented a partial response, the 
chemotherapy was continued until the progression of 
the disease; in the case of the patients that had a 
progressive disease another chemotherapy association 
or a symptomatic treatment was chosen [8, 13, 14]. 

The histopathological diagnosis was performed on 
tissular fragments obtained from surgical pieces of 
ovarian neoplasms, which were fixed in 10% formalin 
solution and then performed paraffin blocks by paraffin 
embedding. Tissue sections (3 µm thick) were obtained 
from this blocks, and one of them was stained by 
Haematoxylline–Eosine staining, and the others were 
reffered to immunohistochemistry.  

The immunohistochemical testing was made on wax 
blocks provided from 11 patients, within the 
Histological, Histopathological and Immuno-
histochemical Laboratory from Research Center of 
University of Medicine and Pharmacy of Craiova, by 
streptavidin-biotin (sABC) / Horse Radish Peroxidase 
(HRP)-complex method. We used antibodies against 
CK7, CK20 and CA125, from which the first two ones 
for immunohistochemical diagnosis of a primary 
ovarian adenocarcinoma and the later for purposing of 
our study.  

Imunohistochemical expression of these antibodies 
was evaluated using antibodies with following dilutions: 
1:50 for antibody anti-CK7 (clone OV-TL 12/30, 
DAKO), 1:25 for antibody anti-CK20 (clone Ks20.8, 
DAKO) and 1:20 for antibody anti-CA125 (clone 
OC125, DAKO).  

The sections were cut and deparaffinised in three 
baths of xylene and in three baths of graded alcohol. 
The sections where then subjected to immunostaining 
by following method: the inhibiting of endogene 
peroxidase with hydrogen peroxide solution; microwave 
antigen retrieval, at 750 W, in citrate solution, for 
15 minutes; endogene biotin blocking; incubation with 
primary antibody for 30 minutes; incubation with 
secondary antibody and peroxidated streptavidin, for 
10 minutes each; evaluation of antigen-antibody 
immunoreaction with diaminobenzidine as a substrate 
and then counterstaining with haematoxilin solution. In 
the staining session, appropriate positive control 
sections were included.  

The immunostaining was scored semi-quantitatively 
by means of a modified histoscore method, taking into 
account the staining intensity and the percentage of 
positive tumor cells. Briefly, for each stained section the 
estimated percentage of tumour cells was multiplied by 
the intensity value and the result, named 
immunohistochemical score (IS), was quantified as 0, 
1+, 2+ and 3+: 0 – negative; 1+ – slightly positive 
immunostaining in 5-30% of isolated tumoral cells ; 2+ 
– moderate positive immunostaining in 30–80% of 
tumoral cells; 3+ – intense positive immunostaining in 
more than 80% of tumoral cells.  

The inclusions criteria for the study 
The data were obtained from the existing 

observation sheets in the archive of the Oncology Clinic 
Craiova and from the ONC2 files archived at the 
County Oncology Office Craiova, according to the 
following criteria: ovarian carcinoma diagnosis, stages 
IC–IV; first line chemotherapy represented by the 
association between paclitaxel and a platinum salt; 
refractory, persistent or recurrent disease, diagnosed by 
imagistic methods (computer tomography or ultrasound 
exam), second line chemotherapy represented by 
topotecan or the association between paclitaxel and 
carboplatin, according to the criteria mentioned above. 

The imagistic criteria for evaluation of the 
treatment response 

For the imagistic estimation of the treatment 
response RECIST criteria was used. The patients that 
had lesions bigger then 10 mm at the computer 
tomography exam, or bigger then 20 mm at the 
ultrasound exam were considered to have a measurable 
disease. The partial response to the treatment was 
defined as the reduction with over 30% of the summed 
maximum diameters of the measurable lesions. The 
progressive disease was defined by the increasing with 
over 20% of the summed maximum diameters of the 
measurable lesions. The stabilized disease was 
represented by the absence of the response to the 
treatment or the lack of disease evolution. 

The estimation of the treatment response 
through serum CA 125 determination 

In all cases, the CA 125 antigen was determined in 
blood after each two chemotherapy sequences, using the 
same method (with a reference value of 35 UI/ml). 
The presence of the treatment response was defined as 
the reduction (after four cycles of chemotherapy) with 
over 50% from the value previous to the beginning 
of the chemotherapy.  

 Results 

Between January 2000 and December 2002, 
40 patients have been diagnosed with relapsed ovarian 
carcinoma, most of them (75%) at the third stage of the 
disease, 20% in stage IV and the rest in stage I or II 
refractory after paclitaxel and platinum compounds first 
line chemotherapy, or with progressive disease in time 
of administration of this first line chemotherapy.  
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The characteristics of the study population are 
presented in the Table 1. 

Table 1 – Characteristics of the study population 

Characteristic No. of 
patients Percent (%) 

Total 40 100 
Stage   

I–II 2 5 
III 30 75 
IV 8 20 

Histopathological type   
Papillary serous 

cystadenocarcinoma 23 57.5 

Mucinous cystadenocarcinoma 4 10 
Other types 13 32.5 

Immunohistochemical score (IS) 11 100 
Serous cystadenocarcinoma 9  

1+ 2 18.2 
2+ 3 27.2 
3+ 4 36.4 

Mucinous cystadenocarcinoma   
1+ 2 18.2 

Residual disease after initial 
surgery treatment   

< 1 cm 10 25 
> 1 cm 30 75 

Performance status   
0 12 30 

1–2 28 70 
Response to first line 

chemotherapy   

Favorable 33 82.5 
Non-favorable 4 10 

Non-measurable 3 7.5 
Disease free interval without 

chemotherapy   

Under 6 months 12 30 
6–12 months 13 32.5 

Over12 months 15 37.5 
Number of relapsed sites   

One 8 20 
Multiple 32 80 

Performance status at the 
beginning of second line 

chemotherapy 
  

0 9 22.5 
1–2 31 77.5 

Age at the beginning of second 
line chemotherapy   

Under 65 29 72.5 
Over 65 11 27.5 

For a better and complete characterization of this lot 
of patients, we take into account the following 
variables: stage of the disease; histopathological type; 
presence of the residual disease after first surgical 
treatment; performance status at the diagnosis; response 
to first line chemotherapy; free disease interval without 
chemotherapy; numbers of the relapse sites; ECOG 
performance status at the beginning of the second line 
chemotherapy and the age at the beginning of the 
second line chemotherapy. The distribution of all of 
these parameters in our study population is according to 
the most recent data published in the literature.  

For the purpose of this study it was analyzed the 
sensibility of CA 125 serum levels variation for 
evaluation the treatment response, compared with 
imagistic methods; in the mean time we evaluated the 
immunohistochemical expression of CA 125 which was 
correlated with blood levels of CA 125.  

In our study, the histopathological diagnosis was as 
primary ovarian papillary cystadenocarcinoma 
(27 cases), from which as serous type in 23 cases and 
mucinous type in four cases, and other types of ovarian 
cancer where diagnosed in 13 cases (Figures 1 and 2). 

From all this, only 11 cystadecarcinomas was 
referred to immunohistochemical analysis. In all 
11 cases, the immunohistochemical expression of CK20 
antigen was negative, and intense and diffuse 
cytoplasmatic staining (IS = 3+) with antibodies against 
CK7 was seen.  

In addition, the expression of CA125 was seen in all 
types of adenocarcinoma, but with different patterns. 
The tumoral cells showed expression of CA125 at the 
cell membrane, usually at the luminal site, but 
ocasionally also in the cytoplasm. In three of the seven 
cases of serous tumors, the intensity of immunostaining 
was moderate in 35% of tumoral cells (IS = 2+), and 
intense at the rest of four cases, in 85% of tumoral cells 
(IS = 3+) (Figure 3).  

In the later cases, the results were correlated with 
high blood levels of CA125 (261 U/ml, 351 U/ml, 
427 U/ml and, respectively, 623 U/ml). The other two 
from nine cases of serous cystadenocarcinoma show 
slightly positive membranar immunostaining in 10% of 
the tumoral cells (IS = 1+). In these cases, the levels of 
serum CA125 were 189 U/ml and, respectively, 
205 U/ml.  

The two cases of mucinous cystadenocarcinoma 
show, also, slightly membranar immunostaining (Figure 
4), but the levels of serum CA125 were higher, 324 u/ml 
and, respectively, 272 U/ml. 

The medium number of first line chemotherapy 
cycles was seven (3–14 cycles) and disease free interval 
without chemotherapy was 9.4 months (1–34 months). 
The second line chemotherapy was represented by 
topotecan (12 cases) and paclitaxel with carboplatin (28 
 cases); the medium number of second line 
chemotherapy was 7 (4 - 12 cycles). 

The response rates based on imagistic evaluations 
and based on variation of CA 125 levels, after 4 cycles 
of second line chemotherapy are presented in Table 2.  

The absence of therapeutic response is defined by 
stable disease or progressive disease. 

Table 2 – Response rates at second line chemotherapy 
Favorable therapeutic 

response 
Absence of 

therapeutic responseEvaluation 
criteria No. of 

patients Percent (%) No. of 
patients 

Percent 
(%) 

Imagistic 7 17.5 33 82.5 
CA 125 
variation 12 30 28 70 

The favorable treatment response presented at five 
patients based on decreasing of the serum levels of the 
CA 125 was also confirmed by imagistic methods at 
four patients, after another four cycles of chemotherapy.  
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Figure –1 Ovarian papillary serous
adenocarcinoma (HE stain, ×100)

Figure –3 Moderate positive membranar
immunostaining for CA 125 in tumoral

cells from ovarian papillary serous
adenocarcinoma, ×200

Figure –2 Ovarian papillary mucinous
adenocarcinoma, (HE stain, ×100)

Figure –4 Positive membranar immunostaining
for CA 125 in tumoral cells from papillary

mucinous adenocarcinoma, ×200
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Therefore, the continuation of the same type of 
chemotherapy based only on the decrease of the serum 
levels of the CA 125 antigen, even in condition of the 
lack of response based on imagistic methods, seems to 
be the right medical decision.  

The favorable therapeutic response was frequently 
seen at the patients with intense positive CA 125 
immunohistochemistry expression (four patients). The 
two cases of mucinous adenocarcinoma with slightly 
positive immunohistochemistry expression of CA 125 
have presented unfavorable therapeutic response as it 
shown in Table 3.  

Table 3 – Correlations between immunohistochemistry 
expression of CA 125 and response to second line 

chemotherapy for relapsed ovarian cancer 
Favorable therapeutic 

response 
Absence of therapeutic 

response CA 125 
No. of patients No. of patients 

Intense 
oositive 

4 serous 
adenocarcinoma 0 

Moderat 
positive 

2 serous 
adenocarcinoma 1 serous adenocarcinoma

Slightly 
positive 

1 serous 
adenocarcinoma 

1 serous adenocarcinoma
2 mucinous 

adenocarcinoma 

 Discussions 

The two evaluated criteria were concordant in 80% 
of cases (32 patients) and discordant in the others 
19 cases (20%). In the case of five patients that have 
presented favorable therapeutic response (based only on 
CA 125 variation) after four cycle of chemotherapy, 
after others 2–4 cycles of chemotherapy have been 
presented favorable therapeutic response based on 
imagistic criteria.  

At the time of analysis, two patients (5%) were alive 
and without signs of disease, others five patients 
(12.5%) were alive with measurable or non-measurable 
disease, the rest of 33 patients (82.5%) died by disease 
progression.  

The survival was longer for the patients which 
presented favorable therapeutic response based on 
imagistic evaluation (the average survival was 
16 months), comparative with patients which presented 
non-favorable therapeutic response based on the same 
evaluation criteria (the average survival was 
8.5 months). Similar results have been seen at survival 
analysis based on CA 125 variations: the average 
survival for the patients, which have been presented 
favorable therapeutic response, was 16.8 months, and 
the average survival for the patients, which have been 
presented non-favorable therapeutic response, was 
6.5 months [15, 16].  

In addition, the overall survival has been correlated 
with disease free interval without chemotherapy: 
patients with this interval smaller than six months have 
been the smaller survival. There were no significant 
correlations between survival and stage at initial 
diagnostic, histopathological type of disease, residual 
disease after initial surgical treatment, performance 
status, and the age at time of relapse or the number of 
relapsed sites. These results are correlate with data 
presented in the literature [17–19].  

The histopathological examination revealed that 
most of the cases (67.5%) were papillary 
cystadenocarcinoma, especially serous type (57.5%). 
All of them was negative for CK20 and intense and 
diffuse positive for CK7, confirming the diagnosis of 
primary ovarian carcinoma. The immunohistochemical 
expression of CA125 was correlated with therapeutic 
response in the nine cases of serous adenocarcinoma: all 
four the cases where immunohistochemistry expression 
was intense positive have presented favorable 
therapeutic response and, also, two cases with moderate 
and one case with slight positivity. The serum values in 
those four cases were highest (over 250 U/ml), and they 
have decreased after four cycle of chemotherapy under 
100 U/ml. 

The two cases of mucinous adenocarcinoma, which 
have presented slightly positive immunohistochemistry 
expression, have presented unfavorable therapeutic 
response with progression of the disease after four and 
five cycles of chemotherapy. The CA125 were 
324 U/ml and 272 U/ml before treatment and 680 U/ml 
and 615 U/ml at the time of disease progression. CA125 
has been considered a marker of non-mucinous tumours.  

In our study, like also in studies reported by other 
authors, two from four mucinous tumors were found to 
be slightly positive – a finding consistent with increased 
serum concentrations in some patients with mucinous 
tumours. The detection of this marker in this tumours 
may be a reflection of the number of blocks examined 
or may be related to the fixation methods used, because 
some fixation methods affect the ability to detect 
CA125 [22].  

In similarly other studies, CA125 marker has been 
used, together with another marker (NS19–9), for 
serological monitoring of ovarian cancer and it was 
observed changes in serum concentrations of this 
markers in response to chemotherapy [23, 24].  

It was suggested that this might be the result of 
differential secretory activity of cells. Based on these 
results we can conclude that variation of CA 125 seems 
to be a better criterion in evaluation of prognostic for 
this disease, when we compare it with imagistic criteria, 
in the case of relapsed ovarian cancer treated by second 
line chemotherapy [20, 21]. 

 Conclusions 

The presence of response at second line 
chemotherapy with topotecan or paclitaxel and 
carboplatin for relapsed ovarian cancer, evaluated by 
variation of CA 125 levels, is associated with a 
prolonged survival. The rised serum levels of CA125 
were associated with intense positive immunostaining in 
most of the cases, although this aspect has been 
observed also in tumours with slightly positive 
immunostaining. This result might depend to the 
denaturation of the antigen because of the fixation 
methods.  

This retrospective analysis demonstrates that the 
variation of this tumor marker is a better tool in 
estimation of relapsed ovarian cancer prognosis, when 
we compare it with imagistic criteria. Another important 
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aspect is the cost/efficacy rapport that is evidently 
favorable to CA 125 utilization. It is indicated a 
prospective clinical trial for the comparative evaluation 
of these two criteria of therapeutic response estimation.  
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