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Serum levels of squamous cell carcinoma antigen (SCC), CA 125 and CA 15.3 were measured in 102 
patients with locally advanced cervical cancer undergoing neoadjuvant chemotherapy (NACT) and 
radical surgery. We found a significant correlation between SCC concentration and stage, histotype, 
cervical tumour size and lymph node status. For CA 125 and CA 15.3, no significant difference in the 
distribution of marker levels according to histopathological variables was found. In a multivariate 
analysis, histological type, FIG0 stage and SCC positivity (>5 nglml) proved to be independent 
predictors of response to neoadjuvant chemotherapy. Moreover, logistic regression analysis showed 
that CA 15.3 may be a significant adjunct to SCC in the prediction of chemotherapy response. Of the 
three markers tested, only CA 125 was significantly related to patient survival. In the multivariate 
analysis, clinical response to chemotherapy and CA 125 status (>35 U/ml) retained an independent 
prognostic value. Our data suggest that the tumour markers used in this study could be useful in the 
management of locally advanced cervical cancer. Pretreatment serum levels of SCC, together with CA 
15.3 assay, may be a useful tool in the determination of response to chemotherapy, while CA 125 assay 
could be evaluated as a prognostic risk factor in these patients. 
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INTRODUCTION 
CERVICAL CANCER is the most common malignant disease in 
women after breast cancer. At present, the spread of the 
disease, estimated by clinical staging according to FIG0 cri- 
teria [ 11, determines treatment and disease outcome. 

However, prognostic characterisation based only on clinico- 
pathological parameters is inadequate and additional prognos- 
tic factors are needed to select patients for individually pro- 
grammed therapy. To address this problem, a search for 
biological characteristics linked to tumour aggressiveness may 
prove useful. In recent years tumour-associated antigens have 
gained importance in gynaecological oncology. Several studies 
have indicated that serum values of squamous cell carcinoma 
antigen (SCC), a sub&action of the TA-4 antigen, may be a 
good indicator in the management of cervical cancer [Z-8]. In 
our previous studies we reported that SCC assay might pro- 
vide useful information for the prognostic characterisation and 
disease monitoring of patients with locally advanced cervical 
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cancer undergoing neoadjuvant chemotherapy (NACT) and 
radical surgery. Moreover, SCC expression was found to be 
closely related to chemoresistance [9, lo]. CA 125, a tumour 
marker used mainly in epithelial ovarian carcinoma, may be 
potentially useful in the monitoring of cervical cancer [ 11, 121. 
CA 15.3 antigen, expressed by human breast cancer cells, is 
used for monitoring breast cancer patients [13,14], but cur- 
rently there are no data available concerning its application in 
cervical cancer. This study was aimed at investigating whether 
the measurement of CA 125 and CA 15.3 could be usefully 
coupled with SCC in the prognostic characterisation of pati- 
ents with advanced cervical cancer. 

PATIENTS AND METHODS 
Our study included 102 patients (median age 53 years, 

range 29-72 years) with invasive cervical cancer admitted to 
the Department of Gynaecology of the Catholic University of 
Rome. 6 patients had stage Ib-IIa disease (tumour size 
>4 cm), 47 had stage IIb, 17 had stage IIIa, 29 had stage IIIb, 
3 had stage IV, according to the FIG0 classification. 

Diagnosis was always confirmed by histological examin- 
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ation. These tumours were histologically classified as squam- 
ous in 82 cases and adenocarcinomas in 20 cases. According 
to the degree of histological differentiation, tumours were 
found to be well/moderately and poorly differentiated in 62 
and 40 patients, respectively. All patients with locally 
advanced cervical carcinoma received cisplatin based NACT. 
Cervical tumour size was measured by the combination of 
gynaecological examination, colposcopy and pelvic ultrason- 
ography. Stability, progression and regression of disease were 
defined according to World Health Organisation (WHO) cri- 
teria. Both protocols of NACT and radical surgery were 
approved by the Investigational Review Board, and patients 
gave their informed consent. 

order of importance of prognostic parameters to survival and 
to clinical response to chemotherapy [2 11. 

Logistic regression in which the response functions are the 
logits of the categorical dependent variables was used to assess 
the probability of response to chemotherapy [22]. 

RESULTS 

Serum samples were obtained before any treatment. Venous 
blood samples for marker determination were separated by 
centrifugation and aliquots were stored at -20°C until assay. 
Marker assays were performed using commercially available 
kits (CIS, Compagnie OFUS Industrie SAF for CA 125 and 
CA 15.3, SCC RlA Kit, Abbott Laboratories Diagnostic 
Division, Abbott Park, Illinois, U.S.A. for SCC). 

Intra- and interassay coefficients of variation (CV) were 6.2 
and 8.5% for SCC, 8.7 and 7.0% for CA 125 and 5.4 and 
6.1% for CA 15.3, respectively. 

Table 1 shows the distribution of pretreatment SCC, CA 
125 and CA 15.3 antigen levels in relation to the different 
clinicopathological variables. As previously reported, we 
found a significant correlation between SCC concentration 
and stage, histotype, cervical tumour size and lymph node 
status (PC 0.05 by Mann-Whitney test). For CA 125 and 
CA 15.3 no difference in the distribution of marker levels 
according to histopathological variables was found. Using the 
Spearman-test, no correlation between tumour marker values 
was found (data not shown). 

Table 2 shows the univariate and multivariate analysis of 
the significance of marker levels and clinicopathological para- 
meters as predictive variables of clinical response to chemo- 
therapy. In the univariate analysis, several variables were 
significantly related to chemotherapy response (Table 2), 
while multivariate analysis identified histology (P= 0.05), 
FIG0 stage (P= 0.02) and pretreatment SCC (>5 @ml) 
(P = 0.0 1) as significant independent prognostic factors. 

Logistic regression was used to determine probability (p) of 

Since, in accordance with other reports [ 10, 15-181, the 
values of 35 and 65 U/ml for CA 125, 30 U/ml for CA 15.3 
and 5 &ml for SCC proved to be the best discriminators, all 
the analyses were conducted using these cut-off values. 

The Mann-Whitney test was used to evaluate marker levels 
according to different parameters. Analysis of survival was 
performed by the product-limit estimate using the Kaplan and 

response to chemotherapy with a mathematical formula: 

e” p=- 
1 + e” 

Meier method [19] and the curves were examined by means 
of the log-rank test [20]. Survival was calculated from the day 
of therapy until the day of death or the date last seen. Cox 
multivariate regression analysis was used to assess the relative 

where A = 6.53 - 2.14 x histotype - 1.27 x grading 
-2.19 X stage - 0.94 X cervical tumour size 
-2.54 x SCC - 0.89 CA 15.3. 

Table 1. SCC, CA 125 and CA 15.3 serum levels according to clinicopathologikal parameters 

SCC (rig/ml) CA 125 (U/ml) CA 15.3 (U/ml) 
No. of 
cases Median Range Median Range Median Range 

Stage 

Ib-IIa 
IIb 
IIIa 
IIIlJ 
IV 

Histotype 
Squamous 
Adenocarcinoma 

Grading 
WelVmoderate 
Poor 

Cervical tumour size 
<5 cm 
25 cm 

Cervical infiltration* 
Absent or <5 mm 
25 mm 

Lymph node status* 
N- 
N+ 

6 4.2t 
47 2.7 
17 5.4 
29 5.5 

3 7.7 

82 4.3* (0.1-64) 

20 2.5 (0.1-20) 

62 4.5 (0.1-36) 

40 3.1 (0.1-64) 

60 2.7$ 
42 6.4 

24 2.8 (0.7-28) 

50 3.8 (0.1-64) 

59 2.7$ 
15 7.2 

(1.8-64) 

(0.1-52) 

(0.1-27) 

(1.5-34) 

(1.5-9) 

(0.1-31.7) 

(1.5-64) 

(0.1-64) 

(1.5-36) 

25 (7-121) 20 

12 (4->501) 18 

12 (6.5%>501) 25 

26 (6.5-102) 22 

17 (6.5-221) 31 

14 

22 

12 (55>501) 20.5 

25 (4-221) 21 

13 (4-1501) 20 

18 (6.5-221) 22 

11 

15.5 

14 

12 

(P>501) 20.5 

(6.5430) 21 

(5%>501) 19.5 

(4430) 20 

P>501) 

(6.5-80) :; 

(1642) 

(3.6-96) 

(7-67) 

(7-160) 

(15%>220) 

(3.6->220) 

(1 l-84) 

(3.6-96) 

(7->220) 

(3.6->220) 

(7-160) 

(7-96) 

(8-75) 

(3.6-96) 

(12-75) 

*Only radically operated patients. tP < 0.05 (Ib-II versus stage III-IV). $F < 0.03. 
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Table 2. Univarikte and multivariate analysis for clinical response w neoadjuvant chemotherapy in 

the overall population 

Variable No. of CR(%) PR(%) NC/P (%) Univariate Multivariate 
cases P value P value 

Histology 
Squamous 
Adenocarcinoma 

FIG0 stage 
I-II 
III-IV 

Grading 
Good/moderate 
Poor 

Cervical tumour size 
<5 cm 
25 cm 

Pretreatment SCC 
<5 ng/ml 
25 ng/ml 

Pretreatment CA 15.3 
(30 U/ml 
230 U/ml 

82 12 73 15 ILS. 0.05 
20 15 60 25 

53 19 77 4 0.002 0.02 
49 6 63 31 

62 14 74 12 n.s. n.s. 
40 10 65 25 

60 18 73 8 0.029 n.s. 
42 5 67 28 

57 14 77 9 0.02 0.01 
45 11 62 27 

76 14 74 12 0.02 n.s. 
26 8 60 32 

n.s., not significant; CR, complete response; PR, partial response; NC/P, no change/progression. 

Table 3. Multivariate analysis for overall survival in cervical 

carcinoma 

Variable Beta P Chi-square 

Clinical response 1.447 0.002 13.56 
Cervical tumour size - 0.06 3.34 
Pretreatment CA 125 0.743 0.03 4.29 

The coding of the variables was: Stage I-II = 0, III-IV = 1; 
histotype: squamous cell carcinoma = 0, adenocarcinoma = 1; 
grading: differentiated turnouts (Gl-G2) = 0, undifferen- 
tiated tumours (G3) = 1; cervical tumour size: <5 cm = 0, 
25cm=1; SCC: <5ng/ml=O, >5ng/ml=l; CA 15.3: 
<30 U/ml = 0, a30 U/ml = 1. 

(a) 

P = 0.0039 

I I I I I I I I I I I j 
6 12 18 24 30 36 42 48 54 60 66 12 

Months 

This mathematical model fitted since the likelihood ratio 

goodness-of-fit test was not significant (P= 0.94). Moreover, 
when CA 15.3 or CA 15.3 plus SCC were excluded from the 
formula, the P value of the test was reduced to 0.84 or 0.50, 
respectively, which means a reduction in the accuracy of the 
model. The addition of CA 125 to the analysis decreased the 
predictive power of the formula, indicating that CA 125 
expression is not associated with chemotherapy response. 

We also evaluated the prognostic significance of tumour 
markers in our patient population. The difference in survival 
rate between CA 125 positive and CA 125 negative patients 
was statistically significant, for both cut-off values (35 and 
65 U/ml) (I’< 0.05) (Figure la,b). The difference between 
SCC+ (a5 r&ml) and SCC- (<5ng/ml) patients was not 
statistically significant, even though those with low SCC 
values had a better survival than patients with high levels (data 

80 

0 60 

LO 
CA 125 9 65 U/ml 

P = 0.011 

I I I I I I I I I I I 1 
6 12 18 24 30 36 42 48 54 60 66 72 

Months 

Figure 1. (a) Overall survival rate according to CA 125 status in cervical cancer, using a cut-off value of 35 U/ml. CA 125 positive 
cases: 26 entered, 15 died with a median of 40 months. CA 125 negative cases: 76 entered, 19 died. (b) Overall survival rate 
according to CA 125 status in cervical cancer, using a cut-off value of 65 U/ml. CA 125 positive cases: 14 entered, 9 died with a 

median of 33 months. CA 125 negative cases: 88 entered, 25 died. 
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not shown). Using a cut-off value of 30 U/ml, 10 of the 26 
(38%) patients with high CA 15.3 values died versus 24 of the 
76 (32%) patients with low CA 15.3 values (P= 0.45) (data 
not shown). 

A multivariate analysis of survival data including only those 
variables (clinical response to chemotherpy, FIG0 stage, 
grade of differentiation, tumour size and CA 125 levels) which 
were significant in the univariate analysis was performed. 
Table 3 shows that among the variables considered, only 
clinical response to chemotherapy and the pretreatment levels 
of CA 125 were significantly associated with a worse prog- 
nosis. 

DISCUSSION 
Recently, several studies have suggested that the measure- 

ment of multiple markers may be useful in the prognostic 
characterisation and disease monitoring of cervical carcinoma 
[I 1, 12, 23-251. 

In this report, which follows our previous study showing 
that SCC is an independent indicator of chemoresistance, we 
analysed the clinical usefulness of the combination of SCC, 
CA 125 and CA 15.3 antigens in the management of patients 
with locally advanced cervical cancer undergoing NACT. 

According to previous data [ 12, 18,261, CA 125 and CA 
15.3 showed a lower sensitivity than SCC in cervical carci- 
noma. However, in our series, CA 15.3 levels were signifi- 
cantly related to chemotherapy non-responsiveness. More- 
over, CA 15.3 would seem to improve significantly the ability 
of SCC to predict response to neoadjuvant chemotherapy. We 
demonstrated that the probability of response to chemo- 
therapy could be estimated by a mathematical formula includ- 
ing SCC and CA 15.3 values and clinical variables. Since the 
combined use of NACT and radical surgery is becoming a 
feasible treatment in patients with locally advanced cervical 
cancer [27, 281, the identification of chemoresponsive patients 
could be of utmost importance in the clinical management of 
the disease. 

The prognostic value of preoperative serum CA 125 levels 
in patients with epithelial ovarian carcinomas [29-311 and 
endometrial carcinomas [17, 32,331 has been reported. In 
our study, CA 125 antigen proved to be independently related 
to the prognosis of patients with cervical cancer. This finding 
is in accordance with the study by Avall-Lundquist and associ- 
ates [ 121, who examined CA 125 serum levels in 142 patients 
with primary cervical carcinoma, most of whom had stage 
I-II disease, and were treated by surgery or radiotherapy. 
Interestingly, in our cases, CA 125 positivity seemed to be a 
negative prognostic factor independent of response to chemo- 
therapy, which is one of the most important parameters influ- 
encing survival in patients undergoing NACT and radical 
surgery [34, 351. 

In conclusion, our data suggest that the tumour markers 
analysed in this study could be adopted in the management of 
locally advanced cervical cancer. Pretreatment serum levels of 
SCC together with CA 15.3 assay may be a useful tool in the 
determination of response to chemotherapy, while CA 125 
assay could be evaluated as a prognostic risk factor in these 
patients. If our data are confirmed in a larger prospective 
series, it will be possible to optimise therapeutic planning by 
identifying patients who need more aggressive and/or exper- 
imental therapeutic modalities. 
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