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 Serum tumour markers have been studied extensively to define their 

utility for diagnosis, prognosis, and therapy monitoring of cancer. In the 

present thesis we examined some aspects of the use of CA 125 for differential 

diagnosis and therapy monitoring of ovarian cancer, as well as the prognos-

tic value of a panel of tumour markers for squamous cell (SCC) early stage 

cervical cancer [Chapter 1]. 

Ovarian Cancer

 Ovarian cancer is a disease with a bad prognosis, primarily because it is 

generally diagnosed at a late stage. Although imaging techniques and tumour 

markers can contribute to the differential diagnosis of pelvic masses, no 

reliable screening method is available to detect ovarian cancer in an early 

stage. As CA 125 is used with success in patients with ovarian carcinoma to 

monitor the effect of chemotherapy and, in the follow up, for early detection  

of recurrence, reliable CA 125 assays are important clinical tools for the 

management of ovarian cancer.

 In Chapter 2, we compared the results of the clinical performance of 

seven serum CA 125 immunoassays obtained with first (homologous) and 

second (heterologous) generation CA 125 assays, and with assays applying 

other monoclonal antibodies (MAbs) than OC125 and M11. The ability of 

CA 125 to discriminate between benign and malignant pelvic disease was 

tested in serum obtained from 98 women with benign gynaecological dis-

ease, i.e. uterine fibroids (n = 15), endometriotic lesions (n = 26), and benign 

ovarian tumours (n = 57), and in 89 patients with adenocarcinoma of the 

endometrium (n = 23), colon ( n = 20) and ovary (n = 46). In the range of 0-1000 

kilounits/L, all assays tested were linearly correlated, with correlation coef-

ficients ranging from 0.89 to 0.99. In relation to the original Centocor CA 125 

assay, there was a tendency to measure higher absolute values in the lower 

CA 125 value range. No differences in the capacity to discriminate between 

benign pelvic disease and ovarian cancer was observed between the assays. 

Furthermore, the assays were tested in serial serum samples obtained from 

22 patients with ovarian cancer during treatment and follow-up. All seven 

assays showed similar patterns in all patients studied. We concluded that 

the seven immunoassays are highly concordant with each other and equally 
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reliable for quantification of serum CA 125, and that none of the tests  

offers higher diagnostic accuracy or better discrimination between patients 

groups. However, because of differences in CA 125 absolute values between 

the immunoassays, it is mandatory to use the same assay during the follow 

up period of an individual patient.

 In Chapter 3, we evaluated the technical and clinical performance of 

another CA 125 assay, the Bayer ACS:OV serum assay, and compared it to 

three other CA 125 immunoassays (Centocor CA 125 II, Abbot IMx CA 125 

and Roche Enzymun-Test CA 125 II assays). The assays were tested in serum 

samples obtained from 462 apparently healthy women, and before primary 

treatment from 153 patients with a benign ovarian tumour, 163 patients 

with epithelial ovarian cancer, and 10 patients with a borderline ovarian tu-

mour, as well as in 78 serial samples obtained from 12 patients with ovarian 

cancer during treatment and follow-up. Moreover, serum samples obtained 

before treatment from 68 patients with endometrial cancer, 32 patients with 

adenocarcinoma of the colon,  and 136 patients with benign uterus tumours 

and endometriosis. The assays were tested for human anti-mouse antibodies 

(HAMA) interference in  serum samples from 10 patients (7 men and 3 women) 

who had developed HAMA after immunoscintigraphy with murine MAb.  

Although the MAbs used and their sequential order in the assay is different 

in the ACS:OV, its clinical performance was very similar to that of the other 

three assays. However, the ACS:OV assay had the advantage over the Roche 

Enzymun-Test CA 125 II assay, and to a lesser extent the Centocor CA 125 II, 

that it was less sensitive to HAMA interference, which makes it the assay of 

choice for monitoring response to treatment in clinical trials with murine 

MAb.

 In Chapter 4, the efficacy of a tumour marker panel (CA 125, CA 15-3 

and CA 72-4) to discriminate between benign and malignant pelvic masses 

was evaluated in serum samples obtained from 133 patients with ovarian 

carcinoma, 171 patients with benign pelvic tumours, and 15 patients with 

borderline tumours of the ovary. CA 125 was the most sensitive marker for 

ovarian carcinoma (81%). The highest specificity and positive predictive value 

was obtained with CA 15-3 antigen (95% and 92%, respectively). Considering a 

concomitant elevation of all 3 markers as positive (CA 125 >35U/mL, CA 15-3 

>30 U/mL, and CA 72-4 >3.5 U/mL), a positive predictive value for malignancy 
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of 97% was found. However, only 41% of the patients with ovarian carcinoma 

had a concomitant elevation of all 3 markers. Therefore, although the com-

bination of a simultaneously elevated level of CA 125, CA 15-3, and CA 72-4 

antigens was predictive for malignant disease in almost all cases, such con-

comitant elevation was found in few of the malignant masses. The present 

tumour marker panel seems inferior to tumour marker combinations with 

other test modalities, which include ultrasonography and/or physical exami-

nation and/or menopausal status or age. The discriminatory power of our 

study may have been affected by the fact that the menopausal status of the 

patients was not considered in the analysis.

 In Chapter 5 we analysed changes in serum CA 125 concentrations 

in 77 ovarian cancer patients during salvage treatment with paclitaxel, and 

related the results to tumour response and overall survival. Patients were 

assigned to 3 clinical response groups as defined by WHO criteria: partial 

remission, PR (n = 71), stable disease, SD (n = 22), and progressive disease, PD 

(n = 48). There were no complete responders.

 CA 125 values at the moment of clinical response allocation, the median 

survival duration, and the 3-year survival rate did not differ among WHO de-

fined response groups. For both the stable disease group and the re sponders, 

the slopes of the exponential CA 125 regression curves during paclitaxel 

treatment were negative. Response groups, as defined by CA 125 changes, i.e., 

halving or doubling of baseline values, after 4 courses were concordant with 

WHO defined response groups in only 27%, but predicted survival far better. 

In conclusion, our study confirmed that CA 125 changes in patients receiv-

ing paclitaxel treatment do not correlate with response allocations accord-

ing to WHO criteria. In particular, patients with clinically and radiologically 

defined progression will often not show an increase in CA 125 concentra-

tions from baseline. Those patients who do show doubling of CA 125 values, 

however, have a very poor prognosis. The CA 125 ratio, as determined after 

4 courses of paclitaxel treatment, may be a better indicator of response than 

WHO defined response status.
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Cervical cancer

 The incidence and mortality of cervical cancer in the Netherlands has 

diminished since the introduction of the cervical cancer screening program 

in 1996. Currently, treatment of early stage cervical cancer depends largely 

on the status of the lymph nodes, which are evaluated by imaging techniques 

and eventually by (laparoscopic) lymphadenectomy: patients without lymph 

node involvement undergo radical surgery, and patients with positive lymph 

nodes receive chemoradiation. Adjuvant radiotherapy or chemoradiation 

is given to surgical patients with high-risk tumour characteristics, such as 

large tumour diameter, high tumour grade, vascular invasion,  deep stromal 

infiltration, extension of tumours into resection margins and parametrial 

invasion. An accurate individualization of therapy, i.e. surgery or chemo-

radiation, is of paramount importance for reduction of morbidity without 

running the risk of under treatment, as disease recurrence is generally only 

amenable to salvage therapy with very poor results.

 In Chapter 6, we investigated the  utility of a panel of tumour markers 

(SCC-Ag, CYFRA 21-1, CA 15-3 and CA 125) to identify patients with early 

stage squamous cell cancer (SCC) of the cervix at high risk of recurrence 

and death that would benefit from patient-tailored adjuvant therapy. The 

tumour markers were measured in pretreatment serum samples obtained 

from 78 patients with SCC of the cervix (52 IB, 9 IIA en 18 IIB). All markers 

were significantly associated with overall (OS) and disease-free survival (DFS) 

in univariate analysis (p <0.001 in all cases). Multivariate analysis identi-

fied lymph node status as the strongest predictor for OS and DFS (p <0.001 

and p = 0.001, respectively), followed by CYFRA 21-1 (p = 0.060 and p = 0.027,  

respectively), and CA 15-3 (p = 0.082 and p = 0.017, respectively). Clinical cut-

off values for each marker were defined by maximizing the log-rank statistic 

for overall survival (OS) in the total population as 1.1 μg/L for SCC-Ag, 1.4 μg/L 

for CYFRA 21-1, 40 U/mL for CA 15-3, and 30 U/mL for CA 125. A concomitant 

elevation of SCC-Ag and CYFRA 21-1 (markers positive) defined a group of IB 

patients with significantly lower OS (p = 0.001) and DFS (p = 0.001). Stage IB 

patients with tumours <4 cm or with negative lymph nodes and markers 

positive had significantly poorer OS (p = 0.017 and p = 0.015, respectively)  

and DFS (p = 0.015 and p = 0.011, respectively) compared to all other patients 

in the same group, indicating that the marker combination may help to  
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identify early-stage cervical cancer patients with occult disease requiring  

adjuvant therapy. CA 125 and CA 15-3 both elevated (3 patients) were associ-

ated with an extremely poor prognosis, and may have prognostic value in 

locally advanced cervical cancer.

 SCC-Ag levels correlate with lymph node status, and the marker could 

be a useful adjunct to the still under investigation laparoscopic sentinel 

lymph node (SLN) procedure, once it is established in the clinic for the man-

agement of cervical cancer. 

 In Chapter 7, we analysed pretreatment SCC antigen levels in relation 

to lymph node status, clinicopathological tumour characteristics and out-

come of disease in 91 patients (72 IB1, 10 IB2 en 9 IIA) with early stage SCC 

of the cervix. Of these 58 underwent laparoscopic sentinel lymph node (SLN) 

procedure next to pelvic lymphadenectomy. No false negative SLNs were ob-

served. SCC-Ag levels correlated well with the clinicopathological character-

istics of the tumour. SCC-Ag levels were significantly higher in patients with 

tumours >4cm than in patients with smaller tumours. In the patients that 

underwent surgery (n = 78), SCC-Ag was significantly elevated in patients with 

parametrial involvement (p = 0.001), depth of invasion >15 mm (p >0.001), and 

tumour extension into the resection margins (p = 0.001), but was not related 

to histology grade and lymphovascular space invasion. SCC-Ag levels were 

higher in patients with positive lymph nodes (LN) compared to patients with 

negative LN (p = 0.010), but this difference was not significant in the SLN 

patients. The accuracy to predict LN metastases of SCC-Ag at ROC established 

cutoff levels of 1.65 ng/mL and 5.5 ng/mL was 76% and 78%, respectively, in 

stage IB1, and 53% and 79%, respectively, in stages IB2 + IIA. Whereas no 

deaths were observed in patients with negative LN and negative SCC-Ag levels 

(at previously established cutoff of 1.1 ng/mL, Chapter 6), OS was similarly 

reduced for patients with negative LN but elevated SCC-Ag and patients with 

positive LN, irrespective of their marker levels (Kaplan-Meier analysis of all 

patients and in stage IB1, p = 0.002 and p = 0.026, respectively). We conclude 

that in stage IB1, SCC-Ag >1.65 ng/mL can predict LN metastases more ac-

curately than in higher stages, probably because of the presence of smaller 

tumours in the former. Since SCC-Ag levels above 1.1 ng/mL are already asso-

ciated with a poor prognosis, this might point to a subgroup of patients that 

might benefit from full lymphadenectomy next to a SLN-procedure.  Further-

more, SCC-Ag levels above 1.1 ng/ mL may indicate the presence of occult 
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disease, and should be evaluated, together with other high-risk factors, for 

patient-tailored treatment.

 In Chapter 8 the results of the studies presented in this thesis are  

discussed in the light of recent developments in the field of tumour markers. 
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