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2. 

Khayat D, Lokiec F, Bizzari JP, et al. Phase I clinical study of the 
new aminoacid linked nitrosourea S 10036 administered on a weekly 
schedule. Cancer Res. 1987,47,6782-6785. 

Comments 

Fotemustine, administered according to our schedule, had 3. 
no activity in patients with advanced or recurrent soft tissue 
sarcomas. In contrast, the only drugs with known activity in 
this disease were also found to have activity in second-line 
chemotherapy [3]. This underlines the justification of further ,+. 
drug testing as second-line. Of the other nitrosourea derivatives, 
lomustine has no activity [4] and recently we found nimustine 
to have minor activity. Our study also confirmed the mainly 

Jacquillat CL, Khayat D, Banzet P, et al. Final Report of the French 
multicenter phase II study of the nitrosourea fotemustine in 153 
evaluable patients with disseminated malignant melanoma including 
patients with cerebral metastasis. Cancer 1990,66,1873-1878. 
Van Oosterom, Santoro A, Rouesse J, et al. Chemotherapy in 
advanced soft tissue sarcomas. The EORTC experience. In: Ryan 
JR and Baker L, eds. Recent Concepts in Sarcoma Treatment. The 
Netherlands, Deventer, Kluwer Academic Publishers, 1987, 
183-190. 
Rosenberg SA, Suit HD, Baker LH. Sarcomas of soft tissue. In 
DeVita VT, Hellnan S, Rosenberg SA, eds. Cancer: Principles and 
Practice ofOncology, 2nd edition. Philadelphia, JB Lippincott, 1989, 
1243. 

haematological toxicity of fotemustine. Acknowledgements-Fotemustine was provided by Laboratories Serv- 
The lack of responses added to the haematological toxicity ier Gidy, 45000 Fleury les Aubrais, France. 

Eurf Cancer, Vol. 29A, No. 1,p.o. 14&146,1993. 
Pm& m Grear Bnmm 

0964-1947193$5.00 f 0.00 
0 1992 Pergamm Press Lhi 

CA 15.3 Determination in Patients with Breast 
Cancer: Clinical Utility for the Detection of 

Distant Metastases 
Emilio Bombardieri, Maria Pizzichetta, Paolo Veronesi, Ettore Seregni, 

Anna Bogni, Lorenzo Maffioli, Gloria Saccani Jotti, Maria Antonietta Bassetto, 
Stefano Zurrida and Albert0 Costa 

In 81 healthy women, 26 pregnant women, 25 patients with fibrocystic disease and 144 breast cancer patients, the 
overall diagnostic sensitivity and specificity of the CA 15.3 test was 27 and 97%, respectively. The positive and 
negative predictive values were 93 and 43%. In 150 node-negative patients taking part in a chemoprevention trial 
CA 15.3 was assayed at baseline and every 4’months for a median follow-up of 24 months (range U8). In these 
patients, 5 had local recurrences, 1 had a regional recurrence, 9 had distant metastases and 3 developed cancer 
in the contralateral breast. Among the patients with recurrences, those with distant metastases showed the 
highest ratio of CA 15.3 increase (8/9); in local and regional recurrences, this ratio was lower (2/6). The patients 
with contralateral breast cancer had no significant increase in CA 15.3. Patients in whom metastases were 
detected showed an increase in CA 15.3 4-48 months before clinical or instrumental detection of the metastases. 
EurJ Cancer, Vol. 29A, No. 1, pp. 144-146,1993. 

INTRODUCTION for new tumour markers for breast cancer [lo]. One of these 
SEVERAL CIRCULATING tumour markers for breast cancer have markers is CA 15.3; it can be measured by an immunoradio- 
been discovered [ 11. However, despite extensive research in this metric method (IRMA) based on Mab DF 3 raised against a 
field, no specific markers for breast cancer are available as yet. membrane fraction of liver metastases from breast cancer, and 
Nevertheless, many clinical oncologists still use various tumour Mab 115 D8 raised against milk fat globule membranes [ll, 
markers, especially carcinoembryonic antigen (CEA) [2-61 and 121. Although the diagnostic sensitivity of CA 15.3 seems to be 
tissue polypeptide antigen (TPA) [7-91. Unfortunately, these superior to that of CEA, CA 15.3 determination does not have 
tumour markers do not have sufficient specificity. The develop- much validity in the early detection of primary tumours [13, 
ment of monoclonal antibodies (Mabs) against human mammary 141. Its main clinical indication is in the monitoring of response 
carcinomas has improved the specificity of the reaction with to treatment and in the follow-up of tumour-free patients. In 
breast cancer-associated antigens and has stimulated the search some studies, CA 15.3 serum elevations appeared to anticipate 
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the clinical and instrumental discovery of distant metastases 

[15-181. 
The aims of this study were (a) to confirm the diagnostic 

efficacy of CA 15.3 determination in patients with breast cancer; 
and (b) to evaluate serial determinations of CA 15.3 in the 
follow-up of patients treated for breast cancer in order to detect 
cancer relapse. 

MATERIALS AND METHODS 

Patient selection 

(a) Use of the CA 15.3 test in various breast pathologies. Single 

determinations of CA 15.3 levels were performed in 8 1 healthy 
women (age range l&68 years), in 26 pregnant women (age 
range 21-38 years), in 25 patients with fibtocystic disease (age 
range 21-67 years) and in 144 patients with breast cancer (age 

range 2%77 years). All diagnoses of breast pathology were 
histologically confirmed; 40 patients had no axillary lymph node 
involvement (N-), 54 had axillary lymph node involvement 
(N+) and 50 patients had distant metastases. 

(b) Prospective study of CA 15.3 serum levels during follow-up of 
breast cancer. CA 15.3 serum levels were determined in a group 
of 150 N- patients taking part in a chemoprevention trial. The 
patients had undergone a modified mastectomy or quadrantec- 
tomy plus axillaty dissection and radiotherapy prior to the start 

of the trial. The diagnosis of breast cancer was based on 
histological examination of the surgical specimen and nodes. 
The age ranged from 35 to 65 years and patients had no 
detectable relapse of cancer when they entered the study. 
Physical examination and blood tests including renal, hemato- 
logic and hepatic parameters were performed at baseline and 
once every 4 months. Chest and skeleton X-rays, liver ultrason- 
ography and mammography were performed at baseline and 
once every year. CA 15.3 serum levels were determined at 
baseline and once every 4 months, for an average follow-up 
period of 24 months (range @48 months). 

CA 15.3 determination 
The test for CA 15.3 was performed on the serum by an 

immunoradiometric assay (IRMA), a solid-phase assay based on 
the ‘sandwich’ principle (CIS centocor). In this study CA 15.3 
concentrations were expressed as U/ml. The range of normality 
was established by taking concentrations under the 95th centile 
as normal CA 15.3 values. The coefficient of variation (CV) was 
evaluated on a panel consisting of three groups of samples with 
low, medium and high CA 15.3 concentrations. The intra-assay 
and inter-assay CVs were: for low levels, 7.1-9.3%; for medium 
levels, 5.4-8.2%; for high levels, 6.5-9.7%. 

RESULTS 
Single determinations revealed significantly higher CA 15.3 

serum levels in breast cancer patients than in controls, pregnant 
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Table 1. CA 15.3 serum levels in the follow-up of patients treated 
for breast cancer and evidence of relapse or contralateral breast 

cancer 

Evidence of disease 
Increased CA NormalCA 15.3 

15.3 levels levels 
(n = 10) (n = 8) 

Patients with recurrences (n = 14) 

Local 
Chest wall and surgical scar 2 
Ipsilateral breast after 3 

quadrantectomy 

Regional 

Distant metastases 

1 

8 I 
2 liver 1 bone 
2 lung 
1 bone 
2 lung and bone 
I bone and skin 

Patients with contralateral breast cancer 
(n = 31 

3 

women and subjects with benign breast pathology (ANOVA 
PcO.02). Among breast cancer patients, the highest CA 15.3 
concentrations were found in patients with distant metastases. 
CA 15.3 serum levels (U/ml) were: in the control group, mean 
= 18, S.D. = 9.4, range 7-32; in pregnant women, mean = 29, 
S.D. = 14.9, range 14-80; in benign disease, mean = 12, S.D. 
= 6.3, range 4-30; in breast cancer patients, mean = 53.6, S.D. 
= 129.8, range 4-600. The overall diagnostic sensitivity and 
specificity of the CA 15.3 assay were 27 and 97%, respectively. 
The predictive value of the positive and negative results was 93 
and 49%. 

In the prospective study of serial CA 15.3 determinations, 
breast cancer patients in follow-up had five local recurrences, 
one regional recurrence, nine distant metastases, while 3 of them 
developed cancer in the contralateral breast. The distribution of 
increased CA 15.3 levels is shown in Table 1. Among patients 
with cancer recurrence, those with distant metastases had the 
highest ratio of CA 15.3 increase (819). For patients with local 
and regional recurrences, the ratio was lower (2/6). Contralateral 
breast cancer cases did not show any significant increase in CA 
15.3 levels. 

The 8 patients who developed cancer showed low CA 15.3 
levels in serial determinations during follow-up. These levels 
were stable and showed non-significant negative or positive 
oscillations. 

In Fig. 1, cases are presented which develsoped local recur- 
rences and distant metastases. They showed a continuous 
increase in CA IS. 3 levels and cancer was invariably detected 
several (4-48) months after the initial rise in CA 15.3 at the first 
marker determination. 

DISCUSSION 
Our study confirmed that CA 15.3 serum levels are signifi- 

cantly higher in patients with breast carcinoma than in control 
subjects, pregnant women and patients with benign disease. 
These findings ate in agreement with data reported by other 
authors [ 19, 201. Pregnancy led to an increase in CA 15.3 levels 
in 46% of the observed women. This is probably due to the 
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Fig. 1. Increased CA 15.3 levels in cases with evidence of disease 
during follow-up. 

modifications of the mammary gland occurring in pregnancy 
and, in particular, to enhanced secretion of mucin. In our patient 
series, the differences in CA 15.3 levels among cancer patients 
were not influenced by the number of lymph nodes involved 
but by the presence of distant metastases. 

CA 15.3 determination with the established cut-off value 
(95th centile) had a limited overall diagnostic sensitivity (27%), 
but a good diagnostic specificity (97%). This poor sensitivity is 
confirmed by other authors: the early stages of breast cancer are 
often characterised by low CA 15.3 concentrations 113, 14, 201. 
In contrast, the diagnostic sensitivity was markedly enhanced 
in the presence of distant metastases. This was observed in many 
other studies which demonstrated that the sensitivity of CA 15.3 
increased with the stage of the disease [13, 15, 17, 201. This is 
why the occurrence of high levels may be a predictive signal of 
tumour relapse during the follow-up of breast cancer patients 
[15, 16, 201. 

In our follow-up study, which included 150 breast cancer 
patients who underwent surgery with axillary dissection plus 
radiotherapy, CA 15.3 levels were tested at baseline and every 4 
months. The duration of follow-up was 24 months and only in 
four disease-free patients who showed increased CA 15.3 levels 
at 24 months was CA 15.3 determination performed for another 
24-month period. 15 patients relapsed: 5 had local recurrence, 1 
regional and 9 distant metastases. 3 patients developed contra- 
lateral breast cancer. CA 15.3 levels increased in 10 patients 
with recurrences (2 local recurrences and 8 distant metastases) 
while we did not observe any variations in CA 15.3 levels in 3 
patients with local recurrences, in 1 patient with a regional 
relapse and in 1 patient with distant metastases. Patients who 
developed contralateral breast cancer did not show any increase 
in CA 15.3 levels. Patients in whom metastases were found 
showed an increase in CA 15.3 levels from 4 to 48 months before 
the clinical or instrumental detection of metastases. Only 2 of 
them had elevated CA 15.3 levels at the first determination; also 
in these cases the concentrations progressively increased during 
the subsequent serial determinations. 

The observed alterations in CA 15.3 levels seem to confirm 
that in nearly all cases with distant metastases (8/9), CA 15.3 is 
a strong indicator of tumour relapse. In contrast, CA 15.3 
determinations predict only one-third of local recurrences. In 
contralateral breast cancer, CA 15.3 serum variations failed to 
reach significant concentrations. 

Among patients with evidence of disease in our series, we 
found only 1 case with a progressive increase in CA 15.3 at 48 
months of follow-up. This patient had a diagnosis of suprarenal 

gland adenomas, and at this stage she can be considered as a 
false-positive result. 

In our opinion, these observations are very important for the 
interpretation of serum marker levels in the follow-up of breast 
cancer patients. In fact, high levels of CA 15.3 can be interpreted 
as a reliable signal of cancer only in the presence of distant 
metastases. Local or regional disease does not always cause 
positive biochemical modifications due to the small size of the 
tumour or perhaps to other local conditions, such as poor 
vascularisation, tissue fibrosis of surgical scar or limited cell 
proliferation. For these reasons, the monitoring of breast cancer 
patients by CA 15.3 determination should be combined with 
other clinical and/or instrumental examinations to avoid the 
false-negative results which are frequent, especially in patients 
with local and regional relapse or with contralateral cancer. 
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