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Background: A new, fully automated method that mea-
sures the breast cancer-associated glycoprotein CA27.29
has become commercially available. The aim of the
present study was to compare this CA27.29 assay with
the assay that measures CA15.3 in primary breast cancer.
Methods: The study was performed retrospectively on
preoperative serum samples collected from 275 patients
with untreated primary breast cancer (154 node positive
and 121 node negative). Eighty-three healthy control
subjects were also evaluated. CA27.29 was measured
using the fully automated Chiron Diagnostics immuno-
chemiluminescent system (ACS:180 BR). CA15.3 was
measured with a manual immunoradiometric method
(Centocor CA15.3 RIA).
Results: In healthy subjects, CA15.3 was significantly
higher than CA27.29 (P <0.0001). On the other hand, in
breast cancer patients CA27.29 was higher than CA15.3
(P 5 0.013). The mean value found in the control group
plus 2 SD was chosen as the positive/negative cutoff
point. The overall positivity rates were 34.9% for
CA27.29 and 22.5% for CA15.3. The area under the ROC
curve was greater (P <0.001) for CA27.29 (0.72) than for
CA15.3 (0.61). Both markers showed a statistically sig-
nificant, direct relationship, with pathological stage
being higher in node-positive than in node-negative
cases and in larger than in smaller tumors. Neither
CA27.29 nor CA15.3 showed significant associations
with age, menopausal status, or tumor receptor status.
Conclusions: CA27.29 discriminates primary breast can-
cer from healthy subjects better than CA15.3, especially
in patients with limited disease. Prospective studies are
necessary to confirm this conclusion.
© 1999 American Association for Clinical Chemistry

Mucins are large and complex glycoproteins expressed by
several epithelial tissues. Mucins have been grouped into
seven distinct families (MUC1 through MUC7) according
to their genetic and biomolecular characteristics (1 ).
MUC1 represents large transmembrane glycoproteins
with molecular weights ranging from Mr 250 000 to
1 000 000 with extracellular domains formed of a highly
O-linked glycosylated protein core consisting of a variable
number of highly conserved 20-amino acid repeat units
(tandem repeats) (2 ). MUC1 mucins are expressed phys-
iologically at the luminal surface of glandular epithelia.
The expression of MUC1 mucin is up-regulated fre-
quently, and the protein is released in higher amounts in
the blood of patients with breast cancer (2, 3). Several
murine monoclonal antibodies reactive with the MUC1
gene product have been generated (4 ). Some of them have
been used to set up immunoassays for the detection of the
MUC1 mucin in body fluids. CA15.3 (5 ) is the MUC1
marker studied most extensively in breast cancer. It
detects the mucin by two monoclonal antibodies: 115D8
(6 ), which recognizes a still unidentified epitope, and DF3
(7), specific for an epitope site on the protein backbone (8).

In 1996, the American Society of Clinical Oncology
(ASCO) prepared and distributed Clinical Practice Guide-
lines for the Use of Tumor Markers in Breast and Colo-
rectal Cancer (9 ). The ASCO panel considered carcinoem-
bryonic antigen and CA15.3 and recommended that these
markers should not be used for screening, diagnosis,
staging, or surveillance after primary treatment of breast
cancer.

The restrictive ASCO recommendations reflect the low
diagnostic sensitivity of the markers for limited tumor
burden, precluding their use in the recognition of early
disease. In 1997, the ASCO Panel updated these guide-
lines (10 ). They considered an additional tumor marker,
the mucin-associated antigen CA27.29, which had been
evaluated in a well-designed study and approved by the
Food and Drug Administration (11 ). However, the ASCO
panel did not recommend routine use of the marker
because data on the possible impact of the marker on
survival, quality of life, reduced toxicity, or reduced costs
were not available.
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The CA27.29 antigen is detected by the monoclonal
antibody B27.29, specific for the protein core of the MUC1
product (8, 12). Preliminary studies evaluated CA27.29 in
comparison with either CA15.3 or other tumor markers
(13–15). Using a manual RIA method, Chan et al. (11 )
showed in a double-masked, prospective clinical trial that
CA27.29 was effective for the early detection of recurrence
in patients in follow-up after treatment of primary breast
cancer. The diagnostic performance of CA27.29 found in
the latter study seemed superior to those reported to date
for CA15.3 in stage II patients (16–20). Although both
immunoassays detect the MUC1 product, differences are
not unexpected. The MUC1 product may be glycosylated
differently among patients or in the same patient in
different phases of the disease (3, 21). Accordingly, assay
methods set up using monoclonal antibodies against
different epitopes may react in different ways with the
MUC1 product.

In 1995, a fully automated version of the CA27.29 assay
(ACS180:BR; Chiron Diagnostics, East Walpole, MA) be-
came commercially available (22 ). Bon et al. (23 ) com-
pared this method with CA15.3 measured with different
assays in a large patient series with different clinical
conditions, including 114 patients with primary breast
cancer. The present study was performed to evaluate the
fully automated assay for CA27.29 in a representative
cohort of patients with primary breast cancer with the
following aims: (a) to evaluate the diagnostic perfor-
mances of the method; (b) to compare CA27.29 and
CA15.3 in breast cancer and in a control group of appar-
ently healthy women; and (c) to evaluate the relationships
of both markers with the clinical and pathological char-
acteristics of the patients.

Patients and Methods
The study was performed retrospectively using serum
samples stored in the serum bank of the Regional Center
for the Study of Biological Markers of Malignancy of
Venice. The inclusion criteria were as follows: (a) patients
affected by primary breast cancer, stages I to III; (b) no
radiotherapy, chemotherapy, or endocrine manipulations
before the surgery; and (c) no clinical or laboratory
evidence of benign diseases of the liver, pancreas, ovary,
or kidney.

Patient staging was carried out according to the Inter-
national Union Against Cancer criteria. Histological typ-
ing was done according to the WHO classification.

The estrogen and progesterone receptors were mea-
sured in high-speed cytosol, using a radioligand-binding
assay set up according to the European Organization for
Research and Treatment of Cancer standardization crite-
ria (24 ).

Serum was separated by centrifugation at room tem-
perature and stored in multiple aliquots at 280 °C. Sam-
ples (n 5 275) from patients with primary untreated
breast cancer (median age, 65 years; range, 28–80 years)
were randomly selected from sera stored from 1987 to

1993. Serum samples from 80 apparently healthy controls
(median age, 50 years; range, 35–70 years) were also
evaluated.

One hundred fifty-four patients were node negative,
121 were node positive; 150 cases were pT1, 113 were T2,
and 11 were pT3; 105 were in stage I, 148 were in stage II,
and 22 were in stage III. Tumor receptor status was
available in all cases.

assay methods
The ACS:180 BR assay (Chiron Diagnostics) is a fully
automated competitive chemiluminescent immunoassay.
A mouse monoclonal antibody, raised against a peptide
epitope in the tandem region of the MUC1 backbone and
labeled with acridinium ester, is incubated for 7.5 min
with both the patient sample and purified CA27.29 cou-
pled covalently to paramagnetic particles (solid phase).
Both the antigen in the sample and the solid-phase
CA27.29 compete for binding to the labeled antibody.
Therefore, an inverse relationship is found between the
amount of antigen in the sample and the amount of
relative light units detected by the system. The assay was
performed according to the instructions of the manufac-
turer.

The CA15.3 RIA (Centocor Diagnostics) is a two-site,
solid-phase, manual immunoradiometric assay. The
method was performed according to the instructions of
the manufacturer.

acs:180 br assay performance
Within- and between-assay imprecision (CV) was as-
sessed using both a commercial quality-control serum
(tumor marker control, two levels, lot nos. 44031 and
44032; Bio-Rad) and three in-house serum pools prepared
using human serum samples to cover a clinically relevant
range (;10–100 kilounits/L).

Assay imprecision was ,7% for samples with interme-
diate (30;40 kilounits/L; CV ,7.0%) and high antigen
concentrations (;115 kilounits/L; CV ,5.0%), whereas
imprecision tended to increase at very low antigen con-
centrations (10;12 kilounits/L; CV ,15%).

statistical analysis
Data were evaluated using the Spearman correlation, the
Kruskal–Wallis one-way ANOVA on ranks, the x2, and
the Wilcoxon signed-rank tests. Bland–Altman plots were
also used. ROC curves were generated plotting sensitivity
vs 1 2 specificity. The Astute package (DDU software)
was used.

Results
healthy subjects
For CA27.29 and CA15.3 in healthy subjects, the Spear-
man r was 0.774. The Bland–Altman plot (Fig. 1) sug-
gested a tendency to lower CA27.29 values. This was
confirmed by the paired statistics, which showed signifi-
cant differences (P ,0.0001), between CA27.29 and
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CA15.3 (data not shown). The values of CA27.29 and of
CA15.3 as well as the mean 1 2 SD and 13 SD cutoff
points are summarized in Table 1. For further evaluation,
we used the 2 SD cutoff because it corresponded to the
CA15.3 value (31 kilounits/L) frequently used as cutoff
point in clinical practice. The distribution of both CA27.29
and CA15.3 was not significantly different from gaussian.
Therefore, the mean 1 2 SD was used as the cutoff point to
assess tumor marker positivity in patients with breast can-
cer. No association between the markers and either age or
menopausal status was found in the control group. There-
fore, the cutoff points did not require adjustments related to
these variables.

In contrast to Bon et al. (23 ), we found no discordant
values in healthy subjects with very high CA27.29 values
and low CA15.3.

patients with primary breast cancer
For CA27.29 and CA15.3 in patients with breast cancer
(Fig. 2), the Spearman r was 0.797. We found no cases with
abnormal increases of CA27.29 with respect to CA15.3 in
breast cancer patients. The scattergram showing the rela-
tive difference of CA27.29 in comparison with CA15.3
(Fig. 3) confirmed this agreement, but it suggests a

tendency toward higher CA27.29 values in the low range.
Both the values and the positivity rates of CA27.29 are
significantly higher than those of CA15.3 (Table 2). The
ROC curve showed that CA27.29 (area under the curve,
0.72; 95% confidence interval, 0.62–0.82) was superior to
CA15.3 (area under the curve, 0.61; 95% confidence inter-
val, 0.55–0.67) in the present patient series (Fig. 4). The
sensitivity, specificity, and likelihood ratio are summa-
rized in Table 3. Although CA27.29 performs better than
CA15.3, it is worth noting that the sensitivity and speci-
ficity of both markers are relatively low. At a predeter-
mined specificity of 90%, the sensitivity was only 51% for
CA27.29 and dropped to 29% for CA15.3. We had to
accept poor specificity (58% for CA27.29 and 40% for
CA15.3) to reach a sensitivity of 70%.

The ROC curves indicate superior performance of
CA27.29 in the low antigen dose range, i.e., better
specificity in cases with sensitivity #70% (areas under
the ROC curves, 0.721 for CA27.29 and 0.606 for
CA15.3; P ,0.0001).

relationship with other clinical or
pathological indicators
Neither CA27.29 nor CA15.3 showed a significant associ-
ation with age or menopausal status.

Fig. 1. Bland–Altman plot of differences between individual case
values of CA27.29 and CA15.3 in healthy women.
Horizontal lines represent the mean differences and 6 1.96 SD.

Table 1. CA27.29 and CA15.3 serum concentrations in healthy women.

Menopausal status n Value distribution

CA27.29, kilounits/L CA15.3, kilounits/L

Mean SD Mean 1 2 SD Mean 1 3 SD Mean SD Mean 1 2 SD Mean 1 3 SD

Overall 83 Gaussian 15.7 6.4 28.5 34.9 18.2 6.4 31.0 37.4
Premenopausal 44 Gaussian 15.4 6.4 28.2 34.6 17.6 6.8 31.2 38.0
Postmenopausal 39 Gaussian 15.9 6.3 28.5 34.8 18.8 6.0 30.8 36.8

F-ratio, 0.14; P 5 0.704a F-ratio, 0.69; P 5 0.409a

a ANOVA for menopausal status.

Fig. 2. Scatter plot of CA27.29 and CA15.3 in patients with primary
breast cancer.
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Both markers were associated with tumor burden,
being significantly higher in late vs early stages (P
,0.0001 for CA27.29; P 5 0.0004 for CA15.3), in large vs
small tumors (P 5 0.007 for CA27.29; P 5 0.019 for
CA15.3), and in node-positive vs node-negative patients
(P 5 0.002 for CA27.29; P 5 0.087 for CA15.3; Table 4).
Accordingly, the serum concentrations of both markers
were significantly correlated with both the number of
positive lymph nodes (Spearman correlation for CA27.29,
r 5 0.242, P ,0.0001; for CA15.3, r 5 0.188, P 5 ,0.005)
and the tumor diameter (Spearman correlation for
CA27.29, r 5 0.216, P ,0.0003; for CA15.3, r 5 0.206, P 5
,0.0006).

Moreover, CA27.29 was higher than CA15.3 in patients
with more limited tumor burden. The ratio of the CA27.29
positivity rate to the CA15.3 positivity rate was 1.9 in
stage I, 1.6 in stage II, and 1.1 in stage III. Likewise,
according to tumor size, it was 1.8 in pT1, 1.5 in pT2, and
1.0 in pT3.

Neither CA27.29 nor CA15.3 was associated with the
cytosol concentration of either the estrogen receptor or the
progesterone receptor (data not shown).

Discussion
The real usefulness of tumor markers in the management
of breast cancer has been questioned because of the low
diagnostic sensitivity for early disease (9, 10). The major-
ity of published studies have shown that serum concen-
trations and the positivity rates of tumor markers increase
with the extent of the disease. These results have been
reported for carcinoembryonic antigen and for the mucin
markers evaluated to date (16, 20, 25–29). Basically, the
markers showed low sensitivity and specificity in early
stages of the disease and for the early detection of relapse.

Mucin markers have been investigated extensively to
improve their diagnostic effectiveness. In particular,
much effort has been aimed at basic knowledge of MUC1.
The biology of monoclonal antibodies against MUC1 has
been highlighted excellently in the International Society
for Oncodevelopmental Biology and Medicine TD4 Inter-
national Workshop, which represents a milestone in the
characterization of MUC1 epitopes (8 ). Different investi-
gators have demonstrated that many antibodies recognize
very simple, linear peptide motifs of few amino acids in
the tandem repeat. Using the technique of minimum

Fig. 3. Bland–Altman plot of differences between individual case
values of CA27.29 and CA15.3 in patients with primary breast cancer.
Horizontal lines represent the mean differences and 6 1.96 SD.

Table 2. CA27.29 and CA15.3 in patients with primary breast cancer.

Menopausal status n

CA27.29 CA15.3

Median,
kilounits/L

Interquartile range,
kilounits/L

Positive
cases, %a

Median,
kilounits/L

Interquartile range,
kilounits/L

Positive
cases, %a

Overall 275 24.3 14.5–32.0 34.9% 20.5 14.6–29.4 22.5
Premenopausal 57 23.7 14.2–32.0 31.6% 20.8 14.6–28.8 19.3
Postmenopausal 202 24.1 14.8–32.1 36.1% 20.5 14.3–29.4 22.9

P 5 0.788b P 5 0.524c P 5 0.513b P 5 0.559c

a Cutoff: mean 1 2 SD of values found in healthy subjects.
b Kruskal-Wallis for menopausal status.
c x2 for menopausal status.

Fig. 4. ROC curves of CA27.29 and CA15.3.
Area under the curve 6 SE: CA27.29, 0.721 6 0.027; CA15.3, 0.606 6 0.031
(P ,0.0001). Arrows indicate selected cutoffs.
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epitope mapping with overlapping synthetic peptide,
they demonstrated that the monoclonal antibodies B27.29
(CA27.29 assay), DF3 (CA15.3 assay), b12 (MCA assay),
and BC4E549 (CA549 assay) recognize virtually identical
amino acid sequences (8 ).

Several variables can affect the in vivo detection and
quantification of MUC1-related markers. The variability
of both the number of tandem repeats and the posttran-
scriptional glycosylation may affect epitopes accessibility
(3 ) in individual patients. Moreover, the effect of glyco-
sylation at sites flanking the epitope may either increase
or decrease antibody recognition (30 ). Considering that in
cancer patients glycosylation enzymes may be altered, a
marked heterogeneity of MUC1-derived molecules may
be expected among different patients (31 ). In addition,
heterogeneity may also occur in an individual patient at
different times during the course of the disease because of
phenotypic variations, either spontaneous or related to
the biological effects of treatments.

The in vivo detection of MUC1 products may be
further complicated by the presence of circulating anti-
mucin autoantibodies, occasionally found in cancer pa-
tients as a result of a host response to altered mucin

biochemistry. These antibodies are capable of forming
mucin-antibody mucin immunocomplexes. These com-
plexes may variably affect MUC1 detection, depending on
the assay format. The sensitivity of two-site immunomet-
ric assays (i.e., CA15.3) may be substantially lowered,
whereas competitive assays (i.e., CA27.29) should be less
affected (11, 32).

The preceding causes of variability indicate the need
for a thorough preliminary evaluation of any new assay
for a MUC1 marker to test its actual clinical effectiveness
before its routine use. A competitive manual RIA for
CA27.29 has been preliminarily evaluated. Several pub-
lished studies have demonstrated an excellent correlation
between CA27.29 and CA15.3 and have reported almost
comparable sensitivity and specificity values for the two
markers (13–15). In a recent paper, Chan et al. (11 ), using
the manual Truquant BR RIA, evaluated the effectiveness
of CA27.29 for the early detection of breast cancer relapse.
Their results showed that the marker had a relatively
higher sensitivity compared with that of CA15.3 reported
in the literature. They found a sensitivity of 57.7% for
recurrence in a cohort of 166 breast cancer patients,
represented by 133 cases (80.1%) in stage II at presenta-

Table 3. Sensitivity, specificity, and positive likelihood ratios of CA27.29 and CA15.3.

Preset sensitivity

Cutoff, kilounits/L Specificity Positive likelihood ratioa

CA27.29 CA15.3 CA27.29 CA15.3 CA27.29 CA15.3

0.99 4.2 6.1 0.01 0.01 1.00 (0.00–4.10) 1.00 (0.00–4.10)
0.95 7.2 7.7 0.13 0.04 1.09 (0.00–2.20) 0.99 (0.00–2.76)
0.90 9.3 9.0 0.19 0.08 1.11 (0.24–1.97) 0.98 (0.00–2.14)
0.80 13.1 12.8 0.37 0.19 1.27 (0.63–1.91) 0.99 (0.19–1.79)
0.70 16.6 15.9 0.58 0.40 1.67 (1.10–2.24) 1.17 (0.58–1.76)

Preset specificity

Cutoff, kilounits/L Sensitivity Positive likelihood ratioa

CA27.29 CA15.3 CA27.29 CA15.3 CA27.29 CA15.3

0.99 28.9 36.6 0.33 0.12 33.00 (31.02–34.98) 12.00 (10.00–14.00)
0.95 25.7 28.9 0.43 0.25 8.60 (7.56–9.64) 5.00 (3.82–6.18)
0.90 24.1 27.2 0.51 0.29 5.10 (4.32–5.87) 2.90 (2.14–3.66)
0.80 21.9 23.4 0.57 0.39 2.85 (2.24–3.46) 1.95 (1.35–2.55)
0.70 19.2 20.9 0.63 0.48 2.10 (1.53–2.67) 1.60 (1.05–2.15)

a 95% confidence interval in parentheses.

Table 4. Relationship between both CA27.29 and CA15.3 and tumor extension.

Pathological stage n

CA27.29 CA15.3

Median,
kilounits/L

Interquartile range,
kilounits/L

Positive
cases, %a

Median,
kilounits/L

Interquartile range,
kilounits/L

Positive
cases, %a

T1 150 22.2 13.1–29.8 30.0 19.4 14.0–25.8 16.6
T2 113 24.9 16.7–33.2 39.8 21.8 15.8–32.1 27.0
T3 11 32.4 23.8–45.7 54.5 34.8 16.8–45.0 54.5
N0 154 21.2 13.1–30.2 30.5 19.5 13.7–26.6 19.3
N1 121 25.6 18.7–34.8 40.5 22.4 15.8–32.2 22.9
Stage I 105 20.2 11.9–29.5 28.6 19.4 12.9–24.5 15.2
Stage II 148 24.7 15.8–31.9 35.8 20.6 14.5–30.2 23.0
Stage III 22 33.7 25.7–40.9 59.1 31.6 22.3–42.1 54.5

a Cutoff: mean 1 2 SD of values found in healthy subjects.
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tion. They compared this sensitivity with the 10.6–29%
sensitivity reported by others for CA15.3 in patients with
stage II primary breast cancer (12–19). The sensitivity of
CA15.3 for the detection of recurrence is indeed higher in
several published papers (25–29, 33–37) than the sensitiv-
ities cited by Chan et al. (11 ). However, the increased
concentrations of the markers in follow-up have been, in
general, correlated with actual tumor burden at the time
of relapse, whereas patients have not been evaluated with
reference to the stage of their disease at presentation. The
comparison between CA27.29 and CA15.3 performed by
Chan et al. (11 ), although innovative and interesting, is
indirect and should be confirmed by more stringent
studies because the authors did not compare CA27.29 and
CA15.3 in the same patient series. Such a study has been
published by Bon et al. (23 ), who compared the ACS:180
CA27.29 assay with four different commercially available
CA15.3 assays. They examined a large case series, includ-
ing 114 patients with primary breast cancer. In general,
they found a very good correlation between CA27.29 and
the examined CA15.3 assays. In addition, the correlation
with the Centocor manual CA15.3 RIA was excellent.
However, although describing their results separately for
the different clinical conditions, they compared the vari-
ous methods by considering all the clinical cases together,
i.e., benign breast disease, breast cancer (combined stag-
es), and other malignancies. In the present study, we
directly compared the two markers in a cohort of patients
with primary breast cancer larger than that of Bon et al.
(275 vs 114) to elucidate the relationship of the marker
with other clinical and biological characteristics of the
disease.

We previously compared CA15.3 with other MUC1
markers, namely MCA and CA549. In both instances, we
found good correlation between CA15.3 and either MCA
or CA549 (38, 39). Although the results were not inter-
changeable in individual patients, the different methods
provided comparable information in terms of sensitivity
and specificity.

In the present patient series, CA27.29 was higher than
CA15.3 in those patients with primary breast cancer,
whereas it was lower than CA15.3 in healthy subjects. The
opposite behavior of the two markers in healthy and in
cancer subjects suggests that CA27.29 may be more can-
cer-specific. This led to a lower cutoff point for CA27.29
and, consequently, to superior sensitivity and specificity
values.

Although we calculated both the mean 1 2 SD and 1 3
SD cutoff points, we used only the 2 SD cutoff for the
method comparison because it corresponds to the CA15.3
value (31 kilounits/L) frequently used as a cutoff point in
clinical practice. The choice of the 2 SD instead of the 3 SD
cutoff did not affect the results of the comparison between
the two markers because the cutoffs of both markers were
calculated in the same control group using the same
statistics and were then subsequently used to examine the
same patient series.

CA27.29 and CA15.3 are directly associated with the
extent of disease. These findings are in contrast with those
of Bon et al. (23 ), who could not find different CA27.29 or
CA15.3 values in relation to the disease stage. This may
have been because of the small number of cases from each
clinical stage that they evaluated. Indeed, CA27.29 con-
centrations and positivity rates are higher than CA15.3 in
patients with earlier stages of disease, whereas the two
markers show comparable results in stage III cases. Al-
though the latter data should be interpreted cautiously
because of the relatively low number of stage III cases,
they indicate an overall higher sensitivity of CA27.29 for
early disease and corroborate the findings of Chan et al.
(11 ), who showed a high sensitivity for relapse and
suggested that CA27.29 is more sensitive than CA15.3 in
that setting. Of further note, and in agreement with a
higher sensitivity for early disease, CA27.29 was signifi-
cantly higher than CA15.3 in patients when marker concen-
trations were within the health-related reference intervals
(data not shown).

As with all tumor markers, increases of a particular
analyte are not absolute evidence of the presence of
malignancy and should be interpreted within the overall
context of patient management. Although in our study we
did not see any evidence of abnormal increases of
CA27.29, Bon et al. (23 ) did report that in 3 of 250
apparently healthy individuals, CA27.29 unexpectedly
increased above the health-related cutoff. Of note, this
increase persisted in only one individual after further
analysis. It was subsequently shown that these anomalous
increases could be attributed to the presence of a unique
interfering factor in these samples that had the character-
istics of an anti-idiotypic antibody to B27.29 (P. Maimonis,
personal communication).

Chiron Diagnostics has developed a new version of the
ACS:180 BR assay, designed to eliminate these discrepan-
cies. A pretreatment step, involving the addition of NaOH
to all samples before antibody incubation, was added to
the assay. The NaOH presumably denatures this putative
interfering antibody without affecting the CA27.29 con-
centrations. The new assay, made available only after the
completion of our study, has been validated extensively,
and it was determined that the pretreatment has no effect
on samples not containing the interfering factor (data not
shown). Therefore, because we observed no samples with
falsely increased values, it is extremely unlikely that our
results would change if we used the new version of the
assay. In confirmation of our supposition, a study com-
paring the new version of the ACS:180 BR assay with
CA15.3 was performed recently. Supporting our results,
Aspeslet et al. (40 ) reported the superior performance of
CA27.29 over CA15.3 in all stages of breast cancer.

The superior diagnostic performances of CA27.29 may
be ascribed to the ability of the assay to detect a well-
defined peptide epitope, whereas CA15.3 relies on the
detection of two epitopes, one of which is still uncharac-
terized and could possibly be of carbohydrate nature.
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Because most carbohydrate structures are not unique and
occur on many different molecules, recognition of carbo-
hydrate by CA15.3 could theoretically lead to higher
interindividual variability (41 ). However, in a previous
study CA15.3 showed higher sensitivity values than
CA549 (39 ), which is assayed through a monoclonal
antibody specific for a peptide epitope almost identical to
that recognized by B27.29 (8 ). Therefore, the superior
performance of CA27.29 may be attributed not only to the
epitope specificity or the antibody, but may be related to
assay architecture as well. Although CA27.29 is superior
to CA15.3, both assays still present limited sensitivity and
specificity values. These findings should therefore prompt
researchers to work toward newer assay formats with
high sensitivity for the detection of early disease.

From the findings of the present study we can draw the
following conclusions: (a) the fully automated immuno-
chemiluminescent ACS:180 BR CA27.29 assay presents
diagnostic performances superior to those of CA15.3 in
patients with primary breast cancer; and (b) the higher
sensitivity found in cases with limited disease confirms
previous findings (11 ) and prompts the need for wide,
prospective follow-up studies aimed at an early detection
of the relapse.

The present investigation was supported, in part, by
Regione Veneto, Italy. We thank Chiron Diagnostics (East
Walpole, MA) for kindly providing us with the kits
necessary to perform the study.
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28. Miserez AR, Günes I, Müller-Brand J, Walther E, Fridrich R, Macke
H, et al. Clinical value of a mucin-like carcinoma-associated
antigen in monitoring breast cancer patients in comparison with
CA15.3. Eur J Cancer 1991;27:126–31.

29. Dnistrian AM, Schwartz MK, Greenberg EJ, Smith CA, Schwartz
DC. Evaluation of CA M26, CA M29, CA15.3 and CEA as circulat-
ing tumor markers in breast cancer patients. Tumor Biol 1991;
12:82–90.

30. Schol DJ, Meulenbroek MFA, Snijdewint FGM, von Mensdorff-
Pouilly S, Verstraeten RA, Murakami F, et al. ‘Epitope fingerprint-
ing’ using overlapping 20-mer peptides of the MUC-1 tandem
repeat sequence. Tumor Biol 1998;19:35–45.

31. Spencer DIR, Price MR, Tendler SJB, De Matteis CI, Stadie T,
Hanisch FG. Effect of glycosylation of a synthetic MUC1 mucin-
core-related peptide on recognition by anti-mucin antibodies.
Cancer Lett 1996;100:11–5.

32. Gourevitch MM, Mensdorff-Pouilly S, Litvinov SV, Kenemans P,
van Kamp GJ, Verstraeten RA, Hilgers J. Polymorphic epithelial
mucin (MUC-1) containing circulating immune complexes in carci-
noma patients. Br J Cancer 1995;72:934–8.

33. Molina R, Filella X, Mengual P, Prats M, Zanon G, Daniels M,
Ballesta AM. MCA in patients with breast cancer: correlation with
CEA and CA15.3. Int J Biol Markers 1990;5:14–21.

34. Crippa F, Bombardieri E, Seregni E, Castellani MR, Gasparini M,
Maffioli L, et al. Single determination of CA15.3 and bone

scintigraphy in the diagnosis of skeletal metastases of breast
cancer. J Nucl Biol Med 1992;36:52–5.
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