
More About: Multifactorial
Analysis of Differences Between
Sporadic Breast Cancers and
Cancers Involving BRCA1 and
BRCA2 Mutations

The indications for searching muta-
tions in BRCA1 gene are based mainly
on clinical data, such as significant fa-
milial background and early onset breast
cancer. However, such indications are
limited in the clinical practice first be-
cause large families are rare in the West-
ern world (1) and second because the
mutation detection rates in populations
now under study are lower than those
previously expected(2). Since breast
cancers associated with BRCA1 muta-
tions harbor specific morphologic fea-
tures(3,4), it is anticipated that the use
of morphologic parameters in combina-
tion or not with family history will help
optimize the screening of BRCA1 germ-
line mutations. Encouraging results

were obtained in screening medullary
breast cancers for BRCA1 mutations
(1).

In support of this view, Brown et al.
(5) advocate for the use of steroid recep-
tor status in the selection of case sub-
jects for screening BRCA1 mutations.
The authors consider that the absence of
both estrogen receptors and progester-
one receptors could be the most distinc-
tive feature of breast cancers associated
with BRCA1 mutations. We performed
a multifactorial analysis incorporating
steroid receptor status among several
other parameters. Our results are in
agreement with the proposal of Brown
et al. about the importance of estrogen
receptor negativity (ER(–)] in the
BRCA1 germline mutation-associated
phenotype(6), but progesterone receptor
negativity appears to be of no further
value in establishing BRCA1 status in
the breast cancer we studied. Notwith-
standing, other parameters associated
with the estrogen receptor pathway may
be used to improve the performance of
genetic screening.

With this aim, we compared the ex-
pression of the estrogen-responsive gene
pS2 (7) immunohistochemically by use
of the P28O2 monoclonal antibody in
breast cancer patients with BRCA1 mu-
tations and in control individuals with
sporadic cancers, according to the estro-
gen receptor status. Case patients (n4
33) with a family history (hereditary
cancers) and consecutive control pa-
tients (n4 193) without a family his-
tory of breast cancer were selected from
the records of the French Cooperative
Network (3) and from our hospital-
based registry, respectively. Since muta-
tions in BRCA1 and BRCA2 genes do
not contribute to more than 5% of all
breast cancers, the control patients were

Table 1.Distribution of pS2 protein expression in estrogen receptor negative [ER(−)] breast cancers
associated with mutations in BRCA1 gene and control patients with ER(−) sporadic breast cancers*

ER(−) tumors

pS2 expression status

Total P

Odds ratio
(95% confidence

interval)Negative (%) Positive (%)

Sporadic breast cancers
(control patients)

35 (60.3) 31 (83.8) 66

Breast cancer patients with
BRCA1 mutations

23 (39.7) 6 (16.2) 29

Total 58 37 95 .016 3.4 (1.1–10.8)

*The pS2 expression was analyzed immunohistochemically by use of P28O2 monoclonal antibody in
ER(−) tumors. A two-sided chi-squared statistical test was used to compare the differences between breast
cancers associated with BRCA1 mutations and control women with sporadic cancers. The odds ratio gives
the strength of the relationship between breast cancers associated with BRCA1 mutations and the pS2
expression status among the ER(−) tumors.
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considered to have breast cancers pre-
dominantly of the sporadic type.

In our panel of 226 breast cancers, 95
(42.0%) were ER(–). Among those
with the tumors that were both
ER(−) and pS2 negative [pS2(−)], 23
(39.7%) of 58 had mutations in the
BRCA1 gene (Table 1). In contrast,
among those with tumors that were
ER(−) and pS2 positive (pS2(+)], only
six (16.2%) of 37 had mutations in the
BRCA1 gene (P 4 .016; odds ratio4
3.4 [95% confidence interval4 1.1–
10.8]). Consequently, among the ER(−)
tumors, those that were also pS2(−)
were more likely associated with a
BRCA1 germline mutation than those
that were pS2(+).

Our study is in agreement with that of
Brown et al. with respect to the use of
the estrogen receptor status of tumors to
optimize identification of carriers of
mutations in the BRCA1 gene. How-
ever, BRCA1 screening that uses estro-
gen receptor status only is not worth-
while (6) because of the low sensitivity
and specificity and the large population
to be tested (corresponding to about
10 000 and 50 000 case patients every
year in France and in the United States,
respectively). Additional parameters can
be selected on the basis of pathophysi-
ologic arguments (similar to the expres-
sion of pS2 gene used in this study), but
other tumor-associated variables, such
as circumscription, proliferation, or dif-
ferentiation(4,6), may be considered as
well in the multivariate analyses. In the
clinical practice, there is a requirement
for characterization of tumors with re-
spect to these variables; this character-
ization will in turn guide the selection of
appropriate variables for multivariate
analyses. The definition of such an al-
gorithm is often the result of the balance
between the expected impact in terms of
positive predictive value, the cost-
effectiveness ratio, and the inter- or in-
tra-observer reproducibility of the pa-
rameters under study. Consequently, the
most operational model in discriminat-
ing tumors associated with a BRCA1
mutation could differ from those defined
on a theoretical basis only.
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RESPONSE

The new data from Eisinger et al.,
indicating that approximately 80% of
estrogen receptor-negative breast can-
cers from BRCA1 mutation carriers also
lack expression of pS2, are a welcome
addition to our knowledge base regard-
ing BRCA1-associated tumors. In a re-
cently published study, Armes et al.(1)

report a similar concordance between
absence of estrogen receptor and lack of
pS2 expression in breast cancers from
BRCA1 mutation carriers, although they
did not observe a statistically significant
difference in pS2 expression between
cancers from BRCA1 mutation carriers
and control subjects in their series. Per-
haps most importantly, given the asso-
ciation between pS2 expression and re-
sponsiveness to tamoxifen(2), these
data underscore the concern that anties-
trogen-based strategies may be ineffec-
tual for the majority of BRCA1 muta-
tion carriers.

In our prior correspondence(3), we
suggested that estrogen receptor expres-
sion of the breast cancer of affected fam-
ily members could be used, via Bayesian
analysis, to fine tune thea priori esti-
mate of finding a pathologic mutation.
Our other principal suggestion was that
multifactorial prediction models be de-
veloped that incorporate discriminating
elements of tumor pathology, such as
hormone receptor content, that are
readily available in standard pathology
reports and for which there is high in-
terobserver agreement. On this score,
immunohistochemical analysis of pS2
expression would be an inappropriate
component to such a model

DEBORAH L. BROWN

BERNARD F. COLE

BRADLEY A. ARRICK

REFERENCES

(1) Armes JE, Trute L, White D, Southey MD,
Hammet F, Tesoriero A, et al. Distinct mo-
lecular pathogeneses of early-onset breast can-
cers in BRCA1 and BRCA2 mutation carriers:
a population-based study. Cancer Res 1999;
59:2011–7.

(2) Soubeyran I, Quenel N, Coindre JM, Bon-
ichon F, Durand M, Wafflart J, et al. pS2 pro-
tein: a marker improving prediction of re-
sponse to neoadjuvant tamoxifen in post-
menopausal breast cancer patients. Br J
Cancer 1996;74:1120–5.

(3) Brown DL, Cole BF, Arrick BA. Re: Multi-
factorial analysis of differences between spo-
radic breast cancers and cancers involving
BRCA1 and BRCA2 mutations [letter], J Natl
Cancer Inst 1999;91:90–1.

NOTES

Affiliations of authors:Norris Cotton Cancer
Center, Dartmouth Medical School, Hanover, NH.

Correspondence to:Bradley A. Arrick, M.D.,
Ph.D., Dartmouth Medical School, Kellogg Box
0128, Hanover, NH 03755 (e-mail: Bradley.
Arrick@dartmouth.edu).

1422 CORRESPONDENCE Journal of the National Cancer Institute, Vol. 91, No. 16, August 18, 1999

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/91/16/1421/2543809 by guest on 19 April 2024


