
More About: Prognostic
Importance of Low c-erbB2
Expression in Breast Tumors

The Journal recently published corre-
spondence reporting a debate about a
particularly low expression of c-erbB2
protein in breast cancer patients, which,
as in the case of very high levels of the
protein, could indicate a poor prognosis
(1,2). That low c-erbB2 protein concen-
trations may have a different meaning
from that of intermediate levels of the
protein is not a recent finding. In 1992,
by use of an enzyme-linked immunosor-
bent assay (ELISA) (Oncogene Science,
Uniondale, NY) in breast tissue homog-
enates, our group (3) reported a non-
monotonic relationship of c-erbB2-
encoded protein p185 with estrogen and
progesterone receptors in breast cancer
tissue. In further studies, we found a
strong association between both ELISA
and western blot analysis with an immu-
nohistochemical method (4,5). How-
ever, when we divided breast cancer tis-
sue samples into three groups, both the
samples with low levels of p185 and
those with high levels were associated
with low estrogen and progesterone re-
ceptor levels and with a high percentage
of lymph node-positive tumors (4,5).
These findings were confirmed by other
groups [(6) and references in (2)].

In a small number of tissue samples,
we found that both low and high p185
concentrations indicate a similar high
risk of relapse when compared with tis-
sue samples with intermediate levels of
p185 (7). Three further studies [reported
in (2)] confirmed similar prognostic be-
havior, while one did not (1).

All of these papers (1–7) are, how-
ever, only preliminary studies. Although
Ferrero-Poüs et al. (1) evaluated more
patients than the number reported in pre-
vious studies, they performed only an
univariate analysis, and the patients
whose tissues they examined were not
homogeneous with respect to lymph
node status and therapies received. It is

worth noting that we recently have sepa-
rately evaluated groups of 100 lymph
node-negative and 141 lymph node-
positive breast cancer specimens, with a
median follow-up of 53 months. By di-
viding the groups into quartiles, we
found that the nonmonotonic prognostic
significance (with the first and the
fourth quartiles showing the same nega-
tive prognostic indication) is restricted
to lymph node-positive cases (two-sided
P � .001 by the log-rank test). Obvi-
ously, these results are also preliminary,
and we are planning to enlarge the case
series to evaluate separately the prog-
nostic significance in lymph node-
positive patients treated with chemo-
therapy and those treated with hormonal
therapy. The study will be carried out by
use of modeling that allows for an analy-
sis of the concentration of p185 as a con-
tinuous variable, avoiding the need for
determination of cut points. Similarly, a
longer follow-up is advisable to better
evaluate the new data by Koscienly et al.
(2), as correctly pointed out by the au-
thors.

We believe that biochemical immu-
nometric methods should be taken into
account, at least in the design of clinical
studies, for the assessment of p185 ex-
pression and its prognostic significance.
They allow for quantitative and repro-
ducible results in milligrams of tissue,
which are more likely than the micro-
gram samples assessed routinely in im-
munohistochemical analyses to be truly
representative of the tissue. In addition,
both analytic standardization and quality
control are more feasible.

While the publication of results from
pilot studies was certainly necessary to
reveal the findings and to stimulate de-
bate, we believe that the next step is to
produce more robust studies with a suf-
ficient number of cases in homogeneous
groups of patients and possibly vali-
dated with an independent set of pa-
tients. We believe that additional provi-
s ional inves t igat ions should be
discouraged to avoid the risk of dissemi-
nating misinformation about a possibly
promising prognostic parameter.
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RESPONSE

Dittadi et al. have rekindled the de-
bate on the adverse prognostic value of
low c-erbB2 expression after publica-
tion in the Journal of our results on 488
primary breast cancer patients (1). Our
study did not confirm the detrimental
impact of low c-erbB2 expression (pro-
tein or RNA) that had been described in
few studies using quantitative methods
(2–5) or the nonmonotonic relationship
between c-erbB2 and steroid receptor
expression (3,4,6,7). Most studies in-
volving thousands of patients have
shown that c-erbB2 gene amplification
or overexpression is negatively related
to steroid hormone receptors and is as-
sociated with a poor prognosis. In our
updated database (June 2000, median
follow-up of 10 years), the highest fre-
quency of metastasis is still restricted to
patients with high c-erbB2, both in the
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overall population and in subgroups de-
fined by lymph node status, and we con-
firmed the strong inverse relationship
between c-erbB2 and steroid receptors
(not shown).

To determine whether so-called low
c-erbB2 expression in the different
analyses corresponds to identical sub-
sets of patients, we have compared the
published definitions of these “low” val-
ues. As shown in Table 1, the percentage
of patients with low c-erbB2 values var-
ied widely from study to study (8.5%–
57.8%). In some studies, low c-erbB2
concentrations (lower than the highest
level in nonmalignant tissue) were at-
tributed to about 50% of the tumors that
did not display c-erbB2 overexpression
(3,6,7). In one study (3), low c-erbB2
expression was defined by values under
the first quartile. In other studies (1,2,4),
low levels were attributed to about 10%
of the tumors with very low c-erbB2 ex-
pression, which could be qualified as
c-erbB2-underexpressing tumors, but
there is no consensus on whether these
patients have a poorer outcome (1,4).
Regarding the nonmonotonic relation-
ship between c-erbB2 expression and
hormone receptor status, failure to re-
port certain patient characteristics some-
times hinders comparisons among stud-
ies.

Three published studies or abstracts
(3–5) have examined the potential inde-
pendent prognostic impact of low c-
erbB2 values in multivariate analyses.
Two of these reports (3,5) pooled low
and high values to form a high-risk
group relative to patients with interme-
diate values. This approach is mislead-

ing. The only valid approach is to iden-
tify patients with low expression and to
determine if this variable fits the model
(4). Moreover, in all cases, including our
study, patient populations are heteroge-
neous with respect to lymph node status
and adjuvant therapy.

Therefore, published studies focused
on tumors with “low” c-erbB2 expres-
sion involve quite different categories of
patients and are difficult to interpret. At
present, the main clinical interest of c-
erbB2 determination is to identify meta-
static patients who will respond to anti-
c-erbB2 antibodies (e.g., Herceptin)
rather than to consider its prognostic
value in primary breast cancer. Regard-
ing the response to antibody-based
therapy, only the highest levels of ex-
pression, corresponding to gene ampli-
fication, are considered. Quantitative
biochemical methods could help to de-
termine the optimal cutoff for this pur-
pose in comparison with quantitative re-
verse transcription–polymerase chain
reaction, fluorescence in situ hybridiza-
tion, and immunohistochemistry.
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REFERENCES

(1) Ferrero-Pous M, Hacene K, Tubiana-Hulin M,
Spyratos F. Re: Prognostic importance of low
c-erbB2 expression in breast tumors [letter]. J
Natl Cancer Inst 1999;91:1584–5.

(2) Koscielny S, Terrier P, Spielmann M, Delarue
JC. Prognostic importance of low c-erbB2 ex-
pression in breast tumors [letter]. J Natl Can-
cer Inst 1998;90:712.

(3) Dittadi R, Brazzale A, Pappagallo G, Salbe C,
Nascimben O, Rosabian A, et al. ErbB2 assay
in breast cancer: possibly improved clinical
information using a quantitative method. An-
ticancer Res 1997;17:1245–7.

(4) Koscielny S, Terrier P, Daver A, Wafflart J,
Goussard J, Ricolleau G, et al. Quantitative
determination of c-erbB-2 in human breast tu-
mors: potential prognostic significance of low
values [abstract]. Breast Cancer Res Treat
1998;50:308

(5) Pawlowski V, Revillion F, Hornez L, Peyrat
JP. Low concentrations of c-erbB-2 mRNA
(real time RT–PCR) are associated with a poor
prognosis in 404 unselected primary breast
cancers [abstract]. Proc Am Assoc Cancer Res
1999;40:1355.

(6) Dittadi R, Donisi PM, Brazzale A, Marconato
R, Spina M, Gion M. Immunoenzymatic assay
of erbB2 protein in cancer and non-malignant
breast tissue. Relationships with clinical and
biochemical parameters. Anticancer Res 1992;
12:2005–10.

(7) Piffanelli A, Dittadi R, Catozzi L, Gion M,
Capitanio G, Gelli MC, et al. Determination of
ErbB2 protein in breast cancer tissues by dif-
ferent methods. Relationships with other bio-
logical parameters. Breast Cancer Res Treat
1996;37:267–76.

NOTES

Affiliations of authors: F. Spyratos, M. Ferrero-
Poüs, (Laboratoire d’Oncobiologie), M. Tubiana-
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tre René Huguenin, 35 rue Dailly, 92211 Saint-
Cloud, France (e-mail: f.spyratos@stcloud-
huguenin.org).

Editor’s note: Serge Koscielny et al. declined to
respond to the correspondence of Ruggero Dittadi
and Massimo Gion.

Table 1. Definition and percentage of patients with “low” c-erbB2 expression in primary breast cancer*

Investigator, y
(reference No.)

No. of
patients

Method used
(supplier)

Definition of low
c-erbB2 expression

Percentage of patients
with low c-erbB2 values

Adverse prognostic
value of low c-erbB2

Dittadi et al., 1992 (6) 130 ELISA (Oncogene Science) Concentrations up to the highest
nonmalignant tissue level

57.8 ND

Pifanelli et al., 1996 (7) 185 EIA (Triton Diagnostic) Concentrations up to the highest
nonmalignant tissue level

44.9 ND

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Dittadi et al., 1997 (3) 115 ELISA (Oncogene Science) <First quartile 25 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Koscielny et al., 1998 (2) 117† EIA (Triton Diagnostic) <Geometric mean minus one

standard deviation
8.5 Yes

Koscielny et al., 1998 (4) 1062 EIA (Triton Diagnostic) <Geometric mean minus one
standard deviation

10.4 Yes

Ferrero-Poüs et al., 1999 (1) 488 EIA (Triton Diagnostic) <Geometric mean minus one
standard deviation

9 No

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Pawlowski et al., 1999 (5) 404 Real time RT–PCR <0.4 × 10−6 Not specified Yes

*ELISA � enzyme-linked immunosorbent assay; EIA � enzyme immunoassay; ND � not determined; RT–PCR � reverse transcription–polymerase chain
reaction.

†These patients are included in (4).
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