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Trastuzumab in Breast Cancer

TO THE EDITOR: With regard to the reports by
Piccart-Gebhart and colleagues and Romond and
colleagues (Oct. 20 issue)>? on adjuvant trastu-
zumab, I have two concerns. The first is that sta-
tistics based on immature data are not necessar-
ily significant. As an example, I cite the landmark
1976 report by Bonadonna and colleagues,® which
established adjuvant chemotherapy with cyclo-
phosphamide, methotrexate, and fluorouracil
(CMF) for node-positive breast cancer. They re-
ported an extraordinary benefit in progression-
free survival among postmenopausal patients at
27 months (P=0.001). However, at 36 months,*
there was less benefit (P=0.16), and at 20 years,>
there was no survival benefit from having re-
ceived CMF. If Bonadonna et al. had terminated
the study at 27 months, it would have been many
years before a researcher would have dared to
have a control group receiving no chemotherapy
in a study of postmenopausal breast cancer.

The second concern is the risk of long-term
cardiac effects. The dire consequences of irra-
diating too much of the heart in postoperative
patients with breast cancer were not understood
until more than 15 years after treatment. Since
cardiac side effects of trastuzumab are not seen
in laboratory animals, we have no long-term data.
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This uncertainty should dampen our enthusiasm
when prescribing adjuvant trastuzumab for pa-
tients with low-risk, HER2-positive breast cancer.

Stuart G. Gilbert, M.D.

Maine Medical Center
Portland, ME 04102
gilbes@spectrummg.com
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TO THE EDITOR: After preoperative chemotherapy,
HER2 status may change from that detected in
the core biopsy specimen to that in a sample of
the resected breast cancer in 4 to 35 percent of
cases as assessed by immunohistochemistry and
in 13 percent of cases as assessed by fluores-
cence in situ hybridization (FISH).*> HER2-nega-
tive status may convert to a positive status in 2 to
9 percent’3 of patients, as assessed by immuno-
histochemistry or FISH, and from a positive status
to a negative status in 15 to 26 percent of pa-
tients, as assessed by immunohistochemistry®+>
or in 4 percent, as assessed by FISH.* In our lim-
ited experience, after neoadjuvant therapy with
epirubicin and paclitaxel, in two of eight patients
(25 percent) the HER2 status shifted to positive,
and in one patient (12.5 percent) it shifted to
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negative, as assessed by immunohistochemistry.
The increasing use of neoadjuvant chemotherapy
and the possible introduction of trastuzumab in
this setting or in adjuvant treatment raise the
question of whether HER2 status should be bet-
ter defined before treatment with trastuzumab is
started. In the Herceptin Adjuvant (HERA) study
reported by Piccart-Gebhart et al., 11 percent of
those HER2-positive patients (approximately 560
patients) were treated with neoadjuvant chemo-
therapy; how did the authors manage the care of
patients whose HER2 status changed?

Giuseppe L. Banna, M.D.
Armando Santoro, M.D.

Istituto Clinico Humanitas
20089 Rozzano (Milan), Italy
gbanna@yahoo.com

1. Varga Z, Caduff R, Pestalozzi B. Stability of the HER2 gene
after primary chemotherapy in advanced breast cancer. Virchows
Arch 2005;446:136-41.

2. Arens N, Bleyl U, Hildenbrand R. HER2/neu, p53, Ki67, and
hormone receptors do not change during neoadjuvant chemo-
therapy in breast cancer. Virchows Arch 2005;446:489-96.

3. Taucher S, Rudas M, Mader RM, et al. Influence of neoad-
juvant therapy with epirubicin and docetaxel on the expression
of HER2/neu in patients with breast cancer. Breast Cancer Res
Treat 2003;82:207-13.

4. Burstein HJ, Harris LN, Gelman R, et al. Preoperative therapy
with trastuzumab and paclitaxel followed by sequential adjuvant
doxorubicin/cyclophosphamide for HER2 overexpressing stage II
or III breast cancer: a pilot study. J Clin Oncol 2003;21:46-53.

5. Vincent-Salomon A, Jouve M, Genin D, et al. HER2 status in
patients with breast carcinoma is not modified selectively by pre-
operative chemotherapy and is stable during the metastatic pro-
cess. Cancer 2002;94:2169-73.

TO THE EDITOR: In his editorial* accompanying
the reports of the results of the HERA trial and
of the combined results reported by Romond et al.
of the National Surgical Adjuvant Breast and
Bowel Project (NSABP) trial B-31 and the North
Central Cancer Treatment Group (NCCTG) trial
N9831, Hortobagyi suggests that the difference
in disease-free survival between the two trials can
be explained by the difference in the schedule of
trastuzumab administration (concurrent vs. se-
quential) and by the use of taxanes in only a mi-
nority of patients in the HERA trial. However,
another consideration would be lead-time bias,
because owing to the design of the trials, day 0 in
the HERA trial was defined as after completion
of adjuvant chemotherapy and a median of 8.4
months after the diagnosis of breast cancer, where-
as day 0 in the North American NSABP B-31 and
NCCTG N9831 trials was the day of the initiation
of adjuvant chemotherapy with trastuzumab. Al-

though the authors do not provide the relevant
data, day 0 in the NSABP B-31 and NCCTG N9831
trials would probably be only about four months
after diagnosis. I believe that this four-month
difference is enough to explain the moderate dif-
ference observed. Reanalysis of the data with a
common zero point (e.g., the day of diagnosis or
the day of surgery) would help to resolve this
issue.

loannis G. Gounaris, M.D.

Derriford Hospital
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TO THE EDITOR: We were surprised by Hortoba-
gyi’s suggestion that the findings of Sato et al.?
in their study of monoclonal antibodies against
the epidermal growth factor receptor “encour-
aged scientists at Genentech to develop a mouse
monoclonal antibody with high affinity for the
extracellular domain of the HER2 transmembrane
protein,” since Genentech knew of more direct
evidence of the therapeutic potential of antibody
against Her2/neu. Beginning in the early 1980s,
we collaborated with Weinberg’s laboratory to de-
velop a monoclonal antibody against Her2/neu
and reported our findings in 1985 and 1988.23
Treatment of Her2/neu-transformed cancer cells
with the antibody reversed the malignant pheno-
type in vitro, and the antibody inhibited the
growth of rodent tumors expressing Her2/neu in
vivo. These observations stimulated the develop-
ment by Genentech of an antibody against human
Her2/neu. Genentech scientists used an immuni-
zation protocol similar to ours, and the resultant
antibodies were tested similarly.

Our comments on the history of the develop-
ment of Her2/neu-targeted therapeutics are in no
way meant to minimize the work of the scien-
tists at Genentech and collaborators in the devel-
opment of trastuzumab (Herceptin). However, the
etiquette of science dictates that the guiding pub-
lished studies be recognized in a manner that
maintains an accurate historical record.

Makoto Katsumata, Ph.D.

Jeffrey A. Drebin, M.D., Ph.D.
Mark I. Greene, M.D., Ph.D.
University of Pennsylvania School of Medicine

Philadelphia, PA 19104-6082
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Drs. Drebin and Greene are inventors of a patent and disclosure
licensed by Genentech dealing with monoclonal antibodies to
p185Her2/neu.
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TO THE EDITOR: Remarkable advances in the treat-
ment of breast cancer with trastuzumab were
recently reported, but the use of this drug can
result in substantial financial losses for the pro-
viders of the medication. Trastuzumab is sold by
Genentech in 440-mg multidose vials. When a
dose is prepared according to the package insert
with the use of the supplied diluent, only 420 mg
of trastuzumab per vial can be removed. The
Centers for Medicare and Medicaid Services (CMS)
sets the payment for trastuzumab on the basis of
information supplied to the provider by Genen-
tech, and the CMS assumes, on the basis of its
calculations, that 440 mg can be obtained from
each vial.

This difference of 5 percent is important be-
cause of the tremendous cost of trastuzumab.
Each vial provides treatment for one to three pa-
tients, and each vial costs about $2,300. The loss
to the provider is about $100 per vial. The total
sales of trastuzumab in 2004 were $483 million.
The loss incurred by providers was therefore more
than $20 million. These losses will increase with
expanded use of trastuzumab. The compelling
nature of the results reported challenges Genen-
tech to provide this valuable medication in a
preparation that does not penalize providers.
David M. Mastrianni, M.D.

1 West Ave.
Saratoga Springs, NY 12866
dmmastrianni@saratogahemonc.com

DR. GELBER AND COLLEAGUES REPLY: Dr. Gilbert
expresses concern that the statistical significance
observed in the trials evaluating adjuvant trastu-
zumab therapy for patients with HER2-positive
breast cancer could be lost with additional follow-
up. He cites the initial study of CMF by Bonadonna
et al. as an example. The total sample size in the
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trial by Bonadonna et al. was 386 patients, ap-
proximately 1/10 the size of the sample in each of
the reported trastuzumab trials. The magnitude
of the treatment difference observed in the HERA
trial after one year of median follow-up was sub-
stantial and highly significant. Even in the un-
likely case that the observation and trastuzumab
groups have equivalent hazard rates beyond one
year, the chance that the statistical significance
would be lost after four additional years of fol-
low-up is less than 20 percent. Nevertheless, we
acknowledge that the current results reflect a re-
duction in the number of relapses among patients
at high risk for early recurrence and that deter-
mining the ultimate magnitude of the treatment
benefit for patients at risk for later recurrence,
such as those with node-negative, hormone-recep-
tor—positive disease, requires further follow-up.

We agree that the lack of information about
the long-term cardiac effects of trastuzumab must
be taken into account but are comforted by in-
creasing evidence suggesting that trastuzumab-
induced cardiotoxicity may be reversible.® The
risk can also be minimized by optimal patient
selection; in NSABP trial B-31, for instance, old-
er patients and those who had preexisting car-
diac dysfunction were at highest risk for cardiac
toxic effects.? These issues should be discussed
with patients, who can then make an informed
decision.

Drs. Banna and Santoro cite several studies
reporting that the HER2 status may change after
preoperative chemotherapy. The number of pa-
tients included in these studies was small (usu-
ally fewer than 30), and all authors concluded
that the observed changes in the HER2 status
should be considered nonsignificant. Understand-
ably, there is currently more concern about poten-
tial changes in the HER2 status in patients re-
ceiving preoperative trastuzumab in addition to
chemotherapy. In the HERA trial, the treatment
effect of trastuzumab was exactly the same for
patients who received neoadjuvant chemotherapy
as for those who received only postoperative che-
motherapy.

Max Mano, M.D.

Jules Bordet Institute
1000 Brussels, Belgium

David Cameron, M.D.

Western General Hospital
Edinburgh EH4 2XU, Scotland
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for the HERA Trial Study Team
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DR. BRYANT AND COLLEAGUES REPLY: Dr. Gilbert
expresses concern that the reports on NSABP
trial B-31 and NCCTG trial N9831 and the HERA
trial are based on immature data. He cites as an
example of the need for caution the early report
by Bonadonna et al. of the statistical significance
after 27 months of follow-up but not in subse-
quent reports. We believe that the analogy is not
convincing, for several reasons. First, the pre-
liminary report by Bonadonna et al. was based
on 29 events in 209 postmenopausal patients. The
results of trial B-31 and trial N9831 are based on
394 events in 3351 patients, and the HERA results
are based on 347 events in 3387 patients. Both
studies were reported per protocol, only after
crossing prespecified reporting boundaries de-
signed to prevent the release of premature data.
The 1976 Bonadonna study was not reported in
this way. The analyses in the NSABP B-31 and
NCCTG N9831 trials and in the HERA trial indi-
cated relative risk reductions for disease-free—
survival events of 52 and 46 percent, respectively,
with confidence intervals ruling out reductions of
less than 41 to 33 percent, respectively. Data from
these trials document a strong and statistically
significant subsequent benefit in patients who
were alive and disease-free entering their fourth
year of follow-up. Bonadonna’s data did not.

Although short-term cardiotoxicity data have
been published, we agree with Dr. Gilbert that
the long-term cardiac effects beyond three years
are not yet documented and must be closely fol-
lowed in the future. In this regard, continued
follow-up of cardiotoxicity data is of critical im-
portance.

John Bryant, Ph.D.

National Surgical Adjuvant Breast and Bowel Project
Pittsburgh, PA 1521

Edward Romond, M.D.

University of Kentucky
Lexington, KY 40536

Edith A. Perez, M.D.
Mayo Clinic
Jacksonville, FL 32224

DR. HORTOBAGYI REPLIES: Dr. Gounaris postu-
lates that the delay in instituting trastuzumab
therapy until after the completion of chemother-
apy created a lead-time bias, which could explain
the differences in outcomes between the HERA
trial and the combined North American trials.
However, starting the disease-free survival curves
four months after the initiation of adjuvant ther-
apy in the HERA trial would have the opposite
effect, leading to an artificial improvement in
disease-free survival as a result of excluding pa-
tients in whom treatment failed during that inter-
val. The remaining patients should have a better
prognosis after patients with relapse are removed
from the analysis.

We appreciate the perspective of Dr. Katsu-
mata et al. on the sequence of events in the con-
ceptual development of antibody therapy to growth
factors. Their contribution to the development of
monoclonal antibody therapy for HER2 was clear-
ly important, although the concept that mono-
clonal antibodies have antitumor activity was al-
ready in the literature at the time of the first
publication mentioned in their letter. Progress
often results from consolidating knowledge from
several sources; which aspect “encouraged scien-
tists at Genentech” the most to develop trastuzu-
mab can be determined only by those scientists.

Gabriel N. Hortobagyi, M.D.

University of Texas M.D. Anderson Cancer Center
Houston, TX 77030

DR. MASTRIANNI'S LETTER WAS REFERRED TO
GENENTECH, THE MANUFACTURER OF TRASTUZU-
MAB, WHICH OFFERS THE FOLLOWING REPLY: The
problem with reconstituting trastuzumab (Her-
ceptin) is not uncommon among products pack-
aged in multidose vials. It results from compli-
ance with the packaging regulations of the Food
and Drug Administration (FDA) and government
price-reporting requirements. In accordance with
FDA requirements for labeling multidose vials,
the vials contain 440 mg of Herceptin. The actual
amount physicians obtain may differ because of
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variation in the technique used to reconstitute
the product with the supplied diluent and the
number of withdrawals per vial.

As required by statute, the reimbursement of
physicians for products administered to Medicare
beneficiaries is set at 106 percent of the average
sale price. Accordingly, Genentech reports its prod-
uct price, which is based upon vial unit sales to

wholesalers, to the CMS on a quarterly basis.
Genentech is in full compliance with all appli-
cable FDA labeling and price-reporting require-
ments for Herceptin.

Hal Barron, M.D.

Genentech
South San Francisco, CA 94080

Selective Adhesion-Molecule Therapy and Inflammatory
Bowel Disease

TO THE EDITOR: In his editorial, Podolsky (Nov. 3
issue)! suggests that monitoring with the use of
magnetic resonance imaging (MRI) may be helpful
in the care of patients with Crohn’s disease who
are receiving natalizumab therapy and are at risk
for progressive multifocal leukoencephalopathy
(PML). This is not an ideal approach. The long-
term safety and efficacy of natalizumab are rela-
tively unknown, and there is a lack of clarity re-
garding the optimal duration of treatment beyond
the trial period. In an experimental model of in-
flammatory colitis, long-term treatment with
anti-« integrin antibodies resulted in disease ex-
acerbation,? indicating that the prolonged block-
ade of adhesion molecules is therapeutically un-
helpful.

Patients with inflammatory bowel disease have
an increased risk of central nervous system de-
myelination. There is an association of Crohn’s
disease with multiple sclerosis,>* and in one study,
late multiple sclerosis developed in patients with
Crohn’s disease despite prolonged immunosup-
pression.’ The monitoring of patients with the
use of MRI may not reliably distinguish multiple
sclerosis from early PML. It is also likely that the
use of other forms of immunosuppression in-
creases the risk of PML in patients receiving
natalizumab therapy.®

The future use of natalizumab should be lim-
ited to the subjects of a closely monitored research
protocol. We must raise the bar of safety before
approving any new treatment that targets a young
population and carries a risk of death.

Abhijit Chaudhuri, D.M., M.D., Ph.D.

Essex Centre for Neurological Sciences
Romford RM7 OBE, United Kingdom
chaudhuria@gmail.com
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DR. PODOLSKY REPLIES: Dr. Chaudhuri raises a
number of important issues, which were touched
on within the editorial. It is indeed important
that any new medication be closely scrutinized
before ultimate regulatory approval, and natali-
zumab should certainly be no exception. How-
ever, the risks of adverse effects must be kept in
perspective, lest patients be deprived of all need-
ed new therapies. With regard to the frequency of
reported serious complications associated with
natalizumab in patients with Crohn’s disease, in
the aggregate they actually appear to be less fre-
quent than those associated with a number of ap-
proved treatments.

The presence of multiple sclerosis in patients
with inflammatory bowel disease would certainly
provide a potentially confounding influence, and
I would agree that natalizumab, if it were ap-
proved for this indication, should not be used in
the small number of patients with both condi-
tions — in order to avoid masking the develop-
ment of PML.

Finally, although the single report of a poten-
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