
Biology, More Than 
Chemotherapy Timing, 
Drives Locoregional 
Recurrence in Patients 
Who Undergo Breast­
Conserving Therapy 
By Joe Munch 

The management of breast cancer, like that 

of many cancers, often requires a little bit of 

everything: surgery, radiation therapy, and 

systemic therapy with chemotherapeutic 

drugs or other agents. 
In patients with early-stage breast cancer, breast-conserving therapy (segmental 

mastectomy CTumpectomy] with whole-breast irradiation) is offered whenever feasible 
to preserve as much of the patient's breast tissue as possible. For decades, neoadju, 
vant chemotherapy has been given in selected patients to shrink tumors to a size 
that facilitates breast-conserving therapy. Until recently, however, no large studies 
had compared the long-term outcomes of patients who received chemotherapy be­
fore breast-conserving therapy with those of patients who received chemotherapy 
after breast-conserving therapy. 

A new study from The University of Texas MD Anderson Cancer Center has 
found that the timing of chemotherapy does not affect the risk of locoregional 
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Mammograms taken before (top) and after neoadjuvant chemotherapy show a reduction
in tumor size. The tumor was then removed by lumpectomy with wide surgical margins.
Reprinted with permission from Kuerer’s Breast Surgical Oncology, ©McGraw-Hill 2010.



recurrence in patients with breast cancer
undergoing breast-conserving therapy
and that this risk in fact is driven by
the underlying biology of the tumor.
The findings underscore the importance
of taking a multidisciplinary approach
to treating breast cancer.

Timing chemotherapy
The study, which included nearly

3,000 women who underwent breast-
conserving therapy at MD Anderson
between 1987 and 2005, compared 
the locoregional recurrence rates of
patients who underwent surgery first 
to those of patients who underwent
chemotherapy first. Patients with in -
flammatory breast cancer, for whom
neoadjuvant chemotherapy is the 
standard of care, were not included 
in the study.

“We found that if you grouped 
pa tients by their stage of disease at 
presentation, it didn’t matter whether
you did surgery first or gave chemother-
apy first; we had similar rates of locore-
gional control, suggesting that breast-
conserving therapy after neoadjuvant
chemo therapy is a viable option in
carefully selected patients,” said Elizabeth
Mittendorf, M.D., an assistant professor
in the Department of Surgical Oncol -
ogy at MD Anderson and the first author
of the study’s report.

The study’s findings confirmed what
has long been suspected among those
familiar with giving chemotherapy
before breast-conserving therapy in
appropriately selected patients.

“I’m not sure that the results of 
the study will change our practice, 
but rather, they give us some confirma-
tion that we should continue to feel
this approach is safe and effective,” 
said co-author Thomas Buchholz, MD,
a professor in and head of the Division
of Radiation Oncology. “With careful
multidisciplinary coordination and
appropriate selection criteria, using
chemotherapy followed by lumpectomy
and radiation offers patients excellent
outcomes and may enable patients 
with larger primary tumors to avoid
mastectomy.” 

The MD Anderson approach
“At MD Anderson, our approach for

a long time has been that if someone
will need chemotherapy, we consider
giving it first, before surgery. For exam-
ple, patients with tumors larger than 
5 cm and patients with disease in their
lymph nodes are likely to benefit from
chemotherapy first,” Dr. Mittendorf
said. 

“MD Anderson physicians are very
comfortable with giving chemotherapy
in the neoadjuvant setting, but some
surgeons don’t have the same level of
comfort with the practice as we do,” Dr.
Mittendorf said. “Their concern is that
giving chemotherapy first may interfere
with appropriate surgical management.” 

For example, there is some hesitancy
about performing breast-conserving sur-
gery after chemotherapy because of con-
cerns that chemotherapy will compli-
cate assessment of the completeness of
surgery. Generally, tumors that respond
to chemotherapy either shrink concen-
trically, becoming smaller but remain-
ing intact, or “crumble” into several
smaller tumors. When a tumor crum-
bles, nests of the tumor can be left be -
hind after surgery and continue to grow
and metastasize, a possibility that raises
the question of how much breast vol-
ume must be removed to ensure the
complete resection of the tumor.

To address this concern at MD
Anderson, patients’ tumors are evalu -
ated with mammography and ultra-

sonography both before and after
neoadjuvant chemotherapy is given.
These images help guide surgery. The
goal of surgery is to attain at least a 
2-mm margin of normal tissue. Patients
with localized disease that responds
well to neoadjuvant chemotherapy—
those in whom a lumpectomy can be
performed with negative margins—are
excellent candidates for breast-conserv-
ing therapy, whereas patients in whom
lumpectomy cannot be performed with
negative margins are candidates for
mastectomy.

“One important aspect of our ap -
proach is that we do not routinely
excise the prechemotherapy volume.”
Dr. Mittendorf said. “Instead, we resect
any residual tumor or calcifications iden-
tified on imaging studies done after neo -
adjuvant chemotherapy has been com-
pleted.” 

Weighing the benefits
If adjuvant and neoadjuvant chemo -

therapy result in similar locoregional
recurrence rates, what guides the selec-
tion between them? 

Offering surgery first has its benefits—
it facilitates detailed pathological evalu-
ation of the tumor, and in patients anx-
ious about having a tumor remain in -
side their bodies while they receive 6
months of chemotherapy, immediate
surgery provides some peace of mind. 

However, giving chemotherapy first
offers its own set of benefits. According
to Ana Gonzalez-Angulo, M.D., an
associate professor in the Department 
of Breast Medical Oncology, the main
benefit is that neoadjuvant chemother-
apy increases the percentage of patients
who are eligible for breast-conserving
therapy. 

Because chemotherapy often
shrinks the tumor, women with locally
advanced, unresectable breast tumors
can become candidates for mastecto-
my, and women with tumors so large
that they would require mastectomy
can become candidates for breast-
conserving therapy.

Another advantage is that neoadju-
vant chemotherapy allows oncologists
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“Chemotherapy 
followed by lumpecto-
my and radiation offers
patients excellent out-
comes and may enable
patients with larger
primary tumors to
avoid mastectomy.” 
– Dr. Thomas Buchholz



to see in vivo whether the treatment is
working. When chemotherapy is given
after surgery, there is no way of assess-
ing the tumor’s response; one can only
really know that the therapy did not
work if the cancer has recurred. 

“Using chemotherapy up front allows
you to make sure you are giving the right
chemotherapy drugs. Obviously, if you
removed the tumor first, you would be
unable to tell that,” Dr. Buchholz said.
“It also may decrease the chance that
patients will need extensive axillary
lymph node re moval.” 

“Neoadjuvant chemotherapy is 
kind of like a biological test of the
tumor. I can see whether the tumor 
is responding to different chemothera-
peutic agents,” Dr. Mittendorf said. 
“I recently had a patient whose tumor
actually grew when we started paclitax-
el, so we immediately converted her
regimen to FAC [fluorouracil, doxoru-
bicin, and cyclophosphamide], and the
tumor shrank. If we had done her sur-
gery first, we would have given her the
standard 12 full courses of paclitaxel,
which we wouldn’t have known was
not effective in her, followed by the
FAC.” 

Giving chemotherapy first also
enables oncologists to prepare—and
prepare patients—for potential treat-
ment challenges ahead.

“We know that patients who have
no residual disease—a complete res -
ponse—by the end of neoadjuvant
chemotherapy at the time of surgery
tend to have a great prognosis,” Dr.
Gonzalez-Angulo said. “On the other
hand, patients who have a lot of 
residual disease after neoadjuvant
chemotherapy are probably going to
have a relapse within the next few
years.” 

Biology-driven
The MD Anderson study of neoad-

juvant chemotherapy also found that
several biological factors, including 
presenting disease stage, tumor grade,
estrogen receptor (ER) status, and the
presence of lymphovascular invasion 
or multifocal disease, predicted locore-

gional recurrence.
“From these data, we concluded that

in certain patients, whether or not the
cancer recurs is driven primarily by the
biology of the tumor and less by the
timing of their chemotherapy,” Dr.
Mittendorf said. “In fact, it’s the biology
of the tumor that’s driving the risk of
recurrence, the risk of distant disease,
and likely the risk of death.” 

Dr. Buchholz added, “I think in
every discipline—surgery, medical
oncology, radiation oncology—we now
are recognizing that when we say ‘breast
cancer’ we are combining a host of dif-
ferent classes of disease that vary not
just by the extent of disease but by the
intrinsic biology.” 

Many of these biological subcate-
gories are characterized by the presence
or absence of ER and/or human epider-
mal growth factor receptor 2 (HER2).
Both of these proteins affect how a
patient’s disease responds to systemic
therapies and radiation. For example,
ER-negative tumors tend to be highly
responsive to chemotherapy but do not
respond to hormonal therapy, whereas
ER-positive tumors tend to be less
responsive to chemotherapy but very
responsive to hormonal therapy. 

Progesterone receptor (PR) status
also plays a role. Triple-negative breast
cancers (those that are negative for ER,
PR, and HER2) constitute 10%–20% of
breast cancers, and around 40% of
patients with triple-negative breast can-
cer experience a recurrence within 3
years after surgery. Identifying those
patients early can help doctors recruit
them for clinical trials.

“We want to learn more about the
different subtypes of breast cancer—
what are the characteristics of cancers
that make them resistant to chemother-
apy?” Dr. Gonzalez-Angulo said. “Today,
what I can offer a patient is participa-
tion in a clinical trial. Tomorrow, hope-
fully I can offer a patient participation
in a clinical trial of the regimen that is
most likely to be effective against that
patient’s tumor.” 

The study did not cover the time
during which trastuzumab—the mono-

clonal antibody targeting HER2 that
was approved by the U.S. Food and
Drug Administration in 2005—was
widely used in neoadjuvant therapy.
Since its introduction, trastuzumab has
greatly improved outcomes among pa -
tients with HER2-positive breast can-
cer. For example, patients with HER2-
positive disease who received just an
anthracycline or taxane before surgery
had a pathological complete response
rate of around 23%. The addition of
trastuzumab has increased this response
rate to more than 50%.

“HER2 positivity indicates a high
risk for locoregional recurrence. By
improving the drugs that we use and
getting more complete responses, we
get lower rates of locoregional recur-
rence,” Dr. Gonzalez-Angulo said.

Team effort
“The success of giving chemotherapy

followed by breast-conserving therapy
requires two things: one, that you pick
your patients carefully, and two, that
you work together as a team,” Dr.
Buchholz said. Forgo one, and a physi-
cian could fail the patient.

“Breast cancers should be treated in
a multidisciplinary fashion; you should
talk to your colleagues before you make
treatment decisions,” Dr. Gonzalez-
Angulo said. “We never make decisions
in isolation. Nobody says, ‘I’m a sur-
geon so I’m going to operate on her
first,’ or, ‘I’m a medical oncologist and
I’m going to give her chemotherapy
first because that is what I do.’”

Dr. Mittendorf echoed Dr. Gonzalez-
Angulo’s sentiments. “Instead of look-
ing at a woman with breast cancer and
saying, ‘I can do surgery on you, so let’s
go to the operating room tomorrow,’ 
we really think about giving neoadju-
vant chemotherapy as an opportunity
to further interrogate the biology of 
the cancer.” n
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By Bryan Tutt

Acute myelogenous
leukemia (AML) is an
aggressive and deadly
malignancy, but new
treatments are being
developed that may
prolong remissions. 

According to the American Cancer
Society, AML occurs most often in peo-
ple over the age of 40 years, and about
9,000 people die of AML each year in
the United States. While the disease can
be curable, response to therapy varies as
a result of patient- and disease-related
factors.

“The main problem with AML treat-
ment is the high relapse rate,” said
Guillermo Garcia-Manero, M.D., a 
professor in the Department of Leu -
kemia at The University of Texas MD
Anderson Cancer Center. “If you take
100 AML patients, about 75 will re -
spond to therapy, but a lot of them 
will lose their response.”

Current standard of care
Treatment for AML typically in -

volves an induction phase of high-dose
chemotherapy followed by a consolida-
tion phase, which may include additional
chemotherapy or allogeneic stem cell
transplantation. 

Induction chemotherapy usually
consists of two cytotoxic drugs, cytara-
bine (also called Ara-C) and an an -
thracycline (daunorubicin or idaru-
bicin). One standard regimen is the
7+3 regimen, so called because each
cycle comprises 7 days of continuous
cytarabine infusion during which either
anthracycline is given intravenously for
the first 3 days. At MD Anderson, the
standard induction therapy is the IA
regimen, in which each cycle comprises
4 days of high-dose continuous cytara-
bine infusion with idarubicin also

given for the first 3 days. Dr. Garcia-
Manero said the latter regimen is 
preferred at MD Anderson because
patients receive higher doses of the
drugs early in treatment with less
intensive consolidation therapy, and 
it is hypothesized that this results in
higher remission rates. 

The goal of induction therapy is 
to bring about a first remission. This is
followed by stem cell transplantation 
or consolidation chemotherapy, both 
of which are aimed at curing the pa -
tient or prolonging remission.

“Only a minority of patients are 
eligible for stem cell transplantation,
and these patients need to be in remis-
sion before they undergo transplanta-
tion,” said Jorge Cortes, M.D., a profes-
sor in the Department of Leukemia.
“We also want patients who are not 
eligible for transplantation to stay in

remission longer.” 
Studies of several new drugs or new

combinations of existing drugs are under
way in hopes of improving the percent-
age of AML patients who achieve com-
plete remissions and extending the
duration of those remissions.

Experimental treatments
In a recent phase II trial, treatment-

naïve AML patients received cytara-
bine, idarubicin, and vorinostat, an oral
histone deacetylase inhibitor approved
for use in the treatment of peripheral 
T cell lymphoma. Eighty-five percent 
of these patients had a complete or par-
tial response, which is among the high-
est overall response rates reported in
AML treatment studies. 

Dr. Garcia-Manero, the trial’s prin-
cipal investigator, said 19 of 25 eligible
patients went on to receive stem cell
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Dr. Guillermo Garcia-Manero examines , who is undergoing treat-
ment for leukemia at MD Anderson.












