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ABSTRACT

The adjuvant setting of early breast cancer treatment is
an evolving field where different modalities must be
combined to improve outcomes; moreover, quality of
life of breast cancer survivors emerges as a new impor-
tant parameter to consider, thus implying a better un-
derstanding of toxicities of these modalities. We have
conducted a review focusing on the latest literature of
the past 3 years, trying to evaluate the existing data on
the maximum acceptable delay of radiotherapy when
given as sole adjuvant treatment after surgery and the
optimal sequence of all these modalities with respect to
each other. It becomes evident radiotherapy should be
given as soon as possible and within a time frame of

6–20 weeks. Chemotherapy is given before radiother-
apy and hormone therapy. However, radiotherapy
should be started within 7 months after surgery in
these cases. Hormone therapy with tamoxifen might
be given safely concomitantly or sequentially with ra-
diotherapy although solid data are still lacking. The
concurrent administration of letrozole and radiother-
apy seems to be safe, whereas data on trastuzumab
can imply only that it is safe to use concurrently with
radiotherapy. Randomized comparisons of hormone
therapy and trastuzumab administration with radio-
therapy need to be performed. The Oncologist 2010;15:
1169–1178
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INTRODUCTION

The adjuvant setting of early breast cancer treatment is an
exciting field where one has to combine many various
emerging modalities. These have contributed to a decline in
breast cancer mortality over the last decades, despite the ex-
cess breast cancer incidence [1]. Breast surgery, radiother-
apy (RT), chemotherapy (chemoT), hormonotherapy (HT),
and targeted agents are all being used together concomi-
tantly or sequentially with the aim to achieve local and dis-
tant control and improve survival. With this goal being
reached more and more often nowadays, quality of life
emerges as another issue of pivotal importance considering
their use and their impact on the patient’s other-than breast-
cancer–related mortality [2].

The clinical issue that has recently been addressed by
five reviews [3–7], including one by our group and one ret-
rospective, but not breast cancer-restricted combined anal-
ysis [8], is how best to combine these modalities. This arises
as a question posed in everyday clinical practice, such as
when and how to administer each one of them. Namely, pa-
tients are anxious to know whether after their breast-con-
serving surgery (BCS) or mastectomy (M) they should get
RT or chemoT (sequence), how long they can wait before
they get RT if they are put on the waiting list of the RT de-
partment because of machine shortage (maximum accept-
able RT delay after surgery), if they can receive tamoxifen
or an aromatase inhibitor (if they host hormone receptor–
positive tumors) while they are being irradiated (concomi-
tant vs sequential use), and if they can receive trastuzumab
concomitantly with their chemoT and RT (sequence) in
case of a HER-2–positive tumor.

Existing answers to these questions have been given in
our previously published review [5] and therefore literature
until 2007 is not going to be discussed extensively in this
present work. Evolving data that have been published after
this review was written are going to be presented, the focus
being on the clinical interpretation of this new information.
As breast cancer is perhaps the most active field of evolu-
tion in oncology, new information is becoming available
quickly, thus rendering our understanding of breast disease
more solid; therefore, it was felt by our group that an update
on the previous review was necessary to incorporate and
translate clinically the new data published. All this emerg-
ing information put together was pointing toward a more
personalized approach in the timing and sequence of the in-
volved modalities in the adjuvant early breast cancer set-
ting; to explore this idea, the most recent papers are being
discussed. Table 1 summarizes the evolution of data in the
time between our previous publication and this report.

Nevertheless, it cannot be ignored that many countries
globally have limited resources, translating in more pro-

nounced delays in optimum treatment delivery [9]. It has
also been recognized that patients might get undertreated
due to geographical reasons (distance from an oncology
unit) and that disparities in cancer treatment exist even
within developed, Western countries such as the United
States or the United Kingdom [10, 11], with the socioeco-
nomic status of the patient being an almost independent
prognostic factor [12]. Moreover, this time the focus will be
in underlying the questions that have not been clarified yet
and in pointing out what clinical studies need to be under-
taken to give definitive answers to the issue of how best to
combine the various treatment modalities in the adjuvant
setting of early breast cancer.

METHODOLOGY

A literature search according to our previous methodology
[5] was done through PubMed and major papers were
searched for their references and citations. Editorials, let-
ters to the editor, and any relevant publications were taken
into account to evaluate other investigators’ opinions. Em-
phasis was given on articles published after September
2007, when our previous literature search was completed
and this new evidence was critically evaluated.

RT DELAY WHEN GIVEN AS SOLE MODALITY

AFTER BCS OR M
As already discussed, it is well known that more than half of
the patients receiving RT after BCS or M are delayed be-
cause of lack of equipment and personnel, even in devel-
oped countries [13]; the percentage can be even more
substantial for countries with limited resources [9]. For the
latter, question even arises as to whether there is enough
availability of RT machinery for every early breast cancer
patient in need. From all the previous data combined, we
were able to reach the conclusion in our previous report that
a delay of RT of more than 8–12 weeks after surgery ad-
versely affects local control [5].

Although data on survival are inconclusive and not de-
finitive, given the well-established conclusion of the Early
Breast Cancer Trialists’ Collaborative Group (EBCTCG),
(being that for any four local recurrences avoided, one
breast cancer death is avoided), we cannot assume that any
impact of a delay on RT administration on local recurrence
does not affect survival [15]. Moreover, since this impact
on survival is seen on data with long (15 years) follow-up
and given the characteristics of the relevant studies (small
studies, with short follow-up), it is evident why a detriment
on survival could not be detected [15–17]. Indeed, the only
direct evidence, until our previous report, existing on the
impact of a delay in RT administration after BCS on sur-
vival, comes from the large evaluation of the Surveillance,
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Epidemiology, and End Results (SEER)—Medicare data
involving almost 14,000 women [18]. In the 3% of them
who received RT �3 months after surgery, survival was se-
verely impaired (hazard ratio, 3.84).

More recent studies have been published in the last 3
years: The Florence experience study, involving almost
5,000 women and evaluating the relationship between RT
delay and local recurrence, was unable to detect a sur-
gery-RT interval that resulted in increased local recurrence
[19]. Authors of the study argue that local recurrence does
not depend on the delay of RT administration as much as it
does depend on tumors’ and patients’ characteristics. They
only found a statistically significant relevance between lo-
cal recurrence and RT delay in patients receiving chemoT
(hazard ratio, 1.59) and conclude that “waiting lists” should
become “programming lists” with patients being scheduled
depending on their individual and tumor characteristics and
their prognostic significance.

The study by Olivotto et al. [20] has evaluated the
BCS-RT interval that adversely affects local control and

survival. With a total of almost 6,500 women, they were
able to detect a statistically significant interval of �20
weeks after surgery that resulted in impaired local recur-
rence–free, distant recurrence–free, and breast cancer–
specific survival. Therefore, authors of the study suggest
the 20-week interval should not be overlooked, while pa-
tients should be given the time for their breast to heal and
their informed decisions to be made within that interval.

Finally, the most recently published study by Punglia et
al., involving �18,000 women treated with BCS and re-
ceiving no chemoT, has shown that delays of �6 weeks can
be detrimental for patients in terms of a local recurrence,
while there exists a continuous relationship between
BCS-RT intervals and local recurrence in older women
with early stage breast cancer [10].

Therefore, more recent and reliable evidence, coming
within the last 3 years, pertains to the maximum acceptable
surgery (mainly BCS)-RT intervals that do not jeopardize
patients’ local and distant control and survival. This is ro-
bust, well-conducted, and comes from large centers’ data.

Table 1. Evolution of data concerning the optimal sequence of implied modalities in the adjuvant breast cancer setting

Previous report Current overview

RT delay • �8–12 wk(s) adversely affects
local control

• Treat pts according to tumor and individual
features

• Use “programming lists” instead of
“waiting lists”

• �6 wk(s) unfavorable

RT sequence with chemoT • RT after chemoT, �7-month delay • No new evidence on sequence

• More pts treated with chemoT • Distinguish pts who do not need chemoT

• Personalized approach

HT sequence with chemoT Not mentioned • Antagonistic effect of TAM/chemoT

• ChemoT should be given before TAM

• No evidence on optimal sequence of AIs,
LH-RH agonists, ovarian ablation/chemoT

HT sequence with RT • TAM use concurrently with RT
relatively safe

• Personalized tests to assess intrinsic
radiosensitivity

• AIs/RT sequence unknown • Concurrent use of TAM/RT could be
withheld until solid evidence arises

• COHORT study (prospective, randomized
data): safe to use letrozole/RT concurrently

Trastuzumab sequence with chemoT Not mentioned • Synergistic effect

• Not to be given concurrently with
anthracyclines because of cardiotoxicity

Trastuzumab sequence with RT Only abstracts published • Feasible and meaningful to give
concurrently (synergistic effect)

Optimal sequence unknown • Attention to irradiation of left breasts, IMC

Trastuzumab sequence with HT Not mentioned Still unknown

Suggested future perspectives Improve RT techniques Personalized medicine

Abbreviations: AIs, aromatase inhibitors; chemoT, chemotherapy; HT, hormone therapy; IMC, internal mammary chain;
LH-RH, luteinizing hormone–releasing hormone; Pts, patients; RT, radiotherapy; TAM, tamoxifen.
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However, results from these studies are not uniform: the
6-week to 20-week interval is far from coinciding, whereas
the Florence experience does not even detect a concrete det-
rimental delay. However, in our mind, two messages arise
from all of these data.

First, with the nonuniformity of breast cancer disease
being more widely recognized, it becomes evident that
studies will never coincide as long as they involve patients
with various prognostic and predictive factors of the disease
because, obviously, the impact of RT delay on their risk of
local recurrence is not the same for every early breast can-
cer patient. Therefore, before we rush to convince a patient
that their delay in receiving their adjuvant RT poses no risks
for their health, we might as well consider the individual’s
and tumor’s unique probability for relapse. In that direction,
the sense of prognostic factors attains additional impor-
tance for departmental and health policy design, implemen-
tation, and scheduling.

Second, it is obvious from existing studies that, al-
though a long delay of �6, 8, 12, or 20 weeks should be
avoided, a minimum interval of up to 6 weeks is not harmful
and, moreover, might be essential for the breast to heal and
the patient to be psychologically and physically prepared
for another step in her breast cancer odyssey. Therefore,
with proper resource planning, timing can be an advantage
instead of being a drawback; moreover, present data sug-
gest that a multidisciplinary upfront approach is essential
and that RT appointments should not be given by secretar-
ies but instead by radiation oncologists.

CHEMOT SEQUENCE WITH RT
It is now common practice after the 1996 publication by
Recht et al. that chemoT is administered before RT in the
adjuvant setting of breast cancer treatment [21]. Various as-
sociations’ guidelines hold to this concept, or propose a
“sandwich approach” or concomitant use [22–24]. As dis-
cussed in our earlier work, most existing studies are incon-
clusive. The three major studies included in the Cochrane
meta analysis have led to the conclusion that delivery of
chemoT before RT does not compromise local control as
long as RT is delivered within 7 months after surgery [25].
The Citron et al. study has also shown that more effective
dose dense or taxane-containing chemoT results in im-
proved survival, despite the longer surgery-RT interval pro-
duced by the addition of taxanes to the regimen [26].
Therefore, data collected until 2007 have pointed out that
when effective chemoT is administered, a longer sur-
gery-RT interval is not detrimental. At this point, the con-
tribution of chemoT to local control must also be
underlined, as shown by the EBCTG meta analysis [27].

The usually small and contradictory studies that have

retrospectively treated the issue have shown a trend toward
increased local recurrence rates when RT was delayed for
chemoT to be given first and toward increased distant fail-
ure when the contrary was done [28–38]. The largest retro-
spective study among them failed to show an impact of RT
delay on local recurrence or survival when chemoT was ad-
ministered first [35]. The historical study by Recht has
claimed that it is preferable to give a 3-month chemoT reg-
imen before RT for patients at substantial risk for distant
metastases [21]. The updated results by Bellon et al. have
failed to show any superiority of the one modality given be-
fore the other in terms of local or distant control and overall
survival [38]. However, patients with close margins had an
increased rate of locoregional recurrence when chemoT
was administered first and even when RT was administered
first. Patients with positive or close margins should be
treated with re-excision, although a certain debate exists on
“how close is close” [39].

Although no recent relevant literature has emerged
since our last review on studies directly addressing the issue
of RT/chemoT sequence, the study by Yock et al. has
shown that an interval of � 7 months after surgery to ad-
minister chemoT is not appropriate; furthermore, they have
shown that patients with positive margins consist of a sub-
group that warrants further attention, as already discussed;
for them re-excision or, when this is not possible, early RT
might be imperative [33].

It must be emphasized that no study to date has been
able to show an impact of sequence of administration on
survival, probably because of the different priorities on
control (local, distant) given depending on the modality
chosen to be administered first. Studies on the maximum
acceptable delay of chemoT administration have shown
that it should be offered within 12 weeks [40], whereas oth-
ers have not established a maximum acceptable che-
moT-RT interval after surgery that adversely affects
survival [41, 42]. This information taken together under-
lines the importance of a well-designed multidisciplinary
plan made before any treatment start that avoids long delays
and leaves the patient time to consider her options and make
informed choices [41].

Finally, the option of delivering concomitantly che-
moT/RT has been tested in several studies that have shown
the efficacy and acceptable, albeit slightly increased, toxic-
ity of the modality [43–45]. Only one retrospective study
has emerged recently that has shown acceptable toxicities
and equal local and distant control rates for both sequences
[46]. Therefore, although this concomitant regimen has not
gained universal acceptance and is not routinely used, it
does exist as an interesting option that is feasible and effec-
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tive; moreover, it shortens treatment times, which can be
important for the patients’ comfort.

More effective chemoT is expected to further improve
these outcomes. It should be taken into account that most of
these studies are small and refer to older chemoT regimens,
whereas emerging knowledge through the last few years is
reconsidering the proper regimen for distinct patients’ and
tumors’ characteristics and is expected to be more appro-
priate and effective. Nevertheless, although there has been a
tendency to administer chemoT to every patient with a tu-
mor larger than 1 cm, recent knowledge has rendered the
chemoT use more eclectic and concrete [47–49].

This has been the result of the development of gene ar-
rays technology (Oncotype®, Mammaprint®, etc.) that not
only has led to a better understanding of the heterogeneity
of breast cancer disease but also has, at the clinical level, led
to a more individualized and tailored use of chemotherapy
[50]. As a result, fewer patients with favorable characteris-
tics are being submitted to chemoT these days compared to
those in the last decade, thus leaving more patients the
choice of RT as the sole adjuvant modality or RT with hor-
mone therapy with or without trastuzumab, the latter being
the more frequent options.

HT GIVEN CONCOMITANTLY OR SEQUENTIALLY

WITH CHEMOT
Another issue to consider is the feasibility and the point of
administering HT concomitantly with chemoT. This re-
gards patients with hormone-positive tumors that still have
enough aggressive disease that requires also chemoT ad-
ministration. One can barely see the point of concomitant
use, from a practical point of view, since HT is a chronic
treatment prolonged for at least 5 years from the start of ad-
ministration. Therefore, a delay of some months should not
be an issue.

However, it could be an issue if we expect these two mo-
dalities to work in a synergistic way or if we anticipate in-
creased toxicity by their concurrent use. Data considering
these two questions are emerging: In the recent Breast Can-
cer Intergroup of North America randomized trial involving
�1,500 women, it has been shown that CAF (anthracy-
cline-containing chemoT) followed by tamoxifen is supe-
rior to concomitant HT-chemoT or tamoxifen alone for
estrogen receptor–positive and node–positive patients [51].

Although different hypotheses have been suggested, re-
garding the combination of chemoT with tamoxifen (antag-
onistic effect due to the tamoxifen cytostatic action versus
starting chemoT as soon as feasibly possible to block highly
estrogen receptor–positive expressing tumors), clinical
data were unable to provide concrete proof of which the hy-
pothesis holds true. The rationale behind the anticipated an-

tagonistic actions of chemotherapy and hormone therapy lie
in the fact that chemotherapy kills cells that are actively cy-
cling, whereas hormone therapy acts in a cytostatic way,
that is, by preventing cells from cycling [52]. In most of the
main trials of tamoxifen, it was given concurrently with
chemoT, whereas there have been trials when it was admin-
istered after chemoT completion [52].

Therefore, data considering the concomitant use of ta-
moxifen and chemotherapy have to date implied that there
is an antagonistic effect between them and moreover con-
comitant use of the two modalities might produce enhanced
toxicities; thus, it would be better to avoid using them in
combination [53–56]. It is now widely accepted that adju-
vant chemotherapy should be completed before beginning
tamoxifen. No trials examining concurrent versus sequen-
tial treatment have been performed with HT and chemoT in
the premenopausal setting or with aromatase inhibitors and
chemotherapy in postmenopausal women [52].

Furthermore, as far as tamoxifen is concerned, we must
take into account that there exists a different tamoxifen sen-
sitivity in various tumors and that it can have possible yet
unexplored interactions with other medications and irradi-
ation [57]. Moreover, CYP2D6 variants are associated with
a worse disease-free survival and with a higher frequency of
severe and mild toxicities [58]. Therefore, the action of ta-
moxifen on the tumor cell is complex and not fully under-
stood.

When considering HT, three different drug categories
are involved: tamoxifen, aromatase inhibitors, and LHRH
agonists. Data on the appropriate use of the latter, concern-
ing their optimum duration and sequence with other modal-
ities are, as yet, inconclusive. However, existing evidence
supports their effectiveness in estrogen receptor–positive
women, their interactions with chemoT and tamoxifen and
even more with aromatase inhibitors still remaining un-
clarified [52]. This regards the whole spectrum of hormone
therapy, including aromatase inhibitors and ovarian abla-
tion. Therefore, these questions still need to be addressed in
a randomized way and formal evidence needs to be pro-
duced.

Furthermore, in light of emerging new evidence sug-
gesting a role for zoledronic acid in the adjuvant setting of
breast cancer in terms of local control improvement, its op-
timal sequence and combination with chemoT and RT
needs to be evaluated [59–62]. Although the most recent
meta analysis has not shown a distinct impact of zoledronic
acid on the natural history of the disease, there is a trend
toward better local control and better clinical outcomes,
which leaves in this area an exciting field for research, yet
not a routinely recommended practice [63]. However, we
do not currently have any data on the optimal sequence of
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zoledronic acid and chemoT when they are to be combined
in clinical trials.

HT GIVEN CONCOMITANTLY OR AFTER RT
Preclinical data on tamoxifen and irradiation show that a
possible antagonistic effect on tumor cell death might exist
[57]. This has been shown in vitro but has not been further
demonstrated in clinical studies. It is important here to un-
derline that this notion regards the use of tamoxifen and RT.
As already discussed in our previous review, data regarding
outcomes coming from three retrospective studies pub-
lished in 2005 [64–66] are equal; furthermore, data regard-
ing toxicity suggest a somehow increased toxicity such as
pulmonary fibrosis and impaired breast cosmesis that has
not been properly validated yet [67–69].

It can be concluded from preclinical studies that the ac-
tion of tamoxifen on a breast that has harbored cancer is far
more complex than adhering to a simple straightforward
pathway. What we know from clinical trials, however, is
quite direct: The three retrospective studies published to
date have shown that tamoxifen use concomitantly or after
RT is equally effective in terms of local and distant control
and overall survival [64–66]. In terms of toxicity, none of
the previous studies have reported excess toxicities with
concurrent use; however, there have been reports of excess
pulmonary or skin toxicity with the concurrent use of ta-
moxifen and RT [67, 68]. The recent overview of trials on
the combination of tamoxifen and RT has concluded that
since no robust data exist, sequential use of tamoxifen after
completion of RT should be advised [57].

It is true that since we do not anticipate an advantage
from concurrent use (and the three independent, albeit
small, studies agree on that), one can barely see why a pa-
tient should be submitted to a poorly evaluated risk of ex-
cess toxicity. It has been shown now that personalized tests,
such as the lymphocyte apoptosis test proposed by Azria
et al., exist and that they can accurately predict patients with
intrinsic radiosensitivity who are going to develop greater
than grade II toxicities; these patients express even more
toxicity with the concurrent combination of tamoxifen and
RT [70]. Therefore, it should at least be advised that pa-
tients with high radiosensitivity profiles should not be sub-
mitted to concurrent tamoxifen-RT use when the previously
mentioned test is available.

Alternatively, as aromatase inhibitors have become the
mainstay of treatment for postmenopausal women, the is-
sue of their possibility to be combined concurrently with
RT arises as well. What is known from preclinical data is
that letrozole is a radiosensitizer [71]. It has even been pro-
posed that its use start within 3 weeks before start of RT, to
enhance the radiosensitizing potential [5]. However, the

possible radiosensitizing effect on the intact breast should
not be underestimated.

Clinical data have emerged that have directly compared
concurrent versus sequential use of letrozole and RT. The
only randomized study published today is the COHORT
study which, with a short follow-up of 26 months, has
shown that it is safe to use letrozole and RT concurrently
[72]. Moreover, investigators of the study were able to
show that the radiosensitivity lymphocyte apoptosis test ac-
curately predicted patients who were going to develop
grade II or more toxicities in the whole population, as well
as in the concurrent and sequential groups. It has even been
suggested by a respective comment that aromatase inhibi-
tors, such as letrozole, might actually have a radioprotective
role [73].

Data coming from a retrospective study are also in
agreement with these conclusions [74]. Therefore, the issue
of sequence of hormone therapy with RT starts to be clari-
fied. Tamoxifen use has not been evaluated in a randomized
comparison. Until then, its concurrent use with RT is rela-
tively safe, however, not necessarily meaningful. Letrozole
seems to be safe to combine concurrently with RT. Further
follow-up will clarify whether this also provides an advan-
tage on outcome. Personalized medicine will probably be-
come a routine in the decade to come and therefore might
directly indicate patients at increased risk for radiation-
induced toxicity due to their intrinsic radiosensitivity.
However, a definitive answer on whether concurrent use
improves outcomes needs to be given by a randomized trial
on both hormone therapy drug categories.

TRASTUZUMAB ADMINISTRATION WITH CHEMOT,
RT, AND HT
What is even more interesting and imperative to answer is
the issue of trastuzumab sequence with RT in HER-2–
positive patients. Trastuzumab given concurrently with
chemoT (anthracyclines and/or taxanes) is known to pos-
sess a synergistic effect [75–82]. However, it is clear that
trastuzumab should not be administered concurrently with
anthracyclines because of an anticipated increased cardiac
toxicity [79].

In this setting, there are clear hints suggesting that con-
current trastuzumab with RT might enhance trastuzumab
efficacy, as already seen with trastuzumab and chemoT. It
has been shown in preclinical studies that HER-2 overex-
pression confers radioresistance; moreover, it is believed
that blocking HER-2 receptors with trastuzumab will ren-
der the tumor cell more radiosensitive [83]. Therefore, im-
proved outcomes are anticipated with concurrent use.

Conversely, trastuzumab and RT have both been asso-
ciated with cardiac dysfunction [84 – 88]. As seen in the
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four large adjuvant trials in which trastuzumab was not
given concomitantly with doxorubicin and cyclophospha-
mide, cardiac toxicity incidence was 0.4%–3.8%, while re-
maining 0.1%–0.9% in the nontrastuzumab arms; RT was
given after chemoT in all of these studies [88–91]. This car-
diac toxicity was in most cases medically managed and ba-
sically reversible [92]. This is even more relevant when left
breasts and internal mammary chains (IMC) are being irra-
diated.

Evidence to date comes only from retrospective studies
or retrospective evaluation from data of already completed
studies. These analyses have shown that concurrent combi-
nation of trastuzumab with RT is feasible and cardiac tox-
icity is slightly increased when IMC is irradiated [93–96].
The larger study among them, including �1,500 patients
and with a follow-up of �3.5 years (the longer published to
date) has shown that concurrent administration of RT and
trastuzumab does not increase toxicities except leukopenia.
IMC irradiation with limited cardiac exposure also seemed
feasible, although the study “prohibited intentional internal
mammary nodes (IMN) RT but not incidental cardiac irra-
diation” [95]. A randomized study in the neoadjuvant set-
ting has also shown acceptable toxicities and enhanced
local control [96]. The IMC was also irradiated in most
(71%) of the patients, and despite this fact, increased car-
diotoxicity was not observed, nor were any other radiation-
related toxicities. Consequently, limited data to date
suggest it might be safe and meaningful to administer tras-
tuzumab concurrently with selected chemoT regimens fol-
lowed by concurrent trastuzumab-RT.

QUESTIONS THAT STILL NEED TO BE ADDRESSED

It becomes obvious from this updated review that issues on
the optimal sequence of the various modalities that have im-
proved survival in the adjuvant setting of early breast can-
cer treatment still need to be clarified. These include a
randomized comparison of hormone therapies—in all drug
categories given concomitantly with RT as well as random-
ized comparisons of trastuzumab given concurrently with
non-anthracycline–containing chemoT and the respective
ones for concurrent use of trastuzumab with RT. The
emerging role of bisphosphonates and other targeted thera-

pies such as lapatinib will also ask for an answer on their
optimal sequence with each other; however, the road is still
long ahead before we define their proper place in the adju-
vant setting.

CONCLUSIONS

Recent evidence has clarified that a RT delay when given as
sole modality in the adjuvant setting after BCS should be
avoided; RT should be administered within a time frame of
6–20 weeks; therefore, departmental planning should focus
on the shortening of waiting/“programming” lists. As far as
the sequence of RT with chemoT is concerned, although
data do not prove the superiority of any modality given first,
it is now common practice that chemoT is administered be-
fore RT; it is however important in this context not to ad-
minister RT in a delay longer than 7 months after surgery.
As far as the sequence of HT with chemoT is concerned,
their combination should be avoided to avoid unnecessary
toxicity; currently, the only available data have shown it is
safer to administer tamoxifen after chemoT completion.
The combination of hormone agents with RT seems to be
safe and possibly even more effective for letrozole, whereas
there is a trend of data showing a slightly increased toxicity
of concurrent tamoxifen and RT.

Finally, the issue of the optimal combination of trastu-
zumab with chemoT and RT and even HT needs to be ad-
dressed in a randomized way, since there are hints
suggesting a possible synergistic role, albeit with possibly
increased toxicity. As data show it might be safe to use tras-
tuzumab concurrently with RT, a definitive answer must be
given soon in order to not miss the possible clinical benefit
for reasons of prudence.
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