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Abstract

AIM: To retrospectively assess the acute and long-term
toxicity using aromatase inhibitors (AI) therapy concur-
rently with hypofractionated radiotherapy (HFRT) in
breast cancer patients.

METHODS: From November 1999 to October 2007,
66 patients were treated with breast HFRT and concur-
rent AL In 63 patients (95.5%), HFRT delivered a total
dose of 32.5 Gy to the whole breast within 5 wk (five
fractions, one fraction per week). Other fractionations
were chosen in three patients for the patients’ personal
convenience. A subsequent boost to the tumor bed was
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delivered in 35 patients (53.0%). Acute toxicities were
scored according to the Common Toxicity Criteria for
Adverse Events v3. Late toxicity was defined as any tox-
icity occurring more than 6 mo after completion of HFRT
and was scored according to the Late Effects Normal
Tissue Task Force-Subjective, Objective, Management
and Analytic scale.

RESULTS: At the end of the HFRT course, 19 patients
(28.8%) had no irradiation-related toxicity. Acute grade
1-2 epithelitis was observed in 46 patients (69.7%).
One grade 3 toxicity (1.5%) was observed. With a me-
dian follow-up of 34 mo (range: 12-94 mo), 31 patients
(47%) had no toxicity, and 35 patients (53%) presented
with grade 1-2 fibrosis. No grade 3 or greater delayed
toxicity was observed.

CONCLUSION: We found that Al was well tolerated
when given concurrently with HFRT. All toxicities were
mild to moderate, and no treatment disruption was nec-
essary. Further prospective assessment is warranted.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Adjuvant endocrine therapy demonstrated clinical benefit
in breast cancer patients with tumors that express hor-
mone receptors' . More particularly, third-generation
aromatase inhibitors (AI) demonstrated improved dis-
ease-free survival as adjuvant therapy in postmenopausal
patients with hormone positive early breast cancer””.
Postoperative endocrine therapy has become standard
clinical practice in this population and it is frequently
delivered along with adjuvant radiation therapy (RT).
However, the preclinical findings that Al might increase
radiosensitivity raised concerns about the safety of such
association"”

Retrospective analysis reported that concurrent use
of adjuvant normofractionated RT and endocrine ther-
apy using Al did not increase RT-related side effects!"".
More recently, the prospective randomized phase II trial
Concomitant Hormono-Radiotherapy (CO-HO-RT)
study demonstrated that patients receiving conventionally
fractionated RT and letrozole did not experience more
frequent or more serious skin toxicity!. Although this
trial provided evidence for the safety of normofraction-
ated RT and Al, no conclusion could be drawn regarding
hypofractionated radiotherapy (HFRT) and concurrent
Al

HFRT is frequently proposed as an alternative to
standard fractionation in elderly patients treated with a
breast conservative strategymm. In this population, an
abbreviated course of radiation therapy is more conve-
nient than standard fractionation. Recently, a randomized
trial reported by Whelan e# 2/ demonstrated that HFRT
was not inferior to standard radiation treatment in pa-
tients who had undergone breast-conserving surgery for
good prognosis breast cancer. Authors found no increase
in skin and subcutaneous toxic effects in patients who
received accelerated HFRT as compared with those who
received the standard regimen. However, since elderly
patients are also most likely to receive Al, it would also
be clinically relevant to determine whether concurrent
HFRT and AI might increase toxicity. Our study is the
first to assess the safety of Al therapy concurrently with
HFRT.

MATERIALS AND METHODS

Patients’ characteristics

We retrospectively reviewed the clinical records of 66
consecutive breast cancer patients who were treated at
the Institut Curie, Paris, France, from November 1999
to October 2007 for breast HFRT concurrently with Al
Patients were eligible for analysis only if they had more
than 12 mo follow-up after completion of breast HFRT.
Patients were treated according to the current protocol
available in our Institute for women older than 65 years,
presenting with voluminous or pendulous breasts and
who wished a breast conservation procedure. Local com-
mittees approved the study design. Only one patient was
less than 65 years old but she presented with metastatic
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Table 1 Patients” and tumors’ characteristics

Characteristics

Number of patients 66
Median age in years (range) 80 (56-92)
Stage, 11 (%)

I 28 (42.4)

I 23 (34.8)

ik 10 (18)

v 5(5)
Histological type, n (%)

Invasive ductal carcinoma 54 (81.8)

Invasive lobular carcinoma 11 (16.6)

Other histology 1(1.6)
Grade, 1 (%)

1 15 (22.7)

2 38 (57.6)

3 11 (16.6)

NR 2(3.1)
Mitotic index, n (%)

Low 42 (63.6)

Intermediate 11 (16.7)

High 7 (10.6)

NR 6(9.1)
Expression of endocrine receptors, % (median)

ER 100 (60-100)

PgR 100 (60-100)
HER?2 status, 1 (%)

Positive 11 (16.6)

Negative 55 (83.4)

ER: Estrogen receptor; HER2: Human epidermal growth factor receptor 2;
n: Number of patients; PgR: Progesterone receptor; NR: Not reported..

disease and was judged a candidate for HFRT. At first
presentation, the median age of the group was 80.5 years
(range: 56-92 years). For all patients, the diagnosis of
breast cancer been histologically confirmed by biopsy/
surgery of the primary lesion. Patients and tumors’ char-
acteristics are reported in Table 1. Regarding associated
risk factors, the median body mass index was 26 (range:
16-45), seven patients had type 2 diabetes mellitus, and
six patients had active tobacco use.

Treatments’ characteristics
Breast conservative surgery (BCS) % axillary lymph node
dissections were performed in 35 patients (53.0%). All
of them had received neoadjuvant endocrine therapy,
median duration 6 mo (range: 1-12 mo). The remaining
patients were not candidates for surgery, due to poor
performance status. Following surgery (or following his-
tological confirmation of the diagnosis in patients who
had no surgery), Als were administered daily and was
planned for 5 years, either letrozole 2.5 mg daily (# = 10)
or anastrozole 1 mg daily (# = 47), or exemestane 25 mg
daily (» = 3). Although concurrent endocrine and HFRT
was not in our current protocol in 1999-2007, all patients
received breast HFRT and concurrent Al because they
were referred to our department after having initiated Al
therapy, which was not discontinued for HFRT.

HFRT was delivered according to the recommenda-
tions of the International Commission on Radiation Units
and Measurements report 50 using a high-energy linear
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Table 2 Treatment characteristics

Treatments n (%)
Surgery
Surgery
Yes (BCS) 35 (53.0)"
No 31 (47.0)
Axillary LND
Yes 17 (25.8)
No 49 (74.2)
Sentinel LN
Yes 20 (30.3)
No 46 (69.7)
Aromatase inhibitor
Letrozole 16 (24.2)
Anastrozole 47 (71.2)
Exemestane 3 (4.6)
RT
Position
Lateral decubitus 63 (95.4)
Dorsal decubitus 3 (4.6)
Source
Cobalt 60 57 (86.3)
RX 4 MV 8 (12.2)
RX 6 MV 1(L5)
Volume
Whole breast 66 (100)
Axillary LN 4(6.1)
Susclavicular LN 3 (4.5)
Boost 35 (4.5)
Protocol for the whole breast
5 fractions of 6.5 Gy 63 (95)
Other fractionation 3(5)
Protocol for the boost
2 fractions of 6.5 Gy 28 (42.4)
1 fraction of 6.5 Gy 5(7.5)
Other fractionation 2(3)
Median duration in days (range) 29 (25-52)

'Including five patients with neoadjuvant endocrine therapy. BCS: Breast
conservative surgery; LN: Lymph node; LND: Lymph node dissection; RT:
Radiation therapy.

accelerator or a Cobalt unit'®. Tn 63 patients (95.5%),
HERT delivered a total dose of 32.5 Gy to the whole
breast within 5 wk (five fractions, one fraction per week).
Other fractionations were chosen in three patients because
of patients’ personal convenience. A subsequent boost to
the tumor bed was delivered in 35 patients (53.0%) either
because of risk factors for local relapse following BCS or
in the setting of exclusive HFRT (Table 2). Axillary lymph
node or supraclavicular HFRT could be delivered as 5
weekly fractions of 5.5 Gy in the case of clinical or patho-
logical lymph node involvement. Internal mammary chain
(IMC) irradiation was not delivered. A standard technique
was used with the patient ecither in lateral decubitus posi-
tion (7 = 03, 95.4 %) or in dorsal decubitus (# = 3). Treat-
ment characteristics are detailed in Table 2.

Assessment

Weekly examination was performed during HFRT, then
every 6 mo after HFRT completion. Local symptomatic
therapies could be delivered, at the discretion of the
radiation oncologist. Acute skin toxicities were scored
according to the Common Toxicity Criteria for Adverse
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Figure 1 Evolution of the probability of presenting fibrosis according to
the time delays after hypofractionated radiotherapy. HFRT: Hypofraction-
ated radiotherapy.

Events v3. Late skin toxicity was defined as any skin tox-
icity occurtring mote than 6 mo after completion HFRT
and was scored according to the Late Effects Normal
Tissue Task Force-Subjective, Objective, Management
and Analytic scale”. For both acute and late toxicity, the
maximal skin reaction was assessed independent of the
location within the irradiated breast. Our retrospective
design did not allow a thorough assessment of cardiac or
lung toxicity, but most patients were treated in the lateral
decubitus position. We previously reported that very low
doses are delivered to the undetlying lung and heart us-
ing this technique'"”. Moreover, no IMC irradiation was
delivered for minimizing the doses to the heart.

RESULTS

At the end of the HFRT course, acute toxicity was low in
most patients. Nineteen patients (28.8%) experienced no
toxicity. Acute grade 1 epithelitis was observed in 38 pa-
tients (57.6%). Eight patients (12.1%) developed grade 2
epithelitis. One grade 3 skin toxicity (1.5%) was observed.
No grade 4 or greater acute skin toxicity was observed.
Median delay between HFRT initiating and first skin
reaction was 28 d (range: 13-50 d). Median dose to first
skin reaction was 31.25 Gy (range: 13-45.5 Gy). No treat-
ment disruption was necessary and no clinical acute lung
or cardiac toxicity was reported.

With a median follow-up of 34 mo (range: 12-94 mo),
31 patients (47%) had no delayed skin or subcutaneous
toxicity, and 35 patients (53%) presented with grade 1-2
fibrosis. No grade 3 or greater delayed skin toxicity was
observed. Figure 1 shows the probability of developing
late skin sequelae according to the time delay after breast
HEFRT. No irradiation-related cardiac or pulmonary de-
layed toxicity was reported. A multivariate analysis was
performed for determining whether fractionation, sur-
gery, or boost delivery could impact on the probability of
developing acute or late skin reaction. No significant rela-
tion was found between these factors and the cosmetic
outcome. Similarly, acute and long-term grade 1 and 2
skin toxicity did not differ among different Als. Acute
and late skin toxicity data are summarized in Table 3.
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Table 3 Skin toxicity

Skin toxicity n (%)
Acute toxicity
Grade 0 19 (28.8)
Grade 1 38 (57.6)
Grade 2 8 (12.1)
Grade 3 1(1.5)
Grade 4 0 (0)
Long-term toxicity
Grade 0 31 (47.0)
Grade 1-2 35 (53.0)
Grade 3-4 0 (0)

Acute toxicity is scored according to the Common Toxicity Criteria for
Adverse Events v3; long-term toxicity is scored according to the Late
Effects Normal Tissue Task Force-Subjective, Objective, Management and
Analytic scale.

Seventeen patients (25.5%) discontinued endocrine
therapy before completion of treatment for 5 years. Rea-
sons for endocrine therapy discontinuation are detailed in

Table 4.

DISCUSSION

There is clinical evidence that 5 years of adjuvant Al
anastrozole improves recurrence-free survival in post-

menopausal eatly breast cancer patients. Results from the
ATAC trial demonstrated that recurrence rates remained
significantly lower on anastrozole compared with tamoxi-
fen [HR 0.75 (0.61-0.94), P = 0.01]"". As a matter of
fact, Al therapy inhibits the aromatase enzyme function
and prevents the conversion of androgens to estrogens.
Al therapy has logically become standard adjuvant ther-
apy for postmenopausal women with hormone receptor
positive cancers. However, most breast cancer patients
also receive adjuvant breast or chest well RT. Up till now,
there has been little data available on the rationale for
concomitant use of Al in adjuvant RT settings.

The optimal sequence for adjuvant endocrine therapy
and RT represents a challenge for the clinician™". I vitro
results by Aztia ez a/'” demonstrated that letrozole sensi-
tizes breast cancer cells to radiation doses ranging from 0
to 4 Gy. Their results suggested possible additive effects
for the combined treatment, supporting concurtent use
of Al and RT in postsurgical settings for more clinical
efficacy. Although this increased sensitivity might theo-
retically translate into greater toxicity, most data from lit-
erature suggest that Al could be safely given concurrently
with normofractionated RT.

We have already reported that hormone therapy and
RT could be given concurrently to post-menopausal pa-
tients with both good efficacy (57% partial responses,
24% partial response and 21% stable disease) and accept-
able tolerance™. However, only 10% patients had re-
ceived AT*!!. Tshitobi e a/'" assessed the optimal sequence
of adjuvant Al and RT. They compared concurrent s
sequential treatment for patients with hormone receptot-
positive breast cancer treated with BCS. At a median
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Table 4 Reasons for discontinuating aromatase inhibitors

therapy prior to 5 yr adjuvant therapy

Reasons for discontinuation n (%)
Thromboembolic event 4 (6.0)
Progression 3 (4.5)
Patient death 5(7.5)
Clinical intolerance 5(7.5)
Total discontinuations 17 (25.5)

follow-up of 2.9 years, authors found no difference in the
breast cancer outcomes and treatment-related complica-
tions between the two treatment groups. These retro-
spective results suggested that both concurrent and se-
quential use of normofractionated postoperative RT and
adjuvant Al therapy were feasible in terms of the breast
cancer outcomes and toxicity"". Finally, the safety of Al
and concurrent adjuvant radiotherapy was prospectively
confirmed by the CO-HO-RT study. In this randomized
phase I study, Azria ez al"™ found no increase in skin tox-
icity in breast cancer patients receiving letrozole and con-
current normofractionated breast radiotherapy, delivering
2 Gy per daily fraction. Of importance, concurrent Al
did not influence the efficacy of irradiation at a median
follow-up of 26 mo.

HERT could be safe and could be used in post meno-
pausal and or in elderly patients with good local control
and acceptable toxicity™"”. In some cases these patients
are already being treated with IA and the interruption of
this treatment is, in some cases, a problem. Therefore the
question being asked is interesting and the same time im-
portant for everyday practice. While HFRT alone might
theoretically increase skin toxicity, no data has been previ-
ously reported on Al and concurrent HFRT. Since elderly
patients are likely to receive concurrent Al, it is also clini-
cally relevant to determine whether concurrent HFRT
and Al could increase toxicity. We found that this as-
sociation was well tolerated. All skin toxicities were mild
to moderate and no treatment disruption was necessary.
Multiple known factors influence the severity of acute
and late reactions, for example the total dose, beam en-
ergy, breast volume, observation time, or type of surgery.
Our study population was quite heterogeneous in regard
to these factors: 53% of the patients received a boost,
53% underwent surgery, which may significantly influence
the severity of fibrosis compared to patients without sur-
gery, 86% of patients were treated with cobalt units, and
finally, different Als were used. We failed to evidence any
significant relation between all these factors and the risk
of skin toxicity, but our patients’ population was prob-
ably insufficient for such analysis. Although biased by
retrospective analysis and limits inherent to the study de-
sign, we found that Al could be safely administered con-
currently with HFRT. In the prospective trial by Whelan
et al™, 77.9% of patients had an excellent or good global
cosmetic outcome. The results presented here are rather
comparable for cosmetic outcome. In their prospective
trial, the authors reported that poor cosmetic outcome
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was reported in only 1.6% of patients. Although any in-
direct comparison is debatable, we observed no grade 3
or greater late skin toxicity when combining HFRT with
Als. Good tolerance could be obtained using techniques
adapted to be less toxic and adapted to patients’” anatomy
as previously reported"?. This report was not designed
for assessment of potential cardiac or lung toxicity, but
our patients were treated in the lateral decubitus position.
This technique provides several advantages over more
conventional techniques, including total avoidance of cat-
diac and/or lung irradiation”. However, cardiac toxicity
may be associated with exposure to radiation doses lower
than 4 Gy, suggesting that the theoretical risk of cardiac
toxicity should not be underestimated in the setting of
adjuvant HFRT™, Obviously, our study is limited by bi-
ases inherent to the retrospective nature of the analysis.
Prospective confirmation will be mandatory.

We found that Al was well tolerated concurrently with
HEFRT. All toxicities were mild to moderate, and no treat-
ment disruption was necessary. Although retrospective,
our study suggests that Al could be given concurrently
with HFRT in postmenopausal breast cancer patients
without jeopardizing the cosmetic results. Confirmatory
prospective assessments are, however, watrranted before
translating these results into clinical practice.
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COMMENTS

Background

Arecent randomized phase 1I trial has demonstrated that conventionally fraction-
ated radiotherapy and aromatase inhibitors could be safely delivered concurrently
as adjuvant therapy in breast cancer patients. There is however no data in the
literature regarding the use of aromatase inhibitors concurrently with hypofrac-
tionated radiotherapy, which is frequently proposed as an alternative to standard
fractionation in elderly patients treated with a breast conservative strategy.

Research frontiers

The optimal sequence for adjuvant endocrine therapy and radiation therapy (RT)
remains undetermined. In vitro data reported that aromatase inhibitors sensitize
breast cancer cells to ionizing radiation. This suggested possible additive ef-
fects for the combined treatment. This increased sensitivity might translate into
greater toxicity.

Innovations and breakthroughs

Although prospective confirmation is warranted, this is the fist study to report
how aromatase inhibitors are tolerated when given concurrently with hypofrac-
tionated radiotherapy, and how those can affect on cosmetic outcome. Acute
high-grade toxicities were reported in 1.5% of patients. With a median follow-up
of 34 mo, no grade 3 or greater delayed toxicity was observed.
Applications

This study suggests that treatment with aromatase therapy could safely contin-
ued during the irradiation process in patients receiving hypofractionated radio-
therapy. However, multiple other factors can influence the severity of acute and
late reactions. Those should be carefully considered when choosing the optimal
technique for adjuvant radiation therapy.

Terminology

Hypofractionated RT refers to the use of a lower number of fractions, each frac-
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tion delivering a higher dose than the standard schedule (> 2 Gy per fraction).
It has demonstrated non-inferiority for adjuvant treatment of breast cancer in
post-menopausal patients with good local control and acceptable toxicity.
Peer review

The authors report on a retrospective study assessing the acute and late effects
of aromatase inhibitor therapy concurrently with hypofractionated radiotherapy
in breast cancer patients. They concluded that aromatase inhibitor was well
tolerated. While numerous other factors influence the severity of acute and late
reactions, the study was not designed to assess cardiac toxicity. Further pro-
spective assessment is therefore recommended.
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