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Background. The debate about the im-
pact of local control on survival in ear-
ly breast cancer patients is still going on,
in spite of the continuously growing evi-
dence that avoidance of locoregional dis-
ease reduces the risk of tumor-specific
death [4][5][13][14]. Recently, B. Fisher,
one of the pioneers of breast conserving
therapy claimed that during the last two
decades, as a result of the use of system-
ic therapy in conjunction with breast con-
serving surgery and radiation, the inci-
dence of locoregional recurrence has been
reduced to a level where further reduction
is likely to have little impact on survival
[8]. The penultimate meta-analysis of the
Early Breast Cancer Trialists’ Collabora-
tive Group (EBCTCG) reported the effect
of radiotherapy in early breast cancer on
recurrence and survival in 2005 and pro-
vided the essential message that four pre-
vented local recurrences at 5 years would
avoid one breast cancer death in 15 years
[5]. The scientific community has eager-
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One life saved by four
prevented recurrences?

Update of the Early Breast Cancer
Trialists confirms: postoperative
radiotherapy improves survival
after breast conserving surgery

ly awaited the quinquennial update of the
EBCTCG which has now been published
(6].

Patients and methods. A total of 17 ran-
domized studies comparing postoper-
ative radiotherapy vs. none were ana-
lyzed and comprised 7 new studies in ad-
dition to follow-up data of from 9 previ-
ously reported trials. A total of 10,801 pa-
tients with pT1-2 tumors were includ-
ed, the majority of whom (n=7,287) were
node negative, while 1,050 were node pos-
itive (2,464 unknown). In contrast to the
previous meta-analysis [5], all patients re-
ceived breast conserving surgery, consist-
ing of lumpectomy (n=8,422) or more ex-
tensive techniques like quadrantectomy or
sectoral resection (n= 2,399).

The effect of radiotherapy on 10-year
recurrences of any type and their rela-
tion to the 15-year breast cancer death
rate were studied in correlation to var-
ious prognostic parameters and treat-

ment characteristics (e.g., surgery, tamox-
ifen use). Moreover, a subgroup analysis
was performed according to low, interme-
diate, and high initial risk of recurrence,
from which the expected absolute benefit
was derived by respective modeling of the
prognostic factors.

Results. Overall, radiotherapy reduced
the 10-year recurrence rate (local or dis-
tant) from 35% t0 19.3%, corresponding to
an absolute benefit of 15.7% (2p <0.0001)
for irradiated women (node negative
(pNO) 15.4%, node positive (pN+) 21.2%).
The 10-year rate of locoregional recur-
rence as first event was substantially
higher for non-irradiated women: 25.1 vs.
7.7%, i.e., an absolute difference of 17.4%
(pN0 15.5%, pN+ 30.6%) ([6] web Fig. 2
a,b,c).

Moreover, radiotherapy reduced the
15-year breast cancer death rate from
25.2% to 21.4% corresponding to an abso-
lute gain of 3.8% (pNO 3.3%, pN+ 8.5%).
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Tab.1 The 10-year recurrence? rate and mortality [6]

All patients (n=10,801)  pNO (n=7,287) pN+ (n=1,050)

BCS BCS +RT BCS BCS+RT BCS BCS+RT
10-yearany 35.0 19.3 31.0 15.6 63.7 425
recurrence
(%)
10-yearlo-  25.1 7.7 228 73 43.0 124
coregional
first (%)
10-year 9.9 11.6 8.2 83 20.7 30.1
distant first
(%)
15-yearBC ~ 25.2 214 20.5 17.2 513 42.8
mortality
(%)
BC breast cancer, BCS breast conserving surgery, RT radiotherapy, pNO node negative, pN+ node positive®
Women with distant plus locoregional disease as first recurrence were counted as distant.

Tab.2 Comparison of the 15-year breast cancer mortality in the EBCTCG meta-analyses

2005 [5] and 2011 [6]

2011 2005

+RT —RT +RT —RT
pNO 17.2 20.5 26.1 31.2
pN+ 42.8 513 47.9 55.0
RT radiotherapy, pNO node negative, pN+ node positive.

Finally, radiotherapy reduced the 15 year
risk of any death from 37.6% to 34.6%,
providing an absolute gain of 3.0% (pNO
2.8%, pN+10.7%). Mortality without re-
currence was slightly but not significantly
higher in irradiated women (relative risk
1.09, 0.97-1.22, 2p=0.14).

Conclusion of the authors. Radiotherapy
halved the average annual rate of disease
recurrence (RR 0.52, 0.48-0.56) and re-
duced the annual breast cancer death rate
by about one sixth (RR 0.82, 0.75-0.90).
On average, in all patients, about one
breast cancer death was avoided by year
15 for every four recurrences avoided by
year 10. Little variation of the proportion-
al benefit was seen in the different prog-
nostic subgroups or with different types of
surgery. In contrast, the absolute benefit
from radiotherapy substantially depend-
ed on the patient’s characteristics in terms
of prognostic factors [6].

Comment

The baseline message of the previous me-
ta-analysis [5] is once more confirmed:
Local control translates into improved
breast cancer specific and overall survival
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and even the “one-in-four relationship” is
roughly corroborated. The presentation of
the current study differs from the previous
one as the 5-year local recurrence rate as
the primary focus of analysis has been re-
placed by presenting 10-year “first” recur-
rence of any type, which have been halved
by radiotherapy. In his comment on these
data, T.A. Buchholz [2] stated: “to put this
benefit into context, a 50% proportional
reduction in 10-year recurrence exceeds
that from chemotherapy alone or hor-
monal therapy alone” [2].

As radiotherapy reduces the risk of breast
cancer death, eradication of residual dis-
ease obviously does not only prevent lo-
cal recurrence but impedes the emergence
of distant disease to a similar extent. The
observation that in patients with posi-
tive axillary nodes the rate of distant dis-
ease diagnosed as first recurrence is high-
er after irradiation than after breast con-
serving surgery (BCS) alone (8 Tab. 1)
must not be misinterpreted: the fact that
radiotherapy (RT) substantially prevents
or delays local recurrence may lead to an
increased proportion (but not absolute
number) of patients presenting with me-
tastases as first recurrence that would oth-
erwise have been preceded by locoregion-

al relapse. On the other hand, it is obvi-
ous that increased local control can only
translate into improved survival in the ab-
sence of pre-existing distant micrometa-
static disease which is not eradicated by
systemic treatment [2]. Noteworthy, RT
provided the largest absolute survival ad-
vantage for those women with node- pos-
itive disease (pN+ 8.5%). This observation
suggests that even though positive axillary
lymph nodes strongly indicate the poten-
tial of later distant recurrence, a fraction
of metastases is not present prior to treat-
ment but develops later on the basis of re-
sidual local disease.

This affirms the hypothesis of a “late
wave of metastases” that has been prop-
agated for prostate cancer [3] but not yet
corroborated with the same extent of evi-
dence as for breast irradiation.

In the current meta-analysis, six stud-
ies (n= 2,911) were confined to low risk
patients with lumpectomy and adjuvant
tamoxifen. Treatment results for this pa-
tient group support the assumption that
the expectable absolute benefit of radio-
therapy is related to the primary risk of re-
currence and to the extent to which recur-
rence is preventable. As the authors con-
clude: halving a big risk provides more
absolute gain than halving a small risk.
While the proportional reduction of the
10-year recurrence rate was 65% (RR 0.35,
0.27-0.45) in these low-risk patients, the
absolute reduction was only 13.6%. This
is plausible as the 10-year recurrence rate
was only 19.9% in patients without RT
and 6.3% in irradiated women. For com-
parison: in the older lumpectomy tri-
als with mixed risk groups, the absolute
gain was 20.1% according to the fact that
the 10-year recurrence rate in this group
was much higher (47.9% without RT).
Nonetheless, the proportional reduction
was smaller (RR 0.53, 0.46-0.61)([6], web
Fig. 5e). Interestingly, the 50% propor-
tional reduction also applied for those pa-
tients who had more extensive surgery
([6], web Fig. 5d).

The EBCTCG update makes another
important contribution to the ever-lasting
discussion about radiation toxicity that
may counteract the benefit of RT. Mortal-
ity without recurrence was slightly higher
in the irradiated group (1.09, 2p 0.14) but
the excess was not significant and identi-



cal to the excess- mortality observed by
the EBCTCG for 1 year of tamoxifen vs.
none [7]. The authors did not provide a
further cause-specific analysis of non-
breast cancer-related deaths. Assuming
that some of these might be attributable
to radiation, there is definitely a high po-
tential to further eliminate or at least re-
duce these effects with modern treatment
techniques [1] [11][12][15].
In contrast to the 2005 meta-analyses,
survival has improved: the 15-year breast
cancer death rate was lower in the pres-
ent study (B Tab. 2; [5][6]. Patient groups
may not be totally comparable because of
the new studies with different inclusion
criteria and adjuvant systemic treatment.
Nonetheless, this trend indicates that the
tools to combat breast cancer have gained
potency. The present analysis provides
convincing evidence that preventing lo-
cal recurrence in the first decade yields
the promise of improved survival in the
second. Hence, local and systemic treat-
ment should be regarded as a corporate
interdisciplinary challenge as the strength
of each enforces the potential of the other.
Several new treatment modalities are
currently being discussed like partial
breast irradiation [10], or omitting axil-
lary dissection (without irradiating the
axilla instead!) in patients with a posi-
tive sentinel node and a clinically nega-
tive axilla [9]. This should be scrutinized
with regard to the large absolute gain of
20% (proportional reduction of 50%) in
of the 10-year recurrence risk in patients
with 1-3 positive axillary nodes (n=718;
[6], web Fig. 11a). These patients had not
received nodal irradiation but as level I-
11 is supposedly covered by whole breast
RT, occult disease in the axilla may “in-
advertently” have received a tumoricid-
al dose. These findings strongly support
the suggestion of Haffty et al. [9] con-
cerning the implications of a positive
SNB for the radiation oncologist: his ap-
proach is using dedicated high tangents
with deliberate inclusion of level I-II in
these patients.

Conclusion

Thus, it should be borne mind that
in light of the large number of af-
fected women, even small incremen-
tal changes will impact thousands of
lives.
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