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Fastner: In Your View, Are There Any Subgroups 
of Patients, Which Might Not Be Eligible to Be 
Irradiated by a Moderate Hypofractionated 
Treatment Concept after Breast-Conserving Surgery 
or Mastectomy?

Krug: Level I evidence from randomized controlled 
trials and a Cochrane meta-analysis of these trials support 
moderate hypofractionation as the standard of care for 
whole-breast radiotherapy. It is important to point out 
that uncertainties regarding moderate hypofractionation 
for specific subgroups, such as very young patients, pa-
tients with connective tissue disorders or patients with 
neoadjuvant chemotherapy, do not result from signs of 
inferiority from the landmark trials but from the fact that 
some patient populations were not well represented. We 
now have additional data from newer trials, such as DB-
CG-HYPO [1], as well as population-based and institu-
tional series [2–5], which overwhelmingly support mod-
erate hypofractionation with similar or, in some end-
points, improved results regarding oncologic outcome 
and toxicity as compared to standard fractionation. Thus, 
I believe that there are no clear contra-indications to 
moderate hypofractionation.

Meattini: In my view, all subgroups of patients might 
be irradiated by a (at least) moderate hypofractionated 
treatment. The Ontario Clinical Oncology Group trial 
and UK START trial B, comparing moderate hypofrac-
tionation (40–42.5 Gy in 15–16 fractions) with 50 Gy in 
25 fractions, showed comparable 5-year rates of local re-
currence and improved acute normal tissue effects (NTE) 
[6, 7]. Long-term results confirmed initial outcomes in 
terms of both efficacy and safety [8, 9]. No specific sub-
group of patients for whom hypofractionation led to a 
worse outcome in terms of neither efficacy nor NTE was 
identified. Moreover, several systematic reviews and me-
ta-analyses on hypofractionation confirmed the effective-
ness and safety of moderate hypofractionation as com-
pared to 2-Gy daily fractionated schedules [10–12].

A single-center trial of postmastectomy radiation 
therapy (RT) on 810 women with primary T3–4 tumors 
or 4+ nodes randomized to 43.5 Gy in 15 fractions or 50 
Gy in 25 fractions both to the chest wall and level 3–4 
axillary nodal regions, demonstrating similar locore-
gional recurrence and no significant increase in late NTE 
at 5 years [13]. Overall, the only significant observed fea-
ture is the reduced severity of acute NTE in patients 
treated with moderate hypofractionation. In my opinion, 



Expert Discussion: Hypofractionated 
Radiation Therapy

225Breast Care 2022;17:224–231
DOI: 10.1159/000521552

and in line with the brand-new European Society for Ra-
diotherapy and Oncology (ESTRO)-Advisory Commit-
tee in Radiation Oncology Practice (ACROP) consensus 
recommendations on patient selection and dose/frac-
tionation for external beam RT in early breast cancer 
[14], moderate hypofractionated whole breast irradia-
tion (WBI) should be offered regardless of age at breast 
cancer diagnosis, pathological tumor stage, breast cancer 
biology, surgical margins status, tumor bed boost, breast 
size, ductal carcinoma in situ (DCIS) of the breast, onco-
plastic breast-conserving surgery, and use of systemic 
therapy.

Poortmans: There are absolutely no subgroups of pa-
tients that might not be eligible for moderately hypofrac-
tionated RT unless you (we) want to combine it with sys-
temic therapy and aim at obtaining positive interaction 
like radiosensitisation by simultaneous/concomitant ad-
ministration during a maximum of time.

I do realize that not all imageable subgroups, from a 
statistical point of view, were well represented in the stud-
ies. Therefore, and similar to many examples in surgery 
and in systemic therapy, application to the entire breast 
cancer population requires some intra- and extrapolation 
of the wealth of data that is available overall [10, 11, 14]. 
Notwithstanding this plenitude of evidence supporting 
the use of moderate hypofractionation for breast cancer, 
its introduction in daily clinical routine remains cumber-
some in many places of the world [12, 15]. Apart from 
improved dissemination of evidence-based recommen-
dations to improve the level of awareness among clini-
cians, involvement of the patients’ organizations and ad-
dressing inappropriate and counterproductive reim-
bursement systems (e.g., payment per fraction) should be 
envisaged [16, 17]. Finally, whereas I do support partici-
pation to trials addressing fractionation questions in very 
specific subgroups, including after breast reconstruction 
and for re-irradiation, I strongly support routine use of 
moderate hypofractionation in these cases as namely the 
40 Gy in 15 fractions over 3 weeks schedule is demon-
strated to be more gentle concerning normal tissues ef-
fects compared to the “historical” schedule of 50 Gy in 25 
fractions [9, 12, 14].

Gruber: There is convincing evidence that moderate 
hypofractionation demonstrates equivalent cosmesis and 
outcome. The vast majority of patients were treated after 
breast-conserving surgery without regional nodal irradi-
ation and chemotherapy. However, these patients were 
eligible and included, for example, in the START trials 
[18]. So, if you accept these trials as “proof of principle” 
to apply a biologically equivalent dose, there is no sub-
group of patients where moderate hypofractionated RT 
cannot be given. This is also supported by randomized 
studies of Wang et al. [13] in patients with mastectomy or 
in DCIS, like the Danish HYPO trial [1] or the DCIS BIG 

3–07 trial [19]. This might be even true for breast recon-
struction according to retrospective data [20]. For local 
irradiation, the 3-week regimen is my first choice regard-
less of patient subgroup, except for breast reconstruction, 
where I still prefer “standard” single doses. To my knowl-
edge, the interplay of hypofractionation and an eventual 
bolus is not fully clear. Unfortunately, it will take some 
time to gather data from randomized trials, such as FAB-
REC [21] or RT CHARM [22]. For planned trials such as 
NEORAD [23], hypofractionation in breast reconstruc-
tion is allowed.

Fastner: In Your Opinion, Is There Enough Evidence 
to Recommend Regional Lymph Node Irradiation 
with Moderate Hypofractionation as First Treatment 
of Choice?

Krug: Data from a randomized controlled trial from 
China [13], a subgroup from the START trials [8], as well 
as several cohort studies [24–27] support moderate hypo-
fractionation as a reasonable alternative to conventional 
fractionation for patients with an indication for regional 
nodal irradiation. However, several prospective random-
ized controlled trials studying specific aspects, such as 
lymphedema and reconstruction complications, are still 
ongoing. In my opinion, moderate hypofractionation will 
most likely replace conventional fractionation as the stan-
dard of care for patients requiring regional nodal irradia-
tion in the years to come, but we are not there yet.

Meattini: Although a minority of patients enrolled in 
the START trials using moderate hypofractionation re-
ceived nodal irradiation, there have been no concerns in 
terms of both safety and cancer control [8]. Moreover, all 
patients treated in the Beijing trial received lymph node 
irradiation, reporting equivalent late NTE rates [13]. The 
UK IMPORT HIGH trial [28], a randomized phase 3 tri-
al testing dose escalated simultaneous integrated boost 
(SIB) against sequential boost using intensity-modulated 
RT and image-guided RT for early-stage breast cancer 
with high local relapse risk, includes a proportion of pa-
tients receiving moderately hypofractionated regional 
lymph node irradiation and showed equivalent efficacy 
and safety profiles. Indeed, in my opinion, moderate hy-
pofractionated regional lymph node irradiation, UK and 
the Netherlands’ standard of care for over a decade, 
should be widely adopted across Countries.

Poortmans: Absolutely yes. In fact, my reply to the first 
question could be nearly completely copied here. I base 
this also on broad personal experience, with hypofrac-
tionation (42.56 Gy in 16 fractions) being introduced 
broadly in the Netherlands in 2009, after completion of 
the young boost trial in 2011 for all patient’s ages and all 
indications. 
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Gruber: The history of treating regional lymph nodes, 
especially the supraclavicular fossa, created a lot of reluc-
tance for hypofractionation, as some old trials have shown 
a relatively high risk for brachial plexopathy [29]. As the 
latency from RT end to onset of symptoms could be as 
long as 30 years [29], several colleagues demand for long-
term follow-up before they are willing to change their 
practice. The risk of plexopathy for modern hypofrac-
tionated radiotherapy schedules and modern treatment 
planning is minimal. Isoeffective schedules will behave 
isoeffectively on the plexus. Keeping EQD2 up to 50 Gy 
seems to be very safe. In the current S3 guidelines [30], 
moderate hypofractionation is an option, but the 5-week 
treatment is still preferred for treating lymph nodes. Sev-
eral breast centers in Switzerland as ours are certified by 
the DKG (German cancer society) following the S3 guide-
lines as their recommendation. Personally, if there is a 
clear wish for a 3-week regimen, I have no problems to 
offer it to the patient.

Fastner: What Are Your Arguments in Favor or 
against a Simultaneously Integrated Tumor Bed 
Boost as Part of Hypofractionated WBI for 3 Weeks?

Krug: Currently, we lack evidence from large random-
ized controlled trials comparing sequential boost admin-
istration to SIB in the context of moderate hypofraction-
ation. A multitude of prospective single-arm trials have 
demonstrated favorable results and data from two phase 
III trials of SIB with conventional fractionation have been 
recently published [31–34]. However, similar to the situ-
ation for regional nodal irradiation, this is not sufficient 
to change the standard of care. When discussing this with 
patients, I would refer to the shortening in overall treat-
ment time and improved dose homogeneity on the posi-
tive side, but on the other side allude to uncertainties in 
long-term outcomes in the absence of randomized con-
trolled trials with sufficient patient numbers.

Meattini: During the last few years, a method of dose 
escalation to the tumor bed by a SIB was investigated [35]. 
There is a strong rationale in favor of a SIB as part of post-
operative WBI, although a level 1 evidence for a 3-week 
course does still not exist. The chance to obtain a dose 
escalation at the tumor bed level without prolonging 
treatment duration and potentially increasing the sensi-
tivity of breast cancer cells, augmenting the dose per frac-
tion and decreasing the overall treatment course time, is 
highly appealing, especially in terms of patient compli-
ance. Conversely, the potential unfavorable effect in 
terms of late NTE rates impacting on cosmetic outcome 
is known and still represent the focus of ongoing studies 
[36]. We have also to take into account that these high-
risk patients are commonly candidates to receiving sys-

temic treatments able to worsen the overall safety profile 
of treatments. Finally, we have to consider that plans in-
cluding a SIB are undoubtedly more complex as com-
pared to sequential boost ones and should foresee inter-
fractions controls.

The recently reported outcomes of the IMPORT 
HIGH trial [28] at the ESTRO annual meeting 2021, test-
ing dose-escalated SIB against sequential boost (36 Gy/15 
fractions to whole breast, 40 Gy to partial breast, 48 or 53 
Gy in 15 fractions of SIB), showed a low ipsilateral breast 
tumor recurrence event incidence whether the boost was 
delivered sequentially or simultaneously with the 95% CI 
excluding the 5-year rate originally predicted for the con-
trol group. Rates of 5-year moderate/marked adverse 
events were also low.

In my opinion, this study added further arguments in 
favor of SIB as a safe treatment with reduced patient visits 
without any need for further escalation of boost dose. Al-
though the routine use of SIB during hypofractionated 
WBI schedules is not recommended, I do believe that 
brand-new data represented a step more towards the 
framework of a breast cancer postoperative treatment of 
a maximum of 15 fractions depending on the risk cohort.

Poortmans: First of all, most consider a SIB as being 
a treatment that maintains a constant number of frac-
tions compared to when no boost is given, with a (most 
often) daily additional dose to the boost target volume. 
However, a SIB might also maintain the total number of 
fractions (first series + boost) constant or only moder-
ately reduced, as was broadly introduced in the Nether-
lands in 2005 and used as preferred scheme in, for ex-
ample, the Young Boost Trial (BOOG 2004-01) with a 
fraction size of 1.81 Gy to the breast ± regional lymph 
nodes and 2.30 to the primary tumor bed for a total of 
28 fractions (reduction of 5 fractions compared to 25 + 
8 before) in the standard arm [37]. With the introduc-
tion of moderate hypofractionation in the Netherlands 
in 2009, the SIB fraction size at the primary tumor bed 
was maintained at 2.66 Gy, while lowering the dose to 
the volumes outside of the boost to 2.17 Gy, thereby us-
ing the same number of fractions as with a sequential 
boost (16 + 5 = 21). In favor of all types of SIB are the 
clear dosimetric advantages and the facilitated setup 
procedures. In an in-depth analysis of 124 patients, hy-
pofractionation had a favorable effect on quality of life 
and (borderline) on cosmetic outcomes, while oncoplas-
tic surgery had an adverse effect and the boost technique 
(simultaneous integrated vs. sequential) had no effect on 
both endpoints [38].

Against the SIB, notably when the total number of 
fractions is reduced by delivering higher doses to the tu-
mor bed, is that we did not have much data. However, 
very recently (August 2021), the 5-year primary results of 
the IMPORT HIGH trial (CRUK/06/003) were presented 
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at ESTRO 2021 in Madrid after a median follow-up of 74 
months [28]. These confirm that local recurrence rates 
are low, even in this population of high-risk breast cancer 
patients, independent from the type of boost delivery (se-
quentially or simultaneously), and without further im-
provement with an increased SIB dose. Moreover, ad-
verse effect rates are low. 

Finally, and very importantly, we should not only dis-
cuss “how” to deliver a boost, but also “when” to deliver 
a boost. Since local recurrence rates dropped impressive-
ly over the past 3 decades, and delivery of a boost has a 
negative impact on the cosmetic outcomes, a boost should 
only be given to patients at high risk for local recurrences 
[39–43]. Unfortunately, similar to the application of hy-
pofractionation in clinical practice, also here many col-
leagues remain reluctant to abandon the boost, even in 
low-risk patients, with boost delivery in the framework of 
breast-conserving therapy varying from about 15 to 25% 
in countries like Denmark and the UK to virtually 100% 
in many other countries [16, 44].

Gruber: One obvious benefit for the patient is a further 
reduction of fractions and overall treatment time. Giving 
the boost simultaneously by increasing the single dose of 
about 0.5 Gy to the tumor bed, leading to 3 Gy in the tu-
mor bed and 2.5 Gy for the whole breast, shortens the 
radiotherapy further to about 3 weeks instead of 4–4.5 
weeks. There is convincing evidence that dose homoge-
neity will be improved by SIB technique. To my knowl-
edge, acute toxicity is quite comparable; however, in the 
MINT trial, there was a higher incidence of radiation der-
matitis grade 2–3 in patients treated with intensity-mod-
ulated radiotherapy-SIB at the end of treatment [34]. Per-
sonally, I want to see more data, especially on late toxic-
ity, for example, from the RTOG1005 [45] and HYPOSIB 
[46] trials. One practical aspect, which is however seldom 
the case: there are patients in which I abandon a boost RT 
due to more pronounced acute toxicity after whole breast 
RT. This is not an option if the boost is given simultane-
ously.

Fastner: As a Member of a National Committee for 
Preparing Updated Treatment Guidelines for Breast 
Cancer, What Kind of Emphasis Would You Put on 
Ultra-Hypofractionated WBI Scheduled for Only 5 
Days?

Krug: In Germany, we have included ultra-hypofrac-
tionation as an additional option besides moderate hypo-
fractionation, which represents the standard of care, and 
conventional fractionation [47, 48]. There are several spe-
cific clinical scenarios where I think that ultra-hypofrac-
tionation is a valuable addition to the radiation oncology 
toolbox. Personally, I would consider ultra-hypofraction-

ation in elderly patients not suited for radiotherapy omis-
sion or partial breast irradiation after breast-conserving 
surgery due to risk factors. Furthermore, I would con-
sider ultra-hypofractionation in patients suffering from 
mobility impairment or in patients who rank the shortest 
possible treatment time as a top priority. In light of the 
COVID-19 pandemic, ultra-hypofractionation has been 
adopted in many countries as a means to reduce treat-
ment appointments and, hence, the risk of associated vi-
rus transmission for patients and radiation oncology pro-
fessionals likewise. Aside from the specific circumstances 
regarding management of breast cancer during the cur-
rent pandemic, I would counsel patients regarding a pos-
sible increase in the risk of late normal tissue complica-
tions, although absolute differences between the standard 
arms and the lower-dose ultra-hypofractionated treat-
ment arms in the FAST and FAST-Forward trials were 
fairly small.

From my point of view, further data are needed to es-
tablish ultra-hypofractionation as the standard of care. 

Meattini: At a median follow-up of 6 years, the FAST-
Forward phase 3 trial on 4,096 patients showed that 26 
Gy in 5 daily fractions WBI leads to noninferior local 
control rates (HR vs. 40 Gy of 0.67 [95% CI 0.38 to 1.16] 
in favor of 26 Gy) and similar NTE profile as compared 
to 40 Gy in 15 fractions over 3 weeks [49]. Late NTE 
were similar for 26 Gy (HR 1.12, 95% CI 0.94 to 1.34; p 
= 0.20), while breast induration outside the tumor bed 
was the only statistically significant worse NTE result, 
with extremely low event rates (reported moderate/
marked events rate of 1.9% in 26 Gy). In my opinion, 
this study represents one of the most important prac-
tice-changing trials in radiation oncology of the last de-
cade and an unvaluable achievement for patients affect-
ed by breast cancer. Further studies and longer follow-
up will certainly add robust data on the 5-fraction 
schedule. However, in my view, 26 Gy in 5 fractions WBI 
can be already safely offered as standard of care for most 
of our patients [14]. Of course, the current low rates of 
NTE will increase over time, but these will increase in all 
groups of the trial, as it has been demonstrated by the 
long-term results of both the START B and FAST trials, 
where the HR for late NTE remained remarkedly similar 
both at 5 and 10 years [9, 37]. In addition, as part of a 
scientific community, we should have the duty to trans-
late new evidence more quickly than in the past into our 
routine daily practice.

Poortmans: After the publication of the results of the 
FAST-Forward trial, with a median follow-up of 71.5 
months, ultra-hypofractionated RT clearly became the 
new standard for breast only and for thoracic wall only 
[49]. Moreover, it is an option for chest wall after breast 
reconstruction. While the COVID-induced “pandemis-
ery” facilitated rapid introduction in clinical trials, it 
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should by no means be considered as a “crisis-schedule” 
[50]. I also expect that ultra-hypofractionation will prob-
ably become the new standard for locoregional RT in 2–3 
years, after the presentation of the FAST-Forward nodal 
sub-study.

It is clear that, similar to the adaptation of moderate 
hypofractionation, considerable reluctance exists re-
garding the clinical introduction of ultra-hypofraction-
ation for a broad subgroup of breast cancer patients [14, 
16]. Indeed, similar to the moderate hypofractionation 
studies in breast and prostate cancer, small differences in 
fractionation can have a measurable impact on end-
points, as seen in the 27 Gy in 5 fractions treatment arm, 
which was, therefore, preliminary closed for accrual in 
the nodal sub-study. Importantly, with 40 Gy in 15 frac-
tions being gentler for NTE than the “historic” 50 Gy in 
25 fractions, we see that 26 Gy in 5 fractions is iso-effec-
tive for NTE with the 40 Gy in 15 fractions, while the 27 
Gy in 5 fractions approximates the side effects seen with 
the 50 Gy in 25 fractions schedule, which is still adhered 
to by so many colleagues worldwide. Large trials, includ-
ing the EORTC “boost” trial and the young boost trial, 
clearly demonstrate that the difference in development 
of fibrosis and the impact on cosmetic outcome with a 
(higher) boost dose is seen after 3–5 years and that, im-
portantly, thereafter only little changes in frequency and 
severity of side effects occur [42, 43, 51, 52]. The develop-
ment of fibrosis at longer follow-up is rather a continu-
ous process associated with WBI and thereby related to 
differential aging of the irradiated versus the nonirradi-
ated breast, as demonstrated in the EORTC “boost” trial 
[53]. Therefore, a follow-up of 5 years, being in fact even 
rather 6 years for the FAST-Forward trial, can safely be 
accepted as sufficient evidence for long-term evolution 
of these endpoints. Quite particularly, highly inaccurate 
estimations from bar charts taken from the published ap-
pendices to the FAST-Forward paper, combined with a 
flawed methodology to perform a so-called re-analysis of 
the published data, have been used to unjustifiably criti-
cize the results and to advise against clinical application 
of ultra-hypofractionation [48]. A fact is that the preva-
lence of moderate/marked late effects at 5 years was low 
in all schedules in FAST-Forward, the most prevalent be-
ing breast shrinkage as assessed by clinicians in only 5.5% 
of patients after 40 Gy in 15 fractions compared to 6.8% 
of patients after 26 Gy in 5 fractions. Finally, of course 
further cohort/registration evaluations are highly rec-
ommended. What about further randomized trials? To 
my opinion, we need the little money we receive for pure 
academic radiation oncology trials to be used for other 
research!

Gruber: The FAST Forward [49] schedule of 5 frac-
tions of 5.2 Gy single dose is an option, but not a preferred 
one, and only for patients who are aware that side effects 

might get worse. As co-chair of the EXPERT trial [54], 
which is an ongoing RT trial of whole-breast RT in “low-
risk” patients worldwide, we have asked the local study 
chairs after the publication of FAST Forward, if the trial 
would change their current practice, which was actually 
not the case for most of them. On the other hand, two out 
of three Irish centers have rejected their foreseen partici-
pation due to their preference for ultra-hypofraction-
ation.

The essential question: Is it too fast forward? What 
“frightens” a little bit: there was a third arm in the trial 
with 5 fractions of 5.4 Gy. The increase of the single dose 
by only 0.2 Gy has led to a significantly worse toxicity 
profile, which points out that treatment planning is key.

Furthermore, most colleagues argue that follow-up is 
too short to judge about long-term toxicity. The authors 
of FAST Forward state in the Discussion of their paper 
that “although normal tissue effects continue to accu-
mulate beyond 5 years, there is little evidence that rela-
tive differences between test and control groups change 
very little over time.” As an example, they mentioned 
“breast shrinkage” in the START-B trial increasing from 
11.4% at 5 years to 26.2% at 10 years, but with a “stable” 
hazard ratio of 0.83 at 5 years and 0.80 at 10 years be-
tween the two treatment arms. Looking at 5-year clini-
cian-assessed “breast induration outside tumor bed” 
(online suppl. Table A2 of FAST Forward), ultra-hypo-
fractionation was significantly worse, but absolute num-
bers are low. The interesting point: the hazard ratio is 19 
(!), so an increase by longer follow-up can get much 
more pronounced to the disadvantage of ultra-hypo-
fractionation. An important and comprehensive analy-
sis by Krug et al. [48] showed significant differences in 
favor of the standard arm for induration, telangiectasia, 
and edema as well as for the sum of all NTE. Relative 
risks of the individual observations only reached signif-
icance after longer follow-up, suggesting that clinically 
relevant disadvantages may become apparent by time. 
By now, I treat patients quite seldom with ultra-hypo-
fractionation.
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