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SUMMARY
OBJECTIVE: Several prospective randomized trials have shown that hypofractionation has the same efficacy and safety as the conventional 

fractionation in the treatment of localized prostate cancer. There are many benefits of hypofractionation, including a more convenient 

schedule for the patients and better use of resources, which is especially important in low- and middle-income countries like Brasil. 

Based on these data, the Brazilian Society of Radiotherapy (Sociedade Brasileira de Radioterapia) organized this consensus to guide and 

support the use of hypofractionated radiotherapy for localized prostate cancer in Brasil. 

METHODS: The relevant literature regarding moderate hypofractionation (mHypo) and ultra-hypofractionation (uHypo) was reviewed 

and discussed by a group of experts from public and private centers of different parts of Brasil. Several key questions concerning clinical 

indications, outcomes and technological requirements for hypofractionation were discussed and voted. For each question, consensus 

was reached if there was an agreement of at least 75% of the panel members. 
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INTRODUCTION
Prostate cancer (PCa) is one of the most incident cancers in 
Brasil and worldwide, representing more than 30% of all cases 
in men1,2. Most patients are diagnosed with prostate-limited dis-
ease and are candidates to curative treatment. Radiotherapy (RT) 
and surgery are equally effective treatment options. About one 
third of patients receive definitive RT3-5. Traditionally, patients 
have been treated with 35 to 44 daily consecutive fractions 
of 1.8–2.0 Gy (total doses of 70–79.2 Gy)3,5. This schedule 
is known as the conventional fractionated RT (convFx)3,6-8.

In the past few years, many prospective randomized con-
trolled trials (RCT) have shown that the use of moderate hypof-
ractionated (mHypo, fraction sizes between 2.4 and 3.4 Gy) or 
ultra-hypofractionated RT (uHypo, fraction sizes >5 Gy) has 
comparable efficacy and toxicity to the convFx9-24.

Several reasons might justify these studies. First, some data 
suggested that hypofractionation could increase the therapeu-
tic ratio, given that PCa cells are especially sensitive to higher 
daily radiation doses (low alpha-beta ratio)25. This radiobi-
ological advantage would be further translated into clinical 
advantages. Secondly, higher daily doses mean fewer treat-
ment days. This may benefit patients, the radiation oncology 
(RO) department, and the public health system: the smaller 
number of patient’s visits to the clinic may reduce logistical 
challenges, increase patient’s adherence and reduce the treat-
ment costs; from the RO department and health system per-
spective, mHypo and uHypo may increase machine capacity 
due to the shorter treatment schedule and increased turnover. 
This is especially important in low and middle income coun-
tries (LMIC), where the majority of the population depends 
on the public health system and where there is a shortage of 
linear accelerators slots6,26-29.

Although hypofractionation is an important strategy for 
PCa treatment, its implementation in LMIC might be a chal-
lenge because of the need for more intensive staff training and 
for higher technology upgrades, especially in non-academic 
community centers.

In order to support radiation oncologists and physicists 
to implement hypofractionation in the clinical practice, this 

consensus aimed to guide indications and the minimum require-
ments to safely conduct hypofractionation RT for localized 
PCa patients in Brasil. It does not address hypofractionation 
in patients with clinically positive lymph nodes or those that 
underwent prior prostatectomy.

METHODS
The Brazilian Society of Radiotherapy (Sociedade Brasileira de 
Radioterapia – SBRT) designated a group of seven radiation 
oncologists to prepare and conduct a consensus meeting that 
took place in the city of São Paulo/SP on October 11, 2019. 
Sixteen radiation oncologists from different areas of Brasil, 
from both public and private institutions, with known exper-
tise in the topic, attended the meeting and composed the 
panel. One urologist and one medical physicist were invited 
to represent the Brazilian Urology Society (Sociedade Brasileira 
de Urologia – SBU) and the Brazilian Association of Medical 
Physicists (Associação Brasileira de Física Médica – ABFM), 
respectively. They could make suggestions and present their 
opinion, but they could not vote.

A systematic literature review was carried out in MEDLINE 
PubMed using the PICO (Population, Intervention, Comparison, 
and Outcome) model. We reviewed studies including men 
with localized PCa that were treated with hypofractionated or 
ultra-hypofractionated RT. The outcomes of interest were PCa 
control, overall survival, acute and late toxicity, and quality 
of life. RCTs, meta-analyses of RCTs, or selected prospective 
observational studies published in English between December 
1, 2001 and August 31, 2019 were evaluated. Papers address-
ing postoperative radiation (adjuvant or salvage treatment), 
brachytherapy, metastatic disease, or re-irradiation were excluded.

The voting methodology followed this fashion. First, a 
formal procedure was established before voting. The reviewed 
papers were discussed to support radiation oncologists to take 
their most informed decision before each key question (KQ). 
Time was given for members to show if they were in favor or 
against each statement. After arguments, the voting was con-
ducted according to the Delphi Method30. The panelists could 

RESULTS: The recommendations are described in this article. 

CONCLUSION: This initiative will assist Brazilian radiation oncologists and medical physicists to safely treat localized prostate cancer 

patients with hypofractionation.
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agree or disagree in each KQ. The consensus was reached if 
there was an agreement of at least 75% of the panel mem-
bers. Additional commentaries or particular recommenda-
tions could be collected after voting based on panel discus-
sion and agreement.

The grade for recommendation was suggested based on the 
scientific evidence level, which was qualified as strong, medium, 
or weak, as follows:

•	 Strong level – multiple concordant randomized con-
trolled trials (RCTs) and/or of a robust meta-analysis 
of RCTs.

•	 Medium level – less robust meta-analysis, a single RCT 
or observational non-randomized trials.

•	 Weak level – consensual opinions of experts.

The meeting was divided into two sections that included 
topics about mHypo and uHypo.

Key questions and recommendations

Section I – Moderate hypofractionation in 
localized prostate cancer

I.1 – Optimal scenario for the indication
KQ 1 – Table 1. In which of the following cancer risk groups 
is the use of mHypo adequate?

I.1.1 – Impact of risk stratification group

The panel considered mHypo to be safe and effective in patients 
with PCa, regardless the risk group (level of agreement – 100% 
for each PCa risk group, level of evidence – strong).

Although there is less evidence to support mHypo for 
patients with very high-risk features (14), the panel considered 
it appropriate as long as the dose constraints of organs at risk 
(OAR) are strictly followed. The indication of mHypo might 
be independent of the hormone therapy use.

The largest randomized controlled trials that support 
the scientific evidence for this consensus are the CHHiP9,10, 
HYPRO11-13, PROFIT14, RTOG 041515,16, FOX CHASE17,18, 
MD Anderson19-21, and Italian trials22. Taken together, more 
than 6,000 patients were enrolled. They demonstrate that at a 
5-6-year follow-up the mHypo presents oncological outcomes 
similar to convFx. More than 80% of the enrolled patients 
were at low or intermediate risk. Thus, the scientific evidence 
is very strong for these patient groups. High-risk patients were 
also well represented (about 1,000 patients), and there is no 
reason to believe that tumor control will be inferior in high or 
very high-risk patients treated with mHypo.

KQ 2 – Table 1. Is the use of mHypo adequate in the fol-
lowing situations? 

I.1.2 – Impact of seminal vesicles

Although it is not the objective of this consensus to select which 
patients should or should not have the seminal vesicles treated, 
all agreed that it is appropriate to use mHypo when includ-
ing the seminal vesicles (level of agreement – 100%, level of 
evidence – strong).

I.1.3 – Impact of pelvic lymph node drainage

The group agreed that the use of mHypo is appropriate when the 
physician decides to electively treat the pelvic drainage (level of 
agreement – 88%, level of evidence – medium). However, the 

Table 1. Optimal scenario for the indication of moderate hypofractionation.

Scenarios
Agree, adequate 

(%)
Disagree, 

inadequate (%)
Consensus 
achieved

Low risk 100 0 Yes

Intermediate favorable risk 100 0 Yes

Intermediate unfavorable risk 100 0 Yes

High and very high risk 100 0 Yes

When the radiation oncologist decides to include the 
seminal vesicles in the treatment volume

100 0 Yes

When the radiation oncologist decides to include the 
pelvic lymph nodes in the treatment volume

88 12 Yes

Patients with history of transurethral resection of prostate 81 19 Yes

Patients with important urinary obstruction disease 
(*High IPSS)

12 88 Yes

IPSS: international prostate symptom score. *High IPSS: above 18 points.
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panel strongly recommended the use of intensity modulated 
RT (IMRT) or volumetric modulated arc therapy (VMAT) 
with image-guided RT (IGRT) in this context.

The Fox Chase trial17,18 enrolled 303 high-risk patients and 
treated the pelvic lymph nodes. The study showed a similar 
toxicity between mHypo and convFx.

I.1.4 – Impact of transurethral resection of the prostate

The panel considered that mHypo is adequate in patients 
who underwent the transurethral resection of the prostate – 
TURP (level of agreement – 81%, level of evidence – strong). 
However, they recommended to wait between six and eight 
weeks for patient’s recovery before starting RT31,32.

I.1.5 – Impact of urinary function

The panel agreed that patients with severely impaired urinary 
function should not be treated with mHypo, as they may be 
subject to increased urinary toxicity (level of agreement – 
88%, level of evidence – strong). In such cases, they might 
be referred to symptomatic treatment, either with TURP or 
pharmacological treatment, before receiving RT. Selecting the 
patient that should receive symptomatic treatment before RT 
may be a matter of debate, however, the panel suggests that 
an International Prostate Symptom Score (IPSS) ≥18 could 
be used to guide this decision. After symptom relief, mHypo 
may be applied.

I.2 – Tumor control, toxicity, and quality of life
KQ 3 – Table 2. How does the mHypo is compared to the 
conventional fractionation in terms of tumor control, toxic-
ity, and quality of life? 

I.2.1 – Tumor control

The panel agreed that mHypo is equivalent to convFx in 
terms of tumor control (level of agreement – 100%, level of 
evidence – strong). The largest randomized controlled trials 
that compared mHypo to convFx showed equivalent bio-
chemical control for both arms, with a median follow-up of 
five to six years9,13,14,17,18,21,22.

I.2.2 – Toxicity

The panel considered the use of mHypo to be safe regarding 
the risks of gastrointestinal (GI) and genitourinary (GU) acute 
or chronic toxicity (level of agreement – 100%, level of evi-
dence – strong).

Some observations were pointed out. First, randomized con-
trolled trials showed no difference in the risk of acute/late GU 
or late GI toxicity with mHypo or convFx. However, mHypo 
was associated with a slightly increase in moderate acute GI 
toxicity in the CHHiP, PROFIT, HYPRO and Fox Chase tri-
als9,11-22. Some of the mHypo studies tested dose escalation on 
the experimental arms, which could justify the increase in acute 
GI toxicity. The panel, then, considered that the clinical impact 
of mHypo on this toxicity is small enough that does not com-
promise this strategy. Secondly, patients with high IPSS score 
require counseling regarding the risk of increased urinary tox-
icity, as described before. 

The panel agreed that mHypo is safe regarding erectile dys-
function (level of agreement – 100%, level of evidence – strong).

I.2.3 – Quality of life

The panel agreed that mHypo is equivalent to the convFx 
in terms of quality of life (level of agreement – 100%, level 

Table 2. Disease control, toxicity, and quality of life of moderate hypofractionation.

Outcomes Agree (%) Disagree (%) Consensus

In terms of disease control, the results of mHypo are similar 
to conventional fractionation

100 0 Yes

In terms of acute urinary toxicity, it is safe to use 
moderate hypofractionation

100 0 Yes

In terms of late urinary toxicity, it is safe to use 
moderate hypofractionation

100 0 Yes

In terms of acute gastrointestinal toxicity, it is safe to use 
moderate hypofractionation

100 0 Yes

In terms of late gastrointestinal toxicity, it is safe to use 
moderate hypofractionation

100 0 Yes

In terms of erectile disfunction, it is safe to use 
moderate hypofractionation

100 0 Yes

In terms of quality of life, moderate hypofractionation is similar 
to conventional fractionation

100 0 Yes
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of evidence – strong). Data from different studies, including 
CHHip and RTOG 0415 trials, showed that quality of life in 
bowel, urinary, and sexual domains was equivalent in patients 
treated with mHypo or convFx15,16,18,19,33.

I.3 – Preferred schedule
KQ 4. Is there any preferred scheme for mHypo?

In cases of prostate ± seminal vesicles treatment, the pan-
elists agreed that the preferred scheme for mHypo is 60 Gy in 
20 fractions of 3 Gy based on the CHHip and PROFIT trials 
(level of agreement – 100%, level of evidence – medium)9,10,14. 
Together, these two trials included the highest number of patients 
treated with a single fractionation (more than 2,800 patients 
included, 1,600 of whom were treated with 20 x 3 Gy) and 
included representatives from all the risk groups (low, interme-
diate, and high). Although the panelist recommend this par-
ticular schedule, other fractionations evaluated in RCT may 
also be used13,15,17,18,21,22, with the exception of 19 x 3 Gy, con-
sidering it has not been proved to be non-inferior to convFx 
in the CHHiP trial9,10.

In cases of pelvic drainage treatment, the panelist did not agree 
about any particular fractionation (level of agreement – 50%, 

level of evidence – medium). Thus, for this situation, each phy-
sician should decide the best schedule based on the available 
RCTs. When opting to treat the pelvic drainage, the panel con-
sidered essential to use IMRT/VMAT and IGRT.

I.4 – Treatment techniques
KQ 5 – Table 3. Is it adequate to perform mHypo with the 
following techniques?

I.4.1 – Conventional or bidimensional radiotherapy

The panel agreed that the use of conventional or bidimensional 
RT (2D-RT) is inappropriate to deliver mHypo (level of agree-
ment – 100%, level of evidence – strong). First, none of the 
prospective studies of mHypo used bidimensional RT. Secondly, 
using 2D-RT could expose patients to unacceptable toxicity.

I.4.2 – Conformal or three-dimensional radiotherapy

The panel considered that the use of conformal or three-di-
mensional RT (3D-RT) is appropriate to deliver mHypo (level 
of agreement – 88%, level of evidence – high).

They argued that some RCTs allowed 3D-RT with accept-
able toxicity for both convFx and mHypo. For example, all 

Table 3. Techniques of moderate hypofractionation treatment.

Treatment techniques
Yes, adequate 

(%)

No, 
inadequate 

(%)

Consensus 
achieved

Planning: conventional or bidimensional radiotherapy 0 100 Yes

Planning: conformal or tridimensional radiotherapy 88 12 Yes

Planning: intensity modulated techniques (IMRT or VMAT) 100 0 Yes

Modality of IGRT: tridimensional imaging (cone beam computed 
tomography; ultrasonography) with or without fiducials

100 0 Yes

Modality of IGRT: online bidimensional imaging (portal) with 
fiducials (onboard imaging, EPID)

100 0 Yes

Modality of IGRT: online bidimensional imaging (portal) without 
fiducials (onboard imaging, EPID)

69 31 Yes

Modality of IGRT: offline bidimensional imaging (portal) with 
fiducials (analogic portal film or electronic portal film without 
onboard device)

25 75 Yes

Modality of IGRT: offline bidimensional imaging (portal) without 
fiducials (analogic portal film or electronic portal film without 
onboard device)

19 81 Yes

Frequency of IGRT: once a week 18 82 Yes

Frequency of IGRT: three times per week 75 25 Yes

Frequency of IGRT: daily for the first five fractions, and then 
once a week

82 18 Yes

Frequency of IGRT: daily 100 0 Yes

IMRT: intensity modulated radiotherapy; VMAT: volumetric modulated arc therapy; IGRT: image-guided radiotherapy; EPID: electronic portal imaging device.
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patients in the Italian trial22, 60% in the CHHip trial9, 21% 
in the RTOG 041515 and 5% in the Hypro13 were treated with 
3D-RT. The PROFIT trial14 also allowed 3D-RT.

The 3D-RT in the CHHiP trial was performed with a com-
plex arrangement of fields (field-in-field technique) in order to 
improve dose distribution and follow dose constraints9.

The panel pointed out, however, that 3D-RT might be 
used if constraint requirements are met for OAR and plan-
ning target volume (PTV) coverage. Although 3D-RT is an 
acceptable option, the use of IMRT/VMAT, as later discussed, 
should be encouraged.

I.4.3 – Intensity modulated techniques

The panel recommended the use of IMRT/VMAT to deliver 
mHypo since it is the most appropriate technique to spare 
OARs, while properly covering the PTV (level of agreement – 
100%, level of evidence – strong). One might note that the 
majority of phase III RCTs of mHypo used IMRT only, or 
strongly encouraged it over 3D-RT9,11-21. Similarly, we agreed 
that IMRT/VMAT is the best option for PCa and should be 
used, if available.

There is evidence showing lower toxicity with IMRT com-
pared to 3D-RT. For instance, one prospective randomized trial 
directly compared both techniques for patients treated with 70 
Gy/25 fractions34. Such study identified lower GU/GI toxic-
ity in the IMRT arm, with similar biochemical control in five 
years. Additionally, other non-randomized studies employing 
convFx schedules showed reduced GI/GU toxicity of IMRT 
over 3D-RT35-37.

I.5 – Image-guided radiotherapy
KQ 6 – Table 3. Considering the use of IGRT, which of the 
following techniques and frequencies of imaging are adequate 
for mHypo?

Regarding the technique, the panel considered that both the 
use of tridimensional imaging devices (cone beam computed 
tomography – CB-CT; or ultrasonography – US) with or with-
out fiducials or bidimensional online devices with fiducials are 
adequate to treat patients with mHypo (level of agreement – 
100%, level of evidence – high). Although the majority of RO 
considered online bidimensional imaging without fiducials ade-
quate, there was no consensus (level of agreement – 69%, level 
of evidence – medium). Finally, offline bidimensional imaging 
with (level of agreement – 75%, level of evidence – medium) 
or without fiducials (level of agreement – 81%, level of evi-
dence – medium) was considered inadequate due to uncer-
tainties concerning quality control of the revealed images and 
the risk of patient movement during the elapsed time while 
waiting for film development.

The panel considered inappropriate to image the patient 
only once a week because data will be insufficient to evalu-
ate systematic setup errors (level of agreement – 82%, level of 
evidence – medium). However, they agreed that imaging the 
patient at least three times a week (level of agreement – 75%, 
level of evidence – medium) or daily for the first five fractions 
and, therefore, once a week (level of agreement – 82%, level 
of evidence –medium), or daily throughout the entire treat-
ment is appropriate (level of agreement – 100%, level of evi-
dence – medium).

Once different modalities of IGRT are available, we sug-
gest that each department evaluates the association between 
technology and number of patients under treatment to adjust 
IGRT in terms of modality and frequency, considering the rec-
ommendations previously given.

The panel also recommended that each department should 
evaluate set-up and intrafraction errors to better select safe 
PTV margins, especially for those who perform less-than-daily 
imaging. They argued that daily imaging should be considered 
when using very restricted PTV margins. In addition, they rec-
ommended that an initial set of images should be evaluated 
before moving to a less-than-daily frequency.

IGRT may reduce the risk of missing the target and of 
toxicity, especially for hypofractionated treatments. Its bene-
fit has been demonstrated in studies that compared IGRT to 
non-IGRT treatments38-46. A recently published phase III trial 
showed that daily image (78% CB-CT, 22% 2D-images with 
fiducials) significantly improved biochemical control and rec-
tal toxicity compared to weekly IGRT for PCa38.

Different forms and frequencies of IGRT were used on 
phase III RCT, including daily images, such as US, CB-CT 
or KV associated with fiducial markers13,14 or electronic portal 
imaging device (EPID) for three consecutive images followed 
by weekly images9,22.

Section II – Ultra-hypofractionation

II.1 – Optimal scenario for the indication
KQ 7 – Table 4. In which of the following cancer risk groups 
is the use of uHypo adequate?

II.1.1 – Risk group stratification impact

The panel considered uHypo to be safe and effective in patients 
with low (level of agreement – 100%, level of evidence – strong), 
intermediate favorable (level of agreement – 100%, level of evi-
dence – strong), and intermediate unfavorable risk group (level 
of agreement – 94%, level of evidence – medium). The panel 
agreed that uHypo is not appropriate for high and very high-risk 
patients (level of agreement – 81%, level of evidence – medium).



Palhares, D. M. F. et al.

13
Rev Assoc Med Bras 2021;67(1):7-21

There are two published phase III RCT studies comparing 
uHypo to convFx or mHypo. The PACE-B trial24 included 
7% low risk and 93% intermediate favorable risk patients, 
while the HYPO-PC-RT trial23 included 89% intermediate 
risk and only 11% high-risk patients. Other several prospec-
tive non-randomized studies of uHypo were published, the 
majority of them included low to intermediate risk patients47-51. 
Therefore, considering the few number of high-risk patients 
treated with uHypo, the panel deemed the evidence to not be 
robust enough to suggest it in the clinical practice. Some pan-
elists that were in favor of using uHypo for high-risk patients 
pointed out that uHypo should be considered appropriate 
when one chooses not to irradiate the pelvic lymph nodes. 
However, this particularity was not submitted for voting and 
we cannot offer an agreement level. The panel also agreed that 
the indication of uHypo might be independent of the use of 
hormone therapy.

KQ 8 – Table 4. Is the use of uHypo adequate in the fol-
lowing situations?

II.1.2 – Extracapsular disease impact

The majority of participants considered that the use of uHypo 
is not appropriate for patients with extracapsular spread (cT3a), 
although there was no consensus on it (level of agreement – 
62%, level of evidence – medium). Only few patients with 
extracapsular spread were treated in the published papers (4% 
in the HYPO-PC-RT trial23 and none in the PACE-B trial24), 
which is not enough to support uHypo in this context.

II.1.3 – Seminal vesicles impact

Although it is not the objective of this consensus to select the 
patients that should or should not have the seminal vesicles 
treated, all agreed that it is appropriate to use uHypo when the 
physician decides to electively treat the seminal vesicles (level 
of agreement – 100%, level of evidence – medium).

II.1.4 – Pelvic lymph node drainage impact

The group agreed that the use of uHypo is not appropriate to 
treat the pelvic drainage (level of agreement – 100%, level of 
evidence – low), considering that none of the published RCTs 
have done it. However, there are ongoing trials evaluating this 
issue (NCT01953055 and NCT03253978).

II.1.5 – Impact of transurethral resection of the prostate

There was no consensus if the use of uHypo is adequate or not 
in patients that underwent TURP (level of agreement – 50%, 
level of evidence – low). Therefore, we recommend that each case 
should be carefully evaluated, and other fractionation options 
(convFx or mHypo) should be considered for these patients.

II.1.6 – Urinary function impact

The panel agreed that patients with severely impaired urinary 
function should not be treated with uHypo as they may be sub-
ject to increased urinary toxicity (level of agreement – 100%, 
level of evidence – low). In such cases, they might be referred 
to symptomatic treatment before receiving RT with other frac-
tionation schemes (convFx or mHypo).

Table 4. Optimal scenario for the indication of ultra-hypofractionation.

Scenarios Agree, adequate (%)
Disagree, 

inadequate (%)
Consensus achieved

Low risk 100 0 Yes

Intermediate favorable risk 100 0 Yes

Intermediate unfavorable risk 94 6 Yes

High and very high risk 19 81 Yes

Extracapsular disease 38 62 No

When the radiation oncologist decides 
to include the seminal vesicles in the 
treatment volume

100 0 Yes

When the radiation oncologist decides 
to include the pelvic lymph nodes in the 
treatment volume

0 100 Yes

Patients with history of transurethral 
resection of prostate

50 50 No

Patients with important urinary obstruction 
disease (*High IPSS)

0 100 Yes

IPSS: international prostate symptom score. *High IPSS: above 18 points.
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II.2 – Tumor control, toxicity, and quality of life
KQ 9 – Table 5. How does uHypo is compared to the convFx 
in terms of tumor control, toxicity, and quality of life?

II. 2.1 – Tumor control

The panel agreed that uHypo is equivalent to convFx in terms of 
tumor control (level of agreement – 100%, level of evidence – 
strong). The most important phase III RCT that supports this 
statement is the HYPO-RT-PC trial23, which demonstrated 
after a five-year follow-up that uHypo (7 x 6.1 Gy) was non-
inferior to convFx (39 x 2 Gy) regarding failure-free survival.

II.2.2 – Toxicity

The panel considers the use of uHypo to be safe in terms of 
risk of GI and GU acute or chronic toxicity (level of agree-
ment – 100% for each statement, level of evidence – strong).

The HYPO-PC-RT trial23 showed that early side-effects 
were slightly higher in the uHypo group. The authors suggested 
this difference might be a reflection of the accelerated course 
of uHypo schedule (dose delivered in 2.5 versus 8 weeks in the 
convFx arm). The physician- and patient-reported late GU/GI 
toxicities were similar in both fractionation groups, with the 
exception of increased urinary frequency in the uHypo group 
one year after treatment. On the other hand, the PACE-B 
trial24 showed no difference in acute GU/GI grade 2 toxicity 
between convFx/mHypo or uHypo groups. Late toxicity data 
have not been published for this trial yet.

The panel agreed that uHypo is safe regarding erectile dys-
function (level of agreement – 100%, level of evidence – strong). 

The HYPO-PC-RT23 reported no significant differences in 
erectile function between both treatment arms.

II.2.3 – Quality of life

The panel agreed that uHypo has evidence supporting a favor-
able toxicity profile with minimal impact on long-term urinary 
and bowel quality of life (level of agreement – 100%, level of 
evidence – strong).

II.3 – Preferred dose schedules
KQ 10. Is there any preferred scheme for uHypo?

The consensus agreed that these fractionation schemes are 
preferred for uHypo: 5 x 7.25 Gy (level of agreement – 94%, 
level of evidence – medium), 5 x 8 Gy (level of agreement – 75%, 
level of evidence – medium) and 7 x 6.1 Gy (level of agreement – 
100%, level of evidence – medium). The experimental arms of the 
PACE-B24 and HYPO-PC-RT23 trials were, respectively, 36.25 
Gy in five fractions of 7.25 Gy and 42.70 Gy in seven fractions 
of 6.1 Gy. Data from these studies on safety and efficacy were 
previously discussed. The acceptance of 40 Gy in five fractions of 
8 Gy was based on a single-arm phase II trial of low-risk patients 
that showed favorable biochemical control, toxicity, and quality 
of life after five years of follow-up47.

II.4 – Treatment techniques
KQ 11 – Table 6. Is it adequate to perform uHypo with the 
following techniques?

The panel considered the use of 2D-RT for uHypo inappro-
priate (level of agreement – 100%, level of evidence – strong). 

Table 5. Disease control, toxicity, and quality of life of ultra-hypofractionation.

Outcomes
Agree, 

adequate (%)
Disagree, 

inadequate (%)
Consensus

In terms of disease control, the results of ultra-
hypofractionated radiotherapy are similar to the 
conventional fractionation

100 0 Yes

In terms of acute urinary toxicity, it is safe to use  
ultra-hypofractionation

100 0 Yes

In terms of late urinary toxicity, it is safe to use  
ultra-hypofractionation

100 0 Yes

In terms of acute gastrointestinal toxicity, it is safe to use 
ultra-hypofractionation

100 0 Yes

In terms of late gastrointestinal toxicity, it is safe to use 
ultra-hypofractionation

100 0 Yes

In terms of erectile disfunction, it is safe to use  
ultra-hypofractionation

100 0 Yes

In terms of quality of life, ultra-hypofractionation is similar 
to conventional fractionation

100 0 Yes
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Although the majority of panel considered that 3D-RT is 
adequate for uHypo, it did not reach consensus (level of 
agreement – 68%, level of evidence – medium). Finally, they 
agreed that intensity modulated techniques (IMRT/VMAT) 
are adequate for uHypo (level of agreement – 100%, level of 
evidence – strong).

Most of the prospective uHypo studies treated patients with 
IMRT or VMAT. In the Hypo-RT-PC-Trial23, however, 80% 
of the patients were treated with 3D-RT, and no difference in 
toxicity or biochemical control was reported. All patients in the 
PACE-B trial24 were treated with IMRT.

II.5 – Image-guided radiotherapy

II.5.1 – Modality and frequency of IGRT

KQ 12 – Table 6. Considering the use of IGRT, which of the 
following techniques of imaging are adequate for uHypo? Is it 
mandatory to have daily images?

The panel agreed that the use of tridimensional imaging 
devices (CB-CT or US) with or without fiducials or bidimen-
sional onboard devices with fiducials are adequate to treat 
patients with uHypo (level of agreement – 100%, level of evi-
dence – strong). In addition, other modalities are inappropriate 
for uHypo, like onboard bidimensional imaging without fidu-
cials or offline bidimensional imaging with or without fiducials 

(level of agreement – 100%, level of evidence – medium). 
Due to the very high dose per fraction, we suggest that treat-
ment must be as fast and accurate as possible to minimize intra-
fraction errors. Thus, it is mandatory to perform daily image 
to guide uHypo treatment (level of agreement – 100%, level 
of evidence – strong).

The Hypo-RT-PC-Trial23 allowed IGRT with orthogonal 
films with fiducials or CB-CT. In the PACE-B trial24, 55% of 
the patients that underwent uHypo were imaged with CB-CT 
with or without fiducials, 41% with planar images with intra-
fraction tracking, and 2.4% with planar images with fiducials. 
There are studies comparing the different IGRT techniques, 
with no significant benefit from one technique over the other52.

II.5.2 – Intrafraction monitoring 

KQ 13 – Table 6. Considering the use of images to guide 
RT treatment, is it safe to perform uHypo without intra-
fraction monitoring?

The panel considered safe to carry out uHypo treatment 
without intra-fraction monitoring (level of agreement – 94%, 
level of evidence – medium). The panelists recommended, how-
ever, that treatment should be delivered in the shortest possible 
time to reduce intrafraction errors due to prostate or patient 
movement, and time length should be remembered and con-
sidered by the assisting team.

Table 6. Techniques of ultra-hypofractionation treatment.

Treatment techniques
Agree, 

adequate (%)
Disagree, 

inadequate (%)
Consensus 
achieved

Planning: conventional or bidimensional radiotherapy 0 100 Yes

Planning: conformal or tridimensional radiotherapy 68 32 No

Planning: intensity modulated techniques (IMRT or VMAT) 100 0 Yes

Modality of IGRT: tridimensional imaging (cone beam computed 
tomography; ultrasonography) with or without fiducials

100 0 Yes

Modality of IGRT: online bidimensional imaging (portal) with 
fiducials (onboard imaging, EPID)

100 0 Yes

Modality of IGRT: online bidimensional imaging (portal) 
without fiducials (onboard imaging, EPID)

0 100 Yes

Modality of IGRT: offline bidimensional imaging (portal) 
with fiducials (analogic portal film or electronic portal film 
without onboard device)

0 100 Yes

Modality of IGRT: offline bidimensional imaging (portal) 
without fiducials (analogic portal film or electronic portal 
film without onboard device)

0 100 Yes

Frequency of IGRT: daily images are mandatory 100 0 Yes

Intrafraction monitoring is mandatory 6 94 Yes

IMRT: intensity modulated radiotherapy; VMAT: volumetric modulated arc therapy; IGRT: image-guided radiotherapy; EPID: electronic portal imaging device.
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The Hypo-RT-PC trial23 did not use intrafraction moni-
toring, while the PACE-B trial24 used it only in some selected 
patients. For those without intra-fraction monitoring in the 
PACE-B trial, static image was repeated in the uHypo arm for 
treatments extending more than three minutes.

CONCLUSIONS
The use of hypofractionation has several advantages, such as 
more convenient schedule and smarter use of RT resources. 
As a consequence, patient’s access to treatment can be increased, 
which is especially important in LMIC like Brasil. The rec-
ommendations given in this paper focused on the acceptable 
techniques and resources necessary to safely deliver hypofrac-
tionated RT for PCa.

In terms of scenarios, the panel agreed that mHypo is ade-
quate for all risk group patients, regardless the treatment of sem-
inal vesicles or pelvic drainage. The most recommended sched-
ule was 60 Gy (20 x 3 Gy). The panel agreed that treatment 
might be delivered with 3D-RT, but the use of IMRT/VMAT 
is encouraged. On IGRT, 3D or 2D online images with fiducials 
can be used with a minimum frequency of three times a week 
or weekly after five consecutive images. Online portals without 
fiducials were considered safe for the majority of panelists, but 
this statement did not reach consensus and is a matter of debate.

For uHypo, the panel agreed that it is effective and safe 
for low and intermediate risk patients. The treatment might 
be done regardless the treatment of seminal vesicles. The panel 
judged inadequate the treatment of pelvic drainage with uHypo. 
The recommended schedules were 42.7 Gy (7 x 6.1 Gy), 40 
Gy (5 x 8 Gy) or 36.25 Gy (5 x 7.25 Gy). The panel agreed 
that uHypo must be delivered using IMRT/VMAT and daily 
IGRT (3D or 2D online images with fiducials).

This consensus did not address recommendations regarding 
the definition of target volume, PTV margins, or dose constraints. 
We advocate that each department must consider its own particular-
ities and protocols of published studies to make the best decisions.
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Page 7, summary
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There are many benefits of hypofractionation, including a more convenient schedule for the patients and better use of resources, 
which is especially important in low- and middle-income countries like Brasil. Based on these data, the Brazilian Society of 
Radiotherapy (Sociedade Brasileira de Radioterapia) organized this consensus to guide and support the use of hypofractionated 
radiotherapy for localized prostate cancer in Brasil. METHODS: The relevant literature regarding moderate hypofractionation 
(mHypo) and ultra-hypofractionation (uHypo) was reviewed and discussed by a group of experts from public and private centers 
of different parts of Brasil. 
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Prostate cancer (PCa) is one of the most incident cancers in Brasil and worldwide, representing more than 30% of all cases in men1,2. 
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Page 8, Introduction, second column, first paragraph
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In order to support radiation oncologists and physicists to implement hypofractionation in the clinical practice, this consensus aimed 
to guide indications and the minimum requirements to safely conduct hypofractionation RT for localized PCa patients in Brasil. 
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Where it reads:
Table 3. Techniques of moderate hypofractionation treatment. 

Treatment techniques 
Yes, adequate 

(%) 
No, inadequate 

(%) 
Consensus 
achieved 

Planning: conventional or bidimensional radiotherapy 0 100 Yes 

Planning: conformal or tridimensional radiotherapy 88 12 Yes 

Planning: intensity modulated techniques (IMRT or VMAT) 100 0 Yes 

Modality of IGRT: tridimensional imaging (cone beam computed 
tomography; ultrasonography) with or without fiducials 

100 0 Yes 

Modality of IGRT: online bidimensional imaging (portal) with 
fiducials (onboard imaging, EPID) 

100 0 Yes 

Modality of IGRT: online bidimensional imaging (portal) without 
fiducials (onboard imaging, EPID) 

69 31 Yes 
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100 0 Yes 

Modality of IGRT: online bidimensional imaging (portal) without 
fiducials (onboard imaging, EPID) 

69 31 No 
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