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HYPOFRACTIONATION:

(DURING COVID…)THE WINDS HAVE CHANGED

Efird J et al, Jama Open 2021
Portaluri M et, al Radiat Oncol 2020
Ling D  et al, IJROBP 2020



WHAT ABOUT …..

5# EXTREME HYPOFRACTIONATION IN CLINICAL PRACTICE?



HYPOFRACTIONATION IN 5#:

THE WINDS HAVE CHANGED

Portaluri M et al 2020



HYPOFRACTIONATION IN 5#:

PROSTATE CANCER

Portaluri M et al 2020



PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
BASES OF THE RATIONALE

1. RADIOBIOLOGY: Low α/β ratio could justify the significant reduction of fractions to increase the therapeutic 
window

2. TECHNOLOGY: A potential technology advancement stems from using upgraded IGRT, IMRT or integrating both 
and  modern SBRT, providing sharper dose fall-offs and better dose conformity. 

3. COST/EFFECTIVENSS: Convenience for patients and departments,  and for the health system (<costs).

4. EVIDENCE: the clinical validity of short term schedules is proven by a body of prospective (non-randomized 
trials) even if frequently with relatively short follow up.

Arcangeli et al, Critical rev  Oncol/hematol 2012 
De Bari et al, Cancer Treatment review 2016



PROSTATE EXTREME HYPOFRACTIONATION IN 5# :
EFFICACY

Beckta et  et al, Urologic Oncology 2019

Biochemical control @ 3-5 years
Low-intermediate risk~92-100%



PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
LATE TOXICITY

Beckta et  et al, Urologic Oncology 2019

TOX≥3:
LATE <5%



PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
ACUTE TOXICITY

Brand et  et al, Lancet Oncol 2019

SBRT = CONVENTIONAL/MODERATED HYPO
ACUTE TOX ≥3:

1-2%



PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
LATE TOXICITY

Tree et al, Lancet Oncol 2022

ü RTOG GU Grade ≥ 2 was 2%CRT and 3% SBRT; RTOG GI Grade ≥ 2 was 3%CRT and 2% SBRT;

ü LATE TOXICITY with ultra-hypofractionation to 2 years is low and similar to longer schedules.

ü However, a flare of toxicity is seen at around 1 year after SBRT and overall rates of
genitourinary toxicity remain higher at 2 years after SBRT than standard prostate
radiotherapy



2018

Morgan et al JCO 2018

5# EXTREME HYPOFRACTIONATION & PROSTATE CANCER IN 5#:

EVIDENCE BASED GUIDELINES



5# EXTREME HYPOFRACTIONATION & PROSTATE CANCER:

EVIDENCE BASED GUIDELINES



WARNING FOR RECTAL TOXICITY  MOVING FROM  7-8 Gy/fr 10 Gy/fr.

PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
PREDICTORS OF TOXICITY: DOSE ESCALATION

Kim et al Red J 2014

ü91 patients enrolled in a dose-escalation (45, 47.5, and 50 Gy in 5 fractions) phase 
1-2 clinical study

üAt the highest dose level (50 Gy in 5), 6.6% of patients treated (6 of 91) developed high-grade rectal toxicity, 5 of whom required colostomy. 
üGrade 3+ delayed rectal toxicity was strongly correlated with volume of rectal wall receiving 50 Gy

DOSE
TOX≥3!!!



PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
SPACEOAR SABRE TRIAL



Draulans et al, Green J 2020

ü100 patients were treated with extreme hypofractionated doses of 35 Gy in 5 weekly fractions to the whole prostate 
gland with an integrated boost up to 50 Gy to the multiparametric (mp) MRI-defined tumour(s).
ü Treatment-related toxicity was measured using the CTCAE v4.0. 

üAt 6 months  while the clinical benefit of focal dose escalation is still under investigation in the phase III FLAME trial, 
the current phase II hypo-FLAME trial showed that a focal SBRT boost to the macroscopic tumour(s) is associated with 
acceptable acute GU and GI toxicity in addition to whole gland prostate SBRT

PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
HYPO-FLAME



Correa et al, Frontiers in Oncology  2022

Technology driven SBRT to prostate and pelvis in 5 session is now being tested at the phase III level, with international RCTs like the ASCENDE-SBRT study launching soon.

PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
FUTURE DIRECTIONS: HIGH RISK???



Ma et al, IJROBP 2022 

PROSTATE EXTREME HYPOFRACTIONATION IN 5#:
FUTURE DIRECTIONS: POST-OP SETTING???

• Phase 2, single arm trial enrolling patients with postoperative prostate-specific 
antigen (PSA)>0.03 ng/mL or adverse pathologic features

• 100 patients (CTgRT, n=69; MRgRT, n=31) and 6 months of mFUP
• Median prostate bed dose was 32 (30-34) Gy. 
• Acute and late grade 2 GU toxicities were both 9%, while acute and late grade 

2 GI toxicities were 5% and 0%. 
• Three patients had grade 3 toxicity (n=1 GU and n=2 GI).

Conclusions: Post-prostatectomy SBRT was well tolerated at short-term follow-
up. MRgRT may decrease GI toxicity. 



HYPOFRACTIONATION IN 5#:

BREAST CANCER



4 randomized trials, > 7000 women : START-A trial , START-B trial, RMH/GOC trial, ONTARIO trial.
#13-16 are safe and effective.

Lancet Oncol 2008;9:331–341. 
Lancet 2008;371:1098–1107. 

Lancet Oncol 2006;7:467–471. 
N Engl J Med 2010;362:513–520

Standard vs IPO RT

BREAST & HYPOFRACTIONATION:
EVIDENCE



BREAST & EXTREME HYPOFRACTIONATION IN 5#:
EVIDENCE OF WBI

For whole breast irradiation, 10-year f-up from the UK FAST trial with >900 patients showed no difference in cancer control or toxicity for 
28.5 Gy in 5 weekly fractions compared with conventional fractionation

Brunt AM et al, JCO 2020

5 sessions: 1 fraction per week



BREAST & EXTREME HYPOFRACTIONATION IN 5#:
EVIDENCE OF WBI

Brunt AM et al, JCO 2020



BREAST & EXTREME HYPOFRACTIONATION IN 5#:
EVIDENCE OF WBI

Brunt AM et al, Lancet  2020

5 sessions over 1 week

The consistency of FAST-Forward results supports the adoption of 26 Gy in five daily fractions as a new standard as adjuvant RT



BREAST & EXTREME HYPOFRACTIONATION IN 5#:
EVIDENCE OF PBI

Meattini I et al, JCO 2020

5 non-consecutive once-daily fractions



HYPOFRACTIONATION IN 5#:

RECTAL CANCER



Wo J, et al., PRO 2021

RECTUM & EXTREME HYPOFRACTIONATION IN 5#:
GUIDELINES



1861  rectal cancer patients randomized to:

• Neoadjuvant RT (25 Gy/5 fr) 

followed by TME (maximum 10 days from RT start)

• TME alone

Median follow-up: 11.6 years

RESULTS:

10-y local recurrence rate: 5% vs 11%

10-y cancer-specific death: 17% vs 22%

No differences in distant recurrence and OS

Van Gijn et al Lancet 2011

RECTUM & EXTREME HYPOFRACTIONATION IN 5#:
EVIDENCE



Folkesson et al JCO 2005
Montefiore et et al Lancet 2009

RECTUM & EXTREME HYPOFRACTIONATION IN 5#:
INTRODUCTION



Erlandsoon et al, Lancet 2017

RECTUM & EXTREME HYPOFRACTIONATION IN 5#:
INTRODUCTION



Zhou et al, Surg Oncol 2014

RECTUM & EXTREME HYPOFRACTIONATION IN 5#:
EVIDENCE



RECTUM & EXTREME HYPOFRACTIONATION IN 5#:
PRACTICAL CONSIDERATIONS

Ling D  et al, IJROBP 2020
NCCN 2022

ü Recent studies have included 5-fraction short-course RT as part of total neoadjuvant therapy and shown 
comparable pathologic complete response rates to long course, with no increase in surgical complications

ü Since 2020 National Comprehensive Cancer Network clinical practice guidelines supported long-course 
chemoradiation as the preferred option for T3 and node-positive T1-2 patients, stating that 5-fraction short-course 
radiation “can also be considered for patients with stage T3 rectal cancer.”

ü Memorial Sloan Kettering Cancer Center has gone a step further to mandate 5-fraction RT for all localized rectal 
cancers until the pandemic passes



üThe COVID-19 pandemic has imposed sweeping and potentially long-lasting changes on the world.

üThe evidence behind hypofractionated regimens recommended in various COVID-19 guidelines includes large, randomized 
prospective trials with thousands of patients published before the COVID-19 era. 

üThese shorter courses are patient-friendly, associated with with less financial toxicity, equally efficacious, and similar to or 
less morbid than prolonged schedules. 

üOlder concerns regarding hypofractionation were driven by 2-dimensional planning limitations, which are now mitigated by 
conformal or inverse planning, use of hydrogel spacer, heart-sparing techniques such as deep inspiration breathhold, and daily 
image guidance.

HYPOFRACTIONATION IN 5#:

CONCLUSIONS

Ling D  et al, IJROBP 2020
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