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OBJECTIVE
1. To determine the efficacy and safety of ultrashort radiation 

treatment regimens in breast cancer patients
2. To identify which breast cancer patients are appropriate 

candidates for 5 radiation treatments to the whole breast
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BACKGROUND
• Hypofractionation refers to radiation treatment in which the total 

dose of radiation is divided into large doses (usually doses > 2.5 
Gy per fraction) per treatment 

• Treatment is given once a day or less often (e.g., once a week)
• Hypofractionated radiation therapy is given over a shorter period 

of time (fewer days or weeks) than standard radiation therapy 
(1.8 Gy to 2.0 Gy per day) traditionally given over 5-6 weeks

Larger daily doses were previously believed to cause significant 
normal tissue toxicity



WHOLE BREAST HYPOFRACTIONATION SEMINAL TRIALS

Shah et al. JCO OP 2021:17(12): 697-706



META-ANALYSIS OF MODERATE/MARKED 
NORMAL TISSUE EFFECTS

Haviland et al. Lancet Onc 2013:14:1086-94

Hypofractionation 
associated with 
similar or less 
normal tissue 
changes than 
conventional 
fractionation 
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Haviland et al. Lancet Onc 2013:14:1086-94
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COMMON PATIENT CHARACTERISTICS IN CLINICAL 
TRIALS SUPPORTING HYPOFRACTIONATION

• 80% had tumors <3.0 cm
• ~70% were node negative
• ~70% had low or intermediate grade tumors
• 85% treated with breast conserving surgery
• 85% breast only XRT (no regional nodal XRT)
• ~50% did not receive a boost
• 65% did not receive chemotherapy
• ~80% received tamoxifen

Haviland et al. Lancet Oncol 2013
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2018 ASTRO GUIDELINE FOR WHOLE BREAST RADIOTHERAPY

Smith et al. PRO 2018

“Strong” recommendation for Hypofractionated Whole Breast Irradiation 
regardless of tumor grade, laterality, systemic therapy, and breast size for 
patients needing whole breast treatment without regional nodal irradiation
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STANDARD HYPOFRACTIONATED WHOLE 
BREAST IRRADIATION IN 2018

40 Gy in 15 fractions or 42.6 Gy in 16 fractions with or without a boost
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Can we further decrease the number of 
radiation treatments for patients with 

early-stage breast cancer?
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Shah et al. JCO Oncol Practice (2021); 17(12)

Radiation Treatment Options in Early-Stage Breast Cancer
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Radiation Treatment Options in Early-Stage Breast Cancer

Shah et al. JCO Oncol Practice (2021); 17(12)
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UNIVERSITY OF LOUISVILLE PHASE II TRIAL 
• Phase II study of 30 Gy in 5 fxns (n=80), protocol changed to 28.5 Gy 

in 5 fxns (n=78) to the whole breast given once a week 
• Stage 0-II status post breast conserving surgery
• Patients reside in rural location, transportation difficulties or financial 

hardship
• N=158 patients from 2011-2015
• Median follow-up: 4.4 years
• 7-year ipsilateral breast tumor recurrence rate of 6%
• 3.8% developed Grade 3 acute toxicities, No grade 4 acute toxicities
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Eldredge-Hindy et al. Ann Surg Oncol (2021); 28:5880-5892
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UNIVERSITY OF LOUISVILLE PHASE II LATE TOXICITIES

• Grade 2 or higher late soft tissue 
changes (25%), pain (14%), and 
breast/arm lymphedema (11%)

• Grade 3 (13%):
– Grade 3 Breast shrinkage 

(n=10)
– Grade 3 fibrosis (n=7)

• One patient with grade 4 cardiac 
toxicity (arrythmia and non-
ischemic cardiomyopathy)

• No grade 5 events
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42.8

35.4

15.6

6.1

EXCELLENT GOOD FAIR POOR

Physician Rated Cosmesis (%) 

Eldredge-Hindy et al. Ann Surg Oncol (2021); 28:5880-5892
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Once a WeekDaily Radiation

UK FAST
• Phase III Trial of whole breast irradiation
• Age > 50 years
• <3.0cm invasive breast cancer
• Node negative
• Negative surgical margins after 

breast conserving surgery
• No chemotherapy
• No regional nodal irradiation
• No XRT boost allowed
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Brunt et al.  JCO 2020; 38(28):3261-3272 
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UK FAST PRIMARY ENDPOINT
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Primary Endpoint: 

2-year and 5-year change in 
photographic appearance 
relative to post-surgery/pre-
XRT appearance 

Rated by 2 blinded observers 
as none, mild, or moderate 
based on changes in size, 
shrinkage, and shape
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UK FAST PATIENT/TUMOR CHARACTERISTICS
• ~60% of patients > 60 years of age
• >75% invasive ductal carcinoma
• 80% of tumors <2.0 cm 
• ~90% of tumors Grade 1 or 2
• ~88% of tumors hormone receptor positive
• ~80% of patients with small or medium breast size
• ~73% of patients had a small or medium surgical deficit
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The FAST Trialists Group 2011 (100): 93-100
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UK FAST CHANGE IN PHOTOGRAPHIC APPEARANCE AT 2 AND 5 YEARS
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Brunt et al.  JCO 2020; 38(28):3261-3272 
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UK FAST ACUTE SKIN REACTIONS 

The FAST Trialists Group 2011 (100): 93-100
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UK FAST ACUTE SKIN REACTIONS 

The FAST Trialists Group  Radiotherapy and Oncology.2011 (100): 93-100
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UK FAST 

Brunt et al.  JCO 2020; 38(28):3261-3272 

Year

• Median follow-up 9.9 years
• Among all patients, 11 Locoregional recurrences                              

(10-year rate of LRR was 1.3%)
• No differences  in LRR between arms 
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UK FAST CONCLUSIONS
• 28.5 Gy in 5 fxns given once weekly to the whole breast is a safe and 

effective option for patients:
Ø > age of 50 &
Ø Grade 1 or 2 hormone receptor positive, node negative tumors 

<2.0cm in size &
Ø Negative surgical margins who are not recommended chemotherapy   

• 28.5 Gy in 5 fxns given one time per week and 50 Gy in 25 fxns given 
daily are regimens associated with similar rates of 5-year change in 
photographic appearance of the breast and normal tissue toxicities

• At 10 years, there is a signal that 28.5 Gy in 5 fxns given once weekly is 
associated with increased moderate/marked breast shrinkage and 
induration
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UK FAST-FORWARD  

Brunt et al.  Lancet 2020; 395: 1613-1626 

Allowed Sequential Boost 10-16 Gy in 2 Gy fxns

• Phase III Trial of 5 large fractions given 
daily in one week versus 15 fractions 
given daily in 3 weeks

• Primary endpoint: Ipsilateral breast 
tumor relapse

• Age > 18 years
• pT1-3, N0-1, M0
• Negative surgical margins after 

breast conserving surgery or  
mastectomy (reconstruction allowed)

• Nodal radiotherapy was not allowed in  
main study (allowed in a substudy)

• Chemotherapy was allowed
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UK FAST-FORWARD PATIENT/TUMOR 
CHARACTERISTICS
• >85% of patients > 50 years of age
• >80% node negative
• 93% breast conserving surgery
• ~70% of tumors Grade 1 or 2
• ~80% invasive ductal carcinoma
• Median tumor size of 1.6cm
• ~80% tumors hormone receptor positive and Her2 negative
• ~25% received chemotherapy
• ~25% received radiation boost
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Brunt et al.  Lancet 2020; 395: 1613-1626 
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UK FAST-FORWARD RESULTS

Brunt et al.  Lancet 2020; 395: 1613-1626 

5-year IBTR: 
26 Gy in 5 fxns WBI 
delivered daily over  

one week 
is non-inferior to 

40 Gy in 15 fxns WBI 
delivered in 3 weeks

2.1%

1.8%

1.4%

Median f/u of 71.5 mos
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FAST-FORWARD TOXICITIES

40 Gy 27 Gy 26 Gy

Any adverse event in breast/chest 
wall

10.6% 15.9% 12.2%

Breast distortion 4% 6.1% 5%

Breast shrinkage 5.5% 8.2% 6.8%

Breast induration (outside tumor 
bed)

0.8% 2.3% 1.6%

Telangiectasia 1% 1.6% 1.6%

Breast or chest wall edema 1.5% 3.4% 2.4%

Breast or chest wall discomfort 3.8% 4.3% 4%

Brunt et al. Radiotherapy and Oncology 2016; 120:114-118.
Brunt et al.  Lancet 2020; 395: 1613-1626 

More acute toxicities in 40 Gy arm and 27 Gy arms than 26 Gy arm

Acute Toxicities Late Toxicities at 5-years
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Brunt et al.  Lancet 2020; 395: 1613-1626 

More late toxicities in 27 Gy arm than 40 Gy arm
26 Gy arm at least comparable if not better than 40 Gy arm but potential 
increased induration in 26 Gy arm developing long-term

Acute Toxicities Late Toxicities at 5-years
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FAST-FORWARD CONCLUSIONS
• 5-year data indicates 26 Gy in 5 daily fractions given over one week to 

the whole breast is effective and safe for patients > age 50 with Grade 
1 or 2 hormone receptor positive, node negative tumors <2.0cm in 
size, and negative surgical margins

• Given the UK FAST data indicating more changes to the breast at            
10 years, long-term follow-up data from FAST-FORWARD will provide 
valuable information on changes to the breast 

• Data on 5 daily treatments to patients requiring regional nodal 
radiation is forthcoming
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EQUIVALENT DOSE

• As dose per fraction increases, the total dose required to achieve 
tumor cell kill decreases

• EQD2Gy: equivalent dose needed in 2 Gy/fxn to achieve the same 
effective dose as a hypofractionated treatment with smaller total dose 
delivered in larger fraction sizes
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EQD2 HYPOFRACTIONATION VERSUS ULTRASHORT WBI 

Krug et al. Strahlen Onko 2021: 297:269-280

26 / 27 Gy

28.5 / 30Gy
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ADOPTION OF ULTRASHORT 
HYPOFRACTIONATION

Use increased from 0.2% in April 2019 to 60.6% in April 2020 in the United Kingdom due to COVID pandemic 

Spencer et al Lancet Oncol (2021);22:309-320

2.5-4.9 Gy/fxn       > 5 Gy/fxn
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CONCLUSIONS
• As systemic treatments have become more effective and our 

understanding of tumor biology improves, there is a clear trend in breast 
radiation oncology to decrease the dose, the number of days of treatment, 
and the target volumes

• For patients > age 50 with T1N0, hormone receptor positive invasive 
ductal carcinoma treated with breast conserving surgery and negative 
margins, 28.5 Gy in 5 fractions given once a week is a viable option  

• With survival expected to be longer than 10 years in most patients with 
early-stage breast cancer, it is important to counsel patients on potential 
long-term side effects of ultrashort whole breast irradiation (i.e., 5 large 
doses) including breast shrinkage and induration, particularly in women 
with large breasts and large surgical deficits  
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Thank you


