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Moderately hypofractionated radiation therapy



Moderately hypofractionated radiation therapy

Gustavo Nader Marta Marta GN, et al. Crit Rev Oncol Hematol. 2020 Dec;156:103090.

Number of 

patients

Inclusion Median follow-

up - years 

(range)

Type of surgery N (%) Chemotherapy

N (%)

Boost

N (%)

Regional nodal 

irradiation

N (%)Years Criteria

Breast-

conserving 

surgery

Mastectomy

Moderate Hypofractionation

RMH/GOC611 1410 1986-1998 T1-3;N01;M0 9.7 (7.8-11.8) 1410 (100) 0 196 (14) 1051 (75) 290 (21)

START A712 2236 1998-2002 T1-3;N0-1;M0 9.3 (8.0-10.0) 1900 (85) 336 (15) 793 (35) 1152 (61) 318 (14)

START B812 2215 1999-2001 T1- 3;N0-1;M0 9.9 (7.5-10.1) 2038 (92) 177 (8) 491 (22) 875 (43) 161 (7)

OCOG514 1234 1993-1996 T1-2;N0;M0 12.0 (*) 1234 (100) 0 136 (11) 0 0

Beijing Trial 820 2008-2016 T3-T4;N2-3;M0 4.9 (3.7-6.8) 0 820 (100) 820 (100) 0 820 (100)

DBCG HYPO 1882 2009-2014 pTis-T2,N0-

N1(mic);M0

7.3 (*) 1882  (100) 0 668 (35) 426 (23) 0

NCT01413269 734 2010-2015 T1-2;N0-2a;M0 6.1 (*) 734 (100) 0 477 (65) 732 (99.7) 28 (3.9)

BIG 3-07/TROG 07.01 1608 2007-2014 pTis;N0M0 6.6 (*) 1608 (100) 0 0 803 (50) 0
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RMH/GOC START A START B OCOG Beijing Trial 

Hypofractionated 
schedule

42.9 Gy / 13 fractions 39 Gy  / 13 fractions
40 Gy / 15 
fractions

42.6 Gy / 16 
fractions

43.5 / 15 
fractions

39 Gy  / 13 fractions 41.6 Gy/ 13 fractions

10-year local 
recurrence (%)
CF-WBI arm (50 Gy /25 
fractions)

12.1 6.7 5.2 7.5 8.1*

HF-WBI (42.9 Gy / 13 
fractions)

9.6 - - - -

HF-WBI (39 Gy  / 13 
fractions)

14.8 8.1 - - -

HF-WBI (41.6 Gy / 13 
fractions)

- 5.6 - - -

HF-WBI (42.6 Gy / 16 
fractions)

- - - 7.4 -

HF-WBI (40 Gy / 15 
fractions)

- - 3.8 - -

HF-WBI (43.5 / 15 
fractions)

- - - - 8.3*

Marta GN, et al. Crit Rev Oncol Hematol. 2020 Dec;156:103090.

Moderately hypofractionated radiation therapy



12,139 breast cancer patients

Marta GN, et al. Breast. 2022;62:84-92. Gustavo Nader Marta 

Local recurrence Overall Survival



Start A / B (10-year follow-up)

Side effects

Havilandet et al. Lancet Oncol 2014; 14:1086-94.Gustavo Nader Marta 



Issues 

Moderately hypofractionated radiation therapy

Mastectomy?
Regional lymph nodes?

Reconstruction?

Gustavo Nader Marta 



Mastectomy  versus Breast conservation surgery

No difference

• Local control

• Side effects

Start A / B

Hopwood et al.  Lancet Oncol 2010; 11: 231-40
Gustavo Nader Marta 



Wang SL, et al. Lancet Oncol. 2019;20(3):352-360

Phase 3 non-inferiority study

- T3-T4  e/ ou ≥ 4 LN + - chest wall + regional lymph nodes

Primary outcome: locoregional recurrence at 5 years

Gustavo Nader Marta 

Mastectomy
414 patients

406 patients



Locoregional recurrence

Wang SL, et al. Lancet Oncol. 2019;20(3):352-360Gustavo Nader Marta 



Overall Survival

Wang SL, et al. Lancet Oncol. 2019;20(3):352-360Gustavo Nader Marta 

Disease-Free Survival



Side effects

Wang SL, et al. Lancet Oncol. 2019;20(3):352-360Gustavo Nader Marta 



Haviland JS, et al. Radiother Oncol. 2018;126(1):155-162. 
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UK trials

•Royal Marsden Hospital study = 385 

• START-A = 318

• START-B = 161

Total: 864 patients 

Haviland JS, et al. Radiother Oncol. 2018;126(1):155-162. Gustavo Nader Marta 



• Patient-assessed 
moderate/marked 
normal tissue 
effects

Haviland JS, et al. Radiother Oncol. 2018;126(1):155-162. Gustavo Nader Marta 



• Physician-
assessed 
moderate/
marked 
normal 
tissue 
effects in 
the arm or 
shoulder

Haviland JS, et al. Radiother Oncol. 2018;126(1):155-162. Gustavo Nader Marta 
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Hypofractionated Adjuvant Radiation Therapy Is Effective for Patients With Lymph Node–Positive 
Breast Cancer: A Population-Based Analysis

Canada: prospective database

5487 patients (4006 HF / 1481 CF)

High risk patients

Koulis TA, et al. Int J Radiat Oncol Biol Phys. 2020;108(5):1150-1158.

Conclusions: This large, 
population-based analysis with 

long-term follow-up after 
locoregional RT demonstrated 

that modest HF provides similar 
breast cancer-specific outcomes 

compared with CF. HF is an 
effective option for patients with 

stage I to III breast cancer 
receiving nodal RT.



After Breast reconstruction?

• All toxicities: same or better with hypofractionation
• - skin retraction
• - fibrosis

• What is the evidence for using 25 x 200cGy?

Gustavo Nader Marta 
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After Breast reconstruction?
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The total rate of implant loss or failure:
24% (9 of 38)

Khan AJ, et al. J Clin Oncol 2017; 35(18): 2037-43.

Prospective Phase II Trial - USA

Moderately hypofractionated  Convencional

Swedish multicenter cohort study
725 patients 

5-year implant failure rates 
10.4 % non-irradiated

28.2 % previously irradiated 

25.2% postoperatively irradiated 

Eriksson M, et al. Breast Cancer Res Treat 2013; 142(3): 591-601.

After Breast reconstruction?
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After Breast reconstruction?
Patient-reported and toxicity results from the FABREC study: A multicenter randomized trial of hypofractionated vs. 

conventionally fractionated postmastectomy radiation therapy after implant-based reconstruction

◼ 50 Gy (25 x 2Gy) – 5 weeks

◼ 42.56Gy (16x 2.65Gy) – 3 weeks

R

400  patients; 16 U.S. health cente: mastectomies followed by immediate breast 
reconstruction using a tissue expander or implant. 

Similar levels of physical well-being six months after treatment, the primary endpoint of the study (p=0.71)

Hypofractionated radiation:

• Higher energy levels (p=0.02)

• Treatment breaks were significantly fewer (2.7% vs. 7.7% p=0.03)

• Improvements in QOL scores among younger patients (p=0.045)

No differences in the rates of recurrence or side effects between the two groups!
ASTRO Annual Meeting, 2023



Kaidar-Person O, et al. Radiother Oncol. 2019;137:159-166.Gustavo Nader Marta 



 Moderately hypofractionated breast radiation therapy: is 

more evidence needed?

Gustavo N Marta and Philip Poortmans 

Lancet Oncol. 2019 May;20(5):e226.
Gustavo Nader Marta 



Breast Cancer

Post-operative Radiation Therapy 

Clinical trials 
Retrospective data

Radiobiological considerations  

Moderately Hypofractionated

Radiation Therapy 

Efficient, convenient and safe for all indications 
including regional nodal irradiation and chest wall with or 

without breast reconstruction 

Marta GN, et al. Crit Rev Oncol Hematol. 2020 Dec;156:103090.Gustavo Nader Marta 



670 patients (stages I-III with RT of drainages and reconstruction and chemotherapy)

Gustavo Nader Marta 

Acute and late side effects profile were mild and only 2.9% of patients 

developed grade 3 dermatitis. Among patients with breast implants 11.4% 

had capsular contracture.

de Siqueira GSM, et al.  Lancet Reg Health Am. 2022;14:100323.
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The Early Breast Cancer Trialists' Collaborative Group

(EBCTCG) 



Moderately hypofractionated post-operative radiation therapy for breast cancer: Preferences amongst radiation 

oncologists from countries in Latin and Central Americas

173 radiation oncologists 

13 countries 

Country N %

Argentina 23 13.29

Aruba 1 0.58

Bolivia 6 3.47

Brazil 90 52.02

Chile 7 4.05

Colombia 8 4.62

Dominican Republic 2 1.16

Ecuador 7 4.05

Mexico 12 6.94

Panama 2 1.16

Paraguay 2 1.16

Peru 11 6.36

Uruguay 2 1.16

Marta GN, et al. Rep Pract Oncol Radiother 2023;28(3):340-351. 



Moderately hypofractionated post-operative radiation therapy for breast cancer: Preferences 

amongst radiation oncologists from countries in Latin and Central Americas

Marta GN, et al. Rep Pract Oncol Radiother 2023;28(3):340-351. 



0

10

20

30

40

50

60

70

5 - 10 % 10 - 20% 20 - 30% 30 - 40%

Countries

%

The decrease in remuneration generated by the reduction in per-patient income from applying a hypofractionation-
based schedule 

The financial impact on reimbursement of moderately hypofractionated postoperative 

radiation therapy for breast cancer: An International Consortium report

13 countries from all 

populated continents was 

collected (Europe: 

Denmark, France, Italy, 

Netherlands, Spain, United 

Kingdom; North America: 

Canada, United States; 

South America: Brazil; 

Africa: South Africa; 

Oceania: Australia; Asia: 

Israel, Taiwan 

Marta GN, et al.  Clin Oncol (R Coll Radiol). 2021;33(5):322-330
Gustavo Nader Marta 



Gustavo Nader Marta 

Ultra hypofractionated radiation therapy



FAST - CRUKE/04/015 

Brunt AM, et al. J Clin Oncol. 2020;38(28):3261-3272.

◼ 50 Gy (25 x 2Gy) – 5 weeks

◼ 30 Gy (5 x 6Gy) – 5 weeks

◼ 28.5 Gy (5x 5,7Gy) – 5 weeks

R

• ≥ 50 years

• pT1-2 pN0 
(<3.0 cm)

915 patients 
• Breast conservation surgery 

• Invasive breast cancer

Gustavo Nader Marta 



FAST - CRUKE/04/015 

Change in breast appearance

Brunt AM, et al. J Clin Oncol. 2020;38(28):3261-3272.Gustavo Nader Marta 



FAST - CRUKE/04/015 

Side effects

Brunt AM, et al. J Clin Oncol. 2020;38(28):3261-3272.Gustavo Nader Marta 



FAST - CRUKE/04/015 

Local Control

Brunt AM, et al. J Clin Oncol. 2020;38(28):3261-3272.Gustavo Nader Marta 



UK FAST-FORWARD

◼ 40 Gy (15 x 2,67Gy) – 3 weeks

◼ 27 Gy (5 x 5,4Gy) – 1 week

◼ 26 Gy (5x 5,2Gy) – 1 week

R

• ≥ 18 years

• pT1-3 pN0-1, M0

• Breast conservation surgery or mastectomy 

4110 Patients (97 Hospitals)  

• Invasive cancer

• Breast reconstruction and boost were  permitted  

15/Fev/2013: 

Exclusion of low-risk patients (≥65 years, pT1, grades 1 or 2, ER +, HER 2 -, pN0)

Target: Breast  or  chest wall

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



UK FAST-FORWARD

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



UK FAST-FORWARD

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



UK FAST-FORWARD

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



UK FAST-FORWARD

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



UK FAST-FORWARD
Ipsilateral Breast Recurrence

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



UK FAST-FORWARD

Disease-Free Survivall Overall Survivall

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



UK FAST-FORWARD
Side effects

• 40Gy ~ 26Gy

• 27Gy > Toxicities

Gustavo Nader Marta Murray Brunt A, et al  Lancet. 2020;395(10237):1613-1626.



First results of FAST-Forward phase 3 RCT nodal substudy: 3-year normal 
tissue effects

Gustavo Nader Marta 

• 467 patients pT1-3 pN1-3a

Breast conservation surgery or
mastectomy 

Radiation therapy: Regional lymph nodes

Wheatley D, et al. ESTRO 2022



The Lancet Regional Health – Americas 2022;13: 100292Gustavo Nader Marta 



Gustavo Nader Marta 
Meattini I, et al. Lancet Oncol. 2022;23(1):e21-e31. 

Practice consensus state that moderately hypofractionated radiotherapy can be offered to any patient 
for whole breast, chest wall (with or without reconstruction), and nodal volumes. Ultrafractionation (five 

fractions) can also be offered for non-nodal breast or chest wall (without reconstruction) radiotherapy 
either as standard of care or within a randomised trial or prospective cohort.



Conclusions

Gustavo Nader Marta 

Hypofractionated radiation therapy (moderate)
- All patients (including regional nodal irradiation and chest wall with 

or without breast reconstruction 

Hypofractionated radiation therapy (extreme)
- Patients over 50 years following with early-stage, node-negative 

disease
- In situ, T1-2
- Without regional nodal irradiation 
- Without breast reconstruction 



Thank you!

Gustavo Nader Marta

Department of Radiation Oncology, Hospital Sírio-Libanês, Sao Paulo, Brazil.
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