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Shitting Paradigms in Radiation Therapy
for Breast Gancer inNorth Garolina

Our Presenter

Jean Wright joined the University of North Carolina as Professor and Chair of Radiation
Oncologyin August of 2024. She previously served as the Director of the Breast Radiation
Oncology Program, as well as the Vice Chair for Safety and Quality for the Department of
Radiation Oncology at Johns Hopkins University. Dr Wrightis aninternationally recognized
expert on radiotherapy for breast cancer, with research interest in novel strategies for
treatment of early-stage breast cancer,implementation strategies for tailored radiation
decision making in low-risk breast cancer, and toxicity related to breast radiation. She
currently serves on the Board of the American Society of Radiation Oncology (ASTRO) as
the Vice Chair of the Clinical Affairs and Quality Council.

Jean Wright, wa s
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Our Presenter
9
Our Presenter
a Jean Wright joined the University of North Carolina as Professor and Chair of
« Radiation Oncology in August of 2024.
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Our Presenter

a Jean Wright joined the University of North Carolina as Professor and Chair of
= Radiation Oncology in August of 2024.

3 She previously served as the Director of the Breast Radiation Oncology Program,
» aswellas the Vice Chair for Safety and Quality for the Department of Radiation
Oncology at Johns Hopkins University.
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Our Presenter

a Jean Wright joined the University of North Carolina as Professor and Chair of
= Radiation Oncology in August of 2024.

3 She previously served as the Director of the Breast Radiation Oncology Program,
» aswellas the Vice Chair for Safety and Quality for the Department of Radiation
Oncology at Johns Hopkins University.

2 Dr Wright s aninternationally recognized expert onradiotherapy for breast cancer,

e« Withresearchinterestin novel strategies for treatment of early-stage breast
cancer, implementation strategies for tailored radiation decision making in low-risk
breast cancer, and toxicity related to breast radiation.
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Our Presenter

a Jean Wright joined the University of North Carolina as Professor and Chair of
=« Radiation Oncology in August of 2024.

3 She previously served as the Director of the Breast Radiation Oncology Program,
» aswellas the Vice Chair for Safety and Quality for the Department of Radiation
Oncology at Johns Hopkins University.

2 Dr Wright s aninternationally recognized expert on radiotherapy for breast cancer,

»  Withresearch interest in novel strategies for treatment of early-stage breast
cancer, implementation strategies for tailored radiation decision making in low-risk
breast cancer, and toxicity related to breast radiation.

l She currently serves on the Board of the American Society of Radiation Oncology
(ASTRO) as the Vice Chair of the Clinical Affairs and Quality Council.
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| ]
m m
___ Radiation therapy for breast cancer uses high-energy X-rays, protons, or other particles to kill
””””” cancer cells
True
0%
False
0%
.- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-
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paradigms

* Describe approaches to radiation de-escalation in early stage, low
risk breast cancer

* ldentify strategies for treatment of higher risk breast cancer

* Discuss the impact of radiation technology in the management of
breast cancer

* Discuss the statewide implications of these shifts in treatment

17

Role of Radiation In Breast Cancer
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Outcomes Have Improved Over Time

Analysis of Breast Cancer Mortality in the US—1975 to 2019

Figure 2. Association of Cancer Control Interventions With US Breast Cancer Mortality Reduction Over
Time

led components of cumulative

-l
?:: " ,ol

Caswell et al JAMA 2024
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Treatment De-Intensification in Early
Breast Cancer

Surgery Radiation Endocrine

Breast Dose

Surger
30 Fractions Modality

Axillary
Surgery

Duration

20

For Educational Use Only 10



UNC Lineberger Cancer Network Presented on 11/19/25

Traditional Radiation Course:

5-7 Weeks for All...

* Standardized dose/fractionation and fields: “One Size Fits All”
Dose:
* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy, 5+ wks
Fields:
* Whole breast +/- “3 " field” for nodal treatment
* Post-mastectomy radiation: chest wall + comprehensive nodes

* Lack of data regarding variability in breast cancer subtypes
* Technology limited ability to investigate new techniques

21

Traditional Radiation Course:

5-7 Weeks for All...

* Standardized dose/fractionation and fields: “One Size Fits All”
Conventional Dose:
* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy, 5+ wks

22
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=] 0
|| m
--=== Compared to traditional courses, "hypofractionated" courses have:
Same number of treatments, higher dose per treatment, higher total dose
0%
Fewer treatments, higher dose per treatment, higher total dose
0%
Fewer treatments, higher dose per treatment, same total dose
0%
Fewer treatments, higher dose per treatment, lower total dose
0%
.- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-
23
[ 0
|| m
___ Compared to traditional courses, shorter radiation courses "hypofractionated" courses for breast
777 cancer are designed to be:
More effective, equal side effects
0%
Equally effective, equal side effects
0%
Equally effective, more side effects
0%
Equally effective, fewer side effects
0%
.- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -.
24
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Introduction of Hypofractionation:

Radiobiologic Principles

* Early understanding: small fraction size, many fractions optimizes
therapeutic ratio

* 1990’s: breast cancer biology is unique, larger fraction size with fewer
fractions and lower cumulative dose (hypofractionation) may achieve

same results

* Research goal: Achieve same effectiveness, same side effect profile as
a standard 25-fraction schedule, in as few fractions as possible.

25

Developments From 1990’s to 2010+:

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:

Conventional Dose:
* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy, 5+ wks

l

1970’s to 1990’s/Early 2000’s

26

For Educational Use Only

13



UNC Lineberger Cancer Network Presented on 11/19/25

Developments From 1990’s to 2010+:

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:
* Conventional Dose:
* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy, 5+ wks
* Studies of “moderate hypofractionation” begin:

* Ontario Study (Canada) (1993 to 1996)
* 50 Gy/2Gy over 5 weeks vs. 42.5 Gy/2.65Gy over 3 wks

* UK Start B (UK) (1999-2001)
* 50 Gy/2Gy over 5 weeks vs 40 Gy/2.7 Gy over 3 wks

1 1

1970’s to 1990’s/Early 2000’s

27

Hypofractionation: 10 Year Results

Ontario

UK START B

Standard

Local Recurrence (%)
Survival (%)

........

Local Recurrence

ard regimen 612
nated 6.

606 594 583 573 559 535 519 505 487 453 355 242
22 617 605 592 $76 $62 539 S17 495 432 455 369 241

Whelan NEJM 2011

Survival

085 w016 o8 Sy &3 M T
Haviland Lancet Oncol 2013

Local Recurrence

No difference in recurrences between groups

28
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Hypofractionation: 10 Year Results

Michigan Consortium MDACC Randomized Trial

Vet 29(20) 63 (46)
Fctonmon  Wypotaacsenation ot ate 1 110 (74) 69 (50) <001
Toxik Effect (n=1731) (n = 578) P Value* (95% Q)
100 «®

U 339 (19.6) 243 (42.0)

1 1046 (60.9) 301 (52.1) 7

2 320 (18.5) 31(54) e 148 UL v 39 (26) 62 (45)

3 26(15) 3(05) 1 97 (65) 69 (50) .001

Lymphedema of breast

0 818(47.3) 400 (63.0) 130 76)

1 804 (46.5) 171 296) 09 1.44 (0.94-2.21) m

2 109 (63) 702 i) 1(1) 8(6)

Raguation dermatitis
5 i 5 1 45 (30) 80 (58) it
2 101 (68) 50 (36)

o 3 2(1) 0

Absent 1237 (71.5) 540 (93.7)

Present 493(285) 38(66) St A0 Shaitelman JAMA Oncol
ory 2015

Absent 714 (41.2) 470(81.3)

Present 1017 (58.8) 108 (18.7) Siara AR

Jagsi MROQC JAMA Oncol 2015

Acute Toxicity: | pain, pruritis, dermatitis, moist desquamation
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Hypofractionation: 10 Year Results

UK START B

B
Hazard ratio (95% Cl)
40 Gy vs 50 Gy
Breast shrinkage .-
Breast induration —.—
Breast oedema ——
Telangiectasia ——
Shoulder stiffness
Arm oedema
[ I T T I 1
01 03 0.5 1.0 2.0 3.0 40
Favours 40 Gy Favours 50 Gy

Haviland Lancet Oncol 2013

Late Toxicity: | breast shrinkage, induration, edema

30
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Hypofractionation: Guidelines

* 2011 ASTRO Whole Breast Irradiation Guideline:

* Evidence supports the equivalence of hypofractionated WBI with
conventionally fractionated whole breast irradiation for patients
who satisfy all of these criteria*

* 2018 ASTRO Whole Breast Irradiation Guideline:

*  For women with invasive breast cancer receiving WBI +/- low axilla,
the preferred dose-fractionation scheme is hypofractionated WBI

Table 1  Patients for whom consensus supports use of HF-WBI: A comparison of the 2011 and 2018 ASTRO Guidelines *

Factor 2011 Guideline 2018 Guideline
Age =50 years Any
Stage TI1-2 NO Any stage provided intent is to treat the whole breast
without an additional field to cover the regional lymph nodes
Chemotherapy None Any chemotherapy
Dose homogeneity £7% in the central axis Volume of breast tissue receiving >105% of the prescription dose
should be minimized regardless of dose-fractionation

Smith et al PRO 2018

31

Developments From 1990’s to 2010+:

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:

¢ Conventional Dose:

* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
« Studies of “moderate hypofractionation” begin, fraction size 2.6- 2.7 Gy, 3+ wks

l 1

1970’s to 1990’s/Early 2000’s

32
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Developments From 1990’s to 2010+:

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:

* Conventional Dose:
* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
* Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks

1 Vool

1970's to 1990’s/Early 2000’s ~ 2010-
2015

33

Developments From 2010-2025:

HF for Nodal or Post-Mastectomy RT
) (ABRECTM Chest Wall Toxicity

Radiation therapy (RT) recommended
and doses in FABREC protocol medically
appropriate.

Primary Outcome:

change in physical well i

being 6 months after ol
RT -

 First randomized trial of HF in patients undergoing mastectomy and
implant reconstruction

* Similar primary outcome and toxicity profile
* Improvement in some quality-of-life domains with HF
* Fewer treatment interruptions with HF

Wong et al, JAMA Oncol 2024

34
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Hypofractionation: 2025 PMRT Guideline

Clinical Practice Guideline Published September 16, 2025

Postmastectomy Radiation Therapy: An ASTRO/
ASCO/SSO Clinical Practice Guideline

* For patients without breast reconstruction receiving PMRT,
moderate hypofractionation is recommended.

Moderate hypofractionation is preferred given equivalent oncological outcomes
and lower toxicity.

Conventional fractionation may be an option in rare circumstances.
* For patients with breast reconstruction receiving PMRT,

moderate hypofractionation (preferred) or conventional
fractionation is recommended.

imenez, Rachel B, et al. “Postmastectomy Radiation Therapy: An ASTRO-ASCO-SSO Clinical Practice Guideline.” J Clin Oncol. 2025 Oct 20;43(30):3292-3311.
doi: 10.1200/JC0-25-01747. Epub 2025 Sep 16. https://pubmed.nchinim.nih.2ov/40955654,

35

Developments From 1990’s to 2010+:

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:

¢ Conventional Dose:

* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
» Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks

l bl

1970's to 1990’s/Early 2000’s ~ 2010-
2015

36
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Developments From 2010-2025

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:

Conventional Dose:
* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks

Nodal RT, Post Mastectomy RT:

Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks

l oo

1970's to 1990’s/Early 2000’s ~ 2010- 2025
2015
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Developments From 2010-2025:
Evolution of “Ultra-Hypofractionation”

|“UK FAST FORWARD" |

[}

Whole breast — ultra hypofractionation FAST-Forward

N = 4096

Eligible patients R 40Gy in 15 Fr M -

: : A = (2.67Gy) 3 wks |am] Annual ;:Im;c:l assessment

nvasive N or 10 years

carcinoma of 27Gyin 5 Fr
the breast - 8 - (54Gy) 5 days - —Photos at 2, 5and 10 years

LGSR U N 266y in 5 Fr m | PROMS at 3, 6, 12 months,

N=4000 & CEIEKCEE ™ | 2 5and 10 years

T v L)

Radiotherapy

Recruitment
o rcon +/- boost (16Gy/8# or 10Gy/5#)

and consent

Brunt et al Lancet 2020

38
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Whole Breast Ultra-Hypofractionation:
5 Year Reslults

Local Recurrence

Normal Tissue Effects

No difference in recurrence, worse toxicity after 27 Gy/5 but not 26 Gy/5

Brunt et al Lancet 2020

39

Developments From 2010-2025:

Ultra-Hypofractionation for Nodal RT
Nodal Sub-Study: Fast Forward 5 Yr Outcomes

Primary endpoint:

lnv::i:: i:;’r:h’;’m'af R - Annual clinical assessment up to in the arm or hand
Ll A . 10 years « 10% with 4 1
pT1-3 pN1-3a MO N 276yIn 5 Fr 0% with 40 Gy/15
RT required to level ™= O mm - Photos at 2 & 5 years * 11% with 26 Gy/5
I-111 axilla +/- SCF :’4 — e Diff. of 1% p = 0.49.
yin 5 Fr .
NO IMC RT b -0 Pko'ﬁs;'::y‘::,‘:""“' « Other symptoms in the arm
Ty E T - and shoulder were similar
Recrutment Radiotherapy ) between the groups, with no
& consent +/- boost (16Gy/8Fr, 10Gy/SFr or equivalent) N=469

- Patient-reported arm/hand swelling (EORTC QLQ-BR23)

* Moderate or marked swelling

cases of brachial plexopathy.

Brunt Radiother Oncol 2025

40
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Developments From 2010-2025

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:

* Conventional Dose:
* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
« Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks

Nodal RT, Post Mastectomy RT:

« Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks

l oo

1970's to 1990’s/Early 2000’s ~ 2010- 2025
2015

41

Developments From 2010-2025

Evolution of Hypofractionation

Early Stage, Whole Breast, No Nodal RT:

¢ Conventional Dose:

* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
» Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks
« Studies of ultra-hypofractionation emerge, fraction size 5+Gy, 1+ wks

Nodal RT, Post Mastectomy RT:
» Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks
« Studies of ultra-hypofractionation begin, fraction size 5+Gy, 1+ wks

l Vol

1970's to 1990’s/Early 2000’s ~ 2010- 2025
2015

42
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Traditional Radiation Course:

5-7 Weeks for All...

* Standardized dose/fractionation and fields: “One Size Fits All”
* Conventional Dose:
* 4550 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy, 5+ wks
* Fields:
* Whole breast +/- “3 " field” for nodal treatment
* Post-mastectomy radiation: chest wall + comprehensive nodes

* Lack of data regarding variability in breast cancer subtypes
* Technology limited ability to investigate new techniques

43

Traditional Radiation Course:

5-7 Weeks for All...

* Fields:
* Whole breast +/- “3 " field” for nodal treatment
* Post-mastectomy radiation: chest wall + comprehensive nodes

44
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Treatment De-Intensification:

A Multidisciplinary Approach

Presented on 11/19/25

Breast
Surgery

Axillary
Surgery

Surgery Radiation

Dose

Fractions

Endocrine

Dose
Modality

Duration

45

Audience Poll Question

recommend for her treatment?

Case: A 60 year old woman presents with a pT1NO invasive ductal cancer of the right
breast. It is grade 2 and ER+/PR+/HER2-, and she would like to minimize radiation
exposure to her surrounding normal breast. She lives 60 miles from your center and
would like to miss as little work as possible. Which is the regimen that you would

46
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| ]
m m
--== Which is the regimen that you would recommend for her treatment?
5 fraction partial breast irradiation delivered every other day
0%
16 fraction whole breast irradiation with a 4 fraction tumor bed boost
0%
25 fraction whole breastirradiation with a 5 fraction tumor bed boost
0%
25 fraction whole breast and regional nodal radiation
0%
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-

47

Developments From 2010-2025:

Evolution of Partial Breast Irradiation (PBI)

Partial Breast Irradiation for Patients With
Early-Stage Invasive Breast Cancer or Ductal
Carcinoma In Situ: An ASTRO Clinical Practice
Guideline

[ Early-Stage Invasive Breast ]

Cancer or DCIS

Patient & tumor
characteristics

‘ i v

Invasive: ive: Invasive:
Grade 1-2, Grade 3, HER2 positive not receiving HER2-targeted
ER positive, age 240y ER negative or therapy,* LVIL,* lobular,* positive lymph
& TINO T2NO <3 cm nodes, positive surgical margins,t

BRCA1/2 mutation or age <40y

|

DCIS:
Low-Intermediate
grade, age =40y &

pTis 52 cm

Yes

Shaitelman et al PRO 2024

48
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Partial Breast Irradiation for Patients With
Early-Stage Invasive Breast Cancer or Ductal
Carcinoma In Situ: An ASTRO Clinical Practice
Guideline

Presented on 11/19/25

® Age >40 years
® Tumor size <2 ¢cm

Table5 Appropriate PBI dose-fractionation regimens

KQ1 Recommendations Strength of Quality of
Recommendation Evidence (refs)
Early-stage invasive breast cancer”
1. PBl is recommended for patients with early-stage invasive breast cancer with all High (for grade,
of the following factors: histology, & age >50
® Grade 1-2 disease years)
® ER-positive histology Strong
Moderate (for age 40-

49 years & size)

12-15,18

KQ3 Recommendations

Strength of Quality of

Recommendation Evidence (refs)

1._For patients with early-stage invasive breast cancer or DCIS receiving external beam PBI,

[_;Y_%ﬂ—]l

3000 ¢Gy in 5 once daily fractions delivered on nonconsecutive days within 2 weeks fis

recommended.

Strong 12,14

Moderate

Shaitelman et al PRO 2024
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Developments From 2010-2025:

Tailoring of use of Regional Nodal RT (RNI)

MA.20 22922

EORTC 22922

Hazard ratio, D.86
| (95% €1, 0.76-098)
204 P-0a2

0

Distant Disease-froe Survival (%)
=

104
o 1 4 & i o 12 14

Years

Poortmans et al NEJM 2015

TED (35% €1, 76.1-79.8)

D Distant Disease-free Survival

Percentage

100t~y

22 e e e, WBIHRNI

10 WEI

60

40 Hazard ratio, 0.76 (95% CI, 0.60-0.97)

P=0.03
204
o T T T T
0 z 4 & H 10
Years

Whelan et al NEJM 2015

RNI Improves Disease-Free Survival in

Node+ Breast Cancer

50
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MA.39: Role of Biologically-Driven RNI for

Node-positive BC in the SLNB Era
MA.39 Tailor RT

*  Ongoing MA.39 study
evaluates impact of RNI in low-

volume N+ disease
1-3 LN+
* Hypothesis that RNI does not ER +

impact outcomes in eligible pts Oncotypes 25
ET x 5 years

Ny No Regional RT
+ BCS — WBI

MN—-—=S00Z>»%X

*  Those not included would

generally be considered for
RNI:

> 4 nodes, ER-, HER2+

» Mastectomy — no RT

Stratification

1. Mastectomy or BCS

2. Axillary dissection — yes/no

3. Adjuvant chemo — yes/no
https://clinicaltrials.gov/study/NCT03488693 4. Oncotype DX recurrence score (o-10, 11-17, 18-25)

51

NSABP B-51: Tailoring RNI Based on

Response to Systemic Therapy

[ Clinical T1-3, N1, Mo BC |
1
[ Axillary Node (+) (FNA or Core Needle Biopsy) |
1

Neoadjuvant Chemo (+ Anti-HER2 Therapy for HER2 neu + Pts)
Path Negative Axillary Nodes at Surgery (ALND or SLNB + ALND)
T

Stratification
Type of Surgery (Mastectomy, Lumpectomy); HR-status (+/=);
HER?2 status (+/=); Adjuvant Chemo (yes/no); Breast pCR (yes/no)

No Regional Nodal Irradiation (“No RNI") Regional Nodal Irradiation (“RNI")
with Breast XRT if BCS or with Breast XRT if BCS or
No Chest Wall XRT if Mastectomy Chest Wall XRT if Mastectomy

Can RNI be omitted in cases of complete
response to preoperative systemic therapy?

Mamounas et al. NEJM 2025
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NSABP B-51: 5-year Results
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A Locoregional Recurrence—free Interval B Distant Recurrence—free Interval
100 100 —— N
g 30 g 80
2 B
- No.of  S-Year 2 g No.of  5-Year
s Events  Estimate s Events Estimate
& percent & percent
g %0 RNI 6 98.9 §: 40 RNI 46 93.4
e 20 No RNI 11 984 g 20 No RNI 48 934
& Hazard ratio, 0,57 (95% Ci, 0.21-1.54) & Mazard ratio, 1.00 (95% C1, 0.67-1.51)
o+ v v v r . \ o4 ' r ' v : ,
o 12 24 £ 13 48 60 72 o 12 24 36 43 60 72
Months since Randomization Months since Randomization
No. at Risk No. at Risk
RNI 772 77 643 543 425 292 171 RNI 77 645 546 429 295 172
No RNI 784 744 663 557 437 309 192 No RNI 784 747 668 562 443 313 195
C Disease-free Survival D Overall Survival
100 e 100 e =
2 =0 B £ =0
% =
S No.of  5-Year = “ No.of  5-Year
s Events  Estimate = Events  Estimate
& percent & percent
Bl 40
£ o RNI 85 883 ] RNI a9 91.6
g No RNI 83 385 (- No RNI 45 94.0
& q & <
Hazard ratio, 1.06 (95% C1, 0.79-1.44) Hazard ratio, 1.12 (95% C1, 0.75-1.68)
0 . ' . . v ) o ' . T v - \
o 12 24 36 48 60 72 o 12 24 36 48 60 72
Months since Randomization Months since Randomization
No. at Risk No. at Risk
RNI 772 715 636 536 418 287 166 RNI 800 748 703 618 502 360 218
No RNI 784 739 656 549 430 303 188 No RNI 802 775 738 644 s16 n 228
Mamounas et al. NEJM 2025
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B-51 Results: Subset Analysis

Variable

RNI

RNI

HR(95%CI) P

Favors RNI

Favors No RNI

Mamounas et al NEJM 2025

(D/N) 5-y est(%) (D/N) 5-y est(%)

All patients 59/784 91.8 50/772 92.7 e 0.88 (0.60,1.28)

A <=49 18/311 92.8 24/312 92.0 A 1.37 (0.74,2.54) 0.09
e
g 50-59 25/257 90.4 12/254 94.4 . S— 0.51 (0.25,1.03)
————————

>=60 16/216 92.4 14/206 91.7 0.96 (0.46,1.99)

Black 11/135 92.6 8/140 93.4 ! * ‘ 0.70 (0.27,1.77) 0.69
i ——

Race White 40/543 91.6 36/533 92.1 1.00 (0.63,1.57)

Other 8/106 91.8 6/99 95.3 i * 1 0.84 (0.28,2.52)
Triple-negative 8/169 95.0 19/188 88.4 * 2.30 (1.00,5.25) 0.037

— |
Tumor ER/PR+/HER2- 17/173 90.5 7/155 94.0 0.41 (0.17,0.99)
e
Subtype ER/PR-/HER2+ 20/198 88.8 12/183 92.4 0.63 (0.31,1.28)
ER/PR+/HER2+ 14/244 93.3 12/246 95.7 0.99 (0.46,2.14)
. ; i
Axillary Axil +/- SLNB 27/357 92.0 25/338 91.8 1.02 (0.59,1.75) 0.42
———
Surgery SLNB alone 32/427 91.5 25/434 935 t T t t 0.75 (0.44,1.26)
0.125 0.25 0.5 1 2 4 8

54

For Educational Use Only

27



UNC Lineberger Cancer Network

RNI After pCR to Preop Treatment:

Presented on

11/19/25

2025 PMRT Guideline

TABLE 4. Indications for PMRT With Neoadjuvant Systemic Therapy

recommended

Strength of Quality of
KQ2 Recommendation Recommendation Evidence (refs)
1. For patients with initial cT4 or cN2-3 breast cancer who receive neoadjuvant systemic therapy, PMRT Strong Moderate*“*
is recommended regardless of pathologic response.
2. For patients with positive lymph nodes after neoadjuvant systemic therapy (ypN+), PMRT is Strong Moderate® '
recommended.
3. For patients with cT1-3N1 or cT3NO breast cancer with pathologic negative nodes after necadjuvant Conditional Moderate*’ =450
systemic therapy (ypNO), PMRT is conditionally recommended
Implementation remarks:
Patients with high-risk features (eg, young age, LVI, high residual cancer burden in the breast)
may derive a greater benefit from PMRT.
PMRT may be omitted in the setting of complete pathologic response in the breast and lymph nodes
(ypTONO).
4. For patients with cT1-2NO breast cancer with pathologic negative nodes after neoadjuvant systemic Strong Moderate?’#44-4647-42
therapy (ypNO), PMRT is not recommended
Implementation remark: Patients with multiple high-risk features (eg, young age, LVI, high residual
cancer burden in the breast) may benefit from PMRT
5. For patients with positive surgical margins after neoadjuvant systemic therapy, PMRT is Strong Expert opinion

Jimenez, Rachel B, et al. “Postmastectomy Radiation Therapy: An ASTRO-ASCO-SSO Clinical Practice Guideline.” J Clin Oncol. 2025 Oct 20;43(30):3292-3311.
doi: 10.1200/JC0O-25-01747. Epub 2025 Sep 16. https://pubmed.nchinim.nih.£ov/40955654/
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RNI After pCR to Preop Treatment:

2025 PMRT Guideline

TABLE 4. Indications for PMRT With Neoadjuvant Systemic Therapy

recommended

Strength of Quality of
KQ2 Recommendation Recommendation Evidence (refs)
1. For patients with initial cT4 or cN2-3 breast cancer who receive neoadjuvant systemic therapy, PMRT Strong Moderate™<*
is recommended regardless of pathologic response.
2. For patients with positive lymph nodes after neoadjuvant systemic therapy (ypN+), PMRT is Strong Moderate® !
recommended.
3. For patients with cT1-3N1 or cT3NO breast cancer with pathologic negative nodes after necadjuvant Conditional Moderate* #4050
systemic therapy (ypNO), PMRT is conditionally recommended
Implementation remarks:
Patients with high-risk features (eg, young age, LVI, high residual cancer burden in the breast)
may derive a greater benefit from PMRT.
PMRT may be omitted in the setting of complete pathologic response in the breast and lymph nodes
(ypTONO).
4. For patients with cT1-2N0 breast cancer with pathologic negative nodes after neoadjuvant systemic Strong Moderate?’ #43-4847-4%
therapy (ypNO), PMRT is not recommended.
Implementation remark: Patients with multiple high-risk features (eg, young age, LVI, high residual
cancer burden in the breast) may benefit from PMRT
5. For patients with positive surgical margins after neoadjuvant systemic therapy, PMRT is Strong Expert opinion

Jimenez, Rachel B, et al. “Postmastectomy Radiation Therapy: An ASTRO-ASCO-SSO Clinical Practice Guideline.” J Clin Oncol. 2025 Oct 20;43(30):3292-3311.
doi: 10.1200/JC0O-25-01747. Epub 2025 Sep 16. hitps://pubmed.nchinlm.nih.gov/40955654/
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Recent “SUPREMO?” Trial Results

The NEW ENGLAND
JOURNAL o MEDICINE

NOVEMBER 6, 2025 VOL.393 NO.18

What the SUPREMO trial means for patients considering
radiation therapy after mastectomy

ARLINGTON, Va., November 14, 2025

A large international study published November 7 in the New England
Journal of Medicine examined whether chest wall radiation therapy

Ten-Year Survival after Postmastectomy Chest-Wall Irradiation
in Breast Cancer

after mastectomy improves survival for patients with early-stage
breast cancer. The study, known as the SUPREMO trial, found no
overall survival difference between patients who received chest wall

radiation and those who did not

Below are key takeaways 10 help put the SUPREMO results in context

CONCLUSIONS: In this trial, chest-wall

and guide informed decisions about post-mastectomy radiation therapy:

irradiation did not result in higher overall
survival than no chestwall irradiation
among patients with intermediate-risk,
early breast cancer treated with
mastectomy and contemporary adjuvant
systemic therapy.

Kunkler et al. NEJM 2025

* All patients with lymph node-positive disease in SUPREMO underwent axiliary , not
sentinel node biopsy.

* Modern post-mastectomy radiotherapy is delivered to the chest wall and regional lymph nodes, not the
chest wall alone, as was done in the SUPREMO study.

* Many patients in the SUPREMO study would not qualify for post-mastectomy radiation using current
guidelines, which likely explains why the benefit of radiation in this study was small

https://www.astro.org/news-and-publications/news-and-media-
center/news-releases/2025/what-the-supremo-trial-means-for-patients-

considering-radiation-therapy-after-mastectomy

57

Developments From 2010-2025:

Evolution of Partial Breast Irradiation (PBI) I

Early Stage, Whole Breast, No Nodal RT:

Conventional Dose:

* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
» Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks
« Studies of ultra-hypofractionation emerge, fraction size 5+Gy, 1+ wks

l Vool

1970's to 1990’s/Early 2000’s ~ 2010- 2025
2015

58
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Developments From 2010-2025:

Evolution of Partial Breast Irradiation (PBI)

Early Stage, Whole Breast, No Nodal RT:

Conventional Dose:

* 45-50 Gy +/- 10-16 Gy boost, fraction size 1.8-2 Gy. 5+ wks
Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks
Studies of ultra-hypofractionation emerge, fraction size 5+Gy, 1+ wks

Early Stage, Partial Breast-Available for Many

Fraction size >5 Gy, 1+ weeks

1 oo

1970's to 1990’s/Early 2000’s ~ 2010- 2025
2015
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Developments From 2010-2025:

Tailoring of use of Regional Nodal RT (RNI)

Nodal RT, Post Mastectomy RT:

Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks

l Vol

1970's to 1990’s/Early 2000’s ~ 2010- 2025
2015

60
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Developments From 2010-2025: P

Tailoring of use of Regional Nodal RT (RNI) 1l

Nodal RT, Post Mastectomy RT:
Studies of “moderate hypofractionation” mature, fraction size 2.6- 2.7 Gy, 3+ wks
Tailored use after preop systemic treatment
Less use in lower-risk cases, ongoing study (MA.39)

1 ool

1970's to 1990’s/Early 2000’s ~ 2010- 2025
2015

61

Treatment De-Intensification:

A Multidisciplinary Approach
Surgery Radiation Endocrine

Breast Dose Dose

Surger
30 Fractions Modality

Axillary
Surgery

Volume Duration

62
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Randomized Trials of RT Omission:

Age = 65-70

CALGB 9343 PRIME 1l
8 1.0 e— A Local Recurrence-free Survival
ey e — — Incidence of Local Recurrence
r Nme— (95% C1)
§ S = W percent 107
ot No Radiotherapy 4.8 (3.1-6.4) 9.5 (6.8-12.3)
=9 Radiotherapy 0.7 (0.0-13) 09 (0.1-1.7)
3 g— 0.6
g2 :
2 g 0.4 s
= &
SR 0.2 iz
=] == TamRT HR, 0.18; 95% Cl, 0.07 to 0.42 §
o = Tam P<.001 3
5 &
0 5 10 3
Time Since Study Entry (years) 3 T T T T >
No. at risk Time (yr)
TamRT 317 281 162 No. at Risk
Tam 319 243 144 No radiotherapy 668 628 569 463 369 209
Radiotherapy 658 625 585 478 383 207
Hughes et al., JCO, 2013 Kunkler et al., Lancet Oncol, 2015, NEJM, 2023
. .
| Local recurrence, no survival difference, hormone therapy needed

63

“Single-modality endocrine therapy versus radiotherapy after
breast-conserving surgery in women aged 70 years and older
with luminal A-like early breast cancer (EUROPA) Trial”

disease

ECOG 0-1, s/p BCS

International prospective, phase lll trial evaluating radiation and
endocrine therapy as single modality treatment for low risk, early stage

2021-2024 enrollment: >70yo, stage 1 luminal A-like breast cancer,

1:1 randomization to radiation (n=365) vs. endocrine therapy (n=366)

Primary endpoints: By IBTR and health-related quality of life (HRQOL)

Planned interim analysis of n=152 who completed 24mo HRQOL

Meattini et al. Lancet Oncol 2024

64
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EUROPA Trial: HT vs RT (270)

Treatment-related adverse events R

20— —e—Radiotherapy group
—e— Endocrine therapy group

154
10
5

Additional details of interest 151

-20 T T T 1
Baseline 3 months 6months  12months 24 months
Time since randomisation

* 67% RT vs. 85% ET
* 15% rate of serious adverse events in both groups

GHS mean change
from beseline (95% C1)

* Majority of patients in RT arm underwent PBI ';‘;:;:f;;i:;:f;‘:; o o o o o
* Higher percentage of patients in ET arm withdrew e enpy g S5 " o
consent at time of randomization, and did not HT group with steeper decline in global

complete all trial visits/assessments health status (GHS) score

Data suggests greater reduction in
HRQOL with adjuvant ET vs. RT alone

Meattini et al. Lancet Oncol 2024

65

Trials of RT Omission Age 50-70

PROSPECT: 1.0% LRR at 5 LUMINA:
years 2.3% LRR at 5 yrs

IDEA:

: 3;?2‘;':2";;61& LRR Age 50-59: 3.35%

: LRR Age 60-69: 3.6%
at 5 years

Promising results in biologically low-risk ER+ tumors,
randomized trial data awaited (DEBRA, EXPERT)

66
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UNC Studies in Early Stage/Low Risk

MA.39 Tailor RT
N = 2140
H-ASSIST Study Schema

R
A
Participant identification: Patients of age 50 years or 1-3 LN+ N
older with Tis and/or T1-T3 invasive breast cancer ER + g /
following lumpectomy Oncotype< 25 M
= 1
‘ * ET x 5 years z AN No Regional RT
Y- N * BCS -WBI
FAST-Forward with SIB . '
*  Whole breast radiotherapy with 3D-CRT or IMRT Mas'edomy no RT
* 520cGy x5 = 2600 cGy
+ Simultaneous integrated boost
. * 600 cGy x 5 = 3000 cGy )
{ ] CAMERON: Similar to Europa
I s
7 Follow up N
Outcomes assessment:
tistodical cormparison Primary endpoint: 12-month rate of « Primary objective: To compare
FAST-Forward 26Gy vs 27Gy n;\oderlt:llmrted adverse events in the breast or quality of life at 1 year after
Vs 40 Gy results ; £ it wal ; e i b':east c:nsevvif\g sudrgery in
Xa and 1-year patient-reported quality of life thoss who recelve adjnvant

accelerated partial breast
irradiation alone versus
adjuvant endocrine therapy
alone

Ultra-Hypofractionated Whole
Breast with Boost in 5 Sessions

67

ke NEW ENGLAND JOURNAL of MEDICINE

I ORIGINAL ARTICLE

* Pathologic Complete Response:
Triple-Negative Breast Cancer *  64.8% pembrolizumab-

Pembrolizumab for Early

chemotherapy
*  51.2% placebo-chemotherapy

100+
”_M

£
5
80
5 7 .
oo * Event-Free Survival at 18 months:
‘s 504 .
3 w0 R e v * 91.3% pembrolizumab-
Qo = Plac -chemotherapy
2 chemotherapy
-g 10+ Hazard ratio for an event or death, 0.63 (95% CI, 0.43-0.93) . 85.3% placebo_chemotherapy
S 7 S T S R e R e
Months

Schmid et al NEJM 2020

68
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How can we translate radio-

immunotherapy synergy to the clinic?

Investigational
Breast Cancer Current Standard Approach
Targeted
Radiat “‘z&
N\ A
Immune cells Immune cells
Immunotherapy + Immunotherapy
Chemotherapy ) )
] Potentially more effective
Effective but at immune “boosting”?
toxic And better tolerated?

69

Reconfiguring breast radiotherapy to
synergize with immunotherapy

7 Neoad;j '

Chemotx Surgery

‘ WA\ BoogR
"\& Adjuvant RT s\f
2 —— %)
Pembro (aPD1) Pembro (aPD1)

Immune
Priming RT

70
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TBCRC-053: P-RAD Multicenter

Randomized Phase Il Clinical Trial

Pembrolizumab Assess response in telerc
Targeted non-irradiated LN =
Breast / Translational Research Consortium
o T ; BCRE
(@ anti-PD1 :
Triple 0Gy s [ ) Pl
U WA susanany
(n::B) Neoadjuvant g \} (‘-«\ + 0Gy m NATIONAL
High Risk 3Gy x3 Chemotherapy v \\ AN 3Gy x 3 INSTITUTE
HR+/HER2- ) 8GY x 3 e
(n=48) 5 \ L y X
8Gyx 3 \ . ' Targeted
| o Breast
wko(ciy) 1 2 8 1 un & Radiotherapy
% * * — |
Tumor/LN tissue (core needle bx) |
PBMCs, plasma (ctDNA, metabolites)
Key Objectives: Does RT enhance aPD1 responses in breast cancer? I J
What is the optimal dose for synergy?

71

Breast Cancer Radiotherapy Today

l Dose

l Fractions
H Dose

|

Fractions

72
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Breast Cancer Radiotherapy Today

l
l

] Partial breast
l Nodal RT

73

Breast Cancer Radiotherapy Today

fe—— N

[ RT in low risk

Novel RT uses in
higher risk

74
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Treatment De-Intensification:

A Multidisciplinary Approach

Presented on 11/19/25

Surgery

Breast
Surgery

Axillary
Surgery

Radiation Endocrine

Dose

Use

Fractions Modality

Volume Duration

Dose

75
[ 0
|| m
___ Case: In a patient with a left sided breast cancer, which technique(s) may be considered for
777 protection of the heart?
Deep inspiration breath hold technique
0%
Proton therapy
0%
Prone positioning
0%
All of the above
0%
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..
76
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Technology Improvements for Breast Cancer RT
CT Simulation (late 1990/early 2000)

RadComp Contouring Atlas
https://nrgoncology.org/wp-content/uploads/2025/09/RADCOMP-
Breast-Atlas-v.3-bigreduced.pdf

Technology Improvements for Breast Cancer RT:
Deep Inspiration Breath Hold, Prone, Proton

Photon RT

Breast
Photon 3DCRT + DIBH
MHD 1.8 G

Photon 3DCRT + DIBH

MHD 3.1 Gy

Bergom et al., JACC-CardioOnc 2021
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Technology Improvements for Breast Cancer RT:

Deep Inspiration Breath Hold, Prone, Proton

Heart Dose

A

1990s

Free breathing
Mean heart dose undefined

2000s

3DCRT
Free breathing

2010s
DIBH

More heart-sparing

2020s

Cardiac substructures
Continued heart-sparing

Marked Reductions in Heart Exposure Over Time

Image courtesy of Carmen Bergom

v
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Why Protons for Breast Cancer?

Percent Dose (%]

g

Percentage depth dose curves

~

]
4
1 == Photon beam
7
7

1
1
|}
: === Proton beam
g

»

10 15 20 25 30
Depth (cm)

Langen et al JACR 2015

Image courtesy of Carmen Bergom

Q

*Muttef 1JROBP 2021 **Bergom et al., JACC-CardioOnc 2021
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RadComp Study Schema
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Age
(<65 vs =265)

Cardiovascular risk
(0-2 vs > 2 risk factors)

Surgery
(mastectomy vs
lumpectomy)

Treatment Laterality
(right versus left)

major cardiovascular events (MCE)

Arm 1 %’J‘.oton Therapy

Arm 2: Proton Therapy

Primary Objective: To assess the effectiveness of proton vs. photon therapy in reducing

Both arms:
Breast/chest wall
and nodal
radiation with
internal mammary
node treatment

81

Statewide implications of these shifts in

treatment paradigms

UNC SOM Vision:

Carolina's vision is to make ours the
nation's leading public School of
Medicine.

UNC SOM Mission:

We are dedicated to improving the
health and well-being of North
Carolinians and others we serve.

WUNC

[}

UNC Rad Onc Mission:

Together, we work toward the
common goals of providing the
best and safest care for our
patients today, and developing
better cancer treatments for
the future.

SCHOOL OF
MEDICINE

82

For Educational Use Only

41



UNC Lineberger Cancer Network

Presented on 11/19/25

Serving North Carolina, every day...

URC

Caldwell Watauga Wilkes
Yadiin
Mitchell A —
Davie
Y Aexander
Medison 0
i

Iredell
Burke

e
Buncorpe MMl Catanta Rowan

Haywood
e Lincoln
Graham Henderson  Hutherford Cabarrus
Jackson r—
Polk Cleveland
Macon Transyvania Mecklenburg

URC
HEALTH
Including:
* UNC Hospitals
+ Hillsborough

Y UNC School of Medicine branch
campuses and teaching sites

Rockingham Rex
U N ‘ Alleghany . Curituck
N Rockingham ampton Gates

HEALTH hsne cry | s Caswell  Person ai ; Camden

o Granvjfle ) Hertford Pasquotank

fax
ki
i

URC

TH HEALTH

Rex Holly Springs

Perquimans
Chowan
ie

Tyrrell

Columbus. New Hanover

runswick

U ﬁ C Including:

EALTH * Clayton
Johnston * Smithfield
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Statewide implications of these shifts in m

treatment paradigm

FANTASTIC
* Fewer side effects (suprising)
* No loss of efficacy

* Greater access
* Shorter courses
* Less travel time
* Less lost work or personal time

LESS FANTASTIC

* Greater dependence on
access to modern technology

* Negative financial impact

84
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Most common cancer treatments continue to
trend toward fewer fractions...

Breast Episodes Prostate Episodes
Fractionation Utilization Fractionation/Modality Utilization

2015 2016 2017 2018 2019 2020 2021 2022 2015 2016 2017 2018

———Conventional Fx ~ ==——=HypoFx ==Extreme HypoFx e CONVENUONAL FX s HYPOFX s Stereo

UNC Trends

Slide courtesy of Constantine Mantz, MD

85

National implications of these shifts in
treatment paradigm

The Threat to Radiation Oncology Clinics

Reduced Patient Access

86
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Why do we need the Radiation Oncology

Case Rate (ROCR) Act?

FREEDOM TO BLUNT THE FINANCIAL ~ BUILD PATHWAY TO HELP UNIFY PAYMENTS
CHOOSE HOW BEST IMPACT OF ELIMINATE PRIOR UNDERSERVED ACROSS DIFFERENT
TO TREAT HYPOFRACTIONATION, AUTHORIZATION PATIENTS ACCESS CARE SETTINGS
FURTHER CUTS CARE

87

ROCR Act Bipartisan Leads and Cosponsors

$1031

HR 2120

Tillis, Peters Introduce Bill to Safeguard Access to High Quality Cancer Care

88
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How ROCR
Works

Applies annual inflation update and savings
adjustment

Incentive payment for practice accreditation to
ensure quality

Additional HEART payment to cover
transportation services for eligible
rural/underserved patients

American Society for Radiation Oncology. “The Radiation Oncology Case Rate (ROCR) Report.” June 2023.
1 TRO/media/ASTRO DES/ROCRRe0or pdf
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How ROCR
Works

Applies annual inflation update and savings
adjustment

Incentive payment for practice accreditation to
ensure quality

e —
Additional HEART payment to cover
transportation services for eligible

rural/underserved patients

American Society for Radiation Oncology. “The Radiation Oncology Case Rate (ROCR) Report.” June 2023.
10 TRO/media/ASTRO DF</ROCRReport odf
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How ROCR
Works

Applies annual inflation update and savings
adjustment

Incentive payment for practice accreditation to
ensure quality

Additional HEART payment to cover
transportation services for eligible
rural/underserved patients

American Society for Radiation Oncology. “The Radiation Oncology Case Rate (ROCR) Report.” June 2023.
110,0g/ASTRO/media/ASTRO, DES/ROCRRe0or pdf
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Accreditation: A Vehicle For Alignment of

Clinical Practice and Quality

* Chapel Hill/Hillsboro/Lenoir/Rockingham
preparing for APEx Re-Accreditation

* Goal: All sites will become accredited in
next several years

92
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Conclusions

* Modern radiotherapy is markedly more convenient, less toxic, and
even avoidable without loss of efficacy in many cases

* Clinical trials are needed to improve outcomes for higher risk
cases

* Technology is essential to optimal outcomes

*  New payment models are needed to allow continued access in US
and in NC

93

THE UNIVERSITY
of NORTH CAROLINA
at CHAPEL HILL

Thank You!
Jean Wright
Jean_wright@med.unc.edu
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I- -I
—Z== Questions/Comments?
Nobody has responded yet.
Hang tight! Responses are coming in.
.- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -.
95
Thank You...
University Cancer
Research Fund
= N | LINEBERGER COMPREHENSIVE
lﬂ UN( 7/ CANCER CENTER
UNC Lineberger Cancer Network
The Telehealth Team
TimPog -
\leneranda Obure - o Andrew Dodgson, 171 -t s e
JonPowell, /10 oH Patrick Muscarella -z A
Oliver Marth- ey s Eonee Kimberly Riddick, 12! 71010000 e
The song Back Rhodes written and performed by Don Poe
96
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Upcoming Live Wehinars
YR e

Psycha-Oncology: Supporting the Mental Health of Oncology Patients
Melissa Holt, e PhNe-&c

= ‘ EIIIE ::mw December 10
= P A 12:00PM
' {?‘, Care

Gancer [mmunotherapy. Patient-Centered Outpatient Toxicity Management
Faith Brianne Buchanan, pAc

:‘:sm“ December 17
s o2 12:00PM

Maximizing Quality of Life after Gancer Surgery
Gita Mody, W0, ey
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GAR-TinNorth Carolina
Natalie Grover, o
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Garing for Young Adults with Gancer: Reproductive Health Considerations
Melissa Matson, sy, iy, &CiP8c AGCAP

' 150 provider
=14 ”_@W Coping Skl Development
e 'mmmw for Health Gare Providers Garing for Patients with Gancer
= Melinda Manning, Jo,Msw,coc Rachel Rifkin, tcsw
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UNC Lineberger Cancer Network Presented on 11/19/25

We Thank You for Participating Today!

UNC Lineberger Gancer Network
Sign up for our monthly e-newsletter
Emailunclicn@unc.edu
Phone: (919) 445-1000

Check us out at
unclcn.urg andlearn.unclcn.urg

Look for us on these social media platforms

n facebook.com/unclen l@l unclinebergercancernetwork
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