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CASES

56yo postmenopausal woman with cT3N1MO TNBC of R breast
= Planned to start neoadjuvant KEYNOTES22 regimen
= Co-morbidities: BMI 34, diabetes on metformin 1000 bid (Hb A1c 6.2%)

She was planning to start tirzepatide prior to TNBC diagnosis and asks if she
could start with her breast cancer treatment.

42yo premenopausal woman with pT1cNOMO HR+/HER2-neg IDC of L breast
= s/p lumpectomy + XRT, OncotypeDX RS 18
= planned to start adjuvant OS + Al
=  Co-morbidities: BMI 29 on semaglutide (prior BMI 33)
She asks if she could continue semaglutide with adjuvant endocrine therapy.

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY NCI Designated Comprehensive Cancer Center 3




OBESITY PROMOTES MULTIPLE CANCER HALLMARKS
:

In normal physiology, adipose tissue stores and releases energy and secretes hormones such as adiponectin, leptin, and estrogens.

Excess adiposity alters hormone signaling, Immune function, gut microblome composition, and energy metabolism (Including decreasing
adenosine monophosphate-activated protein kinase [AMPK] activity, which results In less giucose metabolism) to support tumor development.

,

"--\\ \ " & \/; o '~.\
| =T Hypertrophy and hyperplasia / —
A =X — - W

Proposed mechanisms of tumorigenesis and potential effects of metformin therapy

2
Adipose tissue dysfunction

= Altered signaling pathways (TNF-a vi2
NF-B, IL-6, and JAK-STAT3 pathways)
« Increased aromatase level and Increased
estrogen biosynthesis
" \

\ o

DNA damagec¢

Genome instability and genomic alterations

Activates AMPK, restores glucose homeosiasis, and

L Tumor-promoting inflammation

decreases insulin resistance and aromatase expression

« Adipocyte hypertrophy and hyperplasia \ | = Direct DNA damage via reactive oxygen species &~ | <€—— = Energy transfer from adipocytes to

« Increased serum leptin and ; « Inefficient DNA repair and reduced g o= cancer cells via extracellular vesicles
proinflammatory cytokine levels 1 expresslon of genes Involved in DNA repalr & = Increased mitochondrial density and

« Decreased adiponectin levels ’ | 2 « Accumulation of DNA double-strand breaks _ m 3 respiration in cancer cells

Altered energy metabolism

L-;/V‘ \\\(

\

¥

Deregulation of cellular metabolism

3
Altered immune cell interactions

Altered gut microbiomec

= Macrophage shift toward proinflammatory state - 2 \\ = Depletion of commensal bacterial species U ® @ =~ r{
= Recruitment of myeloid-derived suppressor cells : AR g = Increased proinflammatory opportunistic microbial famllles (SRt
«» Decreased natural killer cell avallability and cytotoxicity - . om = Disruption of colonic mucus barries 3 . =

Impaired immune system ability to eliminate

cancer cells

Reduced commensal species and increased proinflammatory bacteria

|
» Colorectal cancer
» Endometrial cancer

» Postmenopausal breast cancer = Liver cancer

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY

= Gallbladder cancer
» Kidney cancer

Cancer cell growth

|
» Gastric cancer

= Multiple myeloma
= Thyrold cancer

s

= Esophageal cancer
= Qvarian cancer
= Pancreatic cancer

Shen, Brown, Green, lyengar.
JAMA 2026.
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WEIGHT GAIN AFTER DIAGNOSIS

4.1.1 Moderate weight gain (5-10%)
Bradshaw 2012, 5-10.0% WG 0.84 [0.24, 2.94]
Caan 2012, 5-10.0% WG (LACE, WHEL, NHS) 0.97 [0.79, 1.19] -
Nichols 2009, 2.1-6.0kg WG 0.98 [0.58, 1.66] R E—
Caan 2012, 5-10.0% WG (SBCSS) 1.00 [0.71, 1.41] S
Subtotal (95% Cl) 0.98 [0.83, 1.15] <
Heterogeneity: Chi = 0.08, df =3 (P = 0.99); 12 = 0%
Bl’east cancer Test for overall effect: Z = 0.29 (P = 0.77)
- mortalit 4.1.2 High weight gain (>10%)
Meta anaIySIS- y Caan 2012, >10.0% WG (LACE, WHEL, NHS) 1.03 [0.84, 1.26] .
H H Caan 2012, >10.0% WG (SBCSS) 1.25[0.88, 1.78] T
12 StUdleS pUbIIShed up to DeC Nichols 2009, 6.0-10.0kg WG 1.28 [0.71, 2.31] —
2014 Nichols 2009, >10kg WG 1.78 [1.01, 3.14]
Bradshaw 2012, >10.0% WG 2.80 [1.13, 6.94]
Subtotal (95% Cl) 1.17 [1.00, 1.38] <>
Heterogeneity: Chi* = 7.38, df =4 (P = 0.12); I = 46%
. . . . Test for overall effect: Z = 1.96 (P = 0.05)
Weight gain after diagnosis (over
. . Total (95% Cl) 1.07 [0.96, 1.20] r
average of 1.5 years) is associated Heterogenaity: Chit = 9.94, df = 8 (P = 0.27); I = 19% s
. . . Test for overall effect. Z=1.21 (P = 0.23) ' '
with increased mortality Test for subarou differences: Chiz = 2.47. df = 1 (P = 0.12). I = 59.6% AR<T HR>1
Hazard Ratio Hazard Ratio
Study or Subgroup IV, Fixed, 95% CI IV, Fixed, 95% CI
2.1.1 Moderate weight gain (5-10%)
Caan 2012, 5-10.0% WG (SBCSS) 0.93 [0.68, 1.27] —
Caan 2012, 5-10.0% WG (LACE, WHEL, NHS) ~ 0.98 [0.83, 1.16] —
Nichols 2009, 2.1-6.0kg WG 0.98 [0.73, 1.32] —
Bradshaw 2012, 5-10.0% WG 1.08 [0.51, 2.29]
Subtotal (95% Cl) 0.97 [0.86, 1.11]
Heterogeneity: Chi? = 0.16, df =3 (P = 0.98); > = 0%
All cause Test for overall effect: Z = 0.40 (P = 0.69)
mortality 2.1.2 High weight gain (>10%)
Nichols 2009, 6.0-10.0kg WG 1.06 [0.75, 1.50] —
Caan 2012, >10.0% WG (LACE, WHEL, NHS) 1.15[0.98, 1.35] .
Caan 2012, >10.0% WG (SBCSS) 1.16 [0.84, 1.60] =
Nichols 2009, >10kg WG 1.70[1.21, 2.39] —
Bradshaw 2012, >10.0% WG 2.72 [1.40, 5.28]
Subtotal (95% Cl) 1.23[1.09, 1.39] &
Heterogeneity: Chi? = 10.48, df = 4 (P = 0.03); I* = 62%
Test for overall effect: Z = 3.38 (P = 0.0007)
Total (95% CI) 1.10[1.01, 1.21] L 2
¥ete;ogeneity|:| c;? = 12 ?,4g,zd0f (=Ps (l; ;3(:.03); I = 54% ufz nis . 2
est for overall effect: Z = 2. =U.
Playd on MCet al -INCI 2015. Test for subgroup differences: Chiz = 6.78, df = 1 (P = 0.009), I* = 85.3% HR<1 HR>1

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY

Hazard Ratio

Study or Subgroup IV, Fixed, 95% CI

Hazard Ratio
IV, Fixed, 95% CI
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BREAST CANCER WEIGHT LOSS (BWEL) TRIAL

g 3136 Participants

o pe Health Education + 2-year
Key Eligibiiity > = Telephone-Based
* Stage I1-1ll Breast Cancer - Weight Loss Intervention

—-) Randomize

* HR+/HER-2- or TNBC

* Diagnosed w/in past 14 months x}
* Compieted with surgery and any Health Education Alone
chemotherapy and/or radiation 0 CONTROL WLI P VALUE
* BMI 2 27 kg/m2 {n=11 T3:| {ﬂ=1222]
Absolute Weight Change
"Patients lasaeg o tang medikations 1or e +0.2k -44k <0.0001
P08 Of WHOP 1084 BAGIO! IAINGONG & IDH at 6-months 9 9
weght 03 procedure within 2 years were not elgiie
% Weight Change
+ 0.3% - 4.8% <0.0001
at 6-months - :
Standardized Program:  Centralized Delivery: Intervention Goals:
* Telephone-based * 42 calls over 2 years ©10% weight loss s +0.Tkg -4.4kg <0.0001
weight loss program Each patient paired with a Change at 12-months
o p P ©500-1000 kcal/day deficit
* Based on Social weight loss coach, based at
Coanitive Th Dana-Farber @ Increased physical activity ;
ognitive Theory 028 e i % Weight Change * 0.9% - 4.8% <0.0001
* Adapted from Diabetes © Weekly months 1-3 activity'week at 12-months
Prevention Program, © Biweekly months 3-12

Look AHEAD, LISA

© Monthly months 13-24

Ligibel etal. ASCO 2023.

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY
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WEIGHT LOSS TO IMPROVE TISSUE MICROENVIRONMENT AND BIOMARKERS

INACTIVITY/OBESITY INTERVENTION
: Blood vessel Breast Ioggsvessel Breast
( r LS Cancer Cell LcRP Cancer Cell
.\ . Insulin Vinsulin Oo00y
A ascth oS Growt R
: Glucose lGlucose :
€ k'!f LE2 —’@
Q7 Adipose Adipose
. : '. Stromal Cell Stromal Cell TAOR K
P nucleus,
o S = IL-6 IL-6
W S Leptin Leptin \ XX% X {;*x
= - N TNF
S% . PGE2 PGE2 EGFLS( aromatase
ceven — ) Adipose
Ac!lpose Tissue m R
Tissue

lyengar et al. J Clin Oncol 2016

Breast Cancer Research and Treatment. 2013 November; 142:119-132

Favorable Modulation of Benign Breast Tissue and Serum Risk
Biomarkers Is Associated with >10% Weight Loss in
Postmenopausal Women

Carol J. Fabian, Bruce F. Kimler, Joseph E. Donnelly, Debra K. Sullivan,
Jennifer Klemp, Carola Zalles, Gordon B. Mills and Stephen D. Hursting

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY NCI Designated Comprehensive Cancer Center 7




WEIGHT LOSS IS ASSOCIATED WITH REDUCED INCIDENCE OF OBESITY
ASSOCIATED CANCERS WITH VARYING EFFECT SIZE

Women'’s Health Initiative: Look AHEAD RCT (post hoc analysis): SPLENDID matched cohort study:

* Prospective observational study » Lifestyle weight loss intervention * Bariatric surgery vs no surgery

* N =58,667 postmenopausal women * N =4859 Ow/Ob with T2DM * N =30,318 (matched 1:5)

* 12 years median follow-up * 11 years median follow-up * 6.1 years median follow-up

» 25% weight loss associated with 12% reduction + 16% reduction in Obesity Associated Cancers » 32% reduction in Obesity Associated Cancers
in Obesity Associated Cancers (HR 0.84; 95% C1 0.68 — 1.04) (HR 0.68; 95% CI 0.53 — 0.87)

(HR 0.88; 95% CI 0.80 — 0.98)

' Aminian et al. JAMA 2022
Luo et al. INCI Cancer Spectr 2019 th

D 2ad4 Mg IM6 ZRNS DM 2177 FRT 3333 Ivin D 2853 WTTE 10ee
BN 1388 IME A0 2127 NN 23S 24N FISE 2940 S 1858

Yeh et al. Obesity 2020

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY NCI Designated Comprehensive Cancer Center 8
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<l;ggg PHASE 2 RCT: NUTRITION + STRUCTURED EXERCISE FOR WEIGHT LOSS

6 months

Eligibility
* Stage I-lll ER+ breast cancer

Structured Exercise + Plant-

3 0 o> o

based diet
* Completed curative surgery, radiation, (N=28)
and cytotoxic treatment Post-stud
e Current treatment with adjuvant P —_— 0s -.s.u y
aromatase inhibitor Attention Control Visit
v Bz _ _ ' Telephone counseling +
e Sedentary (< 90 min exercise / wk) z Treadmill
e (N=28)
* Breast biopsy * Breast biopsy
* DEXA * DEXA
* Fasting blood * Fasting blood
* CPET * CPET
* Stool * Stool
Study Endpoints Biostatistical Design
Primary: Breast aromatase level * 1 unit decrease in BMI =0.06 mean reduction in aromatase (SD
Secondary: Breast tissue gene expression changes, Blood markers, body 0.81, log scale)
composition, weight loss, adherence, microbiome, QOL / PROs * Goal BMI reduction is 3 kg/m?

NCT04298086

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY lyengar et al. ASCO 2024. NCI Designated Comprehensive Cancer Center




PHASE 2 RCT: PRECISION NUTRITION + STRUCTURED EXERCISE

Characteristic Control (N =21) PBD + Ex (N =22) ‘ Control (N=21) PBD + Ex (N=22)
Race, number (%) .
White 16 (76%) 15 (68%) Welght (kg) -4 (—6.6, —2.2) -12 (-15, -9.4) <0.001
Black 4 (19%) 3 (14%)
o 0 (0%) 3 (14%) Total body fat (kg) -2(-3.5,-0.71) -6 (-7.3, -4.1) <0.001
Unknown 1(5%) 1(5%) Trunk fat (kg) -3 (-4.4,-0.73) -7 (-8.9, -4.9) <0.001
Ethnicity, number (%) Total body lean 2 (0.71, 3.5) 6 (4.1 : 7.3) <0.001
Non-Hispanic 15 (71%) 18 (82%) mass (kg)
Hispanic 4 (19%) 4 (18%)
Unknown 2 (10%) 0 (0%) Total body fat to -0.01 (-0.02, 0.00) -0.02 (-0.03, 0.00) 04
lean mass ratio
BMI, mean (SD) 34.2 (4) 34.3 (5)
Smoking, number (%) A. Weightchange (%) B Total body fat change

Never 13 (62%) 14 (64%)

Prior/quit 8 (38%) 8 (36%)

.--_

o

Alcohol intake, number (%) II
Never 2 (9%) 4 (18%)
Prior/quit 1(5%) 2 (9%)
Yes 18 (86%) 16 (73%) 101

=3

én

Body Composition Change

Stage, number (%)

Weight Change (%)

I 11 (52%) 12 (55%)

Il 7 (33%) 8 (36%)

[ 3 (14%) 2 (9%) 201 C. Total lean mass change
Receptor status, number (%) o

ER+/PR-/HER2- 1 (5%) 1(4%) =

ER+/PR+/HER2- 19 (90%) 18 (82%) 5

ER+/PR+/HER2+ 1 (5%) 3 (14%) s

I cControl M PBD +Ex g .
Chemotherapy, number (%) 6 (29%) 8 (36%) OE IIIIIIIII
Radiation, number (% 18 (86% 17 (77% ::‘: III.
(%) (86%) (77%) | Im...-____

Ovarian suppression, number (%) 5(24%) 14 (64%)

lyengar et al. ASCO 2024.

WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY lyengar et al. ASCO 2024. NCI Designated Comprehensive Cancer Center 10



INCRETIN MIMETICS - DUAL- AND TRI-RECEPTOR AGONISTS

/ Hypoglycemia \

GIP/GLP-1

v
¥
T Glucagon
< Insulin

W

/ Normoglycemia \

GLP-1/GIP

\ 4

T Blood sugar

T! Blood sugar

N
Pancreas »

/ Hyperglycemia \

GLP-1/GIP

\ 4

| Blood sugar

Enhanced stimulation of

alpha cell mediated glucagon Equilibrium between tropic and

statlc effects of glucagon and

Enhanced stimulation of
beta cell mediated insulin
release — glucagonostatic effect

effect

release — no insulinotropic
\ / insulin
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7/
Gl tract 7
4

’ tt Insulinrelease . t ' Contraction
),—‘_J_\./ " Glucagon release t t Frsgiiehay
’ t' B-cell mass ’ tt Cardiac output
. a0
T Insulin 3
- - . SRR B N TRNE. U |

Acid secretion

| .
v //
Gastric emptying ’
4

Gl motility

7
7

Adipose tissue

T
1

1

I
t' Memory :
'l Food intake :
|

'l Appetite :
l

1

1

1

|

|

1

t FA synthesis

t Thermogenesis

t Lipolysis

N
N\
N

3
S )
Ve

l Gluconeogenesis

" Ketogenesis

4

7/ ~ .
Glycogenolysis

»
N
t Glucose uptake
N
N
N
N
N\
N

e
7
’ =
’ Bone formation
7
7/

1

4

Bone resorption t Glycogenesis

Liver

N\
N
N
N

Muscle ™.

Von Websky et al. Vasc Health Risk Manag 2013
Folliet al. Am J Physiol Endocrinol Metab 2023
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GLP-1 RECEPTOR AGONISTS AND CANCER:

KEY FINDINGS FROM THE 2026 ASCO ANNUAL MEETING  ASCO

3 - 6 e PROPOSED BIOLOGIC MECHANISMS (SUPPORTED BY PRECLINICAL & EPIDEMIOLOGIC DATA)
£L£VL

‘g Tl BOTTOM L “@
W o e NP G g— . EXCT - — PSRN R——

— AW T —— g—

AL4E..

. WEIGHT LOSS REDUCED ADIPOSE IMPROVED INSULIN LOWER IMMUNE DIRECT GLP-1R REDUCED HEPATIC TUMOR
v S ain SR G D ey SEDEREREROED " S— INFLAMMATION RESISTANCE HYPERINSULINEMIA | MODULATION SIGNALING STEATOSIS MICROENVIRONMENT
e - - - Reduces obesity- Decreases chronic Enh boli Red insulin- Enhances anti-tumor GLP-1 receptors Improves liver May reduce fibrosis,
- _— Sagem. ent twrw el s related cancer inflammation and health and insulin driven mitogenic immunity and T-cell expressed on some i i genesis and
s v @Bt o i risk factors ytoki ignaling itivity signaling function cancer cells and function tumor growth
\
/
o CANCER PREVENTION inCEncE) o CANCER OUTCOMES AFTER DaadinoSs IMPORTANT ® Retrospective © Residual ® Selection bias ® Hetemqeneityh ® Misclassification e Norandomized e Association #
LIMITATIONS observational studies confounding (healthier users) populations, e, possible trials causation
: SRS CAACES - SERGIS e CHRREY o« T Lty 1Tadd Meat) CamCsh  Ow (Dwad sl oy . and follow-up
4 Ghnbe 4 S SR Tom o o M U KEY REFERENCES - ASCO 2026 ABSTRACTS)
' I WS N cme - NI ———— Pt o AN - ety e w— Ref. Abstract #  First Author (et al.) Population Study / Database Key Finding (GLP-1RA users vs non-users or comporator)
- e A C — — G— S S - :
N - ©@ 0520 McDonald W"'“e(’r“:’:"?'of'::f"c‘zd‘ F20M US real-world database Breast cancer incidence: HR 0.72 (95% CI, 0.61~0.86)
i
i i = —— = = = :
e o e e e 32 © i o cont e et s | e bl 088 99, 031-057
m iares = & e WS —— R —— Y = -
S TGS A e o T IR v — —— . — RO C e Metastati Lower risk of metastatic progression:
PR A PN T LR TN S - -~ . o 343 Orland (lun br::; L:,;::;: liver) US real-world database Lung HR 0.69; Breast HR 0.67; Colorectal HR 0.62;
~ PP —_— At e bt S o & - : ¢ Liver HR 0.63 (all 95% CI shown above)
S W " — - — — - ——— — O 4N en A
— o 1017 Sruti Multiple cancers Multiple real-world cohorts Overall survival: HR 0.63 (95% ClI, 0.59-0.68)
ey —— | — —— - — L A S — —— L -
WL Aa 4 Wimaesmam MmiCcas 1™ . e p— Sy r— B | S PEN O TR AP e 11018 Zelnick CKD Stage 3 with T2DM US claims database (propensity matched) Overall cancer incidence: RR 0.90 (95% ClI, 0.86-0.94);
. o p—— Y S48 All-cause mortality: HR 0.57 (95% CI, 0.53-0.61)
— . —— -
" AT CARCES - SRA T TURCR ana e (6] 3130 Chang T2DM (no prior cancer) US real-world database GLP-TRA vs DPP-4i: HR 0.87 (0.81-0.94) for overall cancer
mD SA A e T e o .o e Ry HR+/HER2— earl Invasive di -f ival: HR 0.66 (95% CI, 0.48-0.90);
i 3 y-stage i nvasive disease-free survival: .66 (95% ClI, 0. .90);
T - . B - O S e S e— O S \— e L) Tary breast cancer on CDK4/6i US realzworld database Lower risk of recurrence/progression
N ) P — Bl T - —— ¥
- = —— i O | i i £dianced solld tmnors; (RS Overall survival: HR 0.71 (95% Cl, 0.60-0.85);
. —— — —— L od — nson receiving lll':\hv::l’;\:'sc eckpoint real-worl atabase Higher response rate: 32% vs 24%
5 . . _— s
L — o —— " " oD e s 4 - i - la -
CIOMESCAET T Sl TES T N PRCR T e TR .
- IR — 1S - .- s taa T - All studies presented at the 2026 ASCO Annual Meeting were retrospective ABBREVIATIONS: GLP-1RA, GLP-1 receptor agonist; T2DM, type 2 diabetes mellitus;
wle - — . observational analyses using real- wor!d date Resulls are hypothesis-generating CKD, chronic kidney disease; HR, hazard ratio; RR, risk ratio; Cl, confidence interval;
Sea - - - and should not be interpreted as ICI, immune checkpoint inhibitor; HR+, hormone receptor positive; HER2-, HER2 negative.
Py g P —— L MR LD TG PO ST
GRS T o AT M AN B LER e S - Coune @ & &= el
FUTI « DS @ LN RPN e — C S e O Pv O

. — —— — A N IS4 W

PAATIOND WL IURL TR TN O LU

P — — . o . . PP o W — — -
—— T
S o T =B ey —— S b - v 2L e — —— s - —
—— e ——

- e ——

lyengar. ONCOLOGY 2026.
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IN PATIENTS WITH TYPE 2 DIABETES, GLP-1RA USE WAS ASSOCIATED
WITH 7% LOWER CANCER INCIDENCE VS DPP4l USE

GLP-1RA protective GLP-1RA harmful HR (95% CI) P M of events (GLP-1RA)] N of events (DPP-di)
Composite Cancer . 13 (0 8% - 098 : 60T -

Breast * 0.95 (0 86 - 1.05) 0.36 770 A04

7% lower cancer

':EGF;::I:;: ’4 1.09 (078 - 152) 0.60 T4 InCIdence rate HR 093
Gallbladder 7 —_—— 0.99 (0,45 - 2 21) 0.98 12 12 (088_098)

Gastric - 4.- 087 (0.53- 143) 0.59 2 = ° 80/0 |Ower a” cause
Liver . 1.00 (0.82-1.21) 0.96 201 199 morta“ty rate HR 092
swnm (0.87-0.97)

Myeloma - —— 1.01 (0.79 . 1.28) 0.96 131 129

Ovary ‘ =« Benefit driven by
Pancreas - . 1.00 (0.83 - 1.20) 0.98 217 215 COIOreCtaI cancer rISk
e : e ' reduction

Renal 7 — 0.86 (0.73 - 1.01) 0.06 288 332

Thyroid - « * No signal for increase in
Uteri - - 0.90 (0.77 - 1.06) 0.21 294 124 SpeCiﬁC cancers

0.25 050 100 2.00 4.00

Hazard Ratio
Mavromatos et al. ASCO 2025.
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IN PATIENTS WITH OR WITHOUT DIABETES, GLP1-RA USE WAS
ASSOCIATED WITH 17% LOWER CANCER INCIDENCE

Outcome GLP-1RA, n/N (IR) non-GLP-1RA, n/N (IR) Hazard ratio (95% CI)
Endometrial cancer 86/29379 (2.93) 115/29741 (3.87) —_— 0.75 (0.57, 0.99)
Colorectal cancer 70/43317 (1.62) 76/43315 (1.75) 0.88 (0.64, 1.22)
Thyroid cancer 54/43317 (1.25) 67/43315 (1.55) 0.77 (0.54, 1.11)
Prostate cancer 151/13938 (10.91) 145/13561 (10.69) —_— 0.91 (0.73, 1.15)
Breast cancer 200/29379 (6.81) 234/29741 (7.87) —_— 0.86 (0.71, 1.03)

Lung cancer

Pancreatic cancer

Kidney cancer
Ovaries cancer

Liver cancer

Multiple myeloma

Bladder cancer

Meningioma

Upper gastrointestinal cancer

70/43317 (1.62)
37/43317 (0.85)
83/43317 (1.92)
17/29379 (0.58)
44/43317 (1.02)
24/43317 (0.55)
41/43317 (0.95)
55/43317 (1.27)
12/43317 (0.28)

88/43315 (2.03)
42/43315 (0.97)
58/43315 (1.34)
32/29741 (1.08)
46/43315 (1.06)
29/43315 (0.67)
40/43315 (0.92)
76/43315 (1.75)
19/43315 (0.44)

0.76 (0.55, 1.04)
0.84 (0.54, 1.30)
1.38 (0.99, 1.93)
0.53 (0.29, 0.96)
0.91 (0.60, 1.38)
0.79 (0.46, 1.35)
0.97 (0.63, 1.50)
0.69 (0.48, 0.97)
0.60 (0.29, 1.24)

Overall cancer 891/43317 (20.5) 1022/43315 (23.6) — 0.83 (0.76, 0.91)

L T 1

0.5

1
Hazard Ratio {(95% CI)

Dai et al. ASCO 2025.
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INCRETIN MIMETICS ATTENUATE TUMOR GROWTH: PRECLINICAL EVIDENCE

Tirzepatide attenuates mammary tumor progression in diet-induced
obese mice

Elaine M. Glenny, ) Alyssa N. Ho, © Violet A. Kiesel, & Fangxin Chen, © Claire E Gates,

Evan M. Paules, Ruthan Xu, © C. Alex Holt, Michael F. Coleman, & Stephen D. Hursting E ‘ [reee r—— o ¥ TR
doi: hetps://doi.org/10.1101/2024.01.20.576484 g‘ [P———T 7l 14 i T T
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Glenny et al. bioRXiv 2024.
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INCRETIN MIMETICS IN POST-DIAGNOSIS SETTING

Shen et al:

Retrospective observational study at MSK

N = 75 women with stage 0-4 breast cancer
Median GLP-1a duration: 20 months (6 — 111)
Mean weight change: -6.2 kg (95% CIl -6.2 —-2.1)
Mean relative weight change: -5% (SD 6%)

Variable N Odds ratio p
BMI at GLP Start 46 — 0.95 (0.85, 1.05) 0.30
Race White 22 [ ] Reference

Black Or African American 14 - 0.69 (0.13, 3.58) 0.66

Asian, Other/No Response 10 *I—J‘ 0.10 (0.01, 0.90) 0.06
Ethnicity Not Hispanic 40 i Reference

Hispanic Or Latino 6 -—_—- 2.17 (0.24, 28.00) 0.50
Stage 0-1 13 - Reference

2 19 - 0.92 (0.17, 5.24) 0.92

3 10 -—iI—' 2.45(0.35, 21.11) 0.38

4 4 *%—I—< 10.20 (0.65, 360.22)  0.13
Receptors HR-Positive 33 n Reference

HER2-Positive 9 —— 0.62 (0.09, 3.77) 0.61

Triple-Negative 4 —I:—' 0.67 (0.02, 11.10) 0.78
Concurrent Endocrine Therapy No 16 * Reference

Yes 30 -~ 1.65 (0.31, 9.76) 0.56
Menopause Post 41 i Reference

Pre 5 + 0.54 (0.04, 6.04) 0.62

o1 1 10

Shen et al. ONCOLOGY 2025.
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Sukumar et al:

Sursvnl Fphabd oy
n =~ = o
¥ " 3 »

Retrospective observational study at MDACC

N = 1,022 patients with stage 0-3 breast cancer
Median follow-up 4.7 years (0 — 30.9)

38.1% (n=389) received semaglutide or
tirzepatide; Median weight loss:

* 3 months: -2.1% (-13.2%-14.9%)

* 6 months: -2.9% (-20.2%-19.0%)

* 12 months: -3.1% (-27.8%-11.5%)
Tamoxifen or Al use associated with weight gain
(+2.3kg; p=0.037)

DFS: Median 27.53 years (0-30.7) GLP-1RAvs
not reached (0-36.08) control

OS: Median not reached (0-30.7) GLP-1RAvs
24 1 years (0-36.8) control, p<0.0001

Frodwsl-Liml Burvivel Extieestes: Frorgier-Lort burvival Carimoss
T I DRI M W Nl o Budgpes ol ek

-

Sarviem Prtsolny
o a
¥

Sukumar et al. SABCS 2024
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SAFETY AND EFFECTIVENESS OF GLUCAGON-LIKE PEPTIDE-1 RECEPTOR AGONISTS IN BREAST
CANCER SURVIVORSHIP: A TARGET TRIAL EMULATION STUDY

Lucas A. Mavromatis, ScB, Neil M. lyengar, MD, Elizabeth Comen, MD, Jung-Im Shin, MD, PhD, Morgan E. Grams, MD, PhD

B. Recurrence—=Free Survival

Group = Control == GLP-1RA

100%
____=_—__-—_‘*_—_
Breast Cancer Surgery Patients
N = 879,774 person-trials fr
Fationts with curalive broast cancer surgaony, verilied breast ancer dagnosis . TE%,
s mligibie Tor sequential Inal snrcliment (=51 monFa post-aumecg) Esochaded o7.5%
N =517 628 perscn-trials =
o B <27 or < sittagt qualiing comarbidiy = .
* » ICD-ooded mesastabic diesase %
« Prioe GUP-1RA Use g
h v Bgeithme e Siosabidy 20 341) IE. 50 92.5%
]
v kg bl GLP- 1R keiruiaten —_
Eligikla Patiamts E
N = 362,146 person-trials E T
=]
w o &

l 25%
F‘I‘|I'l"lﬂﬁ' Dutcomes
(Recurrence, All-Cause Mortality, MACE)

Waighfed HR = 0.73 (95% Ci: OL55=0.98), p = 0.033
Exciusiesd

H = 131 818 person-trials

« Bg 1514 monk BRI measuranen]

l:lb"l

Secondary Outcomes GLP-1RA Control )
(Weight Loas) H= 1,147 W= 228,181 o 1 2 3 4

Years since start of follow=up

Weighted N at risk
GLP-1RA 1617 1132 704 457 273 178

Control 1617 1100 718 465 288 164
Do not post. Under review.
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A NOTE OF CAUTION: GLP1-RA USE DURING NEOADJUVANT KEYNOTES22

—~ 1004
__ 100 = £
5 3
e
2 g g 0
g : 2
g s RAs % 6o
60
§ % Propensity score match —_
[ - :
£ 404 i 40+ i
E § 28.6% Complete case analysis - ——
2 20 §. 204 |
g 2 Primary adjusted model ———i i
o = i
a 8 i
0 ' 0- L] T T 1
Non-Diabetic  Non GLP-1 therapies GLP-1 therapies Non GLP-1 theraples GLP-1 therapies 0.01 0.1 1 10
Score 1 l Score 2 I
100 Cell Types, All Cells Cell Types, GLP1R+
s (F 3 Tumor 1.00{ 120 - - B Monceyte
5 x 0O TME B monocyte B acrcprmce
> - 4 ' hag
= o e 0 70% 72% :;ﬁ:&:‘:ﬁs I Conventionat dendriic.cet
2 § W plasmacytold celis A it _ _ Plasmacyloid dendritic cel
¥ i 60 [Ccoa e o [ B.coll
i & [ COB £ § M Piasma
1 7 ] =;ml:1"achull g E B Plasmabiast
Aoy S o3 : @ 404 [ epithediad & - 050 T.cel.CD4
s % MR SR AR i| 8 o Dl endothelial g E T.call CO8
R B Pt T ) § 18% Epericyte E 2 B Tocellreguiatory
hpatl g ] Y Y 2 ey e & 209 ) ) fibroblast 3 3 B ool
BT - . g 10% W cancer
N N s Ty T } J it
= 7 g B s 3 : - oL I 1% '[——I S | Endothalial
< e T T e W . Score 0 Score 1 Score 2 Pericyte
CHE Fibroblast
> 000 0 . Malgnancy
L P de Ao B = Non exposed Exposed Non exposed Exposed

Santos B, Margéo et al. Preprint. Research Square. 2026.
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CLINICAL TRIAL - ADJUVANT

TRIMEBC : DIAGNOS
Tri al S C h ema 1. HR+, HER2-, Node+ early breast cancer

2. BMI > 27 kg/m?since breast cancer

~diagnosis -
NEGATIVE CTDNA RESULT . SCREENING | | POSITIVE CTDNA RESULT |
Retest for ctDNA every 3 months <—— Tumor informed — Radiologic imaging to confirm the
for up to 3 years ' ctDNA evaluation ’ . absence of metastatic disease |
| TREATMENT
‘1. Tirzepatide escalating dose
V . y ‘ - - -
POSITIVE CTDNA RESULT weeyinjection

' 2. ctDNA evaluation every 4
" months in year 1 and every 6
‘months in year 2
‘3. Metabolic and immune
‘monitoring every 6 months

Radiologic imaging to confirm the
absence of metastatic disease

O’Shaughnessy et al.
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EXERCISE AND BREAST CANCER MORTALITY

HR from disease-specific mortality, 95% Cl

Bradshaw et al. (n=1,033) ——

Holick et al. (n=4,482) H
Borch et al. (n=1,327) i
Holmes et al. (n=2,798) B

Irwin et al. (h=2,910)

Irwin et al. (h=933) i

Williams et al. (n=986) ——

de Glas et al. (n=435) u

Sternfield et al. (n=1,970) B

Borugian et al. (n=603) B

Pooled estimate (n=17,666) ‘
0.0 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.0

Friedenreich et al. Ciin Cancer Res. 2016 B =riskreduction with 95% conﬁdenceinterval;’ = average risk reduction
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Clinical Insights

Integrating Diet and Physical Activity When Prescribing GLP-1s—
Lifestyle Factors Remain Crucial

Farhad Mehrtash, MPH; Jody Dushay, MD, MMSc; JoAnn E. Manson, MD, DrPH JAMA Internal Medicine September 2025 Volume 185, Number 9
Hydration Protein Healthy fats e 7-12% weig ht rebound after GLP-1RA
« Choose: Water and low-sugar » Choose: Fish, lean » Choose: Olive oil and discontinuation
elactrolyte drinks poultry, unsweetened plant-based oils,
= Limit: Alcohol, caffeine, yogurt, legumes nuts/seeds, avocado,
and sugary/artificially + Limit: Processed/fatty meats fatty fish
T eT = cTarget:60-750/d \ - Limit: Butter, palm/ » Consider dose taper over at least 20 weeks
« Target: >2-3 L/d Ve (1.0-1.5 g/ka); coconut oil; <10%
. . Fruits and vegetables / f‘;ﬁen 1200-1500 . *1.5 a/kg for older saturated fat
D « Choose: Fiber-rich | *Men, 1500-1800 | or postbariatric » Target: 27-58 g fats/d
T whole fruits, N\ it added s o <10% (£ SIEEEY BRESAS (20%-35% keal) * Increase dose or reinitiate if >5% weight regain
(B?il BBD = nonstarchy vegetables, patt I Protein meal
and ) P iz / . IHEd]te:::nean 3 replacements
* Fat-soluble vitamins « Limit: Added sugars + DASH ). Consider (15-25
(A, D, E, and K) in juices, canned ‘ ~_ Plant-based i = Lonsl E'r( f_ g
+ Minerals (calcium, goods, or sauces B ; pler serving) u_r very
um. i Whole grains reduced appetite
fagnesium, roa, + Target: Women, 21-25 g/d _ or sarcopenia risk
and zinc) of fiber; men, 30-38 g/d of fiber * Choose: Whole-grain
Consider supplementation bread/pasta,
with vitamin D, calcium, fortified cereals
or multivitamin « Limit: Refined grains (white Assess
. R rice/bread, pasta, pastries) * Gl symptoms
Physmal_a:tnﬂty » Target: 130-250 g/d * Protein and hydration
* Aerabic (45%-65% keal) » Waist circumference
= Strengthening

» Muscle strength
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CASES - REVISTED

56yo postmenopausal woman with cT3N1MO TNBC of R breast
Planned to start neoadjuvant KEYNOTES22 regimen
= Co-morbidities: BMI 34, diabetes on metformin 1000 bid (Hb A1c 6.2%)

She was planning to start tirzepatide prior to TNBC diagnosis and asks if she
could start with her breast cancer treatment.

42yo premenopausal woman with pT1cNOMO HR+/HER2-neg IDC of L breast
= s/p lumpectomy + XRT, OncotypeDX RS 18
= planned to start adjuvant OS + Al
Co-morbidities: BMI 29 on semaglutide (prior BMI 33)
She asks if she could continue semaglutide with adjuvant endocrine therapy.
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UPCOMING ESMO GUIDELINES STATEMENT

DRAFT STATEMENT:

= GLP-1 RAs may be considered for weight-loss in patients who have completed
cancer therapy and may be considered with caution for patients on stable
endocrine-based cancer therapies based on limited observational safety data.

= GLP-1 RAs cannot be recommended currently for patients receiving or initiating
chemotherapies and/or immunotherapies due to lack of safety and outcomes
data.
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Normal Weight Hyperadiposity and Postmenopausal Breast Cancer Risk

Whole body percent fat HR from incident, invasive breast cancer, 95% Cl
Ql []
Q2 0
Q3 [

Q4 ]

Trunk fat mass

Ql ]

Q2 N

Q3 ]

Q4 O

0.0 0.25 050 0.75 1.00 1.25 1.50 1.75 2.0 2.25 2.50

B =riskelevationwith 95% confidence interval
lyengar et al., JAMA Oncol 2018



PHASE 2 RCT IN NORMAL WEIGHT OBESITY AND BREAST CANCER

‘\l'

SURVIVOR -

“us% American
Institute for
Cancer

SHINE

Research

Survivl::rSHINE Primary endpoint
(n = 22) + Body fat

Patients
« Stage 1-3 HR+/HER2- breast cancer Secondary endpoints
* On adjuvant aromatase inhibitor 12 months * Body composition

» Blood biomarkers

+ BMI 18.5 - 24.9 kg/m?

+ Total body fat 2 35% DEP x3 months + * Adherence

SurvivorSHINE * PROs /QOL

(n = 22)
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WINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY




CURE :«CANCER
SURVIVORSHIP

A New Era of Biomarkers, Interventions, and Care Models

We invite you to join us for this inaugural 1-day educational conference, jointly sponsored by
Winship Cancer Institute of Emory University and Physicians’ Education Resource® (PER®)!

As treatment efficacy continues to improve across tumor types, understanding the long-term
physical, psychological, and social impact of cancer care has never been more critical. Designed
for oncologists and health care professionals, this program offers rich discussions and practical
insights on integrating survivorship into every stage of clinical decision-making—from screening
and diagnosis through treatment and long-term follow-up. Key topics will include balancing
long-term efficacy with patient-reported outcomes, managing chronic toxicities such as fatigue
and nausea, optimizing treatment adherence, and leveraging lifestyle interventions and
technology-enabled tools to support your patients beyond the clinic.

Don’t miss this opportunity to deepen your expertise and transform the way you
approach survivorship care!

IN-PERSON CONFERENCE PROGRAM CHAIR

Febl‘uary 6, 2027 Neil M. lyengar, MD
Loews Atlanta Hotel « Atlanta, GA .

GET FREE REGISTRATION
WHEN YOU USE CODE

% EMORY
WINSHIP

CANCER
gotoper.com/emoryfof INSTITUTE

THANK YOU

% nmiyeng@emory.edu

@Neil_lyengar

EMORY
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Comprehensive

INSTITUTE Cancer Center
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Where Science Becomes Hope®



