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Things | Wish Someone Had Told
Me: Survivorship Begins at Diagnosis
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In 2002, Diane Heditsian was 48 years old, raising 2 children, running a life science communications firm with her

husband of 23 years, and planning a walking tour of Tuscany, when she was first diagnosed with breast cancer. Ms
Heditsian, now a researcher and a patient advocate at the University of California, San Francisco, shared her story at a
recent Cancer Survivorship Symposium

After undergoing a mastectomy (removal of a breast) and receiving 4 cycles of chemotherapy, she decided to travel to
Italy anyway—a life-affirming trip during which she walked 20 miles daily and scoured the city for an English-speaking
hairdresser willing to shave her head

| Wish Someone Had Told Me...

Chemotherapy, hormone therapy, and chemical-induced menopause cause weight gain, and weight gain after breast

cancer diagnosis is associated with an increased risk for cancer recurrence
“I never realized that there are steroids in chemotherapy that have this effect.”

M

Aromatase inhibitors (hormone therapies for breast cancer) can cause joint pain, mood issues, high blood pressure,
and significant hair loss, which they did for me

“I've had morning muscular-skeletal issues, trouble walking down the stairs, and getting out of bed; that's been
resolved, although some tension issues have remained”

w

Up to 20% of patients with early-stage, node-negative breast cancer will have a recurrence, and this can happen even 20
years after diagnosis

4. Exercise as if your life depended on it, because it just might

“I'm still working on the weight loss. | know it's going to be a life-long struggle”
5. You're not losing your mind: forgetfulness and inability to focus are normal during treatment and will likely diminish

Chemotherapy, hormone therapy, and chemical-induced

E impairment, which made it challenging to run & business. | had trouble getting organized and forgot a
What we call ‘chemo brain’ is very normal, and it will probably subside”

menOpause Cause Weight gain, and We|ght gain after breast need some emotional/psychological/spiritual help to make sense of all this

0 have to deal with the cancer issue at some point, and you're going to need help doing it”

cancer diagnosis is associated with an increased risk for cancer e same person after breast eanoer and maybe thats  gocd thing

recurrence....

Exercise as if your life depended on it.

ee my oncologist and get mammograms?

br spelled out for me. Do | need a mammogram on the mastectomy side? Should | have diagnostic ar
nmograms?”

breast cancer and there's “very bad” breast cancer

does not trump biclogy

jagnosis and treatment, Ms. Heditsian has joined the YMCA for strength training, wears a Fithit every
day, and recently hired a lifestyle coach through an app called VitaCoach

https://conquer-magazine.com/issues/2016/vol-2-no-3-june-2016/134-
things-i-wish-someone-had-told-me-survivorship-begins-at-diagnosis
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Obesity as a risk factor for
breast cancer diagnosis



HR (95% Cl)

Obesity as a risk factor for breast cancer
diagnosis

e Risk factor in postmenopausal women, KNHIS (2.7 million, 2009,
mean FU 8.4 yrs)V

* Obesity is associated with a more advanced breast cancer
stage.?

Stage 0/1 Stage 11/l
BMI Number | % | Number | % OR (95% Cl)
_ . ! Age <50
e e pa <273 | 1378 | 687 | 627 | 313
¢ >273 | 82 | 474| o 526 | 2439 (1.783-3.335)
FEERIFEEERIFEEER] S B
Vad e (VA VAR <213 | 1290 | 675 | 622 | 325
o | ool || e 273 | 254 | 605| 166 | 395 | 1356 (1.090-1685)

1) Park | et al. Lancet Regional Health 2021:11;100146.
2) Lee Y et al. Clinical Breast Cancer 2021:21(6);e631



 Breast cancer diagnosed at a
single center (N=418, 2014-2018)

« Have higher BMI
* More likely to have advanced dis

JS Lee. J Breast Dis 2020;8(2):108-114

Korean Obesity Index
Standard Reference

Characteristic <75 percentile | = 75 percentile| p-value
Tumor size (cm)* 191+13 2.15+1.87 0.026
Positive lymph node (No.)* 1.02+4.2 1.75+5.0 0.011
- No. (%) No. (%)
Characteristic (h=198) (h=220) p-value
Menopause Pre- 1 32 (66.7) 99 (45.0) | <0.001
Post- 66 (33.3) 121(55.0)
Stage 0 42(21.2) 41(18.6) 0.030
I 88 (44.4) 83(37.7)
Il 54(27.3) 68 (30.9)
Il 13 (6.6) 23(10.5)
\Y 1(0.5) 5(2.3)
HER2 Negative  151(76.3) 171(77.7) 0.720
Positive 47 (23.7) 49 (22.3)
ER Negative 66 (33.3) 70(31.8) 0.840
Positive 131(66.2) 148 (67.3)
PR Negative 87(43.9) 99 (45.0) 0.560
Positive 10? (54.0) 113(51.4)
Ki-67 = 14% 92 (46.5) 97 (44.1) 0.650
< 14% 98 (49.5) 110 (50.0)




Menopause and receptor status
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A. ER-Positive

A. ER-Positive
Case-control
Enger 2000°
Cotterchio 2003"
Li 2006
Rosenberg 2006°
John 2015
Nagrani 2016
Nagrani 20168
Prospective cohort
Suzuki 2006
Ahn 2007¢
Ahn 2007°
Setiawan 2009
Phipps 2011
Canchola 2012
Gaudet 2014
White 2015¢
White 2015¢
Neuhouser 2015°
Neuhouser 2015
Meta-analysis
Munsell 2014

1 2 3 4

Risk Ratio

5

ER/PR
status
ER'PR*
ER'PR*
ER'PR*
ER'PR*
ER'PR*
ER*PR*
ER'PR*

ER'PR*
ER'PR*
ER'PR*
ER*

ER'PR*
ER*

ER'PR*
ER'PR*
ER'PR’

ER'PR*

RR (95% Cl)
2.45 (1.73-3.47)
1.61 (1.32-1.98)
1.30 (1.00-1.70)
2.20 (1.70-2.80)
0.96 (0.67-1.37)
0.87 (0.47-1.61)
2.40 (1.11-5.16)

1.67 (1.34-2.07)
2.22 (1.45-3.40)
2.69 (1.62-4.46)
1.53 (1.29-1.81)
1.35 (1.20-1.51)
1.20 (1.03-1.40)
1.64 (1.35-1.99)
1.33 (1.15-1.55)
132 (1.11-157)
1.52 (1.33-1.74)
1.86 (1.60-2.17)

1.39 (1.14-1.70)

No. of cases
450/1,091
1,373/2,400
615/1,007
1,165/2,410
586/1,775
148/663
96/663

716/51,823

201/99,039

1,182/84,427
2,610/155,723
2,321/52,642
791/28,965

6,821/50,884¥

489/67,142

6,733/59,185

ER/PR
Case-control status RR (95% Cl) No. of cases
Enger 2000° ER'PR' 1.11(0.70-1.77) 209/714
Enger 2000” ER'PR  0.92 (0.34-2.47) 51/714
Cotterchio 2003” ER'PR* 0.71(0.50-1.00) 489/1,221
Mazoosz ER'PR* 0.8 (0.59-1.30) go4/000
Ma2006° —m—H ER'PR'  0.69 (0.43-1.11)
Kawai 2014 = = ER® 1.00 (0.70-1.40) 669/940
John 2015 - ER'PR' 0.67 (0.51-0.87) 575/1,418
Nagrani 2016 +#— ER'PR*  0.43 (0.25-0.73) 569/1,515
Prospective cohort p
White 2015° ~m— ER'PR*  0.35 (0.17-0.74)
White 2015¢ x ER'PR® 0.97 (0.94-1.00) 204/50.889"
Meta-analysis
Yang 2011 L ER’ 0.81(0.69-0.95) 6,106/60,273"
Munsell 2014 - ER'PR' 0.78 (0.67-0.92) 2,486/12,273
T T
0 1 2 3
Risk ratio
B. ER-Negative . _—
status RR (95% C1) No. of cases
Case-control
Enger 20007 Com ERPR 107 (0.56-1.68) 145/714
Cotterchio 2003" H—-— ERPR 1.35(0.56-2.05) 265/1,221
Ma 2006° [ S — ERPR  1.43(0.91-2.23) 385/440
Ma 2006° - ERPR"  1.18 (0.70-2.01)
Kawai 2014 —t— ERHER2'1.10 (0.50-2.30) 60/940
John 2015 —— ERPR  0.98 (0.69-1.40) 247/1,418
Nagrani 2016  ~m— ERPR  0.55(0.34-0.89) 725/1,515
0 1 2 3
Risk Ratio
C. Triple-Negative
Case-control RR (95% Cl) No. of cases
Dolle2009  Hm— 1.30 (0.80-2.20) 710/1,569
Kawai2014 1.20 (0.70-2.00) 182/940
Nagrani 2016 0.66 (0.35-1.16) 470/1,515
Bandera 2015' - 1.54 (1.00-2.36)
Bandera2015°  Hm— 1.25 (0.80-1.94) 227/4.087
Case-case
Kwan 2009 N 1.97 (1.03-3.70) 91/613
Chen 2013 ———a————  3.70(1.20-12.10) 297/1,227
Chen 2016 - 1.82(1.32-2.51) 574/1,217
Meta-analysis
Yang 2011 - 1.80 (1.42-2.29) 620/60,273"
Pierobon 2013 - 1.43 (1.23-1.65) 1,358
e y——r—r—

012345¢6 738

Risk Ratio

A. ER-Negative
Case-control
Enger 2000°
Cotterchio 2003"
Li 2006
Rosenberg 2006°
Bandera 2015°
Bandera 2015¢
John 2015
Nagrani 2016'
Nagrani 2016%
Prospective cohort
Suzuki 2006
Ahn 2007¢
Ahn 2007°
Setiawan 2009
Canchola 2012
Gaudet 2014
White 2015°
White 2015¢
Neuhouser 2015°
Neuhouser 2015%
Meta-analysis
Munsell 2014

B. Triple-Negative
Case-control
Bandera 2015°
Bandera 2015°
Nagrani 2016'
Nagrani 20168
Park 2016
Prospective cohort
Phipps 2011
Meta-analysis
Pierobon 2013

”:'H I 1

; TTHHETH

2
Risk Ratio

[

11145

i

0 1 2

Risk Ratio

RR (95% C1)

1.20 (0.70-2.05)
1.48 (1.09-1.99)
0.90 (0.50-1.60)
1.60 (1.00-2.50)
0.78 (0.57-1.06)
0.75 (0.54-1.04)
0.66 (0.41-1.05)
0.38 (0.22-0.66)
1.09 (0.51-2.32)

0.52 (0.26-1.04)
0.50 (0.20-1.75)
0.33 (0.09-1.19)
0.69 (0.49-0.98)
0.77 (0.53-1.12)
0.71(0.41-1.22)
1.03 (0.63-1.68)
1.13 (0.65-1.94)
1.15 (0.84-1.57)
1.15 (0.79-1.67)

0.98 (0.78-1.22)

RR (95% Cl)

0.72 (0.47-1.08)
0.60 (0.39-0.93)
0.31(0.15-0.61)
0.77 (0.29-2.08)
0.96 (0.40-2.32)

1.37 (0.98-1.93)

0.99 (0.79-1.24)

No. of cases

127/1,091
454/2,400
95/1,007

332/2,410

458/7,973
286/1,775
240/663
125/663
143/51,823
53/99,039

321/84,427
312/52,642
128/28,965

157/50,884%

415/67,142

2,302/59,185

No. of cases

264/7,973
146/663
76/663
434/3,163
307/155,723

1,883

Picon-Ruiz M et al. CA CANCER J CLIN 2017;67:378-397



Potential mechanisms

Leptin: aromatase activity 1

Insulin signaling pathway

Chronic inflammation

Activating estrogen bioactivity by
weakening sex hormone-binding globulin

Difficulty of detecting a palpable mass (in low SES women)

High estrogen d/t elevated aromatase transcript levels by adipose tissue

Adipocites — \
wodbrmermisia | OBESITY
C:cv-?-!u ' . N\
structures | Insulin !05!8!2"\02/
B (Lepti [ Hyperinsulinemia |
3 L J
: |
3 A I?\Suliﬁ)
1 antin)
AN oLeptin) \
)
C6F-1)
AN, 54
(TNF, IL-1, IL- Expressed in fibroblas
N /_\
A " D
‘\Apfjrogcnrg/ gL (_PIBK/AKT )
(Efuaqiol/

FFA: Free Fatty Acids

IGF-1: Insulin Growth Factor-1

SHBG: Sex hormone-binding globulin
—p Activation

=—{ Inhibition

Lee Y et al. Clinical Breast Cancer 2021;21(6):e631
Garcia-Estevez L et al. Front Oncol 2021;11:705911



Breast cancer dx & tx
as a risk factor for obesity
and metabolic derangement



Breast cancer survivors gain weight

e Breast cancer survivors with normal

BMI @ AMC (N=1546). FU 5 vrs

2.0 2
i (a) Total n=1546] ] (b) Age—39 years (n=312) ] (c) Age 40—59 years (n=1111} i (d) Age60—years (n=123)
=)
< 0 - 1.04 —
L&)
o ]
8 - . s 10977 - |
- (0.69 - 1.49) |
E 0.0 v S S— 0.60 ™ (0.52-1.32) 0.0 I .- j-:l_ -T— —
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= |
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- (a) At 24 months FU _, (b) At 36 months FU
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YH Min et al. Support Care Cancer 2017;25:2549.



Chemotherapy may cause wt gain

« Meta-analysis (N=2620)
2.7 kg(95% Cl| 2.0-7.5) 37}

 cyclophosphamide, methotrexate
and 5-fluorouracil (CMF) regimes
showed a greater weight gain.

Berg et al. BMC Cancer 2017;17:259.

%

Study Waight
ID ES (95% CI) [(RY]

T
Foltz, 1985 2.00 (-2.80, 8.58)  0.08
Haasman, 1985 - 2.72 (2.07,3.37) 420
Haasman, 1985 - 2.65 (3.02, 4.28) 4 56
Heasman, 1985 | —— B.20 (5.42, 6.08) 242
Huntington, 1985 ! —_— 7.67 (5.93, 9.41) 0.50
Huntington, 1885 — 2,63 (1.22, 4.04) 0.50
Huntington, 1985 - 4.76 (4.52, 5.00) 32.44
Goodwin, 1988 -~ 2.51 (2.04, 2.08) 8.11
Goodwin, 1988 | —— 5.55 (4.33, 8.77) 122
Demark-Wahnefried, 1997 : 0.00 (682, 6.82) 0.04
Aslani, 1999 —_— 2.35 (1.13, 3.57) 122
Goodwin, 1999 —— 2.50 (1.79, 3.21) 3.60
Kufynec, 1999 T 0.00 (-5.59, 5.50)  0.08
Damark-Wahnefried, 2001 b 2.20 (1.47,2.83) 34
Mcinnes, 2001 - 2.40 (2.75, 4.05) 420
Dal Rig, 2002 —_ 2.80 {1.70, 3.00) 1490
Lankester, 2002 — 3.68 (2.90, 4.48) 2,52
Freadman, 2004 —_— : 083 (-242,076) 071
Harvia, 2004 —— 2.30 (1.30, 5.30) 0.45
Ingram, 2004 b : 1.00 {0.33, 1.67) 4.04
Ingram, 2004 | 1.50 (-0.01, 3.01) 079
Inigram, 2004 ——— 5.00 (1.47,8.53) 0.14
Kunmar, 2004 —— : 0.40 (-1.81, 261) 037
Campbell, 2007 1 1.08 (-7.94, 11.90) 0.02
Cournaya, 2007 ——o—:— 1.20 (-2.15, 485)  0.16
Makari-Judson, 2007 —r 2.60 (1.48, 3.72) 1.44
Haideman, 2000 ——— 220 (-1.86,6.26) 0.1
Haidoman, 2000 ——-JI— 2.80 (-0.71,5081) 016
Biglia, 2010 —| 2.07 {1.19, 2.05) 2.31
Tredan, 2010 - | 1.20 (0.59, 1.81) 4.86
Tradan, 2010 = | 0.20 (-0.45,0.85) 420
Basaran, 2011 il 1.70 (-0.14, 3.54) 0.53
Jeon, 2014 : 3.64 (-3.61, 10.80) 0.03
Winkals, 2014 - 1.20 (0.71, 1.69) 74T
I-V Owerall {l-squared = 84.2%, p = 0.000) 2.17 (3.04, 3.30) 100.00
D+L Cwerall 2.685 (1.99, 3.32)

1

1

T
-i0 0



Endocrine therapy may not cause
welight gain

* Early breast cancer cohort (N=625), FU 2 yrs

Pre-menopausal patients Post-menopausal
2 -

- HE H 00| M&SS7= EO| d-ett.
* Any ET RR:O.78(95% Cl, 0.62-0.97)
Nyrop KA et al. Breast Cancer Res Treat 2020:179:709-720



Endocrine therapy may cause
CVD/T2DM

SERMs vs. rs Als vs. TS Both vs. SERMSs vs. non-users fr—— Als vs. non-users B Both vs. non-users —
Composite of CVD Hazard Ratio HR 95%-ClI Hazard Ratio HR 95%-Cl | Hazard Ratio HR  95%-Cl T2DM Hazard Ratio HR 95%-Cl Hazard Ratio HR 95%-Cl | Hazard Ratio HR 95%-CI
Overall - 1.13*[1.05,1.21) P 1.14* [1.05,1.23] . 1.24*[1.10; 1.39] Overall - 1.22*[1.14; 1.30] -] 122*[1.14;1.31] - 1.24* [1.12;1.38]
| Age<60 years - 1.19 [1.08;1.30] 1477 [1.05,1.31) - 1.371[1.19;1 Sd Age<60 years —M— 130 [1.20;1.41] n 117 [1.07;129] | - 1.23 [1.08;1.39]
=0U years - TUG US4, 1.24] T.Uq UL T.77] 103 U84, 1.20] =bU years 13T [1.79, 1.0U] - LT U 1.20] 118 U808, 1.49]
Invasive - 112 [1.04;1.21] 1147 [1.05;1.23] | - 1.25 [1.11;1.40) Invasive - 122 [1.14;1.31] : 1.227[1.14,132) | - 1.25 [1.12;1.38)
In'situ —t—— 1.09 [0.84;1.41] ———— 293" [1.51,568) | t—————— 1.08 [0.52;2.26] In situ ——=——— 114 [0.91;143] ———— 303" [1.62,566] | 1.03 [052;2.05]
Surgery, no e 1.03 _[0.88; 1.20] 110 [0.92;1.31] | —a— 126 [0.99;1.59] Surgery, no —a—— 121 [1.05,1.39] | - 131 [1.11;158) | —— 1.07 [0.85;1.36]
Surgery - 1.19[1.09; 1.29] 116 [1.06;1.27) | . 125 [1.09;1.43] Surgery —— 125 [1.16;1.35] = 121 [112,131) - 1.30" [1.16; 1.46)
Chemotherapy, no . 1.07 [0.96;1.21] 1.05 [0.92;1.21): —— 1.28 [1.06;1.55) Chemotherapy, no —— 114" [1.02,1.27) - 1.12 [0.98; 1.28] +—a— 1.18 [0.98;1.42]
Chemotherapy —— 1.17 [1.06;1.29] 1.19" [1.08;1.32) —— 1.23 [1.06; 1.43] Chemotherapy —— 127" [1.17;1.38) = 1.26' [1.15,1.37) | —— 1.28 [1.13;1.45]
Radiothearpy, no - 118 [1.06;1.31] 111 [0.98;1.25] —i— 125 [1.05;1.49] Radiothearpy, no —— 118 [1.07;1.31] - 123 [1.09,137] | - 1.14 [0.97;1.35]
Radiotherapy - = 1.11 [0.99;1.23] 17 [1.05,1.30) | —a— 124 [1.06;1.46) Radiotherapy —l— 127 [1.16,1.40] ] 121 [1.10;1.33) —— 132 [1.15,151]
Trastuzumab, no - 1.12 [1.04;1.22] 112 1 03-122]j - 1.23 [1.09;1.39) Trastuzumab, no - 123 [1.151.32] = 123 [1.14;133]2 - 1.25 [1.13;1.40]
Trastuzumab —_—— 098 [0.77,1.25] —-— 131 [1.03;1.66] —T—— 1.33 [0.82,2.15] Trastuzumab — e 1.03 [0.80;1.34] T 112 [0.88;1.43) —T——  1.12 [0.70;1.78)
26 months users - 112 [1.04;1.21] 112 [1.04;122] . 1.23 [1.09;1.38] =6 months users - 1.22 [1.14;1.30] -] 122 [1.14,1.31] | - 1.24 [1.12;1.38]
212 months users -i- 1.10 [1.02;1.18) 111 [1.02;1.20) - 121 [1.08;1.36) 212 months users _ 121 [1.14;1.30] = 121 [1.12;1.30) | - 124 [1.11,1.37]
Follow-up duration=5 years —®— 144 [1.26;163] 121 [1.04;1.40] —— 136 [1.15,161] Follow-up durationz5 years —&— 122 [1.09;1.36] - 130 [1.15,147) ; —— 120 [1.03;1.39]
At least two prescriptions - 1.14 [1.06;1.22) 1.04 [0.96;1.13] - 1.18 [1.04;1.35) At least two prescriptions - 1.21 [1.13;1.29] 1.14 [1.06;1.22] | - 1.31 [1.17;1.46)
Screening subjects —-— 106 [0.94;1.19] 112 [0.99;126) - 1.12 [0.93;1.35] Screening subjects —&— 121 [1.09;1.34] - 121 [1.08,138) | - 1.25 [1.07;1.47]
Screening subjects, M2 —T— 1.05 [0.94;1.19] 112 [0.99;1.27] - 112 [0.93;1.35] Screening subjects, M2 —m— 122 [110,1.35) - 121 [1.08;1.34) — 126 [107;1.48]
Pre-menopausal, M2 ——-— 111 [0.94;1.31] —— 1.31' [1.05;163) : - 126 (0.97;164] Pre-menopausal, M2 —a—— 124 [1.08;1.43] 1o 112 [0.92;136) | —-— 1.14 [0.90;1.43]
Post-menopausal, M2 — . — 1.05 [0.88;1.26] 1.01 [0.87;1.18] : — 1.00 [0.76; 1.30] Post-menopausal, M2 ——=—— 1.26 [1.08;1.48] - 1.24 [1.09;1.42) : — 1.39 [1.11;1.73)
[ 1 T 1 I I | 1 [ I 1 1 o
075 1 15 2 5 05 1 2 5 1 15 02 05 1 2 5 05 1 2

@)

T

EE=1.23 (1.13-1.33)
H BIMET =ULCH EE=1.23 (1.16-1.32)
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Kim JE et al. ] Am Heart Ass 2022:11:e026743
Jordt N et al. Breast Cancer Res Treat 2023:202(1):11-22



Endocrine therapy and risk of metabolic
disease

®1992: First report on ® 2012: Report of

®1981: NSABF tamoxifen SERMs and body tamoxifen and diabetes
trial in ER* breast cancer weight el litus sk ® 2021. 2022 and 2023:
®1984: First aromatase ©1992: Tamoxifen [» 2006: Report of ® 2014, 2016 and 2018: Multiple reports of
inhibitor trial in patients prevention trial previous breast Multiple reports of endocrine therapy
®1963: Tamoxifen ®1984: First report of ®19965: First report of cancer and diabetes endocrine therapy and and diabetes mellitus
invented tamoxifen and lipid effects tamoxifen and NAFLD || mellitus diabetes mellitus risk risk

1960s 1970s 1980s 1990s 2000s 2010s 2020s
@ 1977: Tamoxifen ®1991: Exemestane ® 2002: Fulvestrant ® 2013: Bazedoxifene
(treatment) #1995: Anastrazole

®1996: Toremifene

®1997: Letrozole and
raioxifense ® Motable events

® FDA approvals

®1998: Tamoxifen
(prevention)

» Estrogens and ER activation (protecting against metabolic disease)
are disrupted with breast cancer treatment.

« T2DM due to impaired hypertrophic adipose tissue expansion?

Thomas NS et al. Nature Reviews Endo 2024;20:16-26



Obesity as a prognostic
factor



Recurrence of breast cancer

 Danish Breast Cancer Group cohort
e Postmenopausal women with stage | — Ill, HR+, Al use (1998-2016)
 N=13,230 FU 6.2 yrs (median), recurrence 21.4/1,000 person-yr

aHR 11 118 132 BMVII 27150 Rt @|sio| =7}

Hazard ratio (95% CI) of breast cancer recurrence

15 20 25 30 35 40 45
Body mass index

Harbog S et al. JAMA Netw Open 2023



Survival and recurrence of breast cancer

« Meta analysis
(N=519,544)

al 8, QeretilalE,
Rol gleasl

Pang Y et al. Breast Cancer 2022

(a) All-cause mortality

No. of studies RR (95% CI)
Menopausal status
Pre-menopausal
Under vs normal 4 iz 1.26 (0.97, 1.64)
Qver vs normal 11 —-— 1.20 (1.04, 1.40)
Obese vs normal 10 m 1.26 (1.13, 1.40)
Obese vs non-obese 6 —— 1.22 (0.99, 1.51)
Post-menopausal
Under vs normal 5 ——  1.45(1.21,1.75)
Over vs normal 13 [—]| 1.07 (0.99, 1.15)
Obese vs normal 12 - 1.27 (1.13, 1.44)
Obese vs non-obese 8 - 1.28 (1.10, 1.47)
Subtype
ER+
Under vs normal 4 —— 1.69 (1.34, 2.15)
14
Obese vs normal 16 = 1.22 (1.11, 1.35)
Obese vs non-obese 7 —-— 1.34 (1.14, 1.58)
ER-
Under vs normal 2 1.51 (0.96, 2.36)
Qver vs normal 12 - 1.05(0.97,1.14)
Obese vs normal 14 L 1.15 (1.04, 1.26)
Obese vs non-obese 6 —-— 1.19 (0.96, 1.47)
HR+ & HER2-
Under vs normal 2 —t+—>1.82 (0.71, 468)
Over vs normal 5 —s— 1.57 (1.26, 1.96)
Obese vs normal 4 —-— 1.41(1.19, 1.67)
Obese vs non-obese 3€—T1—>142(046,442)
HER2+
Under vs normal 8 —a— 1.30 (1.08, 1.56)
Over vs normal 11 = 1.03 (0.94, 1.14)
Obese vs normal 11 - 1.25 (1.11, 1.41)
Obese vs non-obese 3 L 1.32 (0.73, 2.40)
ER- & PR- & HER2-
Under vs normal 2 -+ 1.18 (0.88, 1.57)
Over vs normal 10 T 1.13(0.91, 1.38)
Obese vs normal 8 —— 1.05 (0.88, 1.26)
Obese vs non-obese 2€——1—>1.45(0.48, 4.40)
| U S —
0.5 1015 25

RR (95% Cl)

12 (%)

45.8
36
454

W tn
NO A
EowoO

b On
it
~Nwho

74.3

p-het

0.88
0.003
0.03
0.03

0.46
0.41
0.19
0.15

0.07
043
0.1

0.77
0.97
0.16

0.91
0.003

0.05

(b) BCSM
No. of studies RR (95% Cl)

3 —=r 0.90 (0.66, 1.22)
8 - 1.23 (1.07, 1.41)
9 = 1.24 (1.24, 1.45)
0 1.00 (1.00, 1.00)
S 1.00 (0.74, 1.35)
6 H— 1.10 (0.93, 1.30)
8 —— 1.22 (1.02, 1.46)
0

2 —~f——  1.07 (0.68, 1.66)
3 ——— 113 (076 _167)

10 - 1.26 (1.11, 1.43)
1 —— 1,54 (1.26, 1.88)
0 1.00 (1.00, 1.00)
2 — 0.99 (0.64, 1.54)
7 - 1.03 (0.89, 1.20)
0 1.00 (1.00, 1.00)
3 —~—  1.25(0.93, 1.68)
5 —— 1.16 (0.95, 1.42)
5 - 1.30 (1.14, 1.48)
1 —=— 140 (1.11, 1.76)
4 — 1.21(0.80, 1.81)
8 —=r 0.89 (0.70, 1.12)

10 —e—  1.34 (1.05,1.71)
1 —t— 1.00 (0.71, 1.40)
2 f— 1.12 (0.83, 1.52)
4 . 1.00 (0.87, 1.15)
4 —-— 1.17 (0.92, 1.47)
0

e
05 1015 25
RR (95% CI)

12 (%)

p-het



Breast cancer related lymphed

« Meta-analysis (N=8,039 pts)

Incidence of lymphedema 26%

BMI 25-30 vs. BMI <25

BMI 30> vs.

OR (95% Cl)

—— 1.65(1.07,253)
i 0.74(036, 151)
- 0.91(037, 225)
i —— 6.09(215,17.25)
—.—-J—: — 2.61(145, 434)
—*-:—i 1.19(0.77, 1.84)
—-_-H— 178(120,263)
E - 4.05(1.09, 15.06)
—5—44.— 2.56 (147, 4.44)
i = 2.31(041,13.03)
+'-|- 2.11(169,2562)
—=—

2.05(133,317)

€iMma

BMI <25

Weight

11.39
6.68
4.81
388
911
11.25
12.19
264
9.00
162
16.13
11.30

(0]

1.84(147,232)

100.00 I

Study % Study
D OR (95% CI) Weight D
:
McCredie (2001) == 1.19 (0.86, 1.65) 1423 McCredie (2001)
'
Petrek (2001) ——— 1.85 (0,97, 3.52) 557 Petrek (2001)
Geller (2003) —_— 0.70 (0.31, 158) 377 faler{ 2003)
! Ki ki (2003
Kopanski (2003) : S 363(1.27,10.31) 238 dpenskd (2003)
i Meeske (2000)
lMeeske (2009) —— 1.97 (1.23, 317 8.92
) Kwan (2010)
Kwan (2010) —_— 1.00 (0.63, 1.57) 9.34
: Marman (2010)
Morman (2010} ——— 1.18 (0.79, 1.75) 1131 )
: Ridner {2011)
Ridner (2011) : 1.78 (0.43, 7.53) 1.31 Ahmed 2011)
Ahmed (2011) —_— 2,04 (1.21, 2.44) 772 Lee (2012)
1
Lee (2012} - 219(0.90,5.33) 318 Dominick (2013)
Dominick (2013) ——— 1.34 (1.09, 1.66) 2074 Togawa (2014)
Togawa (2014) — 1.48 (1.00, 2.18) 1152 I Overall {I-squared =53.0%, p=0.015)
1
Owerall (l-squared = 30 2%, p = 0.150 4 > 1.42 (120, 168 100.00
9 P ! . { i I NOTE: Weights are from random effects analysis
| T
MOTE: Weights are from random effects analysis | - 0.058
T ' T —
0.097 1 10.3 ‘y(aHR—129)
1

. 1?'2 .

), adjuvant

R Wu et al. Ann Transl Med 2019
HR Ahn et al. Int J Surgery 2024



Obesity on QOL of survivors

« Body images, sexual function, urinary incontinence
* Neuropathy is more common in obese patients

* Risk factor for cardiotoxicity

 Chronic fatigue

Sheng JY et al. Obese Breast Cancer Patients and Survivors:
Management Considerations. Oncology 2018 Aug 15;32(8):410-7.



Obesity management
as prevention for breast
cancer survivors



Recommendations from major cancer
organizations

National . . . L
comprehensive NCCN Guidelines Version 1.2024 NCCNngllgilfngz J?Sﬁi
ki 2o Survivorship: Nutrition and Weight Management Discussion

GENERAL PRINCIPLES OF WEIGHT MANAGEMENT

« All survivors should be encouraged to achieve and maintain a BMI between 18.5 and 24.9 kg/m? and strive for metabolic health.
» Intentional weight gain should be a priority for survivors who have underweight. (SNWM-4)
» Intentional weight loss should be a priority for survivors who have overweight/obesity.
¢ Weight gain after cancer diagnosis and treatment is common and may exacerbate risk for functional decline, comorbidity, and possibly
cancer recurrence or death, and may reduce quality of life.
» Weight maintenance should be a priority for survivors who have a BMI between 18.5 and 24.9 kg/mZ.
* In conjunction with primary care, survivors should be assessed for metabolic health and body composition independently of BMI.
» Weight management includes a three-pronged approach: caloric management, physical activity, and behavior modification.
* Providers should discuss strategies and goal setting for weight management and optimal metabolic health, including how fo achieve low
overall body fat and higher amounts of muscle mass.
¢ Practice portion control.
( Make informed food choices through routine evaluation of food labels.
O Incorporate physical activity, particularly strength training, to assure optimal lean body mass (SPA-1).
¢ Monitor weight, diet, calories, and physical activity routines (eg, journaling, mobile phone apps).
« Referrals to registered dietitians, especially those who are Certified Specialists in Oncology Nutrition (CSO) and members of the Oncology
Nutrition Dietetic Practice Group of the Academy of Nutrition and Dietetics, should be considered.
« There is no current evidence to support the use of weight loss supplements in cancer survivors.

WCRF and * Avoid sugared beverages and processed meat, * Aim for = 150 * Avoid weight gain and limit body fatness
AICR Report limit calorie-dense food. alcoholic beverages, salty ~ min of moderate or by having a BMI. waist circumference. and
on Breast food, and red meat 75 min of vigorous waist-hip rafio in normal range

Cancer, » Eat mostly food of plant origin. with a aerobic exercise per

2018[69] variety of non-starchy vegetables, foods containing — wk

carotenoids. and foods high in calcium Sheng JY et al OnCOIOgy 201 8 Aug 1 5,32(8)41 0'7

¢ Limit alcoholic drinks




Rehabilitation managing obesity-related

breast cancer

Issue

Practical Approach

Weight Management

Physical Activity Recommendations

Cancer-Related Fatigue

Cancer-Related Lymphedema

Surgery-Related Joint Dysfunction
Weight-Related Joint Pain

Small Joint Pain in Aromatase Inhibitor Treatment

Intentional weight loss
Lifestyle interventions (dietary modification, exercise, psychological support)
At least 150 min of moderate-intensity exercise per week
More significant body mass index reduction with increased exercise duration
Exercise as a pivotal element for fatigue alleviation
Precise assessment through innovative tools (e.g., three-dimensional assessment
of lymphedema)
Personalized self-adjusting braces and rehabilitation regimens
Active and passive early mobilization, and upper extremity exercises after surgery
Aquatic therapy to alleviate weight-bearing stress on joints
Tailored exercise regimes emphasizing low-impact activities and joint-specific exercises
Consideration of vibrating platforms to improve musculoskeletal health

Lippi L et al. Cancers 2024;16:521



Interventions for obese BCS

e Cochrane Database Systematic Reviews (2020)
20 studies (N=2,028) intervention 2 wks-2 yrs, FU 3-36 mo

AAL % Held XX E ZeoteE CrehA 822 CHE0]| |5l
NE a4 (I\/ID -2.25 kg, 95% Cl: -3.19 to -1.3)

BMI Zt2(MD: -1.08 kg/m?, 95% Cl: -1.61 to -0.56)

52| =8 224 (MD:-1.73 ¢cm, 95% Cl: -3.17 to -0.29)

QOL S 7 (SMD: 0.74; 95% Cl: 0.20 to 1.29) &1t& EQIC},

Shaikh H et al. Cochrane Database of Systematic Reviews 2020, Issue 12. Art. No.: CD012110.



Dietary modification on breast cancer
occurrence and survival

0.012 H
34

i o Jof mE AR

E ==~ Invasive breast cancer r — o

= =~ ER-positive, PR-negative invasive A

g 2 breast cancers o

-

E Deaths as a result of breast cancer 0.009 | :,.

f_'!D - Deaths after breast cancer

o 1.
o E =
— M S
w B
= 04, =
= 14 fa: 0.006 - bl d . . k .
& . / g e, and grain intake;
~J A - E

5 X / \, S

= 1 o b Y -

[ = n"i u"ﬂ-a 0\

g “)a--f ! o~2=g=0

et a4 \a._ I - \\

% ) \ \“ / 0.003

o N

A
5 \ N\ et S
L iy Low-fat distary intervention group
; 'ﬁ-‘hf'h'_" L g mll - === Comparison group
- -3 B 132 (0.037%) v 251 (0.047%)
HR, 0.79; 95% Cl, 0.64 to 0.97
P=.02
I I I I 0 2 2 6 8 0 12 1 16 18 2
b 10 15 20 Time Since Random Assignment (years)

Mo. at risk

Ti m B S‘in [: E H a n d U m ASSig nme nt {?E a rs} Intervention 19,541 19,435 19238 18989 18,678 18276 17,757 17,115 16,299 15216 7,732

Comparison 29,294 29,156 28802 28517 27984 27361 26570 25605 24379 22771 11430

Chlebowski RT et al. J Clin Oncol 2020:38:1419-28



RCT: Lifestyle interventioin and breast
ca outcome

e The LISA trial (Canadian Life Style Intervention in Adjuvant Treatment of Early Breast Cancer trial)

* N=338 women (BMI 24-40 kg/m?2), 2-year, telephone-based intervention (- 500 ~ 100 kcal/D), 8 yr FU

Proportion Alive and Disease-Free

o
i

— Education Only Arm
--- Lifestyle Intervention Arm

EO 167
L 171

143 125 115
143 133 122

Years

103
107

Disease free survival HR = 0.71 (Cl 0.41-1.24, P=0.23)
Educ only 30/167 (18%) vs LS intervention 22/171 (12.9%)

Overall survival HR =0.86 (95% Cl: 0.35-2.14, p = 0.74)

Terminated early due to loss of funding, lack of power

Goodwin PJ et al. npj Breast Cancer 2020;6:6



Anti-obesity medicine for breast cancer
SUrvIvors

* No current evidence to support to use of wt loss supplements in
cancer survivors

 Poor wt loss outcomes in breast cancer survivors on AI/AOM compared
to patients without breast cancer history and not taking Als.

« Use of GLP-1 RAs was significantly associated with a lower risk of all-

cause mortality among all-type cancer survivors (HR, 0.36; 95% Cl, 0.25-
0.51)

Sima Fansa et al. J Endocrine Soc 2023;7(Suppl 1) A48. Endo2023
Chen P-H et al. Cancer Res 2023;83(Suppl 7):735



Other female-specific cancers
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Adult wt gain and cancer

« Meta-analysis (46 publications)
* RR for 5 kg wt gain

Breast cancer by menopausal status

First authar, year

( Postmenopausal women )
Alsaker, 2013

Kawai, 2010
Ahn, 2007

Palmer, 2007 T

Eliassen, 2006

Lahmann, 2005

Feigelson, 2004

Subtotal (l-squared = 21.7%, P = .264)

{ Pre-menopausal womean )

Michels, 2012 1 -

Palmer, 2007
Lahmann. 2005

_

Subtotal (l-squared = 36.4%, P = .207) <[>

RR (95% CI}

1.10 {1.03 to 1.18)
1.26 (1.00 to 1.59)
1.09 (1.05 to 1.13)
1.04 (0.95 to 1.15)
1.14 {(1.11 to 1.18)
1.09 (1.02 to 1.15)
1.11 (1.07 to 1.15)
1.11 {1.08 t0 1.13)

0.96 {0.82 to 1.00}
1.02 {0.97 to 1.08)
0.99 (0.89 to 1.09)
0.99 (0.95 to 1.03}

Postmenopausal endometrial cancer by HRT use

First author, year

( No HRT users )
Canchola, 2010
Chang, 2007

Subtotal (l-squared = 0.0%, P = .422)

( HRT users )
Canchola, 2010
Chang, 2007

Subtotal (l-squared = 0.0%, P = .957)

L
<&

+
<

RR (95% CI)

1.46 (1.26 to 1.70)
1.36 (1.25 to 1.49)
1.39 (1.29 to 1.49)

1.09 (0.97 to 1.22)
1.09 (1.00 to 1.18)
1.09 (1.02 to 1.16)

T
8 1

RR for 5kg increase in adult weight gain

T
12

1.6

5

1

1
1.5

2

RR for 5kg increase in adult weight gain

First author, year

Canchola, 2010

Schouten, 2003

Overall (I-squared =0.0%, P= 475)

Postmenopausal ovarian cancer

RR (95% CI)

1.16 (1.03 to 1.31)
1.09 (0.95 to 1.25)

113 (1.03 10 1.23)

T
5 1 1.5

RR for- 5kg increase in adult weight gain

2

Keum N et al. J Natl Cancer Inst 2015



Obesity and ovarian cancer survival

« Meta-analysis (17 cohort studies)

Hazard Ratio

% Cl IV, Random, 95% ClI
1.1.1 Total
Dolecek 2010 0.1823 0.2606  3.4% 1.20[0.72, 2.00] T
Fotopoulou 2011 -0.3147 0.3199 2.3% 0.73[0.39, 1.37] -
Kotsopoulos 2012 0.1044 0.1243 15.1% 1.11[0.87, 1.42] ™
Moysich 2007 -0.0101 0.1696 8.1% 0.99 [0.71, 1.38] il
Schildkraut 2000 0.0953 0.2306 4.4% 1.10[0.70, 1.73] T
Schlumbrecht 2011 0.9282 0.3848 1.6% 2.53[1.19, 5.38] -
Yang 2008 0.1989 0.1784 7.3% 1.22[0.86, 1.73] Il
Zhou 2011 00488 01717 7.9% 1.05[0.75, 1.47] T
| Subtotal (95% CI) 50.0% 1.11[0.97, 1.27]
Heterogeneity: Tau? = 0.00; Chiz =7.23,df =7 (P = 0.41); I2= 3%
Test for overall effect: Z = 1.47 (P = 0.14)
1.1.3 BMI>30
Dolecek 2010 0.1823 0.2606 3.4% 1.20[0.72, 2.00] T
Kotsopoulos 2012 0.1044 0.1243 15.1% 1.11 [0.87, 1.42] ™
Moysich 2007 -0.0101 0.1696 8.1% 0.99 [0.71, 1.38] T
Schildkraut 2000 0.0953 0.2306 4.4% 1.10[0.70, 1.73] T
Schlumbrecht 2011 0.9282 0.3848 1.6% 2.53[1.19, 5.38] -
Yang 2008 0.1989 0.1784 7.3% 1.22[0.86, 1.73] N
Subtotal (95% CI) 39.8% 1.15[0.98, 1.34] 4
Heterogeneity: Tau? = 0.00; Chiz = 5.23, df =5 (P = 0.39); I2= 4%
Test for overall effect: Z=1.76 (P = 0.08)
'
005 0.2 1 5 20

Favours [experimental]

Favours [control]

Hazard Ratio

SQ 27| 5] 2hdp @ ZIEH5E ™ || RIS W AMREO| L.

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight V. Random, 95% CI 1V, Random, 95% CI
6.2.1 Obesity in adelescent
Kjaerbye-Thygesen 2006 0.5423 0.2054 13.8% 1.72 [1.15, 2.57] =
Yang 2008 0.4447 0.2069 13.7% 1.56 [1.04, 2.34] —
Zhou 2011 0.5088 0.2954  7.8% 1.82 [1.02, 3.25] I
|Subtotal (95% CI) 35.3% 1.67 [1.29, 2.16] L
Heterogeneity: Tau? = 0.00; Chi2 = 0.21, df =2 (P = 0.90); I2= 0%
Test for overall effect: Z = 3.94 (P < 0.0001)
6.2.2 Obesity 5yr before dx
Kjaerbye-Thygesen 2006 0.5365 0.1399 22.4% 1.71 [1.30, 2.25] el
Kotsopoulos 2012 0.1044 0.1243 25.3% 1.11 [0.87, 1.42] il
Zhou 2011 02624 01764 17.0% 1.30[0.92, 1.84] =
|Subtota| (95% CI) 64.7% 1.35 [1.03, 1.76] L2
Heterogeneity: Tau? = 0.04; Chi2 = 5.36, df = 2 (P = 0.07); I2=63%
Test for overall effect: Z=2.17 (P = 0.03)
Total (95% CI) 100.0% 1.45[1.22,1.73] ¢
e _ . Chiz = _ _ .12 = 350 I t f |
Heterogeneity: Tau2 = 0.02; Chiz =7.72, df =5 (P = 0.17); I2=35% 0.01 01 1 10 100

Test for overall effect: Z = 4.14 (P < 0.0001)

Test for subgroup differences: Chi2 = 1.30, df = 1 (P = 0.25), 12 =23.2%

Favours [experimental]

Favours [control]
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