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NOT ALL EXERCISE IS THE
SAME

THE PHYSIOLOGIC AND METABOLIC EFFECTS DIFFER DRASTICALLY W ITH INTENSITY




Figure 1: Exercise intervention.

Pre-intervention Assessment Post-intervention Assessment
Functional mobility screening Functional mobility screening
Y-balance assessment Y-balance assessment
Body composition testing Body composition testing
Quality of life questionnaire assessment Quality of life questionnaire assessment
_ Month 1 R R q
(2-week “ramp up”) Month 2 Month 3 T

3x/week: 3x/week: 3x/week:
Split Squat Split Squat Split Squat
Load Trap Bar Deadlift Load Trap Bar Deadlift Load Trap Bar Deadlift
Incline DB Bench Incline DB Bench Incline DB Bench
Bird Dog Row Bird Dog Row Bird Dog Row
Median Age at Enrollment (Interquartile range) 56.5 (51-64)
Prior History of Exercise 9 23
Breast Cancer Stage
Ductal carcinoma in situ 3 8
Early stage 26 65
Locally advanced 8 20
Locoregional recurrence 2 5
Distant metastases present 1 3
Lymphedema at Time of Enrollment 7 18
Concurrent Receipt of Anti- Estrogen Therapy 32 80
Concurrent Receipt of Non- Hormonal Systemic
Therapy 5 12.5
Concurrent Radiotherapy 12 30

Carpenter et. Al. EXERT-BC: A pilot study of an exercise regimen designed to improve functional mobility,
body composition, and strength after the treatment for breast cancer. Cancer Medicine. 2024.
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Height (inch) 64.8 (63 - 66) - N/A
Weight (initial) 168.7 (148.3 - 192.9) 163.1 (142.9 - 191.2) 0.067
Body Fat (Ib) 67.6 (47.1 - 88.1) 62.2 (42.7 - 90.2) 0.548
Body Fat (% 38.9 (334 - 44.1) 36.1 (30.5 - 43.5) <0.001
US Excess Fat (% 6.6 (0.0 - 18.9) 2.8(0.0-13.4) 0.002
Muscle mass (Ib) 55.1 (51.6 - 61.4) 56.4 (52.1 - 61.8) 0.103
Muscle Mass (% 33.8(30.2 — 36.0) 35.8 (31.9 — 40.0) 0.011
Whole Body Phase Angle
(degrees) 4.9 (4.6 - 5.2) 5.1(4.8-54) <0.001
Grip Strength, Right (Ib) 18 (15 - 22) 24 (20 - 28) <0.001
Grip Strength, Left (Ib) 20 (16.8 - 22.3) 26 (22 - 28.5) <0.001
Functional Mobility Screen
Score 9(8-11) 12 (9.8 - 14) <0.001
Y-Balance Test Score, Left
Side 72.3 (63.9 - 81.2) 83.9 (78.3 - 98.1) <0.001
Y-Balance Test Score, Right
Side 73.0 (62.3 - 80.2) 86.2 (76.5 — 95.0) <0.001
EQ5D6 Score 73.5 (60 - 86.3) 85 (70 - 95) <0.001
Godin Questionnaire Score 23.5 (6 - 35.3) 41.5 (32.8 - 55.5) <0.001

Load (Pounds x Repetitions x Sets)

P value, Month 1 vs
Exercise Month 1, week4 Month 2, week4 Month 3, week 4 3
844.8 (590- 844.8 (720-
Load Split Squat 422.4 (33.5-660) 1056) 1290) <0.001
2493 (2010- 2668 (2082- 3120 (2232-
Load Trap Bar Deadlift 2862) 3366) 3675) <0.001
Incline Dumbbell
Bench 375 (300-450) 575 (450-612.5) 600 (585-775) <0.001
Bird Dog Row 450 (300-502) 600 (450-682.5) 750 (660-825) <0.001

Carpenter et. Al. EXBRT-BC: A pilot study of an exercise regimen designed to improve functional mobility,
body composition, and strength after the treatment for breast cancer. Cancer Medicine. 2024.
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P value, Month 1 vs
Exercise Month 1, week4 Month 2, week4 Month 3, week 4 3
844.8 (590- 844.8 (720-
Load Split Squat 422.4 (33.5-660) 1056) 1290) <0.001
2493 (2010- 2668 (2082- 3120 (2232-
Load Trap Bar Deadlift 2862) 3366) 3675) <0.001
Incline Dumbbell
Bench 375 (300-450) 575 (450-612.5) 600 (585-775) <0.001
Bird Dog Row 450 (300-502) 600 (450-682.5) 750 (660-825) <0.001

Carpenter et. Al. EXBRT-BC: A pilot study of an exercise regimen designed to improve functional mobility,
body composition, and strength after the treatment for breast cancer. Cancer Medicine. 2024.



Initial protocol completion
(N=40)

| Lostto followup (N=7)
i Patients unresponsive to follow up attempts (N=6)
Patient unable to follow up due to hospitalization (N=1)

One-year follow-up (N=33)

Participants no longer exercising (N=17)
Exercise-related injury (N=5)
Non exercise related orthopedic injury (N=3)
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Continued exercise (N=16)
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Champ et. al. Body composition benefits diminish one year after a resistance training regimen in breast cancer patients, but strength, balance, and mobility persist. Under review. JSCR.



N %

Age, years (median, range) 54 (27 - 72)
Body mass index (median, range) 30.3 18.9 - 48.1
Prior exercise 18 40.9
Breast cancer stage
DCIS 3 6.8 i Increase
Stage I-1I 22 50 ‘ Protein:
Stage IIT 18 40.9 ; A "5 0.6-0.8g/lb
Metastatic 1 2.3 o per day
Premenopausal 11 25.0 —
Postmenopausal 33 75.0
Cancer-related symptoms present 35 79.5
Upper extremity lymphedema present 8 18.2
Receipt of radiation therapy 37 84.1 Keep
Radiation therapy during exercise 17 38.6 Carbs
Primary breast surgery under 100
Mastectomy 26 59.1 g/day
Inmpectomy 18 40.9 —
Iymph node management
Sentinel node biopsy only 35 79.5
Axillary node dissection 9 20.5
Targeted systemic therapy during exercise 6 13.6
Receipt of anti- estrogen therapy 31 70.5
Ol 02
No calorie Limit
counting, eat processed
nutrient- foods, sugar,
dense foods bread, pasta
emm—— P mm——

04
03 Quality>quantity
Cook, :
eat with whole foods,
family grass-fed meat
no snacking

Carpenter et. al. EXERT-BCN: An EXErcise Regimen designed to improve body composition, functional
capacity, and strength after Treatment for Breast Cancer with Nutrition optimization. Under review. JCO OP.




Pre-regimen, Median  Post-regimen, Median

Inbody parameter (IQR) (IQR) %change
Body fat, kg 32.3(23.2-41.9) 30.5 (20.5 - 40.8) -6.6 <0.001
Muscle mass, kg 25.9 (23.9 - 28.6) 26.4 (24.0 - 28.4) 1.4 0.003
Fat-free mass, kg 47.8 (44.0 - 52.2) 48.2 (44.1 - 52.2) 1.0 0.018
Whole body phase 5.08 (4.80 - 5.37) 5.28 (5.24 - 5.57)
angle, degrees 4.0 <0.001
Carbohydrates 141.9 (93.6 — 209.2) 92.8 (47.4 — 147.2)
(grams/day) -34.6 <0.001
Resting metabolic rate, 1398.5 (1317.4 - 1494.7) 1408.0 (1321.3 -
kCal/day 1493.8) 0.8 0.018
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Carpenter et. al. EXERT-BCN: An EXErcise Regimen designed to improve body composition, functional
capacity, and strength after Treatment for Breast Cancer with Nutrition optimization. Under review. JCO OP.




Patients 115

Age (years) 54.10 (range 24-71)

Disease site
Left 57 (49.57% :

Right 54 (46.96% _—
Bilateral 4 (3.48% = “

Surgery g : ey
Iumpectomy 69 (60.00%

Mastectomy 46 (40.00% r_

Lymph node surgery s i Ve ;
SIN 96 (83.48% _ s
AIND 14 (12.17%

Both 5(4.35%

Patients with clinical lymphedema 15 (13.04%

115 women on: -
- EXERT-C :
- EXERT- BCN %
- EXERT-BC

Edema Index:
- Bilateral ECW/TBW

ECF ratio:
- Extracellular water of the affected to

unaffected arm

Shamsesfandabadi et. al. Improvement of Lymphedema from Intense Resistance and Strength Training in
Breast Cancer Survivors. Under review. Jama Network.



Fluid assessment for all patients (n=111)

Variable InBody at baseline Inbody after exercise P value
Lean mass affected 5.45(4.92-6.08) 5.64(4.98-6.20) <.0001
Lean mass 5.51(4.83-6.06) 5.53(5.05-6.20) <.0001
unaffected
TBW affected 4.26(3.81-4.76) 4.39(3.88-4.81) <.0001
TBW una ffected 4.30(3.77-4.72) 4.30(3.92-4.83) <.0001
ICW affected 2.62(2.36-2.91) 2.71(2.40-3.00) <.0001
ICW una ffected 2.67(2.34-2.93) 2.67(2.45-2.98) <.0001
ECW affected 1.63(1.46-1.81) 1.68(1.48-1.85) <.0001
ECW una ffected 1.63(1.43-1.83) 1.65(1.48-1.85) .0022
ECW/TBW 0.385(0.006) 0.383(0.006) <.0001
ECW/TBW affected 0.381(0.004) 0.380(0.004) <.0001
ECW/TBW una ffected 0.380(0.378-0.383) 0.378(0.376-0.382) <.0001

Fluid assessment for ALND group (n =19)

Variable InBody at baseline Inbody after exercise P value
Lean mass affected 5.66(1.20) 5.81(1.05) .0523
Lean mass 5.80(4.78-6.55) 5.91(5.16-6.61) 1362
una ffected
TBW affected 4.41(0.94) 4.52(0.83) .0681
TBW una ffected 4.52(3.73-5.11) 4.59(4.03-5.14) 1475
ICW affected 2.73(0.57) 2.80(0.50) .0540
ICW una ffected 2.80(2.31-3.15) 2.87(2.49-3.17) .0892
BCW affected 1.63(1.46-1.98) 1.70(1.54-1.94) .0519
BCW una ffected 1.72(1.43-1.96) 1.72(1.52-1.96) 3548
ECW/TBW 0.385(0.007) 0.384(0.008) .0509
ECW/TBW affected 0.381(0.005) 0.380(0.004) .0442
ECW/TBW una ffected 0.378(0.378-0.384) 0.377(0.375-0.382) .0076

Shamsesfandabadi et. al. Improvement of Lymphedema from Intense Resistance and Strength Training in
Breast Cancer Survivors. Under review. Jama Open.
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Handgrip strength and all-cause mortality

Study by handgrip strength category HR (95% CI) Handgrip strength and cardiovascular mortality
First third . i Study by handgrip strength category HR (95% Cl)
Arvandi .I_.— 3.33(153,7.22) Handgrip strength and cancer mortality
iz;rlszeorzs : : ;? E: gg : 2:1;; Study by handgrip strength category HR (95% Cl) First third
I — - — -

Kim 2019 —_— 187 (1.30, 2.68) —— farison — 1.19(0.91, 1.56)
Kishimoto —e— 1.49 (1.15, 1.96) First third ) Kishimoto —_— 1.82(1.12, 2.94)
Laukkanen 2020 —— 1,52 (1.19, 1.96) Karlsen T 1.32(0.94, 1.84) Yates 2017 — ' 0.83 (0.70, 1.02)
Ling —— 1.87 (1.48,2.34) Kim 2018 e 1.11(0.88, 1.41) Kim 2019 — e 1.59 (1.08, 2.34)
Lopez-Bueno 2022 A | —— 217 (1.69, 2.86) Kim 2019 s 1.28 (0.92, 1.79) Laukkanen 2020 S 1,69 (1.05, 2.70)
Minecci s 162 (1.03,2.54) Kishimoto _— 0.82(0.52, 1.30) ' ’ b

! Lépez-Bueno 2022 B - ——— 2.70(2.04,3.57
Nofuji —— 162 (1.14,231) Lépez-Bueno 2022 A ' —_— 2.04 (1.64, 2.50) N(:m — 1.44 {1 03,2 02;
Soares ——o—l 2.19(1.02, 4.70) Nofuji 1.26 (0.64, 2.49) J v - 03, 2.
Strand — 1.36 (1.21, 1.52) Sirard | 114 (0.95.1.38) Strand — 1.59 (1.30, 1.94)

I- = 58.9% 1.58 (1.40, 1.7 . ot = S
Subgroup (I-squared = 58.9%) 58 (1.40, 1.78) Subgroup (I-squared = 76.0%) S 1.27 (1.01, 159) Subgroup (l-squared = 87.4%) 1.51 (1.13, 2.02)
Second third . .
Anvandi R T S 142 (0.61, 3.28) Second third _ Second third
Karlsen |+ 1.18(1.01, 1.38) Karlsen —_— 1.18 (0.87, 1.60) Karlsen e 1.11 (0.86, 1.43)
Kim 2018 T 1.14(0.96, 1.33) Kim 2018 —— 1.06 (0.86, 1.32) Kishimoto ———— 1.56 (1.01, 2.44)
Kim 2019 -t 1.4 (1.06,1.94) Kim 2019 — 0.92(0.71,1.21) Yates 2017 — 0.93 (0.75, 1.15)
f'sh'"“)w - —— 1 g; a 82 1 ég) Kishimoto —_—r— 1.05 (0.67, 1.67) Kim 2019 —_—t— 1.06 (0.76, 1.48)
aukkanen —— 1 “ 1.69) :
Ling I 130 (1.03. 1.65) ;‘:Ff’jf'suem 20224 et ::Z (égg ;;é) Laukkanen 2020 ——— 1.47 (0.95, 2.72)
Lopez-Bueno 2022 A D —— 179 (1.47, 2.17) i 1z o (0‘91' 1‘31) Lépez-Bueno 2022 B §—— 1.75 (1.41, 2.22)
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Baseline ntervention Grip R/LMean, Baseline Fvalue Rsquared UVApvalue MVAp value

Grip parameters Median (IQR) Paired p value Baseline bodvyfat, % 8 147 0.0565 0.005 R
R/L Maximum 24 (20-28) 27 (24-30) <0.001 Baseline muscle mass, % 9.463 0.0651 0.002 0.004
R/L Minimum 20 (16-24) 24 (20-27) <0.001 Baseline whole body phase <0.001
R/LMean 22.5(17.6-26.0)  26.0 (22.1-28.4) <0.001 angle, degrees 31.68 0.183 <0.001
R/LMismatch, % 13.3(6.5-25.8) 87(3.9-15.4) <0.001 Baseline Inbody resting 0.011
Non- grip parameters metabolic rate 9.211 0.0566 0.003
Ybalance, URMean  77.0 (66.5-85.0)  86.8 (79.4-95.8) <0.001 Grip, R/L Mismatch Baseline
Ybalance, % Baseline bodyfat, % 1.675 0.0122 0.198 =
Mismatch 3.8 (1.4-8.1) 3.4 (1.7-6.0) 0.010 Baseline muscle mass, % 0.6206 0.0045 0.432 -
Functional mobility Baseline whole body phase -
screen score 10 (9-12) 13 (10-15) <0.001 angle, degrees 0.0128 0.00009 0.910

4129 (3361- 6162 (4854- Baseline Inbody resting -
Composite Load 5161) 7315) <0.001 metabolic rate 0.6678 0.0049 0.415

= T T, w

ESRRNY

\:\ DN \L\\\

p

AT

WARAANNA N

/
[

X

.

B
v

A v 3 i,
of Strength, F@hctional. and Metabolic Pardmeter
H-‘XE"Xercise Regimen. Undler revi?\ Scientific Reviews. ="
| . I o :

/ / ‘

?



Hypertrophy &
Breast Cancer

Decades of Negative
Studies

Minimal Threshold: 5 sets/muscle/week

Optimal Threshold: 10 sets/muscle/week

Rosenberg et. al. Quantity of Resistance Exercise for Breast Cancer Patients: Does
the Dose Match the Objective? J Strength Cond Res. 2021
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Schmidtetal. 4 #
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EXERCISE IS NOT MEDICINE

Exercise may improve body composition, strength, VO2max, balance and bone density, or even breast cancer

outcomes when:

Exercise is goal oriented with appropriate methods to achieve these goals by promoting a physiologic stress

that reaches adequate levels to promote metabolic, cellular, and physiologic adaptation
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tima Conditioning vs. Neoadjuvant
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y

Conditioning
ACSM 6-12-25
Hypertrophy
60 minutes 35 minutes
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“EXERCISE” ONLY W ORKS
IF YOU HIT THE REQUIRED DOSE
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