Heavy resistance training for women
undergoing adjuvant chemotherapy at risk of
developing breast cancer-related
lymphedema
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Publications

Breast cancer-related lymphedema and exercise
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Consistent evidence supporting resistance
exercise for breast cancer survivors
at risk for lymphedema
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Why resistance exercise?

)

Profits from resistance training Sequelae from breast cancer treatment

At risk of developing osteoporosis
Sarcopenia, metabolic syndrome
”

Improved “body image Negative body perception

Increased quality of life parameters | Reduced quality of life

Prevent musculoskeletal injuries lymphedema?




PhD- three studies

Study

C i Determine prevalence of BCRL in breast Telephone questionnaire:
1 r?rfsz—ﬁicsagon cancer patients who had participated in a an | Clinically diagnosed BCRL
exercise intervention utilizing heavy load RT | reported by participant

Determine acute changes in extracellular fluid | BIS: Arm extracellular fluid
and arm volume after a session of low and DXA: Arm volume
heavy load RT in women receiving adjuvant VAS: Symptom Severity

chemotherapy at high risk of developing
BCRL.

Cross-over
(n =20)

Determine between group differences after 12 | DXA: Arm volume

weeks of 1) high intensity exercise BIS (sub-group n=100): Arm
intervention including heavy RT and 2) a extracellular fluid
pedometer intervention, in a sedentary VAS: Symptom severity
population at risk of developing BCRL. QOL: EORTC QLQ-BR23
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A randomized cross-over trial to detect L
differences in arm volume after low- and
heavy-load resistance exercise among
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Heavy-Load Lifting: Acute Response in Breast
Cancer Survivors at Risk for Lymphedema
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Purpose

To assess the initial lymphatic response to low-load
compared to heavy-load resistance exercise in
breast cancer survivors at risk for lymphedema

during taxane-based chemotherapy




Inclusion criteria Exclusion criteria

Receiving standard * Pre-existing lymphedema
adjuvant chemotherapy | |+ Conditions limiting

for stage I-Ill breast resistance exercise
cancer * Participating in heavy-
Unilateral breast surgery load resistance exercise
and axillary dissection (>1 /wk) within the last
No previous breast month

cancer




Study flow

- =

= Not meeting inclusion criteria (n=150)
SNB only (n=120)
Bilateral surgery (n-
Last ¢ s of chemother:
Diagnosed lymphedema (n
Previous breast cancer (n
Heavy-load RE {
Conditions limiting RE (n=7)

Declined to participate (n=29)

= Other (n=9)
Signs of lymphedema at screening (n=5)

Initiated RE familiarization s

Drop-out (n=3)
* Personal reasons (n=2)
* Sustained burns to hands/arms (n=1)

RE intensity performed in a randomised order with a 7-day wash-out period

Low-load RE s Heavy-load RE s
pre & post assessment ( pre & post assessment (

24 hour post assessment (n=18)

72 hour post assessment (n=1

*One participant only participated in first week due to time constraints.



Training sessions
All sessions

e Supervised, cardio warm-up, no compression sleeve
* Four exercises

— Bicep curl

— Chest press

— Lat pull down
— Tricep extension

2 familiarization sessions
— 1 RM testing

2 experimental sessions

— Heavy-load ( 3 sets of 5-8 RM)
— Low-load ( 2 sets of 15-20 RM)



Participant Characteristics

Variables
Age
BMI
Cancer stage
I
Il
Breast surgery
Lumpectomy
Mastectomy
Surgery on dominant side
Nodes removed
Metastatic nodes
Seroma drainage
Chemotherapy
3xCE/3x3 docetaxel
3XCE/3X3 series 1 wkly paclitaxel

Axillary webbing at screening

L-Dex at screening

Mean + SD / n (%) /Median (range)
4529 +9.17/46 (23-60)
25291472

15 (71.43)
6 (28.57)

8 (38.10)
13 (61.90)
11 (52.38)
21.71+7.84
5.67 +7.04/ 2 (1-25)
5.48 + 3.43

10 (47.62)
11 (52.38)
8 (38.10)

-0.08 £2.23




Measurement Methods /
Outcomes

Bioimpedance Spectroscopy (BIS) /
Extracellular fluid

Dual x-ray absortiometry (DXA) /

% difference in interarm volume

Numeric Rating scale (NRS) /

Interarm difference in lymphedema symptoms




Figur 1: = .
Elektrode placering il at Elektrode placering til at
male HBJRE arm male VENSTRE arm

Based on the resistance to an imperceptible current
passed through the arm-

Direct measure of extracellular fluid

™ Fluid / { Impedance (resistance)

High sensitivity to detect latent stage lymphedema
L-Dex score: taking arm dominance into account;
validated cut-off of 10




DXA (arm scans)

Densities for calculating volume

* Fat (0.9 g/ml)

* Lean mass (1.1 g/ml)

* Bone mineral content (1.85 g/ml)

BMC Fedt | Muskel Veev ml
Hgjre overarm 47,7 4 55 981,8443898
48

' , 08 3
Foje underam | 0.4 | 183 | 487 | 670 |673,3038403
1

Venstre underarm 43,8 156 49 643,3726454

670
251

enstre hand 23.6 65 185 253,160?9?2
1154 | 665 1275 1940 |[1960,358176

Gjorup et al., 2010



NRS (0- 10 scale)

Self-reported BCRL symptom severity of each arm
* Heaviness

* Tightness

* Pain

* Swelling



Varied individual response

Heavy-load Interarm Volume - cavy-load Heavine

24hrs Pre
Time ['ime [ime

Low=load Interarm Volume Low-load Heaviness

24hrs T2hrs 5 24hrs
Time : lime

Heavy-load Pain vy-lnad Swelling

Time Time Time

Low-load Pain Low-load Tightne Low-load Swelling

24hrs

lime




Main findings

TABLE 4. Equivalence between resistance exercise intensities for all outcomes (n = 17).

Estimated Mean Difference” Equivalence 90% CI

L-Dex (+3.0)

Postexercise -0.97 —2.091t0 0.16

24 h postexercise -0.14 -1.63101.35

72 h postexercise -1.00 -3.17 to 1.17
Interarm volume % difference (+3.0)°

Postexercise 0.21 -0.89t0 1.31

24 h Postexercise 1.09 041t01.78

72 h Postexercise 0.96 —0.09to0 2.02
Interarm difference for pain (+1.0)?

Postexercise 0 —0.431t0 0.43

24 h postexercise —0.06 —-0581t0 046

72 h postexercise —0.06 —0.611t0 049
Interarm difference for heaviness (+1.0)?

Postexercise 0.24 -0.231t00.70

24 h postexercise 0.18 —0.32 to 0.67

72 h postexercise 0.24 —0.38 t0 0.85
Interarm difference for tightness (+1.0)?

Postexercise —0.06 —0.451t0 0.34

24 h postexercise =0.11 —-0.501t0 0.27

72 h postexercise 0.20 —-0.371t0 0.77
Interarm difference for swelling (+1.0)°

Postexercise 0 -0.331t0 0.33

24 h postexercise 0 —0.331t0 0.33

72 h postexercise 0.06 —0.42 to 0.54

Boldface indicates that equivalence was not demonstrated.

Equivalence margin.

YEstimated mean difference calculated using a GEE model with heavy load as comparator
(heavy minus low).




Conclusion

Acute lymphatic response was similar
irrespective of exercise prescription

Should be confirmed with repeated bouts

Found no evidence to suggest that heavy-load
lifting need be avoided

Varied response highlights need for an
individualized approach



Patient education

nformed about individual life-long risk of
ymphedema

Progressive upper-body activity in accordance
with symptoms

Encouraged to participate in activities of daily
living without restrictions

Encouraged to maintain or adopt healthy
lifestyle (BMI & physical activity)

Informed about symptoms of lymphedema
and to react if they occur
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