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BREAST CANCER IN AUSTRALIA
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Cardiovascular disease in cancer patients is an
Important public health issue

Cardiovascular disease is the leading cause of non-cancer related death
in breast cancer survivors [2-4]
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Figure 1: Women with breast cancer (dash), women without breast
cancer (solid line)
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[2] Bradshaw et al, 2016 [3] Ewer et al 2010 [4] Ewer et al, 2015



Chemotherapy may lead to cardiac injury

Anthracycline-chemotherapy is the primary treatment for solid tumours
and is associated with cardiotoxicity®
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Figure 2: Cardiac reserve decreases with chemotherapy and increases risk of heart failure (, B a |< r
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[5] Cristietello, La Gerche et al., 2012



Cardiac imaging and testing

= Resting echocardiography

= Left ventricular ejection fraction (LVEF) 59

= Global longitudinal strain (GLS) -9

= Bijochemical markers

. Troponin[G]

= B-type Natriuretic Peptide (BNP)[G]

= Cardiopulmonary exercise testing e

[5] La Gerche et al., 2012, [6] Cardinale et al., 2004, [7] Khouri et al, 2012, [8] Khouri 2014, [9] La Gerche et al., 2013, [10] La
Gerche et al., 2013, [12] Scott et al., 2011, [13] Jones et al., 2012



Exercise training during chemotherapy

= Exercise training has been proven to be well-tolerated and safe in breast cancer
during chemotherapy (313

= One study has demonstrated VO,peak M 11% during chemotherapy but others
studies have not. 1326

= |n patients who do not exercise, VO,peak ¥ ~10% after 12-weeks of
chemotherapy treatment 1427

[13] Jones et al, 2012, [14] Courneya et al, 2007, [15] Hornsby et al 2014, [16] Courneya et al, 2012, [17] Fitzgerald et al, 1997 l , ssssssssssssss INSTITUTE
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Research aim and hypotheses

Aim: We sought to assess the association between resting cardiac
function measures and VO,peak and whether exercise training could

attenuate changes in VO,peak during therapy.

Hypotheses:

= VO,peak will decrease in early-stage breast cancer patients treated
with anthracycline-based chemotherapy

= Changes in cardiac function will not associated with changes in
VO,peak

= Exercise will attenuate falls in VO,peak and cardiac function



28 early-stage breast cancer patients recruited into a observational non-randomised study
» Scheduled for anthracycline-based chemotherapy

» Aged 18-70 years

« Capable of exercise

v
Prior to scheduled chemotherapy

Resting echo

l l

15 breast cancer 13 breast cancer
12-week exercise | ___ patients during patients during
intervention chemotherapy chemotherapy

-Exercise training - Usual care

~3-weeks after the final (4™) cycle anthracycline-
chemotherapy

Repeat outcome measures resting echo, CPET and er

biomarkers e




Exercise intervention

Frequency

Intensity

Type

Time

Progression/Regression
method

Three sessions per week (two supervised, one unsupervised)
Moderately-vigorous - 70-85% exercise intensity

Mix method of aerobic training (stationary cycling) and resistance
training

150 minutes per week

Progressed every 4 weeks using a submaximal progressive
exercise test
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Baseline characteristics

Age (y) 51.8+12.3 45.8+ 9 0.15
Height (cm) 151 + 8.5 152 +9.1 0.77
Body mass (kg) 754+ 17.6 68.1 + 20.5 0.32
Breast cancer diagnosis

* HER2+ 4 (30%) 2 (13%)

* ER-, PR-, HER2- 3(23%) 8 (62%)

e Other 6 (46%) 5 (33%)

VO,peak (ml.kg*.min) 21.2+5.6 26.9+4.9 0.007
VO,peak (%predicted) 65.9% 22.9 83.5+ 20.7 0.04




Exercise training during chemotherapy preserved VO,peak
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Exercise training during chemotherapy preserved power output

Peak power output (W atts)

950 - V13%
f Bl v
sual care
V1%
200 . | Bl Exercise training
©
504
0 T T T T

Pre Post Pre Post

Interaction p = 0.07
Pre to post p = 0.03



BT FfAadER By 20202020202

Cardiac function is reduced during chemotherapy

Left ventricular ejection fraction (LVEF%) Global longditudional strain (GLS%)
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Biomarkers of cardiac damage increased during
chemotherapy

Troponin g/dL

Troponin B-type Natruetic peptide (BNP)
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Interaction p = 0.04 Interaction p = 0.72

Pre to post p <0.001 Pre to post p =0.99



A VO,peak
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Study limitations

» The present study was a non-randomised observational with the

primary objective of feasibility
= Selection bias
o Participants allocated to each group by choice
= Other limitations
o Small proportion of usual care arm completed regular exercise training

o The single centre study

o Small sample size (n=28)

o Short exercise intervention (12-weeks)
¢) Baker
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Conclusion

Chemotherapy decreased exercise capacity in early-stage breast

cancer patients

Exercise training attenuated the decline in VO,peak during

chemotherapy

A decrease in cardiac function did not predict the decline in
VO,peak

Further studies are planned to test whether changes in VO, peak

predicts clinical outcomes

.
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Thank you!

while international  damage, but also that this rest will undergo two super- “We think with exercise it'
h-hhmmbmuun- damage emerged many years Mmmﬁx mhu.im:lw i\
i

‘We think with exercise, it’s going to use up all your energy, but
it creates energy’ — RS - participant
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Baseline characteristics

Age (y) 51.8+12.3 458+ 9 0.15

Height (cm) 151 + 8.5 152 +9.1 0.77

Body mass (kg) 75.4+ 17.6 68.1 + 20.5 0.32

BMI (kg/m™) 23.145.2 20.7£6.2 0.27

Breast cancer diagnosis

« HER2+ 4 (30%) 2 (13%)

* ER-, PR-, HER2- 3 (23%) 8 (62%)

* Other 6 (46%) 5 (33%)

Treatment

« AC 10 (76%) 10 (66%)

* AC (dose dense) 2 (15%) 3 (20%)

« FED-D 1(7%) 2 (13%)

VO, (L/min) 16+04 1.8 +.32 0.11

VO,peak (ml.kg*.min-1) 21.2+5.6 269+4.9 0.007
VO,peak (%predicted) 65.9+ 22.9 83.5+20.7 0.04
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Fick equation

Fick equation: VO,=SV x HR x [0,]..,

SV and HR 4SV x <>HR

0, arterial (Hb) LHb = 1[0,],

Skeletal muscle utilisation of O, ISV x <>HR x 'T\[Oz]aJu indicated by *L[Oz]a and »1(»1([02]V
across skeletal muscle

Abbreviations: VO, (oxygen consumption), SV (stroke volume), HR (heart rate), [O,].., (arteriovenous oxygen difference across the pulmonary circulation) and Hb (haemoglobin).
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Exercise intervention model

Periodisation model - Modified step periodisation model
(2:1)

Testing weeks
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