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Cachexia versus exercise training

Precachexia Cachexia Refractory cachexia

Normal Death

Weight loss <5%
Anorexia and
metabolic change

Weight loss >5% or

BMI <20 and weight loss >2%
or sarcopenia and weight
loss >2%

Often reduced food intake/
systemic inflammation

Variable degree of cachexia
Cancer disease both procatabolic
and not responsive to anticancer
treatment

Low performance score

<3 months expected survival
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Cachexia versus exercise training: rationale
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Cachexia versus exercise training: the evidence

+ N\ Cochrane
(‘% Library 2014

Cochrane Database of Systematic Reviews

Exercise for cancer cachexia in adults (Review)

Grande AJ, Silva V, Riera R, Medeiros A, Vitoriano SGP, Peccin MS, Maddocks M

Randomized controlled trials

Patients with cachexia according to the Fearon 2011 definition (>50%)
Any form of exercise compared to usual care or no treatment

Primary outcome: Lean body mass

Secondary outcome: Muscle function, exercise capacity, fatigue, HRQoL
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Cachexia versus exercise training: the evidence

Database search

!

Total number of records 4786

¥

Tatal number of recards after
duplicates remaoved 3154

¥

Mumber of recards with title
and abstract screened 3154

¥

NMumber of records separated
far full analysis 16

¥

Mo trials were found to be
included in the systematic
review

H

-

Mumber of records duplicated
1632

Mumber of records excluded
3138

Mumber of excluded recards 16 ‘
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Muscle dysfunction in cancer patients

Comorbidities Supportive care medication

Malnutrition Cancer therapy

Tumor-derived factors

Low physical activity

Sedentary behaviour
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Cardiac output
and circulation

Ventilation Muscle
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Exercise capacity after lung resection

N=64; assessment during first year after surgery

200+ 200+
° °
E\ 1504 ‘ o ® ° o ’E 1504 ° °® ‘
o ° ® © °
z ® 5°¢, 5 ¢ . Wg
= 100- % o o‘ x 1004 e 8 e °
£ . %’: % £ 28"
2 501 o %8 ¢ = 504 o’ °
°
O 1 1 1 1 O 1 1 1 1
0 1000 2000 3000 4000 0 2 4 6 10
Quadriceps endurance (J) DLco (mmol/min/kPa)
800+ 800
[ J [ J
° o °
600- ® u’° 600 4
€ T ot 2 = cn2te, &V
= o0 00 % — e ®°e® o
§4oo_ 80 e° O.J g4oo_ o O e® o
= ° "o = oo °
O O
200+ d 200-
°
0 1 1 1 1 O 1 1 1 1 1
0 1000 2000 3000 4000 0 2 4 6 8 10
Quadriceps endurance (J) DLco (mmol/min/kPa) [ d 2
Burtin C, Respirology 2017 UHASSELT

L ovoveer



Exercise capacity after breast cancer
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Before During After Metastatic
Treatment Treatment Treatment

Findings not unique for
breast cancer:

VO2max decreases 30
to 50% after treatment
in different cancer types

Patients After Therapy (n=140) 21.05 19.51 17.97 16.44
Healthy controls (n=107) 29.82 26.32 22.82 19.32
>y
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Exercise capacity after lung resection
n=88 HEALTHY SUBJECTS
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No. No.
Study Exercise Control  Mean (95% ClI)
Dronkers et al, 2010 ——— 22 20 -3.10 (-9.46 to 3.26) Eff t VO m
Swisher et al, 2015% - 18 10 -1.00(-7.20to 5.20) e C O n 2 aX
Jones et al, 2014% |—-—| 47 43 -0.20 (-2.89 to 2.49)
Travier et al, 2015% |-I-| 102 102 0.40 (-1.04 to 1.84)
Rogers et al, 20154 [ 110 112 0.60 (-1.27 to 2.47)
Segal et al, 2001* fi 82 41 075(-0.3810 1.87)
Midtgaard et al, 2013% f—==— 108 106 0.86 (-1.93 to 3.65) M I .
Courneya et al, 2007+ = 160 82  0.88(-1.48103.23) -
Wall et al, 2017% —=— 50 47 1.00 (-2.16 to 4.16) eta ana ySIS
Cormie et al, 20154 | 32 3 1.10 (-1.40 to 3.60)
Persoon et al, 20179 == 50 47 1.30 (-1.98 to 4.58) 1 1
Banerjee et al, 201777 ] 27 25 1.50 (-2.63 to 5.63) 48 RCT S - 3632 patlents
Kampshoff et al, 2015% = 186 91 1.54 (-0.63 to 3.71)
Segal et al, 2009% —=] 80 41 1.75 (-1.24 to 4.74)
Dunne et al, 20167 —— 20 17 1.88 (-1.44 to 5.20)
Cavalheri et al, 20177¢ —— 6 8 1.90 (-2.04 to 5.84) T . f . t
Alibhai et al, 2015™ = 57 24 1.94 (-1.64 to 5.52) [
Jones et al, 2014% —=— 25 25  2.00(-2.55to 6.55) Imlng o Invervention
Eriksen et al, 20177 p——q 14 7 2.00(-5.37t09.37)
Mostarda et al, 2017% i 9 9 2.00(-1.33t0 5.33)
Lahart et al, 2018 — — 16 16 2.10 (-2.32 to 6.52) ® Type Of cancer
Hwang et al, 2012% |—-—| 13 10 2.10(-294to 7.14)
Giallauria et al, 20167 | 25 26 2.10 (-0.17 to 4.37) . . ..
Gehring et al, 2017% —— 19 9  2.10(-3.68t0 7.88) ° -
Rogers et al, 2009% ——] 21 20  2.80 (-2.60 to 8.20) Llnear VS non Ilnear tralnlng
Mehnert et al, 2011%° —— 30 28 2.98 (-0.22 t0 6.18)
Courneya et al, 2008* —— 26 29 3.00 (-0.26 to 6.26) L .
Stefanelli et al, 2013% g 2 2 01610479 || AErobe tralnlng vs Combined
Edvardsen et al, 2015% — 30 31 3.20 (-0.73 to 7.13)
Cornette et al, 2016™ F— 20 22 3.20 (-0.95 to 7.35) L.
Courneya et al, 2003 —_— 24 28 3.30( 0.35t0 6.25)
Thorsen et al, 2005 = 59 52 3.30 ( 0.76 to 5.84) tral n I ng
Broderick et al, 2013* A 23 20 3.30 (-1.89 to 8.49)
Adams et al, 20177 — 35 26 3.60 (-0.03to 7.23) . = .
Rogers et al, 2013/ T 15 3 anisosy || ©  Duration of tralnlng
Herrero et al, 2006 e 8 8 3.90(-2.41t010.21)
Nuri et al, 20125 }—-—-—| 14 15 4.10 (-1.58 to 9.78)
Scott et al, 2013% = 47 43 4.10(1.13t0 7.07) ° i i
Hornsby et al, 2014% P 10 10  4.10(-3.38to 11.58) SuperVISed VS partly SuperVISed
Hvid et al, 2016™ |—-—| 12 7  4.30(-4.54to 13.14)
Burnham et al, 2002* | : | 12 6 4.60(-7.86 to 17.06) . .
Al-Majid et al, 2015 —] 7 7 4.80(0.79t08.81) ° PubhcatIOn yeal’
Courneya et al, 20094 H — 60 62 4.90 (0.61t09.19)
Do et al, 2015% A 32 30  5.20 {-1.60 to 12.00)
Pinto et al, 2013% e 20 26 6.84(1.17to 12.51)
Casla et al, 2015% Y ——] 45 44 6.87(3.76109.98) Dd : ﬂ ; d
Nuri et al, 2016% | | 15 15  8.28 (-3.99 to 20.55)
De Luca et al, 20167 II . II 10 10 8.50(-3.29 to 20.29) I nOt In uence mag n Itu e
Random effects model 2.13( 1.68 to 2.67) Of tral ni ng eﬁe Ct [ 3 3
e A A Scott JM, J Clin Oncology 2018 URA S LT
:Mean Difference ! R o o



The most complete overview of exercise effects

Therapeutic effects of aerobic and resistance
exercises for cancer survivors: a systematic review of
meta-analyses of clinical trials

Joel T Fuller,"* Michael C Hartland,” Luke T Maloney,* Kade Davison®

* 140 independent meta-analyses
* 139/140 meta-analyses suggest a beneficial effect of exercise

* The beneficial effect was statistically significant in 104 (75%) of meta-analyses

* Quality of evidence was variable, with most studies rated low or moderate
quality

 The majority of meta-analyses are entirely or mostly based on patients with
breast cancer
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The most complete overview of exercise effects

Therapeutic effects of aerobic and resistance
exercises for cancer survivors: a systematic review of
meta-analyses of clinical trials

Joel T Fuller,"* Michael C Hartland,” Luke T Maloney,* Kade Davison®

Primarily moderate effect sizes: cardiovascular fithess and
muscle strength

Primarily small effect sizes: cancer-related fatigue, health-related
guality of life and depression

Other beneficial effects based on individual trials: activity
behaviour, balance, endothelial function, body composition,
insulin resistance

(4 2

HASSELT
Fuller JT, British Journal of Sports Med 2018 %




FITT recommendations for individuals with cancer

Aerobic Resistance Flexibility

Frequency 3-5 d/wk 2-3 d/wk >2-3 d/wk with daily
being most effective

Intensity Moderate (40-59% Start with low Move through ROM as
VO2R; 64-75% Hrmax; resistance (e.g. <30% 1- tolerated
RPE 12-13 to vigorous RM) and progress with
(60-89% VO2R; 76-95% smallest increments

Hrmax; RPE 14-17) possible
Time 75 min/wk of vigorous At least 1 set of 8-12 10-30s hold for static
intensity or 150 min/wk repetitions stretching

of moderate intensity
or an equivalent
combination of the two

Type Prolonged, rhythmic Free weights; Stretching or ROM
activities using large resistance machines or  exercises for all major
muscle groups (eg. weight-bearing muscle groups (!
Walking, cycling, functional tasks Radiation, surgery area)
swimming) targeting all major

muscle groups
>>
UHASSELT
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FITT recommendations for individuals with cancer

Frequency 3-5 d/wk 2-3 d/wk >2-3 d/wk with daily
being most effective
Intensity Moderate (40-59% Start with low Move through ROM as
VO2R; 64-75% Hrmax; resistance (e.g. <30% 1- tolerated
RPE 12-13 to vigorous RM) and progress with
(60-89% VO2R; 76-95% smallest increments
Hrmax; RPE 14-17) possible
Time 75 min/wk of vigorous At least 1 set of 8-12 10-30s hold for static
intensity or 150 min/wk repetitions stretching
of moderate intensity
or an equivalent
combination of the two
Type Prolonged, rhythmic Free weights; Stretching or ROM

activities using large
muscle groups (eg.
Walking, cycling,
swimming)

resistance machines or
weight-bearing
functional tasks
targeting all major
muscle groups

exercises for all major
muscle groups (!
Radiation, surgery area)
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FITT recommendations for individuals with cancer
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FITT recommendations for individuals with cancer
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Risk assessment for exercise-induced adverse events
: Low Rigk:
o by s [Sonermcommansmorsser | 4
activity pye |1:-h5.'54cai activity for cancer sunvivors
* Mo significant comorbidities
Implemantatan af
physical activity
recommendalions
{zee SPA-)
]
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Individualization of training: an example (high intensity training)

RCT with 277 cancer survivors (2/3 breast cancer) that completed chemotherapy
o 12 weeks of exercise training — 2 sessions per week

Resistance exercises Endurance interval Endurance interval Counseling
(1-RM) 2 exercises exercises
(six exercises targeting Part A (MSEC) °(8 min  Part B
the large muscle alternating workload) (HRR) ® (3 x 5 min
groups) constant workload)
HI exercise ° 70-85 % 30/65 % >80 % Participants were

encouraged to start or
maintain a physically
active lifestyle in

. b o
LMI exercise 40-55 % 30/45 % 40-50 % addition to the
supervised exercise
sessions
T
30 " =
'; =14 <
£ i
; - H igh intensity -
§ =12 ;
M- L ow-to-moderate intensity g
E 25 " :
~ —&— Ccontrol ®
© —~
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Individualization of training: an example (NMES)

« RCT with 49 patients receiving palliative treatment for lung cancer

« 30 minutes of quadriceps NMES; minimally 3 sessions per week

» Only 50% of patients reached the
minimal adherence

» Adherence was enhanced by
incorporating sessions into a daily
routine and hindered by undesirable
effects of chemotherapy

» There were no serious adverse events
related to NMES

» There were no effects on quadriceps
strength, thigh muscle mass and
physical activity

(4 4
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