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Forga muscular

g;‘;;::.l/—"

Edema Sensibilidade cutanea

Brito CMM, et al. Manual de reabilitacdo em oncologia do ICESP; 2014.



e Reabilitagdo no cancer de pulmio

O paciente pré tratamento — Caquexia oncologica

Sindrome multifatorial: Perda de muscular esquelética (com ou sem perda de tecido adiposo), nao totalmente
revertida pelo suporte nutricional convencional, levando a deterioragao funcional continua.

Manifestado por balang¢o proteico e energético negativo, impulsionado por uma combinacao variavel de redugao da

ingestao alimentar e alteragoes ho metabolismo. Cachexia diagnosis: Weight loss of at least 5% in 12 months or less (or BMI < 20kg/m?)

* Decreased muscle strengih

* Fatigue
* Anemia
60% * Low fat-free mass index [ jnereased inflammatory markers (CRF, [L-6)
0 * Abnormal ochemistry © 1 - Anemia (Hb<12 gidl}
CA pulmﬁo = Low serum albumim (<32 g4d1)

Chronic 1llness
o.g Chrosse hearl faalure, Chromic obstrective pulmonary descase. Cheonss kidney discasc, Chronss infoctsom & sopsis, Cancer

|
f Anemia Hypogonadism ]_;r!s“lmh Inflammation Anorexia
80% Muscle wasting | Fat loss |
Doenc¢a I | I

avancada Weakness & Fatigue

Reshuced mvmschbe siremgih, V0 mad, and phowical scinvity

Weight loss

Watanabe H, Oshima T. Anticancer Res. 2023 Feb;43(2):511-521.
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O paciente pré tratamento — Caquexia oncologica

e Incroased:
. - Lipid mobilization
Lipolysis

e ——

Increased:
- Lipid utilization
Termogencais
- Lipolysis BAT/——
Increased:

- Gluconcogencals
Acute-phaso proteins

Reduced
calorie
intalee

Systemic inflammation

IL-1, IL-6, TNF-a .

Increased:
Proteolysis
- Apoptosis

SMADs, NF kB, Fox0Os increased

- Protein synthesis
atrophy-related genes — M)‘oxc;edm‘

Regenceration

Romagna ES, et al. Sao Paulo Med J. 2020 Mar;138(2):152-157.
Ongaro E, et al. Gastric Cancer. 2017 Jul;20(4):563-572.
Baba MR, et al. Asia Pac J Oncol Nurs. 2021 Aug 27;8(5):508-518.
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Redugdo da
' — tolerancia ao
Li White adipose tissue
e ® Atophy ‘ P esforgo
: :::utte p.hase response ® Fibrosis ® Wasting .(‘ Jf\',”,
eatosis - : ANV
. ® Impaired function @ Lipolysis \\’,6-‘ ,
@ Ketone production ® Fatty Acid Release D -
t @ Remodelling / Browning @ @ Pior resposta ao
\ tratamento
G
Skeletal Muscle Tumor and —/'
@ Atrophy Host Response
® Proteolysls Brown adipose tissue
; ; » ® Thermogenesis .
@ Insulin resistance Piorada
@ Muscle Weakness qualidade de
/ \ \ vida
Gut Brain
® Microbiome alterations Disturbed hypothalamic
feeding circuits
® Barrier dysfunction gt @ Inflammation () Morte em 20—
@ Malabsorption 2 oY i : LS c—
& B @ Anorexia T = 40% dos casos
523

Avancini A, et al. The Oncologist. 2020; 25(3):555-569.
Fearon K, et al. Lancet Oncol. 2011; 12:489-95.
Han J, et al. EINMMI Res. 2021 Sep 23;11(1):94.
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Tratamento da Caquexia

Terapia Nutricional Terapia Medicamentosa

. e Antiinflamatdrios nao esteroides
Suplementos dietéticos

Exercicio Fisico
. . . ] Corticoesteroides
Vitaminas e minerais

Bdmeea — 3 Terapia anticitocina dividualizad
8 Acido eicosapentaenéico [eit u? izado
N30 se recomenda Terapia Aminoacidos de cadeia ramificada, L-carnitina, CoQ10 AT .
nteral renteral d rpt'n Medicamentos para hipermotilidade gastrointestinal Cor:l conser\{agao
entera ouA parenteral de rotind Cloridrato de Anamorelina € energla
no cancer avangado. .
Olanzapina e acetato de megestrol

Roeland E, et al. J. Clinical Oncology. 2023, 41: 4178-4179.
Arends J, et al.. ESMO Open. 2021 Jun;6(3):100092.
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Radiodermite
Tosse
Dispneia
Fadiga
Dor
Disfagia

Pneumotoxicidade
Cardiotoxicidade

Fadiga
Perda de massa muscular
Fraqueza muscular
Neuropatia periférica Fadiga
Mucosites Pneumotoxicidade
Pneumotoxicidade Cardiotoxicidade
Cardiotoxicidade Dist. coagulagdo
Dist. coagulacao
Alteragoes do humor

Granger CL. J Physiother. 2016 Apr;62(2):60-7.
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O paciente em terapia adjuvante

Type Il sarly tloxicity —

AAS reaction of low

peoldernatve Cobs (Forobiasts

Cytohres
chomoiones, & 1o
R4 TGIE TP

‘\ Crronic effects

Scar Waue replacoment
of normal g Isue

Lung fibrosis

. nGoMelum. muncies)

|

DNA damage s e

ONOXAISIC MO
g a~d organeles
ROS
g s RC,.—’ENAuMMﬁ\
", I
&'/J et £ padal and blood
- Col doath
N

TNy (ol Nl aton
(eucocytes, hymphocytes )

l

Hypouka, Grop in ung perfusion,
rg denpty ecdema

l

Pneumonitis

Type | early
toxicity

MECHANISMS OF DRUG-INDUCED CARDIOTOXICITY

Growth factor (GF)
signalling Mitochondria
Vascular endothelial GFs functioning
Epidermal GFs Fusion-fission cycling
Platelet-derived GFs Genomic stability
Energy production
1 APOP'“"

Electrophysiolog\y"‘
lon channel inhibition

Flbfosls
Thrombosls

PERDA DE FUNCIONALIDADE

Dorsal Root
Ganglion

X Platinum Compounds
Spinal cord

Vinca Alkaloids
Taxanes
Thalidomide

Myelin Bortezomib

Vinca Alkaloids
)— Taxanes

Bortezomib
@ Taxanes
Bortezomib
Blood lonChannels
00!

Thalidomide

Microtubules

Mitochondria

Vinca Alkaloids
Taxanes
Thalidomide

Nerve Terminals

Giuranno L, et al. Front Oncol. 2019 Sep 6;9:877

Mamoshina P, et al. Cell Rep Med. 2021 Mar 16;2(3):100216.
Park SB, et al. CA Cancer J Clin. 2013 Nov-Dec;63(6):419-37
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O paciente cirurgico

Muitos pacientes com Ca Pulmao até o estagio IlIA sdao excluidos da cirurgia pulmonar devido a funcao pulmonar
prejudicada e ao risco aumentado de CPP.

Baixos valores preditivos para o pds-operatério (ppo) de CVF e VEF1 também excluem pacientes da cirurgia.

Aumento da capacidade de exercicio esta associado a menos CPP.

e s

WG Hypoventilation
atelectasis

Kendall F, et al. Rev Port Pneumol (2006). 2017 Nov-Dec;23(6):343-351.
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Pré-operatodrio

Condutas realizadas
Educacgdo do paciente / orientagoes

Waking
Mobility/Physical Function N 75 Cyding 38 25

Exercise Capacity NN 56 Strengthening (Upper Limb)

Other Assessments” | NEEEEG—__——— 39 Strengthening (Lower Limb) = None

Fraity I 33 Range of Motion A few

Falls Risk |G 33 Balance Training 25 13 [N

PROM: I 33 Hydroherapy I N ot

Muscle Strength/Power NN 22 Functional Exercise 38 38 25 = All
Shoulder Range of Motion [N 17 Breathing Exercises [EENNINNENEGEGEGEGEGEEEEEE I
Thoracic Spine Range of Motion [ 11 Inspiratory Muscle Training [T e
Percentage of respondents out of total n=17 Home Exercise Program 25 25 50
Percentage of respondents out of total n=8

Whish-Wilson GA, et al. J Clin Med. 2023, 9;12(6):2146.
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Educa¢do do paciente / orientagoes

Ac- Ari Cardiorespiratory status | 100
Pos Operatorlo Mobiity/Physical Function RN 55

Pain I o7
Falls Risk [ 63
Shoulder Range of Motion |G 46
Exercise Capacity [N 36
Musde Strength/Power [ 29
PROMs I 25
Thoracic Spine Range of Motion [ 22
Fraiity [ 20

Percentage of respondents out of total n=59

Condutas realizadas

Early mobilisation
Other aerobic exercise (e.g., cycling) I — 16 14 4
Supported cough/huff 14 84

Airway clearance techniques I ——

Breathing/volume restoration techniques | L S 0 L Y - S
Inspiratory muscle training | A - . 45 | -
Strengthening (lower limb)  IENFZ I A 14 5 = Some
Strengthening (upper limb) Y 3 ENAy] = Most

Thoracic Spine Range of Motion SN 16 11 26 n Al
Shoulder Range of Motion [ F 2 S I N
Group Exercise | - 4 4 4]
Home Exercise Program [ | i 16 32
Percentage of respondents out of total n=57

Whish-Wilson GA, et al. J Clin Med. 2023, 9;12(6):2146.
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Treinamento aerdbico

e Sessao de 30 a 60 minutos

* Esteira ou bicicleta ergométrica.

* |nicio com 30 —39% FCM, progressao para 40 —49% FCM; até atingir 85% - 95% FCM.
e 50-60-75a95% do Borg maximo do paciente.

e Minimo de 10-15 minutos.

Em quadros avancados ou durante adaptacao — treinamento intervalado
(ex: 5 minutos - pausa - 5 minutos - pausa — 5 minutos)

Peddle-Mclintyre CJ, et al. Cochrane Database Syst Rev. 2019 Feb 11;2(2):CD012685.
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Treinamento de for¢a

Series de 5-8 repeticdes, com 70% a 90% de 1RM

Sessdao com pequenos incrementos de dez minutos (avaliar nivel de fadiga do paciente).
Progressao lenta.

Resistidos para MMII, MMSS, tronco e abdomen.

Peddle-Mclintyre CJ, et al. Cochrane Database Syst Rev. 2019 Feb 11;2(2):CD012685.
Michaels C. Transl Lung Cancer Res. 2016 Jun;5(3):235-8.
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Analysis 1.1. Comparison 1 Exercise training versus control, Outcome 1 Exercise capacity (6MWD). Analysis 1.8. Comparison 1 Exercise training versus control, Outcome 8 Lung Function (FEV1)
.8. " .

Study or subgroup Favours control control Mean Difference Walght Mean Difference
N Mean(sD) N Mean(sp) Flxed, 5% CI Flxed, 95% CI Study or subgroup Exercise tralning control 5td. Mean Difference Welght Std. Mean Difference

Henke 2014 18 187 (1067) u 475 _—— 34.39% 66.21(-35.48,167.9) N Mean(SD) N Mean({5D} Fxed, 95% CI Flxed, 35% C1

(150.5) Jastrzebski 2015 12 115(133) 8 209(26.1) W 35.44% 0.43(-0.48,1.33)
Jastrzebskl 2015 12 5639 (646) 8 500.4 —_—t— I5.5T% 54 5[-45 48,154 48] S o

(1243 Molasslotls 2015 18 -01(03) 17 0.2(0.3) B £4.56% 0.44[-0.23,1.11)
vandarbyl 2017 3 533381 T -17.2(588) e e 30.04% 70.5]-38.29,179.29)

Total *+* 30 5 - 100% 0.43[-0.11,0.57]
Total ** 33 26 ——— 100% 63.33[3.7,122.56] Heterogenelty: Tau’=0; Chi*=0, df=1(P=0.09); I*=0%
- 1 - 12y — IR L
Heterogenelty: Tau*=0; Chi*=0.05, df=2(P=0.08); ’=0% Test for overall effect: Z=1. 53(P=0.17)
Test for overall effect: Z=2.08(P=0.04) L
L Favours control 2 1 o 1 z Favours exercise trainin
Favours control o -100 o oo 200 Favours exerclise tralning } J

Analysis 1.5. Comparison 1 Exercise training versus control, Qutcome 5 Fatigue.
Analysis 1.4. Comparison 1 Exercise training versus control, Outcome 4 Dyspnoea.

Study or subgroup Exerclse tralning control Std. Mean Difference Welght 5td. Mean Difference
Study or subgroup Exerclse tralning control Std. Mean DIfference Welght Std. Mean DIfference
N Mean(sD) N Mean(sD) Fixed, 95% CI Fixed, 95% CI N Mean(sD) N Mean(sD) Random, 35% CI Random, 35% Cl

Henke 2014 13 -2.1(24) 11 -12.8(34.6) —_— 23.98% 0.37[-0.39,1.12) Henke 2014 18 5.1(24.5}) 11 -6.4(28.2) —_ 32.0T% 0.43[-0.33,1.19|
Hwang 2012 11 -5.8(10.7) 13 -1.6(14.3) —_— 21% -0.32(-1.12,0.49] H\‘\'E‘ll’]g 012 11 51 I:J. 3.9) 13 a1 I;ZD:I R - S— 20.76% E'.12|-|:'.59.1 .C'3_
Jastrzebskl 2015 12 -0.7(L1) 2 0.4(0.9) —_— 14.83% -1.03|-1.99,-0.06)

Molasslotls 2015 19 -0.2(L.8) 13 0.6 (LT) — 38.17% -0.45[-1.1,0.21)
Molasslotls 2015 18 0{1.2) 12 0.7(L1) —— 3L5% -0.59(-1.25,0.07)
vanderbyl 2017 4 1(23) 7 0.5(2.3) —_— 8.60% 0.51]-0.74,1.77)

Total *** 43 42 e 100% 0.03[-0.51,0.58]
Total === 64 57 - 100% -0.271-0.64,0.1] Heterogenelty: Tau’=0.09; Chi*=3.32, df=2(P=0.19); ’=30.7T%
Heterogeneity: Tau’=0; Chi*=7.53, di=4(P=0.11); I"=46.86%

Test for overall effect: Z=0.12(P=0.9)
Test for overall effect: Z=1.44(P=0.15) L L 1 M i

Favours exercise training 2 1 [ 1 2 Favours control Favours exerclse training -2 -1 0 1 2 Favours control

Peddle-Mclintyre CJ, et al. Cochrane Database Syst Rev. 2019 Feb 11;2(2):CD012685.
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Treino de equilibrio

* Restricdes biomecanicas

* Limites de verticalidade

* AlteracOes dos ajustes posturais antecipatorios
* Respostas posturais prejudicadas

* Alteracoes da estabilidade na marcha

Quedas: relacionadas com o numero de ciclos de QT, numero de quedas no ultimo ano, medo de cair,
dispneia percebida, VEF1, PIMAX, forca de extensao do joelho.

Treino de equilibrio estatico, dinamico, mudancas de dire¢ao e dupla-tarefa.

Naz |, et al. J Cancer Surviv. 2023 Nov 14.
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Alteracoes sensoriais

) * Alteracdes da conducao nervosa decorrentes do uso de QT.

\ e QT com taxanos (paclitaxel e docetaxel) e a oxaliplatina.
* 30% a 40% dos pacientes tratados com QT vao enfrentar esse problema.
* 6 a 18 meses para amenizar ou melhorar totalmente

,’}

Acupuntura, laserterapia de baixa poténcia e eletroestimulagao nervosa, técnicas de
dessensibilizacao tatil e sensorial.
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Conservacao de energia

Gestao planejada de atividades que gastam energia para evitar a sua deplecao.

Atividades com gasto energético

Intervencao
comportamental

Planejamento Delegacao Definicao de prioridades

Higiene do sono

Reduzir gasto

e Minimizar a fadiga
energético

Sadeghi E, et al. Asian PacJ Cancer Prev. 2016 Oct 1;17(10):4783-4790.
Perdigdo M, et al. Rev. bras. Enferm. 2019; 72(6): 1519-1525.
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Fisioterapia Respiratoria Treino de equilibrio

Exercicio aerébico . . | A Estimulacao sensorial

Treinamento de forga ) Conservacao de energia
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