05/12/2017

o

| | ( jV I ] Universidade de Sao Paulo :
Brasil ME

UNIVERSIDADE DE EDUCAGAQ FISICA E ESPORTE
EEFE-USP

EXERCICIO E DOENCA RENAL CRONICA

N
&‘&t
Prof. Ms. Rafael Rezende da
Doutorando Pds-Graduacdo da Nefrologia FMUSP

Posterior vena cava
Renal artery and vein
Aorta

Urinary bladder r L0

Urethra _LHA‘ N

(a) Excretory organs and major
associated blood vessels

(b) Kidney structure Section of kidney from a rat

Afferent
arteriole  Giomerulus

Juxta-  Cortical
medullary

Proximal tubule
Peritubular capillaries




05/12/2017

Glomerulus

capsule

Em sintese:

Rim normal:
1- Eliminagdo de produtos indesejdveis do metabolismo;

2- Regulagdo da Homeostase;

Volume extracelular

- i * Controle da PA
- Concentragdo de eletrélitos

5 L o * Produgdo de eritrocitos
+ Pressdo osmotica do meio interno

* Produgdo de Vitamina D ativa
* PH
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Doenga Renal Cronica

Doenga Renal Crénica é definida como anormalidades funcionais e/ou estruturais

presente por um periodo > 3 meses com implicagdes para a salde.

KDIGO, 2012

Definigdo

A definigdo € baseada em trés componentes:

(1) Um componente anatdmico ou estrutural (marcadores de dano renal);
(2) um componente funcional (baseado na TFG) e

(3) um componente temporal.

Com base nessa definigdo, seria portador de DRC qualquer individuo que,
independente da causa, apresentasse TFG < 60 mL/min/1,73m? ou a TFG > 60
mL/min/1,73m? associada a pelo menos um marcador de dano renal parenquimatoso

(por exemplo, proteindria) presente hd pelo menos 3 meses.

KDIGO, 2012
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Epidemiologia

* Problema de salide publica no mundo

* Aproximadamente 13% da populagdo adulta dos EUA tem DRC estdgios 1 a 4.

+ Estima-se que 11% da populagdo adulta seja portadora de algum grau de DRC.
National Health and Nutrition Examination Survey (NHANES), conduzida entre
1999 e 2004 em adultos nos EUA (n = 13.233).

Epidemiologia
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Estdgios da DRC

Prognostico da DRC pela
categorizagdo de TFG e
albuminuria

GFR categories (ml/min/ 1.73 m?)

Description and range

a1 [ ] | =0

G2 | Redugdo média | 60-89

- g
média/moderada

G3b moderada/severa 30-44

o [Cwwms | | o=

Gs I Falha da fungdo renal | <15

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk: Orange: high risk; Red, very high risk.

KDIGO, 2012
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FISIOPATOLOGIA DA PROGRESSAO

Nephron
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Aumento do fluxo sanguineo
Aumento da pressio hidrostética

Perda de néfrons ===} Hipertensdo glomerular

Estiramento, ruptura,

necrose Perda da fungBo de barreira

do glomérulo

Lesdo endotelial, mesangial T
2 Proteinuria
e de podocitos el

Favorece a liberagdo de mediadores
inflamatérios no espago peritubular

Favorece a liberagdode
mediadores inflamatérios

Inflamagdo

Fatores de crescimento
Quimiocinas

Citocinas

Angiotensina ll

Proliferagdo

Proliferagdo de fibroblastos
D i de matriz ext:

Glomeruloesclerose
Fibrose tubulointersticial

Perda de néfrons  ¢eeeessssssssssss= Fibrose

Effect of Altered Cytokine Production in Uremia on Various Target Organs

Unfriendly uremic milieu ——» \

Monocyte/macrophage

T Bone remodeling

T Insulin resistance

T Muscle catabolism

T Acute-phase reactants } ’
| Fetuin-A ‘ . :
T Endothelial dysfunction
. T Monocyte adhesion
T Adipocy_tokins 1 Appelité ; E‘l:-’nl-o«:.:(r?dr:;:::‘:la cell proliferation
RIoducton Gz T Vascular calcification
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Consequéncias da Perda de Fungdo Renal

-Actimulo de produtos indesejdveis do metabolismo - SINDROME UREMICA:

* Perda de capacidade de regulagdo do volume extracelular;
- Desequilibrio hidroeletrolitico:

- Desequilibrio dcido-basico;

* Perda de mecanismos reguladores da PA;

* Queda da produgdo de eritropoetina;

- Perda do balango cdlcio-fésforo;

Formas de tratamento
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Medidas terapéuticas

Controle:
1 - Hipertensdo Arterial;

2 - Diabetes;

Retardar a progressdo da DRC

Hemodidlise

A HEMODIALISE

€ uma alternatha terapéutica de tratamento 3os
pacientes portadores de insuficitncia renal
erdnica Trata-se de um processo artificial de

£ no fitro que ocorre um
processo chamade difusio.
1o qual se retiram do sangue
VArias toxinas, entre elas uréia,
Creatinna © POtasno.
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Didlise peritoneal

Dialysate fluid

T

-7 —Waste fluid

Continuous Ambulatory Peritoneal Dialysis

Transplante renal

Doador vivo Receptor

10
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Risco x Beneficios

11
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Acute exercise does not impair renal function in nondialysis chronic kidney
disease patients regardless of disease stage

Davi A. Santana,'? Jacques R. Poortmans,” Egidio Lima Dérea,*
Juliana Bannwart de Andrade Machado,® Alan Lins Fernandes,! Ana Liicia Si-Pinto,”
Bruno Gualano,* and Hamilton Roschel’?
'Applied Physiology & Nutrition Research Group, School of Physical Education and Sport, University of Sdo Paulo, Sdo
Paulo, Brazil; *Faculty of Medicine, Rheumatology Division, University of Sdo Paulo, Sdo Paulo, Brazil; *Faculty of Motor
Sciences, Free University of Brussels, Brussels, Belgium; *Internal Medicine, University Hospital, University of Sdo Paulo,
Séo Paulo, Brazil; and *Clinical Laboratory Division, University Hospital, University of Sdo Paulo, Sdo Paulo, Brazil

Submitted 15 March 2017; accepted in final form 12 May 2017
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Table 3. Renal function data

CON(n = 11) CKDi2(n=11) CKDs s (n = 11)
Serum creatinine, mg/l
Basal 7514 9.6 =26 25.6 = 1.01*%
Post 0 79=14 10.1 £2.7 26 = 1.01%¢
Post 30 76=14 96 =27 263 = 1.02%%
Post 60” 75+15 94+24 25.7 = 1.03*%
Creatinine excretion rate, mg/mini
Basal 097 =0.24 0.86 = 0.22 0.82 =0.19
Post 0 0.94 = 0.22 077 = 0.18 0.76 = 0.18
Post 30" 1.00 = 0.26 088 + 0.18 0.79 = 0.15
Post 60 1.05 = 0.28 0.88 = 0.22 0.82 = 0.18
Urine output, ml/min
Basal§ 1.2 =042 1.14 + 0.53 1.09 =03
Post 0 0.97 = 0.52 1.1 =045 1.00 = 0.18
Post 30 1.39 = 0.81+ 242+ 146 1.78 = 0.81
Post 60 297 = 1498+ & 327 * 1.76#+ 2.04 = 1.08
eGFR, ml-min~"-1.73 m 2
Basal 11720 89 + 20* 32 = 14%%
Post 0’ 113 =20 85x21* 31 = 13*%f
Post 30 116 = 18 87 £ 20* 31 £ 13*%%
Post 60 117 =19 89 + 19* 32 = 14%¢

Values are shown as means *+ SD; n, no. of subjects. Basal, immediately before exercise; Post (', immediately after exercise; Post 30°, 30 min after the end
of exercise; Post 60°, 60 min after the end of exercise: eGFR, glomerular filtration rate estimated by the CKD Epidemiology Collaboration creatinine equation
2009. *P < 005 (vs. CON, between-group comparison); TP < 0.05 (vs. CKD; 2, between-group comparison); #P < 0.05 (vs. Basal, within-group
comparison); +P < 0.05 (vs. Post 0", within-group comparison); and indicates P < 0.05 (vs. Post 30", within-group comparison); $Main effect of group (P <
0.05 when comparing CON with both CKD,_> and CKD5_.); §Main effect of time (P < 0.05 when comparing baseline with both Post 30" and Post 60°).

Beneficios

<<=

13
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DRC e Exercicio

Doencgas

Cardiovasculares

Problemas
Musculares

N A

DRC

U

Processo de
incapacitacao

Processo de incapacitagdo

14
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Anemia

* A principal causa da anemia na DRC é a deficiéncia na produgcdo de
eritropoetina.

e Qutros fatores podem ser agravantes como a deficiéncia de ferro, de acido
folico e vitaminaB12.

(=2

oS 8
o 2

Normal erythrocytes Hypochromic erythrocytes
containing less haemoglobin

Redugdo da massa magra

¢ Restrigdes graves na dieta, com ingestdo reduzida de proteinas.

15
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Massa muscular e Sobrevida

B

Probability of freedom from cardiovascular death

0.2 4

High BMI, UCR>0 55

Nomal BMI, LK
High BMI, UCR

D W

<0 55

nomal BMI, UC

2 3 4
Time on dialysis (years)

Beddhu S et al. JASN 2003;14:2366-72
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Inatividade Fisica e Sobrevida
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Pacientes sedentarios : 62% maior risco de
morrer apés 1 ano
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O’Hare AM et al. AJKD 2003;41:447-54
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Processo de incapacitagado

* Espiral da Fragilidade

Inativo

DRC e Exercicio

Painter (1996)

17
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DRC e Exercicio

[Doenca ||

ainter (1996)

DRC e Exercicio

Destreinamento

Painter (1996)

18
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DRC e Exercicio

Destreinamento

Painter (1996)

DRC e Exercicio

Destreinamento

‘“ Aconselhamento sobre

atividade Fisica

Painter (1996)

19
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DRC e Exercicio

Destreinamento

f Atividade
Fisica

J

‘ﬂ‘ Aconselhamento sobre

atividade Fisica

Painter (1996)

DRC e Exercicio

Destreinamento

=,

Otirpizacéo da
fungéo fisica

T Atividade
Fisica

s

‘“ Aconselhamento sobre

atividade Fisica

Painter (1996)
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DRC e Exercicio

* Programa de Exercicio Fisico na DRC |:> Melhora da qualidade de vida.

* Principal foco: Tratamento, Prevencdo e retardo da progressao da doenca.

(Finkelstein, 2009; Moinuddinet al, 2008;Johansen, 2007))

0 Complete + Censored
(P=0.009 Log-rank test)

'1_‘——1.......7
75 * >
‘LSS ES

Time, days

(Sietsema et al 2004 Kidney International, 65, 719-724)

175
175

IN

Cumulative proportion surviving
c o000 0 2
ER8EER
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Capacidade funcional e Sobrevida

Handgrip strength

0 T T Y T T T
0 12 24 36 48 60

Time (Months)

Stenvinkel et al. (2002) Nephrology Dialysis Transplantation, 17: 1266-1274

Como trabalhar com individuos
com perdas da funcdo aerdbia e
neuromuscular??

22



05/12/2017

DRC e Avaliagdo Fisica

* Teste Funcionais: Equilibrio, Forca muscular, capacidade aerdbia, Tempo de
reacao e flexibilidade.

(Koufaki et al, 2002; Painter et al, 2002)

(Koufaki et al, 2002; Painter et al, 2002)

23
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DP9

Qualidade de Vida: SF-36

SF-36® Scales Measure Physical
and Mental Components of Health

Physical Mental
Function Health @
Piyita et | @

hysica Bl emiall Emotional

Commpomnent
Bodily Social
Pain Function @

General

Health MHaly @

- Ware,

Treinamento de Forgca e DRC

24



05/12/2017

Cross-bridge
Myofibrillar Proteins
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Valor Maximo de Forga

nmeira Derivada

Terceira Dernvada
-«€—Segunda Derivada

1 1 1

05

1 15 2 25 3

Forca(KGf)

Forga méxima

A,

Curva de forga

Tampe 100

Jempo30

_—_ B

Tempo (sec)

26
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Tabela 1. Valores da Pré — carga e dos parametros da curva forga.

A B C D

Controle 29,88 £ 12,02 -0,87 £ 0,05 16,53+5,78 1,25£0,97

DRC 3,28+ 10,48* -0,88 £ 0,04 13,32+ 14,25 2,26+3,11

Tabela 2. Valores de forga maxima e tempo de perda de forga no Platé da curva de forga.

Forga Maxima Tempo 100 Tempo 90 |Tempo 80

Controle 24,94 £9,33 381+234 5,92+2,88 7,85+ 3,08

DRC 21,82+7,58 4,51+1,98 6,06 + 2,54 9,68 £ 5,43

10,00
9,00
8,00
7,00
6,00
5,00 W DRC

sec.

4,00 - SED
3,00
2,00
1,00

0,00
tempo 100 tempo 90 tempo 80

¢ Manuteng¢do da fibra Tipo |

¢ Reducdo da ac¢do da fibra Tipo Il

Rezende et al, 2013 — dados n&do publicados

27
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Problemas Musculares

* Nao acontece em todos os estagios;

* Necessdria a avaliacao inicial;

"'IH
T‘!ur ,i

H’ I'/

*i

p>Progressdo de 1 para 3 sets de 8-10 reps

p>2-3 dias por semana

i
\

Treinamento de forga
Aconselhamento ( DRC 1-2)
Supervisionado (DRC 3-4)

i

it

= A
=7

28
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* Para prescricao do treino de forca levar em consideracao da doenca de
base ou a comorbidade em pacientes pré-dialiticos.

Treinamento de forca durante a didlise

>Realizado nas primeiras horas da sessdo
> Avaliagdo inicial necessaria

>Utilizagdo de Caneleiras, Halteres e Therabands

> Acompanhamento e monitorizagdo da sessdo

29
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Treinamento Aerdbico e DRC

VO,,;., € Sobrevida

0 Complete + Censored
2 (P=0.009 Log-rank test)
% 1.05
2 1.00 ;
: -L-ﬂ—ﬂ.P“—
.g 0.95
g 090
o 085
2 % _
s s
8 PSS SS

Time, days

IN

175
175

(Sietsema et al 2004 Kidney International, 65, 719-724)
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Sedentary
Lifestyle

!
Obesity

B

Low Cardiorespiratory
Fitness
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T Blood Pressure
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1 Glucose Tolerance
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1 Oxidative Stress

T Intraglomerular
Pressure
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Plaque Formation
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Smart 2013
Leptin resistance -— Excess adiposity
= 1T Leptin
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T RAS activity
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activity mﬂammanon
TNF-a T FFA
\ T IL-6
v
H T
ypertension - Endothel:al ROS
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— Renal injlary = Thsulin résistance —
Albuminuria /
’ Glomerulosclerosis Tl GIGcose
T MAPK/ERK 1/2 t Insulin
Stump 2011
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DRC e Treinamento Aeradbio

¢ Reducdo da Pressao Arterial, Controle da Glicemia.

* Melhora da capacidade aerdbia.

Finkelstein, 2009; Moinuddinet al, 2008;Johansen, 2007)

DRC e Treinamento Aerobio

+ Adogdo de exercicios aerobicos entre 50 — 60 % do VO,
pico para individuos em estagios inicias da doenga.

« Monitorizagdo da PA e da glicemia antes e apds a sessdo
de treinamento.

+ Avaliagdes periodicas do VO, pico.

32
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* Para prescrigdao do treino aerdbico levar em consideracao da doenga de
base ou a comorbidade em pacientes pré-dialiticos.

Treinamento aerdbico durante a didlise

>Realizado nas primeiras horas da sessdo
> Avaliagdo inicial necessdria

»>Utilizagdo de Bikes

»Acompanhamento e monitorizagdo da sessdo

33
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Contents lists available at SciVerse ScienceDirect

Journal of Science and Medicine in Sport
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ELSEVIER journal homepage: www.elsevier.com/locate/jsams

Review

Exercise & Sports Science Australia (ESSA) position statement on exercise and
chronic kidney disease

Neil A. Smart?*, Andrew D. WilliamsP, Itamar Levinger<!, Steve Selig9, Erin Howden¢®,
Jeff S. Coombes¢, Robert G. Fassette:f

4 School of Science and Technology, University of New England, Armidale, NSW 2351, Australia

b School of Human Life Sciences, University of Tasmania, Launceston 7250, Australia

¢ Institute for Sport, Exercise and Active Living (ISEAL), College of Sport and Exercise Science, Victoria University, Melbourne, Australia
d Centre for Exercise and Sports Science, Deakin University, Victoria, Australia

€ School of Human Movement Studies, University of Queensland, St. Lucia, QLD, 4072, Australia

f Department of Renal Medicine, Royal Brisbane and Women's Hospital, Brisbane, Queensland, 4029, Australia

Table 1

Published randomized, controlled studies of exercise training in CKD patients versus sedentary control.
Aerobic training studies N (EXT) CKD stage Training Study duration, delivery method Data extracted
Chang?’ 71(36) HD AT 2 Months, ID Cycling JFatigue
Cheema?! 49 (24) HD RT 3 Months, Strength ID 1Strength
Cheema?® 49 (24) HD RT 3 Months RT. ID Cytokines-no change
Chen J.%8 50(25) HD RT 4 Months ID 1Strength, +ADL
Chen P.Y.%? 94 (45) CKD 2-4 AT 3 Months, HD Biochemistry, no change
Daniilidis>® 34 (20) HD AT 3 Months, ID JIL-6
Deligiannis?? 60 (30) HD CcT 6 Months, ND tPeak VO,, tHRV
Deligiannis3? 16(12) HD CcT 6 Months, ND tPeak VO3, +LVEF %
Dong?? 32(15) HD RT 6 Months Diet plus EXT vs Diet |Body Mass and +Strength
Frey2® 11(5) HD AT 2 Months, ID tEnergy Intake
Johansen?? 79 (40) HD RT 3 Months, ID tMuscle size, tstrength, 1SF-36!
Koh¥ 70 (43) HD AT 6 Months, Cycling, ID 1SF-36
Koufaki?? 18 (15) HD AT 3 Months, Cycling, ID tPeak VO3, tEnergy Intake
Kouidi?! 31(20) HD AT 6 Months, various aerobic, ND tPeak VO3, | Depression
Kouidi®! 48 (24) HD CT+ 4 Years, Aerobic & Strength ND Home v outpatient 1 Peak VO2
Kouidi*? 59 (30) HD CcT 10 Months, Cycling ID tPeak VO2
Leehey?® 11(7) CKD 2-4 AT 6 Months Home eGFR, HbA1C, lipids, calories, body mass all no change
Moros-Garcia®® 34(23) HD AT 4 Months, Cycling ND tPeak VO3
Oliveros®2 15(9) HD cT 4 Months ND tStrength, +QOL, Cytokines
Painter* 24(10) HD AT 5 Months, Cycling, ID tPeak VO,
Parsons®? 13(6) HD AT 2 Months Cycling, ID 1SF-36
Reboredo®® 22(11) HD AT 3 Months, ID 1HRV and tLVEF
Van Vilsteren3® 96 (53) HD cT 3 Months, Cycling/Strength ID tPeak VO, 1SF-36
‘Wilund®* 17 (8) HD AT 4 Months, ID CYCLING JOxidative stress and body fat

Abbreviations: AT, aerobic training: RT, resistance training: CT, combined training: ID, intra-dialytic training: ND, non-dialysis training: HD, haemodialysis: HRV, heart rate
variability: LVEF, left ventricular ejection fraction.

f Some patients also received nandralone.

# Compared home versus outpatient exercise training.

Smart 2013
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Table 2

Guidelines for aerobic and resistance exercise prescriptions in ESKD patients undertaking (non-nocturnal) haemodialysis.

ESKD inter-dialysis

ESKD intra-dialysis

Non-dialysis

Aerobic

Session duration

Session timing

Intensity (% max. HR) or RPE (6-20
point scale)

Weekly duration
Modality

Resistance

Initial frequency per week
Different muscle groups/exercises
Initial volume

Timing

Modality

Indications

Flexibility

Build up to 30-45min

Non-dialysis days

55-70% max HR, RPE 11-13 Moderate
(preferably >60% max HR)

Up to 180 min
Walking/cycling/other

Two non-consecutive days

8-12 exercises prioritizing major muscle
groups

1 set to fatigue, 12-15 reps or 60-70%
Repetition Maximum

Non-dialysis days

Weight-bearing activity, thera-bands,
weight cuffs, light dumbbells, weight
machines

Cachexia, poor bone density, low BMI or
lean body mass

Build up to 30-45 min

During first 2 h of dialysis
55-70% max HR, RPE 11-13
moderate (preferably >60% max
HR)

Up to 180 min

Cycling while seated using arm or
leg ergometer

Two non-consecutive days

Up to 12, as many as practical in
dialysis session

1 set to fatigue, 12-15 reps or
60-70% Repetition Maximum
Before or during dialysis
Weight-bearing activity,
thera-bands, weight cuffs, light
dumbbells - as practical in dialysis
Cachexia, poor bone density, low
BMI or lean body mass

Build up to 30-45 min

According to patient needs

55-90% max HR, RPE 11-16 moderate
to vigorous (60-90% max HR)

Up to 180 min
Walking/jogging/cycling/other

Two non-consecutive days
8-12 exercises (major muscles)

1 set to fatigue, 10-15 reps or 60-70%
repetition maximum

As comfortable

Weight-bearing activity, thera-bands,
machine and free weights.

Cachexia, poor bone density, low BMI
or lean body mass

5-7 days per week for a duration of about 10 min per session. Where possible combine with aerobic or resistance exercise
session and include balance exercises for those at risk of falls.

“Both resistance and aerobic activity should be completed (although not necessarily in the same session); recommendations assume no contraindications to exercise.

Abbreviations: Reps, repetitions; BMI, body mass index; RPE, rate of perceived exertion; HR, heart rate.

* Avaliacao das doengas adjuntas a DRC

Smart 2013

Obrigado

rafael.rezende22 @usp.br
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