
SUPPLEMENTARY DATA 

Table S1. Search strategy  

Data base Terms 

MEDLINE (((((((((((((((((((((((((((((((((((((((((Kidney Failure, Chronic[Title/Abstract]) OR (Chronic 

Kidney Failure[Title/Abstract])) OR (End-Stage Renal Disease[Title/Abstract])) OR (End-

Stage Renal Failure[Title/Abstract])) OR (Renal Failure, End-Stage[Title/Abstract])) OR 

(Renal Failure, Chronic[Title/Abstract])) OR (ESRD[Title/Abstract])) OR (Renal 

Insufficiency, Chronic[Title/Abstract])) OR (Renal Insufficiency[Title/Abstract])) OR 

(Chronic Renal Insufficiency[Title/Abstract])) OR (Kidney Insufficiency[Title/Abstract])) OR 

(Kidney Failure[Title/Abstract])) OR (Renal Failure[Title/Abstract])) OR (Chronic Kidney 

Disease[Title/Abstract])) OR (Chronic Renal Disease[Title/Abstract])) OR (Acute kidney 

injury[Title/Abstract])) OR (Acute Renal Injury[Title/Abstract])) OR (Acute Kidney 

Insufficiency[Title/Abstract])) OR (Acute Renal Failure[Title/Abstract])) OR (Acute Kidney 

Failure[Title/Abstract])) OR (Cardio-Renal Syndrome[Title/Abstract])) OR (Renal 



HD[Title/Abstract])) OR (HemoHD[Title/Abstract])) OR (Extracorporeal 

HD[Title/Abstract])) OR (Hemodiafiltration[Title/Abstract])) OR (HemoHD, 

Home[Title/Abstract])) OR (Renal HD, Home[Title/Abstract])) OR (Home Renal 

HD[Title/Abstract])) OR (Home HemoHD[Title/Abstract])) OR (Peritoneal 

HD[Title/Abstract])) OR (HD, Peritoneal[Title/Abstract])) OR (Peritoneal HD, Continuous 

Ambulatory[Title/Abstract])) OR (Continuous Ambulatory Peritoneal HD[Title/Abstract])) 

OR (Renal Replacement Therapy[Title/Abstract])) OR (Kidney Replacement 

Therapy[Title/Abstract])) OR (Continuous Renal Replacement Therapy[Title/Abstract])) OR 

(Intermittent Renal Replacement Therapy[Title/Abstract])) OR 

(Hemofiltration[Title/Abstract])) OR (Hemoperfusion[Title/Abstract])) OR (Hybrid Renal 

Replacement Therapy[Title/Abstract])) AND (randomizedcontrolledtrial[Filter])) AND 

(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((Exercise[Title/Abstract]) 

OR (Exercises[Title/Abstract])) OR (Physical Activity[Title/Abstract])) OR (Physical 

Activities[Title/Abstract])) OR (Physical Exercise[Title/Abstract])) OR (Acute 

Exercise[Title/Abstract])) OR (Isometric Exercise[Title/Abstract])) OR (Aerobic 



Exercise[Title/Abstract])) OR (Exercise Training[Title/Abstract])) OR (Cool-Down 

Exercise[Title/Abstract])) OR (Cool Down Exercise[Title/Abstract])) OR (Warming-Down 

Exercise[Title/Abstract])) OR (Warming Down Exercise[Title/Abstract])) OR (Warm-Down 

Exercise[Title/Abstract])) OR (Warm Down Exercise[Title/Abstract])) OR (Cooldown 

Exercise[Title/Abstract])) OR (Cooling-Down Exercise[Title/Abstract])) OR (Cooling Down 

Exercise[Title/Abstract])) OR (Gymnastics[Title/Abstract])) OR 

(Calisthenics[Title/Abstract])) OR (Muscle Stretching Exercises[Title/Abstract])) OR (Static 

Stretching[Title/Abstract])) OR (Active Stretching[Title/Abstract])) OR (Static-Active 

Stretching[Title/Abstract])) OR (Static Active Stretching[Title/Abstract])) OR (Isometric 

Stretching[Title/Abstract])) OR (Ballistic Stretching[Title/Abstract])) OR (Dynamic 

Stretching[Title/Abstract])) OR (Proprioceptive Neuromuscular Facilitation (PNF) 

Stretching[Title/Abstract])) OR (Proprioceptive Neuromuscular Facilitation[Title/Abstract])) 

OR (Passive Stretching[Title/Abstract])) OR (Relaxed Stretching[Title/Abstract])) OR (Static-

Passive Stretching[Title/Abstract])) OR (Static Passive Stretching[Title/Abstract])) OR 

(Physical Conditioning, Human[Title/Abstract])) OR (Human Physical 



Conditioning[Title/Abstract])) OR (Human Physical Training[Title/Abstract])) OR (Circuit-

Based Exercise[Title/Abstract])) OR (Circuit Based Exercise[Title/Abstract])) OR (Circuit 

Training[Title/Abstract])) OR (Endurance Training[Title/Abstract])) OR (High-Intensity 

Interval Training[Title/Abstract])) OR (High Intensity Interval Training[Title/Abstract])) OR 

(High-Intensity Intermittent Exercise[Title/Abstract])) OR (Sprint Interval 

Training[Title/Abstract])) OR (Plyometric Exercise[Title/Abstract])) OR (Plyometric 

Drill[Title/Abstract])) OR (Plyometric Training[Title/Abstract])) OR (Stretch-Shortening 

Exercise[Title/Abstract])) OR (Stretch Shortening Exercise[Title/Abstract])) OR (Stretch-

Shortening Cycle Exercise[Title/Abstract])) OR (Stretch Shortening Cycle 

Exercise[Title/Abstract])) OR (Stretch-Shortening Drill[Title/Abstract])) OR (Stretch 

Shortening Drill[Title/Abstract])) OR (Resistance Training[Title/Abstract])) OR (Strength 

Training[Title/Abstract])) OR (Weight-Lifting Strengthening Program[Title/Abstract])) OR 

(Weight Lifting Strengthening Program[Title/Abstract])) OR (Weight-Lifting Exercise 

Program[Title/Abstract])) OR (Weight Lifting Exercise Program[Title/Abstract])) OR 

(Weight-Bearing Strengthening Program[Title/Abstract])) OR (Weight Bearing Strengthening 



Program[Title/Abstract])) OR (Weight-Bearing Exercise Program[Title/Abstract])) OR 

(Weight Bearing Exercise Program[Title/Abstract])) OR (Exercise Therapy[Title/Abstract])) 

OR (Remedial Exercise[Title/Abstract])) OR (Remedial Exercises[Title/Abstract])) OR 

(Exercise Therapies[Title/Abstract])) OR (Rehabilitation Exercise[Title/Abstract])) OR 

(Rehabilitation Exercises[Title/Abstract])) OR (Running[Title/Abstract]))) OR 

(Swimming[Title/Abstract])) OR (Walking[Title/Abstract])) OR 

(Ambulation[Title/Abstract])) OR (Stair Climbing[Title/Abstract])) OR (Stair 

Navigation[Title/Abstract])) OR (Warm-Up Exercise[Title/Abstract])) OR (Warm Up 

Exercise[Title/Abstract])) OR (Warmup Exercise[Title/Abstract])) OR (Warming-Up 

Exercise[Title/Abstract])) OR (Warming Up Exercise[Title/Abstract])) OR (Motor 

Activity[Title/Abstract])) OR (Movement[Title/Abstract]) AND 

(randomizedcontrolledtrial[Filter]))) AND 

((((((((((((((((((((((((((((((((((((((((((((((((Inflammation[Title/Abstract]) OR (Innate 

Inflammatory Response[Title/Abstract])) OR (Interleukins[Title/Abstract])) OR (Interleukin-

1[Title/Abstract])) OR (Interleukin-1alpha[Title/Abstract])) OR (Interleukin-



1beta[Title/Abstract])) OR (Interleukin-10[Title/Abstract])) OR (Interleukin-

11[Title/Abstract])) OR (Interleukin-12[Title/Abstract])) OR (Interleukin-12 Subunit 

p35[Title/Abstract])) OR (Interleukin-12 Subunit p40[Title/Abstract])) OR (Interleukin-

13[Title/Abstract])) OR (Interleukin-15[Title/Abstract])) OR (Interleukin-16[Title/Abstract])) 

OR (Interleukin-17[Title/Abstract])) OR (Interleukin-18[Title/Abstract])) OR (Interleukin-

2[Title/Abstract])) OR (Interleukin-23[Title/Abstract])) OR (Interleukin-23 Subunit 

p19[Title/Abstract])) OR (Interleukin-27[Title/Abstract])) OR (Interleukin-3[Title/Abstract])) 

OR (Interleukin-33[Title/Abstract])) OR (Interleukin-4[Title/Abstract])) OR (Interleukin-

5[Title/Abstract])) OR (Interleukin-6[Title/Abstract])) OR (Interleukin-7[Title/Abstract])) OR 

(Interleukin-8[Title/Abstract])) OR (Interleukin-9[Title/Abstract])) OR 

(Cytokines[Title/Abstract])) OR (Chemokines[Title/Abstract])) OR (Growth Differentiation 

Factor 15[Title/Abstract])) OR (Tumor Necrosis Factor Superfamily Ligands[Title/Abstract])) 

OR (Tumor Necrosis Factor-alpha[Title/Abstract])) OR (umor Necrosis Factor 

alpha[Title/Abstract])) OR (Tumor Necrosis Factor Ligand Superfamily Member 

2[Title/Abstract])) OR (TNF Receptor Ligands[Title/Abstract])) OR 



(TNFalpha[Title/Abstract])) OR (TNF-alpha[Title/Abstract])) OR 

(Interferons[Title/Abstract])) OR (Interferon-gamma[Title/Abstract])) OR (Interferon-

alpha[Title/Abstract])) OR (Interferon Type I[Title/Abstract])) OR (Interferon-

beta[Title/Abstract])) OR (Transforming Growth Factor beta[Title/Abstract])) OR 

(Transforming Growth Factor beta1[Title/Abstract])) OR (Transforming Growth Factor 

beta2[Title/Abstract])) OR (Transforming Growth Factor beta3[Title/Abstract])) OR (C-

Reactive Protein[Title/Abstract]) AND (randomizedcontrolledtrial[Filter])) 

Cochrane 

Central 

Register of 

Controlled 

Trials 

renal insufficiency, chronic OR kidney disease OR renal disease OR kidney injury OR renal 

injury OR kidney insufficiency OR kidney dysfunction OR renal dysfunction OR kidney 

abnormal OR renal abnormal OR kidney damage OR renal damage OR kidney failure OR renal 

failure OR kidney complication OR renal complication OR kidney manifestation OR renal 

manifestation OR end-stage renal OR end-stage kidney OR endstage renal OR endstage kidney 

OR chronic kidney disease OR chronic renal disease OR Renal Replacement Therapy OR pre 

HD OR pre-HD OR HD OR hemoHD OR CKD 



Exercise OR Acute Exercise OR Isometric Exercise OR Aerobic Exercise OR Exercise 

Training OR Cool Down Exercise OR Cooldown Exercise OR Cooling-Down Exercise OR 

Cooling Down Exercise OR Warming-Down Exercise OR Warm Down Exercise OR Warm-

Up Exercise OR Warm Up Exercise OR Warmup Exercise OR Warming Up Exercise OR 

Warming-Up Exercises OR Remedial Exercise OR Exercise Therapy OR Exercise Therapies 

OR Rehabilitation Exercise OR Physical Activity OR Physical activities OR Physical Exercise 

OR Gymnastics OR Calisthenics OR Movement OR Locomotor Activity OR Locomotor 

Activities OR Human Physical Conditioning OR Human Physical Training OR Circuit Based 

Exercise OR Circuit Training OR Endurance Training OR Physical Endurance OR Muscle 

Stretching Exercise OR Static Stretching OR Passive Stretching OR Resistance Training OR 

Strength Training OR Motor Activity OR Motor Activities OR Walking OR Ambulation 

Inflammation OR Innate Inflammatory Response OR Systemic Inflammatory Response 

Syndrome OR Interleukin OR Cytokines OR Chemokines OR C Reactive Protein 

LILACS Kidney Failure, Chronic OR Renal Insufficiency, Chronic OR Renal Insufficiency OR Kidney 

Diseases OR Renal HD OR Hemodiafiltration OR HemoHD, Home OR Peritoneal HD OR 



Peritoneal HD, Continuous Ambulatory OR Renal Replacement Therapy OR Continuous 

Renal Replacement Therapy OR Intermittent Renal Replacement Therapy OR Hemofiltration 

OR Hemoperfusion OR Hybrid Renal Replacement Therapy OR Cardio-Renal Syndrome. 

Exercise OR Cool-Down Exercise OR Gymnastics OR Muscle Stretching Exercises OR 

Physical Conditioning, Human OR Circuit-Based Exercise OR Endurance Training OR High-

Intensity Interval Training OR Plyometric Exercise OR Resistance Training OR Exercise 

Therapy OR Preoperative Exercise OR Running OR Jogging OR Swimming OR Walking OR 

Stair Climbing OR Warm-Up Exercise OR Motor Activity OR Movement 

Inflammation OR Interleukins OR Interleukin-1 OR Interleukin-1alpha OR Interleukin-1beta 

OR Interleukin-10 OR Interleukin-11 OR Interleukin-12 OR Interleukin-12 Subunit p35 OR 

Interleukin-12 Subunit p40 OR Interleukin-13 OR Interleukin-15 OR Interleukin-16 OR 

Interleukin-17 OR Interleukin-18 OR Interleukin-2 OR Interleukin-23 OR Interleukin-23 

Subunit p19 OR Interleukin-27 OR Interleukin-3 OR Interleukin-33 OR Interleukin-4 OR 

Interleukin-5 OR Interleukin-6 OR Interleukin-7 OR Interleukin-8 OR Interleukin-9 OR 

Cytokines OR Chemokines OR Growth Differentiation Factor 15 OR Tumor Necrosis Factors 



OR Tumor Necrosis Factor-alpha OR Interferons OR Interferon-gamma OR Interferon-alpha 

OR Interferon Type I OR Interferon-beta OR Transforming Growth Factor beta OR 

Transforming Growth Factor beta1 OR Transforming Growth Factor beta2 OR Transforming 

Growth Factor beta3 OR C-Reactive Protein. 

 

  

  



Table S2. Characteristics of included randomized controlled trials. 
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Table S3. PEDro scale. 
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Table S4. GRADE analysis in comparison the exercise intervention and usual care control groups. 

Certainty assessment 

№ of 

patients 

Effect 

Certa

inty 

Import

ance 

№ of studies 

Study 

design 

Risk of bias 

Inconsis

tency 

Indirec

tness 

Imprec

ision 

Other 

consider

ations 

Exer

cise 

Us

ual 

car

e 

Rela

tive 

(95

% 

CI) 

Abso

lute 

(95% 

CI) 

CRP (follow-up: mean 21 weeks; assessed with: Blood test; Scale from: -0.44 to 0.03) 

 



1717,18,19,21,28,30,32,33,34,35,36,37,38,

39,40,41,43,45,47,48,49,50 

rando

mised 

trials 

serious1,8,10,12,13,14,1

6,17,18,19,a,b 

not 

seriousc,d 

seriouse,

f,g 

serioush

,i 

none 376 386 - mean 

0.2 

lower 

(0.44 

lower 

to 

0.03 

highe

r) 

⨁◯

◯◯ 

Very 

low 

IMPOR

TANT 

TNF (follow-up: mean 16 weeks; assessed with: blood test; Scale from: -6.02 to -2.55) 

 

71,4,19,20,22,23,24,25,26,27 rando

mised 

trials 

serious1,19,22,23,24,25,

26,27,a,b 

not 

seriousc,d 

not 

seriousj,

k,l 

not 

serious

m,n 

none 203 197 - mean 

4.28 

lower 

(6.02 

⨁⨁⨁

◯ 

IMPOR

TANT 



Certainty assessment 

№ of 

patients 

Effect 

Certa

inty 

Import

ance 

№ of studies 

Study 

design 

Risk of bias 

Inconsis

tency 

Indirec

tness 

Imprec

ision 

Other 

consider

ations 

Exer

cise 

Us

ual 

car

e 

Rela

tive 

(95

% 

CI) 

Abso

lute 

(95% 

CI) 

lower 

to 

2.55 

lower

) 

Moder

ate 

IL-6 (follow-up: mean 18 weeks; assessed with: Blood test; Scale from: -1.31 to -0.16) 



134,8,11,13,16,18,19,20,22,23,25,26,27,28

,29 

rando

mised 

trials 

Serious18,21,28,36,37,3

8,43,45,49,50,a,b 

not 

seriousc,d 

seriouse,

f,g 

not 

serious

m,o 

none 265 268 - mean 

0.73 

lower 

(1.31 

lower 

to 

0.16 

lower

) 

⨁⨁

◯◯ 

Low 

IMPOR

TANT 

IL-10 (follow-up: mean 16 weeks; assessed with: Blood test; Scale from: 0.29 to 2.51) 

84,13,14,20,21,29,30,31,42,46 rando

mised 

trials 

Serious4,13,14,20,21,29

,31,42,45,46,a,b 

seriousd,p seriouse,

f,g 

not 

serious

m,o 

none 238 235 - mean 

1.4 

highe

r 

⨁◯

◯◯ 

IMPOR

TANT 



Certainty assessment 

№ of 

patients 

Effect 

Certa

inty 

Import

ance 

№ of studies 

Study 

design 

Risk of bias 

Inconsis

tency 

Indirec

tness 

Imprec

ision 

Other 

consider

ations 

Exer

cise 

Us

ual 

car

e 

Rela

tive 

(95

% 

CI) 

Abso

lute 

(95% 

CI) 

(0.29 

highe

r to 

2.51 

highe

r) 

Very 

low 



Explanations 

a. High dropout 

b. Subject allocation was not blind 

c. i² < 75% 

d. Similar length of intervention 

e. Different CKD stages 

f. Different types of training 

g. Different setting 

h. High standard deviation 

i. Different results 

j. Similar types of exercise 

k. Similar setting 

l. Similar CKD stages 

m. Similar results 

n. Low standard deviation 

o. Similar standard deviation 

p. i² > 75% 

+ means very low; ++ low; +++ moderate; and ++++ high certainty of evidence



Table S5. GRADE analysis in comparison the aerobic exercise intervention and usual care control groups. 

Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce 
№ of studies 

Study 

design 

Risk of bias 

Inconsist

ency 

Indirect

ness 

Impreci

sion 

Other 

considerat

ions 

Aerobic 

intervent

ions 

Usu

al 

car

e 

Relat

ive 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

CRP (follow-up: mean 15 weeks; assessed with: Blood test; Scale from: -0.78 to 0.35) 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce 
№ of studies 

Study 

design 

Risk of bias 

Inconsist

ency 

Indirect

ness 

Impreci

sion 

Other 

considerat

ions 

Aerobic 

intervent

ions 

Usu

al 

car

e 

Relat

ive 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

819,21,32,34,36,37,38,

43,45,48 

randomi

sed 

trials 

serious21,34,36,38,4

3,45,a 

not 

seriousb,c 

seriousd,e seriousf none 124 115 - mean 

0.22 

lower 

(0.78 

lower 

to 0.35 

lower) 

⨁◯◯

◯ 

Very 

low 

 

IL-6 (follow-up: mean 14 weeks; assessed with: Blood test; Scale from: -1.67 to 0.33) 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce 
№ of studies 

Study 

design 

Risk of bias 

Inconsist

ency 

Indirect

ness 

Impreci

sion 

Other 

considerat

ions 

Aerobic 

intervent

ions 

Usu

al 

car

e 

Relat

ive 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

514,21,29,36,38,45,46 randomi

sed 

trials 

Serious14,21,29,36,3

8,45,46,a 

not 

seriousb,c 

not 

serious 

seriousg none 70 70 - mean 

0.67 

lower 

(1.67 

lower 

to 0.33 

higher

) 

⨁⨁◯

◯ 

Low 

 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce 
№ of studies 

Study 

design 

Risk of bias 

Inconsist

ency 

Indirect

ness 

Impreci

sion 

Other 

considerat

ions 

Aerobic 

intervent

ions 

Usu

al 

car

e 

Relat

ive 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

IL-10 (follow-up: mean 14 weeks; assessed with: Blood test; Scale from: -1.14 to 2.64) 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce 
№ of studies 

Study 

design 

Risk of bias 

Inconsist

ency 

Indirect
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Impreci

sion 

Other 

considerat

ions 

Aerobic 

intervent

ions 

Usu

al 

car

e 

Relat

ive 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

314,21,29,45,46 randomi

sed 

trials 

Serious21,a not 

seriousb,c 

very 

seriousd,e,

g,h 

very 

seriousg,i 

none 42 41 - mean 

0.75 

higher 

(1.14 

lower 

to 2.64 

higher

) 

⨁◯◯

◯ 

Very 

low 

 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce 
№ of studies 

Study 

design 

Risk of bias 

Inconsist

ency 

Indirect

ness 

Impreci

sion 

Other 

considerat

ions 

Aerobic 

intervent

ions 

Usu

al 

car

e 

Relat

ive 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

TNF (follow-up: mean 12 weeks; assessed with: Blood test; Scale from: -5.69 to -0.99) 

114,45,46 randomi

sed 

trials 

seriousa not 

serious 

not 

serious 

very 

seriousg 

none 15 15 - mean 

3.34 

lower 

(5.69 

lower 

to 0.99 

lower) 

⨁◯◯

◯ 

Very 

low 

 



CI: confidence interva



Explanations 

a. Subject allocation was not blind 

b. I² < 75% 

c. Similar length of intervention 

d. Different setting 

e. Different CKD treatment 

f. High standard deviation 

g. Low sample size 

h. Different CKD stages 

i. Different results 

 

 

  



Table S6. GRADE analysis in comparison the resistance exercise intervention and usual care control groups.:  

Certainty assessment № of patients Effect 

Certainty 

Importan

ce № of 

studies 

Study 

design 

Risk of 

bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Resistanc

e 

interventi

ons 

Usua

l care 

contr

ol 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

CRP (follow up: mean 23 weeks; assessed with: Blood test; Scale from: -0.32 to -0.04) 



Certainty assessment № of patients Effect 

Certainty 

Importan

ce № of 

studies 

Study 

design 

Risk of 

bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Resistanc

e 

interventi

ons 

Usua

l care 

contr

ol 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

7 

28,30,35,39,41,

43,49 

randomi

sed trials  

serious 

28,35,43,49,a

,b 

not serious 

c,d 

not 

serious  

serious e,f none  121  148  -  mean 

0.31 

lower 

(0.73 

lower 

to 0.11 

lower)  

⨁⨁◯◯ 

LOW  

IMPORTA

NT 

IL-6 (follow up: mean 16 weeks; assessed with: Blood test; Scale from: -0.64 to -0.14) 



Certainty assessment № of patients Effect 

Certainty 

Importan

ce № of 

studies 

Study 

design 

Risk of 

bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Resistanc

e 

interventi

ons 

Usua

l care 

contr

ol 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

6 

4,31,30,,42,49 

randomi

sed trials  

serious 

4,31,42,a,b 

not serious 

c,d 

serious f,g serious 

e,f,h 

none  180  181  -  mean 

1.02 

lower 

(2.08 

lower 

to 0.03 

higher)  

⨁◯◯◯ 

VERY 

LOW  

IMPORTA

NT 

IL-10 (follow up: mean 16 weeks; assessed with: Blood test; Scale from: 0.32 to 0.78) 



Certainty assessment № of patients Effect 

Certainty 

Importan

ce № of 

studies 

Study 

design 

Risk of 

bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Resistanc

e 

interventi

ons 

Usua

l care 

contr

ol 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

6 

4,13,20,30,31,4

2 

randomi

sed trials  

serious 

4,13,20,31,4

2,a,b 

very 

serious e,h 

not 

serious i,j,k 

serious e none  196  194  -  mean 

1.65 

higher 

(0.26 

higher 

to 3.04 

higher)  

⨁◯◯◯ 

VERY 

LOW  

IMPORTA

NT 

TNF (follow up: mean 17 weeks; assessed with: Blood test; Scale from: -6.44 to -4.06) 



Certainty assessment № of patients Effect 

Certainty 

Importan

ce № of 

studies 

Study 

design 

Risk of 

bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Resistanc

e 

interventi

ons 

Usua

l care 

contr

ol 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

5 4,20,30,31,42 randomi

sed trials  

serious 

4,20,31,42,a,

b 

not serious 

c,d 

not 

serious i,j,k 

not 

serious c,l 

none  183  176  -  mean 

4.44 

lower 

(6.57 

lower 

to 2.31 

lower)  

⨁⨁⨁◯ 

MODERA

TE  

IMPORTA

NT 

CI: Confidence interval



Explanations 

a. High dropout  

b. Allocation was not blind  

c. I² < 75%  

d. Similar length of intervention 

e. High standard deviation  

f. Different results  

g. Different setting  

h. I² > 75%  

i. Similar type of exercise  

j. Similar setting  

k. Similar CKD stage  



l. Low standard deviation  

Table S7. GRADE analysis in comparison the combined exercise intervention and usual care control groups. 

Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce № of 

studies 

Study 

design 

Risk of bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Combine

d 

interventi

ons 

Usu

al 

care 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

CRP (follow-up: mean 22 weeks; assessed with: Blood test; Scale from: -0.73 to 0.77) 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce № of 

studies 

Study 

design 

Risk of bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Combine

d 

interventi

ons 

Usu

al 

care 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

518,32,33,40,4

7,50 

randomi

sed trials 

Serious18,28,33,

50,a,b 

not 

seriousc,d 

seriouse,f seriousg,h none 131 123 - mean 

0.02 

higher 

(0.73 

lower 

to 0.77 

higher) 

⨁◯◯

◯ 

Very 

low 

 

IL-6 (follow-up: mean 32 weeks; assessed with: Blood test; Scale from: -2.51 to 0.76) 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce № of 

studies 

Study 

design 

Risk of bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Combine

d 

interventi

ons 

Usu

al 

care 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

233,47,50 randomi

sed trials 

Serious33,50,a,b not seriousc seriouse,f seriousg,i none 15 17 - mean 

0.88 

lower 

(2.51 

lower 

to 0.76 

higher) 

⨁◯◯

◯ 

Very 

low 

 

TNF (follow-up: mean 16 weeks; assessed with: Blood test; Scale from: -21.87 to 21.03) 



Certainty assessment № of patients Effect 

Certai

nty 

Importa

nce № of 

studies 

Study 

design 

Risk of bias 

Inconsiste

ncy 

Indirectn

ess 

Imprecis

ion 

Other 

considerati

ons 

Combine

d 

interventi

ons 

Usu

al 

care 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

147,50 randomi

sed trials 

Serious50,b not serious not 

serious 

very 

seriousg,i 

none 5 6 - mean 

0.42 

lower 

(21.87 

lower 

to 

21.03 

higher) 

⨁◯◯

◯ 

Very 

low 

 



CI: confidence interval 



Explanations 

a. High dropout 

b. Subjects allocation was not blind 

c. I² < 75% 

d. Similar interventions time 

e. Different CKD treatment 

f. Different setting 

g. High standard deviation 

h. Different results 

i. Low sample size 

 

  



Table S8. Fixed effects model meta-analyses performed in the review showing the effect of 

exercise in CRP, IL-6, IL-10 and TNF-α levels compared to control group. 

Exercise intervention Studies Individuals 
Std. Mean 

difference (95% CI) 

Heterogeneity 

(i2, %) 

Pooled exercise 

interventions 
    

CRP 21 932 -0.22 (-0.35 to -0.09) 44 

IL-6 16 715 -0.31 (-0.46 to -0.16) 44 

IL-10 11 629 0.45 (0.29 to 0.61) 87 

TNF-α 11 558 -0.58 (-0.76 to -0.41) 74 

Aerobic interventions     

CRP 10 383 -0.25 (-0.46 to -0.04) 65 

IL-6 7 296 -0.17 (-0.40 to 0.06) 28 

IL-10 5 239 0.05 (-0.21 to 0.31) 78 

TNF-α 3 122 -0.29 (-0.61 to 0.02) 55 

Resistance interventions     

CRP 7 269 -0.38 (-0.63 to -0.12) 27 

IL-6 6 361 -0.45 (-0.66 to -0.24) 66 

IL-10 6 390 0.72 (0.51 to 0.93) 89 

TNF-α 5 359 -0.81 (-1.03 to -0.59) 77 

Combined interventions     

CRP 6 280 -0.05 (-0.29 to 0.18) 0 

IL-6 3 58 -0.16 (-0.68 to 0.36) 0 

IL-10 0 0 - - 

TNF-α 2 37 0.16 (-0.49 to 0.51) 0 

IL = interleukin; TNF-α = Tumor necrosis factor alpha; CRP = C reactive protein; CI = confidence interval; 

SMD: standard mean difference. 

 

 

  



 

 
Figure S1. Funnel plot of the difference in C-Reactive Protein (CRP) between exercise 

intervention types. 

  



 
Figure S2. Funnel plot of the difference in Interleukin-6 (IL-6) between exercise 

intervention types. 

  



 
Figure S3. Funnel plot of the difference in Interleukin-10 (IL-10) between exercise 

intervention types. 

  



 
Figure S4. Funnel plot of the difference in Tumour Necrosis Factor-alpha (TNF-α) 

between exercise intervention types. 
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