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RINGKASAN 
 

 
Pengaruh  Latihan Aerobik Cycling Intradialisis Terhadap Kadar TNF-α 

Serum Pasien Penyakit Ginjal Kronik yang Menjalani Hemodialisis Reguler 
 

 

Penyakit Ginjal Kronik dikaitkan dengan keadaan kompleks disfungsi 

kekebalan yang ditandai dengan depresi kekebalan, predisposisi pasien terhadap 

infeksi, dan aktivasi kekebalan, mengakibatkan inflamasi yang berhubungan 

dengan risiko yang lebih tinggi  terhadap penyakit kardiovaskular. Aktivasi sel 

imun yang persisten berkontribusi pada keadaan inflamasi kronis. Pasien PGK 

memiliki karakterisitik level aktivitas fisik yang rendah. Latihan fisik dapat 

meningkatkan fungsi kekebalan tubuh, memberikan efek antiinflamasi dan 

mengontrol level mediator inflamasi yang dihasilkan yaitu TNF-α.  

Tumor Necrosis Factor α merupakan sitokin proinflamatori yang berperan 

dalam beberapa fungsi penting dalam sel seperti proliferasi, survival, diferensiasi, 

dan terutama proses apoptosis. Pengaruh latihan aerobik cycling intradialisis 

terhadap kadar TNF-α telah banyak diteliti, namun hasil studi ini masih kontrovesi. 
Penelitian ini menggunakan metode experimental dengan rancangan pre 

and post test randomized control group, dengan tujuan untuk menilai pengaruh 

latihan aerobik cycling intradialisis terhadap kadar TNF-α serum. Sebanyak 26 

subjek dapat mengikuti penelitian hingga akhir, yang terdiri dari 13 orang 

kelompok perlakuan dan 13 di kelompok kontrol. Kelompok perlakuan 

mendapatkan program latihan aerobik cycling intradialisis intensitas ringan (THR= 

HRrest + 30-39% HRR  atau 11-12 skala Borg). Latihan menggunakan cycle 

ergometer selama 30 menit,  2 kali seminggu  selama 12 minggu. Kedua kelompok 

diberikan edukasi untuk melanjutkan terapi obat – obatan serta diet seperti 

sebelumnya. 

Hasil penelitian ini menunjukkan bahwa tidak terdapat perbedaan 

berkmakna kadar TNF-α serum setelah intervensi selama 12 minggu pada kedua 

kelompok (p=0,898). Tidak didapatkan perbedaan bermakna antara  TNF-α 

sebelum dan setelah intervensi pada kelompok perlakuan (p=0,861) maupun 

kelompok kontrol (p=0,753). 

Didapatkan rerata TNF-α yang lebih rendah pada kelompok perlakuan. 

Terdapat beberapa variabel perancu yang tidak dapat dikendalikan seperti usia, 

IMT, massa lemak, diet, stress, komorbid yang dapat mempengaruhi kadar TNF-α 

pada penelitian ini. Penggunaan marker inflamasi lain seperti CRP maupun  IL6 

untuk menilai inflamasi pada pasien PGK dapat dipertimbangkan. 
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SUMMARY 
 
 

Effect of Intradialytic Aerobic Cycling Exercise on Serum TNF-α Levels in 
CKD Patients undergoing Regular Hemodialysis 

 
 

 Chronic Kidney Disease interferes with a complex debilitating state 

characterized by depression, predisposing the patient to infection, and immune 

activation, resulting in inflammation that is associated with a higher risk of 

cardiovascular disease. Persistent immune cell activation contributes to a chronic 

inflammatory state. CKD patients have a characteristic low level of physical 

activity. Physical exercise can improve immune function, provide anti-

inflammatory effects and control the level of inflammatory mediators produced, 

namely TNF-α. 

   Tumor necrosis factor is a proinflammatory cytokine that plays a role in 

several important functions in cells such as proliferation, survival, differentiation, 

and especially the process of apoptosis. The effect of intradialysis aerobic cycling 

exercise on TNF-α levels has been widely studied, but the results of this study are 

still controversial. 

This study used an experimental method with a pre- and post-test 

randomized control group design, with the aim of assessing the effect of 

intradialysis aerobic cycling exercise on serum  TNF-α levels. A total of 26 subjects 

were able to follow the study until the end, consisting of 13 people in the exercise 

group and 13 in the control group. The exercise group received a light intensity 

intradialysis aerobic exercise program (THR = HRrest + 30-39% HRR or 11-12 

Borg scale). Exercise using a cycle ergometer for 30 minutes, 2 times a week for 

12 weeks. Both groups were given education to continue drug therapy and diet as 

before. 

The results of this study showed that there was no significant difference in 

TNF-α levels after 12 weeks of intervention in both groups (p=0,898) There was no 

significant difference between TNF-α before and after the intervention in the 

exercise group (p=0,861) and the control group (p=0,753). 

There was a lower mean TNF-α in the exercise group. There are several 

confounding variables that cannot be controlled such as age, BMI, fat mass, diet, 

stress, comorbidities that can affect TNF-α levels in this study. The use of other 

inflammatory markers such as CRP and IL6 to assess inflammation in CKD patients 

can be considered. 
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Pengaruh  Latihan Aerobik Cycling Intradialisis Terhadap Kadar TNF-α 
Serum Pasien Penyakit Ginjal Kronik yang Menjalani Hemodialisis Reguler 

 

Vina Amalia, S.M. Mei Wulan, Andriati, Djoko Santoso 

 

ABSTRAK 
 

Latar Belakang: Penyakit Ginjal Kronik dikaitkan dengan keadaan kompleks 

disfungsi kekebalan yang mengakibatkan inflamasi dan berhubungan dengan risiko 

yang lebih tinggi  terhadap penyakit kardiovaskular. Aktivasi sel imun yang 

persisten berkontribusi pada keadaan inflamasi kronis. Latihan fisik dapat 

meningkatkan fungsi kekebalan tubuh, memberikan efek antiinflamasi dan 

mengontrol level mediator inflamasi yang dihasilkan yaitu TNF-α. Tumor Necrosis 
Factor α merupakan sitokin proinflamatori yang berperan dalam beberapa fungsi 

penting dalam sel seperti proliferasi, survival, diferensiasi, dan terutama proses 

apoptosis. Pengaruh latihan aerobik cycling intradialisis terhadap kadar TNF-α 

telah banyak diteliti, namun hasil studi ini masih kontrovesi. 

 

Obyektif: Untuk mengevaluasi pengaruh program latihan aerobik cycling 

intradialisis selama 12 minggu terhadap kadar TNF-α serum pada pasien penyakit 

ginjal kronik yang menjalani hemodialisis reguler di Instalasi Hemodialisis RSUD 

Dr. Soetomo Surabaya. 

 
Metode: Penelitian dilakukan pada bulan Maret hingga Juni 2021. Dua puluh enam 

pasien penyakit ginjal kronik yang terbagi menjadi kelompok perlakuan dan kontrol 

dapat mengikuti penelitian sampai akhir. Kelompok perlakuan melakukan program 

latihan cycling Intradialisis intensitas rendah selama 12 minggu. Kedua kelompok 

diberikan edukasi tentang inflamasi pada pasien penyakit ginjal kronik dan 

melanjutkan terapi obat – obatan serta diet seperti sebelumnya. TNF-α serum 

diperiksa sebelum dan setelah intervensi. 

 

Hasil: Tidak didapatkan perbedaan bermakna antara TNF-α sebelum dan setelah 

intervensi pada kelompok perlakuan (p=0,861), kelompok kontrol (p=0,753) dan 

antar kedua kelompok (p=0,898) 

 
Kesimpulan: latihan aerobik cycling intradialisis selama 12 minggu tidak 

berpengaruh terhadap kadar TNF-α serum pasien penyakit ginjal kronik yang 

menjalani hemodialisis regular. 

 

Kata Kunci: Latihan intradialisis, PGK, TNF-α, Inflamasi   
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Effect of Intradialytic Cycling Exercise on Serum TNF-α  in CKD Patients 
undergoing Regular Hemodialysis 

 

Vina Amalia, S.M. Mei Wulan, Andriati, Djoko Santoso 

 

ABSTRACT 
 

Background: Chronic kidney disease is associated with a complex state of immune 

dysfunction resulting in inflammation and is associated with a higher risk of 

cardiovascular disease. Persistent immune cell activation contributes to a chronic 

inflammatory state. Physical exercise can improve immune function, provide anti-

inflammatory effects and control the level of inflammatory mediators produced, 

namely TNF-α. Tumor necrosis factor is a proinflammatory cytokine that plays a 

role in several important functions in cells such as proliferation, survival, 

differentiation, and especially the process of apoptosis. The effect of intradialysis 

aerobic cycling exercise on TNF-α levels has been widely studied, but the results 

of this study are still controversial. 

 

Objectives: To evaluate the effect of a 12-week intradialytic aerobic cycling 

exercise program on serum TNF-α levels in CKD patients undergoing regular 

hemodialysis at the Hemodialysis Installation of Dr Soetomo Hospital Surabaya. 

 
Methods: The study was conducted from March to June 2021. Twenty-six CKD 

patients divided into exercise and control groups were able to follow the study until 

the end. The exercise group did a low-intensity intradialytic cycling exercise 

program for 12 weeks. Both groups were given education about inflammation in 

CKD patients and continued drug therapy and diet as before. Serum TNF-α was 

checked before and after intervention. 

 
Results: There was no significant difference between TNF-α before and after 

intervention in the exercise group (p=0,861) and the control group (p=0,753) and 

between the two groups (p=0,898). 

 
Conclusion: Intradialytic aerobic cycling exercise for 12 weeks has no effect on 

serum levels of TNF-α in chronic kidney disease patients undergoing regular 

hemodialysis. 
 
Keywords: intradialytic exercise, CKD, TNF-α, Inflamation. 
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