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Abstract 

 
The number of hemodialysis patients in 

Indonesia with renal failure has increased 5-10% 
every year. One of the causes is resource-limited 
infrastructures of the monitoring and treatment 
systems, while the hemodialysis patients reach end-
stage renal failure, they require a good medical 
assessments of their condition. This paper presents a 
new hemodialysis health-care application system of 
the monitoring and treatment plan for the 
hemodialysis patients with applying a knowledge-
based information system. Our health-care system 
proposed in this paper provides a series of analytical 
functions to analyze temporal stages of the 
assessment parameters for a hemodialysis patient. 
The analytical functions of hemodialysis adequacy 
monitoring involved in our health-care system are (1) 
adequacy hemodialysis, (2) small molecules 
clearance, (3) hemodialysis product, (4) middle 
molecules clearance, (5) control of general blood 
pressure (inter dialysis), (6) control of blood 
pressure (intra dialysis) and (7) nutrition status. 
Each of seven analytical functions provides a 
knowledge-base information modelling from the 
hemodialysis experts. It issues a list of medical 
treatments which then will be considered by the 
doctors for the treatment plan of the hemodialysis 
patients. Our proposed health-care hemodialysis 
application system performs in the Regional General 
Hospital Dr. Soetomo Surabaya. We made an 
experimental study of our proposed system by using 
30 data of hemodialysis patients to determine the 
effectiveness of our application system. Our health-
care hemodialysis application system gives 
contribution for the nephrology doctors and the 
hemodialysis nurses who have responsibility to 
provide a good monitoring and treatment systems for 
the hemodialysis patients.  
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1. Introduction  

Kidney disease is a disease in which serious and 
treatment should be carefully. One of the treatment 
on ESRD patients is Hemodialysis. Hemodialysis is 
one of Renal replacement therapy, which is used in 
patients with decreased renal function, both acute and 
chronic. The basic principle of Hemodialysis is to 
implement the process of diffusion, convection, and 
ultrafiltration on an artificial kidney (membrane), in 
removing the waste product of the body’s 
metabolism. Hemodialysis is performed routinely, 
periodically, and longlife. 

Regional General Hospital Dr.Soetomo is the 
largest and the referral hospital in eastern indonesia 
area. The hospital has several treatment units, 
including the installation of Hemodialysis. 
Hemodialysis installations in that hospital is a 
hemodialysis center that have 25 machines and done 
about 75 hemodialysis patients per day. Monitoring 
and treatment plan are usually done manually, and 
the schedule of patients who will perform dialysis are 
still not regularly and routinely, also not comparable 
with the level of patient illness, patients should have 
a critical illness will get more intensive care than 
patients whose disease has not entered a critical 
stage. Monitoring difficultes for evaluation manually 
are caused by many variables and multiple 
interactions between variables, and also lack of 
treatment plan. Patients need a fast service whereas 
the number of patients becoming more and more that 
reached 12.5% of the total population of Indonesia, 
while medical personnel are very limited both in 
terms of capacity and time and influence to carry out 
monitoring. Therefore needed a tool in monitoring 
for a Hemodialysis Patient Care planning and 
handling so that the service faster and more patients 
are handled. To do both before and after 
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patients depending on the critical status of their renal 
failures. Through a series of health-care hemodialysis 
temporal assessment parameters provided in our 
proposed system, the nephrology doctors and the 
hemodialysis nurses may take care easier to the renal-
failure patients for monitoring and treatment plan.  
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