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ABSTRACT 

 

INTRODUCTION 

From year to year, the population of patients who require long-term haemodialysis 

therapy is increasing. More and more often, they are elderly persons, with numerous 

concomitant diseases. In spite of significant improvements in the quality of existing 

treatments, the mortality rate in this group of patients is higher than in patients with normal 

renal functions as a result of metabolic and functional disorders. 

Conducting biochemical tests, listed by the National Health Fund (Narodowy Fundusz 

Zdrowia, NFZ) in the description of the service of “Haemodialysis”, is the basic tool used to 

monitor the clinical condition of chronic haemodialysis patients and to determine their 

prognosis. However, the currently applicable scheme of laboratory tests does not include 

determining parameters specific for damages of the cardiovascular system, or new biomarkers 

describing mineral and bone disorders and the state of activation of the immune system. It has 

been demonstrated that a number of them is related to an unfavourable prognosis, which has 

been confirmed by numerous studies conducted in this group of patients under renal 

replacement therapy. 

The lack of a wider spectrum of biochemical tests may limit full clinical assessment and 

hinder early and late evaluation of the risk of death. 

Therefore, identifying markers which have an especially significant link to mortality is 

worth considering. It would allow to use them in the routine diagnostics of chronic 

haemodialysis patients.  

 

THE AIM OF THE STUDY 

 

The aim of the study, conducted on chronic haemodialysis patients, was to establish 

which biochemical parameters, determined at the beginning of long-term observations (also 

those not routinely tested) and describing the damages to the cardiovascular system, the 

metabolism of calcium and phosphorus, the activation of the immune system and nutritional 

status, were most relevant to mortality in patients. 

It was also decided that it should be determined what period, from the beginning of 

renal replacement therapy, was characterised by the highest risk of death, in order to estimate 

an approximate time frame which requires increased supervision and more intensified 
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treatment in the population of dialysis patients. Moreover, a panel of additional, non-standard 

diagnostic tests was defined that would enrich the current practice and enable a better 

stratification of risk of death in chronic haemodialysis patients. 

 

PATIENTS AND METHODS 

 

Concentrations of selected biochemical markers were determined in 102 persons 

(median age: 71.5; median of average period of haemodialysis treatment: 32.5 months). 

Subsequently, after 60 and 120 months, it was established how many patients had died and 

how many were still under haemodialysis treatment. Moreover, it was determined what initial 

measurable parameters and what concentrations of biochemical parameters characterised each 

of the patient groups in each of the observation periods. The aim of the conducted statistical 

analysis was also to verify which of the studied parameters are most relevant to patient 

mortality in the determined time periods. 

In order to achieve the pursued objectives, the following determinations and measurements 

were conducted: 

1. Determination of concentrations of selected biochemical parameters:  

 damages to the cardiovascular system: NT-pro BNP, ADMA, 

homocysteine, adiponectin 

 calcium and phosphate metabolism: total calcium, phosphorus, i PTH, 

25-OH D3, Fetuin-A, FGF-23 

 activation of the immune system: IL-6, IL-10, s TNF-RI, hs-CRP 

 nutritional status and lipid metabolism: albumin, hemoglobin, total 

cholesterol, HDL cholesterol, LDL cholesterol, triglycerides 

2. Analysis of patient survival curves. 

3. Statistical analysis of the values of concentrations of selected parameters in 

relation to their effect on patients’ survival time.  

4. Analysis of the relationships between NT-pro BNP, IL-6, FGF-23, 25-OH D3 and 

the parameters of damage to the cardiovascular system, calcium and phosphate 

metabolism, and of activation of the immune system in patients who did not 

survive the observation period. 
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RESULTS 

 

45% patients from the studied group survived the first observation period of 60 months. 

The highest mortality (25%) was observed during the first 13 months from the start of dialysis 

treatment. The group of deceased patients were characterised by higher mean comorbidity 

scores (p = 0.000001), higher mean concentrations of NT-pro BNP (p = 0.009) and IL-6 (p = 

0.00005). No statistically significant relationships were found in terms of the new biomarkers 

of calcium-phosphate metabolism between the group of deceased patients and those who 

survived this period of time. 

In total, 65% of patients qualified for analysis died during the 120-month period of 

observation. The most common cause of death were cardiovascular events. In the group of the 

deceased patients, statistically significant higher values were found of comorbidity scores (p = 

0.000001) and of mean concentrations of NT-pro BNP (p = 0.013) and IL-6 (p = 0.02). No 

significant differences were found between the group of deceased and living patients 

concerning the studied parameters of calcium and phosphate metabolism. On the other hand, 

it was observed that in the group of patients with high NT-pro BNP concentrations, there was 

a positive link between this biomarker and the concentrations of phosphorus, calcium-

phosphate product and i PTH. Additionally, it was confirmed that the markers of dialysis 

adequacy (Kt/V, p=0.006) and of nutritional status (albumin, p=0.001) were significantly 

lower in the group of patients who did not survive the 120-month period of observation. 

The following cut-off points of the studied variables were determined: 

 comorbidity score - 4 

 the age of patients - 77 years 

 NT-pro BNP - 3514 pg/ml  

 IL-6 - 6.17 pg/ml.  

Moreover, the conducted statistical analysis using ROC curves demonstrated the strong 

prognostic value of these parameters in the assessment of the risk of death in the studied 

group of chronic haemodialysis patients.  
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CONCLUSIONS 

 

On the basis of the conducted research and obtained results, the following conclusions 

were drawn: 

1. Even low comorbidity in patients qualified for long-term haemodialysis treatment 

and their age over 77 years significantly worsen patient prognosis. 

2. During the first 13 months of dialysis treatment, patients require increased 

supervision and more intensified treatment of concomitant diseases due to the 

higher risk of death in this period. 

3. The parameters of calcium and phosphate metabolism, which are not routinely 

determined, FGF-23, calcitriol, and Fetuin-A, are of little use in predicting long-

term risk of death in chronic haemodialysis patients.  

4. Extending laboratory tests, routinely conducted on chronic haemodialysis patients, 

by adding periodic measurements of concentrations of both proinflammatory 

interleukin IL-6 and NT-pro BNP, will allow for selecting the group of patients 

with a higher risk of death during treatment.  

5. Among deceased chronic haemodialysis patients, high values of concentrations of 

NT-pro BNB reflect not only considerable damage to the cardiovascular system, 

but also the relationship with significant disorders of calcium and phosphate 

metabolism and increase in chronic inflammation. 
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