
Chronic kidney disease (CKD) patients are at a significantly higher risk of

atherosclerotic complications when compared to the general population. Oxidative 

stress and the related chronic microinflammation are possible causes of this 

increased cardiovascular risk, which is most pronounced in patients undergoing 

chronic haemodialysis (HD) treatment. Oxidative stress in HD patients can be further 

increased by routine pharmacological interventions (especially by intravenous - i.v. 

iron preparations administration). The aim of the thesis was to investigate neutrophil 

respiratory burst and some molecules related to oxidative stress and chronic 

inflammation – pregnancy-associated plasma protein-A (PAPPA), advanced oxidation 

protein products (AOPP), C-reactive protein (CRP), intercellular adhesion molecule-1 

(ICAM-1) and E-selectin during HD session and to find out whether they can be 

pharmacologically affected by i.v. ferric sodium-gluconate and oral vitamin E

administration. We focused on studying PAPP-A in chronic renal disease (CKD) 

patients, patients treated with continuous ambulatory peritoneal dialysis (CAPD) and 

chronic HD patients. We have observed that HD patients’ neutrophils are primed to 

generate greater quantities of superoxide than those of healthy controls. This 

production decreases during HD and significantly increases after i.v. administration of 

62.5mg of ferric sodium-gluconate. Seven days’ treatment with 200mg of vitamin E 

daily attenuates this fluctuation of neutrophil oxidative metabolism without affecting 

the total degree of oxidative stress. We have shown that serum PAPP-A 

concentration increases with the decrease in creatinine clearance and it sensitively 

reflects the changes in renal function. Serum PAPP-A concentration depends on 

dialysis modality: the highest PAPP-A serum levels were observed in chronic HD 

patients, but they were significantly less elevated in CAPD patients. We have

found a significant positive correlation between PAPP-A and AOPP as a marker of 

acute oxidative stress and PAPP-A and CRP as an acute phase reactant. We have 

found that plasma PAPP-A concentration increases significantly during HD procedure 

and it decreases to pre-dialysis values at the end of the session. After i.v. iron

administration, there is a two-fold increase in plasma PAPP-A concentration, followed 

by its decrease at the end of the session, with plasma PAPP-A concentration 

remaining 1.5 times higher than pre-dialysis values. We have observed that 5 weeks’ 

oral treatment with 400mg of vitamin E is sufficient to increase serum vitamin E 

concentration significantly, but it does not affect PAPP-A, CRP, ICAM-1 and E-



selectin serum concentrations and thus it does not seem to be able to reduce chronic 

inflammation in HD patients. We can conclude that chronic microinflammation and 

increased cardiovascular risk in HD patients are documented by significant elevation 

of CRP, AOPP and PAPP-A when compared to healthy controls. The significant 

increase in plasma PAPP-A levels after i.v. iron administration is possibly due to 

oxidative stress induced by i.v. iron and it could indicate acute vascular damage 

following i.v. iron administration. Serum PAPP-A could represent a novel marker 

associated with inflammation and oxidative stress in end-stage renal disease (ESRD) 

patients. Similar elevation of serum PAPP-A in dialyzed patients as in patients with

acute myocardial infarction might indicate the link of PAPP-A to accelerated 

atherosclerosis and thus to increased morbidity and mortality of dialyzed patients.




