
SUMMARY 

 
Background: Evaluation of acid-base disorders using Stewart-Fencl principle is based on 

assessment of independent factors: strong ion difference (SID) and the concentration of non-

volatile weak acids (Atot-). This approach allows for a more detailed evaluation of the cause 

of acid-base imbalance than the conventional bicarbonate-centered approach based on the 

Henderson-Hasselbalch principle. Studies with lactate-based peritoneal dialysis fluid (PDF) 

demonstrated an effect of peritoneal membrane transport characteristics on acid-base status. 

The „A“ aim of our study was to assess acid-base disorders in peritoneal dialysis (PD) 

patients using both of these principles. The „T“ aims were to determine whether or not 

peritoneal membrane transport characteristics, i.e., dialysate-to-plasma creatinine ratio 

(D/Pcreat) and creatinine mass transfer area coefficient (MTACcreat) have an effect on base 

influx when using a PDF with a combination of bicarbonate (bic–25mmol/L) and lactate 

(lac–15 mmol/L), and  whether or not base influx differ between patients using icodextrin- 

or glucose-based PDF in night-time exchange. 

Methods: Two groups of patients  with chronic renal failure treated with peritoneal dialysis 

„A“  17 patients  and „T“ 21 patients and group of healthy volunteers with normal renal 

function were examined. All patients were treated with a solution containing bicarbonate 

(25mmol/l) and lactate (15mmol/l) as buffers; eleven patients of the „A“ group and nine 

patients of the „T“ group used, during the nighttime dwell, a solution with icodextrin 

buffered by lactate at a concentration of 40 mmol/l. Samples of PDF for lactate and 

bicarbonate determination were obtained at 0, 2 and 4 hours of standard 4-hour peritoneal 

equilibration tests (PET). Base influx was calculated as follows: The following equations 

were employed for calculations of acid-base parameters according the Stewart-Fencl 

principle: 1) SID=[Na+]+ [K+]+2[Ca2+]+2[Mg2+]-[Cl-]-[UA-], where SID is the strong anion 

difference and the [UA-] is the concentration of undetermined anions. For practical 

calculation of SID, the equation 2) SID=[HCO3
-]+[Alb-]+[Pi-] was used, where [Alb-] and 

[Pi-] are the charges carried by albumin and phosphates; 3) Atot- , concentration of weak 

non-volatile acids, is the sum of negative charges carried by albumin [Alb-] and phosphates 

[Pi-]. Base gain was calculated using following equation: [(PDF instilled volume x base 

concentration) – (PDF drained volume x base concentration)] 
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Results: The capillary blood pH in „A“ group was 7.41(7.27-7.48), [HCO3
-] levels 

23.7(17.6-29.5) mmol/L, SID 36.26(29.49-41.32) mmol/L, sodium-chloride difference 

39.0(31.0-44.0) mmol/L, Atot- 14.0(11.4-15.9) mmol/L, [Pi] 1.60(0.83-2.54) mmol/L, and 

[Alb] 39.7(28.8-43.4) g/L (median, min-max). Bicarbonate in blood correlated positively 

with SID (Rho=0.823; p<0.001), sodium-chloride difference (Rho=0.649; p<0.01) and pH 

(Rho=0.754;p<0.001) and negatively with residual renal function (Rho=-0.517; p<0.05). 

Moreover, sodium-chloride difference was also found to correlate with SID (Rho=0.653; 

p<0.01).  

 Neither D/Pcreat nor MTACcreat correlated with bic, lac or bic+lac gain from PDF at 4 

hours. A significant negative correlation was demonstrated between 4h ultrafiltration and bic 

gain (Rho = -0.48; p<0.05) as well as bic+lac gain (Rho = -0.57; p<0.01) and between bic 

gain and blood bicarbonate levels at 0, 2, 4 hours (p<0.001), as well as between bic+lac gain 

and blood bicarbonate levels at 2 and 4 hours (p<0.05).  

A significant positive correlation was shown between blood and PDF bic levels at 2 and 4 

hours (p<0.001) of PET. The previous night-time exchange with icodextrin had no efect 

alkali gains. 

Conclusions: The results suggest that the decrease bicarbonate in PD patients results from a 

combination of  decreased in sodium-chloride difference and mildly increased unmeasured 

anions. Unlike studies with lactate-based PDFs, no correlation between the peritoneal 

membrane transport characteristics and base influx from PDF was observed when using 

bic/lac PDF. This difference may be conceivably explained by the smaller amount of bases 

transported transperitoneally and the bidirectional bicarbonate transport rate depending on 

its blood levels. The fact that alkali gain during 4-hour single dwell was not affected by 

previous exchange with icodextrin does not rule out an effect of this PDF on 24-hour alkali 

gain. 

 


