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Abstract t 

Introduction:Introduction: In peritoneal dialysis total net ultrafiltration is dependent on transport through small 

poress and through water channels in the peritoneum. These channels are impermeable to solutes, 

andd therefore crystalloid osmotic-induced free water transport occurs through them. Several 

indirectt methods to assess free water transport have been suggested. The difference in net 

ultrafiltrationn (NUF) between a 3.86% and a 1.36% solution gives a rough indication, but is very 

timee consuming. The magnitude of the dip in D / P sodium in the initial phase of a 3.86%) 

exchangee is another wav to estimate free water transport. Also comparing the ultrafiltration 

coefficientss of 3.86% glucose (small pore transport as well as free water transport) and 7.5% 

icodextrinn (mainly small pore transport) has been described. In the present study a method was 

appliedd to calculate free water transport by calculating sodium associated water transport in one 

singlee 3.86% glucose dwell. 

Methods:Methods: 40 PD patients underwent a standard peritoneal permeability analysis (SPA) with a 

1.36%% and another with a 3.86% glucose solution (group 1). 10 other patients underwent a 3.86% 

glucosee and a 7.5% icodextrin SPA (group 2). At different time points intraperitoneal volume and 

sodiumm concentration were assessed. This made it possible to calculate total sodium transport. By 

subtractingg this transport (which must have occurred through the small pores) from the total 

flui dd transport, free water transport remained. These results were compared with the other 

methodss to estimate free water transport. 

Results:Results: Group 1: for the 1.36% glucose dwell total transcapillary ultrafiltration in the first hour 

(TCUF(I6(I)) was 164 ml, transport through the small pores was 129 ml and free water transport 

wass 35 ml (21%J). For the 3.86% glucose solution total TCUF,l6 l l was 404 ml, transport through 

thee small pores was 269 ml and free water transport was 135 ml (34%). The contribution of free 

waterr transport in the first minute (TCUFIM ) was 39% of the total fluid transport. From the 40 

patientss 11 patients had ultrafiltration failure (NUF < 400 mL after 4 hr). For these patients the 

contributionn of free water to TCUF( l l was significantly lower than for those with normal 

ultrafiltrationn (20% vs. 48%, p<0.05). A strong correlation was present between free water 

transportt as a percentage of total fluid transport and the maximum dip in D / P sodium (r=0.84). 

Thee correlation was not significant with the difference in net ultrafiltration of 3.86% and 1.36% 

solutionss (r=0.24, p= 0.3). I n group 2 TCUF, small pore transport and free water transport 

parameterss were similar to those of group 1. The contribution of free water transport to TCUFI M 

showedd a good correlation when compared with the values calculated using the UFC of 3.86% 

glucosee and of 7.5% icodextrin (r= 0.82 , p<0.01) 
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Conclusions:Conclusions: The method applied here is the first direct quantification of free water transport, 

calculatedd from a single standard peritoneal function test. It offers a quick possibility to evaluate 

patientss suffering from ultrafiltration failure. In these patients free water transport was impaired, 

butt the origin of this impairment is still to be determined. 
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Introduction n 

Ultrafiltrationn in peritoneal dialysis is dependent on transport through the small pores and 

throughh the water channels in the endothelium of peritoneal capillaries and vessels. The anatomic 

equivalentss of the small pores are probably the interendothelial clefts [1]. Through these pores 

loww molecular weight solutes are also transported. The transendothelial water channels have been 

identifiedd morphologically as aquaporin-1 bv aquaporin-CHIP antiserum specific staining of 

peritoneall  endothelial cells [2-4]. Aquaporin-1 is impermeable to solutes. Therefore, crystalloid 

osmotic-inducedd free water transport occurs through them. The contribution of free water 

transportt is especially important when a hyperosmolar solution is used, because the small pores 

aree influenced by tonicity only to a limited extent. This is due to their ven- low reflection 

coefficientt to glucose. In contrast, solutions with low osmolarity wil l induce littl e free water 

transportt [5]. 

Severall  indirect methods to assess free water transport have been suggested. The difference 

inn net ultrafiltration between a 3.86% and a 1.36% solution is a rough indication, easy to calculate 

butt time consuming [6,7]. Ho-dac- Pannekeet et ai estimated the contribution of free water 

transportt to total transcapillary ultrafiltration, using the peritoneal ultrafiltration coefficients 

(UFC)) of a 3.86% glucose solution and of a glucose polymer solution (7.5% icodextrin). A 

glucosee polymer solution induces only a negligible amount of free water transport, because it 

exertss its effect by colloid osmosis and not by crystalloid osmotic pressure [8]. Therefore, the 

UFCC of icodextrin can be regarded as the UFC for the small pores. Subtracting this from the 

UFCC for 3.86% glucose, the UFC for transcellular water channels remains [9]. Another way to 

estimatee free water transport is to measure the dip in D / P sodium in the initial phase of a 3.86% 

exchange.. Dilution of dialysate sodium occurs by free water transport from the circulation to the 

dialysatee [8,10,11]. Inhibition of aquaporin-1 by applying HgCl2i n the peritoneal cavity resulted in 

thee absence of a dip in D / P sodium in the first hour of a hyperosmolar exchange in rats and 

rabbitss [3,12]. Impaired free water transport is observed frequently in patients with ultrafiltration 

failure,, as judged from a decreased maximum dip in the dialysate/plasma-ratio for sodium [6,13]. 

I nn the present study a method was applied to quantify free water transport as a percentage 

off  total fluid transport, using dialysate and plasma sodium concentrations during the 3.86% 

glucosee standard peritoneal permeability analysis (SPA) [14,15]. In this test a volume marker 

(dextrann 70) is added to measure fluid kinetics. In addition, multiple dialysate samples are taken 

duringg a SPA, facilitating the calculation of sodium transport at even' time point. The sodium 
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associatedd water transport can be subtracted from the total fluid transport, resulting in the free 

waterr transport. 

Patientss and Methods 

Twoo Standard Peritoneal permeability Analyses (SPA) were performed in two patient groups. 

Groupp 1 consisted of 40 CAPD patients, also described in [7]. These patients were each studied 

duringg a SPA with 1.36% glucose and one with 3.86% glucose dialysate (both PD1 Dianeal, 

Baxterr B.V., Utrecht, the Netherlands). Group 2 consisted of 10 patients who underwent a SPA 

withh 3.86% glucose and one with 7.5% icodextrin containing dialysate (Icodial, ML Laboratories 

PLC,, Liverpool, United Kingdom). The interval between the two SPAs was less than one month. 

Patients Patients 

GroupGroup 1: The patients had a mean age of 50 years (range 22 to 74 years). The duration of CAPD 

therapyy ranged from 2 to 45 months, mean 9 months. Group 2: These patients had a mean age 48 

yearss (range 23-64). Mean duration of PD treatment was 28 months (3-92). All patients used 

commerciallyy available dialysate (Dianeal, Baxter B.V., Utrecht, the Netherlands). None of the 

patientss had peritonitis during the study period or in the preceding 4 weeks. 

Procedure Procedure 

Thee SPAs were performed during four hour dwell periods, as described previously [14]. Dialysate 

sampless were taken before instillation and at multiple time points during the test (10, 20, 30, 60, 

120,, 180 and 240 minutes). Blood samples were taken at the beginning and at the end of the test-

period.. A volume-marker, dextran 70 1 g/1 (Hyskon, Medisan Pharmaceuticals AB, Uppsala, 

Sweden),, was used to calculate fluid kinetics. To prevent a possible anaphylactic reaction to 

dextrann 70, dextran 1 (Promiten, NPBI, Emmercompascuum, the Netherlands) was injected 

intravenouslyy before instillation of the test bag [16]. 

Measurements Measurements 

Totall  dextran was determined by means of high performance liquid chromatography [17]. 

Creatinine,, urea and urate were measured by enzymatic methods (Boehringer Mannheim, 

Mannheim,, Germany). All electrolytes were determined using ion selective electrodes. Glucose 

waswas measured by the glucose oxidase-peroxidase method, using an autoanalyzer (SMA-II, 

Technicon,, Terrytown, USA). 
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Calculations Calculations 

Al ll  calculations were performed as previously described bv Pannekeet et al [14]. Briefly, the 

changess in intraperitoneal volume are the result of transcapillary ultrafiltration and fluid 

absorpt ionn (including absorption to the lymphatics and disappearance to the interstitial tissues). 

Bothh parameters were assessed with the intraperitoneal!}' administered volume marker dextran 

70.. Transcapillary ultrafiltration (TCUF) was calculated from the dilution of the volume marker, 

byy subtracting the initial intraperitoneal volume (1PV) from the theoretical IPV (when both fluid 

absorpt ionn and sampling would not have been present) at any time point. Because transcapillary 

ultrafiltrationn has its maximum value during the initial phase of a dwell, transcapillary 

ultrafiltrationn rate in the first minute (TCUF,,.,) was calculated, using the Lineweaver Burke plot. 

Thatt is, the linear regression between the reciprocal values of the transcapillary ultrafiltration 

obtainedd during the SPA and the reciprocal of time [18]. For the Icodextrin SPAs linear 

regressionn was used [9]. The net ultrafiltration is the difference between the transcapillary 

ultrafiltrationn and the effective fluid absorption. 

Peritoneall  handling of low molecular weight solutes was expressed as MTA C and D / P 

ratios.. The MTA C represents the maximal theoretical diffusive clearance of a solute at t=0, 

beforee transport has actually started. In this study we used the Waniewski model, where the 

solutee concentration was expressed per volume of plasma water [19,20]. 

Calculationss of free water transport using dialysate and plasma sodium were performed 

onn the 3.86% glucose SPAs. Applying the same method on the 1.36% glucose SPAs provided 

reliablee values for transport through the small pores in the first hour of the exchange, but the 

Lineweaver-Burkee plots showed unacceptable low regression coefficients. Therefore they could 

nott be used to calculate TCUF,, ,. D / P sodium was calculated as the dialysate sodium 

concentrat ionn divided by the plasma sodium concentration. Maximum dip in D / P sodium was 

thee difference between the initial D / P sodium and the lowest D / P sodium (usually after 1-2 

hours).. Correction for Na+ diffusion from the circulation to the dialysate, known to cause 

bluntingg of the decrease in D / P Na~, was done as previously described [21], using the mass 

transferr area coefficient of urate. Because of the change of MTACs of small solutes during a 

dwell,, the MTA C of urate was calculated at different time-points during the dwell. The calculated 

sodiumm concentration in the dialysate due to diffusion can than be subtracted from the measured 

concentrat ionn at any time point, resulting in the actual Na+ sieving. Using the three pore model, 

thee part of the osmotically induced fluid flow passing through the small pores wil l be carrying 

sodiumm without any sieving (sieving coefficient is 1). The rest of the fluid flow wil l pass the ultra 

smalll  pores (aquaporins) with complete sieving of sodium (sieving coefficient is 0). This means 
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thatt the net sieving coefficient is the fraction that passes through the small pores and that 1 

minuss the net sieving coefficient is the fraction that passes through the ultra small pores [22]. 

Transportt through the small pores was calculated by multiplying the sum of the initial 

intraperitoneall  volume and the uitrafiltered volume (in liters) with the dialysate sodium 

concentrationn after correction for diffusion: 

amountt sodium present = (initial IPV + uitrafiltered volume)  dialysate sodium (after correction) 

Thiss can be calculated for time point zero (t,,) and for any time point during the dwell (tj. 

Subtractingg t,, from tt results in the amount of sodium transported of any time point of the dwell: 

amountt sodium transported = sodium present tt - sodium present to 

Dividingg the amount of transported sodium with the sodium concentration in the small pores 

(whichh is the average of the plasma sodium concentration and the dialysate sodium 

concentration)) results in the volume (in liters) of fluid transported through the small pores: 

amountt of sodium transported 
fluidd transport through small pores = - - - - - - - - - . - - - -

sodiumm concentration in the small pores 

Thee volume transported through the small pores was then subtracted from the total volume 

transported,, resulting in free water transport. The contribution of this free water transport to the 

totall  fluid transport was expressed as a percentage: 

volumee free water transport 
%% free water transport = , ., ., 100% 

totall  fluid transport 

Withh the calculation of the transcapillary ultrafiltration through the small pores for each time 

pointt during the SPA, a Lineweaver-Burke plot could be made to calculate small pore transport 

inn the first minute (SPIM). Subtracting this from TCUFlM resulted in free water transport in the 

firstfirst minute. The contribution of free water transport to total transcapillary ultrafiltration was 

examinedd during the first minute of the 3.86% glucose dwell and after 60 minutes. 
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StatisticalStatistical analysis 

Resultss are presented as median values and ranges. For the comparison of the results of the two 

solutions,, the paired Student-t test was employed for comparisons within one patient. Spearman 

rankk correlation analysis was used to investigate possible relationships. For comparison of the 

groupss with and without ultrafiltration failure the Mann-Whitney-U test was applied. A Bland & 

Altmann plot was made to compare the method with and without correction for sodium diffusion 

[23]. . 

Results s 

GroupGroup 1 

Fromm the 40 patients 11 patients had ultrafiltration failure (NUF < 400 ml after 4 hr). The 

patientss with normal ultrafiltration were somewhat older than those with ultrafiltration failure ( 

522 vs. 29 years, NS) and were treated for a shorter period of time, 8 months (2-36) vs. 20 months 

(2-45),, p < 0.05. 

Forr the 1.36% glucose dwell total fluid transport in the first hour was 164 ml (32-399) for 

thee whole group. Transport through the small pores was 129 ml (14-399) and free water transport 

wass 35 ml (0-150). When the contribution of free water transport was calculated for the first hour 

off  a 1.36% glucose dwell, a value of 23% (0-91%) for the patients with normal ultrafiltration was 

found,, versus 3% (0-21%) for patients with ultrafiltration failure (p<0.05). 

Usingg the 3.86% glucose solution, the total fluid transport in the first hour was 404 ml 

(70-726)) for the whole group. Transport through the small pores was 269 ml (56-526) and free 

waterr transport was 135 ml (13-290). The fluid profile for the 3.86% glucose dwell for all 40 

patientss is given in Figure 1. 

whol ee grou p (n=40) 
1000--

__ ^^^ Figure 1. 
EE y  ̂ ^  ̂ Fluid profile for all 40 patients of group 
«« 500- / ^^*  ̂ 1. Total transcapillary ultrafiltration 
55 p s*  ̂ during the 4 hours dwell (open squares), 
**  / ys transport through the small pores (closed 

YY y* _______ — circles) and free water transport (closed 
dai-"-"'"""  squares) 

00 60 120 160 240 
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Thee parameters for fluid kinetics in patients with and without ultrafiltration failure are 

listedd In Table 1. For the patients with ultrafiltration failure free water transport was significandy 

lowerr in the first hour (72 vs. 164 ml, p<0.05) and in the first minute (2.0 vs. 7.1 ml, p<0.05) of a 

dwell,, compared to patients without UF failure. Figure 2 shows the 4 hours fluid profiles for the 

patientss with normal UF and for patients with UF failure. The lines for total transcapillary 

ultrafiltrationn and fluid transport through the small pores approach each other in the right panel, 

duee to impaired free water transport. 

1000 0 
norma ll  UF (n=29) 

1000 0 
UFF failur e (n=11) 

500 0 

6060 120 

tim ee (min ) 

1200 180 

tim ee (min ) 

240 0 

Figuree 2. 

Fluidd profiles for the 
patientss of group 1 
withh normal 
ultrafiltrationn (left 
panel)) and with 
ultrafiltrationn failure 
(rightt panel). Total 

transcapillaiy y 
ultrafiltrationn during 
thee 4 hours dwell 
(openn squares), 
transportt through the 
smalll  pores (closed 
circles)) and free water 
transportt (open 
circles) ) 

Tablee 1. Parameters for fluid kinetics for 40 patients (group 1) using an exchange -with a 3.86% glucose solution. The 
groupp is divided in patients with normal ultrafiltration and patients with ultrafiltration failure 

Normall  UF 
n=29 9 

UFF failure 
n = l l l 

Firstt hour 
TCUF„.6oTCUF„.6o (ml) 

Smalll  pore transport (ml) 

Freee water transport (ml) 

%% Free water transporto-6u 

4633 (260-726) 

2999 (131-526) 

1644 (13-290) 

355 (15-62) 

2677 (70-571) 

1955 (56-395) 

722 (14-176) * 

266 (14-44) * 

Firstt minute 
TCUFo-ii  (ml) 

Smalll  pore transportu-i (ml) 

Freee water transport (ml) 

%% Free water transportn-i 

14.88 (4.2-38.1) 

7.99 (2.5-24.4) 

7.11 (1.2-19.8) 

488 (16-78) 

7.4(1.6-23.2) ) 

5.0(1.3-11.8) ) 

2.0(0.0-11.4)* * 

200 (0-49) * 

**  p<0.05 
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Tablee 2. Results of the 3 different methods to assess free water transport in the 40 patients of group 1 

%% Free water transportu-i 

Maximumm dip D / P sodium 

Differencee in net UF3 „,„„_ , 16„ (ml) ) 

Normall  UF 
n=29 9 

488 (16-78) 

0.0833 (0.030-0.120) 

7100 (396-1320) 

Ultrafiltrationn failure 
n = l l l 

200 (0-49) * 

0.0311 (0.011-0.089) ' 

3066 (127-687) * 

'pp < 0.05 

%% Free water transportni: the percentage of free water transport, contnbuting to the total transcapilkry fluid transport 
duringg the first minute of a 3.86% glucose dwell. 

Tablee 2 shows the results for the different methods to assess free water transport. The 

contributionn of free water transport to total transcapillary ultrafiltration in the first minute was 

48%.. For patients with UFF this was significantly lower: 20% (p<0.05). In addition the 

maximumm dip in D /P sodium was significantly lower in patients with ultrafiltration failure, as well 

ass the difference between the 3.86% glucose exchange and the one with 1.36% glucose. 

Figuree 3 shows the strong correlation between free water transport calculated as a 

percentagee of total fluid transport and the maximum dip in D /P sodium (right panel). No 

significantt correlation was present with the difference in net ultrafiltration between 3.86% and 

1.36%% solutions (r=0.23, p=0.3), as shown in the left panel. 

Figuree 3. 
Correlationn between the 
differentt methods to assess free 
waterr transport in group 1. Left 
panel:: the correlation between 
freee water transport as a 
percentagee of the total fluid 
transportt in the first hour and 
thee difference in net 
ultrafiltrationn between a 3.86% 
andd a 1.36% glucose exchange. 
Rightt panel: the correlation 
betweenn free water transport as 
aa percentage of the total fluid 
transportt in the first hour and 
thee maximum dip in D /P 

0-155 sodium using a 3.86% glucose 
solution. . 
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Thee correlation between the percentage of free water transport at 60 minutes, using the 

diffusionn corrected method and the fast-fast PET without correction for sodium diffusion was 

reasonablyy good with a correlation coefficient of 0.84, p<0.01. A Bland-Altman plot in Figure 4 

showss the means and the differences for both methods; an underestimation of about 10% in the 

contributionn of free water transport is made when no correction for diffusion is performed. 

Figuree 4. 
Blandd and Altman plot of the 
differencess between the 
calculationn of free water 
transportt in the first hour of a 
dwelll  versus their means. An 
underestimationn of free water 
transportt of about 10% was 
presentt when no correction for 
sodiumm diffusion is made. No 
systematicc errors were found 

GroupGroup 2 

Forr the 3.86% glucose SPA, the TCUF in the first hour was 463 ml (70-726), transport through 

thee small pores was 304 ml (43-459) and free water transport was 159 ml (27-281). Figure 5 

showss the correlation between the percentage of free water transport in the first minute, using 

thee ultrafiltration coefficients of a 3.86% glucose solution and a 7.5% icodextrin solution, and the 

methodd applied in the present study. 

Discussion n 

Inn the present study a method was applied to calculate the volume of free water transport using 

thee removal of sodium in the first phase of the dwell. Comparisons were made with the currendy 

availablee methods to estimate free water transport. The method used in this study is an extension 

off  the method described by La Mili a et al. who performed a 1 hour PET test and calculated 

ultrafiltrationn through the ultra small pores by subtracting the amount of fluid transporting 

sodiumm through the small pores from the total ultrafiltration (abstract: La Mili a et al, Nephrol 

Diall  Transplant 2002;17(suppl 3):17-18). The addition of dextran 70 to the test fluid and the 

89 9 

II I 
a-g g 

SS 5 
L.. u 
SS e 
«« o 
SS '5> 
aa = oo 5 

fi i 
oo Ü cc c 
QQ (0 11 1 

3 0 --

2 0 --

1 0 --

o --

-10--

* * 
• • 
• • 
t t 

•• • 

•• . . . » 
.. IT • 

•• •• •• 
•• • • 

. . .. • • • 

• • 

meann * 2 SD 

meann - 2 SD 

100 20 800 90 100 

Meann % free water transport at 60' 
forr the 2 methods 



dialvsatee sampling at multiple time points enabled us to expand the calculations, because 

intraperitoneall  volume and dialysate sodium were available for even7 time point. In this way it 

wass possible to make fluid profiles and perform Lineweaver-Burke plots to calculate TCUF,,., and 

SP,,_,.. The values of free water transport in the first hour of the test, as reported in this study, 

showedd a reasonably good correlation with the values calculated using the fast-fast PET of La 

Mili aa et a/., in which no correction for sodium diffusion was performed. However, an 

underestimationn of about 10% was observed. This implies that the fast-fast PET only gives 

accuratee information on free water transport when a correction for sodium diffusion is made. 

Thiss can easilv be done with the MTAC of creatinine, as described by Westra et a/. [24]. 
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Figuree 5. 
Correlationn between the two 
methodss to quantify the 
contributionn of free water 
transportt to total transcapillary 
ultrafiltration. . 
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Itt appeared that free water transport in the first minute contributed for 48% to the total 

fluidfluid  removal, when patients did not suffer from ultrafiltration failure. Previously reported values 

forr free water transport were also found to average 50%. However, these values were assessed 

eitherr by indirect methods [9,25], or with computer simulations [26,27]. In this study it was 

possiblee to evaluate the SPA results of the 10 patients examined in the study of Ho-dac-

Pannekeett [9]. In these patients ultrafiltration coefficients were calculated for a 3.86% glucose 

dwelll  and for a 7.5% icodextrin dwell. Because the ultrafiltration coefficient is a membrane 

property,, it is considered to be constant despite the osmotic agent used. However, ultrafiltration 

coefficientt values, calculated for the two osmotic agents, were markedly different. This difference 

iss caused by the heteroporosity of the peritoneum [8]. The presence of water channels is 

especiallyy important in this respect, because they represent only a small proportion of the surface 

area,, but contribute largely to water flow induced by crystalloid osmosis. In the study of Ho-dac-

Pannekeet,, assumptions on hydrostatic pressure gradient, reflection coefficients and capillary 
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colloidd osmotic pressure had been made. These could have influenced the results. Comparison of 

thee two methods, however, showed that a good correlation for both methods was present. 

Thee patients with ultrafiltration failure had significantly lower free water transport, 

comparedd to the patients with normal UF. Loss of sodium sieving has been described previously 

inn patients with impaired ultrafiltration [6,28], but it was never quantified and related to the total 

fluidfluid  removal. The reason for this impaired free water transport can theoretically be attributed to 

losss of aquaporin-1 in peritoneal endothelia. However, Goffin et a/., examined the peritoneum of 

aa patient with loss of transcellular water transport and found normal expression of aquaporin-1 

[29].. Therefore it seems more likely that a functional alteration is present, rather than an 

anatomicall  alteration. The causes for this functional impairment are not known. The enduring 

exposuree to unphysiological dialysis fluids could have led to glycation of aquaporins. Alternative 

explanationss could be that oxidative stress leads to oxidant mediated protein damage and 

functionn alteration or that nitrosylation of aquaporins occurs, resulting in altered function. Also 

alterationss in the interstitial tissues can be postulated, but the mechanism of selective hampering 

off  aquaporin-1 function is difficult to comprehend. 

Thee correlation between the different methods to assess peritoneal free water transport in 

thee 40 patients of group 1 investigated in this study suggests that all three methods measure the 

samee phenomenon. Previous investigations already showed a reasonably good relationship 

betweenn the dip in D /P sodium and the difference in net ultrafiltration between a 3.86% glucose 

dwelll  and a 1.36% dwell [7]. In the present study an even better correlation was found between 

thee maximum dip in D /P sodium and the percentage free water transport in the first hour 

comparedd to the total fluid removal. In addition, the comparison of the 10 patients of group 2 

whoo underwent both a 3.86% glucose solution and a 7.5% icodextrin solution, implies that the 

usee of the ultrafiltration coefficient is a valid method to assess free water transport. However, the 

22 separate tests that should be performed, makes it less attractive. 

Inn conclusion, the method applied here is the first direct quantification of free water transport, 

calculatedd from a single standard peritoneal function test. It facilitates measuring free water 

transportt in patients. The good correlation with the fast-fast PET of La Mili a offers a quick 

possibilityy to evaluate patients suffering from ultrafiltration failure when a correction for sodium 

diffusionn is made. 
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