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Introduction

During hemodiafiltration (HDF) sessions, contact between the patient's blood and the extracorporeal circuit generates bio-incompatibility reactions resulting in coagulation, complement cascade, platelet activation and cell-mediated inflammatory reaction. Due to its chelation properties, citrate binds to plasma ionized calcium, preventing coagulation cascade and white blood cells activation. The use of citrate during HDF sessions began in the 1960's in order to provide a regional anticoagulation of the extracorporeal circuit (RCA) in intensive care settings. Its use in replacement of acetate for dialysate acidification began in the 2000's: in this context, the increase in citratemia is three times lower than during RCA [START_REF] Grundström | Replacement of acetate with citrate in dialysis fluid: a randomized clinical trial of short term safety and fluid biocompatibility[END_REF]. Several adult studies suggest that citrate use in dialysates, in replacement of acetate, improves efficiency, tolerance and biocompatibility of chronic RRT [START_REF] Grundström | Replacement of acetate with citrate in dialysis fluid: a randomized clinical trial of short term safety and fluid biocompatibility[END_REF][START_REF] Gabutti | Citrate-vs. acetate-based dialysate in bicarbonate haemodialysis: consequences on haemodynamics, coagulation, acid-base status, and electrolytes[END_REF][START_REF] Panichi | Post-dilution on line haemodiafiltration with citrate dialysate: First clinical experience in chronic dialysis patients[END_REF][START_REF] Kuragano | Effects of acetatefree citrate-containing dialysate on metabolic acidosis, anemia, and malnutrition in hemodialysis patients[END_REF][START_REF] Kossmann | Increased efficiency of hemodialysis with citrate dialysate: a prospective controlled study[END_REF]. Few studies have been conducted regarding RCA [START_REF] Rico | Regional citrate anticoagulation for continuous renal replacement therapy in children[END_REF][START_REF] Soltysiak | Citrate anticoagulation for continuous renal replacement therapy in small children[END_REF] and citrate-based RRT in pediatric settings [START_REF] Fajardo | Inpatient citrate-based hemodialysis in pediatric patients[END_REF]. The purpose of the following study was to determine whether the use of citrate in dialysis solutions comes as a better alternative than acetate, regarding short term tolerance, efficiency and biocompatibility of chronic RRT in children.

Methods

A single-centre prospective observational study was conducted in our pediatric dialysis unit between December 1, 2014 and January 25, 2015. Inclusion criteria were: being under 18 years old, presenting end-stage kidney disease (ESKD) and having been under RRT for at least one month.

Exclusion criteria were: vascular access modification, renal transplantation during the study period. Once included, each patient underwent RRT during two periods. During the first (December 1-14, 2014), predilution olHDF sessions were conducted using the department's regular acetate-based dialysate. Between December 15, 2014 to January 12, 2015, a wash-out period of acetate was conducted and the citrate-based dialysate (1 millimole of citrate per liter) was introduced. Data were again collected within a second study-period (January 12-25, 2015), after patients had been dialyzed under citrate regimen for four weeks. Each patient served as his own control. Clinical data were gathered by the investigator at each RRT session, using a standardized observation report form. HDF prescription was under the responsibility of senior pediatric nephrologists and followed the department's usual protocol. RRT was performed on several hemodialysis machines: AK 200 US (Gambro ® ), DDB 05 (Nikkiso ® ) and 5008 (Fresenius ® ). Choice of generator was independent from the patient's age or underlying nephropathy. Lines were adapted to the generator and chosen so that total extracorporeal blood volume was comprised between 8 and 10 mL/kg. Dialyzers used during the study were FX40, FX50, FX60 and FX100 (Helixone ® , Fresenius Medical Care), according to the patient's body surface area (BSA). Dialysate composition remained as usual in the department, with a sodium concentration between 136 and 140 mmol/L and a calcium concentration adapted to each patient's needs, although there was a systematic increase of 0.25 mmol per liter in dialysate calcium concentration at the start of citrate dialysis. Bicarbonate conductivity was set at 35 mmol/L during both periods. Dialysate flow rate was 500 mL/min. Blood flow was adapted to the vascular access and between 100 and 200 mL/min/m². Ultrafiltration during HDF therapy matched interdialytic weight gain (IDWG) plus entries during the ongoing session. Maximum weight loss did not exceed 2% of the patient's body weight within the first hour and then 1% per hour. During both periods, enoxaparin sodium (70 to 100 IU/kg for 4 hours of treatment) was used to ensure extracorporeal circuit anticoagulation. Anticoagulation modalities remained identical during both periods.

Statistical analysis of the results breaks into 2 parts

Comparative analysis

The primary endpoint was clinical tolerance, assessed according to the occurrence of the following side effects: hypotension, cramps, headache, abdominal pain, nausea/vomiting, faintness. Secondary endpoints were clotting prevention and variation of the following parameters over each period: pre-dialysis serum bicarbonate, plasma hemoglobin and erythropoietin resistance index (ERI). Clotting was assessed according to the occurrence of the following events: temporary interruption of HDF treatment, circuit loss, clotting of dialyzer and/or the arterial/venous drip chamber -whereas dialyzer clotting was assessed through a visual scale: dialyzers remaining white or only presenting a few red streaks by the end of the session were considered unaltered, dialyzers presenting more than 50% of red fibres were considered clotted. Variation of the aforementioned biological parameters was estimated by performing a blood sample at the beginning and at the end of each period. Primary and secondary endpoint comparisons were performed using McNemar's non-parametric test for paired data and Wilcoxon matched-pairs signed rank test.

Descriptive analysis

Sessions parameters (blood flow rate, convective flow) and biological parameters were described at the beginning of each study period: urea KT/V (Daugirdas II), MMWM (beta-2 microglobulin, orosomucoid, myoglobin), CRP, albumin, blood pH, bicarbonatemia (pre-HDF), ionized calcium (post-HDF), PTH, 25-hydroxyvitamin D, transferrin saturation coefficient (TSC), haemoglobin, neutrophil count, acetatemia at H0 and H3 (i.e. at the beginning and after 3 hours of session). As few biological data were gathered at the beginning of each period -a single blood sample per patient -we did not perform statistical tests. Consequently, the analysis of these data remains strictly descriptive. Study protocol received approval from the local ethics committee. Signed informed consent of a legal representative was not required because all prescriptions were part of the routine medical procedures of the department: indeed, all patients in the unit got switched from previously used acetate-based dialysate to citrate-based dialysate as unit policy, independently of the conduct of the study. Clinical and biological data were obtained through the patients' usual follow-up. The only dosage that was added to the routine laboratory tests was acetatemia, and it led to no increase in blood depletion for patients.

Results

All 9 patients (4 girls) in the department were included in the study, aged between 4 and 17 years old. Patients' baseline characteristics were diverse (Table 1). A total of 135 olHDF sessions were performed during the study: 67 sessions under acetate regimen, 68 under citrate regimen (an extra dialysis session was exceptionally performed in one patient during this latter period).

Comparative analysis

Side effects are described in Table 2. The occurrence of at least one side effect was lower when comparing citrate to acetate regimen (56% vs 89%), although the difference did not reach statistical significance (P=0.180). Regarding clotting incidents (Table 3), no statistically significant difference has been brought out between acetate and citrate-based dialysates in terms of clotting in the arterial/venous drip chamber or clotting in the dialyzer. No circuit loss has been deplored during the study. Overall, there was no statistically significant difference regarding the occurrence of at least one clotting incident between the acetate and citrate study period. Regarding the variation of pre-dialysis serum bicarbonate, plasma hemoglobin and ERI over each period (Table 4): results show an increase in predialysis serum bicarbonate between the beginning and the end of the citrate period whereas it decreases over the acetate period (+0.92 vs -0.21 mmol/L). Results also show that plasma hemoglobin remains stable between the beginning and the end of the citrate period whereas it decreases over the acetate period (0 vs -0.26 g/dL), while ERI decreases over the citrate period and increases over the acetate period (-0.73 vs +0.86 U/kg/week/g/dL). However, these results were not statistically significant (P=0.22, 0.29 and 0.38 respectively).

Descriptive analysis (Table 5)

Sessions parameters Median blood flow rate and median convective flow were similar under acetate and citrate regimen (152.8 vs 156.4 mL/min/m² and 81.7 vs 86.7 mL/min/m²).

Dialysis efficiency

Median value of the KT/V ratio (calculated using the Daugirdas II formula) was identical during both periods (1.3).

Acetatemia

The use of citrate instead of acetate in dialysis solutions allowed maintaining intradialytic acetatemia within physiological range. Although initially comparable, median acetatemia clearly increases during HDF sessions under acetate regimen while it stays stable under citrate regimen.

Evolution of plasma parameters

Improvements were noted under citrate regimen: median decrease of pre-dialysis neutrophil count, median increase of hemoglobin (respectively: 3800/mm 3 vs 4800/mm 3 and 10.6 vs 9.5 g/dL). All patients received erythropoietin treatment: seven darbepoetin alfa and two epoetin beta. The median administered dose of darbepoetin alfa and epoietin beta were respectively 80 µg and 21 000 IU in the month prior to the acetate period and 60 µg and 22 000 in the month prior to citrate regimen. All patients received iron supplementation with a median dose of 300 mg in the month prior to both periods. Transferrin saturation coefficient remained stable. Median CRP value remained under 5 mg/L and median albumin, beta-2 microglobulin, orosomucoid and myoglobin remained similar during both periods. No difference was noted regarding median pre-dialysis blood pH. On the other hand, median predialysis serum bicarbonate was higher under citrate regimen (23.3 vs 22.4 mmol/L).

Impact of dialysis solutions on calcium metabolism

Median post-dialysis plasma ionized calcium remained within physiological range during both periods. An increase in median plasma parathyroid hormone (PTH) was observed under citrate regimen (378 vs 319 pg/mL), as well as an increase in median plasma 25hydroxyvitamin D (70 vs 58 ng/mL). Three patients received vitamin D in the month prior to both periods with no significant dose change and vitamin D treatment was introduced in the month prior to the citrate period for one patient. The median dose of calcifediol was 450 µg in the month prior to the acetate period and 475 µg in the month prior to citrate regimen. The largest increases in plasma 25-hydroxyvitamin D were observed in a patient who was not receiving vitamin D treatment, and another for whom the dose remained unchanged.

Discussion

Main findings

Our results suggest an improved clinical tolerance of olHDF sessions under citrate regimen, without reaching statistical significance. The evolution of several biological parameters was favourable over the citrate period: increase in pre-dialysis serum bicarbonate, stability of plasma hemoglobin and decrease in erythropoietin resistance index (ERI) -which might indicate an increased biocompatibility of RRT sessions under citrate regimen. No severe and/or symptomatic hypocalcemia occurred and no decrease in plasma 25-hydroxyvitamin D was noted.

Strengths and limitations

The limitations of the study are inherent to its design: single-centre, small number of study subjects, absence of a control group, short study period. Moreover, in the context of an observational study, constant adaptation of prescriptions has probably diminished the number of incidents: indeed, dialysis settings could be fine-tuned in the one-month gap (under citrate dialysate) that preceded data collection for the citrate period, thus limiting undesirable effects during this period. Double osmosis constitutes a means to generate ultrapure water, which allows the production of a high purity substitution fluid and dialysate, increasing biocompatibility [START_REF] Guth | On-line production of ultrapure substitution fluid reduces TNF-alpha-and IL-6 release in patients on hemodiafiltration therapy[END_REF][START_REF] Canaud | Mortality risk for patients receiving hemodiafiltration versus hemodialysis: European results from the DOPPS[END_REF][START_REF] Fischbach | Daily on line haemodiafiltration promotes catch-up growth in children on chronic dialysis[END_REF]. The conduct of RRT using this process allowed to reduce the impact of potential confounding factors (i.e. factors of clinical intolerance and/or bio-incompatibility independent from the dialysate).

Post-dilution olHDF has been shown, in adults, to be beneficial in terms of intradialytic tolerance [START_REF] Morena | Treatment tolerance and patient-reported outcomes favor online hemodiafiltration compared to high-flux hemodialysis in the elderly[END_REF] and cardiovascular/overall survival [START_REF] Peters | Haemodiafiltration and mortality in end-stage kidney disease patients: a pooled individual participant data analysis from four randomized controlled trials[END_REF][START_REF] Ok | Mortality and cardiovascular events in online haemodiafiltration (OL-HDF) compared with high-flux dialysis: results from the Turkish OL-HDF Study[END_REF][START_REF] Maduell | Highefficiency postdilution online hemodiafiltration reduces all-cause mortality in hemodialysis patients[END_REF]. It is also associated with lower carotid intima media thickness (cIMT) standard deviation score (SDS), higher height-SDS, and a decrease in headache, dizziness, cramps and post-dialysis recovery time, compared to conventional HD in one non-randomized interventional study in children [START_REF] Shroff | Effects of hemodiafiltration versus conventional hemodialysis in children with ESKD: The HDF, heart and height study[END_REF]. However, post-filter restitution of the volume removed by ultrafiltration entails a risk of high end-filter haematocrit and excessive protein polarization at the membrane interface, resulting in a shortened filter lifespan. Moreover, insufficient blood flow can prevent reaching the substitution dose required to increase patient survival [START_REF] Peters | Haemodiafiltration and mortality in end-stage kidney disease patients: a pooled individual participant data analysis from four randomized controlled trials[END_REF]. We chose predilution olHDF as it is feasible in children with low blood flow and minimizes the potential for circuit loss and lowered dialysis quality. It has been the reference technique in our unit for several years. We are conscious that convection flow was lower than the optimal target (75 to 100% of blood flow) proposed in predilution olHDF by Fischbach et al. [START_REF] Fischbach | Intensified daily dialysis: the best chronic dialysis option for children?[END_REF].

Citrate and phosphocalcic metabolism

The high substitution volumes needed to improve the survival of patients receiving olHDF could potentially expose them to complications associated with hypercitratemia, featuring metabolic acidosis and symptomatic hypocalcemia with a risk of ventricular arrhythmia, hypotension and laryngospasm [START_REF] Nubé | Mortality reduction by post-dilution online-haemodiafiltration: a cause-specific analysis[END_REF]. Indeed, citric acid reacts with plasma bicarbonate, which leads to the formation of citrate. Citrate then chelates plasma ionized calcium, leading to the formation of calcium citrate complexes and reducing bioavailable plasma ionized calcium. Several studies have focused on this issue in adult patients. Schmitz et al. conducted a multicentre randomized crossover study on 92 dialysis patients undergoing HD (n=25) and HDF (post-dilution: n=44; pre-dilution: n=26), treated with standard acetate dialysate and citrate dialysate for 4 weeks each [START_REF] Schmitz | Effects of citrate dialysate in chronic dialysis: a multicentre randomized crossover study[END_REF]. Results showed that citrate dialysate was not associated with the development of severe calcium and acid-base disorders. No hypocalcemia occurred under citrate regimen during the present study: this suggests that citric acid does not generate severe hypocalcemia when calcium concentration is increased in the dialysate and substitution fluid. These observations are supported by other studies. Panichi et al. conducted a prospective study during which 13 patients underwent three weeks of RRT under different treatment modalities, including one week of post-dilution olHDF with a citrate-based dialysate. Following this period, plasma ionized calcium remained within physiological range and post-dialysis citratemia remained under 0.29 mmol/L for all patients, far below the safety threshold of 0.85 mmol/L [START_REF] Panichi | Post-dilution on line haemodiafiltration with citrate dialysate: First clinical experience in chronic dialysis patients[END_REF]. Other studies conducted in different RRT modalities (namely, HD and post-dilution HDF) showed a moderate decrease in post-dialysis plasma ionized calcium when using citrate, with no symptomatic episode and spontaneous inter-dialytic correction [START_REF] Grundström | Replacement of acetate with citrate in dialysis fluid: a randomized clinical trial of short term safety and fluid biocompatibility[END_REF][START_REF] Gabutti | Citrate-vs. acetate-based dialysate in bicarbonate haemodialysis: consequences on haemodynamics, coagulation, acid-base status, and electrolytes[END_REF][START_REF] Fajardo | Inpatient citrate-based hemodialysis in pediatric patients[END_REF][START_REF] Sands | Effects of citrate acid concentrate (citrasate®) on heparin N requirements and hemodialysis adequacy: a multicenter, prospective noninferiority trial[END_REF]. The decrease in plasma ionized calcium during HDF sessions under citrate regimen, although moderate and temporary, seems to trigger physiological compensation mechanisms, as would suggest the median increase in pre-dialysis plasma PTH we observed during this period. On this point, data from the literature diverge. A study conducted by Grundström et al. included 20 patients undergoing RRT under two treatment modalities, HD (9 patients) and post-dilution olHDF (11 patients). These patients were sequentially exposed to two dialysates (control and citrate) during two periods of 6 weeks. Results showed an increase in post-dialysis plasma PTH under citrate regimen, while pre-dialysis plasma PTH remained stable [START_REF] Grundström | Replacement of acetate with citrate in dialysis fluid: a randomized clinical trial of short term safety and fluid biocompatibility[END_REF]. Kuragano et al. conducted a crossover study including 29 adult patients undergoing HD treatment, sequentially exposed to two dialysates during 3 periods of 4 months (first and third period under acetate regimen, second period under citrate regimen). Results brought out a significant increase in plasma PTH and bone alkaline phosphatase (BAP) under citrate regimen exclusively in patients with low PTH levels at baseline (which could indicate low turnover bone disease) [START_REF] Kuragano | Acetate free citrate-containing dialysate increase intact-PTH and BAP levels in the patients with low intact-PTH[END_REF].

Acid-base balance

Calcium-citrate complexes that are not eliminated with the effluent are metabolized in the liver through Kreb's cycle, which leads to the release of previously bound calcium and therefore to a partial compensation of hypocalcaemia. This reaction also generates bicarbonate, which helps correcting chronic metabolic acidosis in CKD patients. This effect is particularly important, being established that a decrease in pre-dialysis plasma bicarbonate is associated with an increased risk of mortality and growth retardation in children. K/DOQI recommendations state that for pediatric patients, pre-dialysis serum bicarbonate should be greater than 22 mmol/L [START_REF] Foundation | KDOQI Clinical Practice Guideline for Nutrition in Children with CKD: 2008 Update[END_REF]. In the present study, mean pre-dialysis plasma bicarbonate increased under citrate regimen. The effect of citrate on bicarbonatemia, compared to acetate, is variously appreciated in the literature: authors either report a similar [START_REF] Panichi | Post-dilution on line haemodiafiltration with citrate dialysate: First clinical experience in chronic dialysis patients[END_REF] or a lower post-dialysis alkalinisation [START_REF] Gabutti | Citrate-vs. acetate-based dialysate in bicarbonate haemodialysis: consequences on haemodynamics, coagulation, acid-base status, and electrolytes[END_REF], with an either similar [START_REF] Panichi | Post-dilution on line haemodiafiltration with citrate dialysate: First clinical experience in chronic dialysis patients[END_REF] or higher pre-dialysis alkalinisation [START_REF] Grundström | Replacement of acetate with citrate in dialysis fluid: a randomized clinical trial of short term safety and fluid biocompatibility[END_REF][START_REF] Gabutti | Citrate-vs. acetate-based dialysate in bicarbonate haemodialysis: consequences on haemodynamics, coagulation, acid-base status, and electrolytes[END_REF][START_REF] Kuragano | Effects of acetatefree citrate-containing dialysate on metabolic acidosis, anemia, and malnutrition in hemodialysis patients[END_REF][START_REF] Matsuyama | Acetate-free blood purification can impact improved nutritional status in hemodialysis patients[END_REF]. A slower metabolism of citrate may explain this lower alkalinisation after dialysis.

Dialysis and systemic microinflammation

Acetic acid reacts with plasma bicarbonate, leading to the formation of acetate. Many studies have showed the role of acetate in oxidative stress: activation of polymorphonuclear neutrophils and monocytes results in the release of reactive oxygen species (ROS) and cytokines, stimulating NO production by endothelial cells, maintaining chronic inflammation and contributing to hemodynamic instability [START_REF] Noris | Effect of acetate, bicarbonate dialysis, and acetate-free biofiltration on nitric oxide synthesis: implications for dialysis hypotension[END_REF][25][START_REF] Amore | Bicarbonate dialysis, unlike acetate-free biofiltration, triggers mediators of inflammation and apoptosis in endothelial and smooth muscle cells[END_REF][START_REF] Pizzarelli | On-line hemodiafiltration without acetate[END_REF]. The absence of acetic acid may have led to several improvements we observed: improved clinical tolerance of sessions and median decrease in pre-dialysis neutrophil count, which could indicate decreased chronic inflammation -although CRP did not improve. Matsuyama et al. on the other hand, showed a significant decrease in basal plasma CRP and interleukin-6 (IL-6), in patients undergoing dialysis without acetate [START_REF] Matsuyama | Acetate-free blood purification can impact improved nutritional status in hemodialysis patients[END_REF].

Coagulation prevention

Results did not show any significant advantage of citrate regimen in preventing dialyzer clotting incidents. Administered doses of enoxaparin were identical during both periods. Subjective evaluation of dialyzer clotting using a visual scale (measurement bias) may have contributed to this situation. Pre-dilution may have prevented microcoagulation inside the dialyzer by reducing blood viscosity, although this protective effect was limited by the high convection flow during HDF sessions (approximately 20 litres/m²/session), increasing stress on the dialyzer membrane. Other studies, whose primary endpoint focused exclusively on clotting incidents, have brought out an advantage in using citrate [START_REF] Grundström | Replacement of acetate with citrate in dialysis fluid: a randomized clinical trial of short term safety and fluid biocompatibility[END_REF][START_REF] Fajardo | Inpatient citrate-based hemodialysis in pediatric patients[END_REF][START_REF] Sands | Effects of citrate acid concentrate (citrasate®) on heparin N requirements and hemodialysis adequacy: a multicenter, prospective noninferiority trial[END_REF].

Anaemia management

Median hemoglobin increased by 0.9 g/dL under citrate regimen, although overall EPO dosage and iron supplementation remained similar during both periods. This favourable development is supported by the results of the Kuragano et al. study [START_REF] Kuragano | Effects of acetatefree citrate-containing dialysate on metabolic acidosis, anemia, and malnutrition in hemodialysis patients[END_REF]. In patients with basal hemoglobin (Hb) over 10 g/dL, Hb levels were maintained under citrate regimen with a concomitant decrease in erythropoiesis-stimulating agents (ESAs) dosage. On the other hand, Hb levels increased when basal level was low, with no increase in ESA or iron supplementation. According to the authors, these results are explained by an increased sensitivity of erythroid progenitor cells to ESA (linked to several intricate factors: correction of metabolic acidosis, decreased micro-inflammation, improved nutritional state) and a probable decrease in blood depletion inside the dialyzer associated with reduced local coagulation.

Nutritional state

No improvement was noted in terms of albumin under citrate regime, knowing that values for this parameter were already within physiological range under acetate regimen. Several factors can explain these results: better basal nutritional state in younger patients, smaller proportion of comorbidities compared to adult cohorts, increased focus on nutritional state in children considering the close follow-up of infants' growth.

Dialysis efficiency

Results do not provide evidence of increased clearance of urea nor MMWM in predilution olHDF using citrate dialysate. Indeed, pre-filter reinjection of the substitution fluid is in itself a means to prevent thrombosis of the dialyser's large pores, which could mitigate the potential effect of citrate. On the other hand, the technique used in the Panichi et al. study is post-dilution haemodiafiltration [START_REF] Panichi | Post-dilution on line haemodiafiltration with citrate dialysate: First clinical experience in chronic dialysis patients[END_REF]. Reinjection of the substitution fluid downstream of the dialyser entails a risk of thrombosis, which can explain the actual benefit of using citrate in this setting. The Kossman et al. study is conducted on conventional hemodialysis: likewise, in this setting, the anticoagulant action of citrate can provide a real gain in the clearance of MMWM whose diffusion is restricted [START_REF] Kossmann | Increased efficiency of hemodialysis with citrate dialysate: a prospective controlled study[END_REF].

Medico-economic considerations

The change of dialysate had no impact on the costs of care in the department, both being provided at the same price.

Conclusion

Although fewer side effects have been reported under citrate regimen in our study, the difference in tolerance between dialysates was not statistically significant, considering the limited number of patients. No advantage was brought out regarding coagulation accidents prevention under citrate regimen. The efficiency of RRT remained similar during both periods, in terms of uremic toxins clearance and MMWM removal. The evolution of several biological parameters was favourable over the citrate period: increase in pre-dialysis serum bicarbonate, stability of plasma hemoglobin and decrease in erythropoietin resistance index (ERI). However, differences in the variation of these parameters between the two periods were not significant. No severe and/or symptomatic hypocalcemia occurred. The use of citrate instead of acetate in dialysis and substitution solutions appears in the short term as a safe alternative for chronic online hemodiafiltration in pediatric patients. Further studies, at a larger scale, are required in order to assess the interest of this change in solutes in chronically dialyzed children. 

Table 1 . Baseline characteristics Patie nt Gend er

 1 

			Age	Underlying	Number of	Time on	Residu	Dialyz
			(year	nephropathy	dialysis	dialysis	al	er
			s)		sessions per	before	Diuresi
					week	inclusion	s
	1 2 3 4	F M M F	4 17 11 15	Finnish-type congenital nephrotic syndrome Congenital anomalies of the kidney and the urinary tract Undetermined Hemolytic uremic syndrome (HUS)	6 3 3 3	16 months 18 months 1 month 23 months	0 ml/day FX40 700 FX100 ml/day 950 FX60 ml/day 700 ml/day FX100
	5 6 7 8 9	F F M M M	13 14 14 15 9	Type IIB membranoprolifera tive glomerulonephritis Cystinosis Bardet-Biedl syndrome Undetermined Congenital anomalies of the urinary tract kidney and the	6 3 3 3 3	> 5 years 9 months 34 months 13 months 29 months	0 ml/day FX60 2000 FX60 ml/day 900ml/d FX100 ay 250 FX100 ml/day 800 ml/day FX50

Table 2 . Number of patients who have suffered at least one side effect during olHDF treatmentTable 3 . Frequency comparison of clotting incidents between acetate and citrate (N=9)

 23 

* McNemar's non-parametric test for paired data

Table 4 . Average evolution of serum bicarbonate, hemoglobin and erythropoietin resistance index (ERI) during the acetate and citrate periods

 4 

*Wilcoxon matched-pairs signed rank test

Table 5 .

 5 Evolution of sessions parameters and biological parameters. Median (IQR)

	Acetate N (%)	Citrate N (%)

-dialysis serum bicarbonate (mmol/l) Hemoglobin (g/dl) ERI (U/kg/week/g/dl)

  

		-0.21 -0.26 +0.86	+0.92 0 -0.73	0.22 0.29 0.38
		Acetate	Citrate
	C-reactive protein (mg/l) Albumin (g/l) Blood pH before HDF Serum bicarbonate before HDF	2.3 (1.7 -5.3) 42.8 (36.1 -43.4) 7.4 (7.4 -7.4) 22.4 (22.3 -24.3)	3.8 (0.9 -8.2) 42.4 (40.8 -43.1) 7.4 (7.4 -7.4) 23.3 (18.1 -24.2)
	(mmol/l)		
	Blood ionized calcium after HDF		
	(mmol/l)		

1.3 (1.2 -1.3) 1.3 (1.2 -1.3)