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SOMMAIRE

I -INTRODUCTION

L'insuffisance rénale aiguë (IRA) est un syndrome défini par les critères KDIGO 2012 comme une augmentation de la créatinine de 26,5µmol/L ou 1,5x la valeur de base ou une oligurie < 0,5ml/kg pendant 12 heures [START_REF] Group | KDIGO Clinical Practice Guideline for Acute Kidney Injury[END_REF]. Selon cette définition, plus de 50% des patients hospitalisés en réanimation souffrent d'IRA et 23% des patients atteints d'IRA auront besoin d'une épuration extra rénale (EER) [START_REF] Hoste | Epidemiology of acute kidney injury in critically ill patients: the multinational AKI-EPI study[END_REF]. Ce syndrome est associé à une augmentation de la mortalité, à une prolongation de la durée d'hospitalisation et à l'apparition secondaire d'une maladie rénale chronique. L'amélioration de la prise en charge de l'IRA est donc un enjeu majeur de santé publique [START_REF] Hoste | Global epidemiology and outcomes of acute kidney injury[END_REF][START_REF] Rimes-Stigare | Long-term mortality and risk factors for development of end-stage renal disease in critically ill patients with and without chronic kidney disease[END_REF].

Plusieurs études ont comparé les techniques d'hémodialyse intermittente et d'épuration extra

rénale continue chez les patients de réanimation [START_REF] Chang | Continuous venovenous hemodiafiltration versus hemodialysis as renal replacement therapy in patients with acute renal failure in the intensive care unit[END_REF][START_REF] Nash | Systematic review and meta-analysis of renal replacement therapy modalities for acute kidney injury in the intensive care unit[END_REF][START_REF] Wang | Renal replacement therapy in the ICU: intermittent hemodialysis, sustained low-efficiency dialysis or continuous renal replacement therapy?[END_REF][START_REF] Vinsonneau | Continuous venovenous haemodiafiltration versus intermittent haemodialysis for acute renal failure in patients with multiple-organ dysfunction syndrome: a multicentre randomised trial[END_REF][START_REF] Friedrich | Hemofiltration compared to hemodialysis for acute kidney injury: systematic review and meta-analysis[END_REF], sans différence en termes de mortalité, mais avec une dépendance potentielle plus longue à la dialyse et des coûts plus élevés à long terme dans le groupe intermittent [START_REF] Schneider | Choice of renal replacement therapy modality and dialysis dependence after acute kidney injury: a systematic review and meta-analysis[END_REF][START_REF] Ethgen | Economics of dialysis dependence following renal replacement therapy for critically ill acute kidney injury patients[END_REF][START_REF] Ye | Comparing Renal Replacement Therapy Modalities in Critically Ill Patients With Acute Kidney Injury: A Systematic Review and Network Meta-Analysis[END_REF], même si cette dernière question reste débattue [START_REF] Liang | Modality of RRT and Recovery of Kidney Function after AKI in Patients Surviving to Hospital Discharge[END_REF][START_REF] Wald | Delivering optimal renal replacement therapy to critically ill patients with acute kidney injury[END_REF]. Les techniques continues sont plus utilisées en soins intensifs, principalement en raison de leur meilleure tolérance hémodynamique chez les patients instables [START_REF] Group | KDIGO Clinical Practice Guideline for Acute Kidney Injury[END_REF][START_REF] Bonnassieux | Renal Replacement Therapy Modality in the ICU and Renal Recovery at Hospital Discharge[END_REF]. dose de dialyse élevée dans le but de réaliser l'élimination des cytokines [START_REF] Honoré | High-volume versus standard-volume haemofiltration for septic shock patients with acute kidney injury (IVOIRE study): a multicentre randomized controlled trial[END_REF]. De plus, l'hémofiltration est de moins en moins utilisé car certaines études ont trouvé une survie plus faible par rapport à la CVVHDF [START_REF] Friedrich | Hemofiltration compared to hemodialysis for acute kidney injury: systematic review and meta-analysis[END_REF][START_REF] Saudan | Adding a dialysis dose to continuous hemofiltration increases survival in patients with acute renal failure[END_REF][START_REF] Alenezi | Continuous venovenous hemofiltration versus continuous venovenous hemodiafiltration in critically ill patients: a retrospective cohort study from a Canadian tertiary centre[END_REF][START_REF] Premuzic | Differences in CVVH vs. CVVHDF in the management of sepsis-induced acute kidney injury in critically ill patients[END_REF]. La CVVHD et la CVVHDF sont donc probablement actuellement les principales techniques utilisées en réanimation.

Très peu d'études ont comparé la CVVHD et la CVVHDF chez les patients des soins intensifs [START_REF] Weidhase | Myoglobin clearance with continuous veno-venous hemodialysis using high cutoff dialyzer versus continuous veno-venous hemodiafiltration using high-flux dialyzer: a prospective randomized controlled trial[END_REF][START_REF] Balgobin | Continuous Veno-Venous High Cut-Off Hemodialysis Compared to Continuous Veno-Venous Hemodiafiltration in Intensive Care Unit Acute Kidney Injury Patients[END_REF]. Par conséquent, le choix de la technique dépend principalement des habitudes de chaque équipe de soins intensifs plutôt que d'être basé sur des données probantes.

L'objectif principal de cette étude est de comparer l'efficacité de la CVVHD et de la CVVHDF sur le taux de réduction d'urée à 24 heures chez des patients de réanimation nécessitant une EER continue. Le TRU est une approche simple utilisée dans différentes études pour évaluer l'efficacité métabolique de l'EER dans l'IRA [START_REF] Liang | Urea reduction ratio may be a simpler approach for measurement of adequacy of intermittent hemodialysis in acute kidney injury[END_REF][START_REF] Owen | The urea reduction ratio and serum albumin concentration as predictors of mortality in patients undergoing hemodialysis[END_REF][START_REF] Faguer | Heparin-Free Prolonged Intermittent Hemodialysis Using Calcium-Free Citrate Dialysate in Critically Ill Patients[END_REF][START_REF] Scherer | Intermittent hemodiafiltration as a down-step transition therapy in patients with acute kidney injury admitted to intensive care unit who initially underwent continuous venovenous hemodiafiltration[END_REF][START_REF] Skinner | Renal replacement therapy in intensive care units in KwaZulu-Natal Province, South Africa[END_REF][START_REF] Parienti | Catheter dysfunction and dialysis performance according to vascular access among 736 critically ill adults requiring renal replacement therapy: a randomized controlled study[END_REF].

Les objectifs secondaires sont de comparer le TRU à 48 et 72 heures, la durée de vie du filtre, le nombre de complications métaboliques, la durée de séjour en réanimation, la mortalité en réanimation et à 28 jours, la durée d'utilisation des vasopresseurs et de la ventilation mécanique et le nombre de jours d'EER.

II -ARTICLE

Comparison of urea reduction ratio in intensive care patients with acute kidney injury treated with continuous veno-venous hemodialysis versus continuous veno-venous hemodiafiltration.

INTRODUCTION

Acute Kidney Injury (AKI) is a syndrome defined by the 2012 KDIGO criteria by creatinine increase of 26.5µmol/L or 1.5x baseline or oliguria < 0.5ml/kg for 12 hours [START_REF] Group | KDIGO Clinical Practice Guideline for Acute Kidney Injury[END_REF]. Based on this definition, more than 50% of the patients hospitalized in intensive care units (ICU) suffers from AKI and 23% of patients with AKI will need renal replacement therapy (RRT)(2). This syndrome is associated with increased mortality, increased ICU and hospital stay and secondary onset of chronic kidney disease (CKD). Therefore, improvement AKI management is a major public health issue [START_REF] Hoste | Global epidemiology and outcomes of acute kidney injury[END_REF][START_REF] Rimes-Stigare | Long-term mortality and risk factors for development of end-stage renal disease in critically ill patients with and without chronic kidney disease[END_REF].

Several studies have compared intermittent hemodialysis (IHD) with continuous renal replacement techniques in intensive care patients [START_REF] Chang | Continuous venovenous hemodiafiltration versus hemodialysis as renal replacement therapy in patients with acute renal failure in the intensive care unit[END_REF][START_REF] Nash | Systematic review and meta-analysis of renal replacement therapy modalities for acute kidney injury in the intensive care unit[END_REF][START_REF] Wang | Renal replacement therapy in the ICU: intermittent hemodialysis, sustained low-efficiency dialysis or continuous renal replacement therapy?[END_REF][START_REF] Vinsonneau | Continuous venovenous haemodiafiltration versus intermittent haemodialysis for acute renal failure in patients with multiple-organ dysfunction syndrome: a multicentre randomised trial[END_REF][START_REF] Friedrich | Hemofiltration compared to hemodialysis for acute kidney injury: systematic review and meta-analysis[END_REF], with no difference in mortality, but potential longer dialysis dependence and long-term higher costs in the intermittent group [START_REF] Schneider | Choice of renal replacement therapy modality and dialysis dependence after acute kidney injury: a systematic review and meta-analysis[END_REF][START_REF] Ethgen | Economics of dialysis dependence following renal replacement therapy for critically ill acute kidney injury patients[END_REF][START_REF] Ye | Comparing Renal Replacement Therapy Modalities in Critically Ill Patients With Acute Kidney Injury: A Systematic Review and Network Meta-Analysis[END_REF], even if the latter issue remains debated [START_REF] Liang | Modality of RRT and Recovery of Kidney Function after AKI in Patients Surviving to Hospital Discharge[END_REF][START_REF] Wald | Delivering optimal renal replacement therapy to critically ill patients with acute kidney injury[END_REF]. Continuous techniques are more used in intensive care mainly because of better hemodynamic tolerance in unstable patients [START_REF] Group | KDIGO Clinical Practice Guideline for Acute Kidney Injury[END_REF][START_REF] Bonnassieux | Renal Replacement Therapy Modality in the ICU and Renal Recovery at Hospital Discharge[END_REF].

There are three principals continuous RRT techniques: continuous veno-venous hemofiltration (CVVH, convective therapy), continuous veno-venous hemodialysis (CVVHD, diffusive therapy) and continuous veno-venous hemodiafiltration (CVVHDF, concomitant use of diffusive and convective therapy). The indication of diffusive versus convective therapy remains uncertain.

Convection allows to purify molecules of larger molecular size than hemodialysis, which is why it has been studied in ICU patients with sepsis, notably for its potential capacity to purify inflammatory cytokines. This theoretical issue has not been confirmed by clinical studies, in particular when using a high RRT dose in the aim to perform cytokine removal [START_REF] Honoré | High-volume versus standard-volume haemofiltration for septic shock patients with acute kidney injury (IVOIRE study): a multicentre randomized controlled trial[END_REF]. Moreover, hemofiltration use is also declining over time because some studies have found poorer survival as compared to CVVHDF [START_REF] Friedrich | Hemofiltration compared to hemodialysis for acute kidney injury: systematic review and meta-analysis[END_REF][START_REF] Saudan | Adding a dialysis dose to continuous hemofiltration increases survival in patients with acute renal failure[END_REF][START_REF] Alenezi | Continuous venovenous hemofiltration versus continuous venovenous hemodiafiltration in critically ill patients: a retrospective cohort study from a Canadian tertiary centre[END_REF][START_REF] Premuzic | Differences in CVVH vs. CVVHDF in the management of sepsis-induced acute kidney injury in critically ill patients[END_REF]. CVVHD and CVVHDF are therefore currently probably the main techniques used in ICU.

Very few studies have compared CVVHD and CVVHDF in ICU patients [START_REF] Weidhase | Myoglobin clearance with continuous veno-venous hemodialysis using high cutoff dialyzer versus continuous veno-venous hemodiafiltration using high-flux dialyzer: a prospective randomized controlled trial[END_REF][START_REF] Balgobin | Continuous Veno-Venous High Cut-Off Hemodialysis Compared to Continuous Veno-Venous Hemodiafiltration in Intensive Care Unit Acute Kidney Injury Patients[END_REF]. Therefore, the choice of the technique is mainly dependent on each ICU team habits rather than based on evidence-based data.

The primary aim of this study is to compare the efficacity of CVVHD and CVVHDF on the urea reduction ratio (URR) at 24h in ICU patients with AKI requiring continuous RRT. The urea reduction ratio is a simple approach used in different studies to evaluate the metabolic efficacity of RRT in AKI [START_REF] Liang | Urea reduction ratio may be a simpler approach for measurement of adequacy of intermittent hemodialysis in acute kidney injury[END_REF][START_REF] Owen | The urea reduction ratio and serum albumin concentration as predictors of mortality in patients undergoing hemodialysis[END_REF][START_REF] Faguer | Heparin-Free Prolonged Intermittent Hemodialysis Using Calcium-Free Citrate Dialysate in Critically Ill Patients[END_REF][START_REF] Scherer | Intermittent hemodiafiltration as a down-step transition therapy in patients with acute kidney injury admitted to intensive care unit who initially underwent continuous venovenous hemodiafiltration[END_REF][START_REF] Skinner | Renal replacement therapy in intensive care units in KwaZulu-Natal Province, South Africa[END_REF][START_REF] Parienti | Catheter dysfunction and dialysis performance according to vascular access among 736 critically ill adults requiring renal replacement therapy: a randomized controlled study[END_REF].

The secondary aims are to compare URR at 48 and 72H of RRT, life duration filter, number of metabolic complications, ICU length of stay, ICU mortality at 28 days, duration of vasopressors and mechanical ventilation use and numbers of CRRT days.

MATERIAL AND METHODS

Ethics

According to the French law [START_REF] Toulouse | French legal approach to patient consent in clinical research[END_REF], this study has been approved by the Institutional Review Board of the University Hospital of Nîmes, France (n° IRB 22.06.06)

Study design

This is a retrospective, monocentric, comparative study of patients who underwent continuous renal replacement therapy (CRRT) in one of the 3 intensive care units of the University Hospital of Nimes from the 1 st May 2020 to the 31 st December 2021.

Primary outcome

The primary outcome was the urea reduction ratio (URR) after 24h of the first session of CVVHDF or CVVHD in the ICU unit. URR is defined as (initial urea ratio -urea ratio at 24h) / (initial urea ratio)

Secondary outcomes

The secondary outcomes were the URR at 48 and 72h of CRRT; lactate at 24h, 48h and 72h; life duration filter (hours); metabolic complications (including specific complication of regional citrate anticoagulation) defined as sodium > 145 or pH > 7.45 or Calcium total/Calcium ionized > 2.5; length of stay in ICU; mortality in ICU and at 28 days; number of days with vasopressor, number of days with mechanic ventilation, number of days with CRRT.

Inclusion criteria

The inclusion criteria were: adult patients hospitalized between the 1st May 2020 and the 31st December 2021 in an intensive care unit in the University Hospital of Nîmes who needed a continuous renal replacement therapy.

Exclusion criteria

The exclusion criteria were: dialysis end-stage renal disease, a first RRT session of less than 24 hours, minor or under protective measure patients.

CRRT machine and anticoagulation

All RRT sessions had been performed with MultiFiltrate Pro® (Fresenius Medical Care, Bad Homburg, Germany)

The filter membrane was AV 100S Fresenius Polysulfone® (Fresenius Medical Care, Bad Homburg, Germany). The filter area was 1.8m².

In this study, the anticoagulation was heparin in the CVVHDF group and regional citrate anticoagulation in the CVVHD group, according to local ICU protocol.

Recorded parameters

The recorded parameters were:

-Clinical: age, sex, weight, height, Simplified Acute Physiology Score II (SAPS II) (29), admission cause, presence of a sepsis, assistance by ECMO, urine output, dialysis catheter localization (femoral or jugular), numbers of days in the ICU unit, number of days with vasopressor, mechanical ventilation and CRRT, vital status in ICU and at 28 days -Biological:

At inclusion: blood creatinine, blood urea nitrogen, blood phosphate, blood potassium, blood bicarbonate, arterial blood pH, arterial blood lactate A H24 and H72 of renal replacement therapy (RRT): blood urea nitrogen and arterial blood lactate -Dialysis parameters: dialysis mode CVVHDF or CVVHD, blood pump flow, dialysis flow rate, convection flow rate, filtration ratio, session duration

Statistical analysis

Simple descriptive statistics were used to characterize the study population; continuous data were summarized by mean and (standard deviation), categorical data as n (%).

Quantitative criteria were compared between the groups using a Student's t test or a Mann-Whitney-Wilcoxon test. Qualitative criteria were compared between the two groups using a Chi-2 test or Fisher's exact test if the conditions for performing the Chi-2 test were not met.

Statistical analyses were performed at the conventional two-tailed α level of 0.05 using SAS statistical software, version 9.4 (SAS Institute Inc, Cary, NC, USA).

RESULTS

From 01/05/2020 to 31/12/2021, 2692 patients were admitted in ICU in the University Hospital of Nimes and 291 of these patients had continuous renal replacement therapy (10.8%).

86 out of these 291 patients were excluded (29.5%): 15 patients had a dialysis end stage renal disease, 67 patients were excluded because their first session lasted less than 24 hours (mainly due to death or premature filter dysfunction), 1 patient had hemofiltration, 1 had previous dialysis in another unit less than 24 hours before his admission, and 2 patients had unknown identity. (Figure 1)

Among the 205 patients finally analyzed, 131 had continuous veno-venous hemodialysis CVVHD (63.9%) and 74 had continuous veno-venous hemodiafiltration CVVHDF (36.1%). (Figure 1)

Population characteristics

Demographics parameters and conditions at baseline in the two groups are summarized in Table 1.

The patients were mostly men (68.7%) and their mean age at the time of inclusion was 66 years.

The mean weight was 83.1 kg and the mean height 169.6cm. SAPS II (29) was significantly higher in the CVVHDF group than in the CVVHD group (66.9 vs 59.1, p=0.0037).

On 

Biological data at inclusion

The mean creatinine serum level was 356µmol/L and the blood urea nitrogen was 29. 

CRRT characteristics

The machine settings are reported for the two groups in table 2. The filtration ratio was higher in the CVVHDF group 14.3% vs 1.1% in the CVVHD group (p<0.0001). The mean dialysis dose was significantly higher in the CVVHDF group 39.4ml/kg versus 29.1 ml/kg; p<0.0001.

Primary outcome

The mean URR at H24 is 52% in the CCVHD group and 55% in the CCVHDF group, with median rates of 53% and 59%, respectively (p=0.04).

An URR greater than 60% was observed in 30% of patients in the CCVHD group and 46% in the CCVHDF group (p=0.02).

Since the dialysis dose was different in the two groups, we analyzed the difference of URR The results were also not significantly different in any of the subgroup when we expressed the dialysis dose according to the ideal body weight or adjusted body weight instead of the actual body weight.

Secondary outcomes

For the 140 patients who had a session of more than 48 hours, the URR at H48 was not statistically different between CVVHD and CVVHDF group (63.3 vs 61.5%; p=0.03). The difference was also not significant at 72hours (93 patients): 64.4% vs 61.2%, p=0.46.

Lactate serum level at 24h was significantly higher in the CVVHDF group, the difference was not significant at 48 and 72h.

The life duration filter was significantly longer in the CVVHD group (63 vs 52.2h; p=0.0013).

Metabolic complications due to citrate regional coagulation used in the CVVHD group were find in 20 patients (15.3%).

The ICU length of stay was longer in the CVVHD group than in the CVVHDF group but the difference was not significantly different ( 

Main findings

In this study, the URR at 24h was statistically superior with CVVHDF than with the CVVHD group (55% vs 52%, p=0.04). The principal explanation factor was the dialysis dose, which was superior in the CVVHDF group (39.4ml/kg vs 29.1 ml/kg; p<0.0001). The results were not affected by expression of RRT dose according to the to the ideal body weight or adjusted body weight instead of the actual body weight, nor in sub quartiles of RRT dose (< 25; 25 -30; 30-35 or > 35 ml/Kg/h).

Interestingly, this URR difference observed at 24h was no longer significant at 48h and 72h.

The 28 days mortality was higher in CVVHDF group. This is probably due to a higher baseline severity in the CVVHDF group rather than a difference in CRRT techniques. Indeed, the SAPS 2 score (29) was 59.1 vs 66.9 in CVVHD and CVVHDF groups, respectively (p = 0.04, Table 4).

Similarly, baseline arterial blood lactate was also significantly higher in CVVHDF group (6.6 vs 2.7 mmol/L, p < 0.0001).

The filter duration was longer in the CVVHD group (63 vs 52.2h; p=0.0013), which can be explain by a lower filtration ratio (1.1% vs 14.3%, p<0.0001) and the regional citrate anticoagulation used with CVVHD instead of heparin anticoagulation used in the CVVHDF group.

Relation with previous literature

In this study, 10.8% of the patients admitted in ICU were treated by RRT, which is concordant to available literature. In the international AKI-EPI study, RRT was used in 13.5% of ICU patients (2). has been popular as an adjunctive therapy during septic shock [START_REF] Honore | Evolution of Vascular Access and Anticoagulation. 40 Years[END_REF][START_REF] Ronco | Evolution of Technology for Continuous Renal Replacement Therapy: Forty Years of Improvement. 40 Years[END_REF] or sepsis-like syndrome [START_REF] Journois | High-volume, zerobalanced hemofiltration to reduce delayed inflammatory response to cardiopulmonary bypass in children[END_REF], aiming middle-molecular weight molecules removal and subsequent inflammatory response control. No study confirmed a clinical benefit of CVVH during sepsis, even with highvolume use [START_REF] Honoré | High-volume versus standard-volume haemofiltration for septic shock patients with acute kidney injury (IVOIRE study): a multicentre randomized controlled trial[END_REF][START_REF] Cole | A phase II randomized, controlled trial of continuous hemofiltration in sepsis[END_REF]. International guidelines for septic shock do not recommend the use of RRT (or any blood purification technique) for inflammation control [START_REF] Evans | Surviving sepsis campaign: international guidelines for management of sepsis and septic shock 2021[END_REF]. The RRT is only recommend for severe acute renal failure management during septic shock [START_REF] Evans | Surviving sepsis campaign: international guidelines for management of sepsis and septic shock 2021[END_REF]. As potential advantages of convective therapy have not been confirmed, the increase use of diffusive therapy appears logical and has two potential advantages other convective therapy, independently from inflammation control. First, the use of diffusive therapy consistently reduces filtration fraction and subsequent risk of filter obstruction by excessive hemoconcentration. Second, diffusive therapy offers a theoretical better azotemic control over convection therapy. This latter issue has not been extensively studied.

Few studies have compared different CRRT techniques in terms of metabolic control.

Previous studies comparing CVVH to CVVHDF.

In 

Previous studies comparing CVVHD to CVVHDF

In an experimental conducted in 6 anesthetized pigs receiving CVVH to CVVHDF and CVVHD, Reeves et al did not showed a significant difference for the three techniques for urea or creatinine clearances while vancomycin clearance was significantly higher in CVVH group [START_REF] Reeves | A comparison of solute clearance during continuous hemofiltration, hemodiafiltration, and hemodialysis using a polysulfone hemofilter[END_REF].

Similar results were reported in stable chronic dialyzed patients [START_REF] Joy | Determinants of vancomycin clearance by continuous venovenous hemofiltration and continuous venovenous hemodialysis[END_REF]. In end stage Kidney chronic disease, online hemodiafiltration could be associated with a better prognosis [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] Nistor | Haemodiafiltration, haemofiltration and haemodialysis for end-stage kidney disease[END_REF].

Randomized controlled studies are currently in progress to confirm these results [START_REF] Blankestijn | Benefits and harms of high-dose haemodiafiltration versus high-flux haemodialysis: the comparison of high-dose haemodiafiltration with high-flux haemodialysis (CONVINCE) trial protocol[END_REF][START_REF] Caskey | The high-volume haemodiafiltration vs high-flux haemodialysis registry trial (H4RT): a multi-centre, unblinded, randomised, parallel-group, superiority study to compare the effectiveness and cost-effectiveness of high-volume haemodiafiltration and high-flux haemodialysis in people with kidney failure on maintenance dialysis using linkage to routine healthcare databases for outcomes[END_REF].

In critically ill patients, the two techniques have been rarely compared. In a study conducted in 70 ICU patients, myoglobin clearance using CVVHD with high cutoff dialyzer and regional citrate anticoagulation is better than that with CVVHDF with regional citrate anticoagulation [START_REF] Weidhase | Myoglobin clearance with continuous veno-venous hemodialysis using high cutoff dialyzer versus continuous veno-venous hemodiafiltration using high-flux dialyzer: a prospective randomized controlled trial[END_REF]. In a prospective crossover study including 10 AKI patients and 20 CRRT sessions with high cutoff membrane, no difference was observed in solutes clearances or beta 2 microglobulin removal [START_REF] Balgobin | Continuous Veno-Venous High Cut-Off Hemodialysis Compared to Continuous Veno-Venous Hemodiafiltration in Intensive Care Unit Acute Kidney Injury Patients[END_REF].

Clinical implications

This study suggests that convective therapy associated with diffusive therapy allows a transient better metabolic control than diffusive therapy alone during the first 24 hours of treatment. Even significant, the difference over the first 24 hours does not appear clinically relevant: 55.7 vs 54.6

% (p = 0.04) in CVVHD and CVVHDF groups, respectively. This difference is not sustained after 24 hours, despite a higher RRT dose in CVVHDF group (39.4 mL/Kg/h vs 29.1 mL/kg/h (p < 0.0001).

As metabolic efficiency was comparable and filter duration was significantly longer in CVVHD group, the present results plea for preferential use of CVVHD.

Limitations

The main limitations are the retrospective and monocentric design of the study, that classically limits study power. However, as machines settings and CRRT technique are mainly chosen by ICU teams habits, the present study give to ICU physicians objective data that can help to standardize CRRT prescriptions.

Conclusion

The present study showed a significant higher URR in patients treated with heparin CVVHDF as compared to citrate CVVHD during the first 24 hours of RRT. This difference was not sustained from 24 to 72 h, despite a higher RRT dose in CVVHDF group. The CVVHD use was associated with longer filter duration. These results suggest that CVVHD is an acceptable alternative to CVVHDF because of comparable metabolic control and longer filter duration. 

III -COMMENTAIRE

  Il existe trois principales techniques d'EER continue : l'hémofiltration veino-veineuse continue (CVVH, thérapie convective), l'hémodialyse veino-veineuse continue (CVVHD, thérapie diffusive) et l'hémodiafiltration veino-veineuse continue (CVVHDF, utilisation concomitante de la thérapie diffusive et convective). L'indication du traitement diffusif par rapport au traitement convectif reste incertaine. La convection permet d'épurer des molécules de plus grande taille moléculaire que l'hémodialyse, c'est pourquoi elle a été étudiée chez les patients de réanimation atteints de sepsis, notamment pour sa capacité potentielle à épurer les cytokines inflammatoires. Cette théorie n'a pas été confirmée par les études cliniques, en particulier lors de l'utilisation d'une

  The three main CRRT techniques used in ICU are CVVH, CVVHDF and CVVHD, with a slight predominance of CVVH use in the early 2010's[START_REF] Friedrich | Hemofiltration compared to hemodialysis for acute kidney injury: systematic review and meta-analysis[END_REF]. There are no definitive randomized study comparing different CRRT modes in ICU. During early 2000's, pure convective technique (CVVH)

  

  the studied population, 59.5% of the patient had sepsis: non COVID pulmonary infection

	(23%), COVID infection (22 %), abdominal infection (18.9%), urinary infection (11.5 %) dermo
	hypodermitis or osteitis (9%), catheter related infection (3.3%) and unknown/others (12.3%). The
	other causes of renal failure were cardiogenic shock 10.7%, post-surgery 4.9%, Metformin
	intoxication 3.9%, tumor lysis syndrome/rhabdomyolysis 3.9%, major bleeding/hypovolemia
	2.9% and drug overdose 2.4%.

91.2% of the patients had vasoactive support, 75/1% had mechanical ventilation and 4.9% had extracorporeal membrane oxygenation (ECMO). The mean urine output was around 700ml/24h. The RRT catheter site was femoral in 50.2% and jugular in 47.3% of cases.

  according to the dialysis dose in 4 subgroups : dialysis dose of less than 25ml/kg (45 patients in the CVVHD group and 4 patients in the CVVHDF group), between 25 and 30ml/kg (47 patients in the CVVHD group and 5 patients in the CVVHDF group), between 30 and 35 ml/kg (16 patients in the CVVHD group and 20 patients in the CVVHDF group) and more than 35ml/kg (23 patients in the CVVHD group and 45 patients in the CVVHDF group). The difference was not significantly different in any of the subgroup.

Table 1 -Baseline characteristics of the study population

 1 [START_REF] Premuzic | Differences in CVVH vs. CVVHDF in the management of sepsis-induced acute kidney injury in critically ill patients[END_REF].3 vs 17.2 days; p=0.07).The ICU mortality was not significantly different between the CVVHD and CVVHDF group 59.5% vs 52.7%; p=0.34) but was significantly higher in the CVVHDF group at 28 days (66.9% vs 52.1%, p=0.036).The numbers of days with vasoactive support, mechanical ventilation and CRRT were not statistically different between the 2 groups.

	Admission in ICU
	(n = 2692)
	Continous Renal
	Replacement Therapy
	(n= 291)

CVVHD: continuous veno-venous hemodialysis; CVVHDF: continuous veno-venous hemodiafiltration; BMI: body mass index; SAPS II : Simplified Acute Physiology Score II

[START_REF] Gall | A new Simplified Acute Physiology Score (SAPS II) based on a European/North American multicenter study[END_REF]

; ECMO: extracorporeal membrane oxygenation

Table 2 -Renal replacement therapy machine settings

 2 

	hemodiafiltration

Continuous data as mean (standard deviation); categorical data as n (%) CVVHD: continuous veno-venous hemodialysis; CVVHDF: continuous veno-venous

Table 3 -Primary Outcome Continuous

 3 

	p=0,04

data as mean (standard deviation); categorical data as n (%) CVVHD: continuous veno-venous hemodialysis, CVVHDF: continuous veno-venous hemodiafiltration, URR: urea reduction ratio Figure 2 -Box Plot of URR at H24 in the CVVHD and CVVHDF group CVVHD: continuous veno-venous hemodialysis, CVVHDF: continuous veno-venous hemodiafiltration, URR: urea reduction ratio

Table 4 -Secondary Outcomes Continuous

 4 

data as mean (standard deviation); categorical data as n (%) CVVHD: continuous veno-venous hemodialysis, CVVHDF: continuous veno-venous hemodiafiltration, URR: urea reduction ratio, ICU: intensive care unit, CRRT: continuous renal replacement therapy

4. DISCUSSION

  2006, a prospective randomized study comparing CVVH (n = 102) and CVVHDF (n = 104) in ICU patients with AKI showed a significant benefit of CVVHDF over CVVH in terms of mortality (44 vs 64 %, p = 0.03)[START_REF] Saudan | Adding a dialysis dose to continuous hemofiltration increases survival in patients with acute renal failure[END_REF]. This study did not use comparable RRT doses: in the two groups, patients received a 25 mL/Kg/k convection rate, but the CVVHDF group received an adding dialysis (diffusive therapy) dose of 18 mL/Kg/h. Therefore, this study compared a 25 mL/Kg/h to 43 mL/Kg/h effluent rate. One hypothesis for the better survival could be the higher effluent rate in CVVHDF group and/or a too low dialysis dose in CVVH group (25 mL/Kg/h). In 2014, a retrospective study compared 94 ICU patients with AKI treated with CVVH versus 59 treated by CVVHDF[START_REF] Alenezi | Continuous venovenous hemofiltration versus continuous venovenous hemodiafiltration in critically ill patients: a retrospective cohort study from a Canadian tertiary centre[END_REF]. The effluent flow rate was 35 mL/Kg/h in both groups. In this study, no difference

	in mortality, ICU or hospital stay was reported. In a similar retrospective study published in 2017
	and comparing 62 patients treated with CVVH to 75 patients treated with CVVHDF at 35 mL/Kg/h
	in both groups, no difference in mortality was observed (19). In this study, in the sub-group of
	anuric patients, mortality was lower in the CVVHDF group. Moreover, in CVVHDF group,
	creatinine was more rapidly and durably controlled as compared to CVVH group, suggesting a
	better metabolic control with CVVHDF. Beyond the transient better metabolic control observed
	with CVVHDF reported in the present study, using CVVHDF increases filtration fraction and
	subsequently reduces filter life duration. As the better metabolic control observed with CVVHDF
	is not sustained at 48 and 72 h, CVVHD appears more interesting as it offers a longer filter life
	with comparable metabolic control over time.

  Cette différence ne se maintient pas après 24 heures, malgré une dose de dialyse plus élevée dans le groupe CVVHDF (39,4 mL/Kg/h vs 29,1 mL/kg/h (p < 0,0001). L'insuffisance rénale aigue est retrouvée chez plus de 50% des patients de réanimation dont 23% nécessitant une épuration extra rénale. Elle est associée à une augmentation de la mortalité, de la durée de séjour et du risque d'insuffisance rénale chronique. Les deux principales techniques d'épuration extra rénale continues utilisées aujourd'hui en réanimation sont l'hémodialyse continue (CVVHD) et l'hémodiafiltration continue (CVVHDF), sans qu'aucune des deux techniques n'aient fait preuve de sa supériorité.Matériel et méthodes : Il s'agit d'une étude rétrospective sur les patients dialysés en réanimation au CHU de Nîmes entre le 01/05/2020 et le 31/12/2021. L'objectif principal était de comparer le taux de réduction d'urée (TRU) à 24h entre le groupe CVVHD et le groupe CVVHDF. Les objectifs secondaires étaient de comparer la durée de vie du filtre, le TRU à 48 et 72h, la durée de séjour, la mortalité en réanimation et à J28 et le nombres de jours sous assistance (vasopresseur, ventilation mécanique et épuration extra rénale.) Résultats : Au total, 205 patients ont été inclus dans l'étude : 131 patients dans le groupe CVVHD et 74 patients dans le groupe CVVHDF. Le TRU à 24h était supérieur dans le groupe CVVHDF : 55% versus 52%, p=0,04. La différence n'était pas significative à 48h et 72h. La dose de dialyse était plus élevée dans le groupe CVVHDF. Les analyses en sous-groupe selon la dose de dialyse n'étaient pas statistiquement différentes.La durée de filtre était par contre plus longue dans le groupe CVVHD (63h vs 52,2h ; p=0,0013).La mortalité à J28 était plus élevée dans le groupe CCVHDF (66,9% vs 52,1%, p=0,036) mais les patients étaient plus sévères que dans le groupe CVVHD. La durée de séjour, la mortalité en réanimation et le nombres de jours sous assistance n'étaient pas significativement différents. Conclusion : Malgré une augmentation significative mais transitoire du TRU avec l'hémodiafiltration, l'hémodialyse continue semble être une alternative valable à l'hémodiafiltration du fait d'une durée de vie de filtre plus élevée et d'un contrôle identique du TRU après la 24 ème heure.

	Il s'agit d'une étude rétrospective sur les patients dialysés en réanimation sur le CHU de Nîmes
	entre le 01/05/2020 et le 31/12/2021. Au total 205 patients ont été inclus, 131 dans le groupe
	CVVHD et 74 dans le groupe CVVHDF.
	Le TRU à 24h était statistiquement supérieure dans le groupe CVVHDF plutôt que dans le groupe
	CVVHD (55% vs 52%, p=0.04). Le principal facteur explicatif était la dose de dialyse, qui était
	supérieure dans le groupe CVVHDF (39.4ml/kg vs 29.1 ml/kg ; p<0.0001). Les analyses en sous-
	groupes selon la dose de dialyse (<25, 25-30, 30-35 et >35ml/kg/h) n'étaient pas significatives.
	Il est intéressant de noter que cette différence de TRU observée à 24h n'était plus significative à
	48h et 72h.
	La durée de vie du filtre était plus longue dans le groupe CVVHD (63 vs 52,2h ; p=0,0013), ce qui
	peut s'expliquer par un ratio de filtration plus faible (1,1% vs 14,3%, p<0,0001) et par
	l'anticoagulation régionale au citrate utilisée avec la CVVHD au lieu de l'anticoagulation à
	l'héparine utilisée dans le groupe CVVHDF
	Cette étude suggère que la thérapie convective associée à la thérapie diffusive permet un
	meilleur contrôle métabolique transitoire que la thérapie diffusive seule pendant les 24
	premières heures de traitement. Même significative, la différence sur les 24 premières heures
	ne semble pas cliniquement pertinente : 55,7 vs 54,6 % (p = 0,04) dans les groupes CVVHD et
	CVVHDF, respectivement.

La mortalité à 28 jours était plus élevée dans le groupe CVVHDF. Ceci est probablement dû à une gravité de base plus élevée dans le groupe CVVHDF plutôt qu'à une différence dans les techniques d'EER. En effet, le score SAPS 2 était de 59,1 vs 66,9 dans les groupes CVVHD et CVVHDF, respectivement (p = 0,04). De même, le taux de lactate artériel à l'inclusion était également significativement plus élevé dans le groupe CVVHDF (6,6 vs 2,7 mmol/L, p < 0,0001). Comme l'efficacité métabolique était comparable et que la durée de filtration était significativement plus longue dans le groupe CVVHD, ces résultats plaident pour une utilisation préférentielle de la CVVHD.

RESUME Introduction : Mots clés : Insuffisance rénale aigue, épuration extra rénale, hémodiafiltration, CVVHDF, hémodialyse, CVVHD, taux de réduction d'urée, réanimation

SERMENT

➢ En présence des Maîtres de cette école, de mes chers condisciples et devant l'effigie d'Hippocrate, je promets et je jure, au nom de l'Etre suprême, d'être fidèle aux lois de l'honneur et de la probité dans l'exercice de la médecine.

➢ Je donnerai mes soins gratuits à l'indigent et n'exigerai jamais un salaire au-dessus de mon travail.

➢ Admis (e) dans l'intérieur des maisons, mes yeux ne verront pas ce qui s'y passe, ma langue taira les secrets qui me seront confiés, et mon état ne servira pas à corrompre les moeurs, ni à favoriser le crime.

➢ Respectueux (se) et reconnaissant (e) envers mes Maîtres, je rendrai à leurs enfants l'instruction que j'ai reçue de leurs pères.

➢ Que les hommes m'accordent leur estime si je suis fidèle à mes promesses. Que je sois couvert (e) d'opprobre et méprisé (e) de mes confrères si j'y manque.