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Materials and Methods:

Our study is a prospective, multicentre, cohort study, inside the EPIS-AKI study, whose goal is to evaluate the incidence of AKI within the first 72 hours after a major surgery (defined as lasting more than 2 hours and a subsequent admission to an ICU). AKI was diagnosed and staged according to KDIGO criteria. Plausible risk factors for AKI during the preoperative, intraoperative or postoperative periods were carefully gathered. At day 90, follow-up was performed with patients to evaluate mortality, need for renal replacement therapy and/or persistent renal dysfunction.

Results: 54 patients were included in three centers in Nice, France, from March to December 2021.

The incidence of PO-AKI was 43%. AKI mostly happened on day one postoperative and was transient, lasting less than 48 hours for 92% of the patients. Diagnosed was based on urine output in 71% of the patients and was mainly mild (63%) to moderate AKI (29%). Identified risk factors were: use of contrast media during the week before surgery, surgical specialty, intraoperative and postoperative complications with bleeding playing the most important role, SAPS at ICU admission, use of colloids, and need for postoperative administration of vasopressors. PO-AKI was not associated with increased mortality but 5% of patients presented with persistent renal dysfunction at day 90.

Conclusion:

Our study underlines the need for close monitoring of diuresis in the perioperative period to ensure proper diagnostic of PO-AKI as it is a common complication of major surgery. International consensus criteria for AKI were first introduced by the Acute Dialysis Quality Initiative (RIFLE) [START_REF] Bellomo | Acute renal failure -definition, outcome measures, animal models,fluid therapy and information technology needs: the Second International Consensus Conference of the Acute Dialysis Quality Initiative (ADQI) Group[END_REF] , subsequently modified by the AKI Network (AKIN) [START_REF] Mehta | Acute Kidney Injury Network: report of an initiative to improve outcomes in acute kidney injury[END_REF] , and finally by Kidney Disease Improving Global Outcomes (KDIGO) [START_REF]KDIGO Clinical Practice Guideline for Acute Kidney Injury[END_REF] with the aim of unifying the RIFLE and AKIN criteria.

Those consensuses have the benefit of drawing more attention toward this serious clinical condition and making comparisons across centers possible.

In fact, AKI is an important complication in patients admitted to hospital and continuously increasing from 4.9% in 1983 4 to 7,2 % in 2002 [START_REF] Nash | Hospital-acquired renal insufficiency[END_REF] and to 10-15% of all hospitalizations in 2018. [START_REF] Al-Jaghbeer | Clinical decision support for in-hospital AKI[END_REF] Its prevalence can even exceed 50% in the intensive care unit (ICU). [START_REF] Hoste | Epidemiology of acute kidney injury in critically ill patients : the multinational AKI-EPI study[END_REF] In the surgical settings, incidence of AKI varies significantly depending on the definition criteria used, the type of surgery and urgency. Unsurprisingly, AKI is most common among patients undergoing cardiac surgery, particularly where cardiopulmonary bypass (CBP) is used, ranging from 3,1% to 28,1%. [START_REF] Bernardi | Serum Creatinine Back-Estimation in Cardiac Surgery Patients: Misclassification of AKI Using Existing Formulae and a Data-Driven Model[END_REF][START_REF] Kim | Relationship between a perioperative intravenous fluid administration strategy and acute kidney injury following off-pump coronary artery bypass surgery: an observational study[END_REF][START_REF] Kim | Association Between the Neutrophil/Lymphocyte Ratio and Acute Kidney Injury After Cardiovascular Surgery: A Retrospective Observational Study[END_REF][START_REF] Seelhammer | Kinetic estimated glomerular filtration rate and acute kidney injury in cardiac surgery patients[END_REF] But other surgeries are prompt to induce AKI ; after abdominal surgery, the occurrence rate of AKI ranges from 1,8% to 35.3%. [START_REF] Correa-Gallego | Renal function after low central venous pressure-assisted liver resection: assessment of 2116 cases[END_REF][START_REF] Grams | Acute Kidney Injury After Major Surgery: A Retrospective Analysis of Veterans Health Administration Data. American journal of kidney diseases: the official journal of the National Kidney Foundation[END_REF][START_REF] Kambakamba | Epidural analgesia and perioperative kidney function after major liver resection[END_REF][START_REF] Kim | Incidence, predictive factors, and clinical outcomes of acute kidney injury after gastric surgery for gastric cancer[END_REF][START_REF] Lee | Risk factors of postoperative acute kidney injury in patients undergoing esophageal cancer surgery[END_REF][START_REF] Sun | Association of intraoperative hypotension with acute kidney injury after elective noncardiac surgery[END_REF][START_REF] Teixeira | Acute kidney injury after major abdominal surgery: a retrospective cohort analysis[END_REF][START_REF] Tomozawa | Perioperative risk factors for acute kidney injury after liver resection surgery: an historical cohort study[END_REF] It even goes as high as 50% after liver transplantation surgery with 17% of patients requiring renal replacement therapy (RRT). [START_REF] Durand | Acute Kidney Injury After Liver Transplantation[END_REF] Although the literature base here is large, most studies are retrospective and therefore limited due to the nature of the trial design, hence a recent consensus statement has called for more prospective work. [START_REF] Prowle | Postoperative acute kidney injury in adult non-cardiac surgery: Joint consensus report of the Acute Disease Quality Initiative and PeriOperative Quality Initiative[END_REF] The AKI-EPI study, a large prospective observational multinational trial including 1802 critically ill (surgical as well as non-surgical) patients in 139 ICUs worldwide was performed recently to evaluate the epidemiology of AKI. Focusing on surgical patients (n=740), the incidence of AKI according to the KDIGO criteria was 53.2% indicating a considerably higher occurrence than expected. [START_REF] Hoste | Epidemiology of acute kidney injury in critically ill patients : the multinational AKI-EPI study[END_REF] AKI does not always progress to renal failure requiring RRT and nearly two-thirds of AKI cases resolve within 7 days. [START_REF] Kellum | Recovery after acute kidney injury[END_REF] However, even small acute increases in creatinine concentration, historically viewed as trivial, can result in short-and long-term complications including infections, [START_REF] Aronson | Perioperative renal dysfunction and cardiovascular anesthesia: concerns and controversies[END_REF] bleeding, [START_REF] Thakar | Renal dysfunction and serious infections after open-heart surgery[END_REF] chronic kidney disease (CKD), [START_REF] Basile | Progression after AKI: understanding maladaptive repair processes to predict and identify therapeutic treatments[END_REF] end-stage renal disease, cardiovascular diseases, [START_REF] Chawla | Association between AKI and long-term renal and cardiovascular outcomes in United States veterans[END_REF][START_REF] Chertow | Chronic kidney disease and the risks of death, cardiovascular events, and hospitalization[END_REF] and death. [START_REF] Chertow | Acute kidney injury, mortality, length of stay, and costs in hospitalized patients[END_REF] A large-scale cohort study of 10,518 patients with no history of CKD undergoing major surgery observed a 30-day mortality of 1.9% in patients not suffering from AKI, compared with 31% in those with AKI. [START_REF] Bihorac | Long-term risk of mortality and acute kidney injury during hospitalization after major surgery[END_REF] Since treatment options are often limited in the case of PO-AKI, reliable risk assessment, prevention, and symptomatic relief associated with early detection remain the mainstay of improving patient outcomes. [START_REF] Thakar | Perioperative acute kidney injury[END_REF] To do so, its pathophysiology and risk factors need to be better understood. PO-AKI is generally not caused by one single factor but by a variety of aggressions: hypoperfusion [START_REF] Sun | Association of intraoperative hypotension with acute kidney injury after elective noncardiac surgery[END_REF] and systemic inflammation [START_REF] Prowle | Sepsis-associated acute kidney injury: macrohemodynamic and microhemodynamic alterations in the renal circulation[END_REF] playing a major part in causing AKI. To date, three validated risk scores for PO-AKI have been validated including risk factors such as male sex, age > 56 years, chronic kidney disease, diabetes mellitus, hypertension, ascite, heart failure, emergent surgery, intraperitoneal surgery, polymedication, use of angiotensin-converting enzyme (ACE) inhibitor or angiotensin receptor blocker (ARB), and increasing ASA physical status score. [START_REF] Kheterpal | Predictors of postoperative acute renal failure after noncardiac surgery in patients with previously normal renal function[END_REF][START_REF] Kheterpal | Development and validation of an acute kidney injury risk index for patients undergoing general surgery: results from a national data set[END_REF][START_REF] Bell | Risk of postoperative acute kidney injury in patients undergoing orthopaedic surgery-development and validation of a risk score and effect of acute kidney injury on survival: observational cohort study[END_REF] However, all those risk scores for PO-AKI were developed using a variety of older (pre-KDIGO) definitions or were applied to specified surgical settings.

The objective of the Epidemiology of Surgical-induced Acute Kidney Injury (EPIS-AKI) trial is to prospectively evaluate the epidemiology of AKI after extended surgical procedures in hospitals using the latest consensus definition for AKI and to assess the relationship between AKI and preoperative or intraoperative factors. This work relays the analysis of 54 patients included in our center from March to December 2021.

Methods

Design and setting

As a part of the EPIS-AKI trial, a prospective, observational, multicenter, cohort study conducted at more than 90 centers across the world, we prospectively enrolled patients in three different hospitals 

Participants

All adult patients (age ≥18 years) undergoing major surgery for at least 2 hours and who were admitted to an ICU have been asked for study participation and were included in this trial after consent. Two major inclusion criteria were chosen to ensure that only patients at risk were included:

major surgery defined as surgery lasting more than two hours associated to an ICU admission. To ensure that all the necessaries data were collected, we only included patients who were admitted to the ICU for more than 24 hours. All surgical patients independent of surgical specialty were considered.

Subjects who fulfilled one of the following criteria were excluded: pre-existing AKI, AKI within last 3 months, end-stage renal disease with dialysis dependency or kidney transplant.

Consent process and ethics

EPIS-AKI has been approved by the leading Ethics Committee of the Medical Council North Rhine-Westphalia and of the Westphalian Wilhelms-University Münster (2019-424f-S) and the corresponding Ethics Committee of the French Society for Anesthesia and Intensive Care.

All patients were approached and informed before participation, usually during their pre-anesthetic visit, and were given an informative letter. Due to the purely observational nature of the study, no written informed consent was necessary according to local regulations. All patients received standard perioperative care. All data were kept confidential and stored in anonymized form.

Data collection

Concerning data collection, we recorded for each patient demographics, baseline serum-creatinine, comorbidities and preoperative medications commonly known as risk factors for AKI, type of surgical procedure, duration of surgery, perioperative as well as postoperative complications and clinical management including fluid intake.

Patients were closely monitored during the 72 hours following surgery and during ICU stay. AKI diagnosis and staging was performed according to KDIGO criteria using serum-creatinine (SCr) and urine output (UO) (BOX number 2 supplementary).

At day 90, a follow-up was performed either by assessing electronical medical record or by phone call.

Data as serum-creatinine dosage was collected.

Outcomes

The primary outcome is the incidence of AKI within the first 72 hours after surgery according to KDIGO criteria.

The secondary outcomes are the following:

• Effect of preoperative risk factors on the incidence of postoperative AKI

• Effect of intraoperative factors on the incidence of postoperative AKI

• Effect of postoperative complications on the incidence of postoperative AKI

• Severity of AKI using the KDIGO criteria

• Use of RRT • Duration of AKI • Length of ICU stay
• Length of hospital stay

• Hospital mortality

• A composite criterium MAKE 90 (major adverse kidney events at day 90) including : mortality, RRT and/or persistent renal dysfunction defined as serum-creatinine > 1.5 times as compared to baseline serum-creatinine.

Statistical analysis

Data was summarized by standard descriptive statistical measures. Normally distributed variables were reported as mean and standard deviation and non-normally distributed variables as median and lower and upper quartile. Categorical variables were expressed as proportion. Comparison of categorical variables was performed with the Chi-square or the Fisher exact test, and continuous variables were compared with the Mann-Whitney U test. A test was considered significant if p-value was under 0,05.

To assess risk factors for postoperative AKI, we used logistic regression. All clinically relevant and statistically significant covariates (p< 0,20) were entered into a base model. This was followed by backwards elimination and a stepwise approach, to retain variables with a p < 0,05.

Statistical analysis was performed with the website pvalue.io (Medistica, France).

Results

Characteristics of population

From March to December 2021, a total of 56 patients were included in the three different hospitals.

Patient's demographic data and surgical procedure characteristics were reported in 

Primary outcome

Regarding our primary outcome, 24 out of 56 patients (43%) presented with AKI within the first 72 hours after surgery. Staging of AKI severity was the following: 63% of KDIGO 1, 29% of KDIGO 2 and 8% of KDIGO 3 as seen in figure 1. The majority happened at day 1 after surgery (54%) (figure 2)

and lasted less than 48 hours (92%). Diagnosis was based on serum-creatinin level in 3 patients (13%), on urine output in 17 patients (71%) and on both in 4 patients (17%). Only one out of the 24 patients needed RRT for electrolyte imbalance and for a total of 22 days. 

Secondary outcomes

Median ICU stay and hospital stay was respectively 3.00 [2.00; 4.25] days and 15.0 [10.0; 24.2] days.

Hospital mortality was 5,4 %, all within ICU stay. Data were completed at day 90 for 41 patients out of 56 patients (73%). MAKE 90 criterium was reached for 2 of these patients (5%) who presented persistent renal dysfunction defined as Serum-Cretanin ≥1.5 times as compared with baseline Serum-Creatinin.

No patient died or required RRT during the follow-up period. As shown in table 2, no association was found regarding demographics and occurrence of postoperative AKI. Patients who developed AKI had significantly more exposure to contrast media in the week before surgery (p= 0,029). Type of surgical specialty was associated with AKI (p=0,021) with thoracic specialty more predominant (29% vs 6,2%). Fresh frozen plasma transfusion was more frequent in the AKI group (p=0,029). They were no difference in intraoperative diuresis (in ml/kg/hour) nor intraoperative episode of hypotension or administration of vasopressors. Intraoperative complications occurred more often in patients who developed AKI (p=0,03). SAPS at ICU admission was higher in the AKI group (p=0,022), they received more colloids (p<0,01), red cells transfusions (p=0,016) and vasopressors (p=0,013). Postoperative complications were significantly higher when AKI occurred (p=0,029) with 29% of patients suffering from postoperative bleeding (against no patients in the non-AKI group). No difference was found in term of mortality, ICU and hospital length of stay.

In a multivariate model using backwards elimination, SAPS is the only persistent association with an OR of 1,09 (95% IC [1,014 to 1,1725] p= 0,0195). However, a clear tendency is present with postoperative complication with an OR of 4,1408 (95% IC 0,99 to 17,19], p = 0,0504).

DISCUSSION

In this prospective, multicenter, cohort study, we found that 43% of patients undergoing major surgery developed AKI within 72 hours of surgery. This high incidence is relatively close to the 53.2% found by Hoste et al in a recent multinational prospective study including 740 surgical patients in ICU [START_REF] Hoste | Epidemiology of acute kidney injury in critically ill patients : the multinational AKI-EPI study[END_REF] .

AKI was mostly mild (63% of KDIGO 1) or moderate (29% of KDIGO 2) and lasted less than 48 hours which is consistent with what have been recently observed. [START_REF] Mikkelsen | Acute Kidney injury following major emergency abdominal surgery -a retrospective cohort study based on medical records data[END_REF] This may sound reassuring, but we know that patients with even a minor postoperative increase in plasma creatinine are 2.4 times more likely to have long-term renal dysfunction than patients with no postoperative renal injury. 36 AKI was mostly diagnosed on urine output (71%) emphasizing the need for close monitoring of diuresis in the perioperative period to detect AKI. This was previously underlined in a cohort study including 4229 patients after major surgery where adding urine output to serum creatinine measurements substantially increased the apparent incidence of AKI from 8.1% to 64%. [START_REF] Quan | Prognostic implications of adding urine output to serum creatinine measurements for staging of acute kidney injury after major surgery: a cohort study[END_REF] In fact, modest absolute changes in serum creatinine which fail to meet the KDIGO criteria for AKI diagnosis, can represent quite large reductions in the GFR in healthy individuals. Besides, serum creatinine concentration is subject to abrupt changes in volume status and total body water [START_REF] Bjornsson | Use of serum creatinine concentrations to determine renal function[END_REF] , which may spuriously increase or decrease measured values, as well as perioperative changes in creatinine production that alter serum creatinine levels independently of changes in GFR. [START_REF] O'connor | Acute kidney injury and mortality 1 year after major non-cardiac surgery[END_REF] However, urine output is also influenced by multiple physiological factors specific to the perioperative period, including intravascular volume status, hypotension and neurohormonal response to surgery induced stress with ADH synthesis. This may explain why association between intraoperative oliguria and PO-AKI remains controversial [START_REF] Puckett | Low versus standard urine output targets in patients undergoing major abdominal surgery: A randomized noninferiority trial[END_REF][START_REF] Mizota | Intraoperative oliguria predicts acute kidney injury after major abdominal surgery[END_REF] and why strategies targeting oliguria reversal does not reduce renal dysfunction. [START_REF] Egal | Targeting Oliguria Reversal in Goal-Directed Hemodynamic Management Does Not Reduce Renal Dysfunction in Perioperative and Critically Ill Patients: A Systematic Review and Meta-Analysis[END_REF] In our study, no association was found between intraoperative oliguria (defined as < 0,5 ml/kg/hour) and PO-AKI. Given theses limitations of both urine output and serum creatinine, much effort has been focused on identifying other biomarkers associated with the pathophysiologic processes underlying AKI. Indeed, recent enhanced recovery programs after cardiac procedures have advocated for the adoption of AKI biomarkers in their risk stratification. [START_REF] Engelman | Guidelines for perioperative care in car-diac surgery: Enhanced Recovery After Surgery Society recommendations[END_REF] Among the candidates, neutrophil gelatinase-associated lipocalin (NGAL, a marker of kidney tubular damage) tissue inhibitor of metalloproteinase 2 and IGF-binding protein 7 (associated with tubular G1 cell cycle arrest), Urinary dickkopf-3 (DKK3 a marker of chronic kidney tubular stress associated with kidney fibrosis), are currently under study. In a matter of fact, one of the outcome of the EPIS-AKI study was to determine the predictive value of these different AKI biomarkers with urine collection in some centers. [START_REF] Durand | Acute Kidney Injury After Liver Transplantation[END_REF] On top of that, we did not find any association between PO-AKI and the commonly known preoperative risk factors as male sex, age > 56 years, chronic kidney disease, diabetes, hypertension, heart failure, emergent surgery, intraperitoneal surgery, use of ACE inhibitor or ARBs and increasing ASA physical status score. This result is probably due to our modest number of patients (56) and must be re-evaluated with the publication of the EPIS-AKI trial. However, one interesting result is the association between PO-AKI and exposition to contrast media one week before surgery. This result arises two questions; the first being which part contrast-induced AKI played in our cohort. As contrast-induced is typically defined as occurring up to 5 days after contrast exposure, precise data on the preoperative exposure to contrast media would have enabled us to eliminate this cofounding factor. The second question would be the interest of delaying the surgery in those patients who have been exposed to contrast media with the objective of preventing multiple kidney aggression and therefore minimizing the risk of PO-AKI.

Our study also revealed a surprising association between AKI and surgical specialty with thoracic specialty more predominant in the AKI group (29% vs 6,2%). This goes against what has previously been exposed in the literature: intraperitoneal surgery and cardiac surgery are the two principal specialties responsible for PO-AKI. One hypothesis was a difference between perioperative intravenousfluid therapy between the thoracic surgery anesthesia team and the abdominal surgery anesthesia team taking for account that since the relief trial, restrictive intravenous-fluid therapy as been associated with more PO-AKI. [START_REF] Myles | Restrictive versus liberal fluid therapy for major abdominal surgery[END_REF] This has not been found in a sub-group analysis as mean intraoperative crystalloids perfusion was respectively 3244 ml and 3000 ml in the abdominal surgery patients and thoracic surgery patients (p=0,68). However, a tendency to a more restrictive intravenous-fluid therapy was observed in the postoperative period with a mean crystalloids perfusion over the 72 first hours of 4748 ml in the abdominal surgery group against 3333 ml in the thoracic surgery group (p=0,087). Moreover, patients were more exposed to nephrotoxic drugs in postoperative of thoracic surgery (56% vs 12%, p=0,018).

As expected, our study show that intraoperative complications are an important risk factors for PO-AKI with bleeding representing 89% of the complications; strengthened by the fact that platelet transfusion was also associated with AKI and a clear tendency appeared with red cells transfusion.

However, we were surprised to see that the presence of an episode of hypotension (defined as MAP < 55 mmHg for more than 5 minutes) which happened in more than half of the patient, was not associated with PO-AKI. This may be explained by a low duration of hypotension in our patients compared to what had been previously studied. A large retrospective cohort study of 5127 patients undergoing noncardiac surgery observed AKI when MAP during surgery was < 60 mmHg for more than 20 minutes and < 55 mmHg for more than 10 minutes (adjusted OR, 2,34 [95% CI, 1,35-4,05]). [START_REF] Sun | Association of intraoperative hypotension with acute kidney injury after elective noncardiac surgery[END_REF] One could argue that this rapid correction of hemodynamics was possible via an important intraoperative administration of vasopressors (84% of our patients) that could possibly lead to AKI due to their vasoactive effects on the renal arteries but no association was found in our study. In contrary, the postoperative administration of vasopressors was associated with PO-AKI. This postoperative requirement for vasopressors, as well as red cells transfusion was mostly the consequence of postoperative complications with bleeding being once again predominant in the patient who developed PO-AKI.

Without any surprise, this study allows us to insist that colloids, known for their renal side effect for more than a decade now [START_REF] Patel | Reanalysis of the Crystalloid versus Hydroxyethyl Starch Trial (CHEST)[END_REF] must be used with caution as their administration in the postoperative period was clearly associated with PO-AKI.

There are several limitations to this study, first, it is clear that the number of patients and events is small for an epidemiological study making multivariate analysis impossible and therefore real association cannot be made. The publication of the EPIS-AKI study will give us a clearer picture on that matter.

Second is that, due to the need for a minimum of 24 hours in the ICU to ensure that data collection was precise and complete, a large number of patients who where admitted just one night after a major surgery were not included making generalization of the results difficult. Third limit may be the definition of PO-AKI, which was define as: AKI with 72 hours after surgery. In fact, studies focusing on surgeryassociated AKI have defined AKI within variable timeframes such as 48h, 72h or even seven day after surgery. [START_REF] Prowle | Postoperative acute kidney injury in adult non-cardiac surgery: Joint consensus report of the Acute Disease Quality Initiative and PeriOperative Quality Initiative[END_REF][START_REF] Bjornsson | Use of serum creatinine concentrations to determine renal function[END_REF] In our study, we found that AKI was diagnosed in 83% of case in the first 24 hours after surgery which can be define as early PO-AKI (< 48h) and probably has a different phenotype and risk factors compared to late PO-AKI ( > 48h) as shown in previous studies. [START_REF] Engelman | Guidelines for perioperative care in car-diac surgery: Enhanced Recovery After Surgery Society recommendations[END_REF] Fourth, an estimation of GFR at day 90 was not collected which may underestimate the real incidence of permanent renal dysfunction and sadly screening for albuminuria at day 90 that has been shown to identify patients who are at a greater risk of CKD progression [START_REF] Hsu | Post-acute kidney injury proteinuria and subsequent kidney disease progression:the assessment, serial evaluation, and subsequent sequelae in acute kidney Injury (ASSESS-AKI) Study[END_REF] was not gathered.

Overall, this study seems to confirm that PO-AKI is not caused by one single factor but by a variety of insults beginning with the preoperative period. Whether targeting modifiable risk factors, for example using perioperative hemodynamic interventions or correcting intraoperative oliguria (which were both not associated to PO-AKI in our study) will impact the incidence of AKI later remains uncertain. A lot of work has been done in understanding the pathophysiology with identification of a variety of mechanisms that are intrigued: hemodynamic-mediated aggression, DAMP-mediated aggression due to Ischemia-reperfusion injuries, direct inflammation-mediated aggression induced by surgical stress, drug nephrotoxicity (colloids, contrast media…) and even urinary tract obstruction in some surgeries. [START_REF] Zarbock | Update on perioperative Acute Kidney Injury[END_REF] Recently, the role of the Renal Sympathetic Nervous System (RSNA) has been underlined in the perioperative periode. [START_REF] Franzén | Anesthesia and the renal sympathetic nervous system in perioperative AKI[END_REF] The increase activity of RSNA results in renal vasoconstriction with decreased GFR, increase renin release from juxtaglomerular granular cells and increased renal tubular water and sodium reabsorption. Volatile anesthesia with sevoflurane has been shown to increase RSNA which may reduce kidney perfusion and increase the risk of ischemia-induced AKI. [START_REF] Franzén | Renal function during sevoflurane or total intravenous propofol anaesthesia: a single-centre parallel randomised controlled study[END_REF] Trials are needed to determine whether this leads to more PO-AKI and whether total intravenous propofol anesthesia may be protective. This may also revive the debate about preoperative discontinuation of ACE inhibitors and ARBs before surgery. At present, common practice is to suspend their administration to avoid perioperative hypotension. However they may prevent increase in renin level due to perioperative RSNA activation [START_REF] Ranzén | Pre-treatment with the angiotensin receptor 1 blocker losartan protects renal blood flow and oxygen delivery after propofol-induced hypotension in pigs[END_REF] and an analysis of 949 patients undergoing major gastrointestinal or hepatobiliary surgery failed to show a difference in the rates of AKI between those who did and those who did not have ACE inhibitors or ARBs withheld before surgery. [START_REF] Starsurg Collaborative | Association between perioperative angiotensin-converting enzyme inhibitors and angiotensin-2 receptor blockers and acute kidney injury in major elective noncardiac surgery: a multicentre, prospective cohort study[END_REF] A french, multicenter, randomized control trial (STOPORNOT) is currently ongoing to investigate this question. [START_REF] Legrand | Impact of renin-angiotensin system[END_REF] One other interesting lead could be the use of dexmedetomidine, an α 2 -adrenoreceptor agonist which inhibits the sympathetic nervous system and may might reduce the incidence of PO-AKI by decreasing ischemia-reperfusion injuries. 55 
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  Intraoperative and postoperative complications must drive physicians to be particularly cautious to the kidney function. The EPIS-AKI trial, a large multinational, prospective study, will hopefully give us a clearer picture on the risk factors associated with PO-AKI allowing us to optimize patient management and therefore improve outcomes after major surgery. Key words: acute kidney injury, surgical-induced AKI, postoperative AKI, major surgery, risk factors for AKI ABREVIATIONS ACE: Angiotensin-converting enzyme ADH : Antidiuretic hormone AKD : Acute kidney disease AKI: Acute Kidney Injury ARB: Angiotensin receptor blocker ASA score: American Society of Anesthesiology score CBP : Cardiopulmonary by-pass CKD : Chronic kidney disease GFR : Glomerular filtration rate ICU : Intensive Care Unit MAP : mean arterial pressure NSAIDs : Non Steroidal Anti-inflammatory Drugs PO-AKI: Post operative acute kidney injury RRT : Renal Replacement therapy SAPS : Simplified acute physiology score SCr : serum-creatinine UO : Urine output MANUSCRIT INTRODUCTION Acute kidney injury (AKI) is a syndrome defined by a rapid increase in serum creatinine, decrease in urine output or both.

(

  Hôpital l'Archet, Hôpital Pasteur 2 and Hôpital Pasteur 1) belonging to the Centre Hospitalier Universitaire de Nice from March to December 2021. EPIS-AKI was designed by investigators of the Department of Anesthesiology, Intensive Care and Pain Medicine at the University Hospital Münster and was promoted by numerous national coordinators and different societies (box 1) including the European Society of Anesthesiology and Intensive Care.

Figure 1

 1 Figure 1: AKI severity

Figure 2 :

 2 Figure 2: Occurence of AKI

  This multicenter, prospective study, show that PO-AKI is a common complication in a setting of major surgery. It underlines the importance of close diuresis monitoring, particularly during the first 24 hours to ensure that AKI is not under-diagnosed as its long term implications represent a real burden for health care. This study shows the importance of intraoperative and postoperative complication, especially bleeding in the development of PO-AKI. The result of the multinational EPIS-AKI trial will shine a light on possible other risk factors allowing us to improve our prevention strategies. inhibitors continuation versus discontinuation on outcome after major surgery: protocol of a multicenter randomized, controlled trial (STOP-or-NOT trial). Trials. 2019 Mar 5;20(1):160.55. Xing Liu et al Effect of dexmedetomidine for prevention of acute kidney injury after cardiacsurgery : an updated systemic review and meta-analysis. Ren Fail. 2022 ; 44(1) :1150-1159
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table 1

 1 episode of hypotension defined as MAP < 55 mmHg for more than five minutes. Nephrotoxic drugs (aminoglycosides or NSAIDs) were administrated in four patients.

	. Most of the

intraoperative complication, accounting for 89% of total complications. Urinary catheter was placed in all patients and mean per operative diuresis was reported: 400 ml [250; 700]. Only 3 patients had per operative oliguria defined as inferior to 0,5 ml/kg/hour. Concerning hemodynamics, although 84% of the patients received vasopressors (most commonly norepinephrine), up to 55% of the patients suffered from an

Table 1 : Population characteristics

 1 Concerning the postoperative data (supplementary table 2), median APACHE II and SAPS at ICU admission were respectively 8.00[5.75; 10.0] and 19.0[14.8; 24.0]. Median crystalloids administration for the 72 first hours was 3900 ml [3000;5500] and six patients received colloids. The most common postoperative complication was bleeding, occurring in seven patients with a median blood loss of 495 ml [175;1050]. Eight patients needed erythrocytes transfusion. Other complications were hemodynamic instability in five patients requiring new onset of vasopressor, pneumonia for three patients, re-operation for two patients, sepsis for two patients and one patient suffered from a non ST-elevation myocardial infarction. During the postoperative period, 20% of the patients received nephrotoxic drugs.

	Characteristics

Table 2 : comparison between patients who developed or not AKI

 2 

	Variables	No AKI n = 32	AKI n = 24	p value
	Age, mean (standard deviation)	58.9 (13.7)	62.0 (12.8)	0,39
	Sex ratio M/F	21/11	11/13	0,14
	Hypertension	10 (31%)	12 (50%)	0,16
	Diabetes	28 (88%)	19 (79%)	0,48
	Chronic kidney disease	0 (0%)	1 (4.2%)	0,5
	BPCO	2 (6.2%)	6 (25%)	0,063
	Heart failure	2 (6.2%)	3 (12%)	0,43
	ASA Score			0,4
	1	0 (0%)	1 (4.2%)	
	2	16 (50%)	15 (62%)	
	3	11 (34%)	8 (33%)	
	ACE inhibitors or ARBs	8 (25%)	8 (33%)	0,49
	Use of contrast media one week before	0 (0%)	4 (17%)	0,029
	Surgical specialty			0,021

Table 2 extended: comparison between patients who developed or not AKI

 2 In our study, no association was found between AKI and mortality, ICU length of stay nor hospital length of stay as opposed to what is commonly described in the litterature[START_REF] Mikkelsen | Acute Kidney injury following major emergency abdominal surgery -a retrospective cohort study based on medical records data[END_REF] probably due to several factors : the small number of event, a low level of severity (median APACHE II of 8 and median SAPS of19) and relatively low rate of mortality (5%). However, due to our low number of missing data at day 90 (27%), we seem to have a faithful picture of the long-term outcome of PO-AKI with 5% of patients presenting with permanent renal dysfunction defined as Serum-Creatinin ≥1.5 times as compared with baseline Serum-Creatinin. Only one patient required RRT in postoperative of an orthotropic liver transplant, surgery known for high risk of AKI and need for RRT.

	Variables	No AKI n = 32	AKI n = 24	p value
	Intraoperative period			
	Crystalloids, median [Q25-75]	3500 [2375; 4000]	2750 [2000; 3625]	0,32
	Colloids	0 (0%)	3 (12%)	0,073
	Red cells transfusion	2 (6.2%)	6 (25%)	0,063
	Fresh frozen plasma transfusion	0 (0%)	4 (17%)	0,029
	Platelets transfusion	0 (0%)	2 (8.3%)	0,18
	Blood loss, median [Q25-75]	300 [50.0; 500]	375 [100; 625]	0,22
	Diuresis (ml/kg/h), median [Q25-75]	1.07 [0.675; 1.68]	1.35 [0.800; 2.25]	0,17
	Episode of hypotension > 5 min	13 (41%)	12 (50%)	0.48
	Administration of vasopressors	27 (84%)	20 (83%)	1
	Administration of nephrotoxic drugs	3 (9.4%)	1 (4.2%)	0,63
	Intraoperative complications	2 (6.2%)	7 (29%)	0,03
	Postoperative period			
	APACHE II at ICU admission, median [Q25-75] 7.00 [5.00; 9.25]	8.50 [6.00; 11.0]	0,079
	SAPS at ICU admission, median [Q25-75]	18.0 [12.0; 23.0]	20.5 [18.0; 31.8]	0,022
	Crystalloids, median [Q25-75]	3800 [3250; 4825]	4000 [3000; 6125]	0,61
	Colloids	0 (0%)	6 (25%)	< 0,01
	Red cells transfusion	1 (3.1%)	7 (29%)	0,016
	Fresh frozen plasma transfusion	0 (0%)	2 (8.3%)	0,18
	Platelets transfusion	0 (0%)	3 (12%)	0,073
	Administration of vasopressors	4 (12%)	10 (42%)	0,013
	Administration of nephrotoxic drugs	6 (19%)	5 (21%)	1
	Administration of diuretics	0 (0%)	2 (8.3%)	0,18
	Postoperative complications	5 (16%)	10 (42%)	0,029
	Postoperative bleeding	0 (0%)	7 (29%)	< 0,01
	Hospital mortality	1 (3.1%)	2 (8.3%)	0,57
	ICU stay in days, median [Q25-75]	3.00 [2.00; 4.00]	3.00 [2.00; 5.25]	0,72
	Hospital stay in days, median [Q25-75]	13.5 [10.0; 20.5]	15.5 [9.75; 31.2]	0,61

SERMENT D'HIPPOCRATE

Au moment d'être admis à exercer la médecine, je promets et je jure d'être fidèle aux lois de l'honneur et de la probité.

Mon premier souci sera de rétablir, de préserver ou de promouvoir la santé dans tous ses éléments, physiques et mentaux, individuels et sociaux.

Je respecterai toutes les personnes, leur autonomie et leur volonté, sans aucune discrimination selon leur état ou leurs convictions. J'interviendrai pour les protéger si elles sont affaiblies, vulnérables ou menacées dans leur intégrité ou leur dignité. Même sous la contrainte, je ne ferai pas usage de mes connaissances contre les lois de l'humanité. J'informerai les patients des décisions envisagées, de leurs raisons et de leurs conséquences.

Je ne tromperai jamais leur confiance et n'exploiterai pas le pouvoir hérité des circonstances pour forcer les consciences.

Je donnerai mes soins à l'indigent et à quiconque me les demandera. Je ne me laisserai pas influencer par la soif du gain ou la recherche de la gloire.

Admis dans l'intimité des personnes, je tairai les secrets qui me seront confiés. Reçu à l'intérieur des maisons, je respecterai les secrets des foyers et ma conduite ne servira pas à corrompre les moeurs.

Je ferai tout pour soulager les souffrances. Je ne prolongerai pas abusivement les agonies. Je ne provoquerai jamais la mort délibérément.

Je préserverai l'indépendance nécessaire à l'accomplissement de ma mission. Je n'entreprendrai rien qui dépasse mes compétences. Je les entretiendrai et les perfectionnerai pour assurer au mieux les services qui me seront demandés. J'apporterai mon aide à mes confrères ainsi qu'à leurs familles dans l'adversité.

Que les hommes et mes confrères m'accordent leur estime si je suis fidèle à mes promesses ; que je sois déshonoré et méprisé si j'y manque.