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PERSONNEL ENSEIGNANT Professeurs Honoraires

According to the latest figures from the French Biomedicine Agency, more than 1,300 liver transplants are performed in France within the 21 expert centers listed throughout the country. The number of liver transplants has been gradually increasing every year since 2012 with an annual growth of liver transplantation candidate by 8% [START_REF] Durand | Liver Transplantation in France. Liver transplantation : official publication of the American Association for the Study of Liver Diseases and the International[END_REF].

The etiology of liver disease also evolved over the past years with an increasing prevalence of nonalcoholic fatty liver disease [START_REF] Parikh | Projected increase in obesity and non-alcoholicsteatohepatitis-related liver transplantation waitlist additions in the United States[END_REF][START_REF] Younossi | Epidemiology of Nonalcoholic Fatty Liver Disease and Nonalcoholic Steatohepatitis: Implications for Liver Transplantation[END_REF]. Since 2014 in France, hepatocellular carcinoma became the main indication for liver transplantation, with a gradual decrease in viral etiologies such as hepatitis C due to the widespread use of direct antivirals [START_REF] Durand | Liver Transplantation in France. Liver transplantation : official publication of the American Association for the Study of Liver Diseases and the International[END_REF].

In parallel to this ethological evolution, the prevalence of obesity in the population on the liver transplant waiting list is gradually increasing. These demographic data correlate with a constant increase in the prevalence of this disease, with an estimated 17% prevalence of obesity in France in 2019 [START_REF] Matta | French and worldwide epidemiology of obesity[END_REF].

Beyond the surgical expertise of this procedure, which requires trained teams in expert centers, the post-operative stay of the transplanted patient is often performed in intensive care units (ICUs) in order to prevent and treat immediate and differed complications related to the transplantation [START_REF] Jaber | 10 tips for intensive care management of transplanted liver patients[END_REF].

B. Postoperative pain management in liver transplantation

One of the main pillars of peri-operative management of liver transplantation is pain management.

Post-operative pain in liver transplantation has been investigated in small sample studies, comparing liver transplantation with two other abdominal surgeries: cholecystectomy [START_REF] Eisenach | Comparison of analgesic requirements after liver transplantation and cholecystectomy[END_REF] and liver resection [START_REF] Moretti | Orthotopic liver transplant patients require less postoperative morphine than do patients undergoing hepatic resection[END_REF]. These two clinical studies demonstrated lower morphine consumption for liver transplant patients in comparison with cholecystectomy and liver resection with comparable levels of analgesia.

The main analgesic protocols recommended multimodal analgesia, using nefopam and tramadol, to avoid the opioid-related side effects including excessive sedation and respiratory depression [START_REF] Feltracco | Pain control after liver transplantation surgery[END_REF]. However, morphine remains a rescue therapy for uncontrolled pain.

In addition, a large-scale American study found that pre-liver transplantation opioid use has been associated with a 20%-50% higher risk of death and graft loss when compared with liver transplantation recipients without a history of opioid use before transplant [START_REF] Randall | Survival implications of opioid use before and after liver transplantation[END_REF].

All these data confirm the need for an anticipated and specific pain management protocol for liver transplant patients.

In our unit, all patients receive the same precise analgesia protocol, based on systematic use of nefopam and tramadol, and rescue morphine use in case of persistent pain [START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF].

Liver transplant patients, involving a single surgical model and a single analgesia protocol for all patients, represent a population of choice for comparing postoperative pain in specific groups of patients.

C. Care for a specific population: patients with obesity Patients with obesity admitted in ICU present specific challenges due to the difficulties of caring for such patients, including positioning, transport, skin care, intravascular access, diagnostic imaging, and ventilator weaning [START_REF] Pepin | Prevention and care of respiratory failure in obese patients[END_REF][START_REF] Jong | How to ventilate obese patients in the ICU[END_REF][START_REF] Jong | Medical Versus Surgical ICU Obese Patient Outcome: A Propensity-Matched Analysis to Resolve Clinical Trial Controversies[END_REF].

During liver transplantation, obesity was associated with an higher risk of mortality, as shown in the results of the meta-analysis of Barone et al. in 2017 [START_REF] Barone | Systematic review with meta-analysis: post-operative complications and mortality risk in liver transplant candidates with obesity[END_REF], and especially in patients with class III obesity, as also called "very severe" (i.e. with a BMI ≥ 40 kg/m²).

These results were confirmed in other clinical studies reporting a higher risk of mortality in patients with obesity class II and III (i.e. with a BMI ≥ 35 kg/m²) [START_REF] Triguero | Complications Associated With Liver Transplantation in Recipients With Body Mass Index >35 kg/m(2): Would It Be a Poor Prognosis Predictive Factor?[END_REF][START_REF] Molina Raya | Influence of Obesity on Liver Transplantation Outcomes[END_REF].

It is worth noting that the definition of obesity remains large (i.e. BMI ≥ 30 kg/m²) and that multiple classes can be distinguished within this pathogenic entity [START_REF] Schetz | Obesity in the critically ill: a narrative review[END_REF] with increased risks of mortality for classes II and III (i.e. BMI ≥ 35 kg/m²).

In addition, obesity can affect pharmacokinetics (relationship between drug dose and concentrations in the body) as well as pharmacodynamics (the pharmacologic effect resulting from a drug's concentration). This is of potential major significance as most drugs including pain medications elicit a strong concentration-effect relationship and dosing regimens are developed without consideration of the pathophysiologic effects of critical illness or obesity on pharmacokinetics.

Thus the therapeutic margins in patients with obesity remain narrow with an unpredictable metabolism and particularly in the case of liver transplantation with the risk of graft dysfunction [START_REF] Schetz | Obesity in the critically ill: a narrative review[END_REF].

Despite all these specificities associated with obesity, no data are currently available about postoperative pain in patients with obesity after liver transplantation.

Some studies were performed in other surgeries. An experimental study compared sensory thresholds, pain thresholds and pain tolerance that were assessed between patients eligible for bariatric surgery and control patients without obesity [START_REF] Price | The role of excess subcutaneous fat in pain and sensory sensitivity in obesity[END_REF]. Results described higher thresholds and lower subjective ratings in patients with obesity, especially in areas with excess subcutaneous fat tissue.

Other studies support these findings with experimental data related to galanin receptors that may modulate pain thresholds [START_REF] Yu | Galanin receptors possibly modulate the obesity-induced change in pain threshold[END_REF], including the role of ß-endorphin [START_REF] Price | The role of excess subcutaneous fat in pain and sensory sensitivity in obesity[END_REF] and the presence of exosomes from adipose-derived stem [START_REF] Zhao | Exosomes From Adipose-Derived Stem Cells Attenuate Adipose Inflammation and Obesity Through Polarizing M2 Macrophages and Beiging in White Adipose Tissue[END_REF].

Finally, a recent study on Analgesia Nociception Index (ANI) for the assessment of pain in critically ill patients [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF] highlighted higher ANI values in patients with obesity. ANI is an electrophysiological monitoring tool based on the spectral analysis of heart rate variability, which varies from 0 (minimal parasympathetic tone, maximal stress-response and pain) to 100 (maximal parasympathetic tone, minimal stress-response and pain). These results of higher ANI values in patients with obesity could be explained by an impaired regulation of the neurovegetative system [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF], and also by higher pain thresholds in patients with obesity, as detailed above [START_REF] Price | The role of excess subcutaneous fat in pain and sensory sensitivity in obesity[END_REF].

D. Main hypothesis and objective of the study

Based on literature data in favor of lower pain levels in patients with obesity, we hypothesized that patients with obesity had a lower rate of rescue morphine analgesic consumption [START_REF] Lauretti | Comparison of sustained-release morphine with sustained-release oxycodone in advanced cancer patients[END_REF] for comparable levels of analgesia compared to patients without obesity, after liver transplantation.

Thus, we aimed to compare the rate of patients with rescue morphine analgesic consumption during the seven post-operative days following liver transplantation between patients without obesity and patients with obesity.

II. MATERIALS and METHODS

A. Population

The study took place in the 16-bed medical-surgical ICU of St Eloi Hospital, a 660-bed teaching and referral facility of the University of Montpellier in France.

Patients eligible for a liver transplantation were subjected to a multidisciplinary validation involving gastro-enterologists, surgeons and ICU physicians to validate their registration on the transplantation waiting list. The allocation of grafts was defined at a national level via the biomedicine agency according to territorial organization, severity of the disease and immunological compatibility [START_REF] Durand | Liver Transplantation in France. Liver transplantation : official publication of the American Association for the Study of Liver Diseases and the International[END_REF]. After a patient had been allocated a graft, the final validation was the responsibility of the local medical-surgical team. After each liver transplantation, the patient was systematically transferred to ICU.

We included all consecutive patients ≥ 18 years old with obesity with the following inclusion criteria: liver transplantation and post-operative stay in ICU.

Obesity was defined by a Body Mass Index (BMI) ≥ 30 kg/m² [START_REF]Overweight and obesity[END_REF]. The weight was recorded at ICU admission, after intraoperative drainage of ascites.

Patients without obesity were selected by chronological matching [START_REF] Suissa | Low-dose inhaled corticosteroids and the prevention of death from asthma[END_REF]: for each liver transplant patient with obesity, the patient without obesity previously transplanted was included in the group without obesity.

The aim of this chronological matching was to be free of any temporality, including day of transplantation and medical and surgical team.

We obtained the approval from the ethics committee (Comité Local d'Ethique Recherche, agreement number: 198711) of the Montpellier University Hospital.

The need for informed consent was waived on the basis that the intervention was a quality improvement institutional project [START_REF] Jong | Macintosh Videolaryngoscope for Intubation in the Operating Room: A Comparative Quality Improvement Project[END_REF].

B. Pain management during liver transplantation

The post-operative analgesia protocol for liver transplantation in the ICU of Saint Eloi was based on an early and adapted multimodal analgesia favoring optimal conditions for extubating [START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF].

Two molecules, nefopam and tramadol, were systematically introduced to all patients at ICU admission:

-Nefopam: bolus of 20 mg followed by infusion of 120 mg/24h -Tramadol: bolus of 100 mg followed by infusion between 300 and 600 mg/24h

Therapeutic adjustments or complete cessation of these drugs were left to the discretion of the clinician based on multi-daily clinical assessments, using pain scales measured by bedside nurses [START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF].

It should be noted that morphine was not routinely used in liver transplant patients. Morphine could be introduced as a second line treatment in case of uncontrolled pain [START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF].

The pain assessment scales used were the Numeric Rating Scale (NRS) and the Behaviour Pain Scale (BPS).

NRS is a self-assessment scale for pain in the communicative patient. It is the most suitable selfreport scale for ICU patients with the lowest failure rate and is the one preferred by patients [START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF][START_REF] Chanques | The measurement of pain in intensive care unit: comparison of 5 self-report intensity scales[END_REF]. The patient chooses a number from 0 "no pain" to 10 that best represents his pain: 0 is "no pain" where 10 is "the worst pain imaginable".

BPS is used as the gold standard to measure pain in the population of ICU patients unable to communicate according to guidelines, especially in the sedated and mechanically ventilated patient [START_REF] De Lattre | Douleur en réanimation : problématiques soignantes[END_REF][START_REF] Barr | Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in the intensive care unit[END_REF].

The BPS is composed of 3 criteria: facial expression, upper limbs and compliance with ventilation.

Each parameter is scored from 1 to 4 by trained staff and results in a score between 3 and 12 [START_REF] Payen | Assessing pain in critically ill sedated patients by using a behavioral pain scale[END_REF].

The numerical values of NRS and BPS if NRS was not feasible were used to classify the pain intensity [START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF]:

-Moderate pain: NRS value between 4 and 6 inclusive and/or BPS value between 4 and 5 inclusive -Severe pain: NRS value >6 and/or BPS value >5

C. Study design

We conducted a retrospective cohort study of prospectively collected data in the medical-surgical ICU of the University of Montpellier Saint Eloi Hospital between January 2010 and December 2020.

The cohort was divided into 2 groups, one group with obesity and one group without obesity. The group with obesity was then divided into 2 groups.

We defined two groups of patients with obesity, depending on the stage of obesity [START_REF]Overweight and obesity[END_REF]:

-Obesity class I, known as moderate: including patients with a BMI between 30 kg/m² and 34.9 kg/m² -Obesity class II and III, known as severe and very severe: including patients with a BMI ≥ 35 kg/m², gathering patients with severe obesity known as class II (BMI between 35 kg/m² and 39.9 kg/m²) and patients with very severe obesity known as class III (BMI ≥ 40 kg/m²)

The control group was composed of liver transplant patients without obesity and therefore with a BMI < 30 kg/m² [START_REF]Overweight and obesity[END_REF].

The study design included two comparisons. First, the group with obesity was compared with the group without obesity. Then, the group with obesity class II and III was compared with the group without obesity.

D. Data collection

The data were prospectively recorded. The intraoperative anesthetic record was documented using a point-of-care perioperative clinical information system (eXacto, Mexis S.A., Belgium). These records were merged with a second database derived from the ICU management system (ICCA, Philips, France) [START_REF] Jong | Impact of the driving pressure on mortality in obese and non-obese ARDS patients: a retrospective study of 362 cases[END_REF].

Data assessment was carried out by members of the anesthetic and ICU team, and data were collected in a standardized manner.

For each patient the following data were collected:

- Regarding the stay in ICU, the follow-up was performed daily up to the first 7 days after the liver transplantation and include:

-Biological data: hemoglobin (g/dL), platelets (/mm 3 ), prothrombin (%) and factor V (%), aspartate transaminase AST (UI/L), alanine transaminase ALT (UI/L), bilirubin total and conjugated (µmol/L), serum albumin levels (g/L)

-Assessment of consciousness and pain: Richmond Agitation Sedation Scale (RASS) [START_REF] Chanques | Validation of the french translated Richmond vigilance-agitation scale[END_REF][START_REF] Chanques | Impact of systematic evaluation of pain and agitation in an intensive care unit[END_REF], delirium according to the Confusion Assessment Method for the ICU (CAM-ICU)

E. Endpoints

The primary endpoint was the rate of rescue morphine analgesic consumption during the first 7 days of ICU stay.

The secondary endpoints included:

- An incidence of 15% of the rescue morphine analgesic consumption was estimated in the postoperative management of liver transplantation in ICU. To show a 10% absolute reduction of the rate of rescue morphine analgesic consumption between groups (from 15% to 5%), we calculated that a number of patients per group of 70 would be needed for the trial to have 80% power to detect this difference with the use of a two-sided alpha level of 0.025 taking into account that two comparisons would be performed (group without obesity versus group with obesity, group without obesity versus group with obesity class II and III). Therefore, we chose to include at least 200 patients in the group without obesity and at least 200 patients in the group with obesity (at least 400 patients overall), estimating that it would allow to include at least 70 patients in the group with obesity class II and III.

Quantitative data were shown as mean and standard deviation or median and 25 th -75 th percentiles according to data distribution. Student't test (quantitative data) and chi-square test (qualitative data) were used between group.

As a patient could have several liver transplantations during his lifetime, each eligible stay was assessed independently.

First, the groups were compared regarding the primary endpoint (rate of patients with rescue morphine analgesic consumption) using a chi square test. Then, in case of significance in univariate analysis, to take into account baseline characteristics differences between the groups, a multivariate logistic regression was performed to provide adjusted results of the primary endpoint, considering a priori that etiology of cirrhosis, age, diabetes, sex and chronic pain would be confounding factors. These factors were entered into the multivariate model, and a final model including only significant variables was computed [START_REF] Jong | Macintosh Videolaryngoscope for Intubation in the Operating Room: A Comparative Quality Improvement Project[END_REF].

Second, the groups were compared regarding the secondary endpoints using a chi square test for For patients with multiple stays for multiple liver transplants, the mortality analysis was done only on the first stay.

A generalized linear mixed-effects model for repeated measures taking into account the day as a random effect was performed to compare the overall consumption of nefopam and tramadol during the first 7 days of ICU stay, in mg/kg of actual and ideal body weight, assessed daily until Day-7.

A p-value of £ 0.025 was considered statistically significant, after Bonferroni correction for two comparisons (group without obesity versus group with obesity and group without obesity versus group with obesity class II and III).

The statistical analysis was performed by the Medical Statistical Department of the Montpellier University Hospital with the help of statistical software (SAS, version 9.4; SAS Institute; Cary, NC) [START_REF] Jong | Impact of the driving pressure on mortality in obese and non-obese ARDS patients: a retrospective study of 362 cases[END_REF].

III. RESULTS

During the study period, 718 patients had liver transplantation. We included all patients with obesity, which represent 212 patients (i.e. 29% of all the patients), and 212 patients without obesity by chronological matching. The patients with obesity were divided into two groups according to Demographic and clinical characteristics are found in Table 1. There was no significant difference in the MELD and Child-Pugh scores on the day of transplantation, nor in SAPS II at the admission in ICU.

A. Primary endpoint

The rate of patients with rescue morphine analgesic consumption was 21% in the group without obesity (44 of 212 patients) and 14% in the group with obesity (29 of 212 patients, p=0.054, Figure 2A).

The rate of patients with rescue morphine analgesic consumption was significantly lower in the group with obesity class II and III (4 of 70 patients, 6%) than in the group without obesity (44 of 212 patients, 21%, p=0.0037, Figure 2B).

After adjustment on diabetes and alcoholism comorbidities, being in the group with obesity class II and III was still significantly associated with rescue morphine analgesic consumption (OR=3.43 (95% CI 1.17-10.1), p=0.025), in comparison with being in the group without obesity.

B. Secondary endpoints

There was no statistically significant difference between the group without obesity and the group with obesity, nor with the group with obesity class II and III, regarding the following secondary endpoints, assessed daily during the first 7 days of ICU stay: at least one episode of severe pain, at least one episode of moderate pain, at least one episode of severe or moderate pain during nursing-care (Table 2A and Table 2B) and RASS levels (Appendix 1A and 1B).

Analysis of consumption of nefopam (Figure 3A) and tramadol (Figure 4A) by actual body weight during the first 7 days in ICU showed significant differences between patients without obesity and patients with obesity, as with patients with obesity class II and III (p < 0.001).

However, when the comparisons of consumption of nefopam (Figure 3B) and tramadol (Figure 4B) were made by ideal body weight, there was no significant differences between patients without obesity and patients with obesity, nor with patients with obesity class II and III.

There was no statistically significant difference between patients with obesity and without obesity, nor with patients with obesity class II and III, regarding the number of surgical drains (Appendix 2A and 2B), the liver biomarkers of graft recovery and serum albumin levels (Appendix 3A and 3B), the complications in ICU, the length of ICU stay and the mortality in ICU and at Day-28

(Table 2A and2B ).

IV. DISCUSSION

In this study aiming to compare the rate of patients with rescue morphine analgesic consumption during the post-operative management of liver transplantation between patients with and without obesity, we have shown that the rate of patients with rescue morphine analgesic consumption was lower for patients with obesity class II and III when compared with patients without obesity.

Several mechanisms may explain these results. The first hypothesis is mechanical and has been suggested in experimental studies. Price et al. [START_REF] Price | The role of excess subcutaneous fat in pain and sensory sensitivity in obesity[END_REF] compared sensory thresholds, pain thresholds and pain tolerance between patients with and without obesity. Their results described higher thresholds and lower subjective ratings in patients with obesity, especially in areas with excess subcutaneous fat. This could be explained by the stretching of the skin due to excess fat, which leads to a decrease in the density of the nerve fibers, and therefore the pain thresholds.

These results are supported by a more recent study evaluating the ability to assess pain of patients with obesity [START_REF] Torensma | Pain sensitivity and pain scoring in patients with morbid obesity. Surgery for obesity and related diseases[END_REF]. The assessment was performed comparatively between patients with and without obesity who received multiple random thermal and electrical stimuli on the skin, the intensity of which was between the pain threshold and tolerance. This study found that patients with severe obesity displayed hypoalgesia to noxious electrical stimuli together with difficulty in grading experimental noxious thermal and electrical stimuli in between pain threshold and tolerance.

The second hypothesis relates to an endocrine pattern with a favorable inflammatory environment.

Adipose tissue is highly metabolically active, and visceral adipose tissue has a more deleterious adipocyte secretory profile resulting in insulin resistance and a chronic low-grade inflammatory and procoagulant state [START_REF] Schetz | Obesity in the critically ill: a narrative review[END_REF].

At the hormonal level, it has been shown that increased galanin levels and obesity are closely associated [START_REF] Yu | Galanin receptors possibly modulate the obesity-induced change in pain threshold[END_REF]. Galanin has an impact on the pain threshold through the activation of central GalR1 and peripheral GalR2. The increased galanin levels would lead to a modification of pain sensitivity in patients with obesity.

Other signaling pathways have also been described including the role of b-endorphin, an opioid neuropeptide produced by the pituitary gland involved in pain inhibition with increased concentration in patients with obesity [START_REF] Price | The role of excess subcutaneous fat in pain and sensory sensitivity in obesity[END_REF][START_REF] Xu | COMT gene variants and β-endorphin levels contribute to ethnic differences in experimental pain sensitivity[END_REF].

The last hypothesis still under study is a central dysregulation, including altered regulation of the neurovegetative system [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF], associated with neuropsychological changes in patients with obesity [START_REF] Torensma | Pain sensitivity and pain scoring in patients with morbid obesity. Surgery for obesity and related diseases[END_REF].

These 3 mechanisms: mechanical, endocrine and dysregulation of the neurovegetative system, may explain an altered perception associated with lower perceived pain intensities in patients with severe obesity, leading to a decreased rescue morphine analgesic consumption (Figure 2B).

Whereas the rescue morphine analgesic consumption was reduced in patients with obesity class II and III, no difference was observed regarding the nefopam and tramadol consumption in relation to the ideal body weight. Pharmacokinetics of the molecules are altered during critical illness and further difficult to predict in patients with obesity [START_REF] Schetz | Obesity in the critically ill: a narrative review[END_REF]. This is of potential major significance as most drugs elicit a strong concentration-effect relationship and dosing regimens are developed without consideration of the pathophysiologic effects of critical illness or obesity on pharmacokinetics [START_REF] Erstad | Drug dosing in the critically ill obese patient-a focus on sedation, analgesia, and delirium[END_REF]. In the present study, the data suggest (Figures 3 and4) that by adapting analgesic protocols to the ideal body weight, pain levels were comparable between patients without and with obesity (Table 2).

The results of the present study can have major impacts worldwide as anticipation of pain management is a priority considering the potentially impact of opioid use on the risk of death and graft loss [START_REF] Randall | Survival implications of opioid use before and after liver transplantation[END_REF][START_REF] Braun | Opioid Use and Liver Transplantation[END_REF]. Reducing opioid prescription is particularly relevant in patients with obesity considering the increased risk of respiratory depression and sleep apnea in this population [START_REF] Jong | How can I manage anaesthesia in obese patients?[END_REF]. In the present study, the data suggest that opioid-sparing is possible during liver transplantation, with pain management protocols adapted to the ideal body weight.

Our study reinforces the experimental data about the potential protective effect of obesity on pain.

The single surgical model and the use of a systematic analgesic protocol reduced many selection and confusion biases of observational studies [START_REF] De Jong | COVID-19-related and non-COVID-related acute respiratory distress syndrome: two sides of the same coin?[END_REF].

This study has some limitations. The generalizability of the findings is limited because data were collected from one institution, and a retrospective design with chronological matching was used.

However, the data were standardized and prospectively collected by the trained nurses and medical team and the chronological matching allowed to reduce the selections biases, ensuring a similar surgical and anesthetic team.

Several biases may interfere with the evaluation of pain: the use of high-dose corticosteroids, denervation of the transplanted organ, and liver dysfunction affecting the metabolism of the molecules used. Future studies are needed in different surgical and medical models to confirm these results. It would also be interesting in future studies to compare pain sites in order to assess the impact of obesity on the intensity and location of pain. 
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 77777777728 At least one episode of severe pain during the first 7 days of ICU stay, assessed daily until Day-At least one episode of moderate pain during the first 7 days of ICU stay, assessed daily until Day-At least one episode of severe or moderate pain during nursing-care during the first 7 days of ICU stay, assessed daily until Day-Overall consumption of nefopam and tramadol during the first 7 days of ICU stay, in mg/kg of actual and ideal body weight, assessed daily until Day-RASS levels assessed daily until Day-At least one episode of delirium during the first 7 days of ICU stay, assessed daily until Day-Number of surgical drains assessed daily until Day-Liver biomarkers of graft recovery: prothrombin and factor V, AST, ALT, bilirubin total and conjugated assessed daily until Day-Serum albumin levels assessed daily until Day-Complications in ICU: revision surgery and sepsis -Length of ICU stay -Mortality in ICU and at Day-. Statistical analysis

  qualitative endpoints (at least one episode of severe pain during the first 7 days of ICU stay assessed daily until Day-7, at least one episode of moderate pain during the first 7 days of ICU stay assessed daily until Day-7, at least one episode of severe or moderate pain during nursingcare during the first 7 days of ICU stay assessed daily until Day-7, at least one episode of delirium during the first 7 days of ICU stay assessed daily until Day-7, complications in ICU: revision surgery and sepsis, and mortality in ICU and at Day-28) or a Student t test or Wilcoxon test for quantitative endpoints according to their distribution (RASS levels assessed daily until day-7, liver biomarkers of graft recovery: prothrombin and factor V, AST, ALT, bilirubin total and conjugated assessed daily until Day-7, serum albumin levels assessed daily until Day-7, number of surgical drains and length of ICU stay).

BMI: 142

 142 patients with obesity class I and 70 patients with obesity class II and III. The flow chart of the study is shown in Figure 1. Among all the patients included, 7 patients were transplanted twice in our center: 3 patients without obesity, 2 patients with obesity class I and 2 patients with obesity class II and III.
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	I.	INTRODUCTION
	A. Background
	Orthotopic liver transplantation is the only curative treatment for acute or chronic end-stage liver
	failure of various causes [1, 2].
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  Table 1A compared the group without obesity with the group with obesity. Table 1B compared the group without obesity and the group with obesity class II and III. Groups showed significant differences in age, comorbidities as well as in etiologies of cirrhosis.

TABLE 1 .

 1 Patient characteristics and medical characteristics. Comparison between patients without obesity and patients with obesity (A), and comparison between patients without obesity and patients with obesity class II and III (B). Continuous data are expressed in median [25th-75th percentiles]. In case of missing data, the denominators are mentioned in the tables. BMI, Body Mass Index; NASH, nonalcoholic steatohepatitis; SAPSII, Simplified Acute Physiology Score II; MELD, Model for End-Stage Liver Disease. A. Patients without obesity and patients with obesity Missing data, analysis performed on 200 patients in the group patients without obesity and 182 patients in the group patients with obesity. Missing data, analysis performed on 200 patients in the group patients without obesity and 63 patients in the group patients with obesity class II and III.

		Patients without obesity n = 212	Patients with obesity n = 212	p
	Age (years)	55 [47-62]	60 [54-65]	<0.001
	Male Sex % (n)	149 (70%)	166 (78%)	0.059
	BMI (kg/m 2 )	25 [22-27]	32 [31-35]	<0.001
	Medical background and			
	comorbidities			
	Alcohol consumption, n (%)	108 (51%)	145 (68%)	<0.001
	Arterial hypertension, n (%)	52 (25%)	69 (33%)	0.067
	Diabetes, n (%)	34 (16%)	68 (32%)	<0.001
	Chronic renal failure, n (%)	39 (18%)	22 (10%)	0.019
	Chronic pain, n (%)	30 (14%)	38 (18%)	0.29
	Etiologies of Cirrhosis			
	NASH, n (%)	9 (4%)	50 (24%)	<0.001
	Alcoholic liver disease, n (%)	95 (45%)	137 (65%)	<0.001
	Viral hepatitis B, n (%)	9 (4%)	9 (4%)	1
	Viral hepatitis C, n (%)	46 (22%)	43 (20%)	0,72
	Autoimmune hepatitis, n (%)	34 (16%)	14 (7%)	0.0022
	Fulminant hepatitis, n (%)	9 (4%)	4 (2%)	0.16
	Liver retransplants, n (%)	19 (9%)	7 (3%)	0.015
	Mixed, n (%)	25 (12%)	50 (24)	0.0015
	Other, n (%)	42 (20%)	14 (7%)	<0.001
	Stage of cirrhosis			
	Child-Pugh A, n (%)	40/195 (20%)	49/200 (25%)	
	Child-Pugh B, n (%)	49/195 (25%)	52/200 (26%)	0.55
	Child-Pugh C, n (%)	106/195 (55%)	99/200 (49%)	
	SAPSII	37 [30-48]	38 [31-45]	0.97
	MELD*	20 [12-28]	19 [13-28]	0.86

*: *: VIII. FIGURES FIGURE 1. Flowchart of the study

V. CONCLUSION

Patients with obesity class II and III had a lower rate of rescue morphine analgesic consumption following liver transplantation for comparable levels of analgesia, in comparison with patients without obesity. The application of a systemic analgesic protocol based on the ideal body weight appears to be the most suitable for patients with obesity in ICU.

TABLE 2. Secondary endpoints: analgesia, delirium, complications, length of stay and mortality.

Comparison of presence of at least one episode of severe pain during the first 7 days of ICU stay assessed daily until Day-7, at least one episode of moderate pain during the first 7 days of ICU stay assessed daily until Day-7, at least one episode of severe or moderate pain during nursingcare during the first 7 days of ICU stay assessed daily until Day-7, At least one episode of delirium during the first 7 days of ICU stay assessed daily until Day-7, complications in ICU: revision surgery and sepsis, length of ICU stay and mortality in ICU and at Day-28 between patients without obesity and patients with obesity (A), and between patients without obesity and patients with obesity class II and III (B). For patients with multiple stays for multiple liver transplants, the mortality analysis was done only on the first stay.

For patients with multiple stays for multiple liver transplants, the mortality analysis was done only 

RASS minimum

Patients without obesity Patients with obesity class II and III
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Other types of drains

Serum albumin level
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