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Introduction

Opioids are widely used to supplement general anesthesia during surgery.

However, determining the optimal dosage of opioids to provide adequate analgesia while avoiding undesirable postoperative side effects such as nausea and vomiting,1 sedation2 and hyperalgesia3,4 remains challenging. Specifically, postoperative opioidinduced respiratory depression has been identified as a significant cause of morbidity Enrolled patients were randomly allocated in a 1:1 ratio to either individualized intraoperative ANI-guided sufentanil administration (intervention group) or usual care (control group). Randomization was conducted by local investigators using a dedicated, password-protected, SSL-encrypted website. The allocation sequence was generated with the use of a minimization algorithm stratified according to center.

Patients were allocated to treatment group just before the surgical procedure.

Allocation was concealed from patients, study investigators, the data manager and the statistician, but the attending anesthesiologist had to be aware of group allocation when administering sufentanil. At each participating center, data were collected and entered into the electronic web-based case report form (eCRF) by clinical personal blinded to the allocation group. After the eCRF completed, the trial database was created on the REDcap website.24 Only the principal investigators and the statistician had access to the final dataset.

b. Study interventions

Upon arrival in the operating room, all patients received an intravenous access line and standard monitoring including a 5-lead electrocardiograph, a pulse oximeter, intermittent oscillometric non-invasive blood pressure monitoring, neuromuscular monitoring with a train-of-four, and bispectral index (BIS) monitoring to assess the depth of anesthesia. Additionally, all patients were connected to the ANI monitor (MDoloris Medical Systems, Loos, France).

In the intervention group, the ANI monitor was used to guide intravenous sufentanil infusion adjusted to maintain the 4-minute averaged ANI value between 50 and 70. In the control group, sufentanil infusion was at the discretion of the attending anesthesiologist according to clinical practice. Patients did not have ANI values displayed on the monitor (i.e., ANI was collected but not visible for clinical decision making). In each group, continuous intravenous sufentanil infusion was initiated after induction at a fixed rate of 1 µg.kg-1.h-1 using a dedicated syringe. Recommendation was made to clinicians to apply the lowest possible infusion rate of sufentanil. The intervention period lasted from tracheal intubation to the end of surgical procedure, defined as the start of skin closure at which point in time sufentanil administration was stopped. No other opioid was allowed during the intervention period.

In each group, general anesthesia was induced using a propofol 1.5-2 mg/kg bolus, an induction dose of sufentanil of 0.1-0.2 µg/kg and a 0.15 mg/kg cisatracurium bolus before tracheal intubation. During surgery, anesthesia was maintained with air/oxygen and volatile anesthetics to target a BIS between 40 and 60, in addition to intravenous infusion of sufentanil and cisatracurium. None of the patients received epidural analgesia. Decisions about all other aspects of patient care during the intraoperative and postoperative periods were performed according to the expertise of the staff at each center and to routine clinical practice to minimize interference with the trial intervention. Nevertheless, to help match the two groups and avoid extremes of practices, recommendations were made to use lung-protective mechanical ventilation, to maintain hemoglobin level at greater than 10 g/dl, to maintain body temperature at greater than 36°C, and to perform tracheal extubation after a train-of-four ratio of 0.9

or greater was achieved. In addition, all patients received antiemetic prophylaxis using according to the Apfel score1 and preemptive multimodal analgesia before skin closure with acetaminophen 1g and nefopam 20 mg. On emergence from anesthesia, in the post-anesthesia care unit (PACU), all patients received postoperative analgesia by nursing staff blinded to the allocated treatment group using patient-controlled intravenous opioid analgesia to maintain visual analog scale (VAS) pain scores at 30 or lower. Patients were considered fit for discharge from the PACU after a modified Aldrete score25 greater than or equal to 9 was achieved. 

c. Data collection

d. Primary and secondary endpoints

The primary outcome was the total sufentanil consumption during the intervention period. 

e. Statistical analysis

The main objective of the PHOENIX study is to determine if the trial intervention is effective to reduce opioid-induced side effects after abdominal surgery. To capture this, we have decided to examine whether the trial intervention leads to a clinically relevant difference in the intraoperative dose of sufentanil.

This pilot trial was treated in accordance with the Consolidated Standards for Reporting Trials (CONSORT) extension to randomized pilot and feasibility trials.28 It seemed difficult to give a robust sample size estimation according to the anticipated effect on sufentanil consumption because we had no reliable control group data due to the widespread use of sufentanil. So, sample size has been estimated according to

Cohen's recommendations29 which have defined effect-size bounds as: small (ES: 0.2), medium (ES: 0.5) and large (ES: 0.8, "grossly perceptible and therefore large").

By including 120 patients in the trial (60 by arm) we have 90% power to detect an effect size around 0.6 between groups for a two-sided type I error at 0.05.

Statistical analyses were conducted using Stata software (version 13, StataCorp, College Station, US). A two-sided p-value of less than 0.05 was considered to indicate statistical significance. Concerning the primary outcome (total dose of sufentanil), the comparison between groups was analyzed using Mann-Whitney U test. Normality was studied by the Shapiro-Wilk test and homoscedasticity using the Fisher-Snedecor test.

Results were expressed as difference and 95% confidence intervals. To take into account between and within center variability, linear mixed model was carried out with center as random-effect. A logarithmic transformation was proposed to achieve normality of dose of sufentanil. The normality of residuals obtained for this model was studied using Shapiro-Wilk test. Intention-to-treat analysis was considered for the primary outcome. Other continuous parameters outcomes were analyzed as aforementioned. Then, the categorical parameters were analyzed using χ2 or Fisher's exact tests for univariable analysis whereas analyses taking into account center as random-effect were performed with the use of generalized linear mixed model (logistic for dichotomous dependent outcomes). Results were expressed as absolute differences and 95% confidence intervals. Longitudinal analyses concerning repeated measures were studied using random-effect models to consider patient as randomeffect (slope and intercept), nestled in center random-effect. No missing data was observed after randomization.

Results

A total of 624 patients were assessed for eligibility. 474 patients could not be included and 150 patients were randomized. Thirty patients were excluded after randomization (28 for logistic reasons or surgery cancelled and 2 for whom consent had not been obtained). Thirty additional patients were randomly assigned to a study group to obtain the full sample. Finally, 62 and 58 patients in each intervention and control group completed the study and were analyzed (fig. 1). Complete follow-up data were available for all 120 patients.

There were no differences in demographic or surgery characteristics between groups (tables 1 and 2). Most patients were female over 50 years old with an "American Society of Anesthesiologists" (ASA) score at 2. The predicted risk of postoperative pulmonary complications was moderate with a mean ARISCAT score at 29 ± 10 in the 2 groups. 74% of patients had relevant comorbidities in the intervention group and 59% in the other one (table 1). (P = 0.14) (fig. 3 

and table 3).

There was no difference in VAS and opioid need or consumption at H3, H24 and H48 in the two groups (table 3).

The data for postoperative hypoxemia and need of oxygen therapy are shown in table 4. Even if the occurrence of early hypoxemia wasn't different in the two groups (25,9% in the control group and 17,7% in the intervention one, difference -8,1% [95% CI, -22.9 to 6.6%]), more patients need oxygen therapy between H0 and H3 or at PACU discharge in the control group than in the intervention one (85.4% versus 69.4% respectively, difference -15.1% [95% CI, -29.9 to 0], p=0.05). There was no difference for late hypoxemia or need of oxygen therapy between H24 and H48. Moreover, median time to tracheal extubation from the end of sufentanil administration and time to PACU discharge were similar in the 2 groups.

Finally, doses of atropine and ephedrine were the same in the 2 groups.

Discussion

The primary objective of the PHOENIX trial was to determine the efficacy of an individualized ANI-guided intraoperative analgesia at reducing opioid consumption in the setting of a multicenter prospective randomized study. The main observation from our study is that ANI-guided intraoperative analgesia did not reduce the use of sufentanil in patients undergoing abdominal surgery. Moreover, we did not find any differences in postoperative pain scores nor differences in early postoperative outcome measures such as hypoxemia. But the requirement of postoperative oxygen therapy was more frequent in patients without ANI-guided intraoperative analgesia.

The findings from this study are consistent with those of two earlier randomized One possible reason that we found no difference in total sufentanil consumption between the two groups is that patients in the control group were given sufentanil at doses lower than that provided by the protocol (0.27 µg.kg-1.h-1 versus 1 µg.kg-1.h-1; table 3). We defined the dosage a priori in accordance with that recommended in the summary of product characteristics to limit the potential adverse events to study participants from receiving under-or over-dosage during surgery. Although our study protocol seemed reasonable and was supported by other studies19 this may have obfuscated any effect of the ANI-guided strategy at lowering sufentanil dosing.

We did not find a clear separation in the time spent in the ANI target between the two groups. Of note, the overall percentage of time spent in the ANI target was only 40%, and only 26% of the patients had a percentage of time spent in the ANI target greater than 50%. Several explanations can be put forward. First, in keeping with the pragmatic nature of the protocol, no attempt was made to standardize dosage adjustments of sufentanil. Second, the working hypothesis for the use of sufentanil was that it is a commonly used intraoperative opioid for abdominal surgery in France.

Nevertheless, the use of a faster-acting opioid (i.e., with a shorter equilibration half-life between plasma and effect site) than sufentanil could have provided more an accurate A critical reason for conducting this pilot study in addition to the feasibility endpoint was to inform the design of a larger trial examining the effect of individualized ANIguided analgesia on postoperative respiratory depression. To the best of our knowledge, this study is the first to investigate whether the use of an individualized analgesia strategy during surgery may help reduce the incidence of postoperative hypoxemia over standard clinical care. Although the study was not adequately powered to detect a significant difference, we found that 18% of patients in the ANI group had early postoperative hypoxemia as opposed to 26% of patients in the control group. Interestingly, the observed rate of postoperative hypoxemia in the control group was consistent with the rate (27%) among abdominal surgery patients in a previous study from our group.31 Consequently, for sample size estimate for a future outcome study, this pilot trial suggests that 1124 patients in total would be needed to have 90% power to detect a significant decrease in postoperative hypoxemia.

The study has several limitations. First, as with all previous studies evaluating the clinical effectiveness of nociception monitor-guided analgesia, this study was single blinded. However, although anesthesiologists had to be aware of group allocation during surgery, allocation was concealed from patients, study investigators, the data manager and the statistician. Second, we tried to ensure optimal conditions for ANI monitoring, especially excluding patients receiving β1-adrenergic antagonists.

However, we did not control for all factors influencing the autonomic nervous system.

In particular, for safety reasons, we did not restrict the use of atropine and vasopressors. Third, all patients were given volatile anesthetics for maintenance during surgery. Significant differences in the stress response during intravenous vs volatile anesthesia have been described.32 Whether ANI-guided analgesia reduces opioid consumption and further reduces postoperative opioid-related adverse events when total intravenous anesthesia is used needs to be demonstrated.

Conclusion

In this multicenter prospective randomized pilot study, we determined that the use of an individualized analgesia nociception index (ANI)-guided analgesia strategy did not reduce intraoperative opioid consumption among patients undergoing elective abdominal surgery. Moreover, only a relatively small proportion of patients spent 50%

or more of the time within the prespecified ANI target values. Finally, ANI-guided intraoperative analgesia had no clinically relevant effect on postoperative outcomes, except a modest positive effect on the incidence of postoperative respiratory depression.

Taken together, under the conditions of our study protocol, these findings provide adequate evidence to put into question the relevance of conducting of a larger multicenter RCT. -Induction of general anesthesia was performed with the use of propofol 1.5 to 2 mg/kg and cisatracurium 0.15mg/kg. Inhaled desflurane was used for maintenance of general anesthesia, to a target bispectral index between 40 and 60, in addition to intravenous infusion of sufentanil.
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-Core temperature maintained at 37°C with the use of forced-air warming blankets -Antiemetic prophylaxis as per the Apfel score 27 -Blood transfusion to maintain the hemoglobin level at greater than 8 g/dL -Tracheal extubation after surgery using predefined criteria : recovery of spontaneous ventilation with an expired tidal volume between 5 and 8 ml/kg, respiratory rate between 12 and 25 breaths/min, absence of residual neuromuscular blockade (assessed by a T4/T1 ratio ≥90%), peripheral oxygen saturation ≥95%, stable hemodynamics and a body temperature ≥36°C.
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  Pre-randomization data and baseline characteristics were: demographic data (age, height, weight, gender, body mass index), American Society of Anesthesiologists (ASA) physical status score, ARISCAT risk score,26 and relevant comorbidities (high blood pressure Y/N, chronic heart failure Y/N, coronary heart disease, renal dysfunction Y/N, diabetes mellitus Y/N, chronic obstructive pulmonary disease or oxygen therapy at home Y/N, asthma Y/N, active smoking Y/N, alcohol abuse Y/N, malnutrition Y/N) or other). Intraoperative data were: type of surgical procedure (laparoscopy Y/N, open laparotomy Y/N), type of surgery (hepatectomy Y/N, colectomy Y/N, pancreatectomy Y/N, gastrectomy Y/N, esophagectomy Y/N, other Y/N), duration of surgery, time of skin closure, surgical complications Y/N; anesthetic data (total doses of propofol, muscle relaxant and sufentanil), total duration of anesthesia; ventilation data (hour of tracheal intubation, ventilator settings for tidal volume, positive end-expiratory pressure, peak and plateau airway pressures, inspiratory fraction of oxygen, use of recruitment maneuver); baseline (and then at 10-min interval) values for bispectral index, baseline (and then at 1-min intervals during 5 minutes and then at 10-min intervals) values for instantaneous ANI values and the 4-min average ANI values; need for administration (Y/N) and dose of atropine and ephedrine. Postoperative data were: time of tracheal extubation, SpO2 (baseline, 30 min, H1, H2 and H3 after extubation), postoperative hypoxemia (SpO2 <94% on room air) (Y/N), VAS score for pain at rest and during mobilization (30 min, H1, H2 and H3 after extubation), time to Aldrete score >9, need for oxygen therapy (Y/N), total doses of intravenous acetaminophen, nefopam and morphine and total duration of PACU stay. Daily at postoperative day 1 and day 2 data were: VAS score for pain at rest and during mobilization, postoperative hypoxemia (SpO2 <94% on room air) (Y/N), need for oxygen therapy (Y/N).

Prespecified secondary outcomes were ( 1 )

 1 early postoperative hypoxemia (defined by a peripheral oxygen saturation [SpO2] less than 94% in ambient air27) 30 min, 1 hour, 2 hours and 3 hours (or at discharge from the PACU) after tracheal extubation ; (2) late postoperative hypoxemia (defined by SpO2 less than 94% in ambient air 24 hours and 48 hours after tracheal extubation); (3) the requirement for supplemental oxygen therapy to maintain SpO2 greater than or equal to 94% 30 minutes and 3 hours after tracheal extubation (or at PACU discharge); (4) time to tracheal extubation from the end of sufentanil administration; (5) the percentage of time spent within the therapeutic ANI target; (6) visual analog scale (VAS) pain scores recorded using a 100-mm scale at rest and during mobilization 30 minutes, 1 hour, 2 hours and 3 hours after tracheal extubation (or at PACU discharge), and 24 hours and 48 hours after surgery; (7) total opioid consumption during the PACU stay and 24 hours and 48 hours after surgery; (8) time to discharge from the PACU (defined by a modified Aldrete score >9) and (9) use and total intraoperative dose of atropine and ephedrine.

  trials that evaluated ANI monitoring to titrate analgesia in patients undergoing general anesthesia for surgery. In a single-blind study of 120 patients randomly assigned to receive ANI-guided morphine administration or routine clinical practice during elective laparoscopic cholecystectomy, Szental et al.[START_REF] Szental | Postoperative pain after laparoscopic cholecystectomy is not reduced by intraoperative analgesia guided by analgesia nociception index (ANI®) monitoring: a randomized clinical trial[END_REF] found no difference in intraoperative opioid consumption but a higher level of postoperative pain in patients receiving ANI monitoring. In a trial in which 50 patients undergoing lumbar discectomy or laminectomy were randomly assigned to receive ANI-guided fentanyl administration or standard clinical practice, the results also showed no difference in intraoperative opioid consumption, although lower postoperative pain scores were found with ANI monitoring, possibly resulting from more objective intraoperative opioid administration.20 This theory can explain the trend observed in our trial in the postoperative opioid consumption at H24 (81% in the control group versus 66% in the intervention one, difference -15% [95% CI, -31 to 0%], P = 0.06).

  modulation of analgesic doses scaled to ANI values. In a recent study of intraoperative ANI-guided analgesia using intravenous boluses of fentanyl, Upton et al. showed that patients spent in average only 20% of time with the 4-minute average ANI <50, as compared with 25% for patients allocated to the control group.30 Third, we based the lower ANI target threshold level (below which possible inadequate nociception-antinociception balance is expected) on the results of one previous study that suggested ANI > 50 to have a high negative predictive value for moderate-to-severe postoperative pain.21 A wider ANI level target (i.e., 50 to 70) was applied for a less rigid use of ANI and avoid undesirable over-administration of sufentanil, and to account for possible inter-individual variability in ANI values.15 This may, however, have contributed mitigate the effects between the two groups. Finally, given the pharmacokinetic profile of sufentanil, we used the 4-minute average ANI rather than the instantaneous ANI values to adjust opioid dosage during surgery. Whether this may have influenced the results deserve further investigation.

  Dans cette étude pilote, prospective, randomisée et multicentrique, une stratégie d'individualisation de l'analgésie guidée par l'Analgesia Nociception Index (ANI) n'a pas permis de réduire la consommation d'opioïdes peropératoire chez les patients subissant une chirurgie abdominale élective. De plus, seule une proportion relativement faible de patients a passé 50% ou plus du temps dans les valeurs cibles d'ANI prédéfinies. Enfin, l'administration d'opioïdes guidée par l'ANI n'a aucun effet cliniquement pertinent sur le devenir postopératoire des patients, à l'exception d'un modeste effet positif sur l'incidence de la dépression respiratoire post-opératoire. Au final, dans les conditions de notre protocole, ces résultats remettent en question la pertinence de la réalisation d'un essai clinique multicentrique à plus large échelle.
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Table I

 I 

		Control group	ANI group
		(N = 58)	(N = 62)
	Age (yr) (mean ± SD)	55 ± 16	57 ± 14
	Gender (female) No. (%)	32 (55%)	32 (52%)
	BMI (mean ± SD)	24 ± 4	25 ± 4
	ASA score 1 No. (%)	14 (24%)	10 (16%)
	ASA score 2 No. (%)	32 (55%)	45 (73%)
	ASA score 3 No. (%)	12 (21%)	7 (11%)
	ARISCAT score (mean ± SD)	29 ± 10	29 ± 10
	Total relevant comorbidities No. (%)	34 (59%)	46 (74%)
	HBP No. (%)	13 (22%)	14 (23%)
	Chronic heart failure No. (%)	0	0
	Coronary heart disease No. (%)	1 (2%)	1 (2%)
	Renal dysfunction No. (%)	1 (2%)	0
	Diabetes mellitus No. (%)	4 (7%)	6 (10%)
	COPD No. (%)	3 (5%)	2 (3%)
	O2 at home No. (%)	0	0
	Asthma No. (%)	3 (5%)	4 (6%)
	Smoking No. (%)	22 (38%)	15 (24%)
	Alcoholism No. (%)	6 (10%)	4 (6%)

Table III

 III 

	Opioid need at H3 No. (%)	38 (66%)	36 (58%)	0.40	-7% (-25 to 10%)
	Opioid consumption at H3	Control group 8 (5-10)	ANI group 7.5 (4.3-12)	P-value 0.89	Absolute Difference (95% IC) 0 (-2 to 2.5)
	(median, IQR) (mg)	(N = 62)	(N = 58)		
	Primary OUTCOME Opioid need at H24 No. (%)	47 (81%)	40 (66%)	0.06	-15% (-31 to 0%)
	Total dose of sufentanil Opioid consumption at H24	55 (38-69) 10 (5-20)	54 (40-73) 10.5 (6-37)	0.55 0.22	-0.4 (-6.5 to 5.7) 0.5 (-4.8 to 5.3)
	(median, IQR) (µg) (median, IQR) (mg)				
	Total dose of sufentanil Opioid need at H48 No. (%)	0.27 (0.18-0.41) 45 (79%)	0.28 (0.20-0.40) 41 (67%)	0.86 0.15	0.01 (-0.06 to 0.07) -12% (-28 to 4%)
	(median, IQR) (µg /kg/h) Opioid consumption at H48	10 (6-23.5)	11,3 (6.5-37.5)	0.33	1 (-4.3 to 6.3)
	Secondary OUTCOMES (median, IQR) (mg)				
	% of time in ANI target Ventilation duration	30 ± 16% 250 (195-348)	40 ± 14% 265 (190-385)	0.003 0.51	9.4% (4.0 to 14.6%) 10 (-16 to 36)
	(mean ± SD) (median, IQR) (min)				
	% of time with ANI > 70 Time to PACU discharge	42 ± 23 150 (120-205)	38 ± 17 168 (125-222)	0.43 0.81	-4 (-11.5 to 3.5) 10 (-8 to 28)
	(median, IQR) (min)				
	% of time with ANI < 50	27 ± 19	25 ± 15	0.62	-2.8 (-8.9 to 3.3)
	Time to extubation from the end	58 (39-80)	55 (35-80)	0.52	-4 (-14 to 8)
	> 50% of time in ANI target of sufentanil administration	6 (10%)	16 (26%)	0.029	15% (2 to 29%)
	No. (%) (median, IQR) (min)				
	Total dose of sufentanil if > 50% Use of atropine No. (%)	49 (25-80) 11 (19%)	55 (48-77) 9 (15%)	0.44 0,51	15 (-24 to 42) -4% (-18 to 9%)
	of time in ANI target				
	(median, IQR) (µg) Total dose of atropine	1 (0.5-1.5)	0.7 (0.5-1)	0.16	-0.3 (-0.8 to 0.2)
	(median, IQR) (mg)				
	Total dose of sufentanil if > 50%	0.23 (0.16-0.27)	0.29 (0.23-0.43)	0.14	0.09 (-0.04 to 0.21)
	of time in ANI target Use of ephedrine No. (%)	38 (66%)	36 (58%)	0.40	-7% (-25 to 10%)
	(median, IQR) (µg/kg/h) Total dose of ephedrine	15 (9-21)	14 (9-20)	0.69	-0.9 (-4.8 to 3.1)
	Total dose of sufentanil if < 50% (median, IQR) (mg)	0.29 (0.19-0,41)	0.27 (0.17-0.38)	0.78	-0.01 (-0.08 to 0.05)
	of time in ANI target				
	(median, IQR) (µg/kg/h)				
	VAS at H3 or at PACU discharge	2.4 ± 2	2.3 ± 2	0.52	-0.2 (-1 to 0.5)
	(mean ± SD)				
	VAS at H24 (mean ± SD)	2.8 ± 2	2 ± 2	0.13	-0.7 (-0.7 to 0.2)
	VAS at H48 (mean ± SD)	1.8 ± 0.3	1.8 ± 0,3	0.98	0 (-0.8 to 0.8)

Table IV

 IV 

		Control group	ANI group	P-value	Absolute Difference (95% IC)
		(N = 62)	(N = 58)		
	SpO2 < 94% H0 to H3 No. (%)	15 (25.9%)	11 (17.7%)	0.28	-8.1% (-22.9 to 6.6)
	SpO2 < 94% H0 to H3 if time <	14 (26.9%)	8 (17.4%)	0.26	-9.5% (-25.8 to 6.8)
	50% in ANI target No. (%)				
	SpO2 < 94% H0 to H3 if time >	1 (16.7%)	3 (18.8%)	1	2.1% (-33.3 to 37.5)
	50% in ANI target No. (%)				
	SpO2 < 94% H24 to H48 No. (%)	7 (12.1%)	7 (11.3%)	0.89	-0.8% (-12.3 to 10.7)
	SpO2 < 94% H0 No. (%)	12 (22.6%)	9 (16.1%)	0.39	-6.6 (-21.4 to 8.2)
	SpO2 < 94% H3 or at PACU	3 (6%)	2 (3.6%)	0.67	-2.4 (-10.6 to 5.9)
	discharge No. (%)				
	SpO2 < 94% H24 No. (%)	6 (11.8%)	4 (7.3%)	0.52	-4.5 (-15.7 to 6.7)
	SpO2 < 94% H48 No. (%)	2 (4.4%)	3 (6.3%)	1	1.8 (-7.3 to 10.9)
	SpO2 at H3 or at PACU	96 ± 4%	96 ± 3%	0.89	0.1% (-1.4 to 1.6%)
	discharge (mean ± SD)				
	SpO2 at H24 (mean ± SD)	96 ± 2%	97 ± 2%	0.15	0.6% (-0.3 to 1.5%)
	SpO2 at H48 (mean ± SD)	97 ± 2%	97 ± 2%	0.63	0.2% (-0.6 to 1.0%)
	O2 need between H0 and H3 or	49 (84.5%)	43 (69.4%)	0.05	-15.1% (-29.9 to 0)
	at PACU discharge No. (%)				
	O2 need between H24 and H48	15 (25.9%)	14 (22.6%)	0.68	-3.3 (-18.6 to 12.1)
	No. (%)				
	O2 need at H3 or at PACU	41 (71%)	32 (52%)	0.03	-19% (-36 to -2%)
	discharge No. (%)				
	O2 need at H24 No. (%)	15 (28%)	11 (18%)	0.23	-9% (-25 to 6%)
	O2 need at H48 No. (%)	7 (14%)	10 (18%)	0.59	4% (-10 to 17%)
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PHOENIX Study Administration d'opioïdes personnalisée et guidée par l'ANI en chirurgie digestive

Résumé : 
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