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Supplemental Text S2. Credibility assessment of network meta-regression and subgroup analyses using the Instrument for assessing the Credibility of Effect Modification Analyses (ICEMAN) tool. 
(1) Network meta-regression 
1: Is the analysis of effect modification based on comparison within rather than between trials?
[ ] Completely between [0] Mostly between or unclear [ ] Mostly within [ ] Completely within
2: For within-trial comparisons, is the effect modification similar from trial to trial? 
[ ] Not applicable: no or one within-RCT comparison [ ] Definitely not similar [0] Probably not similar or unclear [ ] Mostly similar [ ] Definitely similar
3. For between-trial comparisons, is the number of trials large? 
[ ] Not applicable: no between RCT comparison [ ] Very small [0] Rather small or unclear [ ] Rather large [ ] Large
4. Was the direction of effect modification correctly hypothesized a priori? 
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes
5. Does a test for interaction suggest that chance is an unlikely explanation of the apparent effect modification? (consider irrespective of number of effect modifiers)
[ ] Chance a very likely explanation [ ] Chance a likely explanation or unclear [ ] Chance may not explain [0] Chance an unlikely explanation 
6: Did the authors test only a small number of effect modifiers or consider the number in their statistical analysis? 
[ ] Definitely no [ ] Probably no or unclear [0] Probably yes [ ] Definitely yes
7. Did the authors use a random effects model?
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes
8. If the effect modifier is a continuous variable, were arbitrary cut points avoided? 
[ ] not applicable: not continuous [ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes
9. Optional: Are there any additional considerations that may increase or decrease credibility? (manual section 3.9) [0] not applicable [ ] Yes, probably decrease [ ] Yes, probably increase

(2) Subgroup analysis – Cardiac vs. Non-cardiac surgeries 
1: Is the analysis of effect modification based on comparison within rather than between trials?
[ ] Completely between [0] Mostly between or unclear [ ] Mostly within [ ] Completely within
2: For within-trial comparisons, is the effect modification similar from trial to trial? 
[ ] Not applicable: no or one within-RCT comparison [0] Definitely not similar [ ] Probably not similar or unclear [ ] Mostly similar [ ] Definitely similar
3. For between-trial comparisons, is the number of trials large? 
[ ] Not applicable: no between RCT comparison [ ] Very small [0] Rather small or unclear [ ] Rather large [ ] Large
4. Was the direction of effect modification correctly hypothesized a priori? 
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes 
5. Does a test for interaction suggest that chance is an unlikely explanation of the apparent effect modification? (consider irrespective of number of effect modifiers)
[ ] Chance a very likely explanation [ ] Chance a likely explanation or unclear [ ] Chance may not explain [0] Chance an unlikely explanation 
6: Did the authors test only a small number of effect modifiers or consider the number in their statistical analysis? 
[ ] Definitely no [ ] Probably no or unclear [0] Probably yes [ ] Definitely yes
7. Did the authors use a random effects model?
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes
8. If the effect modifier is a continuous variable, were arbitrary cut points avoided? 
[ ] not applicable: not continuous [ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes
9. Optional: Are there any additional considerations that may increase or decrease credibility? (manual section 3.9) [0] not applicable [ ] Yes, probably decrease [ ] Yes, probably increase

(3) Subgroup analysis – trials using CAM or CAM-ICU criteria
1: Is the analysis of effect modification based on comparison within rather than between trials?
[ ] Completely between [0] Mostly between or unclear [ ] Mostly within [ ] Completely within
2: For within-trial comparisons, is the effect modification similar from trial to trial? 
[ ] Not applicable: no or one within-RCT comparison [ ] Definitely not similar [ ] Probably not similar or unclear [0] Mostly similar [ ] Definitely similar 
3. For between-trial comparisons, is the number of trials large?  
[ ] Not applicable: no between RCT comparison [ ] Very small [0] Rather small or unclear [ ] Rather large [ ] Large
4. Was the direction of effect modification correctly hypothesized a priori? 
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes 
5. Does a test for interaction suggest that chance is an unlikely explanation of the apparent effect modification? (consider irrespective of number of effect modifiers)
[ ] Chance a very likely explanation [ ] Chance a likely explanation or unclear [ ] Chance may not explain [0] Chance an unlikely explanation 
6: Did the authors test only a small number of effect modifiers or consider the number in their statistical analysis? 
[ ] Definitely no [ ] Probably no or unclear [0] Probably yes [ ] Definitely yes
7. Did the authors use a random effects model?
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes
8. If the effect modifier is a continuous variable, were arbitrary cut points avoided? 
[ ] not applicable: not continuous [0] Definitely no [ ] Probably no or unclear [ ] Probably yes [ ] Definitely yes
9. Optional: Are there any additional considerations that may increase or decrease credibility? (manual section 3.9) [0] not applicable [ ] Yes, probably decrease [ ] Yes, probably increase

(4) Subgroup analysis – Old age group
1: Is the analysis of effect modification based on comparison within rather than between trials?
[ ] Completely between [0] Mostly between or unclear [ ] Mostly within [ ] Completely within
2: For within-trial comparisons, is the effect modification similar from trial to trial? 
[ ] Not applicable: no or one within-RCT comparison [0] Definitely not similar [ ] Probably not similar or unclear [ ] Mostly similar [ ] Definitely similar 
3. For between-trial comparisons, is the number of trials large?  
[ ] Not applicable: no between RCT comparison [ ] Very small [0] Rather small or unclear [ ] Rather large [ ] Large
4. Was the direction of effect modification correctly hypothesized a priori? 
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes 
5. Does a test for interaction suggest that chance is an unlikely explanation of the apparent effect modification? (consider irrespective of number of effect modifiers)
[ ] Chance a very likely explanation [ ] Chance a likely explanation or unclear [ ] Chance may not explain [0] Chance an unlikely explanation 
6: Did the authors test only a small number of effect modifiers or consider the number in their statistical analysis? 
[ ] Definitely no [ ] Probably no or unclear [0] Probably yes [ ] Definitely yes
7. Did the authors use a random effects model?
[ ] Definitely no [ ] Probably no or unclear [ ] Probably yes [0] Definitely yes
8. If the effect modifier is a continuous variable, were arbitrary cut points avoided? 
[ ] not applicable: not continuous [ ] Definitely no [0] Probably no or unclear [ ] Probably yes [ ] Definitely yes
9. Optional: Are there any additional considerations that may increase or decrease credibility? (manual section 3.9) [0] not applicable [ ] Yes, probably decrease [ ] Yes, probably increase


Supplemental Text S3. Search strategies (updated on 20/January/2021).

Pubmed 

Option: all fields 
1. (Delirium) OR (Confusion) OR (Disorientation) OR (Bewilderment) 
2. (Postoperative) OR (Surgery) OR (Surgical) OR (Perioperative) OR (Operation) OR (Postsurgical) OR (Post Surgical) OR (Anesthesia recovery period) OR (Anaesthesia recovery period) OR (Postanesthesia) OR (Postanaesthesia)
3. (Morphine) OR (Pethidine) OR (Dexamethasone) OR (Clonidine) OR (Dexmedetomidine) OR (Morphine) OR (Ketamine) OR (Propofol) OR (Midazolam) OR (Diazepam) OR (Risperidone) OR (Olanzapine) OR (Quetiapine) OR (Ziprasidone) OR (Rivastigmine) OR (Melatonin) OR (Haloperidol) OR (Benzodiazepine) OR (Antipsychotics) OR (Gabapentin) OR (Pregabalin) OR (Cimetidine) OR (Ranitidine) OR (Donepezil) OR (Rivastigmine) OR (Cholinesterase inhibitor) 
4. (Randomized controlled trial) OR (controlled clinical trial) OR (Randomized) OR (Randomised) OR (Placebo) OR (Controlled) OR (Random*) OR (Trial) OR (Blind* OR Mask*)
5. 1 AND 2 AND 3 AND 4                                             (592)



Embase 

Option: all fields 
1. (Delirium) OR (Confusion) OR (Disorientation) OR (Bewilderment) 
2. (Postoperative) OR (Surgery) OR (Surgical) OR (Perioperative) OR (Operation) OR (Postsurgical) OR (Post Surgical) OR (Anesthesia recovery period) OR (Anaesthesia recovery period) OR (Postanesthesia) OR (Postanaesthesia)
3. (Morphine) OR (Pethidine) OR (Dexamethasone) OR (Clonidine) OR (Dexmedetomidine) OR (Morphine) OR (Ketamine) OR (Propofol) OR (Midazolam) OR (Diazepam) OR (Risperidone) OR (Olanzapine) OR (Quetiapine) OR (Ziprasidone) OR (Rivastigmine) OR (Melatonin) OR (Haloperidol) OR (Benzodiazepine) OR (Antipsychotics) OR (Gabapentin) OR (Pregabalin) OR (Cimetidine) OR (Ranitidine) OR (Donepezil) OR (Rivastigmine) OR (Cholinesterase inhibitor) 
4. (Randomized controlled trial) OR (controlled clinical trial) OR (Randomized) OR (Randomised) OR (Placebo) OR (Controlled) OR (Random*) OR (Trial) OR (Blind* OR Mask*)
5. 1 AND 2 AND 3 AND 4                                           (2448)                                     

Filter: 
Age: young adult, adult, middle aged, aged, very elderly
Study types: human, controlled study, randomized controlled trial, major clinical study, clinical trial, double blind procedure, controlled clinical trial, prospective study, clinical article, comparative study, randomized controlled trial topic, comparative effectiveness, single blind procedure, drug dose comparison, intermethod comparison, clinical study, multicenter study                                                  (2305)
Publication types: article, article in press                                (795)              


Cochrane central register of Controlled Trials [Central, Issue 1 of 2020]

Option: title, abstract, keywords
1. (Delirium) OR (Confusion) OR (Disorientation) OR (Bewilderment) 
2. (Postoperative) OR (Surgery) OR (Surgical) OR (Perioperative) OR (Operation) OR (Postsurgical) OR (Post Surgical) OR (Anesthesia recovery period) OR (Anaesthesia recovery period) OR (Postanesthesia) OR (Postanaesthesia)
3. (Morphine) OR (Pethidine) OR (Dexamethasone) OR (Clonidine) OR (Dexmedetomidine) OR (Morphine) OR (Ketamine) OR (Propofol) OR (Midazolam) OR (Diazepam) OR (Risperidone) OR (Olanzapine) OR (Quetiapine) OR (Ziprasidone) OR (Rivastigmine) OR (Melatonin) OR (Haloperidol) OR (Benzodiazepine) OR (Antipsychotics) OR (Gabapentin) OR (Pregabalin) OR (Cimetidine) OR (Ranitidine) OR (Donepezil) OR (Rivastigmine) OR (Cholinesterase inhibitor) 
4. (Randomized controlled trial) OR (controlled clinical trial) OR (Randomized) OR (Randomised) OR (Placebo) OR (Controlled) OR (Random*) OR (Trial) OR (Blind* OR Mask*)
5. 1 AND 2 AND 3 AND 4                                      (845)                                 
6. Option: Trials                                               (581)


Supplemental Figure S1. Loop-specific inconsistency plot.


Supplemental Figure S2. Exploratory meta-regression plot regarding patient age, the proportion of male gender. The results showed that none of the regression coefficients of the meta-regression turned out to be statistically insignificant regarding the incidence of delirium (proportion of male: r= -0.003, 95% CI -0.02 to 0.01, P= 0.628; Age: r= -0.007, 95% CI -0.03 to 0.02, P= 556).



Supplemental Figure S3. Cumulative ranking plots of the pharmacologic agents to prevent delirium.




Supplemental Figure S4. Rankogram of the pharmacologic agents to prevent delirium.

















Supplemental Figure S5. Comparison-adjusted funnel plots for assessing small-study effects.



Supplemental Figure S6. Assessment of risk of bias in all included individual studies and their summary.

(part 2)     (part 1) 





Supplemental Figure S7. Network plot of our network of postoperative delirium in the subgroup of patients receiving cardiac surgery.
[image: ]


Supplemental Figure S8. Cumulative ranking plots of the pharmacologic agents in the subgroup of patients receiving cardiac surgery.[image: ]


Supplemental Figure S9. Relative ranking plot of the incidence of postoperative delirium in the subgroup of patients receiving cardiac surgery.
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Supplemental Figure S10. Network plot of our network of postoperative delirium in the subgroup of patients receiving non-cardiac surgery.
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Supplemental Figure S11. Cumulative ranking plots of the pharmacologic agents in the subgroup of patients receiving non-cardiac surgery.
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Supplemental Figure S12. Relative ranking plot of the incidence of postoperative delirium in the subgroup of patients receiving non-cardiac surgery.
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Supplemental Figure S13. Network plot of our network of postoperative delirium in the subgroup analysis for studies used CAM or CAM-ICU criteria.[image: ]


Supplemental Figure S14. Cumulative ranking plots of the pharmacologic agents in the subgroup analysis for studies used CAM or CAM-ICU criteria.
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Supplemental Figure S15. Relative ranking plot of the incidence of postoperative delirium in the subgroup analysis for studies used CAM or CAM-ICU criteria.
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Supplemental Figure S16. Network plot of our network of postoperative delirium in the subgroup of patients aged ≥70 years.
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Supplemental Figure S17. Cumulative ranking plots of the pharmacologic agents in the subgroup of patients aged ≥70 years.
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Supplemental Figure S18. Relative ranking plot of the incidence of postoperative delirium in the subgroup of patients aged ≥70 years.
[image: ]

Supplemental Table S1. Characteristics of included studies. 
	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	1
	Greenberg 2018
	GA
	Craniotomy
	CAM-ICU
	24h
	Acetaminophen 1g IV upon surgical closure, and q6h for 18h postoperatively
	66
	26/40
	59 (13)
	1 (1.5%)

	
	
	
	
	
	
	placebo
	65
	29/36
	56 (15)
	0 (0%)

	2
	Liptzin 2005
	NA
	Total knee or hip arthroplasty
	DSM-IV
	14d
	Donepezil 5mg/d PO, for preoperative 14d and postoperative 14d
	39
	14/26
	66.8 (8.9)
	8 (20.5%)

	
	
	
	
	
	
	placebo
	41
	20/21
	67.6 (8.6)
	7 (17.1%)

	3
	Marcantonio 2011
	NA
	Surgical repair of hip fracture
	CAM
	6 weeks
	Donepezil 5mg/d PO for 30d                                                                 
	7
	2/5
	88 (5.2)
	3 (42.9%)

	
	
	
	
	
	
	placebo
	9
	5/4
	87 (3.7)
	4 (44.4%)

	4
	Sampson 2007
	NA
	Total hip replacement
	DSI
	4d
	Donepezil 5mg/d PO preop and postop 3d
	19
	11/8
	69.7 (8.4)    
	2 (9.5%)

	
	
	
	
	
	
	placebo
	14
	6/8
	65.1 (11.1)
	5 (35.7%)

	5
	Gamberini 2009
	GA
	Cardiac surgery with CPB
	CAM
	6d
	Rivastigmine 1.5mg tid PO
	56
	37/19
	74.1 (5.2)
	18(32%)

	
	
	
	
	
	
	placebo
	57
	40/17
	74.4 (5.9)
	17(30%)

	6
	Youn 2016
	GA
	Femoral neck/intertrochanter fracture surgery
	CAM
	7d
	Rivastigmine 4.6 mg patch preop 3d and postop 7d
	31
	12/19
	79.4 (6.3)
	5(16%)

	
	
	
	
	
	
	No treatment
	31
	14/17
	79.2 (5.8)
	14(45%)

	7
	Aizawa 2002
	GA
	Resection of gastric or colorectal cancer
	DSM-IV
	7d
	Diazepam 0.1 mg/kg IM, flunitrazepam0.04 mg/kg IV, pethidine 1 mg/kg IV (POD 1-3)
	20
	15/5
	75.9 (4.5)
	1(5%)

	
	
	
	
	
	
	No treatment
	20
	11/9
	76.2 (4.1)
	7(35%)

	8
	Rubino 2010
	GA
	Aortic dissection surgery
	DSM-IV
	Postoperative period
	clonidine 0.5 mg/kg IV, then 1–2 mg/kg/h during weaning phase
	15
	10/5
	63.9(8.9)
	6(40%)

	
	
	
	
	
	
	placebo
	15
	8/7
	61.3(6.3)
	5(33%)

	9
	Andjelkovic 2019
	GA
	Laparoscopic intestine resection
	DOS
	2d
	dexmedetomidine 0.5 mcg/kg/h IV intraop
	19
	9/10
	68 (range 42-83)
	0(0%)

	
	
	
	
	
	
	lidocaine 1.5 mg/kg/h IV intraop
	20
	12/8
	63.5 (36-79)
	1(5%)

	
	
	
	
	
	
	placebo
	20
	10/10
	58 (36-85)
	1(5%)

	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	10
	Azeem 2018
	GA
	Cardiac surgery
	CAM-ICU
	7d
	Dexmedetomidine 1 μg/kg IV, then 0.2–0.7 μg/kg/h IV
	30
	13/17
	65.3(4.8)
	1(3%)

	
	
	
	
	
	
	Morphine 10–50 μg/kg/h IV, midazolam 0.05–0.2 mg/kg IV
	30
	15/15
	66.7(5.6)
	2(7%)

	11
	Balkanay 2015
	GA
	CABG with CPB
	NA
	NA
	Dexmedetomidine 0.04-0.50 μg/kg/h IV
	60
	65/23
	60.5(8.6)
	0(0%)

	
	
	
	
	
	
	Placebo
	28
	
	
	1(4%)

	12
	Chang 2017
	GA
	Modified radical mastectomy
	NA
	24h
	Dexmedetomidine 0.5 μg/kg IV after induction, 6 μg/h after surgery
	29
	0/29
	48(10.8)
	0(0%)

	
	
	
	
	
	
	Placebo
	28
	0/28
	47(11.5)
	0(0%)

	13
	Chang YF 2018
	GA
	Major abdominal surgery
	CAM-ICU
	24h
	Dexmedetomidine 0.1–0.7 μg/kg/h IV
	31
	19/12
	71(12)
	0(0%)

	
	
	
	
	
	
	Propofol 0.3–1.6 mg/kg/h IV
	29
	16/13
	70(10)
	0(0%)

	14
	Cheng XQ 2019
	GA
	Gastro-intestinal laparotomy
	NA
	During PACU stay
	Dexmedetomidine 0.5μg/kg, then 0.4μg/kg/h IV
	269
	194/75
	71(65-89)
	14(5%)

	
	
	
	
	
	
	Placebo
	266
	198/68
	70(65-85)
	27(10%)

	15
	Corbett 2005
	GA
	CABG
	NA
	NA
	Dexmedetomidine 1μg/kg, then 0.4μg/kg/h IV
	43
	35/8
	63.6(10.1)
	1(2%)

	
	
	
	
	
	
	Propofol 5–75
 μg/kg/min IV
	46
	38/8
	32.4(10.7)
	1(2%)

	16
	Deiner 2017
	GA
	Major noncardiac surgery
	CAM-ICU
	5d
	Dexmedetomidine 0.5 μg/kg/h IV
	189
	92/97
	74(71-78)
	34(18%)

	
	
	
	
	
	
	Placebo
	201
	98/103
	74(71-78)
	35(17%)

	17
	Djaiani 2016
	GA
	Cardiac surgery with CPB
	CAM, CAM-ICU
	5d
	Dexmedetomidine 0.4μg/kg, then 0.2–0.7μg/kg/h IV
	91
	68/23
	72.7(6.4)
	16(18%)

	
	
	
	
	
	
	Propofol 25–50μg/kg/min IV
	92
	70/22
	72.4(6.2)
	29(32%)

	18
	Guo 2015
	GA
	Oral cancer radical surgery
	CAM-ICU
	3d
	Dexmedetomidine 0.2μg/kg/h IV
	78
	41/37
	71.9(5.1)
	6(8%)

	
	
	
	
	
	
	Placebo
	78
	39/39
	70.7(4.6)
	21(27%)

	19
	Gupta 2011
	ketamine anesthesia
	Elective surgery
	NA
	1d (during PACU stay)
	dexmedetomidine 1 μg/kg IV
	40
	15/25
	32.8(8.5)
	0(0%)

	
	
	
	
	
	
	Midazolam 0.02 mg/kg IV
	40
	11/29
	30.8(9.2)
	0(0%)



	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	20
	He 2018
	GA
	Surgery of vertebral fracture
	CAM
	1d
	Dexmedetomidine 0.5 μg/kg IV, then 0.4 μg/kg/h IV
	30
	16/14
	82.5 (5.4)
	2 (7%)

	
	
	
	
	
	
	Midazolam 0.03 mg/kg IV
	30
	19/11
	81.9 (6.2)
	14 (47%)

	
	
	
	
	
	
	Placebo
	30
	17/13
	83.2 (5.1)
	6 (20%)

	21
	Huang 2014
	GA
	Elective major surgery
	CAM-ICU
	NA
	Dexmedetomidine 0.2-0.7 μg/kg/h
	54
	32/22
	73.7 (3.1)
	2 (4%)

	
	
	
	
	
	
	Propofol 0.3-0.4 mg/kg/h
	54
	30/24
	74.2 (4.2)
	5 (9%)

	22
	Huyan 2019
	GA
	Radical pulmonary resection
	ICDSC
	1d
	Dexmedetomidine 0.5 μg/kg IV, then 0.1 μg/kg/h IV
	173
	89/84
	70 (5)
	27 (16%)

	
	
	
	
	
	
	Placebo
	173
	94/79
	71 (6)
	46 (27%)

	23
	Kang 2018
	GA
	Valve replacement surgery
	Neurology physician’s diagnosis
	3d
	Dexmedetomidine 0.6 μg/kg, then 0.2 μg/kg/h IV
	50
	16/34
	54.9 (8.6)
	0 (0%)

	
	
	
	
	
	
	Control (no treatment)
	47
	18/29
	56.5 (6.9)
	1 (2%)

	24
	Kim 2019
	GA
	VATS lobectomy/segmentectomy
	CAM, CAM-ICU
	3d
	Dexmedetomidine 0.5 μg/kg/h IV
	60
	28/32
	63 (58-68)
	15 (25%)

	
	
	
	
	
	
	Placebo
	60
	30/30
	59 (56-65)
	15 (25%)

	25
	Lee 2018
	GA
	laparoscopic major non-cardiac surgery
	CAM
	5d
	Dexmedetomidine 1 μg/kg IV and/or 0.2–0.7 μg/kg/h IV
	209
	94/115
	72.7 (6.0)
	30 (14%)

	
	
	
	
	
	
	Placebo
	109
	47/62
	73.8 (6.1)
	27 (25%)

	26
	Li 2017
	GA
	Cardiac surgery
	CAM, CAM-ICU
	5d
	Dexmedetomidine 0.6 μg/kg, then 0.4 μg/kg/h (intraop),  0.1 μg/kg/h IV (postop)
	142
	95/47
	66.4 (5.4)
	7 (5%)

	
	
	
	
	
	
	Placebo
	143
	102/41
	67.5 (5.3)
	11 (8%)

	27
	Liu X 2016
	GA
	Cardiac valve 
surgery with CPB
	CAM-ICU
	During ICU stay
	Dexmedetomidine 0.2-1.5 μg/kg/h IV
	29
	10/19
	53 (48-63)
	0 (0%)

	
	
	
	
	
	
	Propofol 5-50 μg/kg/min IV
	32
	15/17
	55 (48-62)
	2 (6%)

	28
	Liu Y 2016
	GA
	Total hip joint/knee joint/shoulder joint replacement
surgery
	CAM
	7d
	Dexmedetomidine 0.2-0.4µg/kg/h IV
	99
	44/55
	71.9 (8.1)
	15 (15%)

	
	
	
	
	
	
	Placebo
	98
	52/46
	73.8 (8.7)
	43 (44%)

	29
	Ma 2013
	GA
	Orthopedic surgery
	CAM
	3d
	Dexmedetomidine 1 μg/kg, 0.5 μg/kg/h IV
	30
	10/20
	69.1 (7.0)
	2 (7%)

	
	
	
	
	
	
	Ketamine 0.5 mg/kg IV
	30
	16/14
	66.2 (8.1)
	8 (27%)

	
	
	
	
	
	
	Placebo
	30
	18/12
	67.6 (7.5)
	3 (10%)

	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	30
	Maldonado 2009
	GA
	Cardiac valve operation
	DSM-IV-TR
	3d
	Dexmedetomidine 0.4 μg/kg, then 0.2-0.7 μg/kg/h IV
	40
	26/14
	55 (16)
	4 (10%)

	
	
	
	
	
	
	Midazolam 0.5-2 mg/h IV
	40
	27/13
	60 (16)
	17 (43%)

	
	
	
	
	
	
	Propofol 25-50 μg/kg/min IV
	36
	22/16
	58 (18)
	16 (44%)

	31
	Massoumi 2019
	GA
	CABG
	CAM-ICU
	3d
	Dexmedetomidine 1 μg/kg, 0.2-0.7 μg/kg/h IV
	44
	72/16
	61.8 (7.9)
	4 (9%)

	
	
	
	
	
	
	Placebo
	44
	
	61.3 (8.9)
	9 (20%)

	32
	Mei 2018
	Nerve block
	Total hip arthroplasty
	CAM
	3d
	Dexmedetomidine 0.8-1.0 μg/kg, then 0.1-0.5 μg/kg/h IV
	148
	64/84
	76 (7)
	11 (7%)

	
	
	
	
	
	
	Propofol target-controlled infusion with effect site concentration 0.8-1.0 μg/mL
	148
	71/77
	74 (6)
	24 (16%)

	33
	Mishina 2018
	LA
	Hernia surgery
	NA
	1d 
	Dexmedetomidine 3 μg/kg/h for 10 min, then 0.4 μg/kg/h IV
	99
	98/1
	66.5 (11.7)
	1 (1%)

	
	
	
	
	
	
	Midazolam 2 mg IV
	97
	91/6
	65.2 (11.6)
	2 (2%)

	34
	Naik 2016
	GA
	Thoracic, lumbar spine surgery
	CAM-ICU
	1d
	Dexmedetomidine 1 μg/kg, then 0.5 μg/kg/h IV
	63
	NA
	64 (57-69.5)
	1 (2%)

	
	
	
	
	
	
	Placebo
	68
	NA
	65 (56-70)
	3 (4%)

	35
	Susheela 2017
	GA
	Cardiac surgery
	CAM
	NA
	Dexmedetomidine 0.1–1.0 μg/kg/hr IV
	3
	NA
	NA
	2 (67%)

	
	
	
	
	
	
	Propofol 25–100 μg/kg/min IV infusion
	3
	NA
	NA
	2 (67%)

	36
	Park 2014
	GA
	Cardiac surgery
	CAM-ICU
	3d
	Dexmedetomidine 0.5 μg/kg loading; then 0.2-0.8 μg/kg/hr IV
	67
	39/28
	51.1 (16.1)
	6 (9%)

	
	
	
	
	
	
	Remifentanil 1000-2500 μg/hr IV
	75
	40/35
	54.4 (14.0)
	17 (23%)

	37
	Priye 2015
	GA
	Cardiac surgery
	RASS
	Postoperative period
	Dexmedetomidine 0.4 μg/kg/h IV for 12 h
	32
	17/15
	45.1 (14.7)
	1 (3%)

	
	
	
	
	
	
	Placebo
	32
	16/16
	41.4 (11.9)
	5 (16%)





	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	38
	Shehabi 2009
	GA
	Cardiac surgery
	CAM-ICU
	5d
	Dexmedetomidine 0.1-0.7 μg/kg/h IV
	152
	114/38
	71.5 (66-76)
	13 (9%)

	
	
	
	
	
	
	Morphine 10-70 μg/kg/h IV
	147
	111/36
	71.0 (65-75)
	22 (15%)

	39
	Sheikh 2018
	GA
	Cardiac surgery
	Clinical features
	Postoperative period
	Dexmedetomidine 1 μg/kg IV loading; then 0.2–0.6 μg/kg/h IV infusion
	30
	NA
	33.6 (11.8)
	1 (3%)

	
	
	
	
	
	
	Propofol 0.25–1 mg/kg/h IV infusion
	30
	NA
	33.6 (9.5)
	7 (23%)

	40
	Shi 2019
	GA
	Cardiac surgery
	CAM
	5d
	Dexmedetomidine 0.4–0.6 mg/kg/h IV
	84
	63/21
	74.7 (7.2)
	33 (39%)

	
	
	
	
	
	
	Without dexmedetomidine
	80
	56/24
	74.2 (7.7)
	21 (26%)

	41
	Shu 2017
	GA
	Cardiac valve replacement surgery
	DRS
	7d
	Dexmedetomidine 1.0 μg/kg, then 0.5 μg/kg/h IV
	30
	18/12
	47.7 (8.7)
	4 (13%)

	
	
	
	
	
	
	Placebo
	30
	16/14
	46.8 (7.4)
	7 (23%)

	42
	Su 2016
	GA or Epidural+GA
	Noncardiac surgery
	CAM-ICU
	7d
	Dexmedetomidine 0.1 μg/kg/h IV
	350
	NA
	NA
	32 (9%)

	
	
	
	
	
	
	Placebo
	350
	NA
	NA
	79 (23%)

	43
	Sun 2019
	GA
	Major elective noncardiac surgery
	CAM, CAM-ICU
	5d
	Dexmedetomidine 0.1 μg/kg/h IV
	281
	161/120
	68 (66-73)
	33 (12%)

	
	
	
	
	
	
	Placebo
	276
	154/122
	69 (65-74)
	38 (14%)

	44
	Tang 2018
	GA
	Embolization of intracranial
aneurysms
	Modified CAM-S
	24h
	Dexmedetomidine 1.0 μg/kg, then 0.3 μg/kg/h IV
	54
	30/24
	62 (7.3)
	8 (15%)

	
	
	
	
	
	
	Placebo
	52
	26/26
	61.1 (8.5)
	12 (23%)

	45
	Wan 2011
	GA
	Abdominal, thoracic, spine, lower limb surgery
	NA
	NA
	Dexmedetomidine 3.06 μg/kg IV for 10 hr
	102
	NA
	NA
	4 (4%)

	
	
	
	
	
	
	Midazolam 0.34 mg/kg IV for 11 hr
	98
	NA
	NA
	31 (32%)

	46
	Wang 2015
	GA
	Spine surgery
	CAM
	3d
	Dexmedetomidine 3 μg/kg and sufentanil 2 μg/kg via IV PCA
	75
	39/36
	67.2 (5.6)
	3 (4%)

	
	
	
	
	
	
	Sufentanil 2 μg/kg via IV PCA
	77
	38/39
	68.3 (5.2)
	8 (10%)







	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	47
	Wu 2016
	GA or GA+Regional
	Noncardiac surgery
	CAM
	7d
	Dexmedetomidine 0.1 μg/kg/h IV for 15h
	38
	24/14
	76 (6)
	2 (5%)

	
	
	
	
	
	
	Placebo
	38
	20/18
	74 (5)
	3 (8%)

	48
	Xie 2018
	GA
	Hip surgery
	CAM
	4d
	Dexmedetomidine 0.5 μg/kg, then 0.4 μg/kg/h IV
	70
	38/32
	68.2 (5.6)
	3 (4%)

	
	
	
	
	
	
	Placebo
	70
	36/34
	69.7 (5.3)
	12 (17%)

	49
	Xuan 2018
	GA
	Joint replacement surgery
	CAM, CAM-ICU
	7d
	Dexmedetomidine 0.1 μg/kg/h
	227
	96/131
	66.6 (7.5)
	30 (13%)

	
	
	
	
	
	
	Placebo
	226
	101/125
	66.9 (5.1)
	64 (28%)

	50
	Yang 2015
	GA
	Maxillofacial surgery with microvascular free flap reconstruction
	CAM-ICU
	5d
	Dexmedetomidine 0.5 μg/kg/h for 1 h, then 0.2-0.7 μg/kg/h IV
	39
	21/18
	50.3 (15)
	2 (5%)

	
	
	
	
	
	
	Placebo
	40
	21/19
	50.6 (12.3)
	5 (12.5%)

	51
	Lee 2020
	GA
	Liver transplantation
	CAM-ICU
	Postoperative period
	Dexmedetomidine 0.1 μg/kg/h IV
	100
	71/29
	56 (52-61)
	9 (9%)

	
	
	
	
	
	
	Placebo
	101
	73/28
	55 (50-62)
	6 (5.9%)

	52
	Yu 2017
	GA
	Thoracic surgery
	CAM
	3d
	Dexmedetomidine 0.2-0.7 μg/kg/h IV
	46
	25/21
	69 (4)
	3 (6.5%)

	
	
	
	
	
	
	Midazolam Maleate 0.05 μg/kg/h, then 0.02-0.08 μg/kg/h IV
	46
	26/20
	69 (5)
	10 (22%)

	53
	Dighe 2014
	SA
	Total knee arthroplasty
	Validated medical chart abstraction tool
	NA
	Gabapentin 600 mg PO preop, gabapentin 200 mg tid for 4 days postop 
	83
	39/44
	62.5 (6.5)
	10 (12%)

	
	
	
	
	
	
	Placebo
	78
	41/37
	62.9 (7.2)
	7 (9%)

	54
	Leung 2006
	GA
	Spine surgery
	CAM
	3d
	Gabapentin 900 mg PO preop, and 900 mg qd PO for 3 days
	9
	4/5
	57.2 (10.3)
	0 (0%)

	
	
	
	
	
	
	Placebo
	12
	7/5
	61.4 (11.3)
	5 (42%)

	55
	Leung 2017
	GA or neuraxial
	Spine surgery or hip or knee arthroplasty
	CAM
	3d
	Gabapentin 900 mg PO preop, and 300 mg tid PO for 3 days
	350
	157/193
	73 (6)
	78 (22%)

	
	
	
	
	
	
	Placebo
	347
	189/158
	73 (6)
	73 (21%)







	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	56
	Fukata 2016
	GA or SA
	Abdominal surgery or orthopedic surgery
	NEECHAM confusion scale
	10d
	Haloperidol 5mg qd IV for postoperative 5 days
	101
	50/51
	82 (4.4)
	18 (18%)

	
	
	
	
	
	
	Placebo
	100
	51/49
	81.3 (4.3)
	32 (32%)

	57
	Kalisvaart 2005
	NA
	Hip surgery
	CAM, DSM-IV
	Postoperative period
	Haloperidol 0.5mg tid PO for postoperative 3 days
	212
	40/172
	78.7 (6)
	32 (15%)

	
	
	
	
	
	
	Placebo
	218
	47/171
	79.8 (6)
	36 (17%)

	58
	Kaneko 1999
	GA
	Gastrointestinal surgery
	DSM-III-R
	5d
	Haloperidol 5mg qd IV for postoperative 5 days
	38
	24/38
	72.4 (8.2)
	4 (11%)

	
	
	
	
	
	
	Placebo
	40
	26/40
	73.1 (9.3)
	13 (33%)

	59
	Khan 2018
	GA
	Thoracic surgery
	CAM-ICU
	Postoperative period
	Haloperidol 0.5mg tid IV for a total of 11 doses
	68
	46/22
	60 (52-68)
	15 (22%)

	
	
	
	
	
	
	Placebo
	67
	54/13
	62.3 (53-69)
	19 (28%)

	60
	Wang 2012
	GA or GA+Regional
	Noncardiac surgery
	CAM-ICU
	7d
	Haloperidol 0.5mg IV, then 0.1 mg/h IV for 12 hrs
	229
	145/84
	74 (5.8)
	35 (15%)

	
	
	
	
	
	
	Placebo
	228
	143/85
	74.4 (7)
	53 (23%)

	61
	Avidan 2017
	GA or GA+Regional
	Major cardiac or noncardiac surgery
	CAM, CAM-ICU
	3d
	Ketamine 0.5-1.0 mg/kg IV after induction
	437
	NA
	70 (7)
	85 (19%)

	
	
	
	
	
	
	Placebo
	217
	135/87
	70 (7)
	43 (20%)

	62
	Du 2011
	GA
	Laparoscopic surgery
	NA
	1h
	Ketamine 0.25 mg/kg IV before induction
	20
	0/20
	35.4 (7.9)
	0 (0%)

	
	
	
	
	
	
	Placebo
	20
	0/20
	39.1 (11.5
	0 (0%)

	63
	Gecaj-Gashi 2010
	GA
	Surgery
	NA
	NA
	Ketamine 0.5 mg/kg IV 20min before completion of surgery
	33
	NA
	NA
	0 (0%)

	
	
	
	
	
	
	Placebo
	33
	NA
	NA
	0 (0%)

	64
	Hudetz 2009
	GA
	Cardiac surgery
	ICDSC
	5d
	Ketamine 0.5 mg/kg IV
	29
	29/0
	68 (8)
	1 (3.4%)

	
	
	
	
	
	
	Placebo
	29
	29/0
	60 (8)
	9 (31%)

	65
	Dewinter 2017
	GA
	Posterior spinal arthrodesis
	NA
	NA
	Lidocaine 1.5 mg/kg IV, then 1.5 mg/kg/h IV for 6h
	35
	14/21
	49 (15-56)
	1 (3%)

	
	
	
	
	
	
	Placebo
	34
	8/26
	46 (16-57)
	0 (0%)

	66
	de Jonghe 2014
	GA or neuraxial
	Surgical treatment of hip fracture
	DSM-IV
	7d
	Melatonin 3mg qd PO for 5 d
	186
	53/133
	84.1 (8)
	55 (30%)

	
	
	
	
	
	
	Placebo
	192
	62/130
	83.4 (7.5)
	49 (25.5%)



	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	67
	Yamaguchi 2014
	NA
	Total knee arthroplasty
	ICDSC
	4d
	Ramelteon 8 mg/day PO for 4d
	21
	NA
	≥ 70
	0 (0%)

	
	
	
	
	
	
	Placebo
	21
	NA
	≥ 70
	2 (9.5%)

	68
	Clemmesen 2018
	GA or neuraxial
	Hip fracture surgery
	CAM-S
	3d
	Methylprednisolone 125 mg IV (preop)
	59
	22/37
	79 (8)
	10 (17%)

	
	
	
	
	
	
	Placebo
	58
	20/38
	81 (9)
	19 (33%)

	69
	Whitlock 2015
	GA
	Cardiac surgery
	CAM
	3d
	Methylprednisolone 250 mg IV at induction, 250 mg at
CPB initiation
	3755
	2257/1498
	67.5 (13.6)
	295 (7.9%)

	
	
	
	
	
	
	Placebo
	3752
	2280/1472
	67.3 (13.8)
	289 (7.7%)

	70
	Li YN 2017
	GA
	Spine surgery
	Nu-DESC
	7d
	Nimodipine 7.5 μg/kg/h for 30min before induction
	30
	11/19
	69 (4)
	2 (7%)

	
	
	
	
	
	
	Placebo
	30
	13/17
	70 (4)
	5 (17%)

	71
	Larsen 2010
	GA or GA plus regional
	Joint replacement surgery
	DSM-III-R
	4d
	Olanzapine 5mg IV (immediately before surgery)
	196
	102/94
	73.4 (6.1)
	28 (14%)

	
	
	
	
	
	
	Placebo
	204
	81/123
	74.0 (6.2)
	82 (40%)

	72
	Papadopoulos 2014
	GA
	Femoral or hip fracture rehabilitation surgery
	CAM
	2d
	Ondansetron 8mg/d IV for 5d
	51
	NA
	71.9 (12.5)
	18 (35%)

	
	
	
	
	
	
	Placebo
	55
	NA
	70.7 (13.3)
	29 (53%)

	73
	Mu 2017
	Combined spinal-epidural
	Total hip or knee
replacement surgery
	CAM
	5d
	Parecoxib 40mg IV q12h for 72h
	310
	81/229
	69.6 (6.5)
	19 (6%)

	
	
	
	
	
	
	Placebo
	310
	83/227
	70.5 (6.9)
	34 (11%)

	74
	Farlinger 2018
	SA
	Total hip arthroplasty
	Validated medical chart abstraction tool
	Postoperative period
	Pregabalin 150mg PO preoperatively and 75mg bid postoperatively for 7 days
	84
	43/41
	60.1 (9.3)
	1 (1.2%)

	
	
	
	
	
	
	Placebo
	79
	40/39
	60.0 (8.9)
	0 (0%)

	75
	Royse 2011
	GA
	Coronary artery bypass surgery
	CAM
	1d
	Propofol target concentration infusion 1.5-3 μg/ml
	89
	80/9
	63.8 (10.6)
	7 (8%)

	
	
	
	
	
	
	Desflurane for maintenance of anesthesia
	91
	73/18
	61.8 (10.4)
	12 (13%)

	76
	Tanaka 2017
	GA
	Total knee arthroplasty
	CAM
	48h
	Propofol for maintenance of anesthesia
	45
	15/30
	71 (69-72)
	1 (2%)

	
	
	
	
	
	
	Desflurane for maintenance of anesthesia
	45
	25/20
	70 (69-71)
	0 (0%)





	ID
	Study
	Type of anesthesia
	Type of surgery
	Delirium assessment tool
	Delirium endpoint
	Interventions
	No in each arm
	M/F
	Age (year)
	Incidence of delirium, n (%)

	77
	Moscarelli 2018
	GA
	Minimally invasive mitral valve repair
	NA
	Postoperative period
	Propofol 2mg/kg IV for induction, 0.1-0.5 mg/kg/min for maintence
	31
	15/16
	68.3 (9.5)
	1 (3%)

	
	
	
	
	
	
	Sevoflurane for maintenance of anesthesia
	31
	13/18
	60.7 (12.5)
	0 (0%)

	78
	Hakim 2012
	GA
	Cardiac surgery
	ICDSC
	Until discharge
	Risperidone 0.5mg PO q 12h, max dose 4 mg/day
	51
	33/18
	≥ 65
	7 (14%)

	
	
	
	
	
	
	Placebo
	50
	36/14
	≥ 65
	17 (34%)

	79
	Prakanrattana 2007
	GA
	Cardiac surgery
	CAM-ICU
	Postoperative period
	Risperidone 1mg PO
	63
	36/27
	61.3 (9.7)
	7 (11%)

	
	
	
	
	
	
	Placebo
	63
	38/25
	60.7 (9.8)
	20 (32%)

	80
	Subramaniam 2019
	GA
	Cardiac surgery
	CAM, CAM-ICU
	During hospital stay
	Dexmedetomidine 0.5-1 μg/kg IV, then 0.1-1.4 μg/kg/h IV
	30
	25/5
	69 (63-74)
	8 (27%)

	
	
	
	
	
	
	Propofol 20-100 μg/kg/min IV
	30
	26/4
	71 (64-79)
	9 (30%)

	81
	Dieleman 2012
	GA
	Cardiac surgery
	Need for treatment with neuroleptic drugs
	Postoperative period
	Dexamethasone 1mg/kg IV
	2235
	1622/613
	66.2 (11)
	205 (9%)

	
	
	
	
	
	
	Placebo
	2247
	1628/619
	66.1 (10.7)
	262 (12%)

	82
	Mardani 2012
	GA
	Cardiac surgery
	DSM‐IV
	1d(out of 3d)
	Dexamethasone 8mg IV before surgery, then 8mg IV q8h for 3d
	43
	36/7
	64.55 (11.1)
	4 (9.3%)

	
	
	
	
	
	
	Placebo
	50
	44/6
	60.04 (12.77)
	13 (26%)

	83
	Sakic 2015
	SA
	Femur fracture surgery
	CAM
	NA
	Dexamethasone 8mg intrathecally
	17
	NA
	83 (73-95)
	3 (18%)

	
	
	
	
	
	
	No treatment
	11
	NA
	78 (54-91)
	8 (73%)

	84
	Sauer 2014
	GA
	Cardiac surgery
	CAM-ICU
	4d
	Dexamethasone 1mg/kg IV
	367
	255/112
	67 (12)
	52 (14%)

	
	
	
	
	
	
	Placebo
	370
	225/145
	66 (12)
	55 (15%)

	85
	Nickkholgh 2011
	GA
	Liver resection
	NA
	7d
	Melatonin 50 mg/kg through gastric tube
	25
	17/8
	59 (10)
	0 (0%)

	
	
	
	
	
	
	Placebo (microcrystalline cellulose)
	23
	11/12
	56 (11)
	1 (4%)

	86
	Sultan 2010
	SA
	Hip arthroplasty
	AMT(abbreviated mental test
	3d
	Midazolam 7.5mg PO
	50
	26/24
	69.9 (8.2)
	22 (44%)

	
	
	
	
	
	
	Clonidine 100μg PO
	51
	27/24
	71.5 (6.8)
	19 (37%)

	
	
	
	
	
	
	Melatonin 5mg PO 
	53
	24/29
	70.4 (7.1)
	5 (9%)

	
	
	
	
	
	
	No treatment
	49
	22/27
	72.3 (6.4)
	16 (33%)


GA: General Anesthesia; SA: Spinal Anesthesia; LA: Local Anesthesia; DSM: Diagnostic and Statistical Manual of Mental Disorders; DSI: Delirium Symptom Interview; DOS: Delirium Observation Screening; NEECHAM confusion scale: Neelon and Champagne confusion scale; CABG: coronary artery bypass graft; CPB: Cardiopulmonary bypass; ICU: Intensive Care Unit; PACU: Post-Anesthesia Care Unit; RASS: Richmond Agitation and Sedation Scale; CAM: Confusion Assessment Method; CAM-ICU: CAM for Intensive care unit; ICDSC: Intensive care delirium screening checklist; DRS: Delirium Rating Scale; Nursing delirium screening score (Nu-DESC); NA: Not available.
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[bookmark: _Hlk531550358]Supplemental Table S2. Quality of evidence evaluated by GRADE approach for the incidence of delirium.
GRADE summary of findings table with quality of evidence and absolute anticipated benefits for all agents over placebo. 
Using GRADE to rate quality of evidence from a network meta-analysis involved several steps.
(1) We rated quality of evidence for direct comparisons.
(2) We rated quality of evidence for indirect estimates (starting at the lowest rating of the two pairwise direct estimates that contribute as first-order loops to the indirect estimate, which can be rated down further for imprecision or intransitivity). Intransitivity means any dissimilarity between studies in terms of clinical or methodological characteristics. 
(3) We rated quality of evidence for the network combining direct and indirect estimates. In this step, if direct and indirect estimates from second-order comparisons are similar, the higher of the ratings was assigned to the network meta-analysis estimates. 

Ratings High quality (⊕⊕⊕⊕)—We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality (⊕⊕⊕O)—We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
Low quality (⊕⊕OO)—Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 
Very low quality (⊕OOO)—We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

	
	Direct evidence
	Indirect evidence
	Network evidence

	Comparison
	OR (95% CI)
	GRADE
	OR (95% CI)
	GRADE
	OR (95% CI)
	GRADE

	Acetaminophen vs. control
	2.96 (0.12-71.2)
	Low quality (⊕⊕OO)1.3
	3.00 (0.09-97.91)
	Low quality (⊕⊕OO)1.3
	3.00 (0.11-82.8)
	Low quality (⊕⊕OO)1.3

	Acetylcholinesterase inhibitor vs. control
	0.78 (0.54-1.12)
	Moderate quality (⊕⊕⊕O)3
	0.67 (0.23-1.95)
	Low quality (⊕⊕OO)1.3

	0.67 (0.34-1.30)
	Moderate quality (⊕⊕⊕O)3

	Benzodiazepine vs. control
	1.26 (0.84-1.89)
	Low quality (⊕⊕OO)1.3
	2.21 (0.82-5.95)
	Low quality (⊕⊕OO)1.3
	2.21 (1.28-3.81)
	Low quality (⊕⊕OO)1.3

	Clonidine vs. control
	0.14 (0.02-1.06)
	Moderate quality (⊕⊕⊕O)2
	1.64 (0.49-5.44)
	Low quality (⊕⊕OO)1.2
	1.64 (0.70-3.86)
	Low quality (⊕⊕OO)1.2

	Dexmedetomidine vs. control
	0.59 (0.52-0.68)
	Moderate quality (⊕⊕⊕O)3
	0.51 (0.22-1.21)
	Moderate quality (⊕⊕⊕O)3
	0.51 (0.40-0.66)
	Moderate quality (⊕⊕⊕O)3

	Steroid vs. control
	0.88 (0.79-0.98)
	Moderate quality (⊕⊕⊕O)3
	0.67 (0.26-1.70)
	Low quality (⊕⊕OO)1.3
	0.67 (0.43-1.04)
	Moderate quality (⊕⊕⊕O)3

	Gabapentin, Pregabalin vs. control
	1.04 (0.80-1.36)
	Moderate quality (⊕⊕⊕O)3
	1.06 (0.36-3.14)
	Low quality (⊕⊕OO)1.3
	1.06 (0.53-2.12)
	Moderate quality (⊕⊕⊕O)3

	Haloperidol vs. control
	0.68 (0.55-0.86)
	High quality (⊕⊕⊕⊕)
	0.59 (0.23-1.53)
	Moderate quality (⊕⊕⊕O)1
	0.59 (0.37-0.95)
	High quality (⊕⊕⊕⊕)

	Ketamine vs. control
	0.94 (0.69-1.28)
	High quality (⊕⊕⊕⊕)
	1.02 (0.34-3.03)
	Moderate quality (⊕⊕⊕O)1
	1.02 (0.51-2.05)
	Moderate quality (⊕⊕⊕O)1

	Lidocaine vs. control
	1.65 (0.22-12.05)
	Moderate quality (⊕⊕⊕O)1
	1.55 (0.19-12.68)
	Moderate quality (⊕⊕⊕O)1
	1.55 (0.23-10.31)
	Moderate quality (⊕⊕⊕O)1

	Melatonin vs. control
	0.90 (0.66-1.21)
	Moderate quality (⊕⊕⊕O)3
	0.62 (0.20-1.88)
	Low quality (⊕⊕OO)1.3
	0.62 (0.30-1.28)
	Moderate quality (⊕⊕⊕O)3

	Atypical antipsychotics
(Olanzapine, Risperidone) vs. control
	0.36 (0.26-0.50)
	High quality (⊕⊕⊕⊕)
	0.27 (0.09-0.77)
	Moderate quality (⊕⊕⊕O)1
	0.27 (0.14-0.51)
	High quality (⊕⊕⊕⊕)

	Propofol vs. control
	None.
	Moderate quality (⊕⊕⊕O)3
	1.34 (0.49-3.64)
	Low quality (⊕⊕OO)1.3
	1.34 (0.76-2.35)
	Low quality (⊕⊕OO)1.3

	Nimodipine vs. control
	0.40 (0.08-1.90)
	Moderate quality (⊕⊕⊕O)3
	0.36 (0.04-2.95)
	Low quality (⊕⊕OO)1.3
	0.36 (0.05-2.40)
	Low quality (⊕⊕OO)1.3

	Ondansetron vs. control
	0.67 (0.43-1.05)
	High quality (⊕⊕⊕⊕)
	0.49 (0.12-2.00)
	Moderate quality (⊕⊕⊕O)1
	0.49 (0.16-1.50)
	Moderate quality (⊕⊕⊕O)1

	Parecoxib vs. control
	0.60 (0.33-0.96)
	High quality (⊕⊕⊕⊕)
	0.53 (0.14-1.96)
	Moderate quality (⊕⊕⊕O)1
	0.53 (0.20-1.43)
	High quality (⊕⊕⊕⊕)

	Opioid vs. control
	None
	High quality (⊕⊕⊕⊕)
	1.17 (0.35-3.91)
	Moderate quality (⊕⊕⊕O)1
	1.17 (0.49-2.78)
	Moderate quality (⊕⊕⊕O)1

	Volatile anesthetics vs. control
	None
	Moderate quality (⊕⊕⊕O)3
	1.62 (0.35-7.43)
	Low quality (⊕⊕OO)1.3
	1.62 (0.46-5.69)
	Low quality (⊕⊕OO)1.3



1 Very serious imprecision since 95% confidence interval crosses unity and with wide confidence interval suggesting probability of harm,2 Inconsistency, 3 Unclear or high risk of bias. 
Supplemental Table S3. Adjusted SUCRA values and probability to the best and worst.
	
	SUCRA value
	Probability to be the best
	Probability to be the worst

	Acetaminophen
	25.2
	5.8
	0.1

	Acetylcholinesterase inhibitor
	61.2
	1.3
	0.1

	Benzodiazepine
	13.1
	0.0
	45.0

	Clonidine
	23.5
	0.0
	7.1

	Dexmedetomidine
	92.1
	38.1
	0.0

	Steroid
	62.0
	10.5
	0.0

	Gabapentin, Pregabalin
	39.9
	0.2
	1.2

	Haloperidol
	67.4
	31.3
	0.0

	Ketamine
	42.2
	0.2
	0.8

	Lidocaine
	31.7
	2.2
	1.4

	Melatonin
	64.5
	12.0
	0.1

	Atypical antipsychotics
(Olanzapine, Risperidone)
	74.1
	36.7
	0.0

	Propofol
	30.1
	0.0
	16.1

	Nimodipine
	46.4
	5.1
	0.9

	Ondansetron
	7.21
	10.1
	0.2

	Parecoxib
	69.6
	6.4
	0.1

	Opioid
	36.4
	0.1
	2.2

	Volatile anesthetics
	26.6
	0.2
	10.9

	Placebo
	41.7
	0.0
	13.7



SUCRA = surface under the cumulative ranking analysis. 


Supplemental Table S4. PRISMA Network meta-analysis Checklist of items to include when reporting a systematic review involving a network meta-analysis. The checklist was reported according to the Preferred Reporting Items for Systemic Reviews and Meta-Analyses (PRISMA) extension statements for network meta-analysis.1
	Section/Topic
	Item #
	Checklist Item
	Reported on Page #

	TITLE
	
	
	

	Title
	1
	Identify the report as a systematic review incorporating a network meta-analysis (or related form of meta-analysis). 
	1

	
	
	
	

	ABSTRACT
	
	
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: 
Background: main objectives
Methods: data sources; study eligibility criteria, participants, and interventions; study appraisal; and synthesis methods, such as network meta-analysis. 
Results: number of studies and participants identified; summary estimates with corresponding confidence/credible intervals; treatment rankings may also be discussed. Authors may choose to summarize pairwise comparisons against a chosen treatment included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications of findings.
Other: primary source of funding; systematic review registration number with registry name.
	2

	
	
	
	

	INTRODUCTION
	
	
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known, including mention of why a network meta-analysis has been conducted. 
	3

	Objectives 
	4
	Provide an explicit statement of questions being addressed, with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	3

	
	
	
	

	METHODS
	
	
	

	Protocol and registration 
	5
	Indicate whether a review protocol exists and if and where it can be accessed (e.g., Web address); and, if available, provide registration information, including registration number. 
	12

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. Clearly describe eligible treatments included in the treatment network, and note whether any have been clustered or merged into the same node (with justification). 
	12-13

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	13

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	Text S3

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	13

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	13,14

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	5

	Geometry of the network
	S1
	Describe methods used to explore the geometry of the treatment network under study and potential biases related to it. This should include how the evidence base has been graphically summarized for presentation, and what characteristics were compiled and used to describe the evidence base to readers.
	15, Figure 2

	Risk of bias within individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	14-15, Figure S6

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). Also describe the use of additional summary measures assessed, such as treatment rankings and surface under the cumulative ranking curve (SUCRA) values, as well as modified approaches used to present summary findings from meta-analyses.
	15,16

	Planned methods of analysis
	14
	Describe the methods of handling data and combining results of studies for each network meta-analysis. This should include, but not be limited to:  
· Handling of multi-arm trials;
· Selection of variance structure;
· Selection of prior distributions in Bayesian analyses; and
·  Assessment of model fit. 
	15,16

	Assessment of Inconsistency
	S2
	Describe the statistical methods used to evaluate the agreement of direct and indirect evidence in the treatment network(s) studied. Describe efforts taken to address its presence when found.
	15,16

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	14,15

	Additional analyses 
	16
	Describe methods of additional analyses if done, indicating which were pre-specified. This may include, but not be limited to, the following: 
· Sensitivity or subgroup analyses;
· Meta-regression analyses; 
· Alternative formulations of the treatment network; and
· Use of alternative prior distributions for Bayesian analyses (if applicable). 
	16,17

	




	
	
	

	RESULTS†
	
	
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	4, Figure 1

	Presentation of network structure
	S3
	Provide a network graph of the included studies to enable visualization of the geometry of the treatment network. 
	Figure 2

	Summary of network geometry
	S4
	Provide a brief overview of characteristics of the treatment network. This may include commentary on the abundance of trials and randomized patients for the different interventions and pairwise comparisons in the network, gaps of evidence in the treatment network, and potential biases reflected by the network structure.
	4,5, Table 1

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	Table S1

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment. 
	Figure S6

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: 1) simple summary data for each intervention group, and 2) effect estimates and confidence intervals. Modified approaches may be needed to deal with information from larger networks.
	Figure 3, Table S1

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence/credible intervals. In larger networks, authors may focus on comparisons versus a particular comparator (e.g. placebo or standard care), with full findings presented in an appendix. League tables and forest plots may be considered to summarize pairwise comparisons. If additional summary measures were explored (such as treatment rankings), these should also be presented.
	4,5,6, 
Figure 3, 
Table 2

	Exploration for inconsistency
	S5
	Describe results from investigations of inconsistency. This may include such information as measures of model fit to compare consistency and inconsistency models, P values from statistical tests, or summary of inconsistency estimates from different parts of the treatment network.
	5,6, 
Figure S1, Table S5

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies for the evidence base being studied. 
	5,6, 
Table S2

	Results of additional analyses
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression analyses, alternative network geometries studied, alternative choice of prior distributions for Bayesian analyses, and so forth). 
	5,6,7,
Figure S2, Figure S7-S18.

	
	
	
	

	DISCUSSION
	
	
	

	Summary of evidence 
	24
	Summarize the main findings, including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy-makers). 
	8

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., incomplete retrieval of identified research, reporting bias). Comment on the validity of the assumptions, such as transitivity and consistency. Comment on any concerns regarding network geometry (e.g., avoidance of certain comparisons).
	10,11

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	11

	
	
	
	

	FUNDING
	
	
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. This should also include information regarding whether funding has been received from manufacturers of treatments in the network and/or whether some of the authors are content experts with professional conflicts of interest that could affect use of treatments in the network.
	1, 18



PICOS = population, intervention, comparators, outcomes, study design.
* Text in italics indicates wording specific to reporting of network meta-analyses that has been added to guidance from the PRISMA statement.
† Authors may wish to plan for use of appendices to present all relevant information in full detail for items in this section.
1Hutton, B. et al. The PRISMA extension statement for reporting of systematic reviews incorporating network meta-analyses of health care interventions: checklist and explanations. Annals of internal medicine 162, 777-784 (2015).


 

Supplemental Table S5. Evaluation of the model fit. 
	Model assumption
	Dbar
	pD
	DIC
	Data points

	Incidence of delirium 
	
	
	
	

	   Fixed effect model
	251.40
	99.89
	351.29
	176.00

	   Random effect model
	175.81
	129.12
	304.93
	176.00



The variables were calculated using gemtc package for R. 
[bookmark: _Hlk515562571]Posterior mean of deviance (Dbar) measures the model fit, and is used to check formally whether a model’s fit is satisfactory. This is the posterior mean of the deviance under the current model minus the deviance for the saturated mode. We can then compare the value of Dbar to the number of independent data points to check if the model fit can be improved. 
Leverage (pD) measures the complexity of a model that reasonably describes the data. The pD also is termed the effective number of parameters, and is calculated as the posterior mean of the residual deviance minus the deviance at the posterior mean of the fitted values. 
Deviance Information Criterion (DIC) is particularly useful for comparing different parameter models for the same likelihood and data, for example fixed and random effects models or fixed effect models with and without covariates. The model with smaller DIC is estimated to be the model that best and most parsimonious predicts the data observed. As shown in above table, the random effect model was preferred than the fixed effect model. 
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