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Supplementary Material 1
The detailed search strategy for each database
PubMed

#1.
#2.
#3.
#4.
#5.
#6.
#7.
#8.
#9.

#10.
#11.
#12.
#13.
#14.
#15.
#16.
#17.
#18.
#19.
#20.
#21.
#22.
#23.
#24.
#25.
#26.
#27.
#28.
#29.
#30.
#31.
#32.
#33.
#34.
#35.
#36.
#37.
#38.
#39.
#40.
#41.

"Opioid-sparing" [Title/Abstract]
"Opioid-free" [Title/Abstract]

"Less Opioid" [Title/Abstract]
"Low-Dose Opioids" [Title/Abstract]
"opioid minimisation" [Title/ Abstract]
"minimal opioid" [Title/Abstract]
"non-opioid" [Title/Abstract]

"weak opioid" [Title/Abstract]
"Ketamine" [MeSH Terms]
"lidocaine" [MeSH Terms]
"magnesium" [MeSH Terms]
"gabapentin” [MeSH Terms]
"pregabalin” [MeSH Terms]
"dexmedetomidine" [MeSH Terms]
"clonidine" [MeSH Terms]
"Dexamethasone" [MeSH Terms]
"acetaminophen" [MeSH Terms]
"NSAIDS" [MeSH Terms]

"nerve block" [MeSH Terms]

OR #1-#19

"pain" [MeSH Terms]

"Pain Management" [MeSH Terms]
"Analgesia" [MeSH Terms]

"Length of stay" [MeSH Terms]
"patient satisfaction" [MeSH Terms]
"PONV" [MeSH Terms]

"Nausea" [MeSH Terms]

"Vomiting" [MeSH Terms]
"morphine consumption" [Title/Abstract]
"opioid consumption" [Title/Abstract]
"pain scores" [Title/Abstract]

"VAS" [Title/Abstract]

"NRS" [Title/Abstract]

"quality of recovery" [Title/Abstract]
"QOR" [Title/Abstract]

"LOS" [Title/Abstract]

OR #21-#36

"adult{MeSH Terms]

"Postoperative Period"[Mesh]
"patients undergoing surgery"[Title/Abstract]
OR #39-#40



#42. #20 AND #37 AND #38 AND #41

Embase

#1.
#2.
#3.
#4.
#5.
#6.
#7.
#8.
#9.

#10.
#11.
#12.
#13.
#14.
#15.
#16.
#17.
#18.
#19.
#20.
#21.
#22.
#23.
#24.
#25.
#26.
#27.
#28.
#29.
#30.
#31.
#32.
#33.
#34.
#35.
#36.
#37.

'opioid sparing':ti,ab,kw

'opioid free":ti,ab,kw

'less opioid':ti,ab,kw

'low-dose opioids"ti,ab,kw

'opioid minimisation:ti,ab,kw

'minimal opioid':ti,ab,kw

'non opioid':ti,ab,kw

'ketamine'/exp
'lidocaine'/exp
'magnesium'/exp
'gabapentin'/exp
'pregabalin'/exp

'dexmedetomidine'/exp

'clonidine'/exp

'dexamethasone'/exp

'acetaminophen'/exp

'nsaids'/exp
'nerve block'/exp
OR #1-#18

'pain'/exp

'pain management'/exp

'analgesia'/exp

'length of stay'/exp

'patient satisfaction'/exp

'ponv'/exp
'nausea'/exp

'vomiting'/exp

'morphine consumption':ti,ab,kw

'opioid consumption':ti,ab,kw

vas:ti,ab,kw

nrs:ti,ab,kw

'quality of recovery':ti,ab,kw

QOR:ti,ab,kw
LOS:ti,ab,kw
OR #20-#34
'adult'/exp

#19 AND #35 AND #36

Cochrane library

#1.
#2.
#3.
#4.

MeSH descriptor: [Ketamine] explode all trees

MeSH descriptor:
MeSH descriptor:

[
[
[
[

Lidocaine] explode all trees

Magnesium] explode all trees

MeSH descriptor: [Gabapentin] explode all trees



#5.  MeSH descriptor: [Pregabalin] explode all trees
#6. MeSH descriptor: [Dexmedetomidine] explode all trees
#7. MeSH descriptor: [Clonidine] explode all trees
#8. MeSH descriptor:
#9. MeSH descriptor:

[
[Dexamethasone] explode all trees

[Acetaminophen] explode all trees

#10. MeSH descriptor: [Anti-Inflammatory Agents, Non-Steroidal] explode all trees
#11. MeSH descriptor: [Nerve Block] explode all trees

#12. "Opioid-sparing":ti,ab,kw

#13. "Opioid-free":ti,ab,kw

#14. "Less Opioid":ti,ab,kw

#15. "Low-Dose Opioids":ti,ab,kw

#16. "opioid minimisation":ti,ab,kw

#17. "minimal opioid":ti,ab,kw

#18. "non-opioid":ti,ab,kw

#19. OR #1-#18

#20. MeSH descriptor: [Pain] explode all trees

#21. MeSH descriptor: [Pain Management] explode all trees

#22. MeSH descriptor:

#23. MeSH descriptor:
#24. MeSH descriptor:

[
[Analgesia] explode all trees

[Length of Stay] explode all trees
[Patient Satisfaction] explode all trees
#25. MeSH descriptor: [Postoperative Nausea and Vomiting] explode all trees
#26. MeSH descriptor: [Nausea] explode all trees

#27. MeSH descriptor: [Vomiting] explode all trees

#28. "morphine consumption":ti,ab,kw

#29. "opioid consumption":ti,ab,kw

#30. VAS:ti,ab,kw

#31. NRS:ti,ab,kw

#32. "quality of recovery:ti,ab,kw

#33. QOR:ti,ab,kw

#34. LOS:ti,ab,kw

#35. OR #20-#34

#36. MeSH descriptor: [Adult] explode all trees

#37. #19 AND #35 AND #36

Web of Science Core Collection

#1. "Opioid-sparing"[Topic]

#2. "Opioid-free"[Topic]

#3. "Less Opioid"[Topic]

#4. "Low-Dose Opioids"[Topic]

#5. "opioid minimisation"[Topic]

#6. "minimal opioid"[Topic]

#7.  "non-opioid"[Topic]

#8. "Ketamine"[Topic]

#9. "lidocaine"[Topic]

#10. "magnesium"[Topic]



#11.
#12.
#13.
#14.
#15.
#16.
#17.
#18.
#19.
#20.
#21.
#22.
#23.
#24.
#25.
#26.
#27.
#28.
#29.
#30.
#31.
#32.
#33.
#34.
#35.
#36.
#37.

"gabapentin"[Topic]
"pregabalin"[Topic]
"dexmedetomidine"[Topic]
"clonidine"[Topic]
"Dexamethasone"[Topic]
"acetaminophen"[Topic]
"NSAIDS"[Topic]

"nerve block"[Topic]

OR #1-#18

"pain"[Topic]

"Pain Management"[Topic]
"Analgesia"[Topic]

"Length of stay"[Topic]
"patient satisfaction"[Topic]
"patient satisfaction"[Topic]
"Nausea"[Topic]
"Vomiting"[Topic]
"morphine consumption"[Topic]
"opioid consumption"[Topic]
"VAS"[Topic]
"NRS"[Topic]

"quality of recovery"[Topic]
"QOR"[Topic]
"LOS"[Topic]

OR #20-#34

"adult"[Topic]

#19 AND #35 AND #36
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Funnel plot of outcome: postoperative 24-hour pain scores
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Supplementary Material 3
Funnel plot of outcome: total morphine consumption
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Supplementary Material 4
Funnel plot of outcome: PONV
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Supplementary Material 5
Forest plot of outcome: length of stay
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random. 95% Cl IV. Random. 95% CI
Alice Coguet 2023 472 159 21 472 1.59 21 10.0% 0.00 [-0.96, 0.96]
Anil Gupta 2004 4 319 20 58 718 20 1.0% -1820[5.24,164 *
Guangnian Liu 2021 106 48 B8 128 49 BE  40% -2.20[3.84,-0.56]
Hong2021 502 017 354 502 017 356 455% 0.00[-0.03, 0.03] L]
Hong Wang 2002 373 164 15 436 245 15 48%  -0A3[212 086 —
Micole LTan 2019 428 1413 T4 4 151 78 27.0%  028[0.14,070] T
Walavan Shakumar 2019 56 43789 102 57 38646 102 77%  -010[1.23,1.03 I —
Total (95% CI) 654 658 100.0%  -0.07 [-0.41,0.28] *
Heterogeneity: Tau®= 0.07; Chi*=10.34, df= 6 (P = 0.11); F= 42% 4 2 B 2 j‘

Testfor overall effect Z=039(F =070}

Favours [experimental] Favours [control]
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Forest plot of outcome: quality of recovery

Experimental Control
Study or Subaroup Mean SD Total Mean
Jing Wang 2018 3782 11.85 44 4188 509 46
Micale L.Tan 2019 114.92 16.63 74 11289 2115 il
Susanne Landwehr2005 16 1.7 12 16.3 1.4 13
Total {95% CI) 130 137

Heterogeneity: Tau® = 3.02; Chi*= 3.94, df= 2 (P =0.14); F= 49%

27 6%
15.5%
a6.8%

100.0%

Mean Difference

SD Total Weight [V, Random.95% Cl

Mean Di

fference

IV, Random, 95% CI

-4.06 [-7.08, -0.14]
2,03 [-4.00, 8.06]
-0.30 [1.53, 0.93]

-0.98 [-3.71,1.75]

\ .
-100 -50

0

t
a0

100

Testfor averall effect: 7= 0.70 (F = 0.48) Favours [experimental] Favours [control]
Supplementary Material 7
Forest plot of outcome: patient satisfaction

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl

Feng Hu 2021 741 108  B5 BOG 141 B3 19.4% 0.45[0.07, 0.83]

Min Li 2016 867 1.38 17 756 075 18 14.9% 111 [0.35,1.87] -

5. A Jeffs 2002 94 123 30 7.2 185 30 14.4% 2200[1.41,2.99)] I

Shoshana Chazan 2010 g4 o7 24 7.8 1 22 18.0% 0.60[0.10,1.10 =

Susanne Landwehr2005 34 08 12 34 08 13 165% 0.00 063, 0.63]

Thunshuda Sumphaongern 2024 9.4 1 M 82 14 3 16.8% 1.20[0.59,1.81] —

Total (95% CI) 179 174 100.0% 0.88 [0.36, 1.40] &>

Heterogeneity: Tau?= 0.32; Chif= 23.94, df= 5 (P = 0.0002% F=79% 4 2 : 2 4

Testfor overall efiect 2= 3.31 (F = 0.0009) Favours [experimental] Favours [control]
Supplementary Material 8
Forest plot of outcome: pruritus

Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 85% CI

Bahadir Ciftci 2018 1 30 9 30 40% 0.08[0.01, 0.68]

Bahadir Ciftci 2018a 7 30 9 30 139% 0.71[0.22,2.29] 1

Ben Safa 2024 1 GE 1 67 2.4% 1.02 [0.06, 16.58]

F. Aubrun 2003 3 275 2 278 aT% 1.51[0.25,8.08] -1

Jun Tang 2002 4 19 5 18 81% 0.69[0.15,3.14] -1

Minju Qin 2017 3 29 3] 24 8.2% 0.44[0.10,1.97] - 1

Min Li 2016 a 17 218 18% 0.15[0.01, 3.49]

Mohammad Ali Abduallah 2020 4 30 33 7a3% 1.38[0.28, 6.80] -

Muhammed E. Aydin 2020 g 30 g 30 10.0% 1.00 [0.26, 3.88] - 1T

Micolas Guillou 2003 1 41 1 52 13% 1.27[0.08, 21.02]

0. Kvalsvik 2003 g 30 13 30 15.6% 045 [0.16,1.41] -1

Shaoshana Chazan 2010 a 24 1 22 17% 0.29[0.01, 7.56]

T.-F.Lin 2004 g a0 9 48 168% 0.83[0.29,2.39] e

Thunshuda Sumphaongern 2024 1] M i) d| 21% 0.08[0.00,1.45] —

Total {95% CI) 702 707 100.0% 0.64 [0.41,0.98] <>

Total events 45 71

Heterogeneity: Tau®= 0.00; Chi*= 10.17, df= 13 (P = 0.68); F= 0% p u’us 051 150 260

Testfor overall effect: Z= 2.07 (P=0.04)

Favours [experimental]

Favours [control]
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Forest plot of outcome: dizziness(a), drowsiness(b), sedation(c), hypotension(d), urinary retention(e)

(a)

Experimental

Feng Hu 2021 4 65
Feng Yin 2022 8 1186
Mahmoud Reza Alebouyeh 2014 0 20
Shoshana Chazan 2010 1 24
Turkay Cakan2008 4 20
Total (95% CI) 245
Total events 17

Heterogeneity, Tau®= 0.00; Chi*=379, df=4 (P=0.44); F=0%

Test for overall effect Z= 013 (P = 0.90)

(b)

Control

3l Wei Ra
3 63 227% 1.31[0.28,6.11]
10 119 575% 081[0.31,212)
1 20 51% 0.32[0.01, 8.26] R
2 22 88% 0.43[0.04,5.16) e m—
0 20 6.0% 11.18[0.56,222.99) -
244 100.0% 0.95 [0.46, 1.98] -
16
0.001 0.1 10 1000
Favours [experimental] Favours [control]
0Odds Ratio

Odds Ratio

10 O I oup ol L 2 E> Ranaorm L
Feng Hu 2021 5 65 3 B3 51.0% 1.67 [0.38, 7.29] —
G Adriaenssens 1999 1 15 1 15 13.5% 1.00[0.06,17.62] -1
Jing Wang 2018 5 44 1 46 23.2% 5.77 [0.65, 51.52] -
Turkay Cakan2008 4 20 0 20 124% 11.18[0.56,222.99) T
Total (95% CI) 144 144 100.0% 2.63[0.92,7.53] -
Total events 15 5
Heterogeneity: Tau®= 0.00; Chi*= 2.26, df= 3 (P = 0.52), F=0% L + t {
o ~ 0.001 01 10 1000
Testfor overall effect Z=1.80 (P =0.07) Favours [experimental] Favours [control]
(c)
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI
G Adriaenssens 1999 0 15 2 15 242% 017[0.01,3.98] * =
Mahmoud Reza Alebouyeh 2014 2 20 1 20 36.5% 2111018, 25.39] =
Min Li 2016 3 17 1 15 39.3% 3.00 [0.28, 32.46] bl
Total (95% CI) 52 50 100.0% 1.33[0.27, 6.57] ——
Total events 5 4
Heterogeneity: Tau®= 0.22; Chi*= 2.24, df= 2 (P = 0.33); F= 1% n 0 n=1 150 1nn=

Testfor overall effect Z=035(FP=0.73)

(d)

Experimental
Mohammad Ali Abduallah 2020 4 30
Turkay Cakan2008 0 20
Yongtao Gao 2018 0 102
Total (95% CI) 152
Total events 4

Control

2 30 550%
220 228%
1101 21.4%
151 100.0%
5

Heterogeneity: Tau®= 0.33; Chi*=2.36, df=2 (P = 0.31); F= 15%

Test for overall effect Z=0.25 (P = 0.80)

()

Experimental
ven

Muhammed E. Aydin 2020 0 30
Mahmoud Reza Alebouyeh 2014 1 20
F. Aubrun 2003 26 275
Total (95% CI) 325
Total events 27

Control

130 29%
120 37% 1.00 (0.06, 17.18]
27T 275 93.4% 0.96 [0.54, 1.69]
325 100.0% 0.93 [0.54, 1.61]
29

Heterogeneity. Tau®= 0.00; Chi*= 042, df=2 (P=0.81), F= 0%

Test for overall effect Z= 0.26 (P = 0.80)

Favours [experimental] Favours [control]

Odds Ratio Odds Ratio
Random, 85% Random, 3
215[0.36,12.76] —a—
0.18[0.01,4.01) * =
0.33(0.01,813)
0.82[0.17,3.95] ——
0.01 0.1 10 100

Favours [experimental] Favours [control]

0.001 0.1 1 10 1000

Favours [experimental] Favours [control]



