
Additional file 3: Characteristics of the included studies
	Source
	ASA-PS
	Age (protocol)
	Type of Surgery
	Type of
Anesthesia
	Anesthesia agent used
	Bolus dose of study drug
	Timing of Study Drug
	Timing of observation

	Abdel-Ghaffar 2019
	 1 - 2
	20-45
	cesarean section
	Spinal
	0.5 % hyperbaric　bupivacaine   morphine
	1 mg        0.7 mg
	1,5 minutes before SA     
	from 15 to 180 minutes after SA

	Abdullah 2021
	 1 - 2
	18−60
	lower limb surgery
	Spinal
	unclear
	20 mcg/kg  40 mcg/kg
	unclear
	after 15 minutes of SA

	Aksoy 2021
	 1 - 2
	18-45
	cesarean section
	spinal +epidural
	0.5 % isobaric bupivacaine   fentanyl
	3 mg
	5 minutes before the CSEA procedure
	unclear

	Cataroglu 2021
	 1 - 2
	20-70
	elective minor surgery
	Spinal
	Hyperbaric bupivacaine
	1 mg
	5 minutes before SA
	20 minutes after SA

	Dehghani 2017
	 1 - 2
	18-60
	lower abdominal surgery
	Spinal
	0.5 % bupivacaine        
	10 mcg/kg   40 mcg/kg
	after SA
	until discharge from PACU

	Eldaba 2012
	 1 - 2
	2~5
	lower limb surgery
	Spinal
	0.5 % Hyperbaric bupivacaine
	10 mcg/kg
	over a
five minutes period just before SA
	from 15 to 90 minutes after SA

	Gargari 2017
	 1 - 2
	18-60
	septorhinoplasty 
	General
	fentanyl  propofol  cisatracurium remifentanil
	1 mg           3 mg
	before induction
	every 5 minutes in the recovery room

	Generali 2007
	 1 - 2
	adult 
	elective ureterorenoscopy
	Spinal
	0.5 % hyperbaric bupivacaine        
	3 mg
	immediately after SA
	after 15 minutes of SA  

	Iqbal 2009
	 1 - 2
	20-60
	laparoscopic surgery 
	General
	fentanyl, propofol  atracurium sevoflurane
	40 mcg/kg
	before
induction of anesthesia
	admission
to the recovery room at 15 minutes

	Khan 2006
	 1 - 2
	20-65
	laparoscopic cholecystectomy
	General
	unclear
	40 mcg/kg
	just before induction
	postoperative

	Kushwaha 2007
	 1 - 2
	10-60
	middle ear surgery
	General
	fentanyl 
thiopentone   vecuronium N2O halothane
	40 mcg/kg
	not mentioned
	unclear

	Ma 2009
	 1 - 2
	20-50
	laparoscopic surgery 
	General
	propofol midazolam fentanyl succinylcholine　sevoflurane vecronium remifentanil　
	2 mg
	before induction
	1 hour after surgery

	Mohamed 2016
	 1 - 2
	18-65
	elective surgery
	Spinal
	Hyperbaric bupivacaine
	40 mcg/kg
	5 minutes before SA
	immediately after SA till the end of the surgery

	Mohammadi 2015
	 1 - 2
	18-42 
	cesarean section
	Spinal
	0.5 % hyperbaric bupivacaine        
	3 mg
	immediately after SA
	during perioperative period

	Narendra 2022
	 1 - 2
	20-40
	cesarean section
	Spinal
	0.5 %
hypervaric bupivacaine
	1 mg
	5 minutes before SA
	unclear

	Rashad 2013
	 1 - 2
	20-40
	cesarean section
	Spinal
	0.5 % hyperbaric bupivacaine        
	1 mg
	5 minutes before starting
SA
	unclear

	Sagir 2007
	 1 - 2
	18-65
	ureterorenoscopy 
	Spinal
	Hyperbaric bupivacaine
	3 mg
	Just after intrathecal injection
	after 15 minutes of SA

	Sajedi 2009
	 1 - 2
	18-65
	orthopedic surgery 
	General
	thiopental  fentanyl Atracurium N2O isoflurane
	40 μg/kg 
	at the end of surgery
	PACU

	shabani 2024
	 1 - 2
	18-65
	laparoscopic cholecystectomy
	General
	fentanyl  midazolam propofol  atracurium N2O isoflurane
	1.5 mg
	30 minutes before the end of surgery
	immediately after surgery

	Shashi 2020
	 1 - 2
	20-40
	infra-umblical surgery 
	Spinal
	Hyperbaric bupivacaine
	1 mg
	on arrival to the operating room
	until the end of surgery

	Shukla 2023
	 1 - 2
	18-65
	elective surgery
	Spinal
	0.5 % hyperbaric bupivacaine        
	1 mg
	5 minutes before SA
	unclear

	Singh 2011
	 1 - 2
	21-50
	elective surgery
	General
	propofol fentanyl isoflurane vecronium N2O isoflurane
	2 mg
	before induction
	unclear

	Suraj 2016
	 1 - 2
	20-40
	cesarean section
	Spinal
	0.5 % hyperbaric bupivacaine        
	1 mg
	5 minutes prior to SA
	unclear

	Wahid 2023
	 1 - 2
	18-50
	cesarean section
	Spinal
	0.5 % hyperbaric bupivacaine
	3 mg
	15 minutes prior to the institution of SA
	every 5 minutes up to 1-hour post anesthesia



SA :Spinal Anesthesia, PACU :PostAnesthesia Care Unit ,ASA-PS:American Society of Anesthesiologists-Physical Status  ,CSEA:Combined Spinal Epidural Anesthesia 
