Supplementary tables
Supplementary Table 1. Search strategy for study identification
	Database (Platform)
	Search Strategy (keywords and filters)
	Last Date Searched
	Results (n)

	PubMed (MEDLINE)
	"dexmedetomidine"[Mesh] OR Dexmedetomidine[tiab] OR Precedex[tiab] AND (analgesia[tiab] OR pain[tiab] OR opioid[tiab] OR morphine[tiab]) AND (randomised OR randomised OR placebo) Filters: Humans, Clinical Trial, Publication date ≥2014
	May 1 2025
	158

	Embase (Ovid)
	Dexmedetomidine.mp. AND (exp postoperative pain/ OR pain.mp. OR opioid.mp.) AND (randomised controlled trial/ OR random*.mp.) AND [2014-2025]/py AND [adult]/lim AND [humans]/lim
	May 1 2025
	132

	Cochrane Central
	(Dexmedetomidine):ti,ab,kw AND (postoperative near pain or analgesia):ti,ab,kw in Trials (2014 to 2025)
	May 1 2025
	64

	ClinicalTrials.gov
	"dexmedetomidine postoperative analgesia" (for ongoing or unpublished trials)
	May 1 2025
	5 (checked)

	Other Sources
	Reference lists of relevant articles and prior reviews; no additional studies met inclusion
	–
	–





Supplementary Table 2. Characteristics of included studies
	Study (First Author, Year) – Ref
	Surgery Type
	Sample Size (Dex vs Ctrl)
	Dex Regimen (Dose & Timing)
	Control (Analgesia)
	Key Outcomes Measured

	An et al., 2014 [21]
	Craniotomy (supratentorial)
	30 vs 30
	0.5 µg/kg IV bolus after induction; 0.5 µg/kg/h infusion intra-op
	Morphine PCA (no Dex)
	24 h morphine use; pain VAS; MAP; HR

	Nie et al., 2014 [19]
	Cesarean section (spinal anaesthesia)
	30 vs 30
	Dex 0.4 µg/kg added to IV PCA (morphine + sufentanil) for 48 h post-op
	PCA without Dex
	48 h sufentanil use; pain scores; sedation; PONV

	Manne et al., 2014 [23]
	Laparoscopic cholecystectomy
	50 vs 50
	0.5 µg/kg IV bolus 15 min before induction (single dose)
	Standard anaesthesia (no Dex)
	Pain scores; fentanyl use; IL-6 levels

	Ren et al., 2015a [24]
	Thoracic surgery (lobectomy) in heavy smokers
	45 vs 45
	0.5 µg/kg bolus + 0.5 µg/kg/h infusion intra-op; continued 2 h post-op
	Morphine IV PCA
	24 h morphine use; pain scores; sedation; SpO2

	Ren et al., 2015b [33]
	Abdominal hysterectomy
	32 vs 32
	0.5 µg/kg bolus + 0.5 µg/kg/h infusion intra-op (stopped at closure)
	Morphine IV PCA
	24 h morphine use; pain scores; sedation; quality of recovery

	Kumar et al., 2014 [20]
	Abdominal hysterectomy
	40 vs 40†
	1 µg/kg IV bolus after induction; no infusion (single dose)
	Placebo + morphine PCA
	Time to rescue analgesia; 24 h morphine; pain; IL-6

	Song et al., 2016 [22]
	Craniotomy (neurosurgery)
	33 vs 33
	0.8 µg/kg bolus + 0.5 µg/kg/h infusion during surgery (intra-op only)
	Standard anaesthesia (no Dex)
	Post-op fentanyl use; pain scores; cognitive recovery

	Chen et al., 2017 [34]
	Abdominal hysterectomy
	30 vs 30
	Dex added to IV PCA: 0.5 µg/kg loading, then 0.1 µg/kg/h continuous via PCA
	Morphine PCA alone
	Sleep quality; 24 h morphine use; pain scores; PONV

	Lu et al., 2017 [29]
	Shoulder arthroscopy (elderly)
	30 vs 30
	1 µg/kg bolus before induction + 0.4 µg/kg/h infusion intra-op; no post-op Dex
	Parecoxib + standard anaesthesia (no Dex post-op)
	Post-op cognitive dysfunction; pain; opioid use

	Qin et al., 2017 [35]
	Partial laryngectomy (oncologic)
	20 vs 20
	Dex + sufentanil PCA: 0.5 µg/kg loading; 0.5 µg/kg/h infusion for 24 h post-op
	Sufentanil PCA alone
	24 h sufentanil use; pain scores; Ramsay sedation scale

	Dong et al., 2017 [36]
	Thoracotomy (lung cancer)
	30 vs 30
	Dex + sufentanil PCA: 1 µg/kg loading; 0.5 µg/kg/h infusion for 48 h post-op
	Sufentanil PCA alone
	48 h sufentanil use; pain (VAS); PONV; SpO2

	Xin et al., 2017 [26]
	Major abdominal surgery (oncologic)
	65 vs 65
	Dex infusion via PCA: 0.25 µg/kg bolus; 0.5 µg/kg/h basal infusion in PCA (post-op)
	Morphine PCA alone
	Quality of recovery (QoR-40); 72 h morphine use; PONV

	Kim et al., 2017 [17]
	Open gastrectomy (gastric cancer)
	50 vs 50 vs 50*
	Dex + fentanyl PCA (0.5 µg/kg loading; 0.4 µg/kg/h PCA) vs Thoracic epidural vs PCA alone (3-arm trial)
	Epidural or PCA (control group considered: PCA alone)
	Pain scores; opioid use; complications; PONV

	Bielka et al., 2018 [28]
	Laparoscopic cholecystectomy
	30 vs 30
	0.5 µg/kg/h infusion from induction to extubation (no bolus)
	Placebo infusion (saline)
	24 h morphine use; time to first analgesia; chronic pain at 3 months; PONV

	Gao et al., 2018 [16]
	Major abdominal surgery (multicenter)
	60 vs 60
	Dex + sufentanil PCA: Dex infusion 0.1 µg/kg/h for 24 h post-op (no bolus reported)
	Sufentanil PCA alone
	24 h sufentanil consumption; pain scores; sleep quality

	Ranganathan et al., 2019 [27]
	Laparoscopic Roux-en-Y gastric bypass (bariatric)
	56 vs 53
	1 µg/kg bolus after induction; 0.2–0.7 µg/kg/h infusion intra-op (stopped at end)
	Placebo + morphine PCA
	Morphine use POD 0–1; pain (VAS); opioid-related symptoms; LOS

	Patel et al., 2022 [15]
	Cardiac surgery (CABG, valve, etc.) – Meta-analysis of 14 RCTs
	2137 vs 1953
	IV Dex infusion 0.1–1.4 µg/kg/h (with/without bolus) intra- and/or post-op depending on trial
	Placebo or usual care (varied by trial; most had opioid or propofol in controls)
	Outcomes aggregated: incidence & duration of postoperative delirium; bradycardia; hypotension; ICU/hospital LOS

	Liu.H et al., 2023 [37]
	Major orthopedic surgery (hip replacement)
	55 vs 55
	0.8 µg/kg IV loading dose before incision; 0.4 µg/kg/h infusion intra-op, continued for 12 h post-op
	Morphine PCA alone
	Opioid consumption 24–48 h; pain scores; PONV; sedation; haemodynamics

	Younsi et al., 2023 [18]
	Breast reconstruction (DIEP flap)
	45 vs 45
	IV Dex infusion 0.5–1 µg/kg/h starting at induction (no bolus) intra-op only
	Standard opioid-based analgesia (no Dex)
	Opioid consumption intra-op and 0–24 h; PONV; vasopressor use; LOS; complications

	Li et al., 2025 [38]
	Total abdominal hysterectomy
	74 vs 73
	1 µg/kg bolus after induction; 0.2–0.6 µg/kg/h infusion intra-op (stopped ~30 min before end)
	Standard anaesthesia (no Dex)
	VAS pain at 1, 6, 12, 24, 48 h; haemodynamics; adverse events; patient satisfaction


Abbreviations: Dex = dexmedetomidine; Ctrl = control; PCA = patient-controlled analgesia; IV = intravenous; VAS = visual analogue scale; PONV = postoperative nausea and vomiting; LOS = length of stay; CABG = coronary artery bypass graft. †Kumar 2014 had two arms (Dex vs clonidine, 40 each) without a placebo, hence not used in meta-analysis. Kim 2017 had three arms; for our purposes, we compare the Dex PCA arm vs the IV PCA-alone arm. All studies administered standard anesthetics (propofol/sevoflurane, opioids) intraoperatively to both groups, except differences as noted. Patel 2022 is a meta analysis of cardiac surgery RCTs and is used only qualitatively for delirium and safety; it is not included in any pooled estimates of opioid consumption or PONV in this review


Supplementary Table 3. Studies excluded after full-text assessment (with reasons).
	Excluded Study (Author, Year) – Ref
	Reason for Exclusion

	Hassan et al., 2007 (Morbidly obese, Dex vs none) [13] 
	Published <2014 (outside search range); small single-center RCT in bariatric surgery (n=30); results superseded by later trials. Excluded to focus on contemporary evidence.

	Tufanogullari et al., 2008  (Dex vs placebo in bariatric) [39]
	Published <2014; early investigation of Dex (n=40) during bariatric surgery. Although it showed reduced pain and PONV with Dex, it predates our inclusion timeframe.

	Ziemann-Gimmel et al., 2014 (Opioid-free TIVA with Dex vs opioid anaesthesia)[32]
	Active comparator design – Dex vs morphine (no true Dex-free group receiving placebo). Bariatric surgery context; found less PONV with Dex. Excluded due to non-standard control (opioid-based TIVA vs Dex-based TIVA).

	Bakr et al., 2023 (Dex vs ketamine vs control in bariatric) [40]
	Three-arm RCT with ketamine group. Not a pure Dex vs placebo comparison – Dex and ketamine both reduced opioids vs control. Excluded to avoid heterogeneity (different primary comparison).

	Zeeni et al., 2019 (Dex vs morphine in laparoscopic bariatric) [41]
	Active control (Morphine bolus + infusion) vs Dex infusion – no placebo. While Dex showed less total opioid use intra+post-op, both groups received opioid, making it a comparative effectiveness trial rather than Dex vs no-Dex.

	Goyal et al., 2016 (Caudal Dex in pediatric surgery) [14]
	Pediatric population (children 2–10 y) and Dex used as regional block adjuvant (caudal epidural). Excluded as per our adult, systemic administration criteria.

	Miao et al., 2020 (Dex + NSAID vs Dex + opioid in thoracic) [30]
	Non-English (Chinese) study; complex design mixing ketorolac with Dex vs sufentanil. Data not accessible in full; excluded for language and non-standard comparison.

	Kruthiventi et al., 2020 (Dex vs no Dex in bariatric – retrospective) [42]
	Not an RCT – propensity-weighted retrospective analysis in bariatric surgery showing less PONV with Dex. Excluded as non-randomised (did not meet inclusion criteria).

	Mostafa et al., 2018 (Dex infusion and blood glucose in bariatric) [43]
	Wrong outcomes – focused on blood glucose levels, not analgesia. Analgesic outcomes not reported. Excluded for lack of relevant outcomes.




Supplementary Table 4. Opioid conversion factors used to derive intravenous morphine-equivalent doses in the meta-analysis.
	Opioid analgesic
	Route/formulation in included trials
	Original unit reported
	Conversion to IV morphine equivalent used in this review

	Morphine
	Intravenous (bolus or PCA)
	mg
	1 mg morphine = 1 mg IV morphine (reference)

	Fentanyl
	Intravenous bolus or PCA
	µg
	100 µg fentanyl ≈ 10 mg IV morphine (0.1 mg/mcg)

	Sufentanil
	Intravenous bolus or PCA
	µg
	1 µg sufentanil ≈ 1 mg IV morphine
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