Appendix 1: Definitions and Management of Adverse Events​

	Adverse event
	Definition
	Management 

	Respiratory depression
	Respiratory rate < 8 breaths/min or SpO₂ < 90% on room air or requiring supplemental oxygen to maintain SpO₂ ≥ 92%
	1. Stimulate patient and instruct to take deep breaths
2. Administer supplemental oxygen (2–4 L/min via nasal cannula)
3. If persistent, temporarily pause PCIA and administer naloxone 0.04–0.4 mg IV, repeated every 2–3 minutes as needed
4. If severe (apnoea or SpO₂ < 85%), initiate bag-mask ventilation and consider endotracheal intubation

	Hypotension
	Systolic blood pressure (SBP) < 90 mmHg or decrease > 20% from baseline, or mean arterial pressure (MAP) < 65 mmHg
	1. Place patient in Trendelenburg position
2. Administer IV fluid bolus (250–500 mL crystalloid)
3. If persistent, reduce or pause dexmedetomidine infusion
4. Administer IV vasopressor (ephedrine 5–10 mg or phenylephrine 50–100 µg) as needed
5. If refractory, consider ICU transfer

	Bradycardia
	Heart rate (HR) < 50 bpm
	1. Assess for contributing factors (e.g., dexmedetomidine, vagal stimulation)
2. If symptomatic (hypotension, dizziness), administer atropine 0.5 mg IV, repeat every 3–5 minutes up to 3 mg
3. If persistent and symptomatic, pause dexmedetomidine and consider temporary pacing if severe

	Tachycardia
	Heart rate (HR) > 100 bpm
	1. Assess for pain (treat with PCA bolus if NRS ≥ 4)
2. Assess for hypovolaemia, bleeding, or anxiety
3. If persistent without identifiable cause, consider ECG monitoring and cardiology consultation

	Hypertension
	Systolic blood pressure (SBP) > 160 mmHg or diastolic blood pressure (DBP) > 90 mmHg
	1. Assess for pain (treat with PCA bolus if NRS ≥ 4)
2. Assess for bladder distension or anxiety
3. If persistent, consider IV antihypertensive (labetalol 5–10 mg or hydralazine 5–10 mg) as needed

	Postoperative nausea and vomiting (PONV)
	Nausea (subjective sensation) or vomiting/retching occurring after surgery
	1. Assess for contributing factors (opioids, hypotension, pain)
2. Administer antiemetic: ondansetron 4 mg IV (if not already given) or droperidol 0.625–1.25 mg IV
3. If refractory, consider dexamethasone 4–8 mg IV or combination therapy
4. Ensure adequate hydration

	Pruritus
	Itching, localized or generalized, attributed to opioid use
	1. Reassure patient if mild
2. If distressing, consider low-dose naloxone infusion (0.25–0.5 µg/kg/h) or nalbuphine 2.5–5 mg IV (exploiting its µ-antagonist properties)
3. Antihistamines (diplenhydramine 25–50 mg IV/IM) if not contraindicated

	Dizziness
	Sensation of lightheadedness or unsteadiness
	1. Assess for hypotension or orthostatic changes
2. Ensure patient safety (assist with ambulation, bed in low position)
3. If persistent, consider reducing PCA bolus dose or background infusion

	Excessive sedation
	Richmond Agitation-Sedation Scale (RASS) score < -3 (deep sedation) or difficulty arousing
	1. Stimulate patient and assess airway patency
2. Hold PCA until patient returns to target sedation level (RASS -2 to 0)
3. Administer supplemental oxygen
4. If severe or with respiratory depression, administer naloxone 0.04–0.4 mg IV


[bookmark: _GoBack]​​Notes:​​
1. PCIA: Patient-Controlled Intravenous Analgesia.
2. IV: Intravenous.
3. Baseline value is defined as the average measurement obtained within the 30-minute period prior to anesthetic induction.
4. The selection and dosing of vasoactive agents (e.g., norepinephrine, dopamine) must be individualized and titrated according to the patient's hemodynamic parameters.
5. All management measures must be implemented based on comprehensive clinical judgment.
6. Any serious AE must be reported to the principal investigator within 24 h and to the ethics committee within 72 h.
7. The attending anaesthesiologist on duty is responsible for implementing and documenting the above measures.
1 Hypertension
Additional Intervention Trigger: Antihypertensive treatment will be initiated immediately if any of the above criteria are met and the patient exhibits symptoms suggestive of hypertensive crisis or target-organ dysfunction (e.g., severe headache, chest pain, dyspnoea, altered mental status, or new neurological deficit), regardless of the degree of blood pressure elevation. In asymptomatic patients meeting the numerical criteria, a confirmatory repeat measurement will be obtained within 5 minutes before intervention. 

2 Hypotension
Definition: Mean arterial pressure (MAP) < 65 mmHg or a decrease of > 20% from preoperative baseline value.
Clinical context: These numerical thresholds serve as screening criteria; however, the decision to escalate treatment (beyond initial fluid administration) will be guided by the presence of clinical signs of hypoperfusion, including but not limited to:
· Altered mental status
· Oliguria (urine output < 0.5 mL/kg/h)
· ECG changes suggestive of myocardial ischemia
· Dizziness or syncope
· Pallor or prolonged capillary refill time
Management:
Asymptomatic hypotension (meeting numerical criteria but without hypoperfusion signs) will be monitored closely without immediate pharmacological intervention.
Symptomatic hypotension or evidence of end-organ hypoperfusion will trigger stepwise management: intravenous fluid bolus (250–500 mL crystalloid), reassessment, and if refractory, vasopressor support (e.g., norepinephrine) as clinically indicated.
Individualization: Treatment decisions will be tailored to each patient's baseline status, frailty level, and overall clinical picture, in accordance with the principles of individualized geriatric care.

3 Respiratory depression is defined as SpO₂ ≤ 92% or respiratory rate < 8 breaths/min. This threshold was chosen because frail elderly patients have diminished cardiopulmonary reserve and may experience clinically significant hypoxemia at SpO₂ levels that would be better tolerated in younger or healthier populations. All adverse events will be documented in the case report form and reviewed by an independent safety committee.

4 Postoperative Nausea and Vomiting (PONV)

	PONV Grade
	Severity
	Description

	0
	None
	No nausea or vomiting.

	1
	Mild
	Patient complains of nausea but does not require antiemetic treatment.

	2
	Moderate
	Patient complains of nausea and requires antiemetic treatment.

	3
	Severe
	Patient experiences episodes of vomiting or retching, requiring antiemetic treatment.



Definition of Severe Pain Adverse Event: Persistent pain defined as a Numeric Rating Scale (NRS) score ≥ 7 at rest or during movement, lasting for more than 24 consecutive hours, despite optimal use of the PCIA pump and administration of rescue analgesia as per protocol.
