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Controlled Drugs and Anesthesia-related 
Medications 

Part of 

narcotics and 

psychotropic 

drugs

Anesthesia-

related 

medications 

Controlled 

drugs



Anesthetics

• Agents that induce local or general loss of 

sensation, including pain.

• Acting on the brain or peripheral nervous 

system to suppress responses to sensory 

stimulation.

• General anesthesia: loss of consciousness, 

usually for surgical pain management. 

• Local anesthesia: targeted sensory blockade in 

specific body regions.

Narcotics

• Drug that produces analgesia (pain relief), 

narcosis (sedation/stupor), addiction 

(physical dependence ), and euphoria (a 

feeling of great elation). 

• Administration:

U.S.: Controlled Substances Act (CSA)

China: Special regulations (e.g. double-

person operation throughout the 

entire process of clinical use.

Anesthetics and Narcotics Have Different Definitions

V. Jevtovic-Todorovic, in Reference Module in Neuroscience and BiobehavioralPsychology, 2017







Pharmacists Are Needed in the 
Perioperative Period

• Surgeons focus more on surgical treatment

• The surgical team does not routinely include members from multiple 

disciplines

• Controlled drugs are in short of standard management in the present 

station (during the perioperative period)

The integration of pharmacists into clinical teams plays a significant 

role in improving patient outcomes and reducing medical costs



Part of Daily Pharmaceutical Work

in Anesthesiology Department, Operating Room

• Listen to the surgeons’ problems or questions 

• Check the controlled drugs’ storage and usage 

management system  

• Give suggestions to solve the questions or improve the 

current condition 

• …
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How to Establish the Anesthesia 
Surgical Pharmacy System

• Assign a full-time pharmacist in the anesthesiology department

• Establish the work system & work mode for the pharmacist



The Work System of Anesthesia Surgical Pharmacist

• Make risk assessment and medication reformulation before anesthesia

• Pay preoperative pharmaceutical visit

• Optimize and monitor narcotic medication regimen

• Prevent and treat anesthesia related adverse reactions

• Conduct research on the changes in pharmacokinetics of drugs related 

to anesthesia



• This paper was published in the

journal Pharmacy Today, which

expounds the system for

anesthesia and surgical

pharmacy (also including the

pharmacist) in detail .



The Working Path of Anesthesia Surgical 
Pharmacist -Preanesthesia

• Pay preoperative pharmaceutical visit

Collect basic information and medication regimen of patients, such as previous medical 

history, previous medication history, allergy history, pre-hospital drug treatment plan, and 

laboratory test results.

• Conduct preanesthesia medication reformulation

Reorganize the patient's medication regimen based on the anesthesia and surgical 

plans, and develop a strategy for discontinuing medications for chronic conditions 

before surgery 

• Monitor and manage the use of preanesthetic medications



Preanesthetic Medications
• Some drugs are given prior to anesthesia. These pre-anesthetic medications serve to

i. Calm the patient, relieve pain

ii. Protect against undesirable effects of the subsequently administered anesthetics or the surgical 

procedure.

iii. Facilitate smooth induction of anesthesia 

iv. Lower the required dose of anesthetic

Preanaesthetic medicines include:

1. Benzodiazepines - midazolam or diazepam: For anxiolysis  and amnesia.

2. Barbiturates - pentobarbital: For sedation

3. Antihistamines -diphenhydramine: Prevention of allergic reactions

4. H2 receptor blocker/PPI- famotidine, omeprazole: Reduce gastric acidity

5. Antiemetics- ondansetron: Prevents aspiration of stomach contents and post surgical vomiting

6. Acetaminophen, celecoxib or opioids (fentanyl) for analgesia

7. Anticholinergics- glycopyrrolate, scopolamine: Reduction of  bronchial and salivary secretions

8. Antibacterials-cefazolin, cefuroxime: Prevention of infection



The Working Path of Anesthesia Surgical 
Pharmacist -During Anesthesia

• To review the rational use of drugs in the whole process of 

anesthesia and formulate the corresponding monitoring plan 

Regulating the use of antimicrobials in the perioperative period, managing and 

monitoring drug compatibility, interaction and adverse reactions during anesthesia.



The Working Path of Anesthesia Surgical 
Pharmacist -Postanesthesia

• Monitoring and managing the postoperative complications

Postoperative complications such as nausea, vomiting, delirium, pain and so on

• Reformulating the postanesthesia medication 

The pharmacist recommends the timing of drug resumption and adjusts the drug 

variety, dosage, and method of administration as needed.



• A common complication after anesthesia

The incidence rate is 30% in the general surgical population and up to 80% in 

high-risk groups.

• PONV is also associated with a significantly longer stay in the 

postanesthesia care unit (PACU)

Postoperative Nausea and Vomiting 
(PONV)



• Rational choice of antiemetic drugs

Antiemetic drugs differ in terms of pharmacokinetic properties, efficacy, and 

side effects

• PONV is closely related to anesthetic-related drugs

Anesthetic-related drugs: volatile anesthetics, nitrous oxide, and postoperative 

opioids.

Dose-dependent manner, prominent in the first 2–6 hours following surgery

Postoperative Nausea and Vomiting 
(PONV)



Risk Factors for PONV

Gan, T.J., et al., Fourth Consensus Guidelines for the Management of Postoperative Nausea and  Vomiting. Anesth Analg, 2020. 131(2): p. 411-448.



Risk Factors and the Points for PONV

Gan, T.J., et al., Fourth Consensus Guidelines for the Management of Postoperative Nausea and  Vomiting. Anesth Analg, 2020. 131(2): p. 411-448.



Strategies to Reduce  PONV Baseline Risk
– Optimization of Anaesthetics’Use

• Give priority to local anesthesia

• Use propofol for induction and maintenance of anesthesia

• Avoid using nitrous oxide in surgeries lasting over 1 h 

• Avoid using volatile anesthetics

• Minimize the use of opioids and take adequate hydration in intraoperative  

and postoperative 

• Use sugammadex instead of neostigmine for the reversal of neuromuscular 

blockade

Gan, T.J., et al., Fourth Consensus Guidelines for the Management of Postoperative Nausea and  Vomiting. Anesth Analg, 2020. 131(2): p. 411-448.



Optimized Anaesthetic Protocol 
Has Low Rate of PONV

CAP, conventional anaesthetic protocol; OAP, optimised anaesthetic protocol; PONV, postoperative nausea and vomiting

Yang, Y., et al.,  BMC Anesthesiol, 2024. 24 (1): p. 207.



The Management Strategies 
for PONV

Gan, T.J., et al., Fourth Consensus Guidelines for the Management of Postoperative Nausea and  Vomiting. Anesth Analg, 2020. 131(2): p. 411-448.



Antiemetics and Their Dosage and Duration of 
Administration for Prevention of PONV

Gan, T.J., et al., Fourth Consensus Guidelines for the Management of Postoperative Nausea and  Vomiting. Anesth Analg, 2020. 131(2): p. 411-448.
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CASE 1 Serotonin Syndrome

Patient Overview

• Age/Gender: 70-year-old male

• History: Vestibular migraines (on high-dose venlafaxine)

• Planned Procedure: Green-light PVP of prostate (outpatient)

Anesthesia & Recovery

• Induction:

• Propofol 200 mg

• Ketamine 20 mg

• Fentanyl 0.1 mg

• Postoperative Event

Awakening: Myoclonic jerks (bilateral upper/lower extremities)

Initial Tx: Meperidine 25 mg IV → worsened jerks/hypertonia

Rescue Tx: Midazolam 4 mg IV → rapid improvement

Smischney, N.J., et al., Serotonin Syndrome in the Perioperative Setting. Am J Case Rep, 2018. 19: p. 833-835.



Smischney, N.J., et al., Serotonin Syndrome in the Perioperative Setting. Am J Case Rep, 2018. 19: p. 833-835.

CASE 1 Serotonin Syndrome
Case-Specific Mechanism:

•Chronic venlafaxine (SNRI)+Intraoperative fentanyl→ Serotonin toxicity cascade

Definition

•CNS serotonin excess → spectrum of neurological signs

Diagnostic Hallmarks (Bolden et al. criteria):

•Clonus (inducible/spontaneous)

•Tremor

•Hyperreflexia

⚠️Critical Practice Takeaway:

Avoid fentanyl/meperidine in chronic serotonergic drug users→ Consider morphine/oxycodone (non-

serotonergic opioids)



Medications that Can Be Associated with 
Serotonin Syndrome

Smischney, N.J., et al., Serotonin Syndrome in the Perioperative Setting. Am J Case Rep, 2018. 19: p. 833-835.



CASE 2 Hypotension

Patient Overview

• Age/Gender: 67-year-old male, 77.5 kg

• History: Hypertension (Nifedipine SR 30 mg QD, Losartan/HCTZ 62.5 mg QD)

• Procedure: Laparoscopic radical prostatectomy

Anesthetic Induction

• Pre-induction: BP 175/80 | HR 55 (ECG)  

• Drug Protocol:  Midazolam 1 mg, Sufentanil 15 μg, Propofol 150 mg, Vecuronium 50 mg 

Intraoperative Crisis

▸ Phase 1:HR ↑↑ >105 bpm (sustained)

▸ Phase 2:HR ↓↓↓ <30 bpm + BP 130/80 → 80/35 mmHg

Emergency Management

→ Ephedrine 15 mg IV (split dosing)

→ Resolution: BP 130/80 | HR 60

Zhang, X., Bradyarrhythmia and hypotension during anesthetic induction-reconsideration of  nifedipine: a case report. J Int Med Res, 2021. 49(8)



Drug Interaction Pathways

• Nifedipine (CCB):

SA/AV node suppression → Bradycardia/Conduction delay→ Synergy with anesthetics → 

Exaggerated hypotension

• ARB (Losartan) Combo:

Additive vasodilation → Refractory hypotension

Current Evidence-Based Recommendations

► RBs/ACEIs in NON-HF patients:

- Withhold on surgery day 

- Rationale: ↓ risk of refractory hypotension

► CCBs (Nifedipine/Amlodipine):

- No strong consensus 

- Consider dose reduction if combined with ARB

Zhang, X., Bradyarrhythmia and hypotension during anesthetic induction-reconsideration of  nifedipine: a case report. J Int Med Res, 2021. 49(8)

CASE 2 Hypotension



CASE 3 Seizure
Patient Overview

•Age/Gender: 44-year-old male, 60 kg

History: No epilepsy/drug allergies

•Procedure: C2-C5 astrocytoma excision

Anesthetic Induction

Propofol 2-3 mg/kg, Fentanyl 2-3 μg/kg, Vecuronium 0.1 mg/kg, Maintenance: Propofol TCI (BIS 40-60) 

Intraoperative Crisis

▸ Timeline: 0-30 min: Stable BIS 45 | ETCO₂ 35 mmHg, 30 min: Surgical dissection →GTCS: 4-limb + 

truncal tonic-clonic activity ↑ BP/HR (Δ+40%) | ↑ ETCO₂ >50 mmHg | BIS ↑↑ 85

Emergency Management

▸ Midazolam 2mg IV (GABA agonism) → No response → Stop propofol (Paradoxical pro-convulsant risk)

▸Alternative Anesthesia: Dexmedetomidine infusion (α2-agonist neuroprotection)+Fentanyl (μ-opioid analgesia)

Outcomes

▸ Immediate seizure termination and surgery completed uneventfully

Kumar, A., et al., Intraoperative refractory status epilepticus caused by propofol -a case report. Korean J Anesthesiol, 2021. 74(1): p. 70-72.



CASE 3 Seizure
Seizure-like phenomenon (SLP):

•Generalized tonic-clonic seizures, Focal motor seizures

•Tic-like hypertonia, Oculogyric crises, Rhythmic myoclonus

Pathophysiological Mechanism

• Cortical disinhibition → Uncontrolled glutamatergic surge

Diagnostic Challenges

•Random (induction → emergence)

•Masked by NMB → Delayed recognition

Management Protocol

•Immediate Propofol Cessation

•Antiseizure Agents: Midazolam and Levetiracetam

Kumar, A., et al., Intraoperative refractory status epilepticus caused by propofol -a case report. Korean J Anesthesiol, 2021. 74(1): p. 70-72.



CASE 4 Allergy

Linauskiene, K., et al., Severe anaphylactic reaction to cisatracurium during anesthesia with  cross-reactivity to atracurium. Open Med (Wars), 2020. 15(1): p. 384-386.

Patient Overview

•Age/Gender: 40 y/o female, 55 kg

•Scheduled Procedure: Laparoscopic ovarian cystectomy

•Past Anesthesia: Ovarian cystectomy & appendectomy (no adverse reactions)

Anesthetic Induction

Midazolam: 2 mg, Fentanyl: 100 μg, Propofol: 200 mg, Cisatracurium: 5 mg 

Intraoperative Crisis

▸ Facial flushing & conjunctival redness, Tachycardia: HR ↑ 135 bpm, BP ↓ 39/29 mmHg

▸ Suspected Diagnosis: Anaphylactic shock

Emergency Management

▸ Intubation & mechanical ventilation, IV fluids, epinephrine, corticosteroids

▸ Neostigmine 2 mg (residual neuromuscular blockade reversal)

Outcomes

▸ Vital signs stabilized and Surgery postponed



CASE 4 Allergy

Suspected Drug Profile
• Chemical Structure: Divalent ammonium compounds (tertiary/quaternary ammonium groups)

• Ubiquitous Sources: Cosmetics, disinfectants, pharmaceuticals

Mechanism of Allergy
• Key Pathway: Non-specific mast cell/basophil activation → Histamine release Accounts for ~50% of 

NMBA-induced adverse reactions

Clinical Features
• Onset: Rapid (minutes post-administration)

• Systems Involved: Skin: Rash, Cardiovascular: Tachycardia, Respiratory: Rhinitis, 

Other: GI/CNS/genitourinary symptoms

• Cross-Sensitivity: 60–70% between different NMBAs

Critical Recommendations
• Preoperative Evaluation: Detailed allergy history (focus on NMBA/cosmetic exposures)

• Risk Mitigation: Avoid same-class NMBAs in allergic patients,  Consider alternative agents (e.g., 

neostigmine for reversal)

• Emergency Readiness: Prepare epinephrine, antihistamines, corticosteroids

Linauskiene, K., et al., Severe anaphylactic reaction to cisatracurium during anesthesia with  cross-reactivity to atracurium. Open Med (Wars), 2020. 15(1): p. 384-386.



CASE 5  Systemic toxicity of local anesthetics
Patient Overview

•Age/Gender: 25 y/o male, 65 kg, no prior comorbidities

•Scheduled Procedure: Phimosis circumcision under local anesthesia (2% lidocaine 600 mg)

Clinical Progression

•20 minutes post-injection:

• Early CNS symptoms: Headache, tinnitus, visual/hearing disturbances

• Neuromuscular signs: Oral twitching, trismus, limb rigidity

•Later stages (5-hour course):

• Advanced CNS toxicity: Agitation, hallucinations, logorrhea

Emergency Management

▸ Immediate Stabilization: Airway protection + 100% oxygen

▸ Lipid Emulsion Therapy: Bolus: 100 mL IV over 2–3 min, Infusion: 200–250 mL over 15–20 min

Monitoring: Continuous ECG, neurological assessment 

Outcomes

▸ Full recovery with no residual deficits

Chiang YY, Tseng KF, Lih YW, Tsai TC, Liu CT, Leung HK. Lidocaine-induced cns toxicity--a case report. Acta Anaesthesiol Sin 1996, 34(4): 243-246



Local Anesthetic Systemic Toxicity (LAST)

• Systemic toxicity caused by LA absorption affecting CNS and cardiovascular systems.

Clinical Presentation

• Mild Symptoms: Tinnitus, perioral numbness, dizziness

• Severe Complications: Seizures → Arrhythmias → Cardiac arrest

Mechanism of Toxicity

• Sodium Channel Blockade: Disrupts ion transport → Impaired nerve conduction & cardiac function

• Lipophilicity Impact: Higher lipophilicity = ↑ Toxicity risk (e.g., bupivacaine > ropivacaine)

Preventive Strategies

• Technique Optimization: Ultrasound-guided regional anesthesia

• Dose Control: Adhere to weight-based maximum doses (e.g., lidocaine ≤ 4.5 mg/kg)

• Vigilant Monitoring:

• Critical window: First 30 min post-injection

• Track CNS/CV signs (HR, BP, mental status)

Chiang YY, Tseng KF, Lih YW, Tsai TC, Liu CT, Leung HK. Lidocaine-induced cns toxicity--a case report. Acta Anaesthesiol Sin 1996, 34(4): 243-246

CASE 5  Systemic toxicity of local anesthetics
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An anesthesia and surgical pharmacist is needed to be staffed and involved in the 

clinical application and management of anesthesia-related medications in the 

perioperative period. 

It is believed that cooperating with anesthesiologists to provide anesthesiology 

services and pharmaceutical care, such as assessing the pre-anesthetic medication risks, 

optimizing medication regimens and assisting in handling unexpected events, could 

improve the quality and safety of anesthesia. The operation will be more successful, 

patient safety will be better guaranteed, and better clinical results will be obtained.

The Key Role of an Anesthesia and Surgical Pharmacist 



The pharmaceutical study related to anesthesia conducted in the perioperative 

period won the first prize of Hospital Pharmaceutical Science and Technology 

Award of Guangdong Pharmaceutical Association
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