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Learning Objectives 

• Recognize the risks and benefits of ketamine as an analgesic 
with a focus on: 

• Relevant Pharmacology 

• Dose response 

 

• Identify ketamine’s potential role in: 

• Inpatient pain care 

• Outpatient pain care 

• Infusion 

• Oral 
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Outline: Ketamine and pain 

• Background: the monoanesthetic 

• Mechanism of analgesia 

• Pharmacokinetics 

• Benefits of adjunctive ketamine 

• Contraindications 

• Inpatient pain care (acute and chronic) 

• Outpatient pain care 

• Infusion 

• Oral 

 

ddickerson@dacc.uchicago.edu 



Recipes for success 
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Adjunctive agents are like condiments … 

= 
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Background: Ketamine 

• Developed in 1963 

• Veterinary anesthetic 

• PCP analog 

• Schedule 1 narcotic 

• Club drug 

• ? Stigma  Knowledge gap 
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Background: Ketamine infusion 

 

 

 

 

 

 

~Infusions are safe and effective~ [two compartment model suggested, IBW dosing] 

 No post-op respiratory depression observed 

 Transient increased in arterial pressure, heart rate and cardiac output 

 2 of 31 patients had unpleasant dreams postoperatively (2 of 31 had pleasant 
dreams) 

 3 of 31 patients had nausea (65% nitrous oxide given to all patients) 

 

         What dose?  2mg/kg then 40mcg/kg/min 
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Mechanism of analgesia 

• Glutamatergic NMDA receptors 

• Non-glutamatergic NMDA receptors 

• Opioid receptors 

• Influence on cholinergic and adrenergic signaling 

• GABAA Signaling 

• Peripheral v. central debate 

 

•C-fiber afferent and spinal modulation (RL V) 

•Recoupling of opioid receptor 

ddickerson@dacc.uchicago.edu 

Glutamatergic NMDA 
receptor 



Important pharmacology 

• High plasma clearance of 17mL/kg/min 

• Elimination half life of 153 minutes 

• Metabolized primarily to norketamine  (30% relative potency) by 

hepatic microsomal enzymes (cytochrome p450[2B6]) 

• Norketamine: renally cleared 

• Direct analgesic properties at 5-10 mcg/kg/min infusion 

• Can be safely administered at low doses (2-4mcg/kg/min)  

 

 

 

ddickerson@dacc.uchicago.edu 



Adverse effects (anesthetic doses?) 

• Increased oral secretions 

• Increased pulmonary arterial pressure  

• Psychotomimetic reactions (hallucinations, vivid dreams) 

• Per the manufacturer: may be unsafe in the presence of 

uncontrolled arterial hypertension 

• Caution has been suggested for CAD or right heart failure 

• May increase CBF if preexisting increased vascular tone, appears 

dose dependent 
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Controversial Contraindications 

• Paranoid or delusional patients (may exacerbate delirium) 

• ICP (if doses > than 2mg/kg and non-controlled ventilation) (?) 

• Renal Failure (?)  

• Seizure disorder (?) (Modica et al, 1990) 

 

• Although myoclonic and seizure-like activity in normal patients– may possess 
anticonvulsant activity 

• Does not alter the seizure threshold in epileptic patients (Celesia et al, 1975) 
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Beneficial effects 

• Bronchodilator 

• Minimal respiratory depression with only mild hypercapnia 

• At clinically effective doses, preservation of airway reflexes as 

compared to other IV anesthetics 

• Mood elevator 

• Improved analgesia 

• Reduced opioid exposure 
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Perioperative ketamine 

47 studies 
Reduced pain, reduced 
time to first analgesic 

Can J Anesth 2011;58:911-923. 



Perioperative ketamine 
Greatest efficacy in: ortho, upper abd. 
thoracic 

PONV reduced when effective 
reduction of opioids, NS as well 
however 
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Low dose infusion, postoperatively 

39 studies 2482 patients, 1403 received ketamine 

Opioid consumption reduced by 40% 
Decreased pain scores 
No major complications (up to 48h) 
Optimal dose and regimen unknown 
<1.2mg/kg/h = low dose? 
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Ketamine policy/protocol at UCM 

1-5mcg/kg/min  
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Effectively 

applying infusion 

therapy 
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Ketamine policy/protocol at UCM 
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Schwenk et al., Reg Anesth Pain Med 2016; 41(4):482. 
5000 spine patients, 211 received ketamine 



10-15mg bolus by apms physician then 5mg/h infusion 
May repeat bolus in 10 min, and increase by 5mg/h 
Max 1mg/kg/h 





Knoebel, Malec, Dickerson, UCM Quality & Safety Symposium, May 2016 
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Providing comprehensive rescue therapy 

30 Ketamine for postoperative pain | 

Patient: This medicine doesn’t seem 
to be working is there anything else 
that can be done?” 

Family member 

Primary provider 
Nurse Physical  

Therapist 

Inpatient pain expert 
(regionalist) 

Pharmacist 

Chronic pain 
specialists 

Palliative care 
Psychology 

MMA already  
on board 



Outpatient infusion therapy 

Patil, S et al., Pain Medicine 2012;13:263-269. 
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Challenges in outpatient ketamine infusion 

• Billing, billing, billing, opportunity cost 

• Facility fee 

• Profee <60min infusion 

• CPT: 96365-66 Intravenous infusion, for therapy, prophylaxis, or 

diagnosis (specify substance or drug); initial up to 1 hour, 16-60 

minutes (less than 16min = IVP) 

• 30 min  

• Variable recovery period (policy driven) 

• Benefit: additional option for refractory patients. 

 



Outpatient oral ketamine  

Blonk, MI et al., Eur J Pain 2010;14(5):466. 



Marchetti F, Eur J Pain 2015; 19:984.  



Conclusion: limit the cooks in the kitchen 

= 
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Thank you! 

Feel free to email me questions: 
ddickerson@dacc.uchicago.edu 
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