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Learning Objectives

 Identify which patients should be considered for outpatient IV 

ketamine infusion.

 Describe safety and monitoring parameters of patients 

undergoing outpatient IV ketamine infusion.

 State elements needed to appropriately administer IV ketamine 

in the ambulatory setting.



Patient Selection & Indications

Why for chronic pain?

 Ketamine’s mechanism of action is complex → multiple binding sites 

including NMDA receptors, opioid receptors, Na channels, L-type calcium 

channels (Kohrs & Durieux, 1998; Yang, et al., 2020)

 High affinity → dopamine D2 & serotonin 5-HT2 binding sites and 

significantly inhibits their uptake (Kapur & Seeman, 2002; Jaso, et al., 2017). 

 Chemotherapy-Induced Neuropathic Pain (Pascual et al., 2010).

 Nerve-Injury-Induced Neuropathic Pain (Mei et al., 2010; Orhurhu, et al., 

2019).

 Diabetic Neuropathic Pain (Mak et al., 2015).

 Other neuropathic pain (Tajerian et al., 2015; Orhurhu, et al., 2019).



Patient Selection & Setting Expectations

 Setting expectations 

 Similar as with any intervention

 Assess patients' ability to cope with poor outcomes

 Goal setting

 Explain how treatment fits into the whole multimodal paradigm

 For chronic pain  

 Patient selection

 Prior levels of compliance

 Level of resilience, self actualization/locus of control

 Primary mental health diagnosis

 Prior experience with ketamine

 History of substance abuse

 Not pregnant/hepatic/renal compromise/unstable CV disease



Contraindications/Considerations

 May be contraindicated or (special precautions) for some sub-

populations. 

 History of schizophrenia, psychotic symptoms, post-traumatic stress disorder 
(PTSD).

 Has been shown to exacerbate and/or elicit psychotic symptoms in these 

patients. (Lahti et al., 2001; Xu et al., 2015). 

 Use of benzodiazepines to help prevent development of psychotic symptoms 
(Krystal et al., 1999; Sinner & Graf, 2008). 

 Patients with cardiovascular or hepatic compromise. 

 Increased cardiac stimulation which may be harmful to patients with unstable 

cardiovascular disease (Dahan et al., 2009). 

 Hepatotoxic, especially with chronic use, and exhibits a rise in liver function 

tests (LFTs) in up to 80% of patients (Kiefer et al., 2008).

 Patients with unrealistic/unclear expectations.



Adverse Effects
 Hallucination, dysphoria, dizziness, visual disturbance, sedation (Stoker, et al., 2019)

 Can be dose dependent. 

 Occurrence rate lower in patients diagnosed with depression. Hypothesis is that 

increased NMDA-receptor activity seen in depression is protective against psychotic 

effects of ketamine. 

 Cognitive Effects 

 Dissociative and psychomimetic effects. 

 Sense of a general “euphoria” & disconnection from their surroundings. 

 Formal thought disorder and impairments in both working/semantic memory function. 

 In chronic ketamine abusers, these memory impairments have been shown to persist 

even after abstinence from ketamine suggesting permanent damage to the brain.

 Cystitis 

 Reported in over 25% of long-term ketamine abusers with occurrence related in a dose 

& frequency.  Also of importance is that only 51% of respondents reported improvement 

in symptoms following cessation of ketamine (Winstock et al., 2012).



Adverse Effects

 Hepatotoxicity 

 Frequency of this drug induced hepatotoxicity caused the authors to end their proposed 

study earlier than anticipated (Noppers et al., 2011). 

 Sixteen of twenty (80%) of CRPS patients treated with ketamine infusions for refractory 

pain experienced transient elevations in lever enzyme (AST, ALT, GGT) levels that 

decreased back to baseline within 10–14 days following treatment (Kiefer et al., 2008).

 Cardiovascular Effects 

 Ketamine acts directly on cardiac myocytes as a negative inotropic agent. However, due 

to its central inhibition of norepinephrine reuptake in adrenergic nerves → increase in 

cardiac output via elevations in HR & BP (Suleiman et al., 2012). 

 Ketamine acts like a sympatho-mimetic on the cardiovascular system.

 Neurotoxicity 

 Concern of neurotoxicity arise from animal studies → dose & time-related increases in 

neuronal apoptotic cell death in the frontal cortex and other areas of the brain during 

development (Zou et al., 2009). 



Setting up the Clinic – How We Do It At Stanford

Policy Title: Pain Management - Ketamine Intravenously for Complex Pain



Setting up the Clinic – How We Do It At Stanford

Policy Title: Pain Management - Ketamine Intravenously for Complex Pain



Setting up the Clinic – How We Do It At Stanford

Policy Title: Pain Management - Ketamine Intravenously for Complex Pain

C. CONTRAINDICATIONS

1. Hypersensitivity to Ketamine.

2. Uncontrolled hypertension.

3. Stroke.

4. Head trauma.

5. Intracranial mass.
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Need for Informed Consent: 

who, why, when
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Follow-up

 Call patient day after infusion, assess efficacy & any residual adverse effects.

 Decide on when next infusion:

 Generally, effects with in-patient infusion for chronic pain (5-day continuous 

infusion), last longer (6-12 months)

 Ambulatory infusions (4-6 months)

 “mini-infusions” – in between hospitalizations

 Consider routine monitoring of labs (CMP, EKG, pregnancy) if routine, long-

term treatment

 Updated medication list

 Monitor risk (ketamine is a controlled substance, mental health implications, 

addictive)



Summary

 Identify which patients should be considered for outpatient IV ketamine infusion.

 Without history hepatic/renal compromise

 Appropriate diagnosis (central/neuropathic/nociplastic pain)

 Caution with mental health diagnosis, prior history of trauma/PDST

 Setting expectations/compliant patients/ability to understand directions

 Describe safety and monitoring parameters of patients undergoing outpatient IV ketamine 

infusion.

 Cognitive effects (also balance)

 Other psychomimetic symptoms (during infusion/possibly reactive)

 Renal/hepatic function prior –EKG-consider rapid urine drug screen

 Review list of current medications (particularly what was taken that day)

 State elements needed to appropriately administer IV ketamine in the ambulatory setting.

 ACLS, oxygen, infusion pump, IV access, clinic policy for non-clinicians, clinician on site

Be mindful of Insurance issues (clinic versus hospital infusions for chronic pain)
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Resources
Consensus Guidelines on the Use of Intravenous Ketamine 

Infusions for Acute Pain Management From the American 

Society of Regional Anesthesia and Pain Medicine, the 

American Academy of Pain Medicine, and the American 

Society of Anesthesiologists (2018) Schwenk, E. S., Viscusi, E. R., Buvanendran, A., et.al.(2018). Consensus Guidelines on the Use of 

Intravenous Ketamine Infusions for Acute Pain Management From the American Society of Regional 

Anesthesia and Pain Medicine, the American Academy of Pain Medicine, and the American Society of 

Anesthesiologists. Regional anesthesia and pain medicine, 43(5), 456–466. 

Consensus Guidelines on the Use of Intravenous Ketamine 

Infusions for Chronic Pain From the American Society of 

Regional Anesthesia and Pain Medicine, the American 

Academy of Pain Medicine, and the American Society of 

Anesthesiologists (2018)
Cohen SP, Bhatia A, Buvanendran A, et al. Consensus Guidelines on the Use of Intravenous Ketamine 

Infusions for Chronic Pain From the American Society of Regional Anesthesia and Pain Medicine, the 

American Academy of Pain Medicine, and the American Society of Anesthesiologists. Reg Anesth Pain 

Med. 2018 Jul;43(5):521-546. 

GUIDELINES FOR SAFE ADMINISTRATION OF LOW-DOSE KETAMINE (Revised: October 7, 2020)

Ketamine Guidelines.pdf (pa.gov)

This pain management guideline was written by the staff of the Children's Pain Management Service for the Royal 

Children's Hospital, Melbourne.

[This guideline may NOT be suitable for use in other institutions]

Nurse competencies, Indications, Ketamine infusion set up, Concurrent drugs, etc.

https://www.rch.org.au/anaes/pain_management/Ketamine_Infusion/

https://www.health.pa.gov/topics/Documents/Opioids/Ketamine%20Guidelines.pdf
https://www.rch.org.au/anaes/pain_management/Ketamine_Infusion/
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