Q@e ﬂClO rq’ Safely Prescribing Ketamine for Pain:

PHARMAC A A Guide for Palliative Care Clinicians
CONTENTS
INTRODUCGTION ...ttt ettt et e e e e e sttt e e e e e s e aaaab et e e eeeesaaaaa b et aeeeeesaaassseeaeeeeeesasasebaaaeeseeasaanssbaeeeesssasasssenaeaeesssanannns 1
ROLE OF NMDA RECEPTOR BLOCKERS IN PAIN .......oootiiiiiiititeee ettt e e e e ettt et e e e e e s sbtb et e e e s e sssaansbbaeeeeesessanssenaeeeesssanansns 2
DETERMINING APPROPRIATE CANDIDATES..........ooitiiteittentenie st et et et e st e sttt satesate et e e sbeesbeesaeesasesaseeabeebeesneesaeesneeenseenseens 2
SAFE PRESCRIBING PRACTICES........ccetiitiitteiteiit et ettt e st ettt et e bt e sbeesaeeeaee et e e sbeesbeesaeesabeeabe e be e beesbeesaeeeateenbeenbeesseesanesane 2
Contraindications aNd PreCaULIONS. ............oouiiiiiiiiieete ettt sttt et et e bt e saee st e sar e e b e beennees 2
Pharmacokinetics and Drug INt@ractions .............c..oiiiiiiiii i e e st e e s s e e e s sabee e s s saneeeseares 3
RouUte Of AdMINISTration ..........cooouiiiiiiiiii ettt et e et e e s bt e e bt e e s abeesbeeesabeesbeeesnbeesneeesareeennes 3
Dose-Related CONSIAEIAtIONS............cocuiiiiiieie ettt ettt et e e bt e sb e e saeesae e st e et e e bt e abeesneesaeeenseenseens 4
[ Lo T3 T 0T o 4 1 4
AAVEISE EFfECES ...ttt ettt h e s a e et et e bt e bt e s bt e e bt e e a e e e a b e et e e bt e eheeeheeeatesabe e bt e be e reennees 5
1Y LT 011 o141 o - SO TP PP UROPRTPPPPO 5
REGULATORY CHALLENGES. ... s s s s 5
SUIMIMARY ...ttt ettt et e st esheesate st e e bt e sbeesaeeeaseeabeea bt e beesbeesaeeeateeab e e b e e sh e e saeeeabeeabeea bt e bt e abeesaeeeabeenteenbeesaeesanenane 6
REFEREINCES. ....... .ottt ettt ettt et e e e e e e bbbttt e e e e e s e an e b et e eeeee e e ase b et e eeeeea e nns b b eeeeeeeaaaannsebeeeeeeesaannreneeeeesesanannne 6
INTRODUCTION

Physical pain is a common health problem that considerably undermines the quality of life of those in the hospice and
palliative care population.! Although opioids can provide effective pain control in many cases, they may not completely
relieve pain for all patients.?? Subsequently, these patients require the addition of one or more adjuncts to their pain
regimen.>® The use of ketamine as an adjunct for moderate to severe pain has gained interest, in part because ketamine
improves pain refractory to standard therapy and has an opioid-sparing effect.®

Although ketamine is prescribed for pain at 1/10th to 1/100th anesthetic doses, concerns exist regarding its dose-
related adverse effects.” At the lower doses used for pain, side effects are dose-dependent and include dissociative
feelings (“spaced out”), nausea, sedation, delirium, and hallucinations and are reported more frequently with
intravenous administration. There is increasing concern about the potential for neuropsychiatric, urinary, and
hepatobiliary toxicity with long term exposure.® Additionally, federal, state and local level regulations and policies can
make it more difficult to prescribe and use ketamine for the management of pain. These regulations coupled with
ketamine’s dose-related adverse effects and clinicians’ general inexperience with the use of ketamine for pain
management can create challenges to safely using ketamine for pain management.’

This article provides a general review of ketamine and guidance to healthcare practitioners for making decisions and
overcoming challenges to safely use ketamine in their own practice.
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ROLE OF NMDA RECEPTOR BLOCKERS IN PAIN

Pain syndromes can be challenging and are often associated with a reduction in opioid-responsiveness. Some patients
may require high doses of opioids to manage pain that are often associated with adverse effects without achieving
adequate analgesia. Reduction in opioid-responsiveness arises from cross-talk between opioid receptors and the N-
methyl-D-aspartate (NMDA) receptor-channel in the central nervous system (CNS). Opioid receptor activation by opioids
results in opening of the NMDA receptor channel leading to a cascade of events that ultimately down-regulates the
opioid receptor and its effects, thereby contributing to opioid tolerance, allodynia, hyperalgesia or other neuropathic
pain syndromes.! Activation of the NMDA receptor also plays a role in progressive changes in neuronal excitability in
central sensitization and the reduction of opioid analgesia.'?*

Medications with NMDA receptor antagonist activity include ketamine, methadone, memantine (Namenda®),
amantadine (Symmetrel®) and dextromethorphan (Delsym®, Nuedexta® (in combination with quinidine)). Ketamine has
higher affinity for the NMDA receptor than other agents making them weaker NMDA receptor blockers in comparison.?
This means less potential to block the sensitization process and, as a result, appear to be less effective for neuropathic
pain than ketamine.>!® In addition, other NMDA blockers, such as methadone, may not be the most appropriate choice
for all patients due to the potential for significant drug-drug interactions.?” These factors coupled with growing evidence
that ketamine can be effective for a variety of types of pain, especially difficult-to-treat pain, led to the renewed interest
in ketamine.

DETERMINING APPROPRIATE CANDIDATES

Ketamine can be effective and generally well tolerated for patients with difficult-to-treat central pain, painful peripheral
neuropathy, postherpetic neuropathy, orofacial pain, fibromyalgia pain, stump or phantom limb pain, and cancer-
related neuropathic or bone pain.’®2! The evidence base regarding the use of ketamine, however, is primarily anecdotal
evidence consisting of case reports, case series and small uncontrolled trials. In these reports, though, ketamine is most
commonly used in conjunction with an existing opioid regimen. Conversely, Hardly J, et al conducted a randomized,
double-blind controlled trial that showed “burst dosing” of subcutaneous ketamine provided no greater benefit than
placebo in providing pain relief with an increased risk of adverse effects in patients with refractory chronic cancer-
related pain.?? Additionally, a Cochrane review concluded that insufficient data exists to assess the benefits and harms of
ketamine as an adjunct to opioids for pain relief.?® Given the overall weak evidence base coupled with the propensity for
adverse effects, ketamine may be best reserved as a third- or fourth-line choice for the management of neuropathic or
chronic pain syndromes that are poorly responsive to titrated opioids and other traditional oral adjuvant analgesics (e.g.,
gabapentin, pregablin, antidepressants).

SAFE PRESCRIBING PRACTICES

Prescribing ketamine safely considers patient-specific factors along with the contraindications, pharmacokinetics,
dosing, available dosing formulations, adverse effects, monitoring parameters and federal, state or local regulations or
policies regarding ketamine.

Contraindications and Precautions %

e Contraindicated for patients where a significant elevation of blood pressure would constitute a serious hazard
(e.g., uncontrolled hypertension, stroke, head trauma, heart failure, cardiac disease).

e Exercise caution when prescribing for patients with a history of psychiatric disorders, recent delirium, or
substance abuse due to increased risk of precipitation of psychosis and potential for abuse.
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Pharmacokinetics and Drug Interactions 262°32

Absorption Distribution Metabolism Elimination
Water-soluble, lipophilic Widely distributed into Ketamine is metabolized Metabolites are primarily
Onset of Action: highly perfused tISSU?S first by the Cytochrom.e P450 excreted:

(e.g., heart, lung, brain) (CYP 450) system in the e Renally (90%)
* IV:15-30 seconds liver, specifically by these e Fecally (5%
e IM: 5 minutes Low protein binding » 5P y oy ecally (5%) '
e SC:15-20 minutes enzymes: e <5%unchanged in
: _ Duration of Action: e 3A4 (major) the urine
e PO:15-20 minutes e |V:10-15 minutes e 2C9 (minor) L
) Half-life is ~ 2-3 hours
e [M: 0.5-2 hours .
Metabolites:
e PO:4-6 hours .
e Norketamine
e Hydroxy-
norketamine
Bioavailability:
o |M:93%
e PO:20%

Azole antifungals, such as fluconazole (Diflucan®), inhibit certain CYP 450 enzymes and may increase ketamine
serum concentrations, while inducers of enzymes, such as carbamazepine (Tegretol®), may decrease ketamine
concentrations. These combinations should be used with caution.

Ketamine can potentiate CNS or respiratory depression when prescribed with other CNS depressants (e.g.,
opioids, sedatives).

Concomitant use of low doses of benzodiazepines or haloperidol to prevent the psychomimetic effects of
ketamine is usually well tolerated.

Routes of Administration

110920

Although several routes of administration and dosing strategies have been studied for ketamine, no one route of
administration or regimen has been shown to be superior to another.?4%32 Therefore, the use of ketamine
remains highly individualized to the patient and regimens are often based on prescriber’s experience or pre-
determined policies or protocols. Table 1 offers general dosing guidelines which are extrapolated from the
literature,!824-26:29

Ketamine is usually administered orally, subcutaneously or intravenously for the management of pain. Other less
common routes of administration include the rectal, intranasal and topical route.?

Limited evidence suggests that ketamine is effective and well tolerated when compounded into a gel alone or in
combination with amitriptyline and applied topically for localized peripheral neuropathy.?3%34 The amount of
the application does not have to cover the entire area of pain, only to the most painful area of intact skin.
Usually an effective dose is 0.4mg/kg/dose of ketamine applied three times a day.

Limited evidence suggests that when converting from oral (PO) to intravenous (IV) or subcutaneous (SC) and vice
versa, a reasonable conversion ratio is 1:1.2° However, after continued use of ketamine administered IV or SC
(i.e., weeks to months), a smaller PO daily dose (25-50% of IV/SC) may continue to provide pain relief, due in
part to the increase in the presence of the norketamine metabolite after oral administration.?®
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Dose-Related Considerations

The effect of ketamine can persist for several days to weeks to months after analgesia is achieved, even with
short-term use (i.e., a few days to a few weeks).?82® Long-term use of ketamine is associated with persistent
memory and cognitive dysfunction and may be associated with urinary toxicity. Therefore, once analgesia is
achieved consideration should be given to stopping ketamine.

Although no specific data is available to guide dosing in patients with renal or liver impairment or in the frail,
elderly, given ketamine’s pharmacokinetics and the fact that NMDA receptor binding is decreased with age, it
may be prudent to reduce the dose initially in these patients (e.g., 25-50%).2

Although some clinicians routinely reduce the opioid dose by 25-50% when starting ketamine,** downward
adjustment of concomitant opioid regimen should be considered if sedation occurs with onset or increasing
ketamine doses.? Further, reduction of opioid dose should be attempted as pain relief is achieved with
ketamine.?*

Although abrupt discontinuation after the short-term use of ketamine does not usually result in withdrawal
phenomena, gradual discontinuation is preferred for patients after long-term use (> 2-3 weeks of continued
use).?® Whole body hyperalgesia and allodynia have been reported after sudden cessation of ketamine after 3
weeks of use. No specific recommendations are available regarding titration but decreasing the dose over a
minimum period of one week would be a reasonable strategy.

Table 1

“Burst” Parenteral
Consider loading dose*®

Initial: 0.6mg/kg administered
over 4 to 24 hours, up to 60mg IV
or 100mg SC

Titrate: Consider increasing by
30% with each subsequent
infusion until pain relief or dose-
limiting adverse effects occur.
Burst dosage may be repeated
daily for 5 days.

Continuous Parenteral
Consider loading dose*®

Initial: 0.01mg/kg/hour to
0.1mg/kg/hour IV/SC

Titrate: Consider increasing by
30% every 12 hours until pain
relief or dose-limiting adverse
effects occur. Maximum reported
dose in the literature is
3.6grams/24 hours IV/SC.

Enteral
Consider loading dose*

Initial: 10mg to 25mg PO TID or
0.5mg/kg HS initially

Titrate: Consider increasing by
10mg to 25mg every 24 hours until
pain relief or dose-limiting adverse
effects occur. Maximum reported
dose in the literature is 200mg PO
Qlb.

*Although not required for initiation of ketamine therapy, a test dose of 0.25mg/kg to 0.5mg/kg IV/SC administered over 30 minutes

or 20mg PO may help predict analgesic response and potential adverse effects.?®

Dosage Forms

Ketamine is available as a solution for injection which is often administered orally or parenterally. It is

commercially available in concentrations of 50mg/ml and 100mg/ml.

When administered orally, ketamine solution for injection can be very bitter; therefore, diluting the dose just
prior to administration with juice (preferably grape juice) or requesting a pharmacy to compound an oral
solution (most common concentration is 20mg/ml) can facilitate administration.?%*°

When administered parenterally, ketamine can be diluted into 0.9% sodium chloride (normal saline) to a
concentration of Img/ml and is compatible with haloperidol, fentanyl, morphine, and midazolam. There is no
data on compatibility with lorazepam and therefore co-administration should be avoided.?*?°
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Adverse Effects 6262831

The adverse effects of ketamine are primarily dose-related, predominantly occurring with doses above 1mg/kg.
Adverse effects are more likely to occur with the use of ketamine IV or SC and less likely when used PO. The
common adverse effects of ketamine include those which are psychomimetic, cardiovascular or gastrointestinal
in nature. The less common adverse effects of ketamine include urinary tract toxicity and increased skeletal
muscle tone.

o The psychomimetic effects of ketamine are often the most bothersome and include: Vivid dreams,
hallucinations or floating sensations, visual spatial disorders, blunted affect, emotional withdrawal,
thought disorders, sedation and delirium. To prevent these effects, either lorazepam or haloperidol
should be prescribed initially around the clock for 24 to 48 hours and then continued an as needed basis.

o Effects on the cardiovascular system include elevated blood pressure and heart rate and an increase in
stroke volume.

o Effects on the gastrointestinal system include increased salivation and nausea and vomiting. Co-
administration of an anticholinergic such as glycopyrrolate or atropine on an as needed basis can be
helpful.

o Less frequently, ketamine is associated with urinary tract symptoms such as frequency, urge, and
dysuria and complications such as interstitial nephritis, detrusor overactivity and renal failure. In
patients who already have underlying urinary disorders or who are at risk, “burst dosing” of ketamine
may minimize exposure. If patients experience urinary symptoms without evidence of an infection,
ketamine should be discontinued, and the patient referred to a urologist.

o Tonic/clonic movements, which can resemble seizures and are believed to result from enhanced skeletal
muscle tone, have occurred with ketamine.

Monitoring?:303>

The following monitoring parameters should be obtained at baseline and observed regularly with the initiation
and dose titration of ketamine:

o Vital signs (e.g., blood pressure, heart rate, respiratory rate)

o Presence of adverse effects such as psychomimetic effects (e.g., agitation, insomnia, fear,
hallucinations), nausea/vomiting, excessive secretions, profound sedation or change in level of
consciousness.

o Pain assessment

Specifically, patients should be monitored 15 minutes (IV/SC) or 60 minutes (PO) after initial administration or
dose titration. Continuous monitoring should occur every 1-2 hours for the first 24 hours and then daily as the
dose and patient remain stable. If the patient is stable after the first 8 hours of monitoring, less frequent (e.g., 2-
4 hours) and/or less intensive monitoring may be appropriate based on the patents therapeutic response and
presence of adverse effects. Although some prescribers have experience with using ketamine PO in an
outpatient setting, given the intense monitoring consideration should be given to prescribing ketamine initially
while in a closely monitored setting such as an inpatient unit (IPU).

REGULATORY CHALLENGES

Ketamine is a Class lll controlled substance. As such, prescribers of a Class Ill controlled substance must be registered
with the Drug Enforcement Agency (DEA) and licensed to prescribe controlled substances by the state(s) in which they
practice. Further, the prescribing information for ketamine states that ketamine “should be administered by or under
the direction of physicians experienced in the administration of general anesthetics, maintenance of a patent airway,

and oxygenation and ventilation. Continuously monitor vital signs in patients receiving...

736

State regulations may also extend to the administration of ketamine. Some states provide specific guidelines for
different levels of nurses (e.g., RN, LPN), whereas other states only advise it is within the scope of practice for nurses
under certain conditions in a palliative care setting. Lastly, local facilities (e.g., hospitals) may not have policies that are
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conducive to the use of ketamine for pain management.® Consequently, it is crucial that those who prescribe and
administer ketamine be familiar with these federal, state, and local regulations or policies. Most importantly, in the
interest of patient safety and to address the challenges and potential barriers that these regulations or policies may
present, hospices and palliative care organizations should have their own policies guiding the safe prescribing and
administration of ketamine for pain management.

SUMMARY

Ketamine is an NMDA-receptor antagonist that can be effective for the management of difficult-to-treat pain. However,
due to the weak evidence base and its propensity to cause serious adverse effects, ketamine may be best reserved as a
third- or fourth-line choice for the management of neuropathic or chronic pain syndromes that have not responded well
to opioids or other adjuvant therapies. Prescribing ketamine safely should always consider patient-specific factors along
with related contraindications, pharmacokinetics, dosing, adverse effects, monitoring parameters and federal, state or
local regulations or policies.

REFERENCES

1. Lo R W], etal. Quality of life of palliative care patients in the last two weeks of life. J Pain Symptom Manage
2002;24(4):10.

2. GrondS, et al. Validation of World Health Organization guidelines for cancer pain relief during the last days and
hours of life. J Pain Symptom Manage. 1991;6(7):411-422.

3. Mitra R, Jones S. Adjuvant analgesics in cancer pain: A review. Am J Hospice Palliat Med. 2012;29(1):70-79.

4. Prommer E, Ficek B. Management of pain in the elderly at the end of life. Drugs Aging. 2012;29(4):285-305.

5. Cleary JF. The pharmacologic management of cancer pain. J Palliat Med. 2007;10(6):1369-1394.

6. Fisher K, Hagen NA. Analgesic effect of oral ketamine in chronic neuropathic pain of spinal origin: A case report. J
Pain Symptom Manage. 1999;18(1):61-66.

7. Fitzgibbon EJ, et al. Low dose ketamine as an analgesic adjuvant in difficult pain syndromes: A strategy for
conversion from parenteral to oral ketamine. J Pain Symptom Manage. 2002;23(2):165-170.

8. Prommer E. Palliative Care Network of Wisconsin. Fast Facts and Concepts #132: Ketamine in Palliative Care. Jan
2016. Article link

9. Baumrucker SJ. Ketamine and problems with advanced palliative care in the community setting. Am J Hospice
Palliat Med. 2000;17(6):369-371.

10. Quibell R, et al. Therapeutic Reviews: Ketamine. J Pain Symptom Manage. 2015;50(2):268-278.

11. Jamero D, Borghol A, Vo N, Hawawini F. The Emerging Role of NMDA Antagonists in Pain Management. US
Pharmacist. 2011 May;18. Article link

12. Dickenson AH. A cure for wind up: NMDA receptor antagonists as potential analgesics. Trends Pharmacol Sci.
1990;11(8):307-309.

13. Hewitt DJ. The use of NMDA-receptor antagonists in the treatment of chronic pain. Clin J Pain. 2000;16(2
Suppl):S73-79.

14. Price DD, et al. NMDA-receptor antagonists and opioid receptor interactions as related to analgesia and
tolerance. J Pain Symptom Manage. 2000;19(1 Suppl):S7-11.

15. Correll GE, et al. Subanesthetic ketamine infusion therapy: a retrospective analysis of a novel therapeutic
approach to complex regional pain syndrome. Pain Med. 2004;5(3):263-275.

16. Dworkin RH, et al. Pharmacologic management of neuropathic pain: Evidence-based recommendations. Pain.
2007;132(3):237-251.

17. Kerr C, et al. The use of ketamine in severe cases of refractory pain syndromes in the palliative care setting: A
case series. J Palliat Med. 2011;14(9):1074-1077.

18. Hocking G, Cousins MJ. Ketamine in chronic pain management: An evidence-based review. Anesth Analg.
2003;97(6):1730-1739.

19. Finlay I. Ketamine and its role in cancer pain. Pain Rev. 1999;6(4):303-313.

110920 2020 © Enclara Pharmacia 6


https://www.mypcnow.org/fast-fact/ketamine-in-palliative-care/
https://www.uspharmacist.com/article/the-emerging-role-of-nmda-antagonists-in-pain-management

Q@@ nclaira: Safely Prescribing Ketamine for Pain:

PHARMACIA A Guide for Palliative Care Clinicians

20. Mercadante S, et al. Opioid switching and burst ketamine to improve the opioid response in patients with
movement-related pain due to bone metastases. Clin J Pain. 2009;25(7):648-649.

21. Fine PG. Low-dose ketamine in the management of opioid nonresponsive terminal cancer pain. J Pain Symptom
Manage. 1999;17(4):296-300.

22. Hardy J, et al. Randomized, double-blind, placebo-controlled study to assess the efficacy and toxicity of
subcutaneous ketamine in the management of cancer pain. J Clin Oncol. 2012;30(29):3611-3617.

23. Bell RF, et al. Ketamine as adjuvant to opioids for cancer pain. A qualitative systematic review. J Pain Symptom
Manage. 2003;26(3):867-875.

24. Okon T. Ketamine: An introduction for the pain and palliative medicine physician. Pain Physician 2007;10:493-
500.

25. Kronenberg RH. Ketamine as an analgesic: Parenteral, oral, rectal, subcutaneous, transdermal and intranasal
administration. J Pain Pall Care Pharmacother. 2002;16(3):27-35.

26. Quibell R, et al. Therapeutic Reviews: Ketamine. J Pain Symptom Manage. 2011;41(3):640-649. PDF link

27. Campbell-Fleming J, Williams A. The use of ketamine as adjuvant therapy to control severe pain. Clin J Oncol
Nurs. 2008;12(1):102-107.

28. Visser E, et al. The role of ketamine in pain management. Biomed Pharmacother. 2006;60(7):341-348.

29. Prommer EE. Ketamine for pain: An update of uses in palliative care. J Palliat Med. 2012;15(4):474-483.

30. Craven R. Ketamine. Anaesth. 2007;62(Suppl 1):48-53.

31. Fine PG. Ketamine: from anesthesia to palliative care. AAHPM Bulletin. Vol 32003:1-2.

32. Legge J, et al. The potential role of ketamine in hospice analgesia: A literature review. Consult Pharm.
2006;21(1):51-57.

33. Gammaitoni A, et al. Topical ketamine gel: Possible role in treating neuropathic pain. Pain Med. 2000;1(1):97-
100.

34. Quan D, et al. Topical ketamine treatment of postherpetic neuralgia. Neurol. 2003;60(8):1391-1392.

35. National Health Service. Scottish Palliative Care Guidelines. Ketamine. Updated April 2020. Article link

36. Ketalar® Drug Label Information. In: U.S. NLM. DailyMed [database online]. Accessed Nov 2020. Site link

110920 2020 © Enclara Pharmacia 7


https://www.jpsmjournal.com/article/S0885-3924(15)00272-9/fulltext
https://www.palliativecareguidelines.scot.nhs.uk/guidelines/medicine-information-sheets/ketamine.aspx
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=14e8f864-8b8a-4e7e-8439-e510d3107063

