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Objectives

1. Briefly review history of ketamine
2. Understand unique pharmacology of ketamine

3. Review evidence for its use in treating pain and mood
disorders

4.Appreciate safety and toxicity concerns
5. |dentify appropriate patient candidates
0. Formulate dosing strategies




Why Ketamine?

“Serious illness” is a health condition that

carries a high risk of mortality AND either

negatively impacts a person's daily function

or quality of life, OR excessively strains their

caregivers.

* High burden of mental distress and pain
refractory to multimodal care or with limited
pPrognosis

" Il J Palliat Med. 2018;21(S2):S7-S16.



History

1956 — synthesis of phencyclidine (PCP)
1962 — synthesis of CIl-5181

1960s — first reports of recreational use. Significant use in field in Vietham war

1970 — FDA approval of racemic Ketalar for induction and maintenance of GA

1980s — Discovery of N-methyl-D-aspartate receptor (NMDAR)

2000 — Discovery of rapid and powerful antidepressant effect by Yale researchers

2019 — FDA approval of intranasal esketamine (Spravato) as combination therapy in TRD

2020 — FDA approval of intranasal esketamine expanded to include MDD and suicidal ideation

2025 — FDA approval of intranasal esketamine as monotherapy for TRD

Mion G. History of anaesthesia: The ketamine story - past, present and future. Eur J Anaesthesiol. 2017;34(9):571-575. Nowacka A, Borczyk M. Ketamine applications beyond anesthesia - A literature review. EurJ Pharmacol. 2019;860:172547.

Subramanian S, Haroutounian S, Palanca BJA, Lenze EJ. Ketamine as a therapeutic agent for depression and pain: mechanisms and evidence. J Neurol Sci. 2022;434:120152.



Objectives

. Briefly review history of ketamine's development
. Understand unique pharmacology of ketamine

. Review evidence for its use in treating pain and
mood disorders

. Appreciate safety and toxicity concerns

. ldentify appropriate patient candidates and
formulate dosing strategies




armacology

Formulation Bioavailability

Intravenous

Intramuscular

Intranasal

Sublingual

Rectal

S-ketamine O R.ketamine

Oral

Porpiglia N, Musile G, Bortolotti F, De Palo EF, Tagliaro F. Chiral separation and determination of ketamine and norketamine in hair by capillary
electrophoresis. Forensic Sci Int. 2016;266:304-310.

PMID: 35092901.



Pharmacokinetics
*~30% plasma protein binding ability

* Oxidation via CYP450
*CYP2B6
*CYP3A4

Norketamine

* Norketamine is primary metabolite
* Hydroxynorketamine secondary metabolite

* Primarily renally excreted but given short half life dosing
adjustments not necessary in renal impairment



Pharmacokinetics

S-ketamine, after intravenous s-ketamine dosing S-ketamine, after oral s-ketamine dosing
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PMID: 25724645.



Mechanism of action - Pain

O
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PMID: 35092901.
https://doi.org/10.1007/978-3-030-12281-2_24
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Mechanism of Action

Additional areas of involvement:
1 . a-Amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)

2. Hyperpolarization-activated cyclic nucleotide-gated channels (HCN)

3. Opioid receptors

4. Monoaminergic pathways

5. Inflammatory pathways

PMID: 35092901.



Mechanism of Action - Depression




Mechanism of Action - Depression

Presynaptic @ Inhibition of NMDAR-dependent

glutamatergic e 1. Ketamine antagonizes NMDARSs on
' ”d I CABA interneurons
W":: 2. Those interneurons momentarily inhibit
e RORYHNK IeSS

3. These disinhibited pyramidal cells fire
more and extra glutamate is released into

AT synapses
- 4. Glutamate preferentially drives AMPA
\, paskan 1 o 2 s receptors on post synaptic neurons
plare ey == 5. AMPA throughput (and MOR agonism)
Lo M aurs triggers BDNF release, leading mTOR to
DR | et W regrow and stabilize synaptic connections

B Ketamine
B (2R,6R)-HNK

neuron

doi:10.1038/mp.2017.255 doi:10.1176/appi.ajp.20240378
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Objectives

Briefly review history of ketamine's development
Understand unique pharmacology of ketamine
Appreciate safety and toxicity concerns

Review evidence for its use in treating pain and
mood disorders

|dentify appropriate patient candidates and
formulate dosing strategies




Physiologic effects of ketamine

Table 1. F‘|'Tl|.r5i-:|-|-|:lgi-: effects of ketamine

Organ syshem Effect

Cordiovasculor T Heart rate/C0O
T Myocardial work
Meurclogic | Excitatory neurotransmitters
I Cerebral oxygen consumplion
I Cerebral perfusion
t Intracranial pressure
Respiratory Bronchodilation
Miscellaneous I Intracculor pressure

Hypersalivation

PMID: 32826629.
o

https://www.ncbi.nlm.nih.gov/books/NBK470357/

Absolute Contraindications:
1. History of allergy to ketamine
2. History of schizophrenia

Relative Contraindications
1. Substance use disorder
2. Cardiovascular conditions
3. Chronic liver disease



Safety

*Drug interactions (CYP3A4):

=clarithromycin and grapefruit juice
-Rifampin and St. John's wort

*Psychomimetic phenomena
*Urinary tract toxicity
*Hepatobiliary toxicity
*Cardiovascular

PMID: 26096492.
https://media.newyorker.com/photos/61c36010a781a26a4a73ffb5/1:1/w_2560,h_2560,c_limit/Witt_Ketamine.png



Misuse / Addiction risk
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PMID: 35896744.



Cognitive Impairment

* Preclinical studies suggest neurotoxic effects
O Doses exceed clinical or recreational doses

* Acute |V subanesthetic doses have been shown to impact

memory, semantic processing and procedural learning
O Effects resolved within 3 days

®* Chronic recreational use shows similar acute effects on
memory

O Cessation of use for one year led to an improvement in memory
performance

PMID: 38518272
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Objectives

Briefly review history of ketamine's development
Understand unique pharmacology of ketamine
Appreciate safety and toxicity concerns

Review evidence for its use in treating pain and
mood disorders

|dentify appropriate patient candidates and
formulate dosing strategies




Indications

*FDA approved: Induction and maintenance of
eneral anesthesia; Treatment-resistant depression
%%Iﬁetamme) as monotherapy; Suicidal ideation with

*Off label: Acute pain, neuropathic pain, complex
regional pain syndrome, opioid induced
hygeralge&a, fiboromyalgia, suicidal ideation, PTSD,
substance use disorder...whatever the social media
algorithm suggests?



Caution — Heterogeneity ahead
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Acute Perioperative Pain

A Ketamine-Opioid PCA  Opioid PCA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 99% CI M-H, Fixed, 99% CI
Cha 2012 7 30 16 30 166% 044(0.17, 114] e oo
Yeom 2012 3 20 3 20 3.1% 100][0.14, 6.95]
Sami 2008 17 67 30 67 312% 057[0.30, 1.08])
Chazan 2010 24 15 22 163% 061[0.30, 126)
Nesher 2008 11 28 17 29 174% 067]0.32, 1.39]
Nesher 2009 1 21 3 20 32% 032]0.02, 5.56]
Kollender 2008 5 28 12 29 123% 043[0.13, 142]

PMID: 27780181.

Total (98% Cl) 218 217 100.0% 0.56(0.40, 0.78)

Total events 54 96

‘ e I -G (P « 3 - B - {

;{ete;ogeneny Ch; 2 1", dfq p. fP .00911, I - 0% 001 on { 10 100
est for overall effect: Z = 4.27 (P < 0.0001) Favours [experimental] Favours [control)

Meta-analysis looking at ketamine when added to opioids perioperatively
Nine trials (535 adults, 60 children) reported pain intensity at rest at 24
hours and found reduces 24-h pain (-1.1 VAS) and morphine use (~-13
mg) and lowers PONV risk, without increasing hallucinations




Pain scorc within 15 minutes:

Ketammne Morphine Mean Difterence Mean Difference = o
Study or Subgroup _ Mean__SD_Totsl Mean _SD_Total Weight IV, Random, 95% CI V. Random, 95% CI ,
Motov 2019 3 36 5 3 - 8 2 e —————
Miller 2015 305 328 387 G <082 254,090

Motov 2015 32 35 42 -1.00(233,033) —’—?—

Forouzan 2019 482 258 454 028F052,108) PR

Mahshidfar 2017 a1 B 5 > 2 010F050,070) —p—
e

Magidinejad 2014 27 24 ) ; 030028, 0488)

Academic Emergency Medicine
A GLOBAL JOURNAL OF EMERGENCY CARE

]
Total (95% C1) 0.15 [-0.68, 0.38) g8

Heterogenety Tau®= 018, Chf= 041, df= 5 (P = 0.09), F= 47% —*‘—‘1—3—‘—‘“—
Test for overall effect Z= 067 (P=057) o

Favor Ketamine Favor Morphine

. stematic Reviews (Wi ta-Analyses) [ Free Access
Pain score at 15-30 minutes: Systematic Reviews (With Or Without Meta-Analyses) (& Free Access

Low-dose Ketamine For Acute Pain Control in the Emergency
Department: A Systematic Review and Meta-analysis

Ketarnine Morphine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Miller 2015 41 318 24 387 272 38% |-1.49, -
Molov 2018 42 34 30 ad -020 |-1.85,1.49)
Mooy 2015 41 32 45 39 B [1.10, 1.50]
Mahshidfar 2017 45 31 150 38 3 [0.01,1.39]
Forouzan 2019 1.3 2 68 154 b - 181, 0.25]
Jahanian 2018 453 1.4 78 484 065 79 43.4% 21 054,012

fotal (95% Cl) 395 392 1000% 0.03103/7,032)
Heterogeneity Tau®= 004, Ch@= 6.53, df= 5 (P=0.26), F= 23% > -+ 8 I QCTS

Taat A el afieat. Zu (L1547 0.88} Favor Ketamine Favor Norphing .
Pain score at 30-45 minutes: 1 1 9 1 patlentS

Ketamine Morphone Mean Difference Mean Difference
Study or Subgroup VMq_a»n SD Total Mean SD Total Weight IV, Randotr_\. 95% C N Random, 95% C)
Motov 2019 39 32 k1] 4 29 30 87% 0101165145 —_—

kel B RN LR Tacam Studies used subanesthetic ketamine doses
Mahshidfar 2017 -l? 3‘5 150 32 lEO 13?% 1.70.[‘1 J?,Z:O; .

feeasiis 06 0% 68 400 0p¢ s Mew oramomm ranging from 0.2 to 0.5 mg/kg IV.

o, Tols 36 AR AN W S GO All studies used morphine boluses of

Test for overall effect Z= 1 .86 (P = 0 06) -4 4

Favor Ketamine Favor Morphine O . 1 mg/kg IV

Ketarmine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
-

Tweos  CTa@ 3w oaesm nomso owmeie  —e— No difference up to first 60 minutes.
s - B e Morphine superior after 60 min with similar
s simemon el o e T T e safety profile

Nathan Balzer MD, BScN, Shelley L. McLeod PhD, MSc, Chris Walsh MLIS, MA, Keerat Grewal MD, MSd

Pain score at 45-60 minutes:




Chronic non-cancer pain
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Chronic non-cancer pain

Intrathecal
RCT Retrospective/Prospective and observational study

Epidural

niranasal

Sublingual

Intramuscular

Topacal

ocutanepus

Oral
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PMID: 41099780



Chronic non-cancer pain (NP

Study or Subgroup Mean SD Total Mean SD Total Weight

Viean D
IV, Random, 95% CI

ean Difference
IV, Random, 95% CI

1.1.2 one week

Amr 2010 2.15 0.639 20 43 0.4 20
Amr 2011 2.43 0.56 20 425 1.45 20
Schwartzman 2009 6.06 0.9 9 7.61 0.6 10 19.4%
Sigtermans 2009 2.68 0.51 30 5.45 0.48 30 28.4%
Tonet 2008 4.7 2.8 10 6.75 1.71 13 5.5%
Subtotal (95% CI) 89 93 100.0%
Heterogeneity: Tau” = 0.22; Chi’ = 19.18, df = 4 (P = 0.0007); I¥ = 79%
Test for overall effect: Z = 8.23 (P < 0.00001)

27.0%
19.7%

1.1.3 after 15 days

Amr 2010 2.24 0.754 20 4.4 0461 20
Amr 2011 2.55 0.639 20 4.3 0.405 20
Kim 2015 433 2.15 15 3.1 145 15
Schwartzman 2009 6.13 1 9 7.5 0.6 10
Tonet 2008 3.7 &5 10 5.16 1.8 13
Subtotal (95% C1) 74 78
Heterogeneity: Tau® = 0.49; Chi’ = 25.16, df = 4 (P < 0.0001); I¥
Test for overall effect: Z = 3.48 (P = 0.0005)

1.1.4 after 30 days

Amr 2010 2.2 0.44 20 435 0.23 20
Amr 2011 2.81 0.754 20 432 0.45 20 33.7%
Schwartzman 2009 6.49 1.1 9 7.52 0.6 10 21.9%
Tonet 2008 &0 417 10 466 2.74 13 6.6%
Subtotal (95% CI) 59 63 100.0%
Heterogeneity: Tau® = 0.21; Chi* = 13.24, df = 3 (P = 0.004), ¥ = 77%
Test for overall effect; Z = 5.87 (P < 0.00001)

37.8%

Test for subqroup differences: Chi’ = 3.64, df = 2 (P = 0.16), I = 45.0%

doi:10.2147/JPR.S358070

-2.15 [-2.48, -1.82]
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-1.55 [-2.25, -0.85)
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-2.05 [-4.02, -0.,08]
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Chronic non cancer pain (CRPS)

Favors [Baseline] Favors [Ketamine]

Dahan, & 2011 —
Goebel, & 2018
Goldherg, M 2010
Kiafer, R 2008

Kiefer, F-2008
Koffer, 5 2007

Pabl, 5 2012
Schilder, J 2013
Schwarzman, R 2004
EihE-':‘:.' B 2005
Siglermans, & 2009
Siglermans, & 2010
Wiekeshasr, L 200G
Comel & 2004

Cwverall (l-sguared = S8 6%, p = 0.000]

HOTE: Weighs ane from random aflects analysis

PMID: 29404715.

SMO (38% CI)

1248 (1091, 14.74]
1.35 (=006, 2.78]
245 (1,82, 3.38)

<f]. 2% {168, 1.11)
1402 (10.81, 17.E3)
1.80 [0.52, 258)
BoE (428, T.33)
4.54 (3,15, 893
1.40 [0.74, 2108)
0.4 (=012, 1.08]
4.90 (3.48, 893

2 TE (1827, 30.E3)
1.40 [0.54, 227)
(Excluded)

4.3F (247, 28T

*15 studies (RCT
or cohort
studies)

258 patients

*All studies found
Improved pain



Chronic non-cancer pain (all types)

Ketamine (intravenous) Placebo Mean Difference Mean Difference
Study or Subgroup Mean[0to100] SD[0to100] Total Mean[0to100] SD[0to100] Total Weight IV, Random, 95% CI [0 to 100] IV, Random, 95% CI [0 to 100]

Noppers 2011a 63 38.105118 61 38.105118 12 1.2% 2.00 [-28.49 , 32.49]
Pickering 2020 73 35 58 37 5 5.7% 15.00 [-27.85 , 57.85]
Schwartzman 2009 64.9 33 79.2 18.973666 10 17.2% -10.30 [-34.86 , 14.26]
Sigtermans 2009 67 27.386128 74 21.908902 30 65.9% -7.00 [-19.55, 5.55]

Total (Wald?) 57 100.0% -5.32 [-15.51 , 4.87]

Test for overall effect: Z=1.02 (P = 0.31) -100 -50 0 50 100

Favours ketamine Favours placebo

Cochrane review June 2025
Low quality evidence with significant heterogeneity
Benefits and harms of ketamine for all cause chronic pain are uncertain



Cancer pain
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Source RA (95% C1)

Cao2019a 2.50 [0.56: 11.25]

: |
Chen 2018a 1,83 [062; 542] !
Fava 2018a 317 [0.73; 13.70)
Fava 20160 1.80[0.39; 9.20| —1
Li2016a 2.00 [0.60; 6.64]

Su 2017a 3.13[097; 10.14)
Cao 2019b 5.21 [1.34; 20.24]
Chen 2018b 3.00[1.13; 799
Fava 2016c 5.61 [1.45; 21.79]
Grunebaum 2017 5.14[0.73; 36.37]
Grunebaum 2018 1.83[1.06; 3.18]

lonescu 2019 0.75[0.215 2.66) .
T T ; 36 studies

Sos 2013 10,00 [1.37; 72.81)

Su 20170
Zarase 2006
Fava 2018d
Lapidus 2014
Lai 2014

Loo 2016a
Loo 20160
Loo 2016¢

3.67[1.17; 11.52)
25.00 [1.59; 391.95]
5.23(1.33; 20.58]
B.00 [1.11; 57.57]
7.00 [0.49; 100.03)
3.00 [0.50; 17.96]
7.00 [0.46; 105.97]
4.33[1.06; 17.64]

2903 patients
O trials used esketamine

Diazgranadox 2010 1500 [0.82- 244 03] R - i =
raamre " 2300105778 : 27 used racemic ketamine
Zarase 2012 25.00 [1.67; 386.25] —_—

Phillips 2019b 47.00 [2.95; 748.48] .

Singh 2016a 4.47 [1.20; 16.68)

Singh 2016b B.62[1.21; 61.37]

Berman 2000 4.00 [0.5G; 28.40]

Domany 2018 6.05[082; 44 B2)

SEe  Dhbe - Overall, ketamine (pooled for
e | IR racemic and esketamine) was

associated with improved end-of-
treatment response, remission,
and depression severity against
placebo

Daly 2018 0.72[0.48; 1.08]
Singh 2018¢ 14.37 [0.93; 222 38]
Singh 20168d 13.70 [0.89: 211.83]
Fedgchin 201%a 1.38[1.04; 1.84)
Fedgehn 20150 1.35[1.07; 1.80)
lonescu 2021 0.88[0.78; 1.21]
Ochs-Rass 2020 202 [094; 434)
Popova 2019 1.33[1.06; 168]

°

—

00T 04 1 10 100
Risk Ratio (95% CI)

Total (fixed effect)  1.75[1.58; 1
Total (random etlects) 2.14 [1.72; 2.66)

Correla-Melo 2020 0.97 [0.59; 1.57] -+
-
Heterogeneiy: 12, = 12186 (P < .001), I = 65% T

k
-
3
:
[

g lot -affi - fi eSponse ndomizad ol
mg':";?mp showing random-effects subgroup meta-analysis for comparative r. rates from ra coatrolled trials Involving ketamine versus PMID. 35231204
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What does the (low quality) evidence
tell us?

®*Acute pain — effective

*Chronic pain
ONeuropathic pain — effective
OCRPS - effective
OFibromyalgia — limited data to support (3 trials)
OOther chronic nociceptive pain — not likely effective
OAnNti — hyperalgesia — very limited studies (1 RCT, case reports)

*Cancer pain — effective

*Treatment refractory depression - very effective
*Sl - very effective

°lV > PO



What are the limitations of the

evidence?
 Significant heterogeneity
o Dose
o Route
o Duration

o Pain/mood phenotype

- Low quality -> Inherent difficulty in developing
robust RCT given nature of psychomimetic tx

« Unclear safety long term



B
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Objectives

Briefly review history of ketamine's development
Understand unique pharmacology of ketamine
Appreciate safety and toxicity concerns

Review evidence for its use in treating pain and
mood disorders

|dentify appropriate patient candidates and
formulate dosing strategies




Patient selection in Serious lliness

®Acute pain
-Perioperative; vaso-occlusive crises in SCD; pathologic fracture

*Poorly controlled neuropathic pain despite opioid titration and co-
administration of non-opioid adjuvants from several classes

*Significant depression with life-limiting prognosis despite standard
treatments

®Cancer pain refractory to multimodal interventions

®*Treatment refractory depression or active Sl
= Best done in collaboration with psychiatry

®Opioid induced hyperalgesia / allodynia



Dosing Protocols

®Intravenous
-0.1 - 1 mg/kg/day
*Lack of consensus in optimal duration and protg i

d : £ 40 mi h /d Standardized ketamine infusion protocol for chronic
ata ranging from min to hours ays refractory pain: a retrospective study of preliminary

°CC pl"OtOCOlZ 0.5 mg/kg over 40 min for 5 days effectiveness and treatment completion

Hallie Tankha @ ,"2 Sara Davin,? Brittany Lapin,*” Yadi Li,** Austin Kennemer,
o O ral Andrew Schuster,” Jijun Xu @ ,>”® Raghavan Gopalakrishnan,® Pavan Tankha®

-10 mg PO TID titrate to effect by 10 mg per dose per day
-0.5 mg/kg daily
- Typical ranges 20 — 400 mg/d

®|ntranasal

= 84 mg, standard dose Spravato (esketamine). REMS required. 8 doses in office fist
month then every week to week 8 then q1-2 weeks

® Avoid co-administration with haloperidol or benzodiazepine to reduce
likelihood of psychomimetic effects



Barriers

*Structural
-Pharmacy availability
=Infusion availability
-Cost
* |V infusions not covered ($400-1200 per infusion)
* PO generic ketamine ~one dollar per mL

* Spravato ~$700 per dose (8 doses first month then weekly thereafter)
* REMS required; must be administered in clinic with caregiver accompanying pt

®Individual
-Stigma — off label use

-Psychomimetic AE with prior use
-Medical contraindications



Next steps

*Standardize dosing protocols

*More research on non-1V routes

Clarify long term safety (addiction, cognition)
Encourage payor changes

*Phenotyping patients on basis of pain type,
intensity and comorbidities



L3 Cleveland Clinic

OBJECTIVES

Ideni®y canddales for whom e inBiaticn of oral kebaming a5 an
adipvam analpesic for ha managemen of chronic pain s

appropriala.

Aporeciale the eficacy and safely of chimne oml kelaming use as
an adjwsant o mathadons for e raatmant of chronic pain,

BACKGROUND

Chionic nain is dafined &5 any nain hat persists oF rocues for ot keast
3 monthe and & oflon mulifactoral with dalolonous impacks on
gualby of I (1].

There B evidence hat kelaming, an n-methyl-d-aspartale (MWD
recaplor antagonisi aporoved by the FDA for induction and
maintenance of peneml anesthesia and for reatment nefraclony
dapression, may b eficacious for the management of Cortain
chronic pain conditions |Z)

Theough s acton on e HMOA recepior, kefamine s fhought 1o
redice the ampificabion of pain responses et can ocour in the
seitting of repeatad pain stimull that oocur in cheonic pain, addressing
whal is known 25 Thi “sind-up phanomanan™ |2

Howewar, data on the use of subanesthetic webmice for
management of chronic pain & mosty miked do inlEvenous
administration and kacks clarky on ong lem efficacy (£)

Addiionally, access o subanesthelic inrrmnous ketaming is limiled
by logistical, regulainng, and payor chalenges (5.

Foecar findings sugoest thal oral ketamine may be an eflectiva, wel-
beburaied, and more easly actessible apion tor e management of
chronic pain (S].

Hoswesser, There ans Sl significan Jans in he evidencd SLpporting
Hha Safaly and efficacy of Dag-term oral ketaming.

A Spoonful of Ketamine Makes Chronic Pain Go Down!

Q

Nathaniel Larson MD, Kyle Neale DO
The Loui= L. and Hammy R Horvitz Palliative Medicine Program, Department of Palliative and Supportive Care, Cleveland Clinic, Cleveland, OH, USA

CASE PRESENTATION

3cyaar-nid man with @ madical history of acube hymphoblastc
loukemia dagnosad in 1999 and ireatad with chemotherapy and
whola beain radiafion, with subsenuant reflapse in 2006 for which ha
ullimabaly undenwaent aloganic bone maros imnsplant in 2017,

His BMT was complicaies by the devalopmant of sevane chronic grait
wersus host disgase for which ha has beon reated with multiple
GYHD ragimens withoul reshonsa.

The primary manilestation of his chronic GVHD inCluded sevans skin
solarosis and wounds (Figune 1), which resufled in a chromic pain
symudrome for which he sas refemed o cutpatient Fallaise WMoedcing.

)
@

R et ol

{MEDD] tar uncontrolied pain in the salting of progressive diseass.
His aduncive pain medicaions worn also opiimized - including iriaks
of mododicam, gatapentin,d peegabalin,  dickolonac, lopramats,
didoxating, and sharods - and his opeDids wane molated moltiple
fimes.
Hia was avaluaied by a chionic pain chinic for an immthecl esp and
detammined not 1o be a candidale due 0 difuse pain. Othes
inleventional pain modalibies, such as epiduml slonsd inpectons,
W dome b reduog overall pain Bunden without banafit.

Desple e wme of & combinadon of imenentional, adusant, and
opinid hempas, his MEDD on mathadone thorapy asenbually
exceediad 700 myg and his pain emained uncorimled.

Tharmion, & Secisinn was Mada 1o start onal ketaming uid solution
af 0.25 mgky bwios daly given B ocacy as an aduvand whan
combinad with mathadon (T}

O

OUTCOMES

Foloaing the inilabion of oral katamine, e naient’s MEDD fo
gradually ovar tha nind 15 months untl a nadir of less than 300 mg
{Figuma 2}

Compared o tha thres monthe bafore slaring and afler sinpping
walamine tharapy, the patient’s pain scons decreased by greaber than
2 poimis onoa numerical rating scaks (Figera 3].

Thana Wwom Mo repofted imalmost-neatsd advarse ofacls as
dascrbad in e e, including cystlis or hapatitis.

Treatment was imermupied wios and cilimabely disconbineed dus b
financial bowicky (5 1B0imanth).

AN A

Fgure 2. Malsn! lodsl MEUO resr s wilt soaomlsd sppocimels belsmine sber]

drlEE foren oroes | e slop delas (el sousrE )

Fgure 3. Sversgs palianl-reporsd pen soes ks e 3 mon B s o
il of belarers herazy, ron s spen! os belemirs lhaapy Snd bom
months sl soppng bslemins lherspy

This casa demonsirates thal the addibian of teice daly aml ktamine
o mathadone for chronic, mefacory pain cormlaied with & gadual
reductian in the patient's olal MEDD by mone Than 505, along with a
chnically maaningful improvemant in average patient reporied pain
nhansity as seen by a meducbon of grealer than 2 poinks on a
standard numencal raiing scaks suskained during traalmant.

Thi palient ileraied the hemapy tor mone han ona year without amy
nobed adverse efects. ThS rosull B consistent with emeqing
evidenca thal suggests that oral ketaming may be an efoective. wil-
folarated, and accessible adunct i methadone for e treaimant of
chiomic pain synidromaes rafraclany 1o escalabans in opaoid tharapylb-
Ak

Furthar shudies showing tha eficacy and salaty of oral ketaming for
the managament of wvaned chromic pain Synonomes ane needad b
support syshomic reforme, induding regulainry and commGnTia
noentives o enoourage phammaceitical production of ketaming and
napor coverage ot wel as the development of clinical guidaelines i
Quide prascribing.
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Thank you!

Ketamine.

Part your balanced pain plan.
It’s not just for Sedation
anymore!

"To know ketamine
IS to love ketamine”

https://pedemmorsels.com/ketamine-analgesia/
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