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Ketamine use for treatment resistant depression or posttraumatic stress disorder 

Ketamine is a medication mainly used for starting and maintaining anesthesia. It 
induces a trance-like state while providing pain relief, sedation, and memory loss.1 

Ketamine has been tested as a rapid-acting antidepressant 2 for treatment-resistant 
depression (TRD) in bipolar depression, and major depressive disorder. 3 Ketamine's 
antidepressant effect has a short duration of action. 4 Meta-analyses have shown 
overwhelming clinical evidence to support the acute efficacy of ketamine in severely 
unwell populations, but a lack of data on optimal dosing and the effect of long-term 
treatment. 4, 5 Currently, ketamine is not approved for the treatment of depression, and 
so this is an off-label use. As of June 2017, esketamine, the S(+) enantiomer of 
ketamine, is in phase III clinical trials for intranasal treatment of depression.6

Ketamine hydrochloride is given by a single intravenous infusion at subdissociative 
doses (less than those used in anesthesia), and preliminary data indicate it produces a 
rapid (within 2 hours) and relatively sustained (about 1–2 weeks long) reduction in 
symptoms in some people. 7 Initial studies have resulted in interest due to its rapid 
onset, 8 and because it appears to work by blocking NMDA receptors for glutamate, a 
different mechanism from most modern antidepressants. 9

Ketamine acts as a selective agonist of the NMDA receptor (NMDAR), an ionotropic 
glutamate receptor. 10 It binds specifically to the dizocilpine (MK-801) site of the NMDA 
receptor, near the channel pore, and is an uncompetitive antagonist. 11 Ketamine may 
also interact with and inhibit the NMDAR via another allosteric site on the receptor. 12 Its 
full mechanism of action is not well-understood as of 2017. 10

A study conducted in mice suggests that ketamine's antidepressant activity is not 
caused by ketamine inhibiting the NMDA receptor, but rather by sustained 
indirect/downstream activation of another type of ionotropic glutamate receptor, the 
AMPA receptor, by a metabolite, (2R,6R)-hydroxynorketamine; Arketamine is also an 
indirect/downstream  AMPA receptor activator. 13

Ketamine is also used as a recreational drug. 14

A Hayes report regarding the  use of ketamine as primary therapy in treatment  
resistant unipolar depression (TRD) or posttraumatic stress disorder (PTSD)   
evaluated  the  available evidence based literature  as of September 2017 and  arrived 
at the following conclusions: score of C for TRD and score of D2 for PTSD. The 
literature search identified 13 randomized controlled, randomized comparative or 
randomized crossover trials that met inclusion criteria and evaluated ketamine for TRD 
(12) or PTSD (1). The sample sizes were between 16 and 72 patients. They utilized
parenteral infusion (11), subcutaneous (1) and inhalation (1). Comparisons were drawn
against ECT, midazolam, placebo or saline. None of the studies provided efficacy
follow-up beyond 4 weeks. The 13 reviewed studies found that ketamine reduced
depression or PTSD symptoms and suicidal ideation 24 hours posttreatment; however,
the results of these studies are mixed at longer-term follow-up.  While studies
comparing ketamine with saline (7) found that ketamine consistently improved
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outcomes compared with saline 1 to 4 weeks posttreatment, studies comparing 
ketamine with midazolam (4) found that differences between groups dissipated by the 
1-week follow-up. One comparative study looked at a randomized trial of 3 ketamine 
infusions or ECT and found no statistically significant differences between these 
therapies in reduction of mean depression scores after the final treatment, 24-hours 
follow-up, or 7-day follow-up. One study evaluated a single ketamine versus placebo 
treatment given in randomized order to 41 patients with PTSD and found that ketamine 
treatment was associated with a statistically significant improvement in mean PTSD 
score (as measured by the Impact of Event Scale) 1 day after treatment, but the 
statistical significance after this point was not reported even though patients were 
followed for 1 week.

In conclusion, a moderate-size body of low-quality evidence has consistently found 
that ketamine reduces symptoms of severe treatment-resistant unipolar depression, 
symptoms of PTSD, or suicidal ideation at short-term follow-up of 1 to 3 days 
posttreatment; however, the findings at longer-term follow-up of 1 to 4 weeks are 
mixed. The majority of the studies administered only a single dose of ketamine; the 
safety and effectiveness of repeated administration of ketamine for treatment of 
depression or PTSD is unknown. Additional large, well-designed studies with 
adequate follow-up are needed to evaluate the long-term effects of prolonged 
ketamine treatment, to assess simplified ketamine administration via intranasal or 
subcutaneous routes, to determine the efficacy and safety of ketamine for PTSD 
treatment, and to evaluate the efficacy and safety of ketamine relative to ECT for 
unipolar depression. As the beneficial effects of ketamine may be limited to 24 hours 
posttreatment, it is important to establish the safety and effectiveness of repeated 
administration of ketamine. There is currently a paucity of studies investigating 
repeated administration of ketamine for unipolar depression or PTSD. 

Centers for Medicare & Medicaid Services have not put out any NCD addressing the 
use of ketamine for TRD or PTSD. Several representative payer organizations do not 
have coverage policies for ketamine monotherapy for unipolar depression or PTSD. 

Given the limited evidence based support at this time, Health Net Behavioral Health 
considers ketamine therapy for mood disorders or PTSD as experimental and 
investigational. 

References 

1). Green, SM; Roback, MG; Kennedy, RM; Krauss, B (2011). "Clinical Practice 
Guideline for Emergency Department Ketamine Dissociative Sedation: 2011 Update". 
Annals of Emergency Medicine. 57 (5): 449– 
61. doi:10.1016/j.annemergmed.2010.11.030. PMID 21256625.

http://www.annemergmed.com/article/S0196-0644%2810%2901827-5/fulltext
http://www.annemergmed.com/article/S0196-0644%2810%2901827-5/fulltext
http://www.annemergmed.com/article/S0196-0644%2810%2901827-5/fulltext
https://en.wikipedia.org/wiki/Annals_of_Emergency_Medicine
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1016/j.annemergmed.2010.11.030
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/21256625


POSITION STATEMENT

2). Abdallah, CG; Sanacora, G; Duman, RS; Krystal, JH (2015). "Ketamine and rapid- 
acting antidepressants: a window into a new neurobiology for mood disorder 
therapeutics". Annual Review of Medicine. 66: 509–23. PMID 25341010. 

3). Serafini, G; Howland, RH; Rovedi, F; Girardi, P; Amore, M (7 May 2017). "The Role 
of Ketamine in Treatment-Resistant Depression: A Systematic Review". Current 
Neuropharmacology.  12 (5): 444– 
461. doi:10.2174/1570159X12666140619204251. ISSN 1570-159X. PMC 4243034
. Archived from the  original on 19 April 2017.

4). Caddy, C; Giaroli, G; White, TP; Shergill, SS; Tracy, DK (April 2014). "Ketamine as 
the prototype glutamatergic antidepressant: pharmacodynamic  actions, and a 
systematic review and meta-analysis of efficacy". Therapeutic Advances in 
Psychopharmacology. 4 (2): 75–99. doi:10.1177/2045125313507739. PMC 3952483  
. PMID 24688759. 

5). Sanacora, G; Frye, MA; McDonald, W; Mathew, SJ; Turner, MS; Schatzberg, AF; 
Summergrad, P; Nemeroff, CB; American Psychiatric Association (APA) Council of 
Research Task Force on Novel Biomarkers and, Treatments. (1 April 2017). "A 
Consensus  Statement on the  Use of Ketamine in the Treatment  of Mood 
Disorders". JAMA Psychiatry. 74 (4): 399–405. PMID 28249076. 

6). Rakesh, G; Pae, CU; Masand, PS (2017). "Beyond serotonin: newer antidepressants 
in the future".  Expert Review of 
Neurotherapeutics. doi:10.1080/14737175.2017.1341310. PMID 28598698. 

7). ECRI Institute, under contract to AHRQ. December 2013 AHRQ Healthcare Horizon 
Scanning System – Potential High-Impact Interventions Report. Priority Area 05: 
Depression and Other Mental Health Disorders Archived 8 August 2014 at the Wayback 
Machine. 

8). National Institute of Mental Health (7 August 2006). "Experimental Medication Kicks 
Depression in Hours Instead  of Weeks". NIH News  (Press release). National Institutes 
of Health; Dept. of Health and Human Services; United States. Archived from the original 
on 18 August 2006. National Institute  of Mental Health  director Thomas Insel  said, "To  
my knowledge, this is the first report of any medication or other treatment that results in 
such a pronounced, rapid, prolonged response with a single dose. These were very 
treatment-resistant  patients." 

9). Naughton, M; Clarke, G; O'Leary, OF; Cryan, JF; Dinan, TG (Mar 2014). "A review of 
ketamine in affective  disorders: current  evidence of clinical efficacy, limitations of use 
and pre-clinical evidence on proposed mechanisms of action". Journal of Affective 
Disorders. 156: 24-35.  doi:10.1016/j.jad.2013.11.014. PMID 24388038. 

https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/25341010
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4243034
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4243034
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.2174/1570159X12666140619204251
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://en.wikipedia.org/wiki/PubMed_Central
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3952483
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3952483
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3952483
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1177/2045125313507739
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3952483
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/24688759
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/28249076
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1080/14737175.2017.1341310
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/28598698
http://effectivehealthcare.ahrq.gov/ehc/assets/File/Depression-Horizon-Scan-High-Impact-1312.pdf
http://effectivehealthcare.ahrq.gov/ehc/assets/File/Depression-Horizon-Scan-High-Impact-1312.pdf
http://effectivehealthcare.ahrq.gov/ehc/assets/File/Depression-Horizon-Scan-High-Impact-1312.pdf
https://en.wikipedia.org/wiki/Wayback_Machine
https://en.wikipedia.org/wiki/Wayback_Machine
https://en.wikipedia.org/wiki/National_Institute_of_Mental_Health
http://www.nih.gov/news/pr/aug2006/nimh-07b.htm
http://www.nih.gov/news/pr/aug2006/nimh-07b.htm
https://en.wikipedia.org/wiki/National_Institutes_of_Health
https://en.wikipedia.org/wiki/National_Institutes_of_Health
https://en.wikipedia.org/wiki/United_States_Department_of_Health_and_Human_Services
https://en.wikipedia.org/wiki/Federal_government_of_the_United_States
https://en.wikipedia.org/wiki/National_Institute_of_Mental_Health
https://en.wikipedia.org/wiki/Thomas_R._Insel
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1016/j.jad.2013.11.014
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/24388038


POSITION STATEMENT

10). Tyler, MW; Yourish, HB; Ionescu, DF; Haggarty, SJ (2017). "Classics in Chemical 
Neuroscience:  Ketamine". ACS Chemical 
Neuroscience. doi:10.1021/acschemneuro.7b00074. ISSN 1948-7193. PMID 28418641. 

11). Roth BL, Gibbons S, Arunotayanun W, Huang XP, Setola V, Treble R, Iversen L 
(2013). "The ketamine analogue methoxetamine and 3- and 4-methoxy analogues of 
phencyclidine are high affinity and selective ligands for the glutamate  NMDA  
receptor". PLOS One. 8 (3): 
e59334. doi:10.1371/journal.pone.0059334.  PMC 3602154 . PMID 23527166. 

12). Orser, BA; Pennefather, PS; MacDonald, JF (1997). "Multiple mechanisms of 
ketamine blockade of N-methyl-D-aspartate  receptors". Anesthesiology. 86 (4):  903– 
17. doi:10.1097/00000542-199704000-00021. PMID 9105235.

13). Zanos, P; Moaddel, R; Morris, PJ; Georgiou, P; Fischell, J; Elmer, GI; Alkondon, M; 
Yuan,  P; Pribut, HJ; Singh, NS; Dossou, KSS; Fang, Y;  Huang,  XP; Mayo, CL; Wainer, 
IW; Albuquerque, EX; Thompson, SM; Thomas, CJ; Zarate Jr, CA; Gould, TD 
(2016). "NMDAR inhibition-independent antidepressant actions of ketamine 
metabolites". Nature. 533: 481–486. doi:10.1038/nature17998. ISSN 0028- 
0836. PMC . PMID 27144355. 

14). Morgan, CJA; Curran, HV (January 2012). "Ketamine use: a 
review". Addiction. 107 (1): 27–38. doi:10.1111/j.1360- 
0443.2011.03576.x. PMID 21777321. 

https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1021/acschemneuro.7b00074
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/1948-7193
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/28418641
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3602154
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3602154
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3602154
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1371/journal.pone.0059334
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3602154
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/23527166
https://en.wikipedia.org/wiki/Anesthesiology_(journal)
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1097/00000542-199704000-00021
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/9105235
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4922311
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4922311
https://en.wikipedia.org/wiki/Digital_object_identifier
http://doi.org/10.1038/nature17998
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/0028-0836
https://www.worldcat.org/issn/0028-0836
https://en.wikipedia.org/wiki/PubMed_Central
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/27144355
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1111%2Fj.1360-0443.2011.03576.x
http://doi.org/10.1111/j.1360-0443.2011.03576.x
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/21777321



