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Abstract

Background: Ketamine, an NMDA glutamate receptor antagonist, has become a
promising treatment for treatment-resistant depression. Its rapid antidepressant effects
are observed within a few hours after consumption. S-ketamine nasal spray is ap-
proved for use with oral antidepressants. There are still challenges such as maintaining
therapeutic response, potential side effects, and the possibility of abuse of this drug.
This article examines single-dose intravenous ketamine and intranasal esketamine for
the treatment of major depressive disorder and treatment-resistant depression. It also
discusses their use for other psychiatric conditions, side effects, combination therapy,
and treatment guidelines.

Methods: A comprehensive search of PubMed, Scopus, and Google Scholar data-
bases was performed for English studies using keywords selected based on the MeSH
model, including “anesthesia, depression, ketamine, treatment.” The research focused
on the antidepressant effects of ketamine in primary and secondary studies from 1995
to August 2024.

Results: Ketamine, a drug originally developed as an anesthetic inducer, has recently
emerged as a potential treatment for depression, revolutionizing the field of mental
health. Studies have shown that unlike common antidepressants, which take weeks or
even months to produce therapeutic results, ketamine can produce a rapid, longer-last-
ing antidepressant effect and significant improvement in symptoms. This development
may be a new option for people struggling with treatment-resistant depression, offer-
ing hope for improved mental health and a better quality of life.

Conclusion: Research provides strong support for the rapid but temporary antidepres-
sant and antisuicidal effects of an intravenous ketamine injection for treatment-resis-
tant depression and bipolar depression. Further studies are needed to investigate the
effectiveness of ketamine for other disorders, different dosage forms, and combination
therapy. It is important to consider the risks and potential side effects associated with
ketamine treatment, including withdrawal symptoms, hallucinations, and the potential
for abuse. In addition, optimal dosage and administration methods should be carefully
evaluated to minimize adverse effects. Despite these challenges, ketamine is a new and
innovative approach to treating depression. Its unique mechanism of action and rapid
kinetics of action have given hope to people who have not responded to traditional
antidepressants. The paradigm-shifting nature of ketamine’s antidepressant response
underscores its importance in treating a variety of depressions. It emphasizes the need
for standardized treatment guidelines to potentially improve the lives of individuals
suffering from this debilitating condition.
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17. Dissociative anesthesia
18. Complex regional pain syndrome
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19. Bipolar depression
20. Montgomery-Asberg depression rating scale
21. Risk evaluation and mitigation strategy
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25. Working memory

26. Social anxiety disorder

27. Mood stabilizers

28. Leibowitz social anxiety score
29. Post-traumatic stress disorder
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33. Psychotherapy

34. Cognitive behavior therapy
35. Emergence reactions

36. K-hole

UlyBos g sl eolgs e

Syl (lgwg WS

(OCD)" (sl (qwslgug N3] 2y Mise Jlow VO (55 (sladlllas
oo 1 030l U 5,8 aulie Ligls U 1y cymeliS 3,5 ol
S0P &S ygb 4 SS90 |y @wIMe (a2 JB sk
Fomly Slop Gl slajline (0oliS 09,5 slael I o 4
bl e gblite ik o adlas ool 31 Go 0 sl
(V) 392 Lodg)l> L 0aB J S g 558 guogd ¢ B3kl epgoe

3g0 B puan sgw YIS
YBT3 50 53 0l oSS Oledllas 5l oS dlaws 5l adgl cbaodls
Ol &5 a3 o (Lt JSI g (gl el ((p5S B pan
(FA) ail ase Slge Buan sgw SYMB] loyd 3 Cunl (San
V gy deigls boad JpuS jeSgmwes V5B wllllae Sl (S
IA) ool g je0l s &S aly ol JSIl s Bpne b )3
slajgy s (agi B sk 4 atin )3 (p)SoS p oS e
LPA) 4 oo il 38l Ledgya b duslae o |y dale i g dw jub
s Oladss (bl b adl Lbe S5 SMe Co e 3 o
&)’I Copdo d])) u.u:Lf )‘ odliiuw! L;\AA?(J)J‘ o) My d‘);

029> YS!

plml (12,88 OYMB] (glp (uelS 3590 )3 (939000 Clidos
S0P L slaiSlssel @l jlon V0 (g5, adllae cunl 0as
13 8 eaonl slb0kiyS CanssSEl () T iall g cpweliS
b sl 3l (LS (595000 510 S g Wasgnl 4 Copogoune
4l Fel glopd 4 gt 4 oLty 5 (2BE ) dgue
Pkl ol g sl 3,5 ¥ Baed Zwl dawsie job
Mo &S ol L 5155 <SG (V) ol rals ]y 0,65 s,
SeS b Slopdlyy dwde dw e mas )B 2 )18,
g 65503 OIS (V) 298 Hgie ol yobo 4 (alS
Ol sy9 el 3P S Sl o |y (erae 2ol
SYMBT @ Mo Jlow Hlox 51 y50 3155 S50 (YY) ob
SHas 35 b aldgwe lop> 4 polie (S3yudl g (13,55
o aloll i s 4l ol b o(VF) 15 ol cypoliS
5 0ol bty JoIS 553 (S s s i s )5S
Caol 5 3)50 395 SYMBT o yd

30. obsessive—compulsive disorder
31. Yale-Brown obsessive—compulsive Scale
32. Nalmefene

[


http://dx.doi.org/10.22034/42.4.24
http://jmciri.ir/article-1-3332-en.html

I[ DOI: 10.22034/42.4.24 ] [ Downloaded from jmciri.ir on 2026-02-17 ]
4
4{

oS3 bl cagb UL Gloys 1 gy I 20moliS

Sle ) aw Sloyd 45 S plaie 4]y (g9 (1elS aeliogd
Sb3lyy dlme (AV) XS (o gihae ey 4 pylie (53l
Ol o 3l 51 (JAMA Psychiatry) S el (S5 cpessl
S oo Bl ol Sl edlatel 385 oz )ler 9 A8 (o0 Slatdy
oLl 50 (e 10 aliSiul 5 (559 ol (2 Al
4 (M) cosl @855 )18 oy 350 JolS gl T 4 s
3 Olebl el (B3 4 SaS Imaobioged (] B (IS b
SYMBT L o hlew sl Gloyd slads 5 oy iy bl
2L el 5 peliSial il o el Ol 5 s
Sl 5 ohlew » )l Gl (S 15l b 2l glabaoee )

Higd 2575 5l C)ge 5D (698 lacudlye

s ] Oldlhee (608 Cp>

Ol iSO A5 g (S pmblis myw ol ele wladss
QUi (oladgd (S3ymbl g loyd & pglie (Sl oy 3],
Ll ol Ltal33l o s ot oolizl & cdpdy b s
Oleyd sl odda luliv] sla Jodllygios 5 (S slaodly 135l
55y ldlas .l o9yl S plo B pns 0950 g 05,0055
sl 5l 3y90 Sde (GVsb (layd g )8 G932 390
Dyg90 (yeoliS iy (gyld o Slastine 350 )d (4 yuiin Ablgd
BSod slaploys 4 a8 llew sly b ol 5l eslasl 9 cunl 5L
il polaid] wileslas Fuly

U g & ol i sl 5 il adlias
s .l odl 1B, L35 oYM 5] b Sy any
5 Seiromsl Glapuslle S5 llsls sbosiyS o)
5 e S5 LB 5 S5 pleligls (slapita o gapiiSen
Blaws Syt 4 1y (52pml M) (5,55 s o] lods
(Slmoind JU! VST Byo (gl & Atpuiodlgyss & bgsye
025 b el awliio (slag)l> (2 ganer (M) Ao g0 (s
Wile losiiSlodel slaleyy iyl 4 prie oS (Sl
S wb T(HNK) 0liS )95 oS )dud 9 ™ opmaliS )] ¢ ppolisl
o lllas izd ) 56 el tsloj] dlsyo )3 pils Jls
5 55 Sopmdlic Sl Ll el & amd e ol
G yioS B pan cqm Juuily 9 S¥l (Sl (2)loe b i SYobo
Iy s shaly Oldlas cpl ail o opelSl b ol 4
(30 910) sl 03,8 5l LA YT oy (ol

D9t $9)10 S plgis 4 (ECT) S gy Sl 1 L5 (yelS
Sow Joot 3900 9 Sl (ials 4 Klgi e g 298 oo o3lil

42. Head-to-head trials
43. (R)-enantiomer of ketamine
44. Hydroxynorketamine

)by Joli) Sstoragiliow @iMe (Ggelin b 51 SIS
l3) (siog) (55103 s w3 5 (5055 5 05
(AY) sl sasS'ealyb o8l Ay gl cul (Seo Lol it
wlie job 4 (g 1 GreliSul b b ye pld (Sl (o)ls
5" oyl (Bgye sl (5 o Jold (oSl B o 3 e
byt Cpmlus 5 (330 31 2305 csiygShd sylmal
(AY) 2t o Ll slocdglio 5 Sy b (ol liSl 4
5 Sl ¢ isealy] s ol pmeliSnl oaimd i cows
(AY) 28l o VLS 3505

b aslgicn oS Syn S b 4l (Bl 3] (s
SrS ol el Bpae I JS pVgilie £S5 e G g
b gl (Sl ()lse 4 bape S U 9 e
ol (3ol Bpae Jdo 4y Glad Gl 5 il Sy 51,5
sl & p¥oilae p)S o o) lsioe (Sitio (20l 6l
2975 el Bpae I S aBd w1y s 0 pSokS e
L5 G Lawgie paol dislo 45 (631,31 )3 0394 ggdg0 opl 3,8

Lauogs 9 b Jordlygimd
sl opl gl oy b Caspw & ueliS b eolal
okl Colan (gly onds 5kl sla Joallygiwd & 5L 51 S
il 9 5] ) &S aag B anled oyl a3l e ]
51 oolil aSl a4 ang b oohg A yol ol S e coles
FDA bug 53l Jio 53 gloys 2 polie (53l (el (eolS
w3 adlae G oSyl drg Ll ) Cuonl ol siits a b
Sloyp Seigusll anls id ax 51 a8 sl 035 pu pas
Sl loyd g3 peliS o duds b 4 s (ECT)
pl pogMe (AD) A S50 5 (youl 23 93y Lol )l (5
38 (EMA)™ Loyl so)s uill g FDA lawgs oproliSoul apls

(A) LS oo s o 1y (peolS” calises o9 by IS
chlsl g & 9 3B loy gly SbUE 4l slo Jasllygiws
OSSy clp L wlsd e albaseg (CANMAT)™
37. Vestibular system
38. Aneurysm
39. Electroconvulsive therapy

40. European medicines agency
41. Canadian network for mood and anxiety treatments



http://dx.doi.org/10.22034/42.4.24
http://jmciri.ir/article-1-3332-en.html

[ Downloaded from jmciri.ir on 2026-02-17 ]

[ DOI: 10.22034/42.4.24 ]

G SeieS 935 4 padie il puilSe sl (538l ey
s Syl clag)ls 4 oS ooly3l (el |y cael o] Y]
Tl Coylen e Canle .l 03,8 Dbl Wl o3l Fwl
WSt (5l glgl loys 53 o] Caenl pr uoliS (3 yudlis
W8 425 3y50 1y 3)lubil (Slops (sl Joallygis 4y jli 9 1S o
018 gl Cagmdg (5148 (60,31 555 05l yob 4 b an3 o

Al dgnke st &)

dil 4y liojlew b Oladss aswy ly l dws
Al o Jos 4y S5 (ze) plac!

K8l L&
Jus 4 (8le ol g By lp phagh nl plx]
Ol b g J omels™ lgie b Sliios b ol
pendsh Clidos aieS Gingh hed awls " (55l

s Y YY ojlads & (=) W Al (Sbj pele oSl

UlyBos g sl eolgs e

L ogley cov hlew 0 & cwl ol ooy lis a8 oS
Obrd g o Hltd GlaljBl 4y ot (el Sl ealisul oS g9 il
booyS oo Jliaw b dmslio )0 g gl jlam 38> o 18
SRS e @ (el oS (Sl p2)lgs 4 a2 b Jb ]
Ol 3 (W) Canl 0 (Byme SS9 Sl )3 (gt (sl cuslie
9 Lo jbagin Lol yon (el (6913 b (sladlllas plodl 35 aive

ey B & 65958 Jliges b guls auslie

S5 Ao

S (iSD53 05 5 (SO pdlis Cdgo Lol @y @l 5l Gladss
Sl g ployd 4 polie (Soyudl cly (elS )9 505
il oy p sy i Slalllas ST o Coles laBg
g caliee (g by Jbl o Sbilsy CYMB! plw glp ool
w2les 5 lilas &8 ol ppe canl Gl S50 (S5 leyd
oo o SEl WM dlax il (loyd b by 05l (sl
st 593 «cnl g ogdle D9 4B)S I3 )3 Bpan sgw Jleil
@ eollaol GBI B 2sd o)l e8> 4 Wb e oy,
oy JBlas

lp gl 5 e 3,05, Ko el da il ul S L

&l

-

1. Hashimoto K. Ketamine: anesthetic, psychotomimetic, antide-
pressant, or anthelmintic? Mol Psychiatry. 2022;27(8):3116-8.

2. Bertron JL, Seto M, Lindsley CW. DARK classics in chemi-
cal neuroscience: phencyclidine (PCP). ACS Chem Neurosci.
2018;9(10):2459-74.

3. Seeman P, Ko F, Tallerico T. Dopamine receptor contribution
to the action of PCP, LSD and ketamine psychotomimetics. Mol
Psychiatry. 2005;10(9):877-83.

4. Mion G. History of anaesthesia: The ketamine story—past, pres-
ent and future. Eur J Anaesthesiol. 2017;34(9):571-5.

5. Nazemroaya B, Jahanbin S. Comparative study of the sed-
ative effect of ketamine-dexmedetomidine (Ketodex) with ket-
amine-midazolam (Ketomid) in candidates of fibroptic bronchos-
copy. Tehran Univ Med Sci J. 2022;80(8):650-9.

6. McGirr A, Berlim MT, Bond DJ, Fleck MP, Yatham LN, Lam RW. A
systematic review and meta-analysis of randomized, double-blind,
placebo-controlled trials of ketamine in the rapid treatment of ma-
jor depressive episodes. Psychol Med. 2015;45(4):693-704.

7.Rong C, Park C, Rosenblat JD, Subramaniapillai M, Zuckerman
H, Fus D, et al. Predictors of response to ketamine in treatment
resistant major depressive disorder and bipolar disorder. Int J En-
viron Res Public Health. 2018;15(4):771.

8. Lener MS, Niciu MJ, Ballard ED, Park M, Park LT, Nugent AC,
Zarate CA Jr. Glutamate and gamma-aminobutyric acid systems
in the pathophysiology of major depression and antidepressant re-
sponse to ketamine. Biol Psychiatry. 2017;81(10):886-97.

9. Mathews DC, Henter ID, Zarate CA. Targeting the glutamatergic

system to treat major depressive disorder: rationale and progress
to date. Drugs. 2012;72:1313-33.

10. Xiao C, Zhou J, LiA, Zhang L, Zhu X, Zhou J, et al. Esketamine
vs Midazolam in Boosting the Efficacy of Oral Antidepressants for
Major Depressive Disorder: A Pilot Randomized Clinical Trial.
JAMA Netw Open. 2023;6(8):€2328817.

11. Shorey S, Ng ED, Wong CH. Global prevalence of depres-
sion and elevated depressive symptoms among adolescents:
a systematic review and meta-analysis. Br J Clin Psychol.
2022;61(2):287-305.

12. Sassano-Higgins S, Baron D, Juarez G, Esmaili N, Gold
M. A review of ketamine abuse and diversion. Depress Anxiety.
2016;33(8):718-27.

13. Memon RI, Naveed S, Faquih AE, Fida A, Abbas N, Chaudhary
AMD, Qayyum Z. Effectiveness and safety of ketamine for unipolar
depression: a systematic review. Psychiatr Q. 2020;91:1147-92.

14. Skolnick P, Layer RT, Popik P, Nowak G, Paul IA, Trullas R.
Adaptation of N-methyl-D-aspartate (NMDA) receptors following
antidepressant treatment: implications for the pharmacotherapy of
depression. Pharmacopsychiatry. 1996;29(1):23-6.

15. Zanos P, Moaddel R, Morris PJ, Riggs LM, Highland JN,
Georgiou P, et al. Ketamine and ketamine metabolite pharma-
cology: insights into therapeutic mechanisms. Pharmacol Rev.
2018;70:621-60.

16. Yang Y, Cui Y, Sang K, Dong Y, Ni Z, Ma S, Hu H. Ketamine
blocks bursting in the lateral habenula to rapidly relieve depres-
sion. Nature. 2018;554(7692):317-22.

[


http://dx.doi.org/10.22034/42.4.24
http://jmciri.ir/article-1-3332-en.html

I[ DOI: 10.22034/42.4.24 ] [ Downloaded from jmciri.ir on 2026-02-17 ]
4
1>4

oS3 bl cagb UL Gloys 1 gy I 20moliS

17. Witkin JM, Monn JA, Schoepp DD, Li X, Overshiner C, Mitch-
ell SN, et al. The rapidly acting antidepressant ketamine and the
mGlu2/3 receptor antagonist LY341495 rapidly engage dopami-
nergic mood circuits. J Pharmacol Exp Ther. 2016;358(1):71-82.

18. Aleksandrova LR, Phillips AG, Wang YT. Antidepressant ef-
fects of ketamine and the roles of AMPA glutamate receptors and
other mechanisms beyond NMDA receptor antagonism. J Psychi-
atry Neurosci. 2017;42(4):222.

19. Nikkheslat N. Targeting inflammation in depression: ketamine
as an anti-inflammatory antidepressant in psychiatric emergency.
Brain Behav Immun Health. 2021;18:100383.

20. Shen M, Lv D, Liu X, Li S, Chen Y, Zhang Y, et al. Essential
roles of neuropeptide VGF regulated TrkB/mTOR/BICC1 signaling
and phosphorylation of AMPA receptor subunit GIuA1 in the rapid
antidepressant-like actions of ketamine in mice. Brain Res Bull.
2018;143:58-65.

21. Hou XY, Hu ZL, Zhang DZ, Lu W, Zhou J, Wu PF, et al. Rapid
antidepressant effect of hydrogen sulfide: evidence for activation
of mTORC1-TrkB-AMPA receptor pathways. Antioxid Redox Sig-
nal. 2017;27(8):472-88.

22. Kang MJ, Hawken E, Vazquez GH. The mechanisms be-
hind rapid antidepressant effects of ketamine: a systematic re-
view with a focus on molecular neuroplasticity. Front Psychiatry.
2022;13:860882.

23. Tartt AN, Mariani MB, Hen R, Mann JJ, Boldrini M. Dysreg-
ulation of adult hippocampal neuroplasticity in major depres-
sion: pathogenesis and therapeutic implications. Mol Psychiatry.
2022;27(6):2689-99.

24. Henter, I. D., Park, L. T., & Zarate Jr, C. A. (2021). Novel gluta-
matergic modulators for the treatment of mood disorders: current
status. CNS drugs, 35(5), 527-543. Simonini A, Brogi E, Cascella
M, Vittori A. Advantages of ketamine in pediatric anesthesia. Open
Med. 2022;17(1):1134-47.

25. Marland S, Ellerton J, Andolfatto G, Strapazzon G, Thomassen
O, Brandner B, et al. Ketamine: use in anesthesia. CNS Neurosci
Ther. 2013;19(6):381-9.

26. Niesters M, Martini C, Dahan A. Ketamine for chronic pain:
risks and benefits. Br J Clin Pharmacol. 2014;77(2):357-67.

27. Nazemroaya B, Honarmand A, Bab Hadi Ashar M. Effects of
adding dexmedetomidine to ketamine on heart rate and blood
pressure changes in psychiatric patients undergoing electrocon-
vulsive therapy. Koomesh. 2020;22(2):311-6.

28. Connolly SB, Prager JP, Harden RN. A systematic review
of ketamine for complex regional pain syndrome. Pain Med.
2015;16(5):943-69.

29. Sassano-Higgins S, Baron D, Juarez G, Esmaili N, Gold
M. A review of ketamine abuse and diversion. Depress Anxiety.
2016;33(8):718-27.

30. Goddard K, Sampson C, Ghadban R, Stilley J. Effect of ket-

amine on cardiovascular function during procedural sedation of
adults. Cureus. 2021;13(3).

31. Zhou YL, Liu WJ, Wang CY, Zheng W, Lan XF, Weng SY, Ning
YP. Cardiovascular effects of repeated subanaesthetic ketamine
infusion in depression. J Psychopharmacol. 2021;35(2):159-67.

32. Luo Y, YuY, Zhang M, He H, Fan N. Chronic administration of
ketamine induces cognitive deterioration by restraining synaptic
signaling. Mol Psychiatry. 2021;26(9):4702-18.

33. Anderson DJ, Zhou J, Cao D, McDonald M, Guenther M, Ha-
soon J, et al. Ketamine-induced cystitis: a comprehensive review
of the urologic effects of this psychoactive drug. Health Psychol
Res. 2022;10(3).

34. Petersen AS, Pedersen AS, Barloese MC, Holm P, Pedersen

O, Jensen RH, Snoer AH. Intranasal ketamine for acute cluster
headache attacks—results from a proof-of-concept open-label tri-
al. Headache. 2022;62(1):26-.

35. Peltoniemi MA, Hagelberg NM, Olkkola KT, Saari Tl. Ketamine:
a review of clinical pharmacokinetics and pharmacodynamics in
anesthesia and pain therapy. Clin Pharmacokinet. 2016;55:1059-
77.

36. Kamp J, Olofsen E, Henthorn TK, Van Velzen M, Niesters M,
Dahan A. Ketamine pharmacokinetics: a systematic review of the
literature, meta-analysis, and population analysis. Anesthesiology.
2020;133(6):1192-213.

37. Schep LJ, Slaughter RJ, Watts M, Mackenzie E, Gee P. The
clinical toxicology of ketamine. Clin Toxicol. 2023;61(6):415-28.

38. Morgan CJ, Curran HV, Independent Scientific Com-
mittee on Drugs (ISCD). Ketamine use: a review. Addiction.
2012;107(1):27-38.

39. Berman RM, Cappiello A, Anand A, Oren DA, Heninger GR,
Charney DS, Krystal JH. Antidepressant effects of ketamine in de-
pressed patients. Biol Psychiatry. 2000;47(4):351-4.

40. Zarate CA, Singh JB, Carlson PJ, Brutsche NE, Ameli R, Luck-
enbaugh DA, et al. A randomized trial of an N-methyl-D-aspartate
antagonist in treatment-resistant major depression. Arch Gen Psy-
chiatry. 2006;63(8):856-64.

41. Kishimoto T, Chawla JM, Hagi K, Zarate CA, Kane JM, Bau-
er M, Correll C. Single-dose infusion ketamine and non-ketamine
N-methyl-d-aspartate receptor antagonists for unipolar and bipolar
depression: a meta-analysis of efficacy, safety and time trajecto-
ries. Psychol Med. 2016;46(7):1459-72.

42. Dwyer JB, Landeros-Weisenberger A, Johnson JA, Londono
Tobon A, Flores JM, Nasir M, et al. Efficacy of intravenous ket-
amine in adolescent treatment-resistant depression: a randomized
midazolam-controlled trial. Am J Psychiatry. 2021;178(4):352-62.

43. Gao M, Rejaei D, Liu H. Ketamine use in current clinical prac-
tice. Acta Pharmacol Sin. 2016;37(7):865-72.

44. Zarate CA Jr, Brutsche NE, Ibrahim L, Franco-Chaves J, Di-
azgranados N, Cravchik A, et al. Replication of ketamine’s antide-
pressant efficacy in bipolar depression: a randomized controlled
add-on trial. Biol Psychiatry. 2012;71(11):939-46.

45. Fedgchin M, Trivedi M, Daly EJ, Melkote R, Lane R, Lim P,
et al. Efficacy and safety of fixed-dose esketamine nasal spray
combined with a new oral antidepressant in treatment-resistant
depression: results of a randomized, double-blind, active-con-
trolled study (TRANSFORM-1). Int J Neuropsychopharmacol.
2019;22(10):616-30.

46. Popova V, Daly EJ, Trivedi M, Cooper K, Lane R, Lim P, et al.
Efficacy and safety of flexibly dosed esketamine nasal spray com-
bined with a newly initiated oral antidepressant in treatment-re-
sistant depression: a randomized double-blind active-controlled
study. Am J Psychiatry. 2019;176(6):428-38.

47. Daly EJ, Trivedi MH, Janik A, Li H, Zhang Y, Li X, et al. Efficacy
of esketamine nasal spray plus oral antidepressant treatment for
relapse prevention in patients with treatment-resistant depression:
a randomized clinical trial. JAMA Psychiatry. 2019;76(9):893-903.

48. Phillips JL, Norris S, Talbot J, Birmingham M, Hatchard T, Ortiz
A, et al. Single, repeated, and maintenance ketamine infusions for
treatment-resistant depression: a randomized controlled trial. Am
J Psychiatry. 2019;176(5):401-9.

49. Singh JB, Fedgchin M, Daly EJ, De Boer P, Cooper K, Lim P, et
al. A double-blind, randomized, placebo-controlled, dose-frequen-
cy study of intravenous ketamine in patients with treatment-resis-
tant depression. Am J Psychiatry. 2016;173(8):816-26.

50. lonescu DF, Bentley KH, Eikermann M, Taylor N, Akeju O,


http://dx.doi.org/10.22034/42.4.24
http://jmciri.ir/article-1-3332-en.html

[ Downloaded from jmciri.ir on 2026-02-17 ]

[ DOI: 10.22034/42.4.24 ]

Swee MB, et al. Repeat-dose ketamine augmentation for treat-
ment-resistant depression with chronic suicidal ideation: a ran-
domized, double blind, placebo controlled trial. J Affect Disord.
2019;243:516-24.

51. lonescu DF, Fu DJ, Qiu X, Lane R, Lim P, Kasper S, et al. Es-
ketamine nasal spray for rapid reduction of depressive symptoms
in patients with major depressive disorder who have active suicide
ideation with intent: results of a phase 3, double-blind, randomized
study (ASPIRE II). Int J Neuropsychopharmacol. 2021;24(1):22-
31.

52. Ma JH, Wang SY, Yu HY, Li DY, Luo SC, Zheng SS, et al.
Prophylactic use of ketamine reduces postpartum depression in
Chinese women undergoing cesarean section. Psychiatry Res.
2019;279:252-8.

53. Domany Y, Shelton RC, McCullumsmith CB. Ketamine for
acute suicidal ideation. An emergency department intervention:
A randomized, double-blind, placebo-controlled, proof-of-concept
trial. Depress Anxiety. 2020;37(3):224-33.

54. Wilkinson ST, Ballard ED, Bloch MH, Mathew SJ, Murrough
JW, Feder A, et al. The effect of a single dose of intravenous ket-
amine on suicidal ideation: a systematic review and individual par-
ticipant data meta-analysis. Am J Psychiatry. 2018;175(2):150-8.

55. Witt K, Potts J, Hubers A, Grunebaum MF, Murrough JW, Loo
C, et al. Ketamine for suicidal ideation in adults with psychiatric
disorders: a systematic review and meta-analysis of treatment tri-
als. Aust N Z J Psychiatry. 2020;54(1):29-45.

56. lonescu DF, Luckenbaugh DA, Niciu MJ, Richards EM, Slone-
na EE, Voort JLV, et al. Effect of baseline anxious depression on
initial and sustained antidepressant response to ketamine. J Clin
Psychiatry. 2014;75(9):5470.

57. Park LT, Luckenbaugh DA, Pennybaker SJ, Hopkins MA,
Henter ID, Lener MS, et al. The effects of ketamine on typi-
cal and atypical depressive symptoms. Acta Psychiatr Scand.
2020;142(5):394-401.

58. Knight MJ, Baune BT. Cognitive dysfunction in major depres-
sive disorder. Curr Opin Psychiatry. 2018;31(1):26-31.

59. Morgan CJ, Curran HV. Acute and chronic effects of ket-
amine upon human memory: a review. Psychopharmacology.
2006;188:408-24.

60. Murrough JW, Burdick KE, Levitch CF, Perez AM, Brallier JW,
Chang LC, et al. Neurocognitive effects of ketamine and associa-
tion with antidepressant response in individuals with treatment-re-
sistant depression: a randomized controlled trial. Neuropsycho-
pharmacology. 2015;40(5):1084-90.

61. Shiroma PR, Thuras P, Wels J, Albott CS, Erbes C, Tye S, Lim
KO. Neurocognitive performance of repeated versus single intra-
venous subanesthetic ketamine in treatment resistant depression.
J Affect Disord. 2020;277:470-7.

62. Mclintyre RS, Rosenblat JD, Rodrigues NB, Lipsitz O, Chen-Li
D, Lee JG, et al. The effect of intravenous ketamine on cognitive
functions in adults with treatment-resistant major depressive or bi-
polar disorders: Results from the Canadian rapid treatment center
of excellence (CRTCE). Psychiatry Res. 2021;302:113993.

63. Taylor JH, Landeros-Weisenberger A, Coughlin C, Mulqueen
J, Johnson JA, Gabriel D, et al. Ketamine for social anxiety disor-
der: a randomized, placebo-controlled crossover trial. Neuropsy-
chopharmacology. 2018;43(2):325-33.

64. Feder A, Parides MK, Murrough JW, Perez AM, Morgan JE,
Saxena S, et al. Efficacy of intravenous ketamine for treatment of

chronic posttraumatic stress disorder: a randomized clinical trial.
JAMA Psychiatry. 2014;71(6):681-8.

65. Feder A, Costi SB, Rutter SB, Collins AB, Govindarajulu U,
Jha MK, et al. A randomized controlled trial of repeated ketamine

Ul g sy eolgs Lle

administration for chronic posttraumatic stress disorder. Am J Psy-
chiatry. 2021;178(2):193-202.

66. Feder A, Costi SB, Rutter SB, Collins AB, Govindarajulu U,
Jha MK, et al. A randomized controlled trial of repeated ketamine
administration for chronic posttraumatic stress disorder. Focus.
2023;21(3):296-305.

67. Rodriguez Cl, Kegeles LS, Levinson A, Feng T, Marcus SM,
Vermes D, et al. Randomized controlled crossover trial of ket-
amine in obsessive-compulsive disorder: proof-of-concept. Neu-
ropsychopharmacology. 2013;38(12):2475-83.

68. Jones JL, Mateus CF, Back SE. Efficacy of ketamine in the
treatment of substance use disorders: a systematic review. Front
Psychiatry. 2018;9:372390.

69. Grabski M, McAndrew A, Lawn W, Marsh B, Raymen L, Ste-
vens T, et al. Adjunctive ketamine with relapse prevention—based
psychological therapy in the treatment of alcohol use disorder. Am
J Psychiatry. 2022;179(2):152-62.

70. Mills IH, Park GR, Manara AR, Merriman RJ. Treatment of
compulsive behaviour in eating disorders with intermittent ket-
amine infusions. QJM. 1998;91(7):493-503.

71. Scolnick B, Zupec-Kania B, Calabrese L, Aoki C, Hildebrandt
T. Remission from chronic anorexia nervosa with ketogenic diet
and ketamine: case report. Front Psychiatry. 2020;11:763.

72. Ragnhildstveit A, Jackson LK, Cunningham S, Good L, Tanner
Q, Roughan M, Henrie-Barrus P. Case report: unexpected remis-
sion from extreme and enduring bulimia nervosa with repeated ket-
amine-assisted psychotherapy. Front Psychiatry. 2021;12:764112.

73. Schwartz T, Trunko ME, Feifel D, Lopez E, Peterson D, Frank
GK, Kaye W. A longitudinal case series of IM ketamine for patients
with severe and enduring eating disorders and comorbid treat-
ment-resistant depression. Clin Case Rep. 2021;9(5):e03869.

74. Wilkinson ST, Rhee TG, Joormann J, Webler R, Ortiz Lo-
pez M, Kitay B, et al. Cognitive behavioral therapy to sustain
the antidepressant effects of ketamine in treatment-resistant
depression: a randomized clinical trial. Psychother Psychosom.
2021;90(5):318-27.

75. Dore J, Turnipseed B, Dwyer S, Turnipseed A, Andries J, As-
cani G, Wolfson P. Ketamine assisted psychotherapy (KAP): pa-
tient demographics, clinical data and outcomes in three large prac-
tices administering ketamine with psychotherapy. J Psychoactive
Drugs. 2019;51(2):189-98.

76. Krupitsky E, Burakov A, Romanova T, Dunaevsky |, Strass-
man R, Grinenko A. Ketamine psychotherapy for heroin addiction:
immediate effects and two-year follow-up. J Subst Abuse Treat.
2002;23(4):273-83.

77. Dakwar E, Levin F, Hart CL, Basaraba C, Choi J, Pavlicova M,
Nunes EV. A single ketamine infusion combined with motivational

enhancement therapy for alcohol use disorder: a randomized mid-
azolam-controlled pilot trial. Am J Psychiatry. 2020;177(2):125-33.

78. Sinner B, Graf BM. Ketamine. Modern anesthetics. 2008:313-33.

79.Yavi M, Lee H, Henter ID, Park LT, Zarate CA Jr. Ketamine treat-
ment for depression: a review. Discover Ment Health. 2022;2(1):9.

80. Kokane SS, Armant RJ, Bolafios-Guzman CA, Perrotti LI.
Overlap in the neural circuitry and molecular mechanisms underly-
ing ketamine abuse and its use as an antidepressant. Behav Brain
Res. 2020;384:112548.

81. Kurdi MS, Theerth KA, Deva RS. Ketamine: current applica-
tions in anesthesia, pain, and critical care. Anesth Essays Res.
2014;8(3):283-90.

82. Short B, Fong J, Galvez V, Shelker W, Loo CK. Side-effects
associated with ketamine use in depression: a systematic review.
Lancet Psychiatry. 2018;5(1):65-78.

[


http://dx.doi.org/10.22034/42.4.24
http://jmciri.ir/article-1-3332-en.html

I[ DOI: 10.22034/42.4.24 ] [ Downloaded from jmciri.ir on 2026-02-17 ]
4
<

S pwdl cagb U Gloyd 1 gy | s0moliS

83. Bahr R, Lopez A, Rey JA. Intranasal esketamine (Sprava-
toTM) for use in treatment-resistant depression in conjunction with
an oral antidepressant. Pharm Ther. 2019;44(6):340.

84. Short B, Dong V, Galvez V, Vulovic V, Martin D, Bayes AJ, et
al. Development of the ketamine side effect tool (KSET). J Affect
Disord. 2020;266:615-20.

85. Ekstrand J, Fattah C, Persson M, Cheng T, Nordanskog P,
Akeson J, et al. Racemic ketamine as an alternative to electrocon-
vulsive therapy for unipolar depression: a randomized, open-la-
bel, non-inferiority trial (KetECT). Int J Neuropsychopharmacol.
2022;25(5):339-49.

86. Pettorruso M, d’Andrea G, Di Carlo F, De Risio L, Zoratto F,
Miuli A, et al. Comparing fast-acting interventions for treatment-re-
sistant depression: an explorative study of accelerated HF-rTMS
versus intranasal esketamine. Brain Stimul. 2023;16(4):1041-3.

87. Swainson J, McGirr A, Blier P, Brietzke E, Richard-Devantoy
S, Ravindran N, et al. The Canadian network for mood and anxiety
treatments (CANMAT) task force recommendations for the use of
racemic ketamine in adults with major depressive disorder. Can J

Psychiatry. 2021:66(2):113-25.

88. MclIntyre RS, Rosenblat JD, Nemeroff CB, Sanacora G, Mur-
rough JW, Berk M, et al. Synthesizing the evidence for ketamine
and esketamine in treatment-resistant depression: an international
expert opinion on the available evidence and implementation. Am
J Psychiatry. 2021;178(5):383-99.

89. Gould TD, Zarate CA Jr, Thompson SM. Molecular pharmacol-
ogy and neurobiology of rapid-acting antidepressants. Annu Rev
Pharmacol Toxicol. 2019;59(1):213-36.

90. Zanos P, Highland JN, Liu X, Troppoli TA, Georgiou P,
Lovett J, et al. (R)-Ketamine exerts antidepressant actions part-
ly via conversion to (2R, 6R)-hydroxynorketamine, while caus-
ing adverse effects at sub-anaesthetic doses. Br J Pharmacol.
2019;176(14):2573-92.

91. Nazemroaya B, Shafa A, Khizab M. Comparison of the effect
of ketamine and sodium thiopental on blood pressure and heart
rate during electroconvulsive therapy in patients admitted to the
ward of psychiatry; a double-blind randomized clinical trial. J Isfa-
han Med Sch. 2016;34(402):1197-204.


http://dx.doi.org/10.22034/42.4.24
http://jmciri.ir/article-1-3332-en.html
http://www.tcpdf.org

