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Dissociated Antidepressant and Analgesic Effects of Intravenous
Ketamine in Patients with Chronic Pain

Ji Woong Park, MD', Do Wan Kim, MD?, Kyung Min Shin, PhD' and Jai Sung Nobh, MD'

'Departments of Psychiatry and ’Anesthesiology, Ajou University School of Medicine, Suwon, Korea

Objective Recent studies about low-dose ketamine therapy have found significant improvement of depressive symptoms
within a few hours or days. This study was designed to investigate the effect of ketamine on mood in patients with chronic
pain.

Methods Forty subjects with chronic pain were recruited from the pain clinic of the Ajou University Hospital. The Beck
Depression Inventory was used to evaluate mood in each patient, and then the patients received ketamine hydrochloride (1.2
mg/kg, average) intravenously over the course of 1 hour. Visual Analogue Scale (VAS) for depression, anxiety, and pain
were completed by the subjects just before and 3 hours after ketamine infusion.

Results VAS scores for depression, anxiety, and pain were significantly decreased after ketamine infusion. VAS for de-
pression, anxiety, and pain showed significant correlation with each other before ketamine infusion; however, correlations of
the VAS scores for pain with the other two visual scale measures were absent at post-ketamine administration while the cor-
relation between depression and anxiety following ketamine infusion was maintained.

Conclusion To our knowledge, this is the first report about the antidepressant effect of intravenous ketamine, which is
separated from its analgesic effect in patients with chronic pain. This result raises the possibility that the antidepressant effect
of ketamine is generated by a mechanism different from that of the analgesic effect in human.
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Table 1. Demographic and clinical characteristics of patients with
chronic pain from pain clinic outpatients (n=40)

Characteristic n (%)
Age, y, mean (SD) 41.9 (13.4)
Gender
Male 19 (47.5)
Female 21 (52.5)
Graduation
None 3(7.5)
Elementary school 1(2.5)
Middle school 9 (22.5)
High school 17 (42.5)
College 1(2.5)
University 9(22.5)
Socioeconomic status
High 1(2.5)
Medium-high 5(12.5)
Medium 13 (32.5)
Medium-low 10 (25.0)
Low 11 (27.5)
Diagnosis for pain-clinic
Chronic regional pain syndrome 23 (57.5)
Fibromyalgia 6 (15.0)
Neuropathy NOS 4(10.0)
Cervicalgia 2 (5.0)
Herniated disc 2 (5.0)
Spinal stenosis 1(2.5)
Phantom limb syndrome 1(2.5)
Whiplash injury 1(2.5)
Current and/or lifetime diagnosis for psychiatry
Depressive disorder 9 (50.0)
Adjustment disorder 4(22.2)
Somatoform disorder 2 (11.1)
Posttraumatic stress disorder 2(11.1)
Sleep disorder 1(5.6)
Initial BDI, mean (SD) 32.2(15.8)
Ketamine dose, mg/kg, mean (SD) 1.2 (0.5)
Midazolam dose, mg/kg, mean (SD) 0.1 (0.1)

SD: standard deviation, NOS: not otherwise specified, BDI:
Beck Depression Inventory
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Table 2. Change in Visual Analogue Scale scores during 3 hours in patients with chronic pain from pain clinic outpatients

Mean (SD) Mean difference (SD) t
VADS At baseline 60.13 (32.85) 16.93 (25.32) 4238
At 3 hours from start of infusion 43.20 (31.48)
VAAS At baseline 67.10 (32.08) 26.75 (26.42) 6.40%**
At 3 hours from start of infusion 40.35 (31.39)
VAPS At baseline 81.20 (16.77) 23.65 (29.76) 5.03%*

At 3 hours from start of infusion

57.55(30.10)

*p<0.05, **p<0.01, ***p<0.001. SD: standard deviation, VADS:

Anxiety Scale score, VAPS: Visual Analogue Pain Scale score
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Table 3-1. Change in Visual Analogue Scale scores during 3 hours with time and sex variance in patients with chronic pain from pain
clinic outpatients

Sex, mean (SD)

Statistics Ft
Male (n=19) Female (n=21)
VADS At baseline 69.21 (29.05) 51.90 (34.57) Time 18.64***
At 3 hours from start of infusion 47.00 (31.65) 39.76 (31.69) Sex 1.75
TimexSex 1.60
VAAS At baseline 70.53 (30.52) 64.00 (33.87) Time 39.88%***
At 3 hours from start of infusion 46.68 (34.58) 34.62 (27.79) Sex 1.04
TimexSex 0.43
VAPS At baseline 81.16 (16.83) 81.24 (17.13) Time 25.23%**
At 3 hours from start of infusion 54.00 (32.91) 60.76 (27.73) Sex 0.31
TimexSex 0.50

*p<0.05, **p<0.01, ***p<0.001, Tstatistic value. SD: standard deviation, VADS: Visual Analogue Depression Scale score, VAAS:
Visual Analogue Anxiety Scale score, VAPS: Visual Analogue Pain Scale score

Table 3-2. Change in Visual Analogue Scale scores during 3 hours with time and psychiatric diagnosis variance in patients with chronic
pain from pain clinic outpatients

Psychiatric diagnosis, mean (SD)

- Statistics Ft
Exist (n=18) None (n=22)
VADS At baseline 72.28 (28.35) 50.18 (33.51) Time 16.89%**
At 3 hours from start of infusion 60.67 (34.15) 28.91 (20.50) D 10.13**
TimexD 1.46
VAAS At baseline 78.28 (28.01) 57.95 (32.88) Time 39.30***
At 3 hours from start of infusion 52.67 (36.63) 30.27 (22.52) D 6.14*
TimexD 0.06
VAPS At baseline 85.56 (10.82) 77.64 (19.95) Time 24.29%**
At 3 hours from start of infusion 62.33(29.09) 53.64 (31.01) D 1.88
TimexD 0.01

*p<0.05, **p<0.01, ***p<0.001, Tstatistic value. D: psychiatric diagnosis, SD: standard deviation, VADS: Visual Analogue Depres-
sion Scale score, VAAS: Visual Analogue Anxiety Scale score, VAPS: Visual Analogue Pain Scale score

Table 3-3. Change in Visual Analogue Scale scores during 3 hours with time and BDI score variance in patients with chronic pain from
pain clinic outpatients

BDI score, mean (SD)

Statistics Ft
>16 (n=34) <16 (n=6)
VADS At baseline 68.18 (28.43) 14.50 (11.96) Time 3.07
At 3 hours from start of infusion 48.06 (30.88) 15.67 (19.03) BDI 14.55%**
TimexBDI 3.87
VAAS At baseline 75.24 (26.74) 21.00 (17.57) Time 11.72%*
At 3 hours from start of infusion 45.35(31.13) 12.00 (12.47) BDI 16.38***
TimexBDI 3.38
VAPS At baseline 83.65 (15.34) 67.33 (19.20) Time 7.43*
At 3 hours from start of infusion 57.50 (29.85) 57.83 (34.45) BDI 0.87

TimexBDI 1.62

*p<0.05, **p<0.01, ***p<0.001, *statistic value. BDI: Beck Depression Inventory, SD: standard deviation, VADS: Visual Analogue
Depression Scale score, VAAS: Visual Analogue Anxiety Scale score, VAPS: Visual Analogue Pain Scale score
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Table 4. Relationship between initial BDI and Visual Analogue Scales in patients with chronic pain from pain clinic outpatients

At baseline At 3 hours from start of infusion
BDI VADS VAAS VAPS VADS VAAS VAPS
BDI -
At baseline VADS 0.748%** -
VAAS 0.778%** 0.810%**
VAPS 0.498%*** 0.537%** 0.406** -
At 3 hours VADS 0.638*** 0.691*** 0.604*** 0.402* -
VAAS 0.638%** 0.573%** 0.654%** 0.381* 0.724%** -
VAPS 0.081 0.057 0.045 0.299 0.267 0.218 -

*p<0.05, **p<0.01, ***p<0.001. VADS: Visual Analogue Depression Scale score, VAAS: Visual Analogue Anxiety Scale score,

VAPS: Visual Analogue Pain Scale score

Table 5. Relationship between change of Visual Analogue Scale
scores and dose of ketamine and midazolam in patients with
chronic pain from pain clinic outpatients

Predictor F*  Adjusted R*t
Change amount of VADS ~ Ketamine 091 -0.002
Midazolam  0.20 -0.021
Change amount of VAAS ~ Ketamine 0.01 -0.026
Midazolam  0.67 -0.008
Change amount of VAPS ~ Ketamine 0.27 -0.019
Midazolam  0.07 -0.025

*statistic value, Tcontribution rate. VADS: Visual Analogue De-
pression Scale score, VAAS: Visual Analogue Anxiety Scale
score, VAPS: Visual Analogue Pain Scale score

A ael disides deel wiAe = gle Aol=t

a2

ot
T B ol

/g—

OEHL% T B Ak AR 7R AdH, &

HW3HE VASE ol8ato] Az Uiell Alds] &7
olt} BDI&= th=9] Aletdl 03_%1011 A ARGE 7]

b @A) 7 obd

FHT 1~ 21’4 U(:% B7ks17] HﬁH 1k Ttolct, BDI

7F FHAR 78S Brkel] el - sk ErdA e,

A7k

A= VASZE g2 ARE U] 71 ElE AEsiA S4st
7] $1%t v % A3t metal &%ﬁ}&iu}

AAbE vl Ak = A AR o dla A
I QAT WEol wE VAS Xd o] MgkE Z7gskr] sk
ANOVAE AJ3sieith. & dAtollde A8, a4 &2 24
o] AgAlaka] e, 71#] BDI Aol = glo] Akl o] A
Fol & 9, E‘O]' T HAFE BF Rt Jle® 2l
St F2 2AolE dET A2 el Gl
Bl 18“44 e AAHA BEo] gle A 22
g9 gAlEol B3 f-2J5HA| & VADS®F VAASS M5

Hoh 5EolA, & H42] BDI ek W2 H4=2] BDI
At} v e of F-ootA =2 VADSSE VAASS] Hs

Helo, ey 55 A = dEste S, 19 &
BDI Ao} A-A I Bl 7HAA] (b= A 08 Heltk, uf
2hA], T 55 B A A Aol 52 -85S
S EY FEE 5 U2 o 4 ok
T o3t AELS v e @S A7 4= Qlek
E5ol ARRHAI Z1of| whehA] 98 SAE A E= Alo] of
U7 0l EA % Pearson A4 = At Fof e
=, B¢ 5 ARV AT G2 viE o olSol
ok Al g 5o W 55 SAES vede A
13} go) of Tt 9-&3lrhs wiEho 2 olFE 4= 9
oF, ZLEu, Al Fo] Sofl= Fo Hipge] VAPS dae
VAAS, VADS®} +-oJ7t BA 17} QI3tet. BHte] Watb, o=
50t & B 5 ket Alglo]l A EInkE ot
aEE, I 27 B0 so] fofatA fha
H 59 Hale] ubE o] opd Aoletar AEAA HS
t}. o] 24 55 US|} A= FAlO AREAE Al
E]—I‘]_]O] /\«]E EE\% _Q_ 7]7<~] e} 7]—70 e} :Q]—o]tﬂ— 2~ 01041;}
2 A A2 AES 9-& 7]3°] NMDA
43 2Hgol sl w7 E | A S 2 a-amino-3-hydro-
xyl-5-methyl-4-isoxazole—propionate(®]5} AMPA) 882
Z7MIN LS HoEQUTh NMDA 484 Apghof| &J3t y-
aminobutyric acid(®]3} GABA) gl2] olA|= AlWA o
FREO|E B Z7MAIGY S71E FRE o] EE
SAH o2 AMPA -8A o FaFs 3L, 57HE AMPA v
N A2 73l 2hg o aho o Fato] 9Ho] | 2 QJu}
A&+ Alepalol] AE A Aol it i =22 A
HH A5G/ o 94 7159 347 mammalian
target of rapamycin, —L2] 2 brain—derived neurotrophic factor
RS e AN 4T AY 55 235k AlElY] &

ah, AR chie] Helo) N A Ho BRHom
A% 2482 pehd 4= 9Ieh” ol 23t &8-S NMDA, AMPA,

www.kenp.or.kr 197



ol

55 EXE S

=
m
g
lo
o

ot

re

?.

[eX=]
T=

kainite, GABA-A2} n-opioid 487 5 Egsl= thro)
44 SH4ES Sl mifEc®? A E3 volt-
age-gated Na'®} K* channelZ }gHgic} ) E3) @ 712] 9]
QFETLA] Lol A= NMDA =847} 14zhe] )2k, <17], it
87 4wt 94l Fadt Jehe Fhrha g Foh?
AT 1AIZE Well thal= 1 ©7)7F 8315 Hol= X5
AR 83 AREET Qo 98 avh= A% At
Ao Qa4 Foh A& webA, NMDA
o} AMPA =84 & B57} 553 -2 240 ojujglh o
S ek Aetyle] 9] F 7HA] 2hgof tigt o] Ha
A ) AEmle] 15 Zg AR o 2o thx
A7 AR A uifEE v -2 282 AFFTt |
Al G v x| FH 082 A {A == A o] Sl
B ATAELS Aty St -0 SH Afo]] Ao
dafiA= ARSI AFgiRol, & Ao gl nE
ATzt vokEEE FAlo Fof vtk At apgo A
At Aepyl A3k B2R8-2 glglon o7 nlrhEwe]
7 Aol o3t Ao Z Holt B Ao A ARRSE B E
< o g aahg g aatol| tigt fojuleh §5F
ojEAdL 2HS = glgleh ol st Ak AElzt o2 A%
Al 2§08 B Ql7] wjio] opd 7t A zbEct,

3 et W Apoleh, wpehAl, Aekle] 392 &
oA vl 4 G T A AT 5 Yslek 2
# ATelA BelE Ak Aekilat 3 AR vlekE

20 ool 71218 4 9le-g uiAIE 4 giths Zlolct Al
J

=T Roa =2 =2 T HA

400 oI5t 5301 o 4 91

l

ol wekA 2 o] Ay Fepd 4
ATl *”7‘54@ HEoA, A W70l VADSS] 3
F-20ltk VAASS] ] = e] et ofulE it 4

it
Sl
=2

WA BEe] & = /U3l v e R, 55 28-S 9
3 14 9] Aol A ulekA Eo u|ujekA AEA 7} 27}
2 FoE it Holr). A $47 FRU sL8T &
Fol x Exﬂe ARG Zlo] of7] wiell, Z2Ale] vheFekal
AP 6 2 FolEgiutal dx|etE 7|2 Sl miAle s

Ael z4~ SHAIS] M e ek e,
AEHoR 350 925 9% LR Aol T AU o2
5271 4A08] BT Aol 970 B4 2o]

198 cystmalor=sta|x| 2014:25(4):192-199

A B2 B A A&3 §e-g TS A7) 915 NMDA
B Ahcke] Hghde Felshs

1,} Fo Aekn o] oo 28-S vrau7] 9J3t thefsla 2

o AAA L AEo] Dagh Aol

By

A ArE2 A8 AR A w7F A 22
ool & S-S FolotA SAXHSS S8 Stk

£ W 5 A4 Aleulo] 718 wjA= &
ol 1A} A EIQIT) 201349 19, T 7)ol 4] Aekql

e >

%

2l g e

-,

2E W 5520y ofd 34 40%0] ARl St
BDIZH 7t AkAte] 7|58 W7tel7] s AHEI9LaL, o]

Aeklo] LAzl 43 1 Aol 4o Solsjsiche
7 12 ma/ke). 9%, B, F5 HI5Hs VAST o]
Hah Sof A2} 3107k Fof 242 24w glck. 1 A 92,

2o, B Z43HE VAS A Al Fol Fof mr
FAROR fofat 4ag Rk Aekyl Fof Aol 9,

¢k 555 5%k VAS He=
oo gl gle Fo o= 5ol thigk VAS

Aot &2, Bt ﬂk& VAS 4= Abo] 9] fof3h A
7} L%EMX] ookt WA A Fo T g3 Eeko] A
A= A4 8] F-ofulstAl Urebsitt.

2 At AR A9 Folo] XE aukehs EEE o

- AIE 9e]7] SJeiA T 55 BARE e R A%
54 F|zo] Atolet, & Ate] Aib= QI7tAIA AERTIC]
P2 gt 279 3lF antel= He] 7Ho R 2g
Stk 7Hs S

THot: At

[e]

7e] M2 4?&""503

0=

- NMDA A3 - 398 53} - ¢

= o

o
o
ol

Acknowledgments
2 AT 20139 Ao Aoz g d AfThe] 2 Y-S ghop
43 =] 91 (NRF-2012-330-2012S1A3A2033798).

REFERENCES

1. Merikangas KR, Akiskal HS, Angst J, Greenberg PE, Hirschfeld
RM, Petukhova M, et al. Lifetime and 12-month prevalence of bipo-
lar spectrum disorder in the National Comorbidity Survey replica-
tion. Arch Gen Psychiatry 2007,64:543-552.

2. Kessler RC, Berglund P, Demler O, Jin R, Koretz D, Merikangas
KR, et al. The epidemiology of major depressive disorder: results
from the National Comorbidity Survey Replication (NCS-R). JAMA
2003;289:3095-3105.

3. Nierenberg AA, Ostacher MJ, Calabrese JR, Ketter TA, Marangell
LB, Miklowitz DJ, et al. Treatment-resistant bipolar depression: a
STEP-BD equipoise randomized effectiveness trial of antidepressant



W

oo

13.

14.

15.

16.

19.

20.

augmentation with lamotrigine, inositol, or risperidone. Am J Psy-
chiatry 2006;163:210-216.

Crown WH, Finkelstein S, Berndt ER, Ling D, Poret AW, Rush AJ,
et al. The impact of treatment-resistant depression on health care uti-
lization and costs. J Clin Psychiatry 2002;63:963-971.

. Rush AJ, Trivedi MH, Stewart JW, Nierenberg AA, Fava M, Kurian

BT, et al. Combining medications to enhance depression outcomes
(CO-MED): acute and long-term outcomes of a single-blind random-
ized study. Am J Psychiatry 2011,168:689-701.

Rush AJ, Trivedi MH, Wisniewski SR, Nierenberg AA, Stewart JW,
Warden D, et al. Acute and longer-term outcomes in depressed out-
patients requiring one or several treatment steps: a STAR*D report.
Am J Psychiatry 2006,163:1905-1917.

. Woo TU, Walsh JP, Benes FM. Density of glutamic acid decarboxyl-

ase 67 messenger RNA-containing neurons that express the N-meth-
yl-D-aspartate receptor subunit NR2A in the anterior cingulate cor-
tex in schizophrenia and bipolar disorder. Arch Gen Psychiatry 2004;
61:649-657.

. McCullumsmith RE, Kristiansen LV, Beneyto M, Scarr E, Dean B,

Meador-Woodruff JH. Decreased NRI, NR2A, and SAP102 tran-
script expression in the hippocampus in bipolar disorder. Brain Res
2007;1127:108-118.

. Berman RM, Cappiello A, Anand A, Oren DA, Heninger GR, Char-

ney DS, et al. Antidepressant effects of ketamine in depressed pa-
tients. Biol Psychiatry 2000,47:351-354.

. Murrough JW. Ketamine as a novel antidepressant: from synapse to

behavior. Clin Pharmacol Ther 2012;91:303-309.

. Hocking G, Cousins MJ. Ketamine in chronic pain management: an

evidence-based review. Anesth Analg 2003;97.:1730-1739.

. Krystal JH, Karper LP, Seibyl JP, Freeman GK, Delaney R, Bremner

ID, et al. Subanesthetic effects of the noncompetitive NMDA antago-
nist, ketamine, in humans. Psychotomimetic, perceptual, cognitive, and
neuroendocrine responses. Arch Gen Psychiatry 1994;51:199-214.
Sanacora G, Zarate CA, Krystal JH, Manji HK. Targeting the gluta-
matergic system to develop novel, improved therapeutics for mood
disorders. Nat Rev Drug Discov 2008,7:426-437.

Wang J, Goffer Y, Xu D, Tukey DS, Shamir DB, Eberle SE, et al. A
single subanesthetic dose of ketamine relieves depression-like behav-
iors induced by neuropathic pain in rats. Anesthesiology 2011;115:
812-821.

Romero-Sandoval EA. Depression and pain: does ketamine improve
the quality of life of patients in chronic pain by targeting their mood?
Anesthesiology 2011;115:687-688.

Kertzman S, Aladjem Z, Milo R, Ben-Nahum Z, Birger M, Grinspan
H, et al. The utility of the Visual Analogue Scale for the assessment
of depressive mood in cognitively impaired patients. Int J Geriatr
Psychiatry 2004;19:789-796.

. Facco E, Zanette G, Favero L, Bacci C, Sivolella S, Cavallin F, et

al. Toward the validation of visual analogue scale for anxiety. Anesth
Prog 2011;58:8-13.

. Langley GB, Sheppeard H. The visual analogue scale: its use in pain

measurement. Rheumatol Int 1985;5:145-148.

Beck AT, Beamesderfer A. Assessment of depression: the depression
inventory. Mod Probl Pharmacopsychiatry 1974;7:151-169.

Roh MS, Jeon HJ, Lee HW, Lee HJ, Han SK, Hahm BJ. Depressive

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

4x|S

oin

disorders among the college students: prevalence, risk factors, sui-
cidal behaviors and dysfunctions. J Korean Neuropsychiatr Assoc
2006,45:432-437.

Murrough JW, Tosifescu DV, Chang LC, Al Jurdi RK, Green CE,
Perez AM, et al. Antidepressant efficacy of ketamine in treatment-re-
sistant major depression: a two-site randomized controlled trial. Am
J Psychiatry 2013;170:1134-1142.

Lutz PE, Kieffer BL. Opioid receptors: distinct roles in mood disor-
ders. Trends Neurosci 2013;36:195-206.

Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain
comorbidity: a literature review. Arch Intern Med 2003,163.:2433-2445.
Maeng S, Zarate CA Jr, Du J, Schloesser RJ, McCammon J, Chen G,
et al. Cellular mechanisms underlying the antidepressant effects of
ketamine: role of alpha-amino-3-hydroxy-5-methylisoxazole-4-propi-
onic acid receptors. Biol Psychiatry 2008;63:349-352.

Moghaddam B, Adams B, Verma A, Daly D. Activation of glutama-
tergic neurotransmission by ketamine: a novel step in the pathway

from NMDA receptor blockade to dopaminergic and cognitive dis-

ruptions associated with the prefrontal cortex. J Neurosci 1997;17:
2921-2927.

Duman RS, Monteggia LM. 4 neurotrophic model for stress-related
mood disorders. Biol Psychiatry 2006,59:1116-1127.

Kohrs R, Durieux ME. Ketamine: teaching an old drug new tricks.
Anesth Analg 1998;87:1186-1193.

Jorum E, Warncke T, Stubhaug A. Cold allodynia and hyperalgesia
in neuropathic pain: the effect of N-methyl-D-aspartate (NMIDA) re-
ceptor antagonist ketamine--a double-blind, cross-over comparison
with alfentanil and placebo. Pain 2003,101:229-235.

Sawynok J, Reid A. Modulation of formalin-induced behaviors and
edema by local and systemic administration of dextromethorphan,
memantine and ketamine. Eur J Pharmacol 2002,;450:153-162.

Mao J, Price DD, Mayer DIJ. Mechanisms of hyperalgesia and mor-
phine tolerance: a current view of their possible interactions. Pain
1995;62:259-274.

Oatway M, Reid A, Sawynok J. Peripheral antihyperalgesic and an-
algesic actions of ketamine and amitriptyline in a model of mild ther-
mal injury in the rat. Anesth Analg 2003,97:168-173, table of contents.
Opye I, Paulsen O, Maurset A. Effects of ketamine on sensory percep-
tion: evidence for a role of N-methyl-D-aspartate receptors. J Phar-
macol Exp Ther 1992;260:1209-1213.

Cohen ML, Chan SL, Way WL, Trevor Al. Distribution in the brain
and metabolism of ketamine in the rat after intravenous administra-
tion. Anesthesiology 1973;39:370-376.

Zarate CA Jr, Singh JB, Carlson PJ, Brutsche NE, Ameli R, Lucken-
baugh DA, et al. A randomized trial of an N-methyl-D-aspartate an-
tagonist in treatment-resistant major depression. Arch Gen Psychia-
try 2006,63:856-864.

Machado-Vieira R, Salvadore G, Diazgranados N, Zarate CA Jr.
Ketamine and the next generation of antidepressants with a rapid
onset of action. Pharmacol Ther 2009,123:143-150.

Fond G, Loundou A, Rabu C, Macgregor A, Langon C, Brittner M,
et al. Ketamine administration in depressive disorders: a systematic
review and meta-analysis. Psychopharmacology (Berl) 2014;231:
3663-3676.

www.kenp.or.kr 199



