https://doi.org/10.4306/jknpa.2019.58.1.29

SPECIAL ARTICLE X A& & OFE2 0| OIAF Al
7RIS SEMHES| U A

J Korean Sxltistm XYY HAzZolstmn

Neuropsychiatr Assoc

2019;58(1):29-37 ol s &

Print ISSN 1015-4817
Online ISSN 2289-0963
www.jknpa.org

The Long-Acting Injectable Antipsychotics in Clinical Practice

KyuYoung Lee, MD, PhD
Department of Psychiatry, Eulji University, Eulji Medical Center, Seoul, Korea

Symptomatic relapse is observed frequently and often associated with social and/or occupation-
al decline that can be difficult to reverse in patients with schizophrenia. Several atypical antipsy-
chotics, including risperidone, olanzapine, paliperidone, and aripiprazole, have become available
as long-acting injectable antipsychotics (LAls), and new evidence has been accumulating. LAls
appear to have a significant role in at least a group of schizophrenia patients. Improving the ad-

Received January 31, 2019 herence, continuous availability, managing changes in receptor sensitivity, and lowering the re-

Revised  February 8, 2019 quirement of cumulative doses are some of the major advantages of LAls. Patients with first epi-
Accepted February 9, 2019 sode psychosis, dopamine super-sensitivity syndromes, and comorbid substance abuse might
Address f particularly benefit. Delaying the initiation of LAI until the establishment of non-adherence is not
ess for correspondence o ) i i ) i
KyuYoung Lee, MD, PhD recommended. The results of clinical trials comparing LAls with oral antipsychotics (OAPSs) are
Department of Psychiatry, inconsistent because they are influenced considerably by the study design. On the other hand,
Eulji University, Eulji Medical Center, several barriers to LAls use in current practice include clinical lack of knowledge, and negative
68 Hangeulbiseok-gil, Nowon-gu, attitudes about LAls. This article tries to help clinicians better characterize the role of LAls in the
Seoul 01830, Korea treatment of schizophrenia. J Korean Neuropsychiatr Assoc 2019;58(1):29-37

Tel +82-2-970-8604

Fax +82-2-949-2356 KEY WORDS Schizophrenia - Long-acting injections - Antipsychotics - Medication adherence.
E-mail |ky@eulji.ac.kr

A = ol gt 7|tfel WEkFo] A7 &EE FAMA] A=
long-acting injectable antipsychotics(®]3} LAIs)2] 7ijE-2-
2 34 TRl AAlAS oItk S A o]n] 1960 T HE] AJAFE|QIE 7] LA+ OFE 59 &
o] A= dojubA| = az, A Hutol| whaf L] RS A A7} QLA oFE SHOE QlIsto] Algh Aol Q= Sk
31, AAA 75 AT WAt olF 71EY Atz o oA digte] HUk ey o]F FEEY =& FAYR F
N BIZ7F A AeRe Btk A woke] dAtEa A A AR QIske] At FAREoRE FAlol E-8 ol ¢l
ol v|F=of, $2=0] A Aol AA gAY 4 QlaL, Fof SIgE E0]aL A} o]9] A FolE 5| e
B E2 FHOR Qlete T4 Aol opy|Hth= AL H= 7|21 /HE2 A AniatA H Qo AE2 oY
A7 st YA A7 BS54 40~90%0 ¥ LALE A Fo] 9] g0 2 vjigof gk 24}
ol Ao R FAEL g YA4ATLHE The Clinical  AgrE g 7153514 =i}
Antipsychotic Trials for Intervention Effectiveness(CATIE) 1990t o] TR E = H|AY YA FEE0] 2EYL
o Ali= 18709 o] A= T2 T4%0l o|2=  oF= A=l QlofA] thEE-E AFA|SHAL et o] 52 AHERI
O &2 Huskal §lty, 2@ oA Y] =& H]—r'——‘: T 5 E7f molAWA AY e FANE EAl= AR st

2
o ARAT 2o o2 A ke Q3] ulegel wst 3 9w, 3F PHAFRRES 4T B ohet B71A5Y
o BE e Bl olo} gaEiel, A4 Amel  £AA 1S E A3 i, el ek, v
*

1}

N
D)
1

ot

24T} g wsk AR At Apo] ks A 05 3 AL ol ALHT QU] A 1Y FEES
oj2l Aplolek, AR £5EE rol7] Slotol, 5 6 7 ol8T 145 5] WaAe Sk oln e
3 Eopylel e o] thREIgon, olefF LB /1S5S olgstel AE M k! @Y7 risperidone,

A x|o] 7| A& oFEo] HashA i) paliperidone, aripiprazole, olanzapine 5-°] 7| A|<%% Ak

O

o
&
=

¢

Copyright © 2019 Korean Neuropsychiatric Association 29



J Korean Neuropsychiatr Assoc I 2019;58(1):29-37

3 SFRER AU FUS EFE olu] ofe] HlelA
ARGE L ghek,

LAKE: AEHOE uag o[58 /MO R vhy 28
S50 4 AHgEolA Sik et ojefat R o] 9fo]
= LALY| ofdf ZHEE sto] Syl threm glek,
220] Aol A 7] Ei X Wy A7) S5
LAIsS] AHgHIE7L obA i 71 Eabo] 1583 ik’
NS 2719 BAEE ATE AR E 2 AR NS
so|31 gloLk, g EAo0] 4717k A& H Hlo] 414 ¢
31, 0|2 lste] 71352 BB 0|2t H97t 27 o]
th LA 2@Wo| ok M=ol $0F 717§
I, A Foln, Aol A1AS Holrt £ AR g4
o] E|A|ut, ole} ol 5= Qldto] obale F|huE T A
HIE7} 7 9k, wehA] EEOAL LALe] 2 OB &
A, et oy o3 871 A4 A Tt o]
458 ThRolnIA B},

HIZE Z7IXI&E FAE &
USS(LAlS)

0

Risperidone LAI(0]3} RLAI= 20030 7, w4
A OFE 2= 2] % 9] AIs©|T}. Microspehre A& 2.2 A]
= A0 R Avslof skal A 35 5t AE =Y W
sy ario] Qs o] a2 37 FR3% AFAEE 7]
Hho 2 5|71 =, 1oFate] Hlao A o) 2914, F-&
risperidone?}2] H| G54 “Le|aL A7]|7k0) g dof ofet A
A 7 dH 2o o) 32 de] AME L, B
H A EEC| 7P B2 Holrt, mlarol| A Al 4t
@ =7 BlaL Aatol A AE okEol vlste] A YHE
| gk 2pHstE 915 HolA] gt duE 24l vk gle
u, fgte o] deka g dtolAe AT oFEol| v}
o] AP YLol A S-S Helrkar Husige)”

Olanzapine pamoate LAI(OLAI)*= EU9j| A= 20084, 1]
=ol A= 2000 o] " E QLo Sfjoll= A=A ek
t}. Olanzapine?}+ pamoic acid® T-44% crystallined AAZ,
EoF A| 20 7 olanzapine2] Foi7} wh2 LR 5}A] obc}”
o] OFF9| F8 o]fp= FAF Fof A% Whgst= /XA
SOt} o] FAE-S Tk mf AL 2 0.07%001 4] WAy st
I AR JAF AA A= 1.03%00 4 dhggtitial 42 A 9l
ok A/ S A Al A ofyal oo 7
$-oll 2417 ool 3] 55HA Hk, 1H ol Etstal o]
gk §2Rg-0 & Qlste] QI X mzle| &fste] Fojzf o]
o] Aol il W= A2 FAF 5 A F2 HUEE

[\)

i

O

2

30

soF sh= MAREo| ULk @A o] oFEo] gt e
33s] FE55k Holr

Paliperidone palmitate(©]&} PP)~= 9-hydroxyrisperidone
9] crystalline AR 45 A48 LALs 5 A HA = 7|9t
H oFEoltt A Fo 15 & HAgo] IasiA|ur Ag
Paliperidone®] B3 Eo= gdaslx] otr} Y nj2at 89
LI 2009 ol M= Qlar, ol A= A= =2 A
ojt}, of 2] FAIFEEOl XY= =dl, Ut o= RLAI
o 7478 ofAle] v]sto] thFE] 2@ s S, &
471, A7) i A AdE BRE RERoA FARSE
Fo} QFAAS 2l * ™ Three-monthly paliperidone
palmitateGMPP)= 2015\ ] v]=ro]l &l = i, wl=a =
W B 453 AA|Ql PPE |4 43] o4} Fof -2 Al
Al |7 E AT} B2 7171 PP Ho) 2H7] wfjtof Ao
Yo 2% 7hgsieh, 9]ofuke] vla Aol A gl £
S 5ol v Q3 485:710] PPote] FARY] tit Hlm
T A FARE AEE-S 1Sl vl QITh” PP A HolME =
Aok 7F AR, 7P B 2282 A5 57k

Aripiprazole LAI(¢]3} ALAD+ 20130 u]=ofA] &7
%] %13l, Aripiprazole®] lyophilized powder=® -4 & Atk
A FolA] 253t %78 Aripiprazole®] *3 ¥ o] L3}
ok 6714 Q) SioFute] vl m Tt A AetE o] digt T4
& B9a,” = 7He] A4 AripiprazoleZ}] tf 2 Ao
A -8 of=ol tiste] AdET FY A oA HEFA
S Bt B3], 2 x| wjHY LATs 7He] Hlm Tt
Y= A=, ALAI}F PPLEE] 419] Aeof tigh vl o] A
ALAL= 4429 4] 4, A4 7)1 18)aL, oA |
oA $-9jo] avhs WHESE v Ik ofz] Fjoll= &7
) A] §FQkA|Wt aripiprazole lauroxil m]=of| A 2015\ of ¥
=] AT}, Aripiprazole?] N-acyloxymethyl ZA-eFo &2 i}
SE7t obd =84 AA = Eof ik, &gl whet 3~677}
A 2wy 7-A 0] 7hE3t ke ' -8 Aripiprazole®] W3
o] 3% A= AoHnh 2@ FA st FAENA &
oJgt Zt4do] HEE Uk

UL S Set HIFS LAse
2o} oFEd
BE AN BET R S-S Foto] 143 LALSH
oF i 478 oFEETY] u|mE Foto] ket A
2 Bohstel welSo] glofgieh, HRol AL Slof

BN
re
-
il
1o
i)

sh AeksaLA) g, glokl ulat w1
A% Aol AR AL B AuE

oft & [0 Ho
Ho
4o

>
T
ol
=
oX



YIIX&Y ggilgerael Ay A 1KY Lee

I SOl B4 B ofUeh W] 2EE B ®
Fo| A LAIsY] A Al AutE Ho|al Q)7 IIHT._—O]E]—_B)
a8y AFg 2] uju dAFo| A= AR RICl o

wletaA Aukr) 2po|7t gtk 21709 B2 viA 2T
AT(n=5176)5 EA3E HEFAFolA= HIAS LAIs<}
B-& oFEE Atolol AET HEhEolA AolE HolA]
okorrt 2 9254 fluphenazine— LAloﬂ/\iL 7o AR
A8 oF=ol vlste] 919 anE Hla oE vy Y
LAIso| A= Zpol7} §igith. o] ko] ErhE Fagh 2
B2 ATE =5 FRExEn 57 22 LAls
of Blgte] =2 Aok Heltk= Aolth o= A7|A& A
Al Fof7} ZA-§ oF=ol| vlste] 22 autE flsiAl o A
o] a4 Qrk= AL AR 2 AJ3H 1871
o 2t AFE= AT HEtdFol A= o] ofFEEol
A LAIs®t -8 oFa5 Abololl maket QMg HollA 2t
olF HolA| Fgil=t, thil, ALAISS] F$oAe= 42 &
TR - Folof Hlsko] {03t Bibd HES Halskel
7] 2T, n=986, Relative ratio=0.78).” Lz{L}
A LAIsS] A8 ko] tjst $-9Al& ALAF(HE
M AT S FEA 257 AL ATE (n=4066)
o] W24 oA v E LAsE 418 FEEHT ALY
& SYsHA WA RIHE ARE HojFnh

2Rl g2t At o A mHolU A= oFExte] &
o} HY S Hlash=t] 71 o] A H o2 o Al 1y
L, LAIs®F -8 oFa& Alo]9] BlaLg 7ol A= o]/4d4]¢l
grpele obd 4= ok H2 Ao e Azl
H7Ao} o] ATAES] 7|t) Sol Tahel THEo] v
Hok= doll qlek ey At ARl A7 AEARA o o
gk 7)), ok ofloke] oF, o ApAIgE H7E Frojo] TRk B
A Y ATEE o 0l &8ES =Y 4 7] Wil
SES T8 BKte LAY e 4T 2
EAfRic), 3k o] ol2igh AT SO
_,_7H 0.101];1—] 2d Zo A AR 22 dholghd Tk
3 gAbz0] FrofshA| Hok o Fagh 22 A uiA
= 015—4 Zrol Sjx|ete o] Stk AA| Aol A LAls
A Bl = Aol H|gho] o] 52 o] 47t oA
UL, e H S o 7] digelth wet

izt A2l 4¢ %ﬁ’%"é Hep BldsAde B
RS

°5‘~

1X} Hxa g

Hhdo] A& tARel XM]E —‘?—&H iz AEct
AA A/ AR 77ke AFtARE dARet i AE el
ol ok 71ei7F gApelell WA= o 97]

ol +8 Eﬂ]r*é Heol FFe nE 4 ek LAIsl| digt

-4

o)A LAIsES H3He

HSBIAA, 452 7] el M2 A=y
off thgt 7t &S viAIsk7] ofHrh. E]E 27k ARl
AR EHA AR S FeRr|7ko] dojA A WA sh=
HAIZ ) B E wiAEl] of#)& Aolck” whaka] At
tApelefl wh Aolet AyfER Qs o3t I e /RE
=253 &5} 34 oHO]: 3+ 7o\,

ol9lo = H| A LAlsE ALFEE] Ha) 59 &
S TS FY ;L"% E HE oY S50 HEH

s gheAehE B4 gl

L

I

Al

ATE? B|= Ao 713 1
71te] W Asian, A Z1Rte] et 571

| oo 32 Wake ohjel A4
3 AF8lA A A2} FHEE0] X||e] AE Aol & GuEThn
B op oo WAl SO M LAIS] AHE-L o]
E9] Z 3} xJato] ZrAaETh Barsk vl QJok® RLAISE
27 29 2FEH IAEL oFE AL Wi s} HAEHA 7t
25l AL 24354, A EPS, 12| oFE J-8of tf
3 A ZEage] FE 23 ety st BE
sle] aa-So) garEe] Aol who] YL vl W, YR
717ke] &=, dAAo] Al ARl Ree WEAL, ofE '

0

A= 33%0] ALE Eve 544N 3o u RLALs o

M= 24 5% I T AE AR, 53 oy
of e S o= 29k AW, B7HAF 7t
R EOM %7}7} X}Triﬂl et of ] AtokE
= Fojik= #(n=352)
= Hlﬂﬁ}‘ﬁ% HH XHHPOH A= *VPOI LAIsollA] @A 3]
Wokal, B A= F-o5H W 25 RAch” A
ToA 7t 7|6ty ZFE A= ZgH ol LA} 73
T-& oF= 9] vl Ao M= & A8 AAE Hlske
LAIsoA #2314 W2 A ¥E-(hazard ratio ; 0.36, p=
0.007)& Busl4ct”

LAIs Ato]o] a3} 5l QP Aol A 9] H]ul= o}4] go] o] F
o 2] gkoktt v & 4] S YL ESS TR LATs
Atolofl A AR ek, g o] 2]9] thE A ab/dof gt
AE2 BaEa ik 2ol WhaE A-tolAl, ALAI
400 mg@} PP AFo] 9] 285 Foto] vlw e A3 A}, 49
A2 ALAI 2ol A 5251 o] & 235 K3tk 53] ©]
aIH= 354 o]ste] A2 FALEO|A FEZ] AFo]E Ho|

w

www,jknpa.org 31



J Korean Neuropsychiatr Assoc I 2019;58(1):29-37

I YA

RLIA®} PP7F =f ¥l 27] oF=9 Qg /ol tigt o=
o] AALh v LA R X552 oA FAlEa FA4
=9 ofkE Aot &0l floF v} HlszsHA| 18%0] ©|
231, 61%°014 FATE S5 F7F HAES Bk
H]2 2Lo o] o x|uk PPE wAIE IRE F 58%°]
o2& Ao HEES Bl M 2 olfE F4Y
ofsel FAF ATk 4719 AFELS T 2710 7Y
g AFEE dFEY WA o] Tt HghE AL, o] &

>l

=
% 37k, meee 27}, QTe 495
]

_‘f’_

= T 0]1:]— 36) /\]_
o AR
gl okgo] Hatg Awrl 4] s7hH R B

Q.

o

3]

e 7

& iAol A=l mhet 7ol B
e LAlsE A= wf o5 Fatsto] ARgstodof gttt 1671
o 529t A2 WEREA ol A= LALseF B8
of= Atolel| A -2 T M= f-ofeh 2kl g HolA] ok
. ohek LAIso| Al R Weol A 5729l Hel9lal,
93]¥ akinesia, LDL %=, 12|31 B¢t gHof| A 24 %9
23E Bleh”

g)

Z7| K& StEAHokEE0| okt EM

=)
@
&
o,
==
=)
o
AL
(e}
o
D)
=
Hir
rlo
ox
__>fl_‘4‘
o
[e]

ut
in)
i
=2
il
_IO
e

% 7k e Bl et I FajA A "t o]t
peak®} trough Ato]e] 71A o] Zropz|H 28 vhE 4=
A, A7 SEE ¥ = Uk FA AR FH E
ke dE EY 4 Sk RSk EF 59 o
A= R 7E BlolE EolA HaL o3t HE 845
Soke] 7t Blske] QbAlSkaL o] ThsatA H= A

2
EE N
N of

o oX 'y
2

el 49 D2 5839 65~80% = 49
e} L

A8 RA8-2 ARINAE 71

oo J

oE T T
o
1o o 9
ek
o
off
K1
=2
o)
1o

B WIS - 1 R

o
)
=
oX
oflt
—
i
>
©
2
L
o)
ot
N
o,
fr
=0 fr
ol
Ll
4

o =

o
o

1o
2
r(L)u :L
— ok
NS
o
> 1o
rlo o
~10
rr
oX
N
()
2
: N Loy
2
)
o
H A
rir
(‘u |
O o2 of rH o o op

ol ol:o
U
a2
Jo
ox
u)
=2
s
o,

4
12
it
1o

N

=

ne

ox,

=l r_ci
]
o

tlo
lo
N
)
i
T

o

Ky
N
il
ok
do
lo
[
=

fin)
Hi
rlo
O

o
=)
o
>

3

lo
2
oo
>
=~
filo
A
rlr
o
4
op
o
ox,
2

i)
rlr
e of

LT AL A V)
o)
i‘.
fll
Ir
inj
]
lo
-
(—)'Zi
"
o
uz
Ql'.
=3

i
=8
oy
K1

o} olo} TAZ FAF o3}
(supersensitivity psychosis)” 2
O] A& oF= AmE oFd A9 A o
3ol A A ofsks AEstAY, A&5AQI o=
2hE AEY A shof A Afto] MAYSHA F AL,
E-50= o]ojz)7]| & girt, 3 A tollA= dAA 23
oF 50%°l o|=27|7HA] Tapul 84| Hizr=o] Axt
Bz} QIek® widel] A712)4d o A B &
OFEs ko] MBS FFAI7IAL, o] AL D2 84 A+
S YAshE HA3 Bl R frEgheh

5 Agto Aol A7)7ke) Euknl aEA ARSAREOlA
= 28] =uiyl =849 AuiztE @At Uehdtial o
A ok mubgl ARz 2@y o] AR Eut
Hl =8A| 9] o] AstEaL, o] = Qlske] Q1|75 A|5tet
S e gttt webs olgA o8 A8 7]7ke] 11 ¢k
AR upvl AA ARE-E -84 MR =S QHESE A1
Ttk 2dH A= F s HE8E 7H AdelA] A7

M Ho
~N
K1
_(\)L

ko 1o
e o

)
o A o X lo

o -
§

ftlo

E=)

o
ir‘
fu
o
m

i)
B
U oE X
fu

BN
o ofN |r 1o

913, olefat 4

s

= al
A =S T 8A 28 7139 A wEel 3

Positron emission tomography2} single photon emission
tomography & ©]-83%F 484 A-g-&°f gk Atol A u|A
@ LAISE S8 o]0l 47l 5et A &2 o)1l &2
D2 H-8& BT RIBn™ E ol BAFEoIAE
A& H9el 4l =84 HF& 65%2 ALZ7}L ol

LAt g 4FHA A RE B3 Y FE



CULEE

[}

o&"

Fulgetsol oy U 1KY Lee

DO AT UEGE A 7 éﬁw++74°l 5
S QALY ¥48g o4l et
2 AR oYt B4} Ek WE

R =2
Apo] w31e} 37)4Q) ARk B} 20| 27| 2§ ojof
o1, 20l B O e S Sl ol

Fel 7= stoll A Fof 315

A7)t 714 B 3E Y
= ol/\}7]»—4 A7 Ao R HAY
LAIsE A 53814 =)= #1717t 2 Zlo|oh” A ats] & 24
ek, HAYSED B4 YIS PP E8E PP

L
& sol R 52 4

Aol o]l ol

7 4= 91 Aolth. B AAEE A7)A 2L uf, B AT
apo] Bzsfoll AZAONA MEA Ak HoAL AL

off Aw= A A 4= ek 7| BA oz LA o 21 %
o3t w3} -8 v|&golut
9} 71385 HaA717) e Sk
U g2 2l vl o] 0‘37}‘7 o Hle o>
al = F= ot e s dut
0 1—'6]:X4 J,}E#ABI = ;4-_1’1 th—“)
e A8 s oty
A& 'ﬂ%“ﬁ“lﬂ d &7t ek 7]
ZAT} 71552 SRAA] 7|3 o] AL T A
FL SRS oY S ©
7] AmofRt A = A] edal, FEAY = A 2E
4ol AA HAH o gl Bag v ek of
71700 =89 A= BIAE LAlse ARgshe 2t
A7 A= EX* A7l 583 A7|7F Ee= Alelth
71700 AR AR e QT F
A= Qlste] 20417] Holl Eo1M A&EAQ] o= A=l
o] ZHPA/EH A 22] o] thEE| Uk Mol o}
Po] ALEQlar, dof 49of o]27]74A] FoF gl 71Xt
= AA fFAsk = 224 Sl o] Qlek= Aol Al71= ik
ojFoll= AL Fx ARRIEC] WHAET|ZIA] HAHA A

AT
2 o

& OE oft 4 orlo

2 fo
=2
o
B AT
_Il_;i e
2orlo x4 o H%

oy 2 dn

mn &
1o ok o ox

g 10

N e = @ o e
rzi

.>L

N
% -
1o
L o

n r;E
O]
o

Foi

f

o Aole] 9h4]7] Ftol GRS ARG STk
L ARE Yo, A77)eh 279 A1 FASS FHA

ok o] Amoro] BloR o] HgstEl FAE| oF

w28 Aok dstel ARG PASAE A %ek
T} olefat el e qgA o] Hslel PEHoR A8
3 SRSl APEo] 4s] Erhs Zo] el wA v
EaHAd low rasch £ AL A9 ¥ o]
o}, ZHHQl A 750 Hae} A S

SEREBRER
Foll A FEmaelq g Aler

85 UAE AN 519
Aol mlAE el A

Frlete AL oHe dojth® E3 oy I1LEL &
sto] Al orEES A7IT ARE S 2@ A
HUY 84 d4E At A0E% St viA g ks
O A7 A &A= B2 AR A8 FEE QT Fao
B|5to] Wl A gapol egshel gyto] Qlrkar s9irh® RLAT
= 7380l vlste] 2o Gk L Al H U2 4
ol g glrhar gt v} ¢lth*® Dopamine—induced glycogen

synthase kinase-3 beta(¢]8} GSK-3p)+= =242l A
of kS A E=tl, 2APolA A== HUY 2EA
= fregich 47 X1+Xﬂ% D2 A28 F5to] GSK-3p
-4 A& olal ARt Aot Fote] 1 Avpde Holil
23] Zrtanyt WEE7| = sk olgdt 714
41‘-’&] oAl &Y WU avk= 84 F7F R oy} B9
getete wRlo] e A o= AljbE ]I ey oFEY
712 eE B AR A 9] oFE0] 913} Aol Hial
A= o ohegt A5 SallA dSE ol Aok & Aotk

LAls AF20| off YMAFIOM= SHHEIX] Z5H=7F?
ATl A 9] LAIsS] AME A= AlgAke) 3} w5 o7
I A AN A B Ao whet Ags] z|o)
7} & Aotk HY A 2dy SAEA Aldgt LATsel
ek Bl 2AMIA LAY G449 48 FA| AME-3)
I Q) A0 T3%, A ARSAF M= 45%, SHHE AL
8317 gt SRE A= 23%E ZAE Y o] A}
of M2 AEL AR A& W o ool A
oth, YA7EoNA = 2F T2 At Yo, F=tollA
ZAFEE 3 ol A Al QAbE 2] 91%= LAIs7F 41§
oFEA Y FA 0], 81%= #SES FAAIZ Ao|n,
%)X AR of] B3-S Bl Aol skgich 18
HL LAIsell gt 944 Asi7t sl =820 §hsf o]
S T 48%= LAIs AME-2 SAE2] AFs|E] Yrolstol ek

www,jknpa.org 33



J Korean Neuropsychiatr Assoc I 2019;58(1):29-37

ZoliL, 69%= FHAE0] LAlsol| E =87 olata #
HHS-S BTk w3t LAIsoﬂ gt A Ao] &
LAISOH ATsl= 23 AAE 1Yot a8y e %
AE AR OIAl Al 3E i, 44554 o] Fg&ola,
A5 EPAE Stk 2APE I A E
YA Kol 2 v} o] 2 Qlg KA Ayt
S0l AT} oJAHE2 oF A & LATs ARE-f Qlof S48t
Atk Eolgt M2 FHolA] Bt HuloA A7 A& oFE
Eof| diste] o $429 HEE Blrh= Fo|i,” o=
ojg] Z715 Atolof|A LAIsQ] AFEHIES] 2to]E wheddh
o R R o] GAT} oAFEL LALs7F A 7§ o=l B3]
A $-91E Wit HolE o, v]24 IS 2k Zlol
3 sl ol 5o 1069 HY FAlT} oJAE oA Al
2k ZAMAEO A 748 oFell Hlsl H4k 10% o] AL E
= UH X535 | Aoleh= Sgo] Ut
OIAHE-2 LAIs ARgol| lo] AA & olrEe] thgt X
=31}, FA7E A A Fo)| 2A] S of
A, T FoFS ARSI E A4Sl A&E=
58 5 ¢ ook Algte ARED HHE, LAIso] Hist
2 e = (LALsO ek BE2] F42 2zt digh
, HQ1Z QL vlsof oist HA, LAIsol| ofigt
23}o] =) LAls Aol tish A5(Yvka o
094 1ol gl FAEA npREto 2 AMH =
7HAD), LATs #19e] @A 2Ql ¥(u]-g, Bk AgZ)
Jiof] =8 Aol Eo] Hrt ey AR F o] Wot
9 O|AHE9) okl tigt AlF ol W} obxl
_1_—6‘]—_1—_’_ S’J\E]—_ZS"Q)

i
QAgstgiol, Wy 2719 2

ox Mo
X
o, ”‘N

d to- r3t
r‘g AT
) -1E L

et -

el

X Ho X i s
o

A Aol

(Yura o Z v

> 2 oo Jr ox of >

-
o ol
o

il I
N mlo

i)
BofF 2 o

Al

L ox

(]

b Aol Al LALsS] AH8
wo opfEL 9y %
EIERY

FolA A

kX
A= 70%0)
]:l
Bz
3

H

L
N

)

o)

it

(2
2
>

ol
L

H o
32
D)
FE

PE
g0 HAHsihL 519, £ 4 BALE
st
o
.

] Z] 1l O 7
B = = |

o|2FTE > oJAEe} LALsel i3k o2
HLrl 325 AAZT LA AFR o2 A7 &
Aests 713vhA] 29 4= Atk & &0l LAIs A3 {—l’
AT OJake} g4 Ato] o] A% iRo] Tt Aol A}
<ol #7841l é—ﬂdiﬂ AE RS SAEA Ay w), 33%
Oﬂ aﬂrﬂ AYES HYAL 22k2 34 S ohekdt 4
|53t A AFE u, 1XofA] A™SIA RS
4 96%01]A1 LAIs9] o] W= Qiet™ S5t} 2%
o] HjA|E 7oAl A7) A& HHFe 2E HAA P2 2

A =}, o] AL FkA}o] T oA AzFslal LAIsol off
T oAt AAR O S WS Ao RN Had 4

o

T =

pul

JT

P

i&

34

AUtk o]72 wj- Faghy, LAY a3t 35| 9
Aol REEA] Frodate] W AAY o) H]e-8-S A
7131 |32 FRAFAIFITE LALsE FA 2] vle-Sol e A a7
ojtt, B oFE X =7F Uubolx|nl 3AE2] LAIsol| of
3 el ZAo] ohgelE o A o2 yopxinh

2

N TR
rﬁi
0

?2._ FS0lI7 LAIsE Xestiof 2t?
o) Aol A A, AS1H, 181 W) AR5
59 52 WA A u}:z Ag7t
HQl 2o} 55| Ho] Y %RP
@% BRI Sk whebA ofelst
aLef Fgstol M = o] A7), 2=
2719 Az oFER LAIE Algsfof ghrta A
9 g rio) 27) th|o] BAEE A st
o] urq Halo] A8 Zk2o]7] IS T 7=
Foh 25t gzboluh 2370 whlahA) Hi 4
3 wﬂtoﬂ Ane FHEIE AP A7 A7 %
wowﬂ e R
270 Hesg FaAlE AT HAE Aol 8t
o 27] el B A BAEeRE AR FRe
A go]  UYSHA gk wekd | 4 ggo2
23] A@she B¢ o U ans rbdent? v @
1}011*1 Hp 27] 250 A vjag] 22 gfo] skl
LAIs 852 T3t 7|0l obd 27| SAEoA AlE7
FEoke Fa ke 3lS Aot

N
[
o

Nk

o of ©
Zi

Orlo‘j
o
]I

2
(o
2

B

i

3O, pZ g ofd
O

l‘

_Q ok E oox
She
Jo
H1
é

IR SN,

1>

Mo 2 O | o o g Lo

2 e
i .1E E.?

ne
_Bﬁ

Z

s
e
72}

T M

H-go] A7 &S AlAsh=d ARl A2 ofu) 4
TooRE 8wt £ Mt 387 FRpElA A
7IA& L8 WA S ﬁ% "4d 2§52 obch. 1t
A & 5 A= o 7} %— LAIsZ9] WA= A2 &5

o =
OI% Oe‘ Xl~°ﬂ/ﬂ LAISE bﬂzz‘i% o, -8 ot
A3 AAA o) A AF8] §-85HA AgE I Uck?
7 =

Hle8o 2Ale 2o A= &t 9 of$of At
FEFE vRITh LAY EYe 3=t W2 S of
ob A& wh oz o]FofRA Rt 20009 ) SolA HHH
LAIsE©] =EHA v 238y s & opet Uy

2719] BAEOIA Aol sl SITk Lalse] skl
dhste] Slofute] vmeAl
80| AT ko] ek AvHol ThalAl of 4 AR



YIIX&Y ggilgerael Ay A 1KY Lee

Wel7lel ol 2tk A F7HA] AlREole dTAele] ue
Aok Plo] Uk, LALsS] E712 AZa7] Asirs
Sekgol 7]t YR 7402 lato] utEel 1ty

—>|4—"
el
i
M
o
D
52
k1
x0,
i)
Ho,
o
1o %2
oo
ox
¢
-
il
1 flo
o

off

z
T
3R
roj‘g‘“jﬂd
o 2o o
lioop Lo,
RN
(|F¥WJFIF
R
o>~ & o
& AWy 2
o
oAz o Lo
28w
Mo o

=

- O
ox,
Lo

o,
ol
2

b T = R o < et

o
i

N

&

i

[}

"

O .
L rlo oy
W @

N

N

=

Mo

3

=)
=)
ox,
o
2
olX
rT
H1
i
9
NI
X
-z
2T
X

ofr
> i
=
ﬁl{

oﬁJdEm%JﬁEEE
of

Ofr

ol

2

N

%

2

o

rlo of

?
K
i
o Ry
u)
Q‘L
rir
o[l
ox
X
A
N
¥0,
k
=2
ww °
9

A7} Mk, 12t o] gt oFe| ety At
IE B2 3 AyEo| = B8kl LAIsY
ks ge] ZlA o)A ok Aol o] A
T8 olgl A FAEA Q] QALE0] e}
Hrh LAY AR H]=-3 g5 =35hd g
E3] Wy 27]9] gAEof A LAIsS] AR o] 529
NS5 M= ST Aol

o] . =¥y
S,

Ofr
o
.
%
>
)
Hoy
juiss —'rfl
—' -
= oy
BN
24 Lo

>~
opp
=
1
fr o

]_
_ X]'E

NN
=2

2
z 1o

ro, flo

fo
fr
29
s

=

o
N,
iy

ATINER FAA - FAEA

- o
> 10

18 oz
y

Conflicts of Interest
The author has no financial conflicts of interest.

REFERENCES

1) Agid O, Foussias G, Remington G. Long-acting injectable antipsy-
chotics in the treatment of schizophrenia: their role in relapse preven-
tion. Expert Opin Pharmacother 2010;11:2301-2317.

2) Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, Rosenheck RA,
Perkins DO, et al. Effectiveness of antipsychotic drugs in patients
with chronic schizophrenia. N Engl J Med 2005;353:1209-1223.

3) Johnson DA. Historical perspective on antipsychotic long-acting in-
jections. Br J Psychiatry Suppl 2009;52:S7-S12.

4) Naber D, Lambert M. The CATIE and CUtLASS studies in schizo-
phrenia. CNS Drugs 2009;23:649-659.

5) Tithonen J, Haukka J, Taylor M, Haddad PM, Patel MX, Korhonen P.
A nationwide chohort study of oral and depot antipsychotics after
first hospitalization for schizophrenia. Am J Psychiatry 2011;168:
603-609.

6) Kane JM, Eerdekens M, Lindenmayer JP, Keith SJ, Lesem M, Karch-
er K. Long-acting injectable risperidone: efficacy and safety of the
first long acting atypical antipsychotic. Am J Psychiatry 2003;160:

1125-1132.

7) Fleischhacker WW, Eerdekens M, Karcher K, Remington G, Llorca
PM, Chrzanowski W, et al. Treatment of schizophrenia with long-
acting injectable risperidone: a 12-month open-label trial of the first
long-acting second-generation antipsychotic. J Clin Psychiatry 2003;
64:1250-1257.

8) Chue P, Eerdekens M, Augustyns I, Lachaux B, Molcan P, Eriksson
L, et al. Comparative efficacy and safety of long-acting risperidone
and risperidone oral tablets. Eur Neuropsychopharmacol 2005;15:
111-117.

9) Rosenheck RA, Krystal JH, Lew R, Barnett PG, Fiore L, Valley D, et
al. Long-acting risperidone and oral antipsychotics in unstable schizo-
phrenia. N Engl J Med 2011;364:842-851.

10) Rauch AS, Fleischhacker WW. Long-acting injectable formulations
of new-generation antipsychotics: a review from a clinical perspec-
tive. CNS Drugs 2013;27:637-652.

11) Bushe CJ, Falk D, Anand E, Casillas M, Perrin E, Chhabra-Khanna
R, et al. Olanzapine long-acting injection: a review of first experienc-
es of post-injection delirium/sedation syndrome in routine clinical
practice. BMC Psychiatry 2015;15:65.

12) Alphs L, Bossie CA, Sliwa JK, Fu DJ, Ma YW, Hulihan J. Paliperi-
done palmitate and risperidone long-acting injectable in subjects with
schizophrenia recently treated with oral risperidone or other oral an-
tipsychotics. Neuropsychiatr Dis Treat 2013;9:341-350.

13) Fu DJ, Bossie CA, Kern Sliwa J, Ma YW, Alphs L. Paliperidone pal-
mitate versus risperidone long-acting injection in markedly-to-severe-
ly ill schizophrenia subjects: onset of efficacy with recommended
initiation regimens. Clin Schizophr Relat Psychoses 2014;8:101-109.

14) Fu DJ, Bossie CA, Sliwa JK, Ma YW, Alphs L. Paliperidone palmi-
tate versus oral risperidone and risperidone longacting injection in pa-
tients with recently diagnosed schizophrenia: a tolerability and effi-
cacy comparison. Int Clin Psychopharmacol 2014;29:45-55.

15) Berwaerts J, Liu Y, Gopal S, Nuamah I, Xu H, Savitz A, et al. Effica-
cy and safety of the 3-month formulation of paliperidone palmitate vs
placebo for relapse prevention of schizophrenia: a randomized clini-
cal trial. JAMA Psychiatry 2015;72:830-839.

16) Savitz AJ, Xu H, Gopal S, Nuamah I, Ravenstijn P, Janik A, et al. Ef-
ficacy and safety of paliperidone palmitate 3-month formulation for
patients with schizophrenia: a randomized, multicenter, double-blind,
noninferiority study. Int J Neuropsychopharmacol 2016;19:pyw018.

17) Kane JM, Sanchez R, Perry PP, Jin N, Johnson BR, Forbes RA, et al.
Aripirazole intramuscular depot as maintenance treatment in patients
with schizophrenia: a 52-week, multicenter, randomized, double-
blind, placebo-controlled study. J Clin Psychiatry 2012;73:617-624.

18) Fleischhacker WW, Sanchez R, Perry PP, Jin N, Peters-Strickland T,
Johnson BR, et al. Aripiprazole oncemonthly for treatment of schizo-
phrenia: double-blind, randomised, non-inferiority study. Br J Psy-
chiatry 2014;205:135-144.

19) Ishigooka J, Nakamura J, Fujii Y, Iwata N, Kishimoto T, Iyo M, et al.
Efficacy and safety of aripiprazole oncemonthly in Asian patients
with schizophrenia: a multicenter, randomized, double-blind, non-in-
feriority study versus oral aripiprazole. Schizophr Res 2015;161:421-
428.

20) Naber D, Hansen K, Forray C, Baker RA, Sapin C, Beillat M, et al.
Qualify: a randomized head-to-head study of aripiprazole once-month-
ly and paliperidone palmitate in the treatment of schizophrenia.
Schizophr Res 2015;168:498-504.

21) Aggarwal A, Gopalakrishna G, Lauriello J. Aripiprazole lauroxil long-
acting injectable: the latest addition to second-generation long-acting
agents. Clin Schizophr Relat Psychoses 2016;10:58-63.

22) Meltzer HY, Risinger R, Nasrallah HA, Du Y, Zummo J, Corey L, et
al. A randomized, doubleblind, placebo-controlled trial of aripipra-
zole lauroxil in acute exacerbation of schizophrenia. J Clin Psychia-
try 2015;76:1085-1090.

www,jknpa.org 39



J Korean Neuropsychiatr Assoc I 2019;58(1):29-37

23) Correll CU, Citrome L, Haddad PM, Lauriello J, Olfson M, Calloway
SM, et al. The use of long-acting injectable antipsychotics in schizo-
phrenia: evaluating the evidence. J Clin Psychiatry 2016;77(suppl 3):
1-24.

24) Kishimoto T, Robenzadeh A, Leucht C, Leucht S, Watanabe K, Mimu-
ra M, et al. Long-acting injectable vs oral antipsychotics for relapse
prevention in schizophrenia: a meta-analysis of randomized trials.
Schizophr Bull 2014;40:192-213.

25) Ostuzzi G, Bighelli I, So R, Furukawa TA, Barbui C. Does formula-
tion matter? A systematic review and meta-analysis of oral versus
long-acting antipsychotic studies. Schizophr Res 2017;183:10-21.

26) Kishimoto T, Nitta M, Borenstein M, Kane JM, Correll CU. Long-
acting injectable versus oral antipsychotics in schizophrenia: a sys-
tematic review and meta-analysis of mirror-image studies. J Clin
Psychiatry 2013;74:957-965.

27) Haddad PM, Tiihonen J, Haukka J, Taylor M, Patel MX, Korhonen P.
The place of observational studies in assessing the effectiveness of
depot antipsychotics. Schizophr Res 2011;131:260-261.

28) Brissos S, Veguilla MR, Taylor D, Balanza-Martinez V. The role of
longacting injectable antipsychotics in schizophrenia: a critical ap-
praisal. Ther Adv Psychopharmacol 2014;4:198-219.

29) Zhornitsky S, Stip E. Oral versus long-acting injectable antipsychot-
ics in the treatment of schizophrenia and special populations at risk
for treatment nonadherence: a systematic review. Schizophr Res
Treat 2012;2012:407171.

30) Iyer S, Banks N, Roy MA, Tibbo P, Williams R, Manchanda R, et al.
A qualitative study of experiences with and perceptions regarding
longacting injectable antipsychotics: part I-patient perspectives. Can
J Psychiatry 2013;58(5 Suppl 1):14S-22S.

31) Subotnik KL, Casaus LR, Ventura J, Luo JS, Hellemann GS, Gretch-
en-Doorly D, et al. Long-acting injectable risperidone for relapse
prevention and control of breakthrough symptoms after a recent first
episode of schizophrenia. A randomized clinical trial. JAMA Psychi-
atry 2015;72:822-829.

32) Schreiner A, Aadamsoo K, Altamura AC, Franco M, Gorwood P, Ne-
znanov NG, et al. Paliperidone palmitate versus oral antipsychotics
in recently diagnosed schizophrenia. Schizophr Res 2015;169:393-399.

33) Gentile S. Adverse effects associated with second-generation anti-
psychotic long-acting injection treatment: a comprehensive system-
atic review. Pharmacotherapy 2013;33:1087-1106.

34) Hamer J, Norman TR, Kanaan R. One-year treatment continuation in
patients switched to paliperidone palmitate: a retrospective study. J
Clin Psychiatry 2014;75:1267-1269.

35) Malla A, Tibbo P, Chue P, Levy E, Manchanda R, Teechan M, et al.
Long-acting injectable antipsychotics: recommendations for clini-
cians. Can J Psychiatry 2013;58(5 Suppl 1):30S-35S.

36) Leucht S, Cipriani A, Spineli L, Mavridis D, Orey D, Richter F, et al.
Comparative efficacy and tolerability of 15 antipsychotic drugs in
schizophrenia: a multiple-treatments meta-analysis. Lancet 2013;
382:951-962.

37) Misawa F, Kishimoto T, Hagi K, Kane JM, Correll CU. Safety and tol-
erability of long-acting injectable versus oral antipsychotics: a meta-
analysis of randomized controlled studies comparing the same anti-
psychotics. Schizophr Res 2016;176:220-230.

38) Uchida H, Suzuki T. Dose and dosing frequency of long-acting in-
jectable antipsychotics: a systematic review of PET and SPECT data
and clinical implications. J Clin Psychopharmacol 2014;34:728-735.

39) Seeman P, Seeman MV. Schizophrenia and the supersensitive syn-
apse. Neuropsychiatry 2011;1:233-242.

40) Kimura H, Kanahara N, Komatsu N, Ishige M, Muneoka K, Yoshimu-
ra M, et al. A prospective comparative study of risperidone long-act-
ing injectable for treatment-resistant schizophrenia with dopamine
supersensitivity psychosis. Schizophr Res 2014;155:52-58.

41) Muller P, Seeman P. Presynaptic subsensitivity as a possible basis for

36

sensitization by long-term dopamine mimetics. Eur J Pharmacol 1979;
55:149-157.

42) Sreeraj VS, Shivakumar V, Rao NP, Venkatasubramanian G. A criti-
cal appraisal of long acting injectable antipsychotics: translating re-
search to clinics. Asian J Psychiatr 2017;28:57-64.

43) Morrissette DA, Stahl SM. Optimizing outcomes in schizophrenia:
longacting depots and long-term treatment. CNS Spectr 2012;17:10-21.

44) Patel MX, Taylor M, David AS. Antipsychotic long-acting injections:
mind the gap. Br J Psychiatry Suppl 2009;52:S1-S4.

45) Valenstein M, Blow FC, Copeland LA, McCarthy JF, Zeber JE, Gillon
L, et al. Poor antipsychotic adherence among patients with schizo-
phrenia: medication and patient factors. Schizophr Bull 2004;30:
255-264.

46) De Hert M, Sermon J, Geerts P, Vansteelandt K, Peuskens J, Detraux
J. The use of continuous treatment versus placebo or intermittent
treatment strategies in stabilized patients with schizophrenia: a sys-
tematic review and meta-analysis of randomized controlled trials
with first-and second-generation antipsychotics. CNS Drugs 2015;
29:637-658.

47) Ho BC, Andreasen NC, Ziebell S, Pierson R, Magnotta V. Long-term
antipsychotic treatment and brain volumes: a longitudinal study of
first episode schizophrenia. Arch Gen Psychiatry 2011;68:128-137.

48) Haijma SV, Van Haren N, Cahn W, Koolschijn PC, Hulshoff Pol HE,
Kahn RS. Brain volumes in schizophrenia: a meta-analysis in over
18 000 subjects. Schizophr Bull 2013;39:1129-1138.

49) Bartzokis G, Lu PH, Raven EP, Amar CP, Detore NR, Couvrette AJ,
et al. Impact on intracortical myelination trajectory of long acting injec-
tion versus oral risperidone in first-episode schizophrenia. Schizophr
Res 2012;140:122-128.

50) Heres S, Reichhart T, Hamann J, Mendel R, Leucht S, Kissling W.
Psychiatrists” attitudeto antipsychotic depot treatment in patients
with first-episode schizophrenia. Eur Psychiatry 2011;26:297-301.

51) Patel MX, Nikolaou V, David AS. Psychiatrists’ attitudes to mainte-
nance medicationfor patients with schizophrenia. Psychol Med 2003;
33:83-89.

52) Patel MX, DE Zoysa N, Baker D, David AS. Antipsychotic depot
medicationand attitudes of community psychiatric nurses. J Psychiatr
Ment Health Nurs 2005;12:237-244.

53) Iyer S, Banks N, Roy MA, Tibbo P, Williams R, Manchanda R, et al. A
qualitative study of experiences with and perceptions regarding lon-
gacting injectable antipsychotics: part II-physician perspectives. Can
J Psychiatry 2013;58(5 Suppl 1):23S-29S.

54) Hamann J, Mendel R, Heres S, Leucht S, Kissling W. How much more
effective do depotantipsychotics have to be compared to oral antipsy-
chotics before they are prescribed? Eur Neuropsychopharmacol
2010;20:276-279.

55) Heres S, Hamann J, Kissling W, Leucht S. Attitudes of psychiatrists
toward antipsychotic depot medication. J Clin Psychiatry 2006;67:
1948-1953.

56) Patel MX, Haddad PM, Chaudhry IB, McLoughlin S, Husain N, Da-
vid AS. Psychiatrists’ use, knowledge and attitudesto first- and sec-
ond-generation antipsychotic long-acting injections: comparisons
over 5 years. J Psychopharmacol 2010;24:1473-1482.

57) Weiden PJ, Roma RS, Velligan DI, Alphs L, DiChiara M, Davidson
B. The challenge of offering long-acting antipsychotic therapies: a
preliminary discourse analysis of psychiatrist recommendations for
injectable therapy to patients with schizophrenia. J Clin Psychiatry
2015;76:684-690.

58) Carpenter WT Jr, Buchanan RW. Expanding therapy with long-act-
ing antipsychotic medication in patients with schizophrenia. JAMA
Psychiatry 2015;72:745-746.

59) Salgueiro M, Segarra R. Long-acting injectable second-generation
antipsychotics in first-episode psychosis: a narrative review. Int Clin
Psychopharmacol 2019;34:51-56.



YIIX&Y ggilgerael Ay A 1KY Lee

60) Agid O, Schulze L, Arenovich T, Sajeev G, McDonald K, Foussias
G, et al. Antipsychotic response in first-episode schizophrenia: effi-
cacy of high doses and switching. Eur Neuropsychopharmacol
2013;23:1017-1022.

61) Suzuki T. A further consideration on long-acting injectable versus

oral antipsychotics in the treatment of schizophrenia: a narrative re-

view and critical appraisal. Expert Opin Drug Deliv 2016;13:253-264.
62) Bruijnzeel D, Suryadevara U, Tandon R. Antipsychotic treatment of

schizophrenia: an update. Asian J Psychiatry 2014;11:3-7.

www,jknpa.org 37



