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Comparative efficacy and tolerability of 15 antipsychotic
drugs in schizophrenia: a multiple-treatments meta-analysis

Stefan Leucht, Andrea Cipriani, Loukia Spineli, Dimitris Mavridis, Deniz Grey, Franziska Richter, Myrto Samara, Corrado Barbui, Rolf R Engel,
John R Geddes, Wemer Kissling, Marko Paul Stapf, Bettina Lissig, Georgia Salanti, John M Davis

Summary

Background The question of which antipsychotic drug should be preferred for the treatment of schizophrenia is
ional pairwise met lyses cannot provide a hierarchy based on the randomised evidence.
We aimed to integrate the available evidence to create hierarchies of the comparative efficacy, risk of all-cause
disconti ion, and major side-effects of antipsychotic drugs.

c ial, and ¢

Methods We did a Bayesian-framework, multiple-treatments meta-analysis (which uses both direct and indirect
comparisons) of randomised controlled trials to compare 15 antipsychotic drugs and placebo in the acute treatment
of schizophrenia. We searched the Cochrane Schizophrenia Group’s specialised register, Medline, Embase, the
Cochrane Central Register of Controlled Trials, and ClinicalTrials.gov for reports published up to Sept 1, 2012. Search
results were supplemented by reports from the US Food and Drug Administration website and by data requested
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from pharmaceutical Blinded, randomised controlled trials of patients with schizophrenia or related
disorders were eligible. We excluded trials done in patients with predominant negative symptoms, concomitant
medical illness, or treatment resistance, and those done in stable patients. Data for seven outcomes were
independently extracted by two reviewers. The primary outcome was efficacy, as measured by mean overall change
in symptoms. We also examined all-cause discontinuation, weight gain, extrapyramidal side-effects, prolactin
increase, QTc prolongation, and sedation.

Findings We identified 212 suitable trials, with data for 43049 participants. All drugs were significantly more effective
than placebo. The standardised mean differences with 95% credible intervals were: clozapine 0-88, 0-73-1-03;
amisulpride 0-66, 0-53-0-78; olanzapine 0-59, 0- 53-0-65; risperidone 0- 56, 0-50-0- 63; paliperidone 0-50, 0-39-0-60;
zotepine 049, 0-31-0-66; haloperidol 0-45, 0.39-0.51; quetiapine 0-44, 0.35-0-52; aripiprazole 0-43, 0-34-0.52;
sertindole 0-39, 0-26-0-52; ziprasidone 0-39, 0-30-0-49; chlorpromazine 0- 38, 0-23-0- 54; asenapine 0- 38, 0-25-0-51;
lurasidone 0-33, 0-21-0-45; and iloperidone 0-33, 0-22-0-43. Odds ratios compared with placebo for all-cause
discontinuation ranged from 0-43 for the best drug (amisulpride) to 0-80 for the worst drug (haloperidol); for
extrapyramidal side-effects 0-30 (cl to 4-76 (haloperidol); and for sedation 1-42 (amisulpride) to 8.82
(clozapine). Standardised mean differences compared with placebo for weight gain varied from —0-09 for the best drug
(haloperidol) to —0-74 for the worst drug (olanzapine), for prolactin increase 022 (aripiprazole) to -1- 30 (paliperidone),
and for QTc prol ion 0-10 (lurasid to =090 (sertindole). Efficacy outcomes did not change substantially after
removal of placebo or haloperidol groups, or when dose, percentage of withdrawals, extent of blinding, pharmaceutical
industry sponsorship, study duration, chronicity, and year of publication were accounted for in meta-regressions and
sensitivity analyses.

Interpretation Antipsychotics differed substantially in side-effects, and small but robust differences were seen in
efficacy. Our findings challenge the straightforward classification of antipsychotics into first-generation and second-
generation groupings. Rather, hierarchies in the different domains should help clinicians to adapt the choice of
antipsychotic drug to the needs of individual pati These findings should be considered by mental health policy
makers and in the revision of clinical practice guidelines.

Funding None.
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I PRISMA Diagram

Part 1:
Existing databases
309 trials

O mEp

Part 2: Part 3:

Cochrane reviews Searches on most

42 trials recent antipsychotics
18 trials

Part 4:
Update search
48 trials

Part 5.
Prolactin/QTc search
4 trials

2009 trials excluded

2 not randomised
49 open-label

29 wrong-medication
42 treatment-resistant
17 predominant-negative symtoms

19 stable patients

23 studies from China

3 children

6 too short

17 too long

2 wrong diagnosis

v

212 randomised, blinded trials included in the multiple-
treatment meta-analysis
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(If study duration was longer than 12 weeks, studies were only included if they also presented
data for shorter time points. Numbers in squared brackets refer to doses that have not been
analysed, neither in the primary analysis nor in a sensitivity analysis)

Comparisons Overall efficacy

Study Antipsychotics and |N Durat- |\ Mean |Dijagnosis (PANSS, BPRS
Degree of daily dose in mg, on o L“ fl“ra;' N| n total score)
blinding flexible dosage mean e :ﬁi:“ —
(double if not |value (range) in SMD (95% CrI)
specified years
differently) AMIvs. HAL | 6 | 663 | -0.30(-0.46.-0.14)
Abdolahian et |RIS 6 (4-8) 35 8 [n.i. |Chronic schizophrenia (DSM-1V) OL_A 5| 622 | -0.03(-0.38.0.33)-
al. 2008' HAL 12.5 (10-15) 30 RIS 4 | 544 0.05 (-0.21, 0.11)
Addington et |RIS 7.4 (6-10) 147 8 |n.i. |Schizophrenia or schizoaffective _
al. 2004° ZIP 114.2 (80-160) |149 disorder, acut exacerbation (DSM-IV) ARIvs. HAL | 4 | 1806 | -0.02(-0.12.0.08)
Ahmedetal. |OLA 15 150 6 |ni. |Schizophrenia in acute exacerbation OLA | 4 | 1491 0.22(0.12.0.33)
2007’ PBO 150 (DSM-IV-TR) PBO | 6 | 1314 | -0.44(-0.55.-0.32)

[Bifeprunox 20; 30] |[154; 150] QUE 1 41 0.38 (-0.24. 1.00)
Allan et al. OLA 20 (5-20) 13 >6 |ni. |Acute schizophrenia (clinical diagnosis) RIS 3 | 413 0.09 (-0.11. 0.29)
1998* HAL 20 (5-20) 10 ZIP 1 247 -0.16 (-0.41. 0.09)
Arvanitic et al [OTTF 300 600 750 37-51-54 A 15 Acnte evacerhation of (enha) chronic ASF ve HAT 1 7A 002 (028 0 21)
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Mainly due to requests by peer-reviewers of the manuscript, a number of changes and additions to the

original protocol had to be made which are summarised in the following text:

3. Reviewers also asked for a number of additional sensitivity/subgroup/meta-regression analyses

which we added. These are marked with an asterix in the text of the manuscript. 15




Mo REETORBR(—ER)

I/
(el B

O nzip

- 2HEBROHERE ‘
& o)l\l:l ' nl:l/ \ZI\ TR LKL
— VAN == - 2t &2 o -
% DO FEE SUCRAIZ L BIBL O ZBIZHHEDD e o S Eeaan 5 ne)
B . | =} 71N = 3) B B%( -6 Pank
L/b\L/, J/Js—ltzgd)@u% Clozapime [162-3?”3] 1 -0.51 1 ,\.ogg )
— o - _ - — [-069.-0.34] [1.03.-0.75] 1
 [T5 AR BREABRE R (4355) ) ssiprse | ooz | 2 | poscown | 2 L easioon | 2
-0.59 2 —
T FE £ + o Olanzapine ross,0s3 | ° 0369 3 0
TEV EHBROERISML, FRCLTH e o Bt - B B s
b A i : 0.63, 0 [-0.32.0.13] [0.64.-0.52] 4
S5E: TLFEUOREBEDAZ T FIS X Paliperidone | (050°059) | 5 | poseooq | 5 | poss 53;] 5
/! . TC - : ” 3 EEN
ASEvs. HAL | 1 | 326 | -0.02(-0.25.021) Zotepine oS | 6 | enee | ¢ | ee sy | 8
OLA | 3 | 1647 0.10 (-0.01,0.21) maloperdol | osa'os) | 7 | posoon | @ |possom | 8
PBO | 4 | 942 | 0.5 (045 0.07) Qutipine | tosars | ® | posu 0 | os
. 1| 114 | -0.15 (- 7 — o 024, 001] Loss.o40] | 7
( 0.51. 0.25) Aripiprazole [-0,52:4-?) 34] ? [-0,5?',1302] & [0 '{gﬁ 37 i
: : Sertindole Lo 52-33%] 10 [070.06 11 77—0:41 ]
B ] ) 52,-02 -0.20,0.08] 0.52,-0.2 12
%E?%{%%tb@i@%éﬁ@éfd)ﬁéﬁulstE Ziprasidone | [ogs oz | 1| ot B |25
X fEIM0E S A TGN N S o b —
l_ Chlorpromazine [-0,53:3; 23] 12 [-0,201,0(1) 21] L [-0 5-3'43 26] L
. TR .= = Asenapt 1 o ESR
R Do AR E IR (67AR) ) o osion | L onam | @ Lo | @
- o . . Lurasidone o ac o 14 0.02 -0.39
i B N [0.45, 0.21] [-0.15.0.2 LS g 2
S T SRBROMBRIINL, <M s | o | | Tt | ||
_ ) . _ - - N - eer;”c __Reference! [-0.43 -0261 15
R TS AN TERABE RV EEZ60%3H T T A R
H::::fe“elft-" [0.06.0.14] 001 010]
er o r—
- 167 2

16



BB

BRESQWOEREESEZN?
— FALMENRYIL>TUVENWZ A RICNMADFE REEBICEE L0

EEBHICN\ATFRAETHmT S

O wB=in

— (BB)EELRIZBTFANATADARIZDNTIRREILT, N7 ADEOBELEEEENE

[TRBYFDIDN, N7 AIZKYBRo=iEm LR B REZESHL TLE OO RET
o Bl: Bo/NTA—RERSTHT, EOBLWEEMY - A —BOH oo RNEH DM RET
— KRB Destimand®, @ - MESNEE(FEBITF)ZERITLHENDEN D
o« RNRICEBINATRBEIYSS

— BT LEET TR RYZL DS

17



v

RICHIT > —HEDOFHE
O nER

TR 78— B DRERR
o HXFLLEICONTI LR IEI EELERIZERT S

No—

LRI — B DR J

e [ConsistencyET /L &lInconsistency BT IL |ETT—E~NDHTITFYAE
Lb#& 9%

RITOXRER > BFTHBRIGRLS—BIEDTFIV)
o ZEREDIT (A2EE, BRI

18



I —EMEOFMER

« 2RO —EEDETM: DICIZk S
— INEWNEIDFFELLY: - - — S ZRELT=TETILDIFEFIAFELLY

Model
. D # of data points RIC
assumption
Consistency 403 373 638
Inconsistency 397 373 656
MBoO—BEOFH: EELEEREERELEEOHEBEDZEIC LS

- L—TZBA I HEFROEELLREFELEOHEEDZEDISYEFEXE (R—)
— EHEXENOZEFTLVEEDER - - -80EDIIL—THT7{E(#9%) By chance?

— A —HUNERINEOD LN EORER/N, BREEBT(EETHAL

O nzw

19



—~~
o
N
=
_h Bl N N M O O <
B 0 « O o OV ™M
@ N O N N O -
EI_ -~ -~ -~ -~ - -~
mZ 3 M 0 S o o O
IX| - : © <« +€4 O o
it o S 8 S S S oS
|
, o N N N~ N N
_4,1 < < n A | N
~ O « O €4 o o
N
- ©
-
)
()
= o £ Q
- O c O knw .m c
T 3 © 5 8 9§ o a
c =
S o O O w
ﬂu P +2 Y © © +«=
s Q = = 8
- m ((D] Z .B N
| I ) ) =
o
o
e —
(@) Q ()
. | = 9 £ £ g
-m e awe *Te e L N N N N N In p p
a R .m v YV © © @
L — J / o O N N O
l o Al L o 8 c c ©
d N w © o & 8 o
o I o O
o) )
- N — c
- (@] QO N O
R I R R R R P E A R A e S S F L EREEE: = o o E o a
OO0O-00r- 0000000000000 0000000000-~r—N~0O0D00O0O0O0O0 O e a a O a a
QouIEe - anan credaadTOTWRE oML EATn AT AN ba el e Q N € £ <© N
559599999599 90995 99009599 9945530094 990994 ¢ ¢ S o o 2 o o
suinss Aol £ 0 2 5 2 O
<
@)

0.76 (0.11, 1.42)

Zotepine

Clozapine

Chlorpromazine

2.84

o0.81

0.21

-1.22

20

Inconsistency for tiangular loops



I SATRT4YILEaA— //NMADOTOrI—/L

O nzEp
o FORI—ILDNFE
_ RN OASRELTTOMN—ILER R
. Bl HALEFEONMADM SR (FORI—ILLAEEE)

I H E I A N ‘ E I Appendix 1 — Protocol (page 2-24)

Appendix 2 — Dose review (page 25-40)|

Supplementary appendlx Appendix 3 - Description of included studies (page 41-65)

This appendix formed part of the original submission and has been peer reviewed.

We post it as supplied by the authors. Appendix 4 — Statistical method (page 66-69)

Supplement to: Leucht S, Cipriani A, Spineli L, et al. Comparative efficacy and Appendix 5 — PRISMA statement (page 70-76)
tolerability of 15 antipsychotic drugs in schizophrenia: a multiple-treatments . ) .
meta-analysis. Lancet 2013 published online June 27. http://dx.doi.org/10.1016/ Appendix 6 - Risk of bias assessment (page 77-84)

S0140-6736(13)60733-3.

Appendix 7 — Network of studies for secondary outcomes (page 85-91)
This appendix has been corrected. The corrected version first appeared at
thelancet.com on September 13, 2013 Appendix 8 — Meta-analytic results of direct comparisons (page 92-96)

Appendix 9 — Cumulative ranking curves (page 97-104)
Appendix 10 - Assessment of inconsistency (page 105-114)
Appendix 11 - Sensitivity analyses and meta-regressions (page 115-132)

Appendix 12 — Numbers-needed-to-treat/harm (page 133-139)

s [F@XEFOCHOEN OB R TOM—IL 2R3
— Jy—FoTXF3>, PECO/PICO

21



BREELY

5. FLH

O wzR

22



| & s 2B BEDRINT— 48T FIS ZDERDE,

] & 35T

R e

O ms

BEEINE Y R—NT =D FEHRIEM
B B iR & M AT
BaE RORS 3= EE

r

.

BT —%E, EICBHOF T EARELIEER

RORRREDOOBER — BELBLERBROAT -

ABRDT —ADH HDGENEL

‘b_k_‘l'

NMADFEREEH NMAZEHE

EEIZONMAD N FRR/ & B4 =5 TNMAZSHE L
ITETURABELGEIZAWNS L THEREZS,
IETURBEBELGEIZAHWNS

23



NMADFE R % E NMAZZEHE

® NMAFEX 5| ARFDRRNAT R ® SEMELAENMADIERIZSHTEILRNAIT R

o TWOWMERDESLDT, HA o [TUOMMEERAHTELDT, NEFK]

o [EREMNEZIEID, NEEA] o [EHENEZILZDT, BEBAY]

o RN T, BWNWECARETEA] o [HEDLEEFSIHRNDT, LWWOEFDFEFARK]
0 (EEFLITIEVKST, BERANE ® MNEFCERENTMERZITS

o EABRXEGEDmXIEMNLEFETE o BELLVOAUN, RSRIH

57 FSEIERLELME o BUEA—H—ABHELIENMAZZIFANDS
« BHEBOVHY—FIIAFIvEEIH nadxnh?

o Rol=AE - BRELTWADTIEAL
MEWSIR R TEFEINDDIT AR

o JU—ZAHMB

o VATRTAYILEa—

o ARFTFIVR

o REDHT

. FEIR

o FRXENZE, BEFXTIS, BT

24




&I
O nzw

NMAIZEBELEEIZH T2 NEY—IL
— HDEW, HRUAERERZLTND

NMAIZX B DAR T ) AKYEREELERZMNL N
— FUBERFETIEOCEYEDREEET S ELME - —B)

NMAD#ERE RAII5ELT, ZUMME+T2CHESR: #H KB ER
— FEZETONMAOKEEANE D E=BIZESTRS T4 TR THOI=ELTH, MLBIEFEHS>TEFD
EREH IR ERE

EHENEARERATIT4YILEA—SLNMAD)TFo—
— BRER, T EDEBREFMBETHREIE LAITNILESARN

25



