Supplementary Table 1: Trials of antidepressant augmentation of clozapine
	Author, year
	Intervention
	Sample size
	Mean age in years
	Gender distribution
	Definition of clozapine resistance used
	Duration in weeks 
	Outcome measure
	Effect size
	Confidence intervals Lower
	Confidence intervals Upper

	Buchanan et al. 1996
	Fluoxetine
	33
	Flu- 36.8 ±6.4
P- 32.8±6.0
	Flu- M- 15, F-3; P- M-8, F-7
	Despite adequate treatment with clozapine (300 mg/day for at least 6 months), continued to exhibit persistent positive or negative symptoms
	8 
	BPRS-P
	0.111
	-0.574
	0.797

	Zoccali et al. 2004
	Mirtazapine
	24
	Mir- 30.7±6.5; P- 33.4±9.0
	Mir- M- 6, F-4;
P- M- 7, F-3
	Presence of persistent negative symptoms despite receiving 
an adequate trial of clozapine 
	8 
	BPRS 
	5.265
	3.574
	6.956

	Berk et al., 2009
	Mirtazapine
	38
	Mir – 37.8±10.86; P- 35.9±9.20
	Mir- M-14; F-4; P- M-18, F-2
	Not mentioned specifically
	6
	PANSS-P
	-0.570
	-1.229
	0.072

	Mico’ et al. 2011
	Duloxetine
	33
	D- 35.9±7.1
P- 34±6.8
	D- M- 13; P- 11
	Presence of persistent positive and negative symptoms (BPRS score of at least 25) despite an adequate trial of clozapine
	16 
	PANSS
	1.229
	0.553
	1.905


BPRS: Brief Psychiatric Rating Scale; BPRS-P: Positive symptom subscale of BPRS; PANSS: Positive and Negative Syndrome Scale



























Supplementary Table 2: Risk of bias in the included studies

	
	Author(s),year
	Random sequence
	Allocation concealment
	Blinding of participants and personnel
	Blinding of outcome assessment
	Incomplete outcome data
	Jadad score

	Risperidone
	Josiassen et al.,2005
	+
	+
	+
	+
	+
	5

	Risperidone
	Anil Yagcioglu et al.,2005
	+
	+
	+
	+
	+
	5

	Risperidone
	Honer et al.,2006
	+
	+
	+
	+
	+
	5

	Risperidone
	Freudenreich et al.,2007
	+
	+
	+
	?NA
	+
	4

	Risperidone
	Weiner et al.,2010
	?NA
	?NA
	+
	+
	+
	3

	Sulpiride
	Shiloh et al.,1997
	+
	+
	+
	?NA
	+
	4

	Amisulpiride
	Barnes et al.,2017
	+
	+
	+
	+
	+
	5

	Aripiprazole
	Chang et al., 2008 
	+
	+
	+
	+
	+
	5

	Aripiprazole
	Fleischhackeret al., 2010
	+
	+
	+
	+
	+
	5

	Aripiprazole
	Muscatello et al.,2011
	+
	+
	+
	+
	-
	4

	Sertindole
	Nielsen et al.,2012
	+
	+
	+
	+
	+
	5

	Pimozide
	Friedman et al.,2011
	+
	+
	+
	?NA
	1
	4

	Ziprasidone
	Muscatello et al, 2014
	+
	+
	+
	+
	+
	5

	Haloperidol
	Mossaheb et al, 2006
	?NA
	?NA
	?NA
	+
	?NA
	1

	Lamotrigine
	Tiihonen et al.,2003
	+
	+
	+
	+
	+
	5

	Lamotrigine
	Zoccali et al.,2007
	+
	+
	+
	+
	?NA
	4

	Lamotrigine
	Vayisoglu et al.,2013
	+
	+
	+
	+
	?NA
	4

	Lamotrigine
	Kremer et al.,2004
	+
	+
	+
	+
	+
	5

	Lamotrigine
	Goff et al.,2007
	+
	+
	+
	+
	+
	5

	Topiramate
	Muscatello  et al.,2011
	+
	+
	+
	+
	-
	4

	Topiramate
	Behadni et al.,2011
	+
	+
	+
	+
	?NA
	4

	Topiramate
	Tiihonen et al.,2005
	+
	+
	+
	-
	-
	3

	Topiramate
	Afshar et al.,2009
	+
	+
	+
	+
	+
	5

	Fluoxetine
	Buchanan et al.,1996
	?NA
	?NA
	+
	+
	?NA
	2

	Mirtazapine
	Zoccali  et al.,2004
	?NA
	?NA
	+
	?NA
	?NA
	1

	Duloxetine
	Mico et al.,2011
	+
	+
	+
	+
	+
	5

	Memantine
	De Lucena et al, 2009
	+
	?NA
	?NA
	?NA
	+
	2

	Memantine
	Veerman  et al., 2016
	+
	+
	+
	+
	-
	4

	Glycine
	Potkin et al.,1999
	?NA
	+
	+
	+
	-
	3

	Glycine
	Evins et al.,2000
	?NA
	+
	?NA
	?NA
	-
	1

	Glycine
	Diaz et al.,2005
	?NA
	?NA
	+
	-
	-
	1

	D-Cycloserine
	Goff et al.,1999
	?NA
	+
	+
	+
	+
	4

	D-serine
	Tsai et al.,1999
	?NA
	+
	+
	?NA
	+
	3

	Sarcosine
	Lane et al, 2006
	+
	+
	+
	+
	+
	5

	AmpakineCX516
	Goff et al.,2001
	+
	+
	?NA
	+
	?NA
	3

	Ginkgo biloba
	Doruk et al.,2008
	?NA
	+
	+
	+
	+
	4

	Minocycline 
	Kelly et al.,2015
	+
	+
	+
	+
	+
	5

	Modafinil
	Freudenreich et al.,2009
	+
	+
	+
	?NA
	+
	4

	N-Acetyl cysteine
	Dean et al.,2015
	+
	+
	+
	+
	?NA
	4

	ECT
	Petrides et al.,2015
	?NA
	+
	+
	+
	+
	4

	rTMS
	Rosa et al.,2007
	?NA
	+
	+
	+
	+
	4

	rTMS
	de Jesus et al.,2011
	+
	+
	+
	+
	+
	5

	OT
	Buchain et al, 2003
	+
	-
	-
	+
	+
	3

	CBT
	Barretto et al, 2009
	?NA
	+
	+
	+
	+
	4

	CBT
	Morrison et al.,2018
	+
	+
	+
	+
	+
	5


+ – Attribute present; − – Attribute not present; ? NA – Unclear/Not applicable









Supplement Figure 1: Forest plot of antipsychotic trials
[image: ]
Shown as standardized mean differences, Values more than 0 favour intervention than placebo.



Supplementary Figure 2: Forrest plot of mood stabilizers and anticonvulsants for clozapine augmentation
[image: ]
Shown as standardized mean differences, Values more than 0 favour intervention than placebo.



Supplementary Figure 3: Antidepressant trials for clozapine augmentation
[image: ]
Shown as standardized mean differences, Values more than 0 favour intervention than placebo.


Supplementary Figure 4: Forest plot of memantine, amino acids and alternate treatments for augmentation of clozapine
[image: ]
Shown as standardized mean differences, Values more than 0 favour intervention than placebo.



Supplementary Figure 5: Forest plot of other interventions for augmentation of clozapine
[image: ]
Shown as standardized mean differences, Values more than 0 favour intervention than placebo.




Supplementary Figure 6: Sub-group analyses by types of intervention
[image: ]
Shown as standardized mean differences, Values more than 0 favour intervention than placebo.

Supplementary Figure-7: Funnel Plot of the all the included studies

[image: ]
1

image4.png
Studies

Estimate (95% C.I.)

De Lucena et al, 2009 2.339
Veerman et al., 2016 -0.353
Potkin et al.,1999 0.457
Evins et al.,2000 -0.076
Diaz et al.,2005 0.032
Goff et al.,1999 1.367
Tsai et al., 1999 0.529
Lane et al, 2006 -0.292
Goff et al.,2001 0.716
Doruk et al.,2008 0.211
Kelly et al.,2015 1.098
Freudenreich et al.,2009 -0.450
Dean et al.,2015 0.220

Overall (12=57.07 % , P=0.006) O.

378

.228,
.901,
.455,
.831,
099,
.049,
.363,
173,
292,
.39,
.104,
.640,
.970,

.027,

WO NORORNKKOKROW

.450)
.195)
.369)
.679)
.163)
.685)
.421)
.589)
.724)
.818)
.300)
.740)
.410)

.784)

—
74._%7
B
[
-
<>
T T - T T
-1 o 1 2

Standardized Mean Difference




image5.png
Studies

Petrides et al.,2015
Rosa et al.,2007

de Jesus et al.,2011
Buchain et al, 2003
Barretto et al, 2009
Morrison et al.,2018

Overall (1*2=0 % , P=0.581)

oo+ oo

-0

o

Estimate (95% C.I.)

.743  (0.094, 1.392)
.182 (-1.007, 1.371)
.251  (0.210, 2.292)
.891  (0.083, 1.699)
.943  (0.033, 1.853)
.890 (-3.320, 1.540)

.781  (0.401, 1.161)

T
El 0
Standardized Mean Difference




image6.png
Studies Estimate (95% C.I.)

Josiassen et al.,2005 0.870 (-0.208, 1.948)
Yagcioglu et al.,2005 -3.300 (-4.401, -2.199)
Honer et al.,2006 -0.020 (-0.495, 0.455)
Freudenreich et al.,2007 0.447 (-0.366, 1.260)
Weiner et al.,2010 0.347 (-0.118, 0.812)
Subgroup Risperidone (1*2=90.08 % , P=0.000) -0.274 (-1.261, 0.714)
Shiloh et al.,1997 0.832 (0.062, 1.602)
Barnes et al.,2017 -0.056 (-0.531, 0.419)
Subgroup Sulpiride/ Amisulpiride (1*2=72.98 % , P=0.054) 0.334 (-0.530, 1.198)
Chang et al., 2008 0.108 (-0.395, 0.611)
Fleischhacker et al., 2010 0.826 (0.542, 1.110)
Muscatello et al.,2011 0.732 (0.092, 1.372)
Subgroup Aripiprazole (12=66.59 % , P=0.050) 0.574 (0.112, 1.037)
Nielsen et al.,2012 0.614 (0.047, 1.181)
Subgroup Sertindole (I1*2=NA , P=NA) 0.614 (0.047, 1.181)
Friedman et al.,2011 -0.279 (-0.821, 0.263)
Subgroup Pimozide (1*2=NA , P=NA) -0.279 (-0.821, 0.263)
Muscatello et al., 2014 0.603 (-0.031, 1.237)
Subgroup Ziprasidone (1*2=NA , P=NA) 0.603 (-0.031, 1.237)
Mossaheb et al, 2006 -1.075 (-1.738, -0.412)
Subgroup Haloperidol (1*2=NA , P=NA) -1.075 (-1.738, -0.412)
Tiihonen et al.,2003 0.175 (-0.500, 0.850)
Zoccali et al.,2007 -0.239 (-0.747, 0.269)
Vayisoglu et al.,2013 0.402 (-0.277, 1.081)
Kremer et al.,2004 0.546 (-1.450, 2.542)
Goff et al., 2007 0.433 (-0.179, 1.045)
Subgroup Lamotrigine (12=0 % , P=0.440) 0.145 (-0.154, 0.445)
Muscatello et al.,2011 0.433 (-0.176, 1.042)
Behadni et al.,2011 -0.053 (-0.492, 0.386)
Tiihonen et al.,2005 0.384 (-0.206, 0.974)
Afshar et al.,2009 1.057 (0.317, 1.797)
Subgroup Topiramate (1*2=55.61 % , P=0.080) 0.392 (-0.045, 0.830)
De Lucena et al, 2009 2.339 (1.228, 3.450)
Veerman et al., 2016 -0.353 (-0.901, 0.195)
Subgroup Memantine (1*2=94.49 % , P=0.000) 0.948 (-1.689, 3.584)
Potkin et al., 1999 0.457 (-0.455, 1.369)
Evins et al., 2000 -0.076 (-0.831, 0.679)
Diaz et al.,2005 0.032 (-1.099, 1.163)
Subgroup Glycine (1*2=0 % , P=0.668) 0.118 (-0.399, 0.635)
Goff et al., 1999 1.367 (0.049, 2.685)
Subgroup D-Cycloserine (I1*2=NA , P=NA) 1.367 (0.049, 2.685)
Tsai et al., 1999 0.529 (-0.363, 1.421)
Subgroup D-serine (1*2=NA , P=NA) 0.529 (-0.363, 1.421)
Lane et al, 2006 -0.292 (-1.173, 0.589)
Subgroup Sarcosine (1*2=NA , P=NA) -0.292 (-1.173, 0.589)
Goff et al., 2001 0.716 (-0.292, 1.724)
Subgroup AmpakineCX516 (I*2=NA , P=NA) 0.716 (-0.292, 1.724)
Doruk et al.,2008 0.211 (-0.396, 0.818)
Subgroup Ginkgo biloba (1*2=NA , P=NA) 0.211 (-0.396, 0.818)
Kelly et al.,2015 1.098 (-0.104, 2.300)
Subgroup Minocycline (I*2=NA , P=NA) 1.098 (-0.104, 2.300)
Freudenreich et al.,2009 -0.450 (-1.640, 0.740)
Subgroup Modafinil (1*2=NA , P=NA) -0.450 (-1.640, 0.740)
Dean et al., 2015 0.220 (-2.970, 3.410)
Subgroup N-Acetyl cysteine (1*2=NA , P=NA) 0.220 (-2.970, 3.410)
Petrides et al.,2015 0.743 (0.094, 1.392)
Subgroup ECT (I1*2=NA , P=NA) 0.743 (0.094, 1.392)
Rosa et al., 2007 0.182 (-1.007, 1.371)
de Jesus et al.,2011 1.251 (0.210, 2.292)
Subgroup rTMS (1A2=43.11 % , P=0.185) 0.757 (-0.288, 1.801)
Buchain et al, 2003 0.891 (0.083, 1.699)
Subgroup OT (I1*2=NA , P=NA) 0.891 (0.083, 1.699)
Barretto et al, 2009 0.943 (0.033, 1.853)
Morrison et al.,2018 -0.890 (-3.320, 1.540)
Subgroup CBT (1*2=47.83 % , P=0.166) 0.387 (-1.265, 2.039)
Buchanan et al.,1996 0.111 (-0.574, 0.796)
Subgroup Fluoxetine (I1*2=NA , P=NA) 0.111 (-0.574, 0.796)
Zoccali et al.,2004 5.265 (3.574, 6.956)
Subgroup Mirtazapine (I*2=NA , P=NA) 5.265 (3.574, 6.956)
Mico et al.,2011 1.229 (0.553, 1.905)
Subgroup Duloxetine (I1*2=NA , P=NA) 1.229 (0.553, 1.905)
Overall (1*2=75.04 % , P=0.000) 0.376 (0.161, 0.591)

T T - T T 1

Standardized Mean Difference




image7.png
SampleSize

400.007]
300.007
200.00- >
100.007]
L]
%,°
‘ ® @
® L 1)
® L ]
o [ %" %
0o T T T T T T
-4.00 -2.00 oo 200 400 6.00

EffectSize




image1.png
Studies

Estimate (95% C.

Josiassen et al.,2005 0.870
Yagcioglu et al.,2005 -3.300
Honer et al.,2006 -0.020
Freudenreich et al.,2007 0.447
Weiner et al.,2010 0.347
Shiloh et al.,1997 0.832
Barnes et al.,2017 -0.056
Chang et al., 2008 0.108
Fleischhacker et al., 2010 0.826
Muscatello et al.,2011 0.732
Nielsen et al.,2012 0.614
Friedman et al.,2011 -0.279
Muscatello et al., 2014 0.603
Mossaheb et al, 2006 -1.075
Overall (1*2=84.96 % , P< 0.001) 0.103

.208,
.401,
.495,
.366,
.118,
.062,
.531,
.395,
.542,
092,
.047,
.821,
.031,
.738,

.288,

I.)

.948)
.199)
.455)
.260)
.812)
.602)
.419)
.611)
.110)
.372)
.181)
.263)
.237)
.412)

.493)

|

\

:

|

.

gt

2 El 0 1

Standardized Mean Difference




image2.png
Studies

Tiihonen et al.,2003
Zoccali et al.,2007
Vayisoglu et al.,2013
Kremer et al.,2004
Goff et al.,2007
Muscatello et al.,2011
Behadni et al.,2011
Tiihonen et al.,2005
Afshar et al.,2009

Overall (1"2=28.23 % , P=0.194)

Estimate (95% C.I.)

.175
.239
.402

0.546
0.433

.433
.053
.384

1.057

0.

265

|
S oooom oo o

(0.

.500,
.747,
2717,
.450,
179,
.176,
.492,
.206,
.317,

o1s,

H O ORRNR OO

.850)
.269)
.081)
.542)
.045)
.042)
.386)
.974)
.797)

.515)

T
0 1
Standardized Mean Difference




image3.png
Studies

Estimate (95% C.I.)

Buchanan et al.,1996 0.111
Zoccali et al.,2004 5.265
Mico et al.,2011 1.229

Overall (1"2=93.62 % , P< 0.001) 2.

016

(-0.574,
(3.574,
(0.553,

(-0.006,

0.796)
6.956)
1.905)

4.037)

Standardized Mean Difference





1

 

 

Supplementary Table 1: Trials of antidepressant augmentation of clozapine

 

Author, year

 

Intervention

 

Sample 

size

 

Mean 

age in 

years

 

Gender 

distribut

ion

 

Definition of clozapine 

resistance used

 

Duration 

in weeks 

 

Outcome 

measure

 

Effect 

size

 

Confide

nce 

intervals 

Lower

 

Confidence 

intervals Upper

 

Buchanan et 

al. 1996

 

Fluoxetine

 

33

 

Flu

-

 

36.8 

±6.4

 

P

-

 

32.8±6.0

 

Flu

-

 

M

-

 

15, F

-

3; 

P

-

 

M

-

8, 

F

-

7

 

Despite adequate 

treatment with clozapine

 

(300 mg/day for at least 

6 months)

, continued to 

exhibit persistent 

positive or negative 

symptoms

 

8 

 

BPRS

-

P

 

0.111

 

-

0.574

 

0.797

 

Zoccali et al. 

2004

 

Mirtazapine

 

24

 

Mir

-

 

30.7±6.5; 

P

-

 

33.4±9.0

 

Mir

-

 

M

-

 

6, F

-

4;

 

P

-

 

M

-

 

7, 

F

-

3

 

Presence of

 

persistent 

negative symptoms 

despite

 

receiving 

 

an adequate trial of 

clozapine 

 

8 

 

BPRS 

 

5.265

 

3.574

 

6.956

 

Berk et al.,

 

2009

 

Mirtazapine

 

38

 

Mir 

–

 

37.8±10.

86; P

-

 

35.9±9.2

0

 

Mir

-

 

M

-

14; F

-

4; 

P

-

 

M

-

18, 

F

-

2

 

Not mentioned 

specifically

 

6

 

PANSS

-

P

 

-

0.570

 

-

1.229

 

0.072

 

Mico’ et al. 

2011

 

Duloxetine

 

33

 

D

-

 

35.9±7.1

 

P

-

 

34±6.8

 

D

-

 

M

-

 

13; P

-

 

11

 

Presence of persistent 

positive and negative 

symptoms (BPRS score 

of at least 25) despite an 

adequate 

trial of 

clozapine

 

16 

 

PANSS

 

1.229

 

0.553

 

1.905

 

BPRS: Brief Psychiatric Rating Scale; BPRS

-

P: Positive symptom subscale of BPRS; PANSS: Positive and Negative Syndrome Scale

 

 

 

