Supplemental Table 1. GRADE Analyses: Adjunctive memantine for schizophrenia
	Primary/secondary outcome
	Studies (N)
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Large effect
	Overall quality of evidencea

	PANSS/BPRS total symptoms
	6 (335)
	No
	Seriousb
	No
	No
	No
	No
	+/+/+/-/; moderate

	PANSS/BPRS negative symptoms
	7 (381)
	No
	Seriousb
	No
	No
	Seriousc
	No
	+/+/-/-/; Low

	PANSS/BPRS positive symptoms
	7 (381)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	PANSS general symptoms
	4 (176)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	MMSE scores
	3 (93)
	No
	No
	No
	No
	Seriousc
	Large
	+/+/+/+/; High

	CGI-S scores
	3 (205)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	All cause discontinuation
	6 (362)
	No
	No
	No
	No
	No
	No
	+/+/+/+/; High

	Fatigue 
	2 (176)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	Dizziness
	5 (283)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	Constipation
	5 (326)
	No
	No
	No
	No
	No
	No
	+/+/+/+/; High

	Anxiety
	2 (176)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	Headache
	4 (262)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	Diarrhea
	2 (162)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	Nausea
	4 (257)
	No
	No
	No
	No
	Seriousc
	No
	+/+/+/-/; moderate

	BPRS=Brief Psychiatric Rating Scale; CGI-S=the Clinical Global Impression Severity Scale; GRADE=grading of recommendations assessment, development, and evaluation; MMSE=the Mini-Mental State Examination; PANSS=Positive and Negative Syndrome Scale.

aGRADE Working Group grades of evidence: High quality=further research is very unlikely to change our confidence in the estimate of effect. Moderate quality=further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. Low quality=further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. Very low quality=we are very uncertain about the estimate.

bMeta-analytic results presented a serious inconsistency when I2 values were greater than 50% or P<0.1 in the Q statistics.
cFor continuous outcomes, N<400. For dichotomous outcomes, N<300.

d Studies with large effects (or even more with very large) provided increased quality of evidence. Large effects= 2<RR<0.5. Very large effects= 5<RR<0.2.


Supplement Figure 1: Risk of bias 

	
	Random sequence generation (selection bias)
	Allocation concealment (selection bias)
	Blinding of participants and personnel
	Blinding of outcome assessment (Symptom reduction, response)
	Incomplete outcome data addressed (attrition bias)
	Selective reporting (reporting bias)
	Other sources of bias

	de Lucena 2009
	?
	?
	+
	+
	+
	+
	?

	Lieberman 2009
	?
	?
	+
	+
	+
	+
	?

	Gu 2012
	?
	?
	+
	+
	+
	?
	?

	Lee 2012
	+
	?
	+
	+
	+
	+
	?

	Mazinani 2016
	+
	+
	+
	+
	+
	+
	?

	Rezaei 2013
	+
	+
	+
	+
	+
	+
	?

	Omranifard 2015
	+
	?
	+
	+
	+
	+
	?

	Veerman 2016
	+
	+
	+
	+
	+
	+
	?


+ : Low risk of bias, - : High risk of bias, ? : Unclear risk of bias
Supplemental Figure 2. Meta-regression analysis: the effect of baseline total psychopathology scores on the effect size for negative symptoms 
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Supplemental Figure 3. Meta-regression analysis: the effect of baseline positive symptom scores on the effect size for negative symptoms 
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Supplemental Figure 4. Adjunctive memantine for schizophrenia: forest plot for the Clinical Global Impression Severity Scale (CGI-S) at endpoint
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Supplemental Figure 5. Adjunctive memantine for schizophrenia: forest plot for all cause discontinuation 
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Supplemental Figure 6. Adjunctive memantine for schizophrenia: forest plot for adverse drug reactions (ADRs)

 [image: image5.png]Memantine  Placebo

Study or Su s_Total Events Total Weight
6.1.1 Fati

Lieherman 2009 6 B0 3 87 450%
Rezaei 2013 6 2, 3 2 541%
Subtotal (95% CI) 89 87 100.0%
Total events 12

Heterageneity: Taw"= 0.00; Chi*= 0.00,
Testfor oversll effect: Z= 1.46 (P = 0.14)

6.1.2 Dizziness.

e Lucena 2009 FRRT} 31 115%
Lee 2012 3 18 21 195%
Lieherman 2008 6 B 2 B 206%
Ormranitard 2015 PR 1w eew
Rezaei 2013 6 2, 4 2 416%
Subtotal (95% CI) im 139 100.0%
Total events 17 12
Heterogeneity Tau®= 0.00; Chi*= 256, df= 4 (P = 0.63); F= 0%
Testfor oversl effect: 2 42)

6.1.3 Constipation

Gu2012 ER-} 2 3 1682%
Lee 2012 2 15 1o e3w
Lieherman 2008 6 B0 3 87 265%
Ormranitard 2015 2 @ 1w e
Rezaei 2013 6 2, 4 20 30.4%
Subtotal (95% CI) 166 160 100.0%
Total events 19 1

Heterogeneity: Taw"= 0.00; Chi*= 0.13, df= 4 (P = 1.00) F= 0%

Testfor oversll effect: 2= 1.41 (P = 0.16)

6.1.4 Anxiety

Lieherman 2009 4 B 2 87 3%
Rezaei 2013 PR} 4 2 643%
Subtotal (95% CI) 89 87 100.0%
Total events 8

Heterageneity: Taw"= 0.00; Chi*= 0.40,
Testfor oversll effect: 2= 0.47 (P = 0.64)

6.1.5 Headache

Lee 2012 018 1N am
Lieherman 2008 12 89 7B 562%
Ormranitard 2015 FR] 2w 118%
Rezaei 2013 6 2, 3 2 276%
Subtotal (95% CI) 134 128 100.0%
Total events 20 13

Heterageneity: Taw"= 0.00; Chi*= 1.72, df= 3 (P = 0.63) F= 0%
Testfor oversll effect: 2= 1.25 (P = 0.21)

6.1.6 Diarrhea

Lee 2012 2 18 21 374w
Lieberman 2009 5 B 3 BT 626%
Subtotal (95% CI) 84 78 100.0%
Total events v

Heterogeneity: Taw"= 0.00; ChP*= 0.47,

Testfor oversll effect: 2= 0.3 (P = 0.74)

6.1.7 Nausea

e Lucena 2008 FIRT} 31 163%
Lieberman 2008 4 B 3 87 336%
Ormranitard 2015 "} 1oa 7w
Rezaei 2013 5 3 2 430%
Subtotal (95% CI) 129 128 100.0%
Total events 10 10

Heterageneity: Taw"= 0.00; Chi*= 2.06, df= 3 (P = 0.56); F= 0%
Testfor oversll effect: 2= 0.15 (P = 0.88)

Tact for subaroun diferences: Chi

21 df= (P =007

Risk Ratio
Random, 95% CI

1.94[051,7.45]
200[058,6.91]
197[0.79,4.91]

0.37[0.05,2.98]
1.10[0.22,5.51]
291[061,1393)
1.00[0.07,15.26]
1501050, 4.52]
1341066, 273]

1.50[0.27,8.38)]
1.47[0.15,1421]
1.94[051,7.45]
200[0.13,2090]
1.50[050, 4.52]
164[0.82,3.28]

1.94[0.37,1025)
1.00[0.29, 3.45
12710.47,3.42]

0.25[0.01,5562]
1.68[0.70,3.97]
1.00[0.15,6.64]
200[058,6.91]
152[0.79,2.91]

073[0.12,4.43)
162[0.40,6.51]
120[0.40,362]

0.37[0.05,2.98]
1.29[0.30,557)
033[0.01,7.87)
167 [0.45, 6.06]
107 [0.46, 2.48]

oo 01
Memantine is better

10
Placebo is better

100




5

