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	Supplementary Table S1. Study, patient and treatment characteristics 

	Study;

Sponsor
	Design
	N
	Follow Up /Time Until Cross Over

(days)
	Inclusion Criteria
	Age

Mean±

SD

(range)
	Male

Sex

(%)
	White

Race

(%)
	Drug
	Dose

mg/d

(mean)

	Ketamine Studies

	1. Berman et. al. 2000 10;
NIMH, VA and Foundation
	RPCT-crossover, single infusion, mono-Rx
	9
	3/≥7
	- MDD recurrent, 1 BD depressed

- Treatment setting unclear, no description of failed AD trial or baseline HAMD score

- No recent dx of alcohol or substance abuse

- No lifetime dx of any other Axis I disorder (one pt with comorbid dx of panic disorder)

- Washout ≥2 weeks
	37±10

(23-56)
	44.4
	77.7
	KET

PBO
	0.5mg/kg

over 40min

	2. Zarate et al.

2006 11;

NIMH
	RPCT-crossover,   single infusion,

mono-Rx
	18
	7/7
	- MDD recurrent without psychotic features

- Inpatients
- (Current episode: 33.6±7.4 months)

- 21-item HAM-D >18

- Failed ≥2 (mean: 5.7± 3.4) adequate AD trials

- No substance abuse/dependence x ≥3 months

- Comorbid Axis I anxiety disorder dx permitted if not requiring current treatment

- Washout=2 weeks
	46.7±

11.2

(19-62)
	33.3
	NR
	KET

PBO
	0.5mg/kg

over 40min

	3. Diazgranados et al. 2010 13; NIMH and NARSAD
	RPCT-crossover,   single infusion, add-on to Li or VPA
	18
	14/14
	- BD I or II without psychotic features, rapid cycling permitted

- Inpatients, MADRS >20

- (Current episode >4 weeks (mean: 15.1±13.3 months)

- Treatment resistant, failed >1 (mean: 7.2±4.0) adequate AD trials by history plus 1 failed prospective open trial with Li or VPA for ≥4 weeks

- Comorbid Axis I anxiety disorder dx permitted if not primary treatment focus within 12 months

- No substance abuse/dependence x ≥3 months

- Washout ≥2 weeks (except Li or VPA)

	47.9±

13.1

(18-65)
	33.3
	NR
	KET

PBO
	0.5mg/kg

over 40min


	Study;

Sponsor
	Design
	N
	Follow Up /Time Until Cross Over

(days)
	Inclusion Criteria
	Age

Mean±

SD

(range)
	Male

Sex

(%)
	White

Race

(%)
	Drug
	Dose

mg/d

(mean)

	Ketamine Studies cont’d

	4. Zarate et al. 2012;

NIMH
	RPCT-crossover,   single infusion, add-on to Li or VPA
	15
	14/14
	-BD I or II without psychotic features

- Inpatients

- current depressive episode  >4 weeks (mean: 20.9±27.5 months)
- MADRS ≥20

- Failed >1 adequate AD trial plus 1

prospective open trial of Li or VPA for >4 weeks at therapeutic levels [Li: 0.6 –1.2mEq/L; VPA: 50–125μg/mL])

- Comorbid Axis I anxiety disorder dx permitted if not primary treatment focus within 12 months before screening

- No substance abuse/dependence x ≥3 months

- Washout ≥2 weeks (except Li or VPA)
	46.7±

10.4

(18-65)
	46.6
	NR
	KET

PBO
	0.5mg/kg

over 40min

	5. Lai et al. 2014; NSW Institute
of Psychiatry
	RPCT-crossover,   single infusion, add-on to TCP and SGA
	4
	7/≥7(8.23±4.28)
	-MDD
-Outpatients
-Current episode: 78 months
- MADRS ≥20
- Insufficient therapeutic response to >1 adequate AD trial during the current illness episode.

- No changes in medication dosage  ≥4 weeks
	50.5±
14.7
(29-66)
	50.0
	NR
	KET
PBO
	0.1, 0.2, 0.3 and 0.4mg/kg over 40min

	6. Murrough et al. 2013;

NIMH, VA, NARSAD, Brown Foundation- 2 sites
	RCT- parallel group,   single infusion,  2:1 ratio, mono-Rx
	73
	7/NA
	-MDD, recurrent or chronic (≥2 years)

-Inpatients

- (Current episode: 133.6±152.9 months)
 -Inventory of Depressive Symptomatology >32

- Failed ≥3 (mean: 5.06±1.93) adequate AD trials

- No other psychotropic medications except a non-benzodiazepine hypnotic

- Washout ≥1 weeks (4 weeks for fluoxetine)
	45.4

(21-80)

KET- 46.9±12.8

MDZ- 42.7±11.6
	48.6
	83.3
	KET

(n=47)

MDZ

(n=25)
	KET- 0.5mg/kg over 40min

MDZ- 0.045 mg/kg over 40min




	Study;

Sponsor
	Design
	N
	Follow Up /Time Until Cross Over

(days)
	Inclusion Criteria
	Age

Mean±

SD

(range)
	Male

Sex

(%)
	White

Race

(%)
	Drug
	Dose

mg/d

(mean)

	Ketamine Studies cont’d

	7. Singh et al. 2014 2X/week; Janssen
	RPCT, phase IIA, parallel, multicenter, repeated infusion,
add-on to AD 
	34
	29/NA
	-MDD, recurrent without psychotic features

-Inpatients

-Inventory of Depressive Symptoms Clinician rated, 30 item (IDS-C30) total score ≥ 34 at screening and predose at Day 1
-A history of non response to ≥ 1 AD in the current episode + 1 AD lifetime

-Medically stable on the basis of clinical laboratory tests performed at screening
	KET median49 
(30-60)
PBO median
40
(23-58)
	29.4
	79.4
	KET
PBO
	0.5mg/kg

	8. Singh et al. 2014 3X/week; Janssen
	
	33
	29/NA
	
	KET median40 
(26-63)
PBO median
49
(23-62)
	36.4
	78.8
	KET
PBO
	0.5mg/kg

	9. Sos et al. 2013;

Ministry of Health-Czech Republic
	RPCT- cross-over,  single infusion, add-on to a stable dose of AD for >3 weeks
	30
	7/7
	-MDD, single or recurrent, depressed

-Current depressive episode >4 weeks (mean: 11.5±10.9 months)

-Inpatients

-MADRS >20
-Stable dose of AD ≥3 weeks
	43.7

(18-65)
	50.0
	NR
	KET

PBO
	KET-loading with 0.27mg/kg

for the first 10min,

then same dose

over 20min

	Total

Ketamine

9 trials;

Industry-sponsorship:N= 2
Non-industry sponsor-ship: N=7
	RPCT-crossover: N=6, 

RPCT-parallel: N=3;

Mono-Rx: N=3,
 add-on: N=6 (to Li or VPA: N=2;
 to AD: N=3; 
to TCP and SGA: N=1 )
	234
	7.1±4.4 (cross-over: 8.7±4.4
/9.5±3.5
	MDD: n=200  (7 studies)

BD: n=34 (3 studies)

Current episode duration: 48.8±48.1 months (6 studies)

Number of failed trials:6.0±1.1 (3 studies)

Washout of ADs: ≥12.6.±3.1 days (5 studies)
	45.4
±4.3 (7 studies)
	41.3
±8.2
	79.8± 2.4 (4 studies)
	KET: N=9 vs.

PBO: N=8
MDZ: N=1
	KET: 0.5mg/kg

 (N=8);
 0.1, 0.2, 0.3 and 0.4mg/kg
 (N=1);
MDZ- 0.045 mg/kg over 40min 
(N=1)


	Study;

Sponsor
	Design
	N
	Follow Up /Time Until Cross Over

(days)
	Inclusion Criteria
	Age

Mean±

SD

(range)
	Male

Sex

(%)
	White

Race

(%)
	Drug
	Dose

mg/d

(mean)

	Non-ketamine NMDAR-Antagonist Studies

	10. Preskorn et al. 2008;

Pfizer
	RPCT- parallel group;  single infusion, add-on to paroxetine
	30
	30/NA
	- MDD recurrent without psychotic features

- Outpatients, but hospitalized before infusion

- 17-item HAMD ≥18

-  No prior hypomania or mania

- Failed ≥1 adequate SSRI trial in the past, but not unresponsive to ≥3 different classes of ADs AND no response to 6-week prospective paroxetine lead in PLUS single-blind placebo infusion at week 3

- No substance abuse/dependence x ≥3 months

- Comorbid Axis I anxiety disorder dx permitted if not requiring current treatment
	NR

(21 to 54)
	27.0
	90.0
	CP-101,

606

(n=15)

PBO

(n=15)
	First 7 patients: 0.75 mg/kg/hr x 1.5 hrs

followed by 0.15 mg/kg/hr x 6.5 hrs; remaining 23 patients: 0.5 mg/kg/hr x 1.5 hrs

	11. Zarate et al. 2013;

NIMH


	RPCT-crossover;   single infusion, mono-Rx
	22
	7/7
	- MDD, without psychotic features

- Inpatients

- (Current episode duration: 107.9 + 126.5 months)
- MADRS ≥20 for ≥4 weeks

- Failed ≥2 adequate lifetime AD trials

- Comorbid Axis I anxiety disorder dx permitted if not the primary treatment focus within 12 months before screening

- No substance abuse/dependence x ≥3 months
-Washout ≥2 weeks (fluoxetine: 5 weeks)
	51.5±

10.1

(18-65)
	55.0
	NR
	AZD

6765

PBO
	150mg over 60 min



	12. Sanacora et al. 2013 (study 1); Astra Zeneca
	RPCT, phase IIA, parallel,  multicenter, single infusion, mono-Rx
	34
	7-10 (median 8.5)/NA
	- MDD without psychotic features

- Outpatients

- HAM-D-17 ≥20

- Failed ≥2 adequate lifetime AD trials

- Exclusion criteria: 1) Current episode of depression <12 weeks or >5 years; 2) Use of mood stabilizers, other AP or psychoactive drugs within 7 days (fluoxetine or MAO inhibitors: 14 days)
	44.3
(21-65)
	41.2
	67.6
	AZD

6765 (lanicemine)

PBO
	100mg over 60min


	Study;

Sponsor
	Design
	N
	Follow Up /Time Until Cross Over

(days)
	Inclusion Criteria
	Age

Mean±

SD

(range)
	Male

Sex

(%)
	White

Race

(%)
	Drug
	Dose

mg/d

(mean)

	Non-ketamine NMDAR-Antagonist Studies cont’d

	13. Sanacora et al. 2013 24 (study 9); AstraZeneca
	RCT-a 3-day placebo run-in, parallel group,  repeated infusion, 1:1:1 ratio, augmentation-Rx to non-TCA
	152a 


	21; time until 2nd injection used for analyses: 72 hours 
	-MDD

- Outpatients

- Current depressive episode ≥12 weeks < 5yrs

- HAM-D-17 ≥26, CGI-S > 5 and QIDS- SR-16  ≥ 21 (original protocol)

- HAM-D-17 ≥20, CGI-S > 4 and QIDS- SR-16  ≥ 16 (amended protocol)

- Failed ≥2 adequate AD trial

- Comorbid GAD, Panic disorder and Simple phobia permitted

- Exclusion: use of mood stabilizers, other AP drugs or tricyclic ADs within 7 days (fluoxetine or MAO inhibitors: 14 days)
	45.6

(18-65)
	32.9
	NR
	AZD 
6765
100mg (n=51)

AZD 
6765
150mg

(n=51)

PBO

(n=50)
	100mg or 150 mg over 60min

	14. Preskorn, 2015;

Naurex
	RPCT,  phase II, parallel, multiple-

dose level, single infusion, mono-Rx
	116
	28/NA
	- MDD
- Outpatients, HAM-D > 20

- Current depressive episode > 8 weeks

- Inadequate response to ≥1 AD in current episode

- Washout ≥2 weeks
	44.3±

10.5


	41.3
	62.9
	GLYX-13 (n=83)

PBO

(n=33)
	GLYX-13

1mg/kg, 5mg/kg,10 mg/kg and 30mg/kg

	Total

Non-Ketamine

5 trials;

Industry-sponsorship:N= 4; Non-industry sponsorship: N=1
	RPCT-crossover: N=1,

RPCT- parallel : N=4;

Mono-Rx: N=3,

add-on: N=2 ( paroxetine: N=1, non TCAs: N=1)
	354
	15.3±12.7 (cross-over 7/7)
	MDD: n=354 (5 studies)

Current episode duration: 37.6±60.9 months (3 studies)

Number of failed trials: NR

Washout of ADs: ≥11.7±4.0 days (3 studies)
	46.4±3.4
	39.5±10.6
	73.5±
14.5 (N=3)
	CP-101,606: N=1; AZD6765: N=3;

GLYX-13: N=1 vs.PBO: N=5
	-


	TOTAL

14 trials;

Industry sponsorship: 
6 studies;
 Non-industry sponsorship:
 8 studies 
	RPCT-crossover: N=7, 
RPCT-parallel: N=7;

Mono-Rx: N=6, 

Add-on: N=8 (to Li or VPA: N=2;
 to AD: N=5;
TCP and SGA: N=1 )
	588
	10.0±8.8 (cross over 8.4±4.1
/9.2±3.3)
	MDD: n=554 (12 studies)

BD: n=34 (3 studies)

Current episode duration: 45.1±49.0 months (9 studies)

Number of failed trials: 6.0±1.1 (3 studies)

Washout of ADs: ≥12.8±2.5 days (N=8)
	45.8±

3.8 (N=11)
	40.7
±8.7
	77.1
±9.2
(N=7)
	KET: N=9
Non-KET: N=5 vs.

PBO: N=13; MDZ: N=1
	-

	Abbreviations: AD: antidepressant, AP: antipsychotic; BD: Bipolar disorder; BDI: Beck Depression Inventory, Dx: diagnosis;,;GAD: generalized anxiety disorder; HAM-D: Hamilton Rating Scale for Depression; KET: Ketamine; Li: lithium; MADRS: Montgomery–Åsberg Depression Rating Scale; MDZ: midazolam Med: medication; MDD: Major Depressive Disorder; NR: Not reported; NA: Not applicable; PBO: Placebo; Pt: patient; RPCT: Randomized Placebo Controlled Trial; RCT: Randomized Controlled Trial; Rx: treatment; SGA: second generation antipsychotics; SSRI: Selective Serotonin Reuptake Inhibitor;  TCP: tranylcypromine, VPA: valproic acid.
a: 72 patients enrolled under the original protocol and 80 patients under the amended protocol


Supplementary Table S2. Risk of bias assessment: ketamine and non-ketamine studies
	
	Random sequence generation
	Allocation concealment
	Blinding of participants and personnel
	Blinding of outcome assessment
	Incomplete outcome data addressed
	Selective reporting
	Other sources of bias

	Berman 2000
	?
	?
	?
	?
	+
	-
	+

	Diazgranados 2010
	+
	?
	?
	?
	+
	-
	+

	Lai 2014
	?
	?
	-
	-
	-
	-
	-

	Murrough 2013
	?
	?
	+
	+
	+
	-
	+

	Singh 2014 
2X/week
	?
	?
	?
	?
	+
	-
	-

	Singh 2014
3X/wek
	?
	?
	?
	?
	+
	-
	-

	Sos 2013
	?
	?
	?
	?
	+
	?
	+

	Zarate 2006
	+
	?
	?
	?
	+
	-
	+

	Zarate 2012
	+
	?
	?
	?
	+
	-
	+

	Subtotal Ketamine
	Low risk=3 (33.3%)

Unclear=6 (66.7%)
	Unclear=9 (100%)
	Low risk=1
(11.1%)
Unclear=7 (77.8%)
High risk=1
(11.1)
	Low risk=1
(11.1%)
Unclear=7 (77.8%)
High risk=1
(11.1%)
	Low risk=8 (88.9%)

High risk=1 (11.1%)
	Unclear=1 (11.1%)
High risk=8
(88.9%)
	Low risk=6 (66.7%)

High risk=3
(33.3%)

	Preskorn 2008
	?
	?
	-
	+
	-
	?
	-

	Preskorn 2015
	?
	?
	?
	?
	-
	-
	+

	Sanacora 2014 study 1
	?
	?
	?
	?
	-
	+
	+

	Sanacora 2014 study 9
	?
	?
	?
	?
	+
	-
	+

	Zarate 2013
	+
	?
	+
	?
	+
	-
	+

	Subtotal Non-Ketamine
	Low risk=1 (20%)

Unclear=4 (80%)
	Unclear=5 (100%)
	Low risk=1 (20%)

Unclear=3 (60%)
High risk=1
(20%)
	Low risk=1 (20%)

Unclear=4 (80%)
	Low risk=2 (40%)
High risk=3
(60%)
	Low risk=1 (20%)
Unclear=1 (20%)
High risk=3
(60%)
	Low risk=4 (80%)

High risk=1
(20%)

	Total
	Low risk=4 (28.6%)

Unclear=10 (71.4%)
	Unclear=14 (100%)
	Low risk=2 (14.3%)

Unclear=10 (71.4%)

High risk=2
(14.3%)
	Low risk=2 (14.3%)

Unclear=11 (78.6%)
High risk=1
(7.1%)
	Low risk=10
(71.4%)
High risk=4
(28.6%)
	Low risk=1 (7.1%)
Unclear=2
(14.3%)
High risk=11
(78.6%)
	Low risk=10 (71.4%)

High risk=4
(28.6%)


+ : Low risk of bias, - : High risk of bias, ? : Unclear risk of bias, nd : not determined  
Supplementary Fig. S1. Search results






Supplementary Fig. S2. Ketamine studies, all cause discontinuation, random effects model
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Supplementary Fig. S3. Non-ketamine NMDAR antagonist studies, all cause discontinuation, random effects model
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Supplementary Fig. S4. Ketamine studies, BPRS, random effects model
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Supplementary Fig. S5. Ketamine studies, YMRS, random effects model
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Supplementary Fig. S6. Ketamine studies, CADSS, random effects model
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Supplementary Fig. S7. Non-ketamine NMDAR antagonist studies, BPRS, random effects model
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Supplementary Fig. S8. Ketamine studies, other adverse events, random effects model
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Supplementary Fig. S9. Non-ketamine NMDAR antagonist studies, other adverse events, random effects model
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