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1. Supplemental methods
Exclusion of studies investigating standard dose antipsychotics in TRS
Studies using standard-dose antipsychotics as the intervention group were excluded. This was done for two reasons: firstly, several meta-analyses in the past have looked at this question1-4, and secondly, the vast majority of standard-dose RCTs lacked a placebo comparator due to ethical reasons, and instead compared to other antipsychotics as separate interventions, precluding comparisons to other interventions analysed in this paper. Instead, we decided to include studies investigating high- versus standard-dose antipsychotics, where two separate arms investigating different doses of the same antipsychotic could be compared against each other. 
Calculating effect-size for crossover trials
Effect size for crossover trials was calculated by treating the changes in rating scale scores during intervention and placebo treatment as two parallel groups. While this method is susceptible to unit-of-analysis error5, it is a conservative method of handling data from crossover studies. 
Studies investigating two separate interventions or intervention parameters
Several studies investigated different interventions (e.g. transcranial alternating current stimulation vs transcranial direct current stimulation), different parameters of the same intervention (e.g. different doses of the same drug, or different stimulation locations in rTMS studies). In these cases, the two interventions were analysed separately compared to the same placebo group, with n of the placebo group halved to avoid over-weighting. 
Risk of bias assessment
The Cochrane RoB tool (v2) was used to assess for risk of bias. 
As many studies did not report on whether analysis was carried out according to a pre-specified analysis plan, we rated studies as having low RoB in item 5 if they reported results for all outcome measures described in the Methods section, and if those outcomes seemed likely to have been pre-specified. While many studies did not use an intention-to-treat analysis method, these studies were still rated as having a low risk of bias for item 2 if no participants withdrew from the study, as there would be no scope for post-randomisation exclusion related to allocation. 
The full risk of bias assessment for each study can be viewed in Supplementary Table 1.  
Imputing standard deviations in change scores from baseline and follow-up 
Most studies did not report improvement as change in rating scale scores with SD, rather as baseline and follow-up rating scale scores pre- and post-intervention. To extract mean change scores for use in our analysis, we subtracted the baseline score from the follow-up score. We imputed SD using the following formula5: 

0.73 was used as the correlation coefficient () between baseline and follow-up for imputing SD. This was calculated from 4 studies6-9 which reported baseline, follow-up and change score SD, using the following formula:
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Description automatically generated with medium confidence]eFigure 1 – Funnel plot for positive symptoms in studies investigating glutamatergic drugs. 


















3. eFigure 2 - Funnel plot and funnel plot with trim-and-fill analysis for positive symptoms in studies investigating non-invasive stimulation. Egger’s test was significant (z = -2.29, p = 0.022).
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4. [image: A graph with a triangle and points

Description automatically generated with medium confidence]eFigure 3 – Funnel plot for positive symptoms in studies investigating psychotherapy. Egger’s test was not significant (z = -0.94, p = 0.35). 



















5. Narrative review of studies not included in meta-analysis
Brunstein et al. (2005)10 studied allopurinol therapy (300mg BD, orally) in a cross-over design. 12 of the 35 subjects withdrew over the course of the study, the majority due to lack of efficacy. The drug was well-tolerated, and repeated-measures MANOVA suggested significant improvement in positive (-21% ± 17% change in allopurinol vs +11% ± 42% change in placebo group, p <0.001), negative (-8% ± 13% change in allopurinol vs +7% ± 16% change in placebo group, p <0.001), and total (-15% ± 12% change in allopurinol vs +7% ± 20% change in placebo group, p <0.001) PANSS scores, despite carryover effects into the placebo phase observed in patients who responded to allopurinol. 
Goswami et al. (2003)11 studied electroconvulsive therapy in 25 patients with TRS, with 10 receiving sham stimulation and 15 receiving ECT, added to oral chlorpromazine up to 1000mg/d. Both groups showed numerically similar declines in BPRS scores (55 to 44 in ECT group, 50.1 to 40.4 in the sham group). The authors report only the ECT group showed a statistically significant difference (p <0.002 vs p = 0.542). No significant difference in change in CGI scores was detected. They also found significantly lower readmission rates in the treatment group (70% vs. 20%). Side effects were not reported. 
Kulkarni et al. (2015)12 studied transdermal oestradiol in women with schizophrenia or schizoaffective disorder. 59 participants received 100mcg/day, 62 received 200mcg/day of oestradiol, and 62 participants received placebo via transdermal patch. A significant benefit of oestradiol was observed in the positive (PANSS positive change: -1.82 in placebo, -2.82 in oestradiol 100mcg, -4.13 in oestradiol 200mcg) and general (PANSS general change: -2.5 in placebo, -5.63 in oestradiol 200mcg) symptom domains. The only adverse effect was a higher rate of irregular menses in the oestradiol 200mcg group (68% in oestradiol 200mcg vs 38% in placebo). 
Marco et al. (2002)13 studied ketoconazole, up to 800mg/d, as an antiglucocorticoid agent in patients with schizophrenia. 8 subjects received ketoconazole, while 7 received placebo. No significant differences in any PANSS subscale was observed over the course of the study. The only adverse effect noted was mild dizziness in the ketoconazole group (63% in ketoconazole vs 29% in placebo). 
Mishra et al. (2022)14 studied alpha-lipoic acid (ALA), an antioxidant that may upregulate NMDA receptor expression as augmentation of regular antipsychotics. 10 subjects received ALA, 9 received placebo. A significant difference in SANS (p = 0.007) but not SAPS (p = 0.780) scores was found in the ALA group versus placebo. ALA was well-tolerated. 
Miyaoka et al.(2015)15 studied extract of yokukansan (YKS), a traditional Japanese remedy shown to have psychopharmacological activity as a D2/5-HT1a partial agonist and a 5-HT2a and glutamate antagonist, given orally for 4 weeks. Given its exotic pharmacological profile, this study was not included in any one intervention class. 56 of 120 subjects with TRS were randomised to receive YKS, the remaining 64 received placebo, 3 of which did not complete the study. Authors found a significant decrease in the excitement/hostility factor of PANSS only (-1.65 ± 0.38 in YKS vs -0.38 ±0.36 in placebo, p = 0.018). No significant adverse effects were found with YKS. 
Modabber et al. (2009)16 also studied allopurinol, however this was not included in the meta-analysis due to the absence of information for the baseline scores of participants. 17 subjects received allopurinol 300mg BD and placebo in a crossover design. No significant differences were observed between the two treatment periods.  
Peselow et al. (1987)17 studied cholecystekinin octapeptide at two different doses (0.02mcg/kg and 0.04 mcg/kg) compared to placebo in 30 patients with schizophrenia. No consistent therapeutic effects were found for either dose. 
Rahmanzadeh et al. (2016)18 studied bumetanide (1mg BD for 8 weeks), a diuretic which acts as a selective Na-K-Cl cotransporter 1 inhibitor, in 12 subjects compared to 12 subjects in the placebo group. The study looked at audioverbal hallucinations specifically, and found a significant reduction in the PANSS-P3 factor (reducing from 5.8 ±1.1 to 2.6 ± 1 in the bumetanide group vs 5.1 ±1.1 to 5 ±1 in the placebo group, p<0.001). Bumetanide was well-tolerated. 
Sheitman et al. (2004)19 studied intravenous secretin, a neuropeptide which had previously shown beneficial behavioural effects in children with autistic spectrum disorder, in 11 subjects compared to 11 in the placebo group. No significant differences in symptom scores were found after controlling for baseline symptom severity, however more patients in the intervention group were rated as responders based on CGI scores. CGI ratings showed a significant improvement in the patients receiving secretin at week 3 (3.8  ± 0.4 in the secretin group vs 4.5 ± 0.5 in the placebo group). 










6. Review of intervention acceptibility 
Antipsychotics
As may be expected, patients receiving higher doses of antipsychotics generally experienced higher rates of extrapyramidal symptoms (EPS) and sedation in terms of absolute numbers, but there was only a trend towards a statistically higher rates in the high-dose groups reported in one study. This is with the exception of quetiapine, which showed similarly low rates of EPS in both groups, but did report a nonsignificantly higher mean weight gain in the high-dose group of 1.8lb versus 0.2lb. In a study investigating dose increment vs continuation of olanzapine vs risperidone, the rates of drop-outs in the increment group were over 10 times that of the continuation group (23.1% vs. 2%), with sedation accounting for the vast majority of these withdrawals. 
In one study20, high-dose lurasidone led to greater memory-guided spatial errors on an eye movement task compared to the low-dose group, suggesting that cognitive dysfunction may emerge with higher doses. Another study also measured cognitive effects of high-dose lurasidone, finding that the standard-dose, but not high-dose, group showed improvement in both the Wisconsin Card Sorting Test and Digit Symbol Substitution Test, while the high-dose group showed significant deterioration in the Wisconsin Card Sorting Test. 
Glutamatergic interventions
Adverse effects were not quantitatively described, but authors reported that both glycine and d-serine/d-cycloserine were well-tolerated throughout all included studies.
Anticonvulsants
[bookmark: _Hlk142297344]No adverse effects were described with lamotrigine. With topiramate, symptoms of hypersalivation, aesthenia, memory disturbance and sedation were not statistically different between groups.
Serotonergic interventions
Ondansetron was found not just to be well-tolerated, but ameliorated adverse effects of co-administered antipsychotics. Antidepressants were generally well tolerated. Antidepressants were well-tolerated. Two studies reported extrapyramidal symptoms, and one study reported dry mouth and emesis in a minority of patients. However, none of these symptoms were statistically more frequent in the intervention group.  
Non-invasive stimulation 
[bookmark: _Hlk142297275]Seven studies did not report on adverse effects. In those that did, no serious adverse events were reported. Headache was reported in 12 studies, and stimulation site effects, e.g. scalp burning, redness or itching were reported in nine; these were uniformly mild and resolved quickly after stimulation. Where statistical analysis was performed, none of these side effects were significantly more frequent in treatment or placebo arms.
Psychotherapy 
Adverse effects related to psychotherapy were not reported.
Famotidine
Adverse effects were not reported in detail in either study, it was only mentioned in Meskanen et al. that there were no serious adverse events and none of the 30 participants withdrew from the study. 
Ginkgo biloba
Patients receiving Gingko biloba + haloperidol showed fewer adverse effects than those receiving only haloperidol. Both studies report that the group receiving Gingko biloba scored significantly lower on the Treatment Emergent Symptom Scale items 1 (behavioural toxicity) and 3 (symptoms of the nervous system) than the placebo group. 
Sodium nitroprusside
Sodium nitroprusside was generally well-tolerated, however 2 participants in one study21 experienced hypotension during infusion, likely related to sodium nitroprusside’s activity as a vasodilator. 









7. eFigure 4 – Breakdown of risk of bias scores in each domain of the Cochrane RoB tool v2




















8. Results of meta-regressions
Baseline symptom severity was not a moderator of effect size in the positive (β = -0.001, p = 0.53), negative (β = 0.02, p = 0.27) or total (β = 0.001, p = 0.95) domains for NIS studies, and was not a moderator of effect size on positive symptoms for psychotherapy studies (β = -0.04, p = 0.26). Antipsychotic dose at baseline, reported in 13 of 26 NIS studies, was also not a moderator of effect size in the positive (β = -0.001, p = 0.24), negative (β = -0.001, p = 0.09) or total (β = -0.002, p = 0.10) domains. 44 of the studies included in the meta-analysis reported data on the proportion of patients taking clozapine, including 10 NIS studies. The proportion of patients taking clozapine was not a significant moderator of symptom improvement effect size for positive (β = -0.13, p = 0.91), negative (β = 0.22, p = 0.84) or total (β = 0.88, p = 0.47) domains. The proportion of the subject sample with a schizoaffective diagnosis similarly was not a moderator of symptom improvement effect size for positive (β = 0.61, p = 0.38), negative (β = -0.57, p = 0.55) or total (β = -0.47, p = 0.66) domains. 














9. Results of Wald-type tests
Impact of bias on effect size
Risk-of-bias findings are summarised in Table 1 and a detailed breakdown is available in Supplementary eFigure 4, created using the robvis tool22. Most studies were low- or medium-risk of bias, with psychotherapy and antipsychotic studies carrying the highest general risk. 
Wald-type tests were not significant for the effect of risk of bias on positive (z = 0.21, p = 0.84), negative (z = -0.11, p = 0.92) or total (z = 0.94, p = 0.35) symptom improvement in NIS studies.  
Wald-type tests were not significant for the effect of risk of bias on on positive (z = 0.39, p = 0.69) negative (z = 0.98, p = 0.33) or total (z = 0.31, p = 0.75) symptom improvement in psychotherapy studies. 
Wald-type tests were not significant for the effect of risk of bias on positive (z = 0.13, p = 0.90), negative (z = -0.97, p = 0.33) or total (z = 0.16, p = 0.88) symptom improvement in glycine receptor modulator studies. 
A sensitivity analysis excluding studies with high RoB was also performed. The effect of psychotherapy studies on positive symptoms became nonsignificant (g = -0.60 [-1.22, 0.02]). 

Impact of TRS definition on effect size
Definitions of treatment-resistance varied between studies; for example some only required non-response to one trial of antipsychotic medication, where others required two or more trials. Wald-type tests were used to investigate whether there was a significant difference in effect size between studies using a lenient and strict definition of TRS, where there were ≥2 studies in both the lenient and strict definition categories; as such, this was performed for NIS, psychotherapy and antipsychotics in the three symptom domains. 
Wald-type tests were not significant for the effect of TRS definition on positive (z = -0.80 p = 0.42), negative (z = -0.37, p = 0.71) or total (z = -0.67 p = 0.50) symptom improvement in psychotherapy studies. 
Wald-type tests were not significant for the effect of TRS definition on negative (z = 0.11, p = 0.91) or total (z = 0.11, p = 0.91) symptom improvement in NIS studies. 
Wald-type tests were not significant for the effect of TRS definition on positive (z = -1.1, p = 0.27), negative (z = -0.29, p = 0.78) or total (z = -0.79, p = 0.43) symptom improvement in antipsychotic studies. 
Sensitivity analysis found that the significant effect of NIS on positive symptoms remained when studies using a lenient definition were excluded, although the magnitude of the effect was reduced (g = -0.26 [-0.49, 0.04], I2 = 48.6%).



















10. Results of sensitivity analyses excluding studies with significant conflicts of interest
Most studies reported no conflict of interest and were funded by governmental or nonprofit funding sources. Many studies included authors reporting various honoraria or past funding from pharmaceutical or biotechnology companies. These were not assessed to be major conflicts of interest unless directly related to the study being reported. 12 studies included in the meta-analysis were assessed as having major conflicts of interest. These included studies sponsored by the manufacturer of the study drug20,23,24, one study where the study drug was supplied by its manufacturer25, one study where an author founded a company marketing the stimulation technique (although they did not use said company’s devices in the study)26 and 7 glycine receptor modulatory studies where one of the authors owned the intellectual property rights to use of d-serine in schizophrenia6,7,27-31.
Excluding two antipsychotic studies20,23 did not change the significance of results in the positive (g = 0.03 [-0.20, 0.27]), negative (g = 0.05 [-0.15, 0.27]) or total (g = 0.06 [-0.14, 0.26]) symptom domains.
Excluding three anticonvulsant studies24,25 did not change the significance of results in the positive (g = -0.40 [-1.16, 0.34]), negative (g = -0.16 [-1.15, 0.82]) or total (g = -0.53 [-0.98, 0.08]) symptom domains.
Excluding one non-invasive stimulation study26 did not change the significance of results in the positive (g = -0.44 [-1.68, 0.19]), negative (g = -0.09 [-0.31, 0.13]) or total (g = -0.14 [-0.40, 0.13]) symptom domains.












11. GRADE assessment rationales for each outcome
Antipsychotic, positive: LOW 
· Risk of bias: Very serious concerns (-2). The majority of studies had high risk of bias due to missing data, which may have been related to outcome. 
· Inconsistency: No serious concerns. Heterogeneity was low. 
· Imprecision: No serious concerns. Confidence intervals crossed thresholds for small effect size and the null effect line. 
· Indirectness: No serious concerns. 3 of the 5 studies used TRS definitions meeting the TRRIP criteria. 
· Publication bias: Unlikely. Although there were only 5 studies, funnel plots did not show asymmetry indicative of publication bias.
· Other: The fact that different agents were used in most of the studies led to downgrading the GRADE recommendations (-1). 
Antipsychotic, negative: LOW
· Risk of bias: Very serious concerns (-2). The majority of studies had high risk of bias due to missing data, which are likely to have been related to outcome.
· Inconsistency: No serious concerns. Heterogeneity was low. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for small effect sizes and the null effect line only.
· Indirectness: No serious concerns. 3 of the 6 studies used TRS definitions meeting the TRRIP criteria. 
· Publication bias: Unlikely. Although there were only 6 studies, funnel plots did not show asymmetry indicative of publication bias.
· Other: The fact that different agents were used in most of the studies led to downgrading the GRADE recommendations (-1). 
Antipsychotic, total: VERY LOW
· Risk of bias: Very serious concerns (-2). The majority of studies had high risk of bias due to missing data, which may have been related to outcome. 
· Inconsistency: No serious concerns. Heterogeneity was generally low. 
· Imprecision: No serious concerns. Confidence intervals crossed the null effect line only, suggesting relatively high precision estimate of no effect.
· Indirectness: Serious concerns (-1). Only 3 of the 7 studies used TRS definitions meeting the TRRIP criteria. 
· Publication bias: Unlikely. Funnel plots did not show asymmetry indicative of publication bias.
· Other: The fact that different agents were used in most of the studies led to downgrading the GRADE recommendations (-1). 
Ondansetron, positive: VERY LOW
· Risk of bias: Serious concerns (-1). While only 1 of 2 studies had a high RoB, although this was due to potentially selective reporting. 
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial. 
· Imprecision: Serious concerns (-1). Confidence intervals crossed the medium and small effect size thresholds, and the null effect line.  
· Indirectness: No serious concerns. 2 of the 3 studies used TRS definitions meeting the TRRIP criteria.
· Publication bias: Not assessed, as there were only 3 studies.
· Other: The paucity of studies and small total sample size led to the GRADE rating being downgraded (-3). 
Ondansetron, negative: VERY LOW
· Risk of bias: Very serious concerns (-1). While only 1 of 2 studies had a high RoB, although this was due to potentially selective reporting and was associated with a very large effect size.
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial.
· Imprecision: Very serious concerns (-2). Confidence intervals crossed the large, medium and small effect size thresholds, the null effect line, and multiple thresholds which might suggest a deleterious effect on symptoms.  
· Indirectness: No serious concerns. 2 of the 3 studies used TRS definitions meeting the TRRIP criteria.
· Publication bias: Not assessed, as there were only 2 studies. 
· Other: The paucity of studies and small total sample size led to the GRADE rating being downgraded (-3). 
Antidepressants, positive: VERY LOW
· Risk of bias: No serious concerns. Only 1 of the 3 studies had a high RoB, due to missing data. 
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial. 
· Imprecision: Very serious concerns (-2). Confidence intervals crossed the large, medium and small effect size thresholds, the null effect line, and multiple thresholds which might suggest a deletirious effect on symptoms.  
· Indirectness: No serious concerns. All studies used TRS definitions meeting the TRRIP criteria.
· Publication bias: Not assessed, as there were only 3 studies.
· Other: The paucity of studies led to the GRADE rating being downgraded (-1). 
Antidepressants, negative: VERY LOW
· Risk of bias: No serious concerns. Only 1 of the 3 studies had a high RoB, due to missing data. 
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial.
· Imprecision: Serious concerns (-1). While confidence intervals did not cross the null effect line, they were broad, crossing the large, medium and small effect size thresholds. 
· Indirectness: No serious concerns. All studies used TRS definitions meeting the TRRIP criteria.
· Publication bias: Not assessed, as there were only 3 studies. 
· Other: The paucity of studies and small total sample size led to the GRADE rating being downgraded (-3). 
Antidepressants, total: LOW
· Risk of bias: No serious concerns. Only 1 of the 3 studies had a high RoB, due to missing data. 
· Inconsistency: No serious concerns. Heterogeneity was 0.
· Imprecision: No serious concerns. Confidence intervals crossed the large and medium effect size thresholds only. 
· Indirectness: No serious concerns. All studies used TRS definitions meeting the TRRIP criteria.
· Publication bias: Not assessed, as there were only 3 studies.
· Other: The paucity of studies and small total sample size led to the GRADE rating being downgraded (-3). 
Psychotherapy, positive: LOW
· Risk of bias: Very serious concerns (-2). 6 of the 9 studies had a high or moderate RoB, due to missing data, potentially selective reporting, and lack of participant blinding. Although lack of blinding did not always lead to a downgrading of RoB score as per Cochrane flowchart, it could affect results.
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial.  
· Imprecision: No serious concerns. While confidence intervals crossed thresholds for large, moderate and small effect sizes, they did not cross the null effect line.
· Indirectness: No serious concerns. 6 of the 10 studies used TRS definitions meeting the TRRIP criteria. 
· Publication bias: Unlikely. Funnel plots did not show asymmetry indicative of publication bias.  
Psychotherapy, negative: LOW
· Risk of bias: Serious concerns (-1). 3 of the 6 studies had a high or moderate RoB, due to missing data, and all studies lacked participant blinding. Although lack of blinding did not always lead to a downgrading of RoB score as per Cochrane flowchart, it could affect results. 
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial.  
· Imprecision: Serious concerns (-1). Confidence intervals crossed thresholds for small effect sizes, and the null effect line. 
· Indirectness: No serious concerns. 4 of 8 studies used TRS definitions meeting the TRRIP criteria. 
· Publication bias: Unlikely. Funnel plots did not show asymmetry indicative of publication bias.  
Psychotherapy, total: LOW
· Risk of bias: Serious concerns (-1). 3 of the 6 studies had a high or moderate RoB, due to missing data, and lack of participant blinding. Although lack of blinding did not always lead to a downgrading of RoB score as per Cochrane flowchart, it could affect results.
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial.  
· Imprecision: Serious concerns (-1). Confidence intervals crossed thresholds for large, moderate and small effect sizes, and the null effect line. 
· Indirectness: No serious concerns. 5 of 8 studies used TRS definitions meeting the TRRIP criteria. 
· Publication bias: Unlikely. Funnel plots did not show asymmetry indicative of publication bias.  
Non-invasive stimulation, positive: LOW
· Risk of bias: No serious concerns.  11 of 26 studies had high or moderate RoB, due to missing data, although often few participants were missing, and due to the nature of the intervention and short duration of treatment, missingness was unlikely to be related to outcome.
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for moderate and small effect sizes only. 
· Indirectness: No serious concerns. 19 of 26 studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Strongly suspected (-2). Funnel plots and Egger’s tests showed evidence of publication bias. 
Non-invasive stimulation, negative: VERY LOW
· Risk of bias: No serious concerns.  7 of 12 studies had high or moderate RoB, due to missing data, although often few participants were missing, and due to the nature of the intervention and short duration of treatment, missingness was unlikely to be related to outcome. 
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for small effect size and the null effect line only. 
· Indirectness: No serious concerns. 8 of 12 studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Strongly suspected (-2). Funnel plots and Egger’s tests showed evidence of publication bias. 
· Other: Likely reporting biases led to downgrading the GRADE rating (-1). Since many studies focused on improving auditory hallucinations as a primary outcome, negative symptom changes were less likely to be reported. 
Non-invasive stimulation, total: VERY LOW
· Risk of bias: No serious concerns.  7 of 12 studies had high or moderate RoB, due to missing data, although often few participants were missing, and due to the nature of the intervention and short duration of treatment, missingness was unlikely to be related to outcome. 
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for small effect size and the null effect line only. 
· Indirectness: No serious concerns. 8 of 12 studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Strongly suspected (-2). Funnel plots and Egger’s tests showed evidence of publication bias. 
· Other: Likely reporting biases led to downgrading the GRADE rating (-1). Since many studies focused on improving auditory hallucinations as a primary outcome, total symptom changes were less likely to be reported. 

GMS agonist, positive: LOW
· Risk of bias: Serious concerns (-1). 6 of 9 studies had high or moderate RoB, due to missing data, which could feasibly have been related to outcome. 
· Inconsistency: No serious concerns. Heterogeneity was minimal. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for large and moderate effect sizes only. 
· Indirectness: No serious concerns. All studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Likely (-1). Although there were only 9 studies, funnel plots showed asymmetry which may be indicative of publication bias. 
· Other factors: Consistently large effect sizes led to upgrading the GRADE rating (+1). However, the fact that studies were small and the majority of studies were from the same research group led to downgrading the GRADE rating (-2). 
Glutamatergic, negative: LOW
· Risk of bias: Serious concerns (-1). 5 of 8 studies had high or moderate RoB, due to missing data, which could feasibly have been related to outcome. 
· Inconsistency: No serious concerns. Heterogeneity was low. 
· Imprecision: No serious concerns. Confidence intervals did not cross any effect size threshold. 
· Indirectness: No serious concerns. All studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Likely (-1). Although there were only 8 studies, funnel plots showed asymmetry which may be indicative of publication bias. 
· Other factors: Consistently large effect sizes led to upgrading the GRADE rating (+1). However, the fact that studies were small and the majority of studies were from the same research group led to downgrading the GRADE rating (-2). 
Glutamatergic, total: VERY LOW
· Risk of bias: Serious concerns (-1). 6 of 9 studies had high or moderate RoB, due to missing data, which could feasibly have been related to outcome. 
· Inconsistency: Serious concerns (-1). Heterogeneity was substantial. 
· Imprecision: No serious concerns. Confidence intervals did not cross any effect size threshold. 
· Indirectness: No serious concerns. All studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Likely (-1). Although there were only 9 studies, funnel plots showed asymmetry which may be indicative of publication bias. 
· Other factors: Large effect sizes led to upgrading the GRADE rating (+1). However, the fact that studies were small and the majority of studies were from the same research group led to downgrading the GRADE rating (-2). 
Ginkgo biloba, positive: VERY LOW
· Risk of bias: Serious concerns (-1).  1 of the 2 studies had high RoB as it did not report on how many patients withdrew from the study, which could feasibly have related to lack of efficacy.
· Inconsistency: No serious concerns. Heterogeneity was 0%. 
· Imprecision: Serious concerns (-1). Confidence intervals were broad and crossed the thresholds for moderate and small effect sizes. 
· Indirectness: No serious concerns. Both studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Not assessed. Only two studies were included. 
· Other factors: The paucity of studies led to downgrading the GRADE rating (-2). 
Ginkgo biloba, negative: LOW
· Risk of bias: Serious concerns (-1).  1 of the 2 studies had high RoB as it did not report on how many patients withdrew from the study, which could feasibly have related to lack of efficacy.
· Inconsistency: No serious concerns. Heterogeneity was 0%. 
· Imprecision: No serious concerns. Confidence intervals were crossed the thresholds for small effect size and the null effect line only. 
· Indirectness: No serious concerns. Both studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Not assessed. Only two studies were included. 
· Other factors: The paucity of studies led to downgrading the GRADE rating (-2). 
Famotidine, total: VERY LOW
· Risk of bias: Very serious concerns (-2).  1 of the 2 studies had high RoB due to potentially selective reporting. 
· Inconsistency: No serious concerns. Heterogeneity was minimal. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for large effect size only. 
· Indirectness: No serious concerns. Both studies used TRS definitions meeting the TRRIP criteria.  
· Publication bias: Not assessed. Only two studies were included. 
· Other factors: The paucity of studies led to downgrading the GRADE rating (-2). 
Mood stabilisers, positive: LOW
· Risk of bias: No serious concerns.  All studies had low RoB.  
· Inconsistency: Serious concerns (-1). Heterogeneity was considerable. 
· Imprecision: Serious concerns (-1). Confidence intervals crossed the thresholds for small effect sizes only both sides of the null effect line. 
· Indirectness: Very serious concerns (-2). Only 1 study used TRS definition meeting the TRRIP criteria. 
· Publication bias: Unlikely. Although only 4 studies were included, funnel plots did not show asymmetry indicative of publication bias.  
Mood stabilisers, negative: LOW
· Risk of bias: No serious concerns.  All studies had low RoB.  
· Inconsistency: Serious concerns (-1). Heterogeneity was moderate. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for the null effect line, and the small effect size threshold indicating deletirious effects on negative symptoms only. 
· Indirectness: Very serious concerns (-2). Only 1 study used TRS definition meeting the TRRIP criteria. 
· Publication bias: Unlikely. Although only 5 studies were included, funnel plots did not show asymmetry indicative of publication bias.  
Mood stabilisers, total: LOW
· Risk of bias: No serious concerns.  All studies had low RoB.  
· Inconsistency: Serious concerns (-1). Heterogeneity was moderate. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for the small effect size and null effect line only. 
· Indirectness: Very serious concerns (-2). Only 1 study used TRS definition meeting the TRRIP criteria. 
· Publication bias: Unlikely. Although only 5 studies were included, funnel plots did not show asymmetry indicative of publication bias.  
Sodium nitroprusside, positive: VERY LOW
· Risk of bias: Serious concerns (-1).  Both studies had some risk of bias, one of which was due to missing data which could have been related to outcome. 
· Inconsistency: No serious concerns. Heterogeneity was minimal. 
· Imprecision: Serious concerns (-1). Confidence intervals crossed several thresholds including the null effect line.  
· Indirectness: Serious concerns (-1). Only one of the two studies used a TRS definition meeting the TRRIP criteria.   
· Publication bias: Not assessed. Only two studies were included. 
· Other factors: The paucity of studies led to downgrading the GRADE rating (-2). 
Sodium nitroprusside, negative: VERY LOW
· Risk of bias: Serious concerns (-1).  Both studies had some risk of bias, one of which was due to missing data which could have been related to outcome. 
· Inconsistency: No serious concerns. Heterogeneity was minimal. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for large effect size only. 
· Indirectness: Serious concerns (-1). Only one of the two studies used a TRS definition meeting the TRRIP criteria.  
· Publication bias: Not assessed. Only two studies were included. 
· Other factors: The paucity of studies led to downgrading the GRADE rating (-2). 
Sodium nitroprusside, total: VERY LOW
· Risk of bias: Serious concerns (-1).  Both studies had some risk of bias, one of which was due to missing data which could have been related to outcome. 
· Inconsistency: No serious concerns. Heterogeneity was minimal. 
· Imprecision: No serious concerns. Confidence intervals crossed the thresholds for large effect size only. 
· Indirectness: Serious concerns (-1). Only one of the two studies used a TRS definition meeting the TRRIP criteria.  
· Publication bias: Not assessed. Only two studies were included. 
· Other factors: The paucity of studies led to downgrading the GRADE rating (-2). 
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