
Video will be taken at this clinic and potentially 
used in Project ECHO promotional materials. By 
attending this clinic, you consent to have your 

photo taken and allow Project ECHO to use this 
photo and/or video. If you don’t want your photo 

taken, please let us know.

Thank you!
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Learning Objectives

1. To review the association between metabolic adverse events and 
antipsychotic adherence

2. To differentiate antipsychotics on the basis of metabolic adverse 
effects

3. To summarize the evidence that metabolic adverse events appear 
early in antipsychotic treatment



Adverse Effect Frequency in Schizophrenia Patients:            
A Survey Study (N=876)*

DiBonaventura M, et al. A patient perspective of the impact of medication side effects on adherence: results of a cross-sectional nationwide survey of patients with 
schizophrenia. BMC Psychiatry 2012;12:20.
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Most side effects were associated with a significantly reduced likelihood of 
adherence. When grouped as side-effect clusters in a single model (OR = odds 
ratio):

• extrapyramidal symptoms/agitation (OR 0.57, p=0.0007)

• sedation/cognition (OR 0.70, p=0.033)
• prolactin/endocrine (OR 0.69, p=0.0342)

• metabolic side effects (OR 0.64, p=0.0079) 
were all significantly related to lower rates of adherence

DiBonaventura M et al. A patient perspective of the impact of medication side effects on adherence: results of a cross-sectional nationwide survey of patients with 
schizophrenia. BMC Psychiatry 2012;12:20.

Survey Study: Adverse Effects Are Associated with Decreased 
Likelihood of Medication Adherence in Schizophrenia Patients



Antipsychotic Meta-Analysis: Comparable 
Efficacy, Varying Adverse Effect Burden 

Aim 
• Create hierarchy of 15 antipsychotics for schizophrenia
• Direct and indirect comparisons for efficacy and AEs
Data set
• 212 RCTs in acute schizophrenia, n= 43,049
• Mean illness duration: 12.4 yrs, mean age: 38.4 yrs

Key findings 
• ‘….the differences in efficacy between drugs were small 

(standardized mean differences 0.11–0.55, median 0.24)’
• ‘Antipsychotics differed substantially in side effects’

Network of comparisons for efficacy

RCT, randomised control trials 
Leucht S, et al. Lancet 2013;382(9896):951–62.



Antipsychotics and Metabolic 
Effects vs Placebo: 

2020 Network Meta-Analysis of 
18 Antipsychotics

Pillinger T, et al.  Comparative effects of 18 antipsychotics on metabolic function in patients with 
schizophrenia, predictors of metabolic dysregulation, and association with psychopathology - a 
systematic review and network meta-analysis Lancet Psychiatry 2020; 7(1):64-77 



Antipsychotics and Weight/BMI vs Placebo

No significant
difference 
in weight gain 
vs placebo

6 drugs with 
most weight gain 
vs placebo

Pillinger T, et al.  Comparative effects of 18 antipsychotics on metabolic function in patients with 
schizophrenia, predictors of metabolic dysregulation, and association with psychopathology - a 
systematic review and network meta-analysis Lancet Psychiatry 2020; 7(1):64-77 



Antipsychotics and Total Cholesterol/LDL vs Placebo

Pillinger T, et al.  Comparative effects of 18 antipsychotics on metabolic function in patients with 
schizophrenia, predictors of metabolic dysregulation, and association with psychopathology - a 
systematic review and network meta-analysis Lancet Psychiatry 2020; 7(1):64-77 



Antipsychotics and HDL/Triglycerides vs Placebo

Pillinger T, et al.  Comparative effects of 18 antipsychotics on metabolic function in patients with 
schizophrenia, predictors of metabolic dysregulation, and association with psychopathology - a 
systematic review and network meta-analysis Lancet Psychiatry 2020; 7(1):64-77 



Antipsychotics and 
Glucose vs Placebo

Pillinger T, et al.  Comparative effects of 18 antipsychotics on metabolic function in patients with 
schizophrenia, predictors of metabolic dysregulation, and association with psychopathology - a 
systematic review and network meta-analysis Lancet Psychiatry 2020; 7(1):64-77 



Choosing the Right Antipsychotic
• High response rates across all medications in first episode patients but 

significant differences in AEs

• RAISE-ETP: First episode (FE) psychosis patients are extremely 
sensitive to metabolic adverse effects 1

• In 394 first episode patients with limited lifetime antipsychotic treatment (mean 47.3 ±
46.1 days) olanzapine use was already associated with higher triglycerides, insulin, 
and insulin resistance, and quetiapine with higher triglycerides to HDL-C ratio (all p 
≤ 0.02).2

• Sexual side effects are also an important predictor of adherence 2

• EUFEST data: Low UKU rating of sexual side effects decreased the risk of 
discontinuation: HR=0.63; 95% CI: 0.42–0.97 (p=0.04).

HDL-C, high-density lipoprotein cholesterol; HR, hazard ratio; SD, standard deviation.
1. Correll CU, et al. JAMAPsychiatry 2014; 71(12):1350–63; 
2. Gaebel W, et al. European Neuropsychopharm 2010; 20(5):310–6.



RAISE-ETP FE Study: Baseline CV Risk Factors are Prevalent, but 
Few Are Receiving the Necessary Medications

Correll CU, et al. Cardiometabolic Risk in Patients With First-Episode 
Schizophrenia Spectrum Disorders: Baseline Results From the RAISE-ETP 
Study. JAMA Psychiatry 2014;71(12):1350-1363



Managing Weight Gain
• The 3 basic approaches are lifestyle education, switching antipsychotic (AP) or adjunctive metformin.

• Adjunctive metformin has been studied extensively for AP-related wt gain, including trials in children/adolescents.  1

• Prior studies did not provide adequate direction about which strategy to pursue when initial efforts failed.

IMPACT: a randomized, parallel group, 24-wk study of overwt/obese, psychiatrically stable youth, 
age 8-19 with SMI (schiz spectrum, bipolar spectrum, psychotic depression) at 4 US sites. 2

• Inclusion: BMI ≥ 85th percentile for age/gender and wt gain >10% baseline wt while taking an SGA 
(aripiprazole, asenapine, iloperidone, lurasidone, olanzapine, paliperidone, quetiapine, risperidone or ziprasidone)

• 3 groups: Metformin; AP switch (to aripiprazole or, if already exposed to that drug, perphenazine or 
molindone); or continued AP.  All participants received healthy lifestyle education. N=127

• The primary outcome was BMI z-score change.
Metformin titration was weight based: 

• < 50 kg: start at 250 mg w/dinner, increase to 250 mg BID (with meals) after 1 wk, and subsequently by 250 mg/wk until 500 mg BID. 
• 50-70 kg: same titration, but the max dose was 500 mg am/1000 mg pm with meals.
• > 70 kg: start at 500 mg w/dinner, increase to 500 mg BID (with meals) after 1 wk, and subsequently by 500 mg/wk until 1000 mg BID.

1. Klein DJ, et al. A randomized, double-blind, placebo-controlled trial of metformin treatment of weight gain associated with 
initiation of atypical antipsychotic therapy in children and adolescents. Am J Psych 2006; 163 :2072–2079.
2. Correll CU, et al. Metformin add-on vs. antipsychotic switch vs. continued antipsychotic treatment plus healthy lifestyle education 
in overweight or obese youth with severe mental illness: results from the IMPACT trial. World Psychiatry 2020; 19:69-80 



Managing Weight Gain: IMPACT Trial Results
• Demographics: Mean age: 13.7 ± 3.3 yrs, 64.6% male, 52.7% white. Primary Dx: bipolar spectrum: 84.2%, 

schizophrenia spectrum 9.4%, psychotic depression in 6.3%. 

• Mean treatment duration: Control: 19.4± 8.4 wks; Metformin: 20.3 ± 7.2 wks; Switch: 18.2 ± 8.3 wks (p=0.113). 

• All-cause discontinuation; Significantly greater in perphenazine-switch (52.9%) than any other group (control 
25.5%, metformin 21.2%, switch 36.6%; aripiprazole-switch 8.3%), primarily due to inadequate psychiatric efficacy 
(p=0.0014, control 6.3%, metformin 4.1%, aripiprazole-switch 0%, perphenazine-switch 35.2%). Consequently, the 
the perphenazine-switch arm was closed.

• BMI z-score: decreased significantly in both metformin (week 12: –0.03 ± 0.01, p=0.019; week 24: –0.09 ± 0.03, 
p=0.002) and switch groups (week 12: –0.05 ± 0.02, p=0.008, week 24: –0.11 ± 0.04, p=0.003), while it increased 
non-significantly in the control group (week 12: +0.03 ± 0.01, week 24: +0.04 ± 0.03).

• Between group differences in BMI z-score were significant between the 3 groups at weeks 12 (p=0.002) and 24 
(p=0.001), with both metformin (p=0.005 and p=0.002, respectively) and switch (p=0.002 at both times) superior to 
control, with effect sizes from 0.40 to 0.81 and no significant difference between metformin and switch. 

• Mean endpoint MET doses: < 50 kg: 1000 ± 500 mg/d; 50-70 kg: 1250 ± 500 mg/d; > 70 kg; 1,766±442 mg/d

Conclusion: adjunctive metformin or AP switch are both effective options, but the choice of the 
AP to switch to and the dose should be carefully considered. 

Correll CU, et al. Metformin add-on vs. antipsychotic switch vs. continued antipsychotic treatment plus 
healthy lifestyle education in overweight or obese youth with severe mental illness: results from the 
IMPACT trial. World Psychiatry 2020; 19:69-80 



Conclusions

• In first episode psychosis patients there are limited efficacy 
differences between antipsychotics

• In general, adverse effects are associated with reduced 
antipsychotic adherence

• FE patients are much more sensitive to weight gain and other 
antipsychotic metabolic adverse effects than older patients

• Initial choice of antipsychotic for the FE should be driven in part by 
avoiding agents with adverse effects

• For weight gain adjunctive metformin is well-tolerated and effective, 
and antipsychotic switching is also an option. 
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Questions?



Survey

Please complete this brief survey. Your feedback is vital to our 
continued improvement of Project ECHO Nevada programming!

Thank you!


