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General Principles



Best Clinical Practices

• Measurement Based Approaches

• Evidence Based Decisions

• Individualization of Care

• Multipronged, multi-team member 
approach

• Documentation of Rationale

• Quality Indicators

Treatment Goals and Threats
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Correll CU et al. Clin Ther. 2011 Dec;33(12):B16-39.



The Effectiveness Pyramid
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Quality of Life
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Tolerability

Efficacy
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Education

Psycho-
Therapy

Correll CU. J Clin Psychiatry.  2011;72 Suppl 1:9-13.

Management Challenges

1.  Kupfer DJ. JAMA 2005;293:2528-30; 2 Angst et al. Arch Gen Psychiatry. 2011; in press; 3. Bowden. J 
Clin Psychiatry. 2009;70:e32; 4. Weinstock & Miller. Compr Psychiatry. 2010;51497–503.

• Cardiovascular disease1

• Diabetes1

• Obesity1

• Cardiovascular disease1

• Diabetes1

• Obesity1

Physical 
Comorbidities1

• Impaired social and family functioning2

• Sustained impairments in cognitive 
functioning2

• Impaired social and family functioning2

• Sustained impairments in cognitive 
functioning2

Functioning3

• Predictive of poor outcomes3• Predictive of poor outcomes3
Residual 

symptoms4

Mental d/o’s are among the 10 most disabling conditions

• Access to services

• Substance abuse

• Anxiety disorder

• Access to services

• Substance abuse

• Anxiety disorder

Psychiatric 
comorbidities2

The  pathophysiology and response predictors are unknown

Youth undergo enormous biopsychosocial changes 



Selected Risk and Protective Factors for 
Mental Health of Children and Adolescents

Patel V et al. Lancet. 2007 Apr 14;369(9569):1302-13.

Clinical Decisions

� How much improvement is enough?

� When do we change treatments?

� When do we change them again?

� When do adverse effects determine changes 

in treatment?

� Can locus of care be changed?

Correll CU et al. Clin Ther. 2011 Dec;33(12):B16-39.



How should we define and 

measure response?

� Change score

� Percent improvement

� Final score

� Clinical Global Impression

Correll CU et al. Clin Ther. 2011 Dec;33(12):B16-39.

The Value of Measurement

� Contribution to diagnostic process

� Establishing baseline severity

� Providing targets and treatment goals

� Evaluating the efficacy of treatment

� Evaluating tolerability and adverse effects

� Influencing level of care

� Medical record documentation

Correll CU et al. Clin Ther. 2011 Dec;33(12):B16-39.



Obstacles to Measurement

� Inadequate appreciation of benefit

� Perceived value of global judgment

� Time constraints

� Lack of appropriate instruments

� Inadequate training

� Reimbursement concerns

Correll CU et al. Clin Ther. 2011 Dec;33(12):B16-39.

Guidelines

• Guidelines are recommendations for a 
standardized treatment approach

• Guidelines are based on evidence that 
is derived from mean scores on a 
primary symptom scale in patients 
agreeing to be part of randomized 
controlled trials 

• Individualization of clinical care is 
paramount to achieve best outcomes 
for specific patients



Opportunities for Individualized Care

Comorbid psychiatric conditions

Comorbid medical conditions

Comorbid substance abuse

Insight and attitude toward 
illness

Past treatment 
response

Efficacy and 
Effectiveness

Tolerance of adverse effects
Presenting signs 
and symptoms

Vulnerability to adverse effectsHistory of illness 
onset and course

Medication ProfilePatient ProfileIllness Profile

Preference for treatment

approaches

Social support network

Tolerability (short-

and long-term)

Adapted from: Kane JM and Correll CU. Dialogues Clin Neurosci. 2010;12(3):345-57.

Pharmacodynamics 

Pharmacokinetics

Delivery methods/ 
formulations available

Need for monitoring

Availability/cost

Co-Treatments ((DDI)

Quality Indicators

Qualitative and Quantitative Documentation of:

� Target Problems

� Treatment Plan

� Matching of Interventions to Specific Problems 

� Rationale (Reasons, Evidence, Alternatives)

� Consent

� Time Frame + Indicators of Success / Failure

� Outcome(s) (Desired and Undesired)

� Rationale for Continuation or Changes

� Procedures for Guideline Inconsistent Practice



Antipsychotics

1993-2002: Olfson M et  al. Arch Gen Psychiatry. 2006 Jun;63:679-85; 

2003-2004  Aparasu R & Bhatara V. Curr Med Res Opin. 2007 Jan;23(1):49-56; 

1993-2009  Olfson M et al. Arch Gen Psychiatry. 2012 Dec;69(12):1247-56

• 2002: ~10% of mental health visits involved SGA treatment

• 2005-2009: 31% of psychiatrists visits involved antipsychotic treatment

• 2005-2009: DBDs most common diagnoses in child 63% and adolescent (34%) visits

Atypical Antipsychotic Use 
Increasing Dramatically in Youth



Polypharmacy



Management of Treatment Resistant Patients

1. Reassess diagnosis, r/o medical or substance related condition

2. Identify comorbidities and optimize their management 

3. Review nature and effectiveness of current and past treatments

4. Assess for side effects potentially contributing to refractoriness

5. R/o potentially interfering drug-drug interactions

6. Check and address reasons for non-adherence 

7. Optimize non-pharmacologic treatments

8. Continue treatment and wait for a potentially delayed responseKane JM, Kishimoto T, Correll CU. UpToDate - in press.

Reasons for Polypharmacy

• Cross-titration (active or aborted)

• Enhance effect

• Speed-up effect

• Different target symptom

• Different symptom domain

• Reduce adverse effects

• Different route of administration

• Different pharmacological mechanism 

• Poor communication between services

• Patient’s/family’s choice / pressure

• Prescriber habit

• Marketing Correll CU. CNS Spectr. 2010 Apr;15(4 Suppl 6):8-11. 



Concerns about Polypharmacy

• Higher than necessary total dosage

• Increased acute side effects 

• Increased long term side effects 

• Loss of “atypicality”

• Drug-drug interactions

• ? Increased mortality

• Increased risk of non-adherence 

• Difficulty determining cause and effect

• Cost

• Lack of evidence base
Correll CU. CNS Spectr. 2010 Apr;15(4 Suppl 6):8-11. 

Frequency of 
Antipsychotic 
Polypharmacy 



Antipsychotic Polypharmacy in SCZ 
from 1970-2009 (N=147, n=1,418,163)

Gallego JA et al. Schizophr Res. 2012 Jun;138(1):18-28. 



Correlates of 
Antipsychotic 
Polypharmacy 

Correlates of AP Polypharmacy in SCZ:
Patient and Illness Characteristics

Correll CU and Gallego JA. Psychiatr Clin N Am. 2012 Sep;35(3):661-681.

PATIENT
• Younger age (but adolescents > children)

• Male sex
• White/non-Latino; African-American race ?

• Unmarried 
ILLNESS
• Earlier illness onset, longer Illness duration 

• Greater illness acuity or severity, less improvement 

•Treatment resistance 
• Schizophrenia/schizoaffective disorder/ Psychotic disorder

• More negative symptoms 
• History of violence 
• Less illness insight
• More psychiatric comorbidity



Correlates of AP Polypharmacy in SCZ:
Treatment Characteristics

• Involuntary treatment
• Hospitalization, longer inpatient stay

• Longer treatment, multiple switches

• Antipsychotic polypharmacy at baseline

• Inherited by other MD
• Partial adherence 
• Higher total dose 
• Treatment with quetiapine 
• Treatment with typical neuroleptics 

• Treatment with depot neuroleptics 

• Treatment with clozapine (+/-) 
• Less use of olanzapine  (+/-)
• Treatment with anticholinergics 
• Treatment with mood stabilizers 

Correll CU and Gallego JA. Psychiatr Clin N Am. 2012 Sep;35(3):661-681.

Correlates of AP Polypharmacy in SCZ:
Provider and Other Characteristics

PROVIDER

• Region/country/prescriber 
• Metropolitan area
• Treatment by same doctor for >2 years 

• Non-teaching hospital,  less research involvement

•Less attendance at local CME activities

• More senior staff vs. trainees
• Specific APP preference
• Greater reliance on prior provider’s  APP recommendation

• Attendance at educational programs sponsored by a 
pharmaceutical company

• Time pressure, work loadCorrell CU and Gallego JA. Psychiatr Clin N Am. 2012 Sep;35(3):661-681.



Characteristics of AP Polypharmacy in 
Florida’s Medicaid Insured Youth

Constantine RJ et al. Clin Ther. 2010 May;32(5):949-59.



Antipsychotic Combinations in Youth

Constantine RJ et al. Clin Ther. 2010 May;32(5):949-59.



Anticholinergic Load Reduces Learning

Vinogradov S. et al. Am J Psychiatry. 2009 Sep;166(9):1055-62.   

Cross-Class Polypharmacy in Youth

Comer JS et al. J Am Acad Child Adolesc Psychiatry. 2010 Oct;49(10):1001-10.

• Analysis of the 1996-2007 National Ambulatory Medical Care Surveys data 
examining patterns in multiclass psychotropic treatment within a nationally 
representative pediatric outpatient sample consisting of 3,466 visits in which a 
psychotropic medication was prescribed.
• Across the 12 yr period, multiclass psychotropic treatment rose from 14.3% 
of child psychotropic visits (1996-1999) to 20.2% (2004-2007) (adjusted odds 
ratio [AOR] = 1.89, CI: 1.22-2.94, p < .01). 
• Among medical visits in which a current mental disorder was diagnosed, the 
rate of multiclass psychotropic treatment increased from 22.2% (1996-1999) 
to 32.2% (2004-2007) (AOR = 2.23, 95% CI: 1.42-3.52, p < .001). 
• There were significant increases in multiclass psychotropic visits in which 
ADHD medications, antidepressants, or antipsychotics were prescribed, and 
a decrease in those visits in which mood stabilizers were prescribed. 
•There were specific increases in co-prescription of ADHD drugs and 
antipsychotic medications (AOR = 6.22, 95% CI = 2.82-13.70, p < .001) and 
co-prescription of antidepressant and antipsychotic medications (AOR = 5.77, 
95% CI = 2.88-11.60, p < .001).



Evidence Base 
for Antipsychotic 

Polypharmacy in Adults 

Meta-Analysis of RCTs of Antipsychotic 

Monotherapy vs. Combinations: N=19, n=1,216)
Timing: Costart at initiation: N=13, n=1009; 
Augmentation after non-response: N=6, n=207

Duration: 11.3±23.7; median: 8, range: 4-52 wks

Dosing: Comparative dose: N=13, n=789; 
Reduced dose: N=6, n=427

CPZ equivalents Co-Rx (N=8) vs. mono-Rx (N=12):
1141.6±464.4 mg/d vs. 723.3±327.0 mg/d, p=0.015) 

CPZ equivalent dose ratio mono- vs. Co-Rx arms: 
0.68±0.21 - but similar in studies favoring (N=7) vs. 
not favoring Co-Rx (N=5): 0.72±0.16 vs. 0.61±0.27, 

p=0.80)
Correll CU et al. Schizophr Bull. 2009 Mar;35(2):443-57. 



Meta-Analysis of 19 RCTs of Antipsychotic 

Combinations: Inefficacy As Defined By Study

N=22, n=1202, RR: 0.76, 95% CI: 0.63-0.90, p=0.002, NNT: 7, CI: 4-17, p=0.0008

Correll CU et al. Schizophr Bull. 2009 Mar;35(2):443-57. 

Meta-Analysis of 19 RCTs of Antipsychotic 

Combinations: Efficacy Moderators

Sensitivity analyses:

1. Study duration >/=10 weeks (p<0.0001)
2. Concurrent polypharmacy initiation (p=0.002)
3. Trials conducted in China (p=0.006)
4. Combinations including clozapine (p=0.008)
5. SGA + FGAs combinations (vs. FGA: p=0.04; vs SGA:

p=0.009)

Meta-regression analyses:

1. Similar doses in mono- and polytherapy arm (p=0.006)
2. SGA + FGA combinations (p=0.027)
3. Concurrent polypharmacy initiation (p=0.05)

Correll CU et al. Schizophr Bull. 2009 Mar;35(2):443-57. 



Meta-Analysis of 19 RCTs of Antipsychotic 

Combinations: Suggestion of Publication Bias

Correll CU et al. Schizophr Bull. 2009 Mar;35(2):443-57. 

RIS or QUE + ARI vs PBO: Mean Change 
from Baseline to Endpoint in the PANSS 

total Score (Week 16, LOCF)
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Mean PANSS Score at Baseline: Risperidone or Quetiapine + Placebo (n=155): 75.9

Risperidone or Quetiapine + Aripiprazole (n=168): 74.3

Kane JM  et al. J Clin Psychiatry. 2009 Oct;70(10):1348-57.



Aripiprazole (5-30 mg/d) Augmentation of 
Clozapine: Negative Symptom Change

*p<0.05 vs. placebo; **p<0.01 vs. placebo; 
Greater improvement with ARI vs PBO in CGI-SI score (p=0.035) and YBOCS (p=0.013)
Greater reduction with ARI vs. PBO in triglycerides (-31.1 mg/dL vs 24.4 mg/dL, p=0.01)  and non-HDL 
cholesterol  (-13.5 mg/dLvs-3.7 mg/dL, p=0.05), despite similar change in weight (-1.2 kg vs -0.6 kg) and 
BMI (-0.4 vs -0.2) Chang JS et al. J Clin Psych  2008; 69(5):720-31
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Baseline weight: PBO+ clozapine, 89.82 kg; aripiprazole + clozapine, 95.02 kg (p=0.031)
Weight loss >/= 7%: clozapine + PBO = 3% vs aripiprazole + clozapine = 15% (p=0.003)
Greater reduction with clozapine + ARI in total cholesterol (p=.002)  and LDL-C (p=.003) 

*

16

Fleischhhacker WW et al. Int J Neuropsychopharmacol. 2010;13:1115-1125



Change* in PANSS Total Score (LOCF)

Baseline mean PANSS Total scores: aripiprazole + clozapine, 72.6; placebo + clozapine, 71.2   

*Double-blind phase results are based on  ANCOVA model, controlling for treatment, country and baseline 
PANSS score - - - Completion:  Ari + CLO= 89.8%; PBO + Clo: 93.9%

Fleischhhacker WW et al. Int J Neuropsychopharmacol. 2010;13:1115-1125

p=0.053p=0.025p=0.177

Mean CGI-I Score (Double Blind 
Phase - Week 16*, LOCF)
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Placebo + clozapine (n=99)
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p=0.037

* These results are based on: ANCOVA model, controlling for treatment, country and baseline CGI-S Score

Fleischhhacker WW et al. Int J Neuropsychopharmacol. 2010;13:1115-1125



AP Polypharmacy: Adverse Effects 

Gallego J et al. Expert Opin Drug Saf. 2012 Jul;11(4):527-42.

Side Effect Increased: N Studies Decreased: N Studies

EPS/Anticholinergic use N= 19 (neutral: N=1) N=1 (low HAL + low RIS)

Akathisia N=1 (neutral: N=1) N=0

Hyperprolactinemia N=4 N=5 (AP+ARI), N=1 (LD HAL/RIS)

Sexual Dysfunction N=1 N=2 (AP+ARI)

Weight gain N=2 (neutral: N=4) N=4 (CLO/OLA+ARI), N=2 (LD 
CLO+ZIP/QUE)

Dyslipidemia N=2 (neutral: N=2) N=5 (CLO/OLA+ARI)

Glucose elevation N=2 (neutral: N=2) N=1 (LD CLO+QUE)

Diabetes N=3 N=0

Metabolic syndrome N=1 (not independent: N=3) N=0

Combining Medications to Enhance Depression 
Outcomes (CO-MED): Acute and Long-term 

Outcomes of a Single-blind Randomized Study 

Rush J et al. Am J Psychiatry 2011 Jul;168(7):689-701.



Cardiometabolic Risk 
Monitoring and Management

Risk of Weight Gain with 
Antipsychotics

Neutral Neutral-Low Intermediate Substantial
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De Hert M, Detraux J, van Winkel R, Correll CU. Nat Rev Endocrinol. 2011;8(2):114-26.



Risk of Lipid and/or Glucose 
Abnormalities with Antipsychotics

Low Mild Moderate High
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De Hert M, Detraux J, van Winkel R, Correll CU. Nat Rev Endocrinol. 2011;8(2):114-26.

Psychotropic Side Effect Monitoring in Youths

Assessments Frequency 

Personal and family history Baseline and Annually

Lifestyle monitoring Every visit

Height, weight, BMI percentile / z-score Every visit

Somnolence/sedation Every visit

Sexual symptoms/signs Baseline, during titration and q 3 mo

Blood pressure, pulse Baseline, 3-months and 6-monthly

Fasting glucose, lipids (if on APs) Baseline, at 3 mo and (6-)12monthly

Liver function tests (if on APs) Baseline, at 3 mo and (6-)12 monthly

EPS, akathisia Baseline, titration, 3 mo and annually
Adapted from: Correll CU. J Am Acad Child Adolesc Psychiatry. 2008;47(1):9-20.



Medical Risk Management Strategies 
in Antipsychotic-Treated Patients

Treatment Initiation
• Healthy lifestyle counseling
• Healthy lifestyle intervention

• Start with lower-risk antipsychoticP
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If Adverse Effect Is Present
• Healthy lifestyle counseling/intervention 

• Consider changing to lower-risk antipsychotic
• Consider weight loss intervention
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If Adverse Effect Progresses/Serious
• Healthy lifestyle counseling/intervention 

• Considering changing to lower-risk antipsychotic
• Add targeted treatment for pathological values

• Consider referral to specialist
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Correll CU. CNS Spectr. Vol 12. No 10 (Suppl 17), 2007: 12-20,35.

Conclusions 1

• Guidelines provide recommendations for a 
standardized treatment approach that is based on the 
evidence that is derived from mean scores in 
randomized controlled trials 

• However, individualization of care is paramount to 
achieve best outcomes for specific patients

• Evidence in  youth lags far behing that in adults

• Criteria for the best possible treatment approach 
include a balance between the highest possible levels 
of efficacy, tolerability, maintenance of effects, 
acceptance/adherence, subjective wellbeing and 
functionality

• Best clinical practices consist of combining evidence 
based and individualized approaches, using 
measurement and documentation as major quality 
tools



Conclusions 2

• Antipsychotic polypharmacy is common in adults 

the treatment  of schizophrenia, even after the 

introduction of novel antipsychotics

• In youth, there is limited information, but there 

exists a subgroup of patients receiving AP Poly

• Controlled efficacy and safety data are slim, 

lacking or inadequate, and absent in youth

• Antipsychotic polypharmacy may be useful in 

certain scenarios, but, generally, monotherapy 

with adequate adherence, doses and duration 

should be attempted

• Given proven effectiveness of CLO for severe 
psychotic & mood d/o’s, risks & benefits of co-
treatments have to be weighed against CLO

• The same applies to ECT as a treatment option 
prior to antipsychotic polypharmacy

• Efficacy and adverse effect monitoring and 
management should be standardized

• Novel non-antipsychotic augmentation strategies 
and compounds require development and further 
study

Conclusions 3
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