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We need new treatments !
Limitations of Antipsychotics:

Unmet Clinical Needs
• Symptom attenuation (not symptom remission) in 

majority of patients
• Significant minority (up to 30%) are unresponsive 

and up to two thirds residually symptomatic
• Little to no efficacy for negative symptoms and 

cognitive impairment
• Limited efficacy for functional impairment 
• Limited efficacy for symptom exacerbation and 

relapse prevention
• Poor adherence to treatment



What do academic investigators 
and clinicians want ?

• To know all about the drug beginning with its 
efficacy and safety, clinical indications and its 
MOA

• To determine a treatment’s comparative 
effectiveness to other treatments

• To determine a treatment’s cost 
effectiveness



Goal of Phase II and III Clinical Trials

• To demonstrate the efficacy, safety, benefit/risk 
relationship of new treatments 

– by demonstrating superiority over placebo

– by demonstrating that the new drug is similar, or not 
inferior, in efficacy to an established effective dose 
of a standard drug (active comparator)

• Relevant issues: patient sample, outcome 
measure(s), choice of comparator(s), dose, trial 
duration



Changing Clinical, Political and 
(Possibly) Regulatory 

Environment

• Increasing discomfort with placebo 
comparators particularly for outpatient and 
maintenance or relapse prevention trials

• Clinicians, administrators and policy makers 
want to know how new treatments, both 
mechanistically novel and precedented,  
compare to existing marketed treatments



Consequences of Untreated 
Psychosis/Relapse

• With each successive relapse symptom attenuation takes 
longer and may be less robust

• Substantially higher risk of suicide and dangerous behavior 
in patients with untreated vs. treated psychoses

• DUP predictive of more severe negative, positive, and 
cognitive symptoms, and grey matter loss in long-term 
follow-up studies. 

Suggestive of toxic effects of untreated psychosis
Loebel et al Am J Psychiatry 1991
Robinson, et al, Arch Gen Psych 1999
Perkins, et al, Am J Psychiatry 2005, 
Marshall, et al, Arch Gen Psych 2005, 
Lappin, et al, Schiz Res 2006, 



Agid, et al, Arch Gen Psychiatry 2003; 60:1228-1235.

Response to Antipsychotic Treatment Over Time
(Meta-analysis of 42 DB, PC Trails involving 7450 patients) 

Overall clinical improvement Psychotic symptom improvement



Early Onset of Treatment Effects 
with Oral Risperidone
PANSS Total PANSS Positive PANSS Negative PANSS Gen. 

Psychopath.

Day 0 (n = 48) 100% 100% 100% 100%

Mean ± SD 110.9 ± 20.4 30.4 ± 5.2 25.3 ± 7.3 55.1 ± 11.8

Day 1 (n = 43) 96.7% ± 6.7% 97.7% ± 9.3% 96.8% ± 9.7% 96.3% ± 6.7%

Day 3 (n = 37) 87.3% ± 12.9% 85.1% ± 14.3% 91.1% ± 19.5% 88.0% ± 14.3%

Day 7 (n = 32) 76.6% ± 17.5% 69.6% ± 21.8% 83.6% ± 25.8% 79.0% ± 17.5%

Raedler, et al, BMC Psychiatry 2007; 7: 4 



Efficacy-Effectiveness Gap

• Medical and Psychiatric Co-Morbidities

• Polypharmacy

• Variation in clinical settings, provider 
behavior, psychosocial treatments and 
living environment

• Effectiveness Trials



Role of Comparators

• Placebo – to distinguish effect of active 
agent from non-specific effects

• Active (Standard) Comparator
– Assay sensitivity
– Superiority 
– Non-inferiority
– Equivalence 



Justification for Placebo-Comparator

• Known high placebo response rate

• Therapy available but disease not serious

• Therapy available but has little benefit

• Adjunctive Treatments: Proven therapy + 
new therapy or placebo  (“add-on trials” 
e.g., for negative symptoms, cognitive 
deficits)



Kemmler, et al, Arch Gen Psychiatry 2005; 62:1305-1312

Dropout Rates in Placebo-Comparator and
Active-Comparator Trials of Antipsychotic Drugs



Active Comparators: 
Possible Reasons for Poor Assay Sensitivity

• High placebo response rate

• High rate of spontaneous improvement

• Poorly responsive study population

• Poor compliance

• Poor study quality 
– Inadequate patient sample
– Poor protocol fidelity, violations of protocol
– Poor quality of assessments



Superiority of New Treatment

Committee for Proprietary Medicinal Products (CPMP)
“Points to consider on switching between superiority and non-inferiority” 

Br J  Clin Pharm 2001; 52(3):223 



Non-inferiority of New Treatment

Committee for Proprietary Medicinal Products (CPMP)
“Points to consider on switching between superiority and non-inferiority” 

Br J  Clin Pharm 2001; 52(3):223 



Advantages/Disadvantages of 
Active Comparators

• No subject exposed to known inactive treatment
• Facilitates approval from IRB’s
• Easier recruitment
• Lower drop-out rate compared to PBO-controlled 

trials
BUT
• “No evidence of difference is not evidence of no 

difference”
• No direct assessment of effect size
• May require larger sample and more expensive



Choosing an Antipsychotic to Serve 
as Active Control

• Most extensively studied and commonly used
• Most effective
• Best tolerated
• Least expensive

• Based on available data risperidone and olanzapine 
(excepting clozapine) appear to be the most effective 
antipsychotics (Leucht et al Lancet and AJP 2009)

• Consistent separation from placebo in registration 
trials across broad dose range

• Large historical clinical trial database
• Well defined dose-response curve in acute trials
• Little or no titration to therapeutic dose
• Risperidone preferable from side effect profile and 



Precedented and Novel 
Mechanism Drugs



Controlled, Dose-Response Study of Sertindole and 
Haloperidol in the Treatment of Schizophrenia

aComparison with placebo: ANOVA F=7.59, df=3, 233, p<0.001; adjusted p values for the 12-, 20-, and 24-mg groups 
were 0.01, <0.001, and 0.008, respectively (Dunnett’s test).
bComparison with placebo: ANOVA F=6.50, df=3, 226, p<0.001; adjusted p values for the 4-, 8-, and 16-mg groups 
were 0.008, <0.001, and 0.005, respectively (Dunnett’s test).

Zimbroff et al, Am J Psychiatry 1997; 154(6): 782-791



Efficacy of Iloperidone in the Treatment of 
Schizophrenia: Initial Phase 3 Studies

Combined mean change from baseline in BPRS scores for patients who remained in Studies 1, 2, and 3 for at least 2 weeks. 

Potkin, et al, J Clin Psychopharm 2008; 28(2) Suppl. 1:S4-S11



Activation of mGlu2/3 Receptors as a New Approach 
to Treat Schizophrenia: A Randomized Phase 2 

Clinical Trial

(a) PANSS total score

(b) PANSS positive score

Patil, et al, Nature Medicine 2007; 13(9):1102-1107



Effectiveness of Five Compounds on 
Core Psychotic Items in Acute 

Schizophrenia

*P<0.01**P<0.003; †P=0.08

† *

**

Meltzer, et al, Am J Psychiatry 2004; 161: 975-84



Residual Psychosis, Negative 
Symptoms and Cognition

No active comparators





Lieberman, et al, Neuropsychopharm 2008; 1-8

Change of Scores of Secondary Measures 
from Baseline at Week 8





Hypotheses for Primary Outcomes: 

1. There are differences between APDs
(olanzapine, quetiapine, risperidone, 
ziprasidone and perphenazine) in 
measures of effectiveness.

2a. The FGA (perphenazine) is less effective 
than SGA medications (olanzapine, 
quetiapine, risperidone and ziprasidone).

2b. There are differences between SGAs in 
effectiveness measures (olanzapine, 
quetiapine, risperidone and ziprasidone).



Primary Treatment Comparisons

Primary Phase 1 Treatment Comparisons

O=Q O=R Q=R

Pairwise
Comparisons

Primary Step 2A
O=Q=R
2 df test

Phase 1 and 1A

O=P

Q=P

R=P

Secondary Step 2B
Each Atypical vs. Perphenazine

Hochberg Multiple Comparison Adjustment
Phase 1

Step 1
O=Q=R=P

3 df test
Phase 1

Ziprasidone analyzed separately

Corrections for multiple comparisons



Power for Pairwise Comparisons 
of Discontinuation Rate

• 85% power to identify a 12% 
difference between two atypicals 
(olanzapine, quetiapine, risperidone)

• 76% power to identify a 12% 
difference between perphenazine 
and an atypical (olanzapine, 
quetiapine, risperidone)

• Not powered for non-inferiority



CATIE Phase I: 
Double-Blind and Randomized

Persons with TD not assigned to perphenazine

*Ziprasidone added after 40% sample enrolled.
Stroup et al. Schizophr Bull. 2003, Lieberman et al NEJM 2005
This information includes a dose that has not been approved by the US FDA. 

1460 patients
with 

schizophrenia
Randomized

Olanzapine 
7.5-30 mg/day

Perphenazine 
8-32 mg/day

Quetiapine 
200-800 mg/day

Risperidone 
1.5-6 mg/day

Ziprasidone 
40-160 mg/day*



Primary Effectiveness Measure:
All-Cause Treatment Discontinuation

All-Cause
Discontinuation

Efficacy Tolerability

Clinician Input Patient Input

Stroup TS, et al. Schizophr Bull. 2003;29(1):15-31.
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PHASE 1: Time to Discontinuation for Any 
Reason

36%

26%25%
21 %
18%

26% of all patients completed study   
on phase 1 medication

*Overall p-value=.004

Lieberman et al NEJM 2005



Balancing Scientific Rigor, Clinical Relevance, 
and Ethical Conduct of Research

• What is the optimal combination of PC and AC trials 
and other aspects of trial design including outcome 
measures, to evaluate clinically relevant efficacy and 
safety for regulatory approval of a NCE?

• Long term PC outpatient trials do not meet minimum 
ethical threshold of Declaration of Helsinki (October, 
2008) and inpatient PC trials beyond short term pose 
ethical questions and are impractical 

• With AC trials, possibility of erroneously concluding 
efficacy based on non-inferiority (Type 1 error) in 
active controlled trials poses public health risk. Thus, 
regulatory approval solely with AC trials is problematic



Recommended Design of Phase 2 Trial for 
Antipsychotic Drugs in Schizophrenia

Efficacy Unknown; Dose Unknown
• Optimal trial is Randomized, DB, PC with multiple fixed dose 

arms of NCE and AC group for assay sensitivity
• Acute exacerbation; not first episode; not treatment resistant
• Trial Duration: 2 to 4 weeks (longer if NCE requires titration)
• Mandatory inpatient for duration of trial to minimize risk
• Rigorous safety assessments
• Primary outcome is change from baseline in the PANSS 

Positive Sx subscale and PANSS –Excited Component
• Frequent assessment to characterize time course of 

response
• Ideally 2 trials – goal is to establish acute antipsychotic 

efficacy and identify preliminary dose relationships of efficacy 
and tolerability.



If phase 2 placebo comparisons are positive, 
proceed to large phase 3 active-control trial

• Large, high quality, AC, non-inferiority design
• DB, randomized, flexible dose; acute exacerbation
• Not first episode; not treatment resistant
• Duration 6 weeks, with option for responders to continue in 

DB treatment
• Start as inpatient but hospitalization duration is clinically 

determined
• Primary outcome for acute phase - mean change from 

baseline in PANSS total score at 6 weeks (LOCF) to define 
cumulative therapeutic effect over this time frame

• Establish narrow margin for non-inferiority



DB Extension of Phase 3 Active-control Trial: 
Maintenance/Long-term Safety

• DB long-term extension of AC trials provides maintenance treatment 
data for safety/efficacy

• Rigorous safety assessments (safety outcomes are the primary outcome 
measure of long-term DB extension phase)

• Measures of effectiveness in long term treatment such as treatment 
retention, symptom exacerbation, re-hospitalization are secondary
outcome measures

• Systematically collect data on other factors that influence outcome in 
long term treatment e.g., adherence, substance abuse

• Long term outpatient placebo-controlled trials and drug withdrawal trials 
cannot be ethically justified simply to prove long term efficacy; long term 
efficacy and relapse prevention effectiveness is evident from historical 
literature. No drug which has been effective in treatment of acute 
psychosis has NOT been effective (or lost effectiveness) in long term 
treatment.



Negative Symptoms and Cognitive 
Enhancement Trials: 

Largely Adjunctive Treatments

• TURNS model
• Stable patients on stable doses of 

antipsychotics
• Placebo-controlled, randomized, add-on 

design
• Low risk
• Generally longer duration (although not 

always)



Thank you for your attention !
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