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Subpopulations of Patients Based on their 
Responsiveness to Treatment  

Responsiveness to 
Drug 

Treatment 

D+P- 
(responsive to drug 
but not to placebo) 

D+P+ 
(responsive to drug 

and to placebo) 

D-P- 
(responsive to 

neither) 

D-P+ 
(responsive to 
placebo but 
not to drug) 
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What are the Inclusion and Exclusion 
Criteria Issues and Possible Solutions? 

•  Diagnostic misclassification 
– Use of structured interviews and rater 

certification 
–  Independent diagnostic interviews or 

verifications of inclusion criteria  
•  Transient or atypical forms of illness 

– SAFER Criteria Interview  
•  Bias to enroll at all costs – grade inflation 

–  Interactive Voice Response (IVR) methods 
– Remote, independent interviews 

Fava M et al; Psychother Psychosom. 2003 May-Jun;72(3):115-27 
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Requirements for a Valid Patient/
Illness: The SAFER Criteria 

•  State vs Trait: the identified symptoms must reflect the current state of 
illness and not long-standing traits 

–  Traits do not generally change in 4-12 weeks 
–  In the event that the patient has a lifelong illness (e.g., GAD, dysthymic disorder), 

there has to be clear evidence of recent, yet persistent worsening of symptoms 
•  Assessability: patient’s symptoms are measurable with standard 

instruments 
–  Within the context of heterogeneous clinical manifestations of the same clinical 

syndrome, the symptoms of valid patients can be reliably assessed with 
measurement tools 

•  Face validity: is the patient presentation consistent with our knowledge of 
the illness? 

–  Are symptoms and course of illness consistent with our knowledge? 
•  Ecological validity: do the patient’s symptoms reflect the characteristics of 

the illness in real-world settings? 
•  Rule of the Three Ps: Identified symptoms must be pervasive, persistent, 

pathological  
–  The three Ps must interfere with function and quality of life 

Targum SD, Pollack MH, Fava M. CNS Neurosci Ther. 2008 Spring;14(1):2-9.  
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IVR vs Clinician-Raters’ 
Assessments of GAD Severity at 

Screening and Baseline 
IVR HAM-A (V2)
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2Feltner, D. E., Kobak, K. A., Crockatt, J., Haber, H., Kavoussi, R., Pande, A., & Greist, J. H. (May, 2001).  Interactive Voice Response (IVR) for Patient 
Screening of Anxiety in a Clinical Drug Trial. National Institute of Mental Health, New Clinical Drug Evaluation Unit, 41st Annual Meeting, Phoenix, AZ.  
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What are the Study Implementation 
Issues and Possible Solutions? 

•  Consent forms enhancing expectations 
about the trial 
–  Increase chances of placebo assignment 

•  Lack of sensitivity of outcome measures 
– Selection of more sensitive measures 

•  Measurement errors/poor quality of ratings 
– Rater training, certification, and prevention of 

rater’s drift 
– Remote, independent interviews 

•  Increase of non-specific, psychotherapeutic 
effects 
– Use of same rater 

Fava M et al; Psychother Psychosom. 2003 May-Jun;72(3):115-27 
9 



Papakostas G and Fava M, Eur Neuropsychopharmacol. 2009 Jan;19(1):34-40.  

Do Expectations Affect the Degree of Placebo Response in MDD? 
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Outcome Measures in Placebo-Controlled Trials of 
Osteoarthritis: Responsiveness to Treatment Effects in 

the REPORT Database 

Dworkin et al, Osteoarthritis and Cartilage 19 (2011) 483-492 
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Effects of Quality of Ratings on 
Drug-Placebo Differences 
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Kobak, K.A., Feiger, A. D., & Lipsitz, J.D. Impact of interview quality 
on signal detection, American Journal of Psychiatry, 2005, 162, 628.  
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Using Neuroimaging To Differentiate 
Placebo from Drug Response in Pain Trials 

Borsook, Becerra, and Fava, submitted for publication 
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Placebo Response in Neuropathic Pain Trials 

Quessy et al, Pain 138 (2008) 479–483 16 



Change from Baseline Pain Score (0–10) at Time Points 
for 17 Diabetic Neuropathic Pain Trials (VAS (0–100) 

Scores were Converted to a 0–10 scale) 

Quessy et al, Pain 138 (2008) 479–483 
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Sequential Parallel Comparison Design 
(SPCD) 

   
•  SPCD is a clinical trial methodology developed in 2003 

(Fava M et al; Psychother Psychosom. 2003 May-Jun;72(3):115-27) 

•  SPCD is sometimes referred to as the Sequential Parallel 
Design (SPD) 

•  Format 1 of SPCD is sometimes referred to as: 

•  “Sequential Parallel Design with Re-Randomization”, 
or “SPD - ReR” (Chen et al., Contemporary Clinical Trials 32 2011; 
592-604) 

•  “Doubly Randomized Delayed-Start Design” (Liu et al., J 
Biopharm Statistics 2012; 22:4; 737-757) 
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Sequential Parallel Comparison 

Design (SPCD) – Format 1 
 
 

Randomize 

Active 
Treatment Placebo 

No  
Response 

Phase 1: 

Phase 2: 

Randomize 

Active 
Treatment Placebo Active 

Treatment 

Fava M et al; Psychother Psychosom. 2003 May-Jun;72(3):115-27. 

Active 
Treatment 
Or Placebo 

19 



Sequential Parallel Comparison 
Design (SPCD) – Format 2 

 Randomize 

Active 
Treatment Placebo Placebo 

Response No Response Response No Response Response No Response 

Active 
 Treatment 

or  
Discontinue 

Active 
 Treatment 

or 
Placebo 

Active 
Treatment 

or 
Discontinue 

Active 
Treatment 

Placebo 
or 

Discontinue 
Placebo 

Phase 1: 

Phase 2: 

Fava M et al; Psychother Psychosom. 2003 May-Jun;72(3):115-27. 
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Why Two Phases of Treatment? 
•  The first phase is aimed at: 

–  Comparing drug and placebo in a standard parallel comparison 
design fashion – drug-placebo differences are expected to be of 
normal size 

–  Generating a large cohort of placebo non-responders 
•  The second phase is aimed at: 

–  Comparing drug and placebo in a parallel comparison design 
fashion in placebo non-responders – drug-placebo differences are 
expected to be as large as those in the first phase or greater 

–  Placebo response is expected to be smaller 
•  The data from the two phases are pooled to estimate the drug-placebo 

differences averaged (in a weighted fashion) across the two phases 
•  When compared to the conventional two arm clinical trial, SPCD 

reduces the sample size by 20–50% under a wide range of parameters, 
while maintaining the same power or, if the sample size remains the 
same, increases significantly the overall power 

Fava M et al; Psychother Psychosom. 2003 May-Jun;72(3):115-27. 
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SPCD: Validity of Analytical Methods 

•  Over the past 9 years, many biostatisticians have reviewed 
SPCD and have recognized that: 

•  There are a number of efficient methods of aggregating the 
outcome data that take into account the potential 
correlation of observations from subjects included in more 
than one phase 

•  There are a number of valid test statistics that preserve the 
type 1 error rate 
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SPCD: Validity of Analytical Methods 
•  Four Examples of Analytical Methods Proposed by Authors from 

Academia, Industry and FDA: 

•  Categorical data 
•  Fava M., Evins A., Dorer D., Schoenfeld D.: The Problem of the Placebo 

Response in Clinical Trials for Psychiatric Disorders: Culprits, Possible Remedies, 
and a Novel Study Design Approach; Psychotherapy and Psychosomatics 2003; 
72:115-127; and  Erratum 2004; 73: 123. 

•  Ivanova A., Qaqish B., Schoenfeld D.: Optimality, sample size and power 
calculations for the sequential parallel comparison design; Statistics in Medicine 
2011; 30: 2793-2803. 

•  Continuous data 
•  Tamura R., Huang X.: An examination of the efficiency of the sequential parallel 

design in psychiatric clinical trials; Clinical Trials 2007; 4:309-317. 

•  Chen Y., Yang Y., Hung H., Wang S.: Evaluation of performance of some 
enrichment designs dealing with high placebo response in psychiatric clinical trials; 
Contemporary Clinical Trials 32 2011; 592-604.  
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Double-Blind Study of Low-Dose Aripiprazole 
Adjunctive to ADT (ADAPT-A Study) 

Response rate 

Drug Placebo Difference 

SPCD Phase 1  18.5% 17.4% 1.1% 

Randomize 

n=221 

Drug 

Response 18.5% 

Average Placebo 

Response 17.4% 

Average Placebo 

Response 17.4% 

Placebo 

Response 7.9% 

Drug 

Response 18.0% 

Phase 1: 

Phase 2: Drug 

1 2 3 

4 5 

n=61; Non 

Responders 

n=63; Non  

Responders 

9X 
 SPCD Phase 2  18.0% 7.9% 10.1% ͌	
  

 SPCD       
p-value = 0.17 

*Assuming an optimal 50:50 randomization to drug and placebo 

Phase 1 only p-value = 0.94 
(equivalent to a conventional 

design)* 

Fava et al, Psychother Psychosom 2012;81:87–97 
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Double-Blind Study of Low-Dose Aripiprazole 
Adjunctive to ADT (ADAPT-A Study) 

Fava et al, Psychother Psychosom 2012;81:87–97 
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Double-Blind Study of L-Methylfolate (L-MTHF) 
Augmentation of SSRIs (TRD-2 Study) 

 Response rate 

Drug Placebo Difference 

SPCD Phase 1  36.8% 19.6% 17.2% 

Randomize 

 

Drug 

Response 36.8% 

Average Placebo 

Response 19.6% 

Average Placebo 

Response 19.6% 

Placebo 

Response 9.5% 

Drug 

Response 27.7% 

Phase 1: 

Phase 2: Drug 

1 2 3 

4 5 

n=18;Non 

Responders 

n=21; Non  

Responders 

1X 
 SPCD Phase 2  27.7% 9.5% 18.2% ͌	
  

 SPCD       
p-value < 0.05 n=75 

Phase 1 only p-value = 0.12 
(equivalent to a conventional 

design)* 

*Assuming an optimal 50:50 randomization to drug and placebo 

Papakostas G et al, AmJ Psych, in press 
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Standard Parallel Comparison Design 
Effects on Placebo Response 

Placebo – 

Drug + 

Placebo - 

Drug  - 

Placebo  + 

Drug  + 

Patient Responds to: 

Informative Not Informative Not Informative 

20% 50% 30% 
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SPCD Effects on Placebo Response 

Placebo – 

Drug + 

Placebo - 

Drug  - 

Placebo  + 

Drug +  

Patient Responds to: 

Informative Not Informative Not Informative 

20% 

31% 
50% 

 

30% 

19% 

 

Application of Placebo Response Reduction Strategies 
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Response rate 

Drug Placebo Difference 

Single Phase Design or SPCD Phase 1 50% 30% 20% 

Total n 

Power 

70% 

80% 

90% 

Phase Design 
Single 

148 

186 

248 

SPCD 

93 

119 

159 

Phase Design 
Single 

53% 

71% 

82% 

SPCD 

73% 

89% 

95% 

Power 

n 

100 

150 

200 

Total 

Example: Extent of benefit depends 
upon response rates 

SPCD Phase 2 30% 10% 20% 
1X 
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•  Power calculated with a calculator (developed by Drs. Ivanova 
and Schoenfeld) for a Sequential Parallel Comparison Design 
(software available at www.rctlogic.com).  This software 
addresses either binary outcomes or continuous outcomes to 
analyze power and sample size for SPCD trials in comparison 
to trials with a conventional single phase design.  

•  Sample sizes and power for the single phase design and SPCD 
are computed based on the asymptotic formulae for 
corresponding two-sided score tests with (a) type I error rate 
of 0.05 (two-sided), (b) design parameter r=1, and (c) 
assumed retention of placebo non-responders from Phase 1 to 
Phase 2 = 90%. 

•  The parallel design is assumed to have active treatment and 
placebo groups of equal size. SPCD is assumed, in Phase 1, to 
have an allocation between active treatment and placebo 
according to a 43:57 ratio. 

SPCD - In the preceding table 
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SPCD is a Flexible Design 
•  Examples of Clinical Trials Using SPCD:  
 

– Drug  versus  Placebo 

– Drug 1  versus  Drug 2  versus  Placebo* 
 
– Drug 1 + Drug 2  versus  Drug 1 + Placebo** 
 
   
  *Drug 2 is an “active comparator” 
**Drug 2 is “adjunct therapy” 
 

    31 



SPCD Utilization 
•  5 trials completed by year-end 2012 (See NCT00683852; 

NCT00555997; NCT00955955; and NCT00321152) 
•  The enrollment of the first pivotal trial in depression trial has just 

been completed by pharma (NCT01318434) 

•  8 new trials have started or are expected to start in 2013 
•  A Phase II trial sponsored by pharma is ongoing 
•  The first SPCD trial of a medical device, funded by NIH as part 

of the RAPID program, is expected to commence in Q4 of 2012 
•  Three Phase II trials sponsored by pharma are slated to begin in 

Q1 of 2013 
•  An NIH funded depression trial is ongoing 

•  PIs at Yale, Baylor, and MGH 
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Summary 
•  The placebo response is a major issue in CNS 

clinical trials 
•  A number of contributing factors are likely to play a 

key role  
•  Attempts to minimize the placebo response have 

typically led to modest results 
•  A cost-effective design (SPCD) that enhances 

signal detection has been proposed and has been 
or is being implemented in numerous CNS trials 
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Summary (cont.) 
•  SPCD can provide greater assay sensitivity.  

Therefore: 

a)  for any given “n”, greater power can result, 
or 

b)  for any given power, a smaller “n” can be 
used 

•  SPCD can (and has, in completed trials) 
significantly reduce the p-value achieved 

•  SPCD can provide a lower p-value by reducing 
the detrimental impact of placebo response 
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