If I don’t think its going to work,
will it still work?”



Placebo effect in schizophrenia studies

 What are the variables affecting the placebo
effeCt and the difference between active and place’Bo

* |s it possible to reduce the placebo effect?

Michael Davidson, MD



What are the variables affecting the
placebo effect?

When?
Where?
For how long?
By whom?
On Whom?



When?

Placebo Response in Acute Schizophrenia Trials

Placebo Response Correlates With Time Study Was Done

&
E 4 O
L5 2 §
v 2
o O %
g W Y -
m M - 0
g -2 - « -
o2 - - § :
- - -
-8 6 & =
N om ] L o
- 0 [ (] =
22 ST@ & 9 o 8 8 8
g 104+-2—2—2& &8 | ~—
12 _ % é :
-14
g

%%&a?%
{9&;%%
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When?

Rank Order at Standardi zed Mean Change

Placebo arms (n = 39)
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Placebo better by 3 BPRS

compared to baseline

Drug better by 10 BPRS
Rutherford et alJAMA Psychiatr2014;71(12):1409421

Placebo worse by 3 BPRS
compared to baseline

Drug better by 14 BPRS



Fewer but bettertrained investigator®

Less commercial incentivas\estigators, patients,
sponsors, CROs, medical sch@ols)

Less pressure to adhere to schedules and to meet
deadlines?

GOyt NHSRé 02dzyRF NASa 27
Less competition from nedrug trials coming from NH

and EUfunded grantqinvestigatorattention andfor
study participants)

Less EPS and less sedation with SGA. better blthding




azNBE O2y OS N)ell-Bendknd I G A
better public awareness of the benefits of
marketed drug® KSy OSz f Saa LI 0
participate in trialg?

Better nonpharmacological care general,
andfor trial participants irparticular?

Closer investigatepatient relationship, hence
more eagerness tpleasée’

Has the natural course of illness changed



More years - more sites, more sites - more placebo response

Evidence that time constrains and poor sponsor supervision affect quality?

Study year and number of study sites Response to placebo treatment: number of study sites
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(Agid et alAmJ Psychiatry 2013; 170:1338344)



Standardized Mean Change
In PANSS or BPRS Scores

How long did the trial last?

Meta-Regressio\nalysis

Evidence of baseline inflation which washes out over time?
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(Agid et alAmJ Psychiatry 2013; 170:1335344)



Standardized Mean Change
In PANSS or BPRS Scores

How long did the illness last?

Meta-Regression Analysis
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By Whom?

Evidence of better-trained investigators, fewer commercial incentives, different patients?

Community University/VA
Hospital (or Mixed) Hospital
1.5 4 E
)

o 1y S
S >

0.5 ~
5 e :
] 0
o _ =
> N=16 =
e \4
@) 1 -
—_— 1\
% 15 -
|_
%) 27
c s N=24
m

-3

35 - T

P<0.05



Placebo Effect Size

By Whom?

Placebo Effect Size and Study Qwali

Evidence that better-designed trials bring more
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(Agid et alAmJ Psychiatry 2013; 170:1335344)



(Agid et alAmJ Psychiatry 2013; 170:1335344)
On Whom?

More severe more placebo response
Evidence for regression to the means, baseline inflation?
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P<0.01

Improvement
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BPRS Total Change Score
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*Not supported byWelge J., Keck P Psychopharmacology 2003



(Agid et alAmJ Psychiatry 2013; 170:133544)
On Whom?

Evidence that males are slightly less responsive to placebo?*
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* Not supported by Rabinowitz et al., JClinPsychiatry2014; 75:e308



More patients randomized for placebo, fewer females, longer

trials, fewer countries, outside of US
LESS PLACEBO RESPONSE

MEAN PLACEBO CHANGE FOR SELECTED CATEGORICAL VARIABLES

MEAN PLACEBO CHANGE*

% randomized to placebo

18.2 12.9
20 9.4
222 7.6
25 7.0
333 0.6
% female patients
=25 5.2
25~.33 4.8
=33 12.5
Duration (weels)
2 17.5
4 6.3
6 7.5
Region
us 4.9
Oous 9.4
Mixed 10.7

MNumber of Countries

1 4.2
2 4.9
3 13.7
4 15.0
7 2.8
8 18.8
9 12.9
10 12.6

Abbreviations: US = The United States, OUS = Outside of the United States.

*a higher value indicates a larger placebo improvement.

Mallinckrodt et alPsychopharmacolodggulletin 2010;43(1)53¢2



Which PANSS items show MOSt placebo response?
(placebo arms from NEWMEDS registry, n=1365)

P1 Delusions

P3 Hallucinatorypehaviour

G9 Unusual thought content
P6 Suspiciousness/persecution
P2 Conceptualisorganisation
G2 Anxiety

G4 Tension

G3 Guilt feelings

N4 Passive/apathetic social withdrawal
N2 Emotional withdrawal

N1 Blunted affect

N5 Difficulty in abstract thinking
G6 Depression

G16 Active social avoidance

G7 Motor retardation

Baseline

Mean

4.2¢
3.94
3.87
4.1z
3.74
3.4C
3.2¢8
2.2€
3.6C
S s
3.4C
3.9¢
2.7
3.4z
2.32

Change from baseline LOCF

Mean
-0.52
-0.62
-0.42
-0.5€
-0.32
-0.42
-0.37
-0.3E
-0.3C
-0.27
-0.3C
-0.22
-0.32
-0.2¢€
-0.2¢

Effect size

-0.37
-0.3¢
-0.3¢
-0.3¢€
-0.2¢
-0.31
-0.2¢€
-0.2¢
-0.22
-0.22
-0.2¢
-0.1¢
-0.2¢
-0.1¢€
-0.21

Percent
-8.8€
-7.61
-6.8¢
-6.62
-4.67
-3.8€
-1.1¢
-1.0z
-0.57
-0.2€
-0.0¢

0.5¢
1.14
1.2C
2.34

Effect Size %
-0.22
-0.1<
-0.17
-0.12
-0.11
-0.07
-0.0z
-0.0z
-0.01
-0.01
0.0C
0.01
0.0z
0.0z
0.04

Rabinowitz J Unpublished



Which PANSS items show less placebo response?
Evidence that antipsychotics are major tranquilizers?

Baseline Change from baseline LOCF
Mean Mean Effect size Percent Effect Size %
G12 Lack of judgement & insight -0 -0.14 -0.11 2.3€ 0.0t
N7 Stereotyped thinking S -0.17 -0.14 3.2¢ 0.0€
G15 Preoccupation S -0.2C -0.14 3.64 0.0¢
G11 Poor attention = -0.1t -0.11 4.2¢ 0.0¢
N6 Lack of spontaneity - -0.2C -0.1& 4.3C 0.07
G5 Mannerisms & posturing o -0.13 -0.11 4.3C 0.07
G1 Somatic concern = -0.27 -0.2C 4.8¢ 0.07
G13 Disturbance of volition = -0.2C -0.1¢€ 5.4z 0.0€
P5 Grandiosity - -0.24 -0.1¢ 5.4& 0.0¢
N3Poor rapport - -0.13 -0.0¢ 7.37 0.11
G10 Disorientation - -0.0t -0.0t 8.04 0.1
P4 Excitement N -0.2C -0.1z 9.01 0.12
P7 Hostility . -0.1C -0.0€  15.8¢ 0.1€
G14 Poor impulse control e -0.0¢ -0.06  15.8¢ 0.1¢
G8 Uncooperativeness - 0.04 0.0 21.4¢ 0.24

Rabinowitz J Unpublished



Placebo and Cognition

Consensu8attery (MCCB

12 studies/813 patients with schizophrenia,

receiving placebo over 4 to 56 weeks

R.S.E. Keefe et &#015 unpublished



Overall placebo change from baseline by study for MCCB composite

Study
(N= 11

Placebo
Response

'\:'Se:)“ (0.4) (0.63) (0.56) (0.40) (0.43) (0.88) (0.68) (0.57) (0.64) (0.62) (0.54) (1.15)

Change from baseline was investigated with a migifdcts model of repeated measures adjusting for baseline, study, baselstedyy and
with visit nested within study

Placebo change from baseline for MCCB composite and individual subtests

Letter MSCEIT
Overall Spatial Managin

Trails A [ Symbol number Fluency

Composite | . - Span - - g

span

(N=778) ) (N=807) T

Emotions
(N=800)

Placebo
Response Mean
(SE)

19 25 11 13 10 13 18 07 15 04 13
(0.22) (0.39) (0.27) (0.28) (0.29) (0.28) (0.27) (0.36) (0.28) (0.35) (0.30)



Predictors considered for MCCB placebo response*®

Practice
Effect

Change in Composite

Demographics

Age from Screening to
0.0340.015 PANSS Total NSAL6 Total UPSA? Baseline
-0.33+0.038
Gender PANSS Positive Emotion / Affect UPSA-ER
Subscale
Race PANSS Negative Communication
Subscale -0.18+0.085
Geographic Region PANSS General Motivation
Psychopathology -0.18+0.080
Education Marder Positive Factors Motor Retardation
Current Smoker Marder Negative Factors Social Involvement
Duration of lliness Marder An>$|ety/ Global Negative Symptorr
Depression
Marder Disorganized
Age at Onset of lliness Thoughts
. . . Marder Hostility /
Baseline Antipsychotic Exciternent

Married

Employed R.S.E. Keefe et &@015 unpublished



Different from PANSS/BPRS scores, MCCB scores are not
responsive to placebo beyond known practice effects.

 The magnitude of placebo effect varies slightly across
cognitive domains.

 The magnitude of placebo response correlates with age,
negative symptoms, and improvement during a screening to
baseline interval.

o Studies with a higher # of assessments are susceptible to
greater improvement on placebo.

R.S.E. Keefe et @015 unpublished



The non-additive paradox: placebo response 1l drug

responseﬂ
B Treatment
® Placebo
M 7 iy
e | A
a [ntervention Active
S ingredient
"r" N Treatment
e T Effect
m Non-specific
e components
Y| e T __ Y o _____ Y
Baseline Outcome

« Medication response should increase over time in parallel with

placeboresponse (since the component of medication response attributable
placebo is increasing while the specific medication effect remains constant).

* A ceiling might be placed on medication effect by the low % of v

good responders and the high % of the r@sponders to
medications in the trial sample?



When to suspect an abnormal placebo
response?

e Stable scores before randomization and large
Improvements (>7 PANSS points) at the first visit
following randomization.

* No difference between placebo and an established
effective drug.

e Large and rapid variation from visit to visit, such as
significant improvement following randomization,
followed shortly by significant worsening.



Hedges's g

The real problem: smaller ES in schizophrenia trials
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Antipsychotic treatment effect is decreasing
in clinical trials of schizophrenia. 1991-2009

£ Morth American trials

=+ Multiregional trials (Morth America-predominant)
O Multiregional trials (foreign-predominant)

® Multiregional trials (exclusively foreign regions)

A. Placebo Response B. Drug Response
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Khin et al. JClinPsychiatry2012



The real problem:
A minority of patients account for the active vs. placebo signal

(a) (bl

e 50% of pt. 20% response*
20% of pt. 50% response
10%o0f pit. 70% response**
20% of pt No response

1 it O0KS LI aSyda oAl
response are on active drug

o 1 2 3 4 5 6 0 1 2 3 4 5 &
Fig. 3. The individual response curves of the patients assigned to the four frajectories: (a) Partial responders, (b) Responders,
(¢} Non-responders and (d) Dramatic responders.

Marques et al Psychological Medicirz011; 41:1481



Is it about placebo response or about signal detection?

Are there solutions?

Make drugs witHarger ES and ignore the placebo response.
|dentify apriori the 10% subgroup of patients with the

GRNJ YII 0AO¢ NBaALRYyasSo

Until all this happens please remember,

CKSNE Aa y2 LI YIFIOSIE 60SYUGNIt NIFUGAYS:
Remember that for the research team on site your trial is not the first or the
second or the third priority.

Keep the research team on the site engaged beyond the investigator meeting.

Ascertain that the rater who signs on theGRF is the one who was trained
and the one who actually did the rating is one and the same.

As the placebo response is multifactorial, so are the solutions



What is your
favorite solution?

[ PHARMACOLOGICAL OUR TRIALS SHOW THAT

~ THE NEW DRUG PERFORMS
DRUG TRIAL RESALTS NO BETTER THAN PLACEBO

-

MAYBE WE SHOULD
lNVEST IN PLACEBOS
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THE WIZARD OF ID PARKER & HART _ :
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