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Outline ..
A challenge common to all of medicine

What we have done Iin the past and why it
may not have worked

What can we learn from success elsewhere

What implications it has for our science and
our trials
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Some recent efforts at “precision”
In Psychiatric Neuroscience Trials

* lloperidone (now Fanapt™)
— Weight gain predicting polymorphisms

« MGIuR I/l agonist (Pomeglumetad ™)
— Response predicting 5-HT2 polymorphism

e GIyT-1 Inhibitor (Bitopertin™)
— Response predicting serum CF-HR1

Volpi et al, J Clin Psychiatry, 2009

Liu et al, Pharmacogenomics, 2012
Bugarski-Kirola, poster, ACNP, 2015



Neuroscience & Biobehavioral Reviews

Volume 45, September 2014, Pages 134-141

Clinically meaningful biomarkers for psychosis: A systematic
and quantitative review

Diana Prata & - & Andrea Mechelli, Shitij Kapur

o Systematic PubMed Search for “biomarkers”
and “psychosis”

e Each article classified by marker and intent

e Scoring system developed to identify the best
replicated, potentially clinically significant
markers
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Potentially useful markers In
Neuroscience Clinical Trials

Metabolic 25

Prognasis of
Hiness 53

Metabolic 11 |

Prognostic Predictive Monitoring



Ranking potential “Trial” Biomarkers

Biomarkers (N) Quality of Evidence (QoE) Effect Size
Score - 1 2113 |4 Score - 1. 2|13]|4
Positive result v v |vi|v]|v QoE<1 v
Criteria Con'Fro!Ied StUdV v |vi|lv]|v Marginal v
A priori definition viv|v Small v
Adequate power viv Medium v
(+ 1) study of QoE =3 v Large v
Genetic (236) 70 165|010 2351 0 0|01
Prediction of Metabolic (10) 4 6 [0]0]|O0 10|0 0|O0]O
treatment Imaging (7) 6 1 |0|0fO 7 |0, 0f[0]O
response Demographic (4) 1 3 |]0]0]O 4 10,0]0/|0O0
Total (257) 81 |175(o 1o 256 0 o] o] 1
Monitoring of Metabolic (92) 73 19 |O|O|O 92 |0 0| O0}]O
treatment Imaging (4) 3 1 [of|o0foO 4 |0 0]0]O
response Total (96) 76 | 20 |0 |0 | O 9 | 0 0|0|O




The biomarker in psychosis

« HLA-DQB1 6672 G>C SNP predicts
agranulocytosis from Clozapine

— Odds Ratio of 16.8
— Specificity of 99.7%

e But,
— Sensitivity of 21%
— So does not change clinical care
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Significant Publication Bias



ORIGINAL ARTICLE

ONLINE FIRST

Excess Significance Bias in the Literature
on Brain Volume Abnormalities

John P. A. Ioannidis, MD, DSc

Conclusion: There are too many studies with statisti-
cally significant results in the literature on brain volume
abnormalities. This pattern suggests strong biases in the
literature, with selective outcome reporting and selective
analyses reporting being possible explanations.

Arch Gen Psychiatry.
Published online April 4, 2011.
doi:10.1001/archgenpsychiatry.2011.28
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Too many “Approximate” replications
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Patient Hyperfrontality

VAN SNELLENBERG, TORRES, AND THORNTON

Patient Hypofrontality

Meuropsychology
2006, Vol. 20, No. 5, 497-510
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Too many studies, too little “power”



Power failure: why small sample VOLUME 14 | MAY 2013 |2
size undermines the reliability of

neuroscience

Katherine 5. Button'-*, John B A. loannidis®, Claire Mokrysz', Brian A. Nosek®,

Jonathan Hint*, Emma 5. J. Robinson® and Marcus R. Munafd’

* The first implication of “power failure”
— Miss findings (working at 18-30% power)

 The Winner’s Curse
— Find exaggerated effects
— The chance of replication goes down
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Little discussion of “Clinical Significance”



European Neuropsychopharmacology

Volume 25, Issue 10, October 2015, Page

Biomarkers of treatment outcome in schizophrenia: Defining a
benchmark for clinical significance

Stephen Z. Levine® & - & Jonathan Rabinowitz®, Rudolf Uhers, Shitij Kapur

Depression Biomarkers and clinical significance
- T ools.org

: — Type of Biomarker
Biomarkers are measures taken from blood or ot

measurement. Biomarkers include genetic variations

activity among others. It is hoped that biomarkers can
genetic

select treatments that are more likely to work for a gin e ls

medicine. However, for a biomarker to be clinically my

Reference: Flease refer to the article that describes the data simulations and methods behind the clinical Blease enter the effect sze as number

significance calculator: hitofwww futuremedicine comddoiabs10.2217/bgs 11 161
Citations: Uher R, Tansey KE, Malki K, Perlis RH (2012) Biomarkers predicling treatment outcome in

of Hamiton Rating Scale for Depression

depression: what is clinically significant? Pharmacogenamics 13(2):233-40. (HRSD) points outcome difference per

unit of biomarker

Supported by NEWMEDS

Calculate

mnmayative Modicings Initistive




| essons from successes In Medicine

Breast Cancer

Herceptin & Breast Cancer Adjuvant Breast Cancer Treatment ~ Metastatic Breast Cancer Treatment

The Importance of
HER2 Testing

Learn more about what challenges your healthca
derermining your wmor's HER? status and what

L2

INDACT

AY IN NODE-NEGATIVEAND 1 T ITIVE LYMPH NODI ) CHEMOTHERAPY




From Biological Discoveries to Precision
Medicines and New kinds of Trials

The Importance of
HER2 Testing

Learn more about what challenges your healthca
determining your tumor's HER2 status and what '




Human Breast Cancer: Correlation of
Relapse and Survival with Amplification
of the HER-2/nex Oncogene

DENNIS J. SLAMON,* GARY M. CLARK, STEVEN G. WonGg, WENDY ]. LEVIN,
AXeL ULLrIiCcH, WiLLiaM L. McGUIRE

Source: SCIENCE Volume: 235 |ssue: 4785 Pages: 177-182 Published: JAN 9 1987

Studies of the HER-2/nex Proto-oncogene in Human
Breast and Ovarian Cancer

DENNIS ], SLamon,® WILLIaM GODOLPHIN, LOVELL A. JONES,
Jouw A. Hoor, STEvEN G Wowng, Duane E. Kerre, WENDY . LEvIN,
Susan G. STUuarT, Jupy Unove, AXeEL UrnLricH, MiceHAEL F. PrRESS

Carcinoma of the breast and ovary account for one-third of all cancers ocourring in
women and together are responsible for approximately one-quarter of cancer-related
deaths in fernales. The HER-2/nen proto-oncogene is amplified in 25 to 30 percent of

Source: SCIENCE “olume: 244 |ssue: 4905 Fages: 707-712 FPublished: MAY 12 1989
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See Comment page 3
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Data-driven Findings

The critical importance of precise replication




Gene expression profiling predicts
clinical outcome of breast cancer

Laura J. van 't Veer*t, Hongyue Daif:, Marc J. van de Vijver*,
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NATURE |VOL 415 | 31 JANUARY 2002 |www.nature.com




Gene expression profiling predicts
clinical outcome of breast cancer

Laura J. van 't Veer* i, Hongyue Daii::, Marc J. van de Vijver*, P re C i S e R e p I i C ati O n S

NATURE |‘\-"{]L 415 | 31 JANUARY 2002 |1-‘9'1-‘»’1-‘»’.[131.’LlI‘L‘.Cl?.-*II]

allow for patient-tailored therapy strategies. Here we used DNA

microarray analysis on primary breast tumours of 117 young

patients, and applied supervised classification to identify a gene

expression signature strongly predictive of a short interval to

distant metastases (‘poor prognosis’ signature) in patients with- wgInaL ARTICLE
A Gene-Expression Signature as a Predictor of Survival in
Breast Cancer

Validation and Clinical Utility of a 70-Gene

Prognostic Signature for Women With
Node-Negative Breast Cancer

Marc Buyse, Sherene Loi, Laura van't Veer, Ciuseppe Viale, Mauro Delorenzi,

Jowmal of the Mational Cancer Institute, Vol. 98, No. 17, September 6, 2006
original article

The 70-gene prognosis signature predicts early
metastasis in breast cancer patients between 55 and 70
years of age

*, 1. Eekhout', M. J. van



Trials must lead to “Clinically useful &
Innovative Option”

MINDACT

MICROARRAY IN NODE-NECATIVE AND 1 TO 3 POSITIVE LYMPH MODE DISEASE MAY AVOID CHEMOTHERAPY




There Is always a standard of care

Patient Information

Mo additienal therapy:

Nottingham Prognostic Index
iz of other canses.
L Size of Breast Lesion in Centimeiers.

With hormonal therapy: Benefit = 6.2 alive.

. Vascuiar

With chemotherapy: Benefit= 3.0 alive. Invasion:

in x
With combined therapy: Benefit= 8.8 alive. o

V. Grade in
Histology:

5 Year Survival: 93%  Score: 2
Exceilent Prognosis




MINDACT Trial

7
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Mammaprint — Low

Clinical —
Mammaprint —

Clinical /Mammaprint Low

Clinical Low/Mammaprint
NO CHEMOTHERAPY ‘ CHEMOTHERAPY
NO NEED FOR TRIAL NO NEED FOR TRIAL

RANDOMISE TO DB-RCT
CHEMOTHERAPY/PLACEBO



Some lessons from the frontiers of
‘Precision Medicine’ Trials

e Itis working in several areas in medicine - but it requires
patience and persistence.

* A ‘precision’ psychiatry/neurology will enrich and modify, rather
than replace current psychiatric and neurological practise.

 To reap these benefits we will need to change the:
— Size and scale of our efforts (PGC, ASD)

— Standardisation of measures (ADNI)

— Develop a framework for assessing the clinical significance of potential
Innovative options

S Kapur, A G Phillips and T R Insel Molecular Psychiatry , 2012



Thank you for your attention ..



	Neuroscience Trials of the Future � �What Psychiatry and Neuroscience could learn from the Rest of Medicine�
	Disclosures
	Outline ..	
	Slide Number 4
	�Identifying biologically valid homogenous illness groups
	Slide Number 6
	Some recent efforts at “precision” �in Psychiatric Neuroscience Trials
	Slide Number 10
	> 3,200 articles
	Potentially useful markers in Neuroscience Clinical Trials
	Ranking potential “Trial” Biomarkers
	The biomarker in psychosis
	Lessons Learnt
	Slide Number 16
	Lessons Learnt
	Lessons from the Review
	Lessons Learnt
	Slide Number 20
	Lessons Learnt
	Slide Number 22
	Lessons from successes in Medicine�
	From Biological Discoveries to Precision Medicines and New kinds of Trials
	Slide Number 25
	Slide Number 26
	Data-driven Findings�The critical importance of precise replication�
	Slide Number 28
	Precise Replications
	Trials must lead to “Clinically useful & �Innovative Option”
	There is always a standard of care
	MINDACT Trial
	Some lessons from the frontiers of ‘Precision Medicine’ Trials
	Thank you for your attention ..

