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Agenda 

• Review Biomarker Working Group (BWG) origins and mission 
statement 

• Review of BWG activities to date   

• Qualitative review and meta analysis for imaging in 
schizophrenia clinical trials focused on neuroimaging changes 
associated with drug treatment 

• Explore existing methodologies to increase efficiency in 
biomarker selection from Paul Song and Jerry Borak from Dr. 
Evidence  

• Review the complex interplay between neuroimaging and 
genetic biomarkers in schizophrenia by Dr. Steven Potkin  

• Discussion of next steps for BWG   
 

 



Origins of BWG 

• As CNS drug development advances toward an increasingly personalized 
approach to treatment, the role of various biomarkers has become ever 
more important for informing clinicians about the relative safety, 
tolerability and efficacy of a range of CNS drugs and products.   

• In addition, biomarkers can aid in the development of novel therapeutic 
agents, identify susceptible populations, provide endpoints for clinical 
trials and even serve as predictor variables.   

• The growing interest in biomarkers raises many challenges for diverse 
stakeholders regarding both the structure and elements of clinical trials 
that are needed to establish valid scientific data in support of these 
biomarkers 



Origins of BWG 

• Unfortunately, CNS drug developers currently lack sufficient data and 
many of the tools necessary to successfully implement the use of 
biomarkers in the drug development process 

• Given this, and the burden of development and qualification of 
biomarkers in terms of both time and cost, the formation of collaborative 
international groups to undertake these biomarker related challenges is 
essential.   

• These challenges also provide a unique opportunity for meaningful 
industry-academia-government collaboration; and the Biomarkers 
Working Group (BWG) is being formed to help meet these challenges 
while ensuring that the interests and expertise of the International Society 
for CNS Clinical Trials and Methodology are both thoughtfully considered 
and communicated to the Society’s members 

 

 



 Origins of BWG 

• Developing Products for Personalized Medicine: Facing the Challenges of 
Biomarkers 

• Chairs: Karl Broich, MD / Larry Alphs, MD, PhD 23 February 2011 

• Outcome of Meeting 

– Deeper understanding of how biomarkers can be used in CNS 
development  

– Insights into the viewpoints of different stakeholders 

– Practical experience in addressing development of biomarkers 

– Innovative ideas that move this research forward in CNS field 

– A way forward towards CNS personalized medicine 

– Better more directed treatments for CNS patients 

– Formation of ISCTM working group 

 



                BWG Mission Statement 

• Formally review and respond to current and future FDA or EMEA guidance 
on biomarkers and their opinion’s regarding qualifying biomarkers.   

– For example, the EMEA recently released its first Qualification Opinion 
of Alzheimer’s Disease Novel Methodologies/biomarkers for BMS-
708163 for public opinion, and a formal review and response by the 
ISCTM BWG may be beneficial.   

 

– Deliverable:  summary review supplied to appropriate agency and 
white paper or review article for publication if and when applicable  

 



              BWG Mission Statement 

• As biomarkers are submitted and become approved by the FDA/EMEA the 
BWG will track and supply an inventory of all qualified biomarkers that can 
be applied across various CNS drug development programs as a reference 
for IND submission potentially eliminating the need for submitting 
extensive biomarker-supportive information with each IND. 

 

– Deliverable:  a spreadsheet posted on ISCTM website tracking the 
progress of all biomarkers in the qualification process as well as their 
use in any regulatory submissions that is updated quarterly 

 



                 BWG Mission Statement 

• Review and critique the literature on the utility of various biomarkers 
across multiple pediatric and adult CNS indications, that may include 
schizophrenia, bipolar disorder, depression, Alzheimer’s disease, MS, 
stroke, analgesia as well as other indications.   

• This review will be spearheaded by those ISCTM members with relevant 
expertise bringing in outside expertise as needed, and result in formal 
ongoing presentations at one of the two ISCTM conferences each year.   

• It is expected that there will be an in depth review of at least one 
indication or therapeutic area per year.  

 

– Deliverable:   a one hour biomarkers session each year at an ISCTM 
conference and posting a white paper on the ISCTM website and/or a 
related publication.  

– Each deliverable will be overseen by the BWG chairs and lead by 
unique contributors.  

 



Biomarkers in Clinical Trials  
Oct 3, 2011 Fall Meeting Amelia Island FLA 

 
Imaging for Schizophrenia: Issues in 

identification, categorization and evaluation 

Workshop Chairs:  

Nathan Chen and Susan De Santi 

 

Biomarker Working Group Chairs: 

Hank Riordan and Steve Potkin 



     Fall Meeting FLA 

• Introduction: History of the biomarkers working group (Larry Alphs) 

• Goal & Objectives (Susan De Santi) 
– Imaging: practical – ahead in the literature, background of workshop committee 

• Methodology of Approach to Assessing literature (Nathan Chen) 

• Discussion of Imaging Technique 
– Volumetric MRI (Susan De Santi and Hank Riordan) 
– DTI  (Christine Moore) 
– FMRI (Theo Van Erp) 
– FDG-PET (Dan van Kammen) 
– Receptor PET and SPECT (Nathan Chen and Dong-Jing Fu) 

• Summary and next steps 

• ISCTM website link for viewing articles: 

– http://isctm.org/Imaging_Biomarkers_in_Schizophrenia_Lit_Review 

http://isctm.org/Imaging_Biomarkers_in_Schizophrenia_Lit_Review


              Annual Meeting DC 

• Provided a summary of the qualitative grading data for imaging 
biomarkers (sMRI, fMRI, DTI, FDG/receptor PET & SPECT) suggesting 
highest rating for sMRI. 

• Reviewed the quantitative data and meta analytic procedures for sMRI 
changes in various ROIs associated with treatment effects with largest ES 
for white matter decreases over time. 

• Introduced the process and services offered by Dr. Evidence that could 
potentially be utilized by the BWG in future activities.    
– A formal presentation by Dr. Evidence on replication of meta analyses at the Fall 2012 

meeting is anticipated.  

• Explored the possibility of registering schizophrenia imaging biomarkers 
meta analysis on Cochrane Collaboration as well as approach to 
publication supporting the utility of key biomarkers (cognition, ERP, 
imaging etc.) in a proof of concept setting.  

 





Paper 

Identified 

Abstract 

Reviewed 

Articles 

on 

Target 

Key Findings Gaps 
Evidence 

Level 

vMRI 265 100 35 

Volume loss of frontal grey matter in schizophrenia at various stage  

Loss of both grey and while matter vs treatment by typical antipsychotics 

Loss of grey matter but increase of while matter vs treatment by atypical antipsychotics 

Large long term study  

Consistent methods for imaging 

acquisition and analysis A- 

fMRI 1881 15+ 15 
Evidence for psychopharmacological effects on cerebral physiology (e.g., percent signal 

change in frontal lobe regions). 

Evidence for psychopharmacological effects on functional connectivity 

Large long term study  

PET-fMRI combination  B 

DTI 250 16 10 

No prospective study prospectively examined between group treatment effects 

Anisotrophy in pts generally lower than healthy controls; lower still in pts with “poor 

outcomes 

Anisotrophy reductions in pts take place earlier in the course of illness, closer to the 

time of first psychotic episode and stabilize in its chronic phase, but inconsistent 

findings and confounded by age and illness duration.  

Prospective study with between group 

analysis  

D 

FDG-

PET 
7 7 7 

Resting rCBF was significantly lower in schizophrenia compared to normal controls 

Schizophrenics has significantly higher right and left contrast enhancement compared to 

normal controls 

Antipsychotics was associated with greater change toward normal values & away from 

the values found in the unmedicated comparison group for dorsolateral prefrontal 

cortex gray matter and white matter underlying medial prefrontal and cingulate cortex. 

Correlation with treatment response  

Long-term prospective study  

C+ - B- 

PET 184 40 22 

Model to characterized dose –occupancy relationship  

Striatal D2/D3 occupancy predicted both improvement of positive symptoms and 

occurrence of EPS  

Long-term prospective study with 

between group analysis  B+ - A- 

SPET 50 25+ 25 

See PET 

Limited 5HT2A blockade in antipsychotic action 

Confirm neurotransmitter dysfunction of D2, 5-HT2A, NMDA, GABA, muscarinic 

receptors 

Regional Cerebral  Blood Flow (rCBF) analysis suggested hypofrontality  

Evidence of differential rCBF related to antipsychotic efficacy and cognitive 

improvements 

Comparison with other platform 

Long-term prospective study  

B+ - A- 

Summary Qualitative  
Grading of Evidence  





Summary sMRI  
Meta Analysis 

-0.6 

-0.4 

-0.2 

-1E-15 

0.2 

0.4 

0.6 



Doctor Evidence 



Doctor Evidence 

• Founded in 2002  

• Mission is to improve clinical outcomes by finding, 
delivering, and making relevant and readable 
medical evidence that enables clinicians to support 
informed decisions 

• Clients include leading healthcare providers, payers, 
academic institutions & manufacturers 

• Distinctive competencies are integrating leading EBM 
methodologies into one unified technology platform 

 



Doctor Evidence Process 



Doctor Evidence Comprehensive  
Systematic Review Platform 



Protocol Template 



Library Management System 

Rate as Relevant, Maybe Relevant, or 

Not Relevant 

Administrator Capabilities to Collate and 

Adjudicate Responses 

Document Reasons for 

Inclusion/Exclusion 

Export to Reference 

Manager® or Excel® 

Ability to search 

references by key terms, 

study design, etc. 



Advanced Search  

Advanced Search, a robust search engine where users can search by key terms 

in the full text, abstract or title. Additionally, users can search by Study Design, 

Study Year, Journal, etc. 



QUOROM Flow Chart 

QUOROM Flow Diagrams 

are automated within the 

Library Management 

System 



Data Extraction Template 

Data Extraction Template 
Robust quality control 

 

Discrepancies with other 

extractor’s entries are 

flagged in red 



Data Extraction Adjudication 

Data Extraction Adjudication 

Adjudication between 

discrepant extractions is 

included in the final template 



Digitized Study Summary 

Detailed study-specific 

descriptions of 

characteristics and 

outcomes are exposed 

by hovering 

Data Extraction 

Into Reusable Database: 

User View 



Digitized Study Summary 

Graphic display of 

study outcomes and 

statistical significance 



Meta-Analysis 
Choose Outcome 

Category, Outcome 

with Sub-type, 

and Follow-up period 

Filter studies by 

Baseline Characteristics for 

Subgroup & Sensitivity Analyses 

Preliminary evidence 

summary statement 



Meta-Analysis Results 

Detailed study- and outcome-

specific descriptions of 

Cochrane Risk of Bias are 

exposed by hovering 

Select and de-select 

studies and recalculate 

for sensitivity analyses 

Ability to add custom data 

to current meta-analysis 



Custom Meta Analysis 

Create a custom meta-analysis 

with hypothetical data 

Recreate published meta-analyses with 

additional data or sensitivity analyses 



Forest Plot 



Funnel Plot 



Indirect Meta Analysis 

A vs. C  

B vs. C  

Indirectly compare A vs. B 

(Adalimumab vs. Etanercept) 



Indirect Meta Analysis: Common 
Comparison 

If available, direct 

analysis can be shown 

Indirect Relative Risk 



Meta Analysis Statistical Settings 

Capable of changing 

Meta Analysis settings 

to various weighting 

methods and modeling 



Generate Evidence Tables 

Customizable, Automated 

Evidence Table Generation 


