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About EBTC

What is EBTC?
The EBTC is a collaboration of science, regulatory and industry leaders

EBTC’s Mission:

To bring evidence-based approaches to strengthen decision-making in safety
sciences

EBTC Funding:

Johns Hopkins School of Public Health / Private charitable foundation (93%)
ExxonMobil Foundation (7%)

Where is EBTC?
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Original EBTC Structure

CAAT
US Steering EU Steering
Committee Committee
EBTC
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Why change the governance structure?

* To maximize:
— Unification of EU and US steering in one governance structure
— Balance of stakeholders from all sectors
— Credibility
— Transparency of all projects and management decisions
— Inclusivity, flexibility
— Free debate and clear decisions about issues that arise
* To minimize:
— Potential for bias and conflict of Interest via balance of stakeholders
on the Board and Scientific Advisory Council
— Redundancies
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New EBTC Structure

(est. May 2015 by The Governance Work Group)

Board of Trustees

EBTC Staff

Scientific Advisory
Council

Work Groups
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Board of Trustees

 John “Jack” Fowle, former EPA, Science to Inform Consulting (President, elected at
15t Board meeting August 27)

 Andrew Rooney, Deputy Director of OHAT, NTP, NIEHS

e Rob deVries, SYRCLE

* |lan Kimber, Professor of Toxicology, University of Manchester

e Thomas Hartung, Chair, Evidence-Based Toxicology, Johns Hopkins University, CAAT
 Nancy Beck, Sr. Director, Regulatory Science Policy, American Chemistry Council
 James Freeman, Distinguished Toxicology Associate, ExxonMobil

e Thomas Singer, VP, Discovery, Roche

e Didier Verloo, Head of Assessment and methodological support unit, European
Food safety Agency

e Sebastian Hoffmann, SEH Consulting (EBTC staff) non-voting member
 Martin Stephens, Johns Hopkins University (EBTC staff) non-voting member
e Katya Tsaioun, Johns Hopkins University (EBTC staff) non-voting member
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Scientific Advisory Council

Name Affiliation Region Sector
Fran Kruszewski ACI USA I
Manoj Lalu OHRI Can A
Julie Goodman Gradient USA C
Didier Verloo EFSA EU G
Vince Cogliano EPA USA G
Carl Westmoreland Unilever UK I
Suzanne Fitzpatrick FDA USA G
Malcolm Macleod CAMARADES EU A
Richard Judson EPA USA G
Mel Andersen Hamner USA N
Rodger Curren VS USA N
Kris Thayer NTP USA G
Daniele Wikoff consultant/ToxStrategies USA C
Joanna Rochester TDEX USA N
Mariska Leeflang Bond university, Amsterdam EU A
Miranda Langendam GRADE EU A
Robert Wright JHU us A
Barry Hardy OpenTox EU N
Paul Whaley Cancer Prevention and Education Society EU N
Hubert Dirven Norwegian Institute of Public Health EU G

Iw A CENTURY OF SAVING LIVES—MILLIONS AT A TIME 1916/2016 ebtc

© 2015/2016, Johns Hopkins University. All rights reserved. Feebenco-buned Tausology Colaboraton




SAC Balance of Stakeholders

Geographical balance

Sector Balance

Other regions

C=Consultant

Europe N=Nonprofit

G=Governmental

North America A=Academia

| = Industry
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EBTC Work Groups

e Methodology WG

— EBT Primer (in review now. S. Hoffmann)
— Study quality paper (in revision, M. Stephens)
— Emergence of SR in toxicology (draft, M. Stephens)

e Zebrafish embryotoxicity test WG

— Zebrafish embryotoxicity test SR
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Zebrafish Systematic Review
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Zebrafish Work Group

Martin Stephens (EBTC Founding Director, Johns Hopkins Bloomberg School of Public
Health, EBT)

Rob Wright (Johns Hopkins University, Informatics, Literature search strategy)

Sebastian Hoffmann (EBTC staff, Germany, Systematic Reviews)

Elizabeth Ghandakly, Esq. Reviewer 2

Alexandra Maertens (Post-Doctoral Fellow, EBTC, Johns Hopkins, Reviewer 1, Informatics)

Francois Busquet (Johns Hopkins Center for Alternatives to Animal Testing (CAAT), Zebra
Fish biology)

Catherine Willett (Humane Society of the United States, Zebra Fish Biology, Tests
Validation)

Burkhard Flick (BASF, observer)
Manoj Lalu (Ottawa Hospital Research Institute, Epidemiology)

Hilda Witters (Flemish Institute for Technological Research, Reviewer 3, Systematic
Reviews)

Kary Thompson (BMS, observer)
Katya Tsaioun (Johns Hopkins, Manage project)
Thomas Hartung (Johns Hopkins, EBT )
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Zebrafish Work Group
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Drivers for the project

1. Exploring Systematic Review (SR)
— Ensuring transparency, objectivity, consistency

— Adapting Cochrane Handbook for Diagnostic Test Accuracy Reviews from medicine to
toxicology

2. Rethinking Validation

— Recognized disadvantages of historical approaches

— How should studies on a test’s performance be assessed?

— Need approaches that are more transparent, objective, and structured
— Potential insights to be gained from lessons learned in medicine

3. Assessing Zebrafish Embryo Testing (ZET)

ZET as a predictor (INDEX TEST) of teratogenesis in mammals (rats and rabbits) (COMPARATOR
TEST) used in OECD TG 414

e Current use: Screening & prioritization

e Potential use: Refinement and (partial) replacement
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Starting point:
Cochrane Handbook for DTA Reviews

http://srdta.cochrane.org/handbook-dta-reviews

“Systematic reviews of diagnostic test accuracy are very different from intervention reviews.”

http://www.fraunhofer.de

http://www.nature.com

Medicine Toxicology
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http://srdta.cochrane.org/handbook-dta-reviews
http://www.fraunhofer.de
http://www.nature.com

Steps In systematic review

Question framing
Search strategy
Eligibility criteria

Data extraction

consistency
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Study appraisal

Data synthesis
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Question Framing

Index Test
How well does the(ZET predict positive and

negative outcomes from quidelines studies of
pre-natal development toxicity in rats and
rabbits (OECD TG 414 and equivalents)?

Comparator Test

ebtc

bockerce-buned Toseclogy Colaborasion ‘
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Steps In systematic review
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The SR protoco
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Sear ch strategy

$

ZET literature search
Databases: PubMed, Biosis,
Toxline, & Embase.

N = 6,327

# of additional records
identified through other
sources? N=0

v \’

Search results combined; duplicates
removed. N = 5,074

v

Title & abstract review & application of inclusion
criteria. N=x

v

| Included: N=x | =3 | Excluded: N=x

Full manuscript review and application
of remaining inclusion criteria. N = x

v

Included: N = x Excluded: N =x

&

Chemicals identified

\r
|
i,
Mammalian literature search # of additional records
Databases: PubMed, Biosis, identified through other

Toxline, & Embase sources?

¥ v

Search results combined; duplicates
removed ( n = x)

Articles screened on basis
of title and abstract

Included (n = xxx) | Excluded (n = x,xxx)
Not ...: xx
Not ...: xx

Different...:xx

Manuscript review and application of
inclusion criteria

l’ Excluded (n = xxx)
Not ...: xx
Included (n = xx) Not ...: xx
Different...:xx

Data analysis
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Question Framing, Protocol, Search Strategy
& Eligibility Criteria

Question Framing:
How well does ZET predict the presence or absence of malformationsin  studies of
pre-natal development toxicity in rats and rabbits (OECD TG 414 and equivalents)?

Search Strategy:
1. Relevant studies & chemicals first identified on Zebrafish
2. Search for same chemicals in mammalian studies.
3. Two independent researchers + information specialist.
4, Operationalize the process on a pilot study.

Drafting the protocol
>20 Eligibility Criteria:
. e.g. zebrafish studies with >10 eggs per conc. (inclusion) or studies on transgenic
zebrafish (exclusion).
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Operationalization of the process: a pilot

e A pilot study was suggested to help operationalize
the process and refine protocol with random
selection of 50 studies

e 5 compounds were studied in the pilot studies that
met inclusion/exclusion criteria

Chemical

Albendazole

Ellagic acid

Ethanol
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Pilot study

ZET literature search
Databases: PubMed, Biosis,

# of additional records Mammalian literature search # of additional records

Toxline, & Embase. L(izr:ziile?dl\fflrgugh other . Databases: ECHA, HSDB, DART i:(l;r:’zi;ise?d through other
N =11,741 T ’
v ¥ v v )4
Search results combined; duplicates Search results combined; duplicates »
removed. N = 5,074 removed (n =168 .
J, ( ) _ C.

Articles screened on basis

Studies randomly selected for title & abstract )
of title and abstract

review & application of inclusion criteria. N =50

, ) W Included (n =17) Excluded (n = x,xxx)
X | Included: N =14 | =3 | Excluded: N =36 | Not ...: XX

=N Not ...:
IUIU|| o) XX

Different...:xx

Manuscript review and application of

> Full manuscript review and application X : =Y
Z inclusion criteria

J of remaining inclusion criteria. N =14

l’ l' Excluded (n = xxx)

Not ...: xx
/"@ Included: N =5 Excluded: N=9 Included (n=17) Not ...: XX
s Different...:xx

: \ 4
ﬁ chemicals identified Data Analysis
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Search Strategy: Problems

e Results took a long time (to complete the search and to de-dupe):

Heterogeneity of studies
Lack of details in reporting
Lack of abstract structure

e Several chemicals were contributing to the problem

Ethanol — large number of studies were looking at neurodevelopmental endpoints and were
not relevant for our search
Any abstract that mentioned TCDD in the context of developmental toxicity was included

Some chemicals (e.g. albendazole) are not widely studied; did not appear in the primary
literature but searching HSDB pointed to a WHO/FAO hazard assessment which referenced

several guideline compliant studies
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Pilot Study:
Mammalian Search Strategy

 Wide literature search for OECD 414 mammalian
studies of the 5 chemicals resulted in 11,000 studies

e Since the mammalian tests are the comparator test,
and the question about OECD guideline tests,
regulatory databases were searched for the pilot:

— ECHA (European Chemical Agency) -> Regulatory studies
— HSDB (Hazardous Substance Database) -> Curated by chemical
— DART (Developmental and Reproductive Toxicity Database) -> Indexed by chemical; curated

e Mammalian search strategy using this methodology
took approximately 1.5 months to gather and enter the
data
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Steps In systematic review

Eligibility criteria

consistency

Data extraction
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Study appraisal

Data synthesis
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Eligibility Criteria

Inclusion Criteria for Mammalian Studies

Studies investigating developmental toxicity endpoints

Studies conducted on rats or rabbits in which the species’ strain is reported

Studies reporting original data
Studies in which doses are administered orally via gavage or in food

Studies in which the endpoints associated with positive findings are documented

Only studies that had either explicitly stated they were doing a guideline
compliant (with either minor deviations/enhancements) were included

http://www.psu.edu
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Steps In systematic review

Data extraction

consistency
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Data extraction

Data extraction: two independent reviewers are

examining studies and extracting data.

Data Extraction Table

Chemicals | # Age at Exposure Chemical Controls | Water Dechorio
assessed Zebrafish first duration concentra | (-, +, temp. nation?
embryos exposure | (HPF) tions used | solvent) | (degrees
per dose (HPF) C)
group
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Steps In systematic review
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Appraisal of Methodological Quality

 Random allocation of treatment e All measured outcomes reported
e Allocation concealment e Every animal accounted for
e Blinding of research personnel e Sample size calculation

e Attrition rates low and similar across ¢ Statistical model explained

groups e Test animal details

e Blinding of outcome assessors e Optimal time window used

e Selection of appropriate control
groups

Conflict of interest disclosed

Within the primary published literature, very few studies
explicitly addressed any of these criteria
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|_essons learned
Reporting quality:

« Zebrafish species frequently not reported (hence, transgenic
species exclusion criteria could not be applied)

e Chemicals names are not consistently reported

* Not sufficiently quantified and differentiated the reported
endpoint criteria (e.g., it was sometimes difficult to determine
whether report of death was the embryo or the fish).

* Video surveillance reporting criteria not standardized
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_essons learned and opportunities

EBTC formed a Methods Work Group,
has written an EBT Primer and is
seeking to build on this work in a
partnership

There are no clear methodologies for EBT, )
particularly for test methods performance

Is PROSPERO adaptable enough to publish
EBT protocols? -- Need a common portal for publishing

protocols

There are no toxicology-friendly shared data -
extraction tables adapted for toxicology studies  Data extraction tools for toxicology

studies and test methods are needed
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C

onclusions

Novel application of SR for developmental toxicology

Pioneering new approach to assessing test method
performance/validation

Written protocol allowed us to make translation from
medicine to toxicology

Pilot study allowed us to operationalize this process

Limitations (e.g., focusing on malformations only and no
human data to serve as independent standard)

Lessons learned and pilot results to be published (Q1
2016) and definitive study completed (Q2 2016)
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Please subscribe to the EBTC newsletter

ebtc

Evidence-based Toxicology Collaboration ebt(-

n Eriend on Faceboock

e | cnarei
Newsletter E Follow on Twitter AR -
No. 1, 2012 -] Eorward to a Friend E‘;E‘.. ot Marorn o) B U e
= H)
We are pleased to present the first issue of the newsletter
PG ey

of the Evidence-Based Toxicology Collaboration (EBTC).

The Evidence-based Toxicology Collaboration has been
established to promote the use of evidence-based
approaches in toxicology and related safety sciences.

Such approaches are guided by the themes of St .
transparency, objectivity, and consistency. The eerlr!g
anticipated benefits of an evidence-based toxicology Committees
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http://ebtox.us6.list-manage.com/subscribe?u=3a987d07983f127124aa6d1a3&id=15b8f4f22a

EBTC at conferences

SOT 2016 Workshop

Paradigm change in toxicology: what will it take to bring advances in the science of
toxicology into regulatory use?

Chairs: Katya Tsaioun, EBTC and John-Michael Sauer, Critical Path Institute

40th Annual Winter Meeting of The Toxicology Forum February 8-10, Washington, DC.

ICT
Session on Evidence-based Toxicology accepted for 2016
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Other activities

http://www.ebtox.com

ebtc®

Workshop Report v b o oo

Evidence-based Toxicology for the 21
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Patricia Har!ow' !, Thomas Harmn; Seba.man Hoffmann 2, Michael Holsapple Ab;gad Jacobs ", s il it
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Th E d B d .I_ . I Methodological Criteria of .lmlfm.. .rr:.l.u af the melhof_nlnsir; hm:ﬁmy e,
€ cvidence-pased 10XIicology Animal Studies: Omission of ':'5""5: ir aly :;;;m";?“;;;;_ bl o oy otk e
s c el org10.1365%cby. 1307727 sions for segulatory asscssment of human = smumber included
COI |ab0|'at|0n (EBTC) . In respanse 1o the syscematle review by :;;m‘"ﬁ'ﬂrﬁfﬁ:ﬂ Al aushn contribiied ecually aed are loed i
s Keuoth o al. (2013) of Imiruments for  evldene-bused sppacachics I selclogy b m:::' " .
Opportunities and Challenges T i S o Al ok S = e
e the noed for 3 broader pespective when  these publications. Sebastian ¥4 Manc] Lal, 7
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Martin Stephens, Ph.D.
Secretariat, North American EBTC
Center for Alternatives to Animal Testing

Johns Hopkins University WIK] PEDIA

ACT, November 7, 2012, Orlando
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