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ORGANIZERS’  WELCOME
Welcome to the 2018 Applied Pharmaceutical Toxicology Conference.

Our organizers have gathered another excellent group of speakers for the annual APT conference. The 

program is arranged to incorporate extensive audience participation and discussion. We encourage 

attendees to take full advantage of the opportunity to engage in discussion in order to receive the 

maximum benefit from the APT experience. Thank you for your participation.

DISCOVERY Toxicology Workshop Organizers 
Chair: Christine Karbowski, Amgen
Chair-Elect: Zoe Zhong, Genentech

Committee: 
Ken Frazier, GSK
Dylan Hartley, Array Biopharma
Jonathan Heyen, Pfizer
Bruce Leroy, AbbVie
Padma Narayanan, Ionis Pharmaceuticals
Michael Santostefano, Merck
Yi Yang, AbbVie

ORGANIZING COMMITTEES

DEVELOPMENT Toxicology Workshop Organizers 
Chair: Paul Cornwell, Eli Lilly
Chair-Elect: Florence Lorget, Genentech

Committee:  
Ed Dere, Genentech
Heather Dowty, Pfizer
Lise Loberg, AbbVie
Lauren Mihalcik, Amgen
Eunice Musvasva, Boehringer Ingelheim
Stephanie Powlin, Takeda
Vito Sasseville, Novartis

Presiding Chairs
Chair: Dolo Diaz, Denali Therapeutics

Chair-Elect: Christine Karbowski, Amgen
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APT 2018 CONFERENCE AGENDA

TUESDAY, MAY 15

8:00 - 9:00 Registration & Breakfast

9:00 - 9:10 Conference Opening and Plenary Lecture Introduction 
 Dolo Diaz, Denali Therapeutics

9:10 - 9:55  Plenary Talk:  Leveraging Toxicology Experience to Solve Problems in the Developing World 
Ken Frazier, GlaxoSmithKline

DISCOVERY TOXICOLOGY WORKSHOP
SESSION I: When Knowledge is Power: Impactful Investigative Toxicology Case Studies
Chairs: Christine Karbowski, Amgen and Ken Frazier, GSK

9:55 - 10:00 Session Intro

10:00 - 10:30  A Zebrafish Testing Laboratory: Impacting the Pipeline  
Through Enhanced Toxicity and Efficacy Endpoints

 Steven Cassar, AbbVie

10:30 - 11:00  Time (and Resource) Well Spent: Case Studies of  
High-Impact Cardiovascular Investigative Toxicology

 Kevin French, GlaxoSmithKline

11:00 - 11:20 Break

11:20 - 11:50  Dose-Limiting Thrombocytopenia in the Clinic:  
Strategies in the Discovery Space for Assessing Risk

 Jonathan Maher, Genentech

11:50 - 12:20  Integrating Alternative Developmental Toxicity Assays for Pharmaceutical Risk Assessment
 Maia Green, Merck

12:20 - 1:50 Lunch

SESSION II: Falling Off the Needle: Acute Anaphylactoid Reactions in the Nonclinical Space
Chairs: Zoe Zhong, Genentech

1:50 - 1:55 Session Intro

1:55 - 2:25  Concurrent Mast Cell and Complement Activation in the Cynomolgus Monkey
 Darcey Clark, La Jolla Pharmaceutical Company
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2:25 - 2:55  Mitigation Strategy to Enable Dosing through an Anaphylactoid  
Reaction in Rodent Species to Identify Target Organ Toxicity

 Dong Lee, Revolution Medicines

2:55 - 3:25  MrgX2 the “Other” Mast Cell Receptor: Involvement/Prediction  
of Anaphylactoid Reactions in Nonclinical Toxicology Species

 Deidre Dalmas Wilk, GlaxoSmithKline

3:25 - 3:55  Panel Discussion

3:55 - 5:25  Poster Session and Reception

WEDNESDAY, MAY 16

7:30 - 8:30 Breakfast

DISCOVERY TOXICOLOGY WORKSHOP
SESSION III:  Hot Topics in Discovery Toxicology
Chairs: Michael Santostefano, Merck

8:30 - 8:35  Session Introduction

8:35 - 8:55  Utility of Animal Models for the Assessment of CAR T Efficacy and Safety 
Jenny Marlowe, bluebird bio

8:55 - 9:15  Preclinical Assessment of Immunomodulatory Antibody Combinations 
Claudette Fuller, Merck

9:15 - 9:35  ADA or Non-ADA: That is the Immune Complex Question 
Curtis Maier, GSK

9:35 - 9:55 CLL-1 T-cell Dependent Bispecific: A Tale of Two Affinities 
 Steven Laing, Genentech

9:55 - 10:15 Break

DEVELOPMENT WORKSHOP

10:15 - 10:25 Intro to Development Workshop

SESSION IV:  Impurities and Occupational Exposure Limits / Health Hazard Categorization
Chairs: Heather Dowty, Pfizer and Lauren Mihalcik, Amgen

10:25 - 10:30 Session Introduction
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10:30 - 10:50  Genotoxic Potential of Drug Substance/Product Impurities and Guidance
 John Nicolette, AbbVie

10:50 - 11:10  Risk Assessment of Two Mutagenic Diboron Reagents
 Krista Dobo, Pfizer

11:10 - 11:30  Extractables & Leachables in Intravitreal (IVT) Drugs 
Barry Astroff, Novartis

11:30 - 11:50  Ocular Impurities: Understanding the Impact of Potential Endotoxin  
Contamination for Intravitreally Administered Formulations 
Vladimir Bantseev, Genentech

11:50 - 12:10  Occupational Exposure Limit and Permitted Daily Exposure Applied to Ophthalmic Drugs 
James Chastain, Novartis

12:10 - 1:35 Lunch

SESSION V: Regulatory Guidance Development and Updates
Chairs: Lise Loberg, AbbVie and Stephanie Powlin, Takeda

1:35 - 1:40 Session Intro and Plenary Speaker Introduction

1:40 - 2:25  Plenary Talk:  Recent Regulatory Updates from ICH and FDA: Implications for Oncology Drugs 
John Leighton, FDA

2:25 - 2:55 Nonclinical Development and Human Dose Selection for CD3 Bispecifics
 Haleh Saber, FDA

2:55 - 3:25  Comparison of Developmental Toxicity Signals Between  
Alternative Assays and in vivo Studies: An Oncology Case Study

 Sarah Campion, Pfizer

3:25 - 3:45  Break

3:45 - 4:15  Proposal for the Evaluation of Therapeutics for the Treatment of  
Severely Debilitating or Life-Threatening Diseases

 Judith Prescott, Merck

4:15 - 5:00  Panel Discussion

5:00 - 6:30  Poster Session and Reception
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THURSDAY, MAY 17

8:00 - 9:00 Registration & Breakfast

DEVELOPMENT TOXICOLOGY WORKSHOP
SESSION VI: Key Learning from Recent Clinical Trials Experience
Chairs:  Paul Cornwell, Eli Lilly and Eunice Musvasva, Boehringer Ingelheim

9:00 - 9:05 Session Introduction

9:05 - 9:35  Rates and Reasons for IND Clinical Holds
 Larissa Lapteva, CBER, FDA

9:35 - 10:05  Resolving a Clinical Dilemma using a Preclinical Model:  
Insights from the Genentech Lucentis Sustained Delivery Program

 Giulio Barteselli, Genentech

10:05 - 10:35  Break

10:35 - 11:05  Addressing Differences in Opinion on NOAEL: A Case Study
 Paul Cornwell, Eli Lilly

11:05 - 11:35  A Tough Nut to Crack - Overcoming Risks of Testicular Toxicity in the Clinic
 Jeff Moffit, Bioverativ

11:35 - 11:40 Closing Remarks
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ABSTRACTS

PLENARY 

Leveraging Toxicology Experience to Solve Problems in the 
Developing World
Ken Frazier, GSK

Many opportunities exist for toxicologists to work abroad for defined 
periods of time and help improve the health and lives of people or 
animals in the developing world. These include secondments with 
international relief/aid agencies and nongovernmental organizations 
that are available from some pharmaceutical companies, full time 
job openings with some relief groups (such as Doctors without 
Borders, UNICEF or the Gates Foundation), temporary United 
Nations assignments, university sabbaticals, or missionary/outreach 
programs from religious organizations and church groups. A 
discussion of the speaker’s experience with the PULSE program and 
Tropical Laboratory Initiative assignment in Ghana demonstrate how 
a toxicology educational background and experience in science and 
medicine, problem solving, and logistics can effectively translate into 
the relief organizational workspace to combat and solve the myriad 
problems and struggles faced in these environments. There are a 
whole host of responsibilities that are a perfect fit for toxicologists 
and drug development specialists and that would be welcomed by 
aid organizations including logistical operational support, health 
facility management, public health outreach programs, fund raising, 
sanitation programs, IT support and metrics, government interface 
and even conflict resolution (for instance between opposing interests 
like wildlife vs. farmers vs. government policy.) While personal 
hardships and living conditions make these types of assignments 
challenging, they provide abundant personal satisfaction and 
individual growth opportunities.s.

DISCOVERY TOXICOLOGY 
WORKSHOP 

SESSION I 

A Zebrafish Testing Laboratory: Impacting the Pipeline Through 
Enhanced Toxicity and Efficacy Endpoints
Steven Cassar, AbbVie

A brief, general overview of how zebrafish are used as a model 
organism for studying safety and toxicology endpoints - including 
rationale, advantages, and challenges. The second half of the talk 
shares case studies from AbbVie’s zebrafish laboratory, providing 

insight into five different toxicity assays.

Time (and resource) Well Spent: Case Studies of High-Impact 
Cardiovascular Investigative Toxicology
Kevin French, GlaxoSmithKline

Safety evaluation of drug candidates is a lengthy, complex and 
resource intensive process that, quite often, can be fraught with 
unforeseen challenges. One of the most frequent and concerning 
causes of drug development attrition through all stages is when a 
cardiovascular (CV) effect is observed. By increasing the mechanistic 
understanding of a CV liability, the sponsor, clinicians and regulatory 
agencies can make better informed decisions on the suitability of 
a drug candidate for its proposed indication. I will share 2 case 
studies of mechanistic CV efforts at different stages of development, 
where investments of resource and time by the sponsor led to not 
just a better mechanistic understanding, but also had a profound 
impact on the decision to continue development. In the first case 
study, a regulatory request near filing was to test the hypothesis of an 
assumed class-wide CV effect for antiangiogenic kinase inhibitors. In 
vitro and in vivo approaches were designed and executed to generate 
an integrated hypothesis that the CV liabilities of in class agents can 
indeed differ. These findings impacted the review and approval.  In 
the second case study, a program faced two terminations during the 
FTIH-enabling toxicity studies, both of which were due to CV-related 
issues. Extensive biochemical off-target profiling did not identify 
targets. Novel in vitro fingerprinting platforms were then deployed 
to uniquely identify differing off-target mechanisms of structurally 
similar candidates. These in vitro approaches were then used to 
show a third pre-candidate did not share the CV fingerprint, and, to 
date, has not shown CV toxicity.

Integrating Alternative Developmental Toxicity Assays for 
Pharmaceutical Risk Assessment
Maia Green, Merck

Teratogenic potential of human drugs is assessed in embryo-fetal 
development (EFD) studies in two species as per ICH S5(R2) 
regulatory guidelines. In vitro developmental toxicity assays can 
be vital in early drug development efforts to distinguish teratogenic 
potential of drugs while reducing animal use. Results from two 
developmental toxicity in vitro assays were evaluated for their ability 
to predict the teratogenic potential of 83 compounds with known 
EFD outcome in rats. The mouse embryonic stem cell test utilizes 
transcriptomics to assess molecular endpoints (i.e., pluripotency 
and cell lineage markers) which get expressed during differentiation 
or growth inhibition of embryonic stem cells. The rat whole embryo 
culture assay determines the potential for developmental toxicity 
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through the treatment of embryos during a critical period of 
organogenesis gestation days 9-11. With an integrated model, the 
sensitivity and specificity for teratogens and/or embryo-lethal drugs 
in the presence (89% and 54%, respectively) or absence (96% and 
52%, respectively) of maternal toxicity was calculated. Based on 
these results, we propose that a battery of assays be used to screen 
for potential EFD toxicity and, in combination with reduced in vivo rat 
EFD studies, be a part of an integrated regulatory risk assessment.

SESSION II 

Concurrent Mast Cell and Complement Activation in the 
Cynomolgus Monkey
Darcey Clark, La Jolla Pharmaceutical

Hypersensitivity (HS) reactions can occur unexpectedly in 
preclinical studies when non-human primates are dosed with 
human biologics. HS are adverse immune reactions that are 
classified as either IgE mediated (anaphylactic, Type 1 HS) or 
non-IgE mediated (anaphylactoid). HS can result in the release of 
potent chemical mediators that can affect blood vessels, resulting 
in increased vascular permeability, vasodilation, and hypotension. 
We present a case study of an unexpected and adverse HS reaction 
in the cynomolgus monkey that occurred during a routine PK/PD 
study with a large molecule. Our investigation into this adverse event 
revealed that multiple immune mechanisms were involved, including 
the formation of anti-drug IgE antibodies (ADA), circulating immune 
complexes (CIC), and complement activation.   

Mitigation Strategy to Enable Dosing through an Anaphylactoid 
Reaction in Rodent Species to Identify Target Organ Toxicity
Dong Lee, Revolution Medicines

In a small molecule discovery program targeting a bacterial enzyme, 
acute toxicity in the form of compound-induced anaphylactoid 
responses were observed shortly after dosing which affected 
tolerability. This off-target acute toxicity, driven by physical chemical 
properties of the compounds, limited higher doses from being 
tolerated and moving forward into repeat-dose safety studies.  In 
vitro and in vivo methodologies were used to prioritize compounds 
based on lower risk of inducing this anaphylactoid response and to 
enable higher tolerated exposures in repeat dose studies to identify 
target organ toxicity.

SESSION III 

Utility of Animal Models for the Assessment of CAR T Efficacy 
and Safety
Jenny Marlowe, bluebird bio

Recent regulatory approvals of chimeric antigen receptor (CAR) 
T cell therapies for the treatment of hematological malignancies 
highlight the promise of this important new class of anti-cancer 
therapeutics. CAR T cell therapies have proven less effective in 
solid tumor indications, and have been associated with common 
and dangerous side effects, including normal tissue toxicities, 
neurological toxicities, and severe cytokine release syndromes. 
Understanding the potential for CAR T products to impart efficacy 
or toxicity within the context of specific targets and indications is 
challenged by a general lack of animal models capable of predicting 
adverse events or efficacy outcomes. This talk will outline various 
considerations for the selection of appropriate animal models based 
on the goals of a particular study and highlight specific examples of 
the utility of animal models in predicting clinical responses.

Preclinical Assessment of Immunomodulatory Antibody 
Combinations
Claudette L Fuller, Merck

The combination of immunotherapy agents is an actively growing 
field of clinical investigation, with quick expansion in the number, 
study designs (i.e., large and small molecules), therapy options (eg., 
mAbs plus chemotherapy),  and indications (such as cancer, HIV) of 
clinical trials. While ICH Guidance for Biologics (ICH S6 R1 and ICH 
S6 Addendum) does not comment on the preclinical assessment 
of antibody combinations to support combination clinical studies, 
some direction can be found in the Guidance on Nonclinical 
Safety Studies (ICH M3 R2) and Anticancer Pharmaceuticals (ICH 
S9).  Broadly, the level of clinical experience, the duration of the 
intended clinical study, as well as the presence of any significant 
toxicologic concerns should be weighed in the decision to perform 
additional preclinical studies. We discuss potential approaches to 
the diligent preclinical assessment of immunomodulatory antibody 
combinations using  data obtained from pharmacology models and  
non-clinical species to identify the potential risk toxicity profile of the 
combination therapies.

ADA or Non-ADA: That is the Immune Complex Question?
Curtis Maier, GlaxoSmithKline

When vascular inflammation is observed on nonclinical repeat dose 
toxicology studies with human biopharmaceuticals, the interpretation 
of findings is critical in understanding clinical relevance. Since 
biopharmaceuticals often elicit anti-drug antibodies (ADA) in 
animals, vascular inflammation may be associated with immune 
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complex deposition in vessel walls. It can be argued that ADA-
mediated pathology generally has little clinical relevance and can 
be managed by characterizing immunogenicity potential in humans.  
However, biopharmaceuticals with immuno-enhancing or immuno-
modulatory properties may produce similar findings independently 
of ADA, which can confound the prediction of clinical risk. Since 
there is no discreet marker for ADA-mediated vascular inflammation 
and ADA is not always detected in affected animals, additional 
endpoints must be considered to build a weight of evidence position 
supporting the interpretation that pathology is related to ADA. Case 
studies of vascular inflammation observed on toxicology studies 
with biopharmaceuticals are presented along with the additional 
endpoints that were considered in the overall interpretation. 
These include incidence and dose-response relationship, and 
association with infusion reactions, ADA and evidence of immune 
complex deposition and biomarkers of inflammation or complement 
activation, and the exclusion of other mechanisms, such as 
infections, autoimmunity or pharmacology-related pathology. 

CLL-1 T-cell Dependent Bispecific: A Tale of Two Affinities
Steven Laing, Genentech

Introduction: Acute Myeloid Leukemia (AML) is an unmet medical 
need for which a T-cell dependent bispecific antibody (TDB) is a 
potential therapeutic. C-type Lectin-like molecule 1 (CLL-1) is 
a promising target for such a TDB as it is expressed in AML, but 
not on normal hematopoietic stem cells. We compared the toxicity 
and pharmacodynamics of two TDBs with the same anti-CLL-1 arm 
and either a low affinity anti-CD3 arm (aCLL1-L) or a high affinity 
anti-CD3 arm (aCLL1-H). Experimental design: Male cynomolgus 
monkeys received vehicle (n=3), 0.5 mg/kg aCLL1-H (n=3), 0.5 
mg/kg aCLL-L (n=3), or 0.2 mg/kg aCLL1-L (n=6) by IV infusion 
and were observed for 8-28 days. Methods: Hematology, T-cell 
activation status, serum cytokines, clinical chemistry, coagulation, 
and toxicokinetics were assessed. Bone marrow CLL-1+ cells (flow 
cytometry) and histopathology were conducted at necropsy on D8, 
D21 or D28. Results: 0.5 mg/kg aCLL1-H resulted in severe toxicity 
and morbidity within 8-36 hours associated with massive cytokine 
release, T-cell activation, and microscopic evidence of vascular 
collapse. Administration of 0.5mg/kg aCLL1-L resulted in febrile 
neutropenia in one animal requiring euthanasia on D6. Administration 
of 0.2 mg/kg aCLL1-L was well tolerated, inducing modest elevations 
of serum cytokines, marked depletion of target cells by D4-8 that 
recovered by D12-15, and reversible hypocellularity in the bone 
marrow and lymphoid tissues. Conclusion: Altering the affinity of the 
anti-CD3 arm of TDBs can dramatically alter their toxicity. Impact 
statement: aCLL1-L resulted in optimal pharmacodynamics with 
minimal toxicity in monkeys and could be effective in AML. 

DEVELOPMENT TOXICOLOGY
WORKSHOP 

SESSION IV 

Genotoxic Potential of Drug Substance/Product Impurities and 
Guidance
John Nicolette, AbbVie

There is increasing regulatory scrutiny on pharmaceutical 
manufacturers to provide safety assessments on contaminants 
of drug substance, drug product, or extractables/leachables, 
amongst others. Options for patient safety may mean control in drug 
substance/product, a change in the components of the medical 
device, or derivation of a permissible daily exposure (PDE) to the 
contaminant. The first two presentations will focus on the genotoxic 
potential of drug substance/product impurities with emphasis 
guidance provided in ICH M7. A brief overview of this guideline will be 
presented including strategies for assessing the mutagenic potential 
of an impurity via in silico methods or in vitro bacterial mutagenicity 
testing. If in vitro results are positive, there are options to control 
the impurity in the drug to the appropriate regulatory-acceptable 
threshold of toxicological concern (TTC) for the duration of clinical 
exposure or derivation of an alternative PDE. Case examples and 
issues from mutagenicity testing will be presented. When an impurity 
tests positive in a bacterial mutation assay, typically control is set 
to the appropriate TTC value. Our second talk will describe in vivo 
testing to set an alternative PDE(s) for mutagenic reagents above the 
TTC level for drug substance.

Risk Assessment of Two Mutagenic Diboron Reagents 
Krista Dobo, Pfizer

The diboron reagents, bis(pinacolato)diboron (b2pin2) and 
tetrahydroxydiboron (THDB) are commonly used in the synthesis of  
pharmaceuticals. Both reagents are mutagenic in the Ames assay. 
An in vivo phosphatidylinositol glycan anchor biosynthesis class A 
(Pig-a) mutation assay was conducted to determine if a mutagenic 
response occurs in vivo and if so, to characterize the dose response 
relationship such that a compound specific permitted daily exposure 
(PDE) value could be defined for b2pin2 and THDB. Due to the 
high aqueous instability of b2pin2, it was not possible to develop 
a formulation feasible for administration in vivo. However, given 
that b2pin2 rapidly degrades to THDB, and that THDB is likely 
the ultimate mutagenic species, it is reasonable to apply the PDE 
developed for THDB to b2pin2. THDB was administered to rats 
intravenously for 28 days up to the maximum feasible dose of 30 
mg/kg/day. There was a statistically significant increase in mutant 
red blood cells (RBCs) observed on Days 33 and 54 at the high 
dose, compared to the vehicle control. There was no significant 
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increase in mutant cells observed at the mid and low dose (15 and 
6 mg/kg/day, respectively). The dose response data was evaluated 
to determine a point of departure and the resultant benchmark dose 
lower confidence limit 1 standard deviation (BMDL-1SD), 5.8 mg/
kg/day, was used to calculate a PDE using appropriate uncertainty 
factors as outlined in ICH Q3C. Using this approach, a PDE of 116 
µg/day has been established and is applicable to both b2pin2 and 
THDB.

Ocular Impurities: Understanding the Impact of Potential 
Endotoxin Contamination for Intravitreally Administered 
Formulations
Vladimir Bantseev, Genentech 

While it is important to understand the key product quality attributes 
for intravitreal (ITV) formulations, potential endotoxin contamination 
is an important concern in both manufacturing and safety assessment 
of ITV formulations since intracameral exposure to endotoxin is 
known to elicit an inflammatory response and breakdown of the 
blood-ocular barrier. Compared to pharmaceuticals, therapeutic 
biologics for intravitreal ITV administration may be at increased 
risk for contamination with endotoxin or other biologic impurities, 
particularly if they are produced in prokaryotic expression systems. 
Little is known about the sensitivity and time course of the ocular 
response to endotoxin following ITV administration. Our recent data 
with ITV reference endotoxin defining a no-observable effect level in 
rabbits and monkeys will be presented.

Characterization of this response would allow for a more informed 
risk assessment of novel ITV formulations. Importantly, such data 
would also allow the discrimination of drug-related effects from 
endotoxin-related effects in nonclinical safety studies for biologic 
therapies, where nonspecific inflammation to a humanized protein 
is often observed.

Occupational Exposure Limit and Permitted Daily Exposure 
Applied to Ophthalmic Drugs
James Chastain, Novartis

Regulatory authorities mandate quality standards, e.g. GMP, for the 
manufacture of drugs for human use. As the majority of these drugs 
are produced at contract manufacturing facilities, it is not surprising 
that the same equipment might be used for a variety of drug 
products. This necessitates proper cleaning of equipment to avoid 
cross-contamination of one drug to another. The EMA has provided 
guidance for determining Permitted Daily Exposure (PDE), based 
on scientific rationale, and maximum safe carry-over. However, the 
focus of available guidance has been on systemic drugs, with little 
mention of those administered locally, and no mention of ophthalmic 
drugs. Recently, some have proposed methods for calculating PDE 
for topical ocular drugs, under different manufacturing scenarios for 

ocular and systemic products. These will be presented along with 
an overview of PDE and Occupational Exposure Limit (OEL), and 
discussion of remaining gaps for ophthalmics, e.g. the lack of rules 
for intravitreal drugs.

SESSION V 

PLENARY

Recent Regulatory Updates from ICH and FDA: Implications for 
Oncology Drugs 
John Leighton, FDA

The presentation will provide recent regulatory updates from 
the International Council on Harmonization guidance on the 
Questions and Answers to S9: Nonclinical Evaluation for Anticancer 
Pharmaceuticals, discussing areas where additional information is 
provided relative to the original 2010 guidance. Included will be 
a discussion around the Scope, antibody-drug conjugates, and 
use of recovery groups. Other topics to be discussed are the draft 
guidance on reproductive toxicity testing and labeling of oncology 
pharmaceuticals, development of products for severely debilitating 
or life threatening hematologic disorders, and development of animal 
models to address needs in immune-oncology drug development. 

Nonclinical Development and Human Dose Selection for CD3 
Bispecifics 
Haleh Saber, FDA

Increasing interest in immune-therapy for treatment of patients 
with cancer has resulted in novel immune-oncology (IO) products. 
While IO products share the outcome of activating the body’s 
immune system against cancer cells, their novel structural and 
molecular attributes create unique challenges. The presentation 
will highlight challenges in nonclinical development associated 
with IO products, such as CD3 bispecific constructs and immune 
checkpoint inhibitors/stimulators. A summary of data analysis from 
investigational new drug applications (INDs) will be presented and 
potential path forward will be discussed. 

Comparison of Developmental Toxicity Signals Between 
Alternative Assays and In Vivo Studies: An Oncology Case Study 
Sarah Campion, Pfizer

The use of alternative developmental toxicity assays for risk 
assessment purposes requires an understanding of the doses and/
or exposures at which signals of developmental toxicity are observed 
across alternative and traditional assays. This presentation will review 
the developmental toxicity of an oncology compound in rat whole 
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embryo culture (rWEC), the zebrafish developmental toxicity assay 
(ZDTA), the murine embryonic stem cell test (mEST), and an in vivo 
rat study. Concentrations of test article in media or tissue in alternative 
assays was evaluated to allow for exposure-based comparisons of the 
developmental toxicity signals in these assays and in vivo in the rat. The 
compound was teratogenic and embryotoxic in rats, and all alternative 
assays predicted it to be teratogenic. There was a dose-dependent 
increase in WEC and ZDTA phenotype abnormalities and for inhibition 
of differentiation in the mEST. In addition to predicting teratogenicity, 
this suite of alternative assays bracketed the lowest observed effect 
concentration in the rat.

Proposal for the Evaluation of Therapeutics for the Treatment of 
Severely Debilitating or Life-Threatening Diseases 
Judith Prescott, Merck

The US Food and Drug Administration (FDA) defines “life-threatening” 
conditions as “(1) Diseases or conditions where the likelihood of 
death is high unless the course of the disease is interrupted; and 
(2) Diseases or conditions with potentially fatal outcomes, where the 
end point of clinical trial analysis is survival”.  The FDA additionally 
defines “severely debilitating” as “diseases or conditions that cause 
major irreversible morbidity”. Because SDLT diseases are conditions 
in which life expectancy is short or quality of life greatly diminished, 
the medical context is comparable to that of advanced cancer and a 
similar therapeutic development paradigm should apply (Prescott etal. 
2017). Potential SDLT diseases with significant clinical impact may 
include advanced-stage congestive heart failure, advanced Parkinson’s 
disease, and Huntington’s disease. The primary benefit of a well-
constructed, modified early and late development approach would 
be to allow patients earlier and continued access to new, potentially 
effective therapies for SDLT diseases while maintaining standards 
for safety and effectiveness and to increase the speed of progression 
through development. In addition, enabling facile development of 
SDLT disease therapeutics should avoid unnecessary use of animals 
and lessen the direct economic burden and indirect societal cost 
associated with late-stage and end-of-life conditions. While there are 
regulatory guidelines for advanced cancer therapies and for therapies 
for rare diseases (which include some, but importantly not all, SDLT 
conditions), as well as regional regulatory programs primarily employed 
to expedite later development programs for serious conditions, there is 
minimal, and no global, guidance to facilitate early development and 
availability of non-oncology SDLT disease therapeutics for patients with 
limited therapeutic options. Development of international regulatory 
guidance to ensure consistent approaches across health authorities 
and international boundaries is essential. Without such conditions, 
investment in development of therapeutics for SDLT diseases will be 
sporadic, limited and insufficient to address the unmet medical need.

SESSION VI 

Rates and Reasons for IND Clinical Holds
Larissa Lapteva, CBER, FDA

Dr. Lapteva’s presentation will outline the current provisions and 
regulatory policies related to imposition of clinical hold during product 
development along with the common reasons for IND holds. The 
overall expectations for product quality assurance, preclinical safety 
evaluation, and the challenges of translating product characteristics 
into clinical performance will be discussed. Technical issues related 
to IND holds for both drugs and biological products will be described 
along with references to the available FDA and ICH guidelines and 
recommendations on avoiding common pitfalls resulting in study 
suspension. Key principles for safe product development and the 
need for recognition of the areas pertinent to clinical and regulatory 
decision-making will be highlighted.

Resolving a Clinical Dilemma Using a Preclinical Model: Insights 
from the Genentech Lucentis Sustained Delivery Program
Giulio Barteselli, Genentech

While collaborating on the Genentech Phase II study for the sustained 
release of Lucentis though the RPDS (Ranibizumab Port Delivery 
System) implant, a novel approach to reduce the burden of frequent 
anti-VEGF injections on patients with neovascular AMD and improve 
real world outcomes, the Genentech team had to work quickly and 
creatively to solve an unexpectedly high rate of surgical complications 
post-implant insertion into the eye, and ensure continuation of the 
study. This talk will describe how the RPDS team worked together to 
break through these boundaries and achieve success by translating 
results from a preclinical model to humans.

Addressing Differences in Opinion on NOAEL: A Case Study
Paul Cornwell, Eli LIlly

Establishing an NOAEL in toxicology studies play an important role in 
enabling clinical development, often impacting starting and maximum 
clinical dose levels. When assessing the adversity of findings in toxicology 
studies, it can be difficult to reach consensus among multiple expert 
evaluators. In turn, this assessment can affect the overall NOAEL of 
the study. In this case study, a constellation of histologic effects at the 
pancreatic endocrine-exocrine interface was observed in test-article 
treated rats. After regulatory review, there was a difference in opinion 
on whether this pancreatic finding was adverse, which resulted in 
different values for the NOAEL. The sponsor followed up by convening 
an expert Pathology Working Group (PWG) to reassess the pancreatic 
histology across several rat repeat-dose studies to determine if the 
pancreatic finding should be considered adverse in the context of the 
complete data set. An additional rat study was conducted to further 
characterize this pancreatic effect, including assessing the time 
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course of the lesion, assessing the impact (if any) on indicators of 
pancreatic function/injury (glucose tolerance test, amylase and lipase 
levels) and evaluating the variability of these pancreatic effects in 
three different strains of rats [CRL:CD(SD), HSD:SD, Crl:WI(Han)]. 
The overall conclusion from this additional assessment was that these 
changes in rats were unlikely to be predictive of similar changes in 
humans administered the test article in question. This presentation 
will explain how the assessment of the pathology working group and 
the additional rat study were integrated to reach this conclusion.

A Tough Nut to Crack: Overcoming Risks of Testicular Toxicity in 
the Clinic
Jeff Moffit, Bioverativ

Testicular toxicity can be a complex safety issue to manage early in 
the drug development process. Presently, there are a lack of effective 
biomarkers to detect testicular dysfunction and the latent nature of 
testicular pathology can make it difficult to detect conclusive signs 
of toxicity prior to conducting longer duration studies. Furthermore, 
the reproductive tracts of peripubertal or sexually immature animals, 
which are commonly used in Phase 1-enabling toxicology studies, 
can confound the interpretation by resembling degenerative changes.  
The present case study describes a partial clinical hold in a Phase I 
clinical trial evaluating a small molecule in a non-life threatening CNS 
disease. This partial hold, which limited the clinical dose and duration 
of administration, was based upon sporadic signs of testicular toxicity 
in the 2 and 4 week repeat dose rat toxicology studies. A risk mitigation 
strategy was developed to generate additional data that directly 
addressed the Agency concerns, enabling a data-driven decision on 
the ultimate risk/benefit for advancement of the program, and without 
any delay to the clinical plan.  
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Vladimir Bantseev, PhD, Genentech Dr. Bantseev is a Scientist/Toxicologist in the Safety Assessment Department at the Genentech, 
Inc. where since 2010 he is supporting ophthalmic drug development for retinal diseases of small molecules, biologics, medical devices 
and ocular drug delivery systems from lead optimization through registration. More recently besides ophthalmology he has expanded 
into Neuro and CIT therapeutic areas as well. Prior to joining Genentech, 2007-2010 he served as a Study Director at Covance-Madison 
supporting ocular efficacy and nonclinical safety studies and was involved in development and validation of animal models for eye diseases. 
Before that 2002-2007 he was a Research Assistant Professor in the School of Optometry, University of Waterloo with research focused on 
anatomy and physiology of the eye and the role of mitochondria in terms of ocular metabolism and molecular function. 

Dr. Bantseev is a Fellow of the American Academy of Optometry and an elected board member (past councilor 2016-2018, and currently 
2018 - a communications officer) of the Ocular Toxicology Sub Specialty at the Society of Toxicology. He is also an active member of the 
Association for Research in Vision and Ophthalmology.  

Dr. Bantseev earned his B.Sc. in biology from the University of Western Ontario and M.Sc. and Ph.D. in Vision Science/Biology from the 
University of Waterloo. He has presented and published extensively in the area of ocular anatomy, physiology and toxicology.

Giulio Barteselli, MD, Genentech Dr. Barteselli is an Associate Medical Director of Ophthalmology at Genentech. In his role, Giulio 
serves primarily as Medical Monitor for the Phase II LADDER trial, evaluating the sustained delivery of Lucentis (ranibizumab), as well as clinical 
lead for the ranibizumab port delivery system (RPDS) program. 

Prior to joining Genentech as an Assistant Medical Director in 2014, Giulio was an attending ophthalmologist at a major university hospital in 
Milan (Italy). He previously served as an Associate Director of Clinical Trials and Imaging at the Jacobs Retina Center at Shiley Eye Institute at the 
University of California San Diego (UCSD), where he completed multiple post-doctoral research fellowship programs, including those in Diseases 
and Surgery of the Vitreous, Retina, Uveitis and Intraocular Inflammation, and in Neuro-Ophthalmology. 

Giulio received his medical degree at the University of Milan-Bicocca, Italy, in 2005, and he completed his ophthalmology residency at the 
University of Milan, Italy, in 2010. During his career, he was involved in more than 15 ophthalmology clinical trials as investigator, study 
coordinator, or certified photographer. 

Giulio has authored more than 50 peer-reviewed articles in the major ophthalmology journals, has authored several ophthalmology book 
chapters, and is an active reviewer for Retina, IOVS, Survey of Ophthalmology and PlosOne. 

Sarah Campion, Pfizer Sarah is currently a Senior Principal Scientist in the Developmental and Reproductive Toxicology (DART) group 
in Drug Safety Research and Development at Pfizer. She received her PhD in pharmacology and toxicology from the University of Connecticut 
in 2008. Prior to joining Pfizer in 2010, she was a postdoctoral fellow at Brown University where she studied male reproductive toxicology. As 
a member of the DART group at Pfizer, Sarah is involved in the design and interpretation of both regulatory and investigative DART studies.

Steven Cassar, AbbVie Steven has been with AbbVie for over 20 years, during which he was a member of various departments in drug 
discovery and development. His most recent position, using zebrafish for toxicology began in 2014.

James Chastain, Novartis Dr. James Chastain is Executive Director, PK Sciences-Ophthalmology at Novartis Institutes for BioMedical 
Research in Cambridge, MA. Formerly, he was Head of the Ocular Pharmacokinetics and Disposition department at Alcon Research, Ltd. (a 
Novartis company)/NIBR in Fort Worth, TX. He received his BA in Chemistry and MS in Physical Sciences from the University of Missouri and 
his PhD in Pharmacology from Dept. of Pharmacology, Toxicology and Therapeutics at the University of Kansas Medical Center, followed by post-
doctoral studies and research in the Dept. of Pharmaceutical Sciences at the University of Kansas. He then served as Group Leader at Oread 
Laboratories and Argus Pharmaceuticals before joining Alcon, where he oversaw the characterization of small and large molecule preclinical 
and clinical DMPK/PD supporting development of ophthalmic pharmaceuticals. Dr. Chastain specializes in ocular pharmacokinetics and drug 
delivery, about which he has published various journal articles and book chapters, and has presented in various forums, e.g. SOT. He is a 
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member of American Association of Pharmaceutical Scientists (AAPS), founding member and former chair of the AAPS Ocular Drug Delivery 
and Disposition Focus Group, and is a full member of the American Society for Clinical Pharmacology and Therapeutics (ASCPT). 

Darcey Clark, La Jolla Pharmaceuticals Ms. Clark is currently a Principal Scientist, Toxicology, at La Jolla Pharmaceuticals in La 
Jolla CA. Formerly she was a Senior Scientist with Amgen in their Discovery Toxicology group, where she focused on Immunotoxicology and 
Issue Resolution. A key aspect of this role was investigating mechanisms of unexpected immune reactions that occurred during pre-clinical 
studies, especially hypersensitivity and anaphylactoid reactions. Based on this experience, she became a Liability Strategy Lead (LSL) for Amgen 
Immunology and Hematology targets, and designed strategies and predictive toxicology assays to screen for liabilities associated with immune 
cells. Prior to joining Amgen, Darcey was a Scientist in the Pre-Clinical Department at ICOS corporation, where she provided both Pharmacology 
and Toxicology support.  
 
Ms Clark is a Diplomat of the American Board of Toxicology (class of 2008), and a member of the Society of Toxicology (SOT) and the American 
College of Toxicology (ACT). She received a Bachelor of Science degree in Biochemistry, and a Master’s degree in Pathology from the University 
of Washington. 

Paul Cornwell, PhD, Eli Lilly Dr. Paul Cornwell is a Principal Research Scientist in Nonclinical Safety Assessment at Eli Lilly and 
Company. Prior to joining Lilly, Paul was a research scientist at the former Rosetta Inpharmatics LLC, a wholly owned subsidiary of Merck & Co. 
Inc. Paul received his bachelor’s degree from Wabash College and a Ph.D. in pharmacology from Indiana University. After his graduate work, he 
completed a postdoctoral fellowship at the former CIIT Centers for Health Research in Research Triangle Park, NC. Paul is currently the Chair-
Elect for the Development Toxicology Workshop portion of the APT organizing committee, is currently a member of the Society of Toxicology, and 
is a Diplomate of the American Board of Toxicology. He has a significant amount of experience in the development of small and large molecule 
pharmaceuticals.

Dolo Diaz, PhD, Denali Therapeutics Dr. Diaz is currently the Head of Safety Assessment at Denali Therapeutics. Previously Dr. 
Diaz was the Head of Small Molecule Discovery Toxicology at Genentech, where for nine years she led compound optimization and safety 
strategies for the small molecule discovery portfolio across therapeutic areas. Before that, Dr Diaz worked at CEREP Inc. for four years, where 
she established and headed the In-vitro Toxicology group. Dolo received her PhD in Toxicology from the University of Washington, followed by 
post-doctoral work at the Fred Hutchinson Cancer Research Center in Seattle. Dolo has authored/co-authored more than 30 peer-reviewed 
publications in the field of Toxicology and she is a Diplomate of the American Board of Toxicology.

Krista Dobo, PhD, Pfizer Krista is the Senior Director of the Genetic Toxicology Department at Pfizer Global Research and Development 
in Groton, CT. She holds a B.S. in Biology from Indiana University of Pennsylvania, and received her Ph. D. in Environmental Toxicology from 
the University of California, Riverside. During her graduate years she applied various in vitro genotoxicity assays to evaluate mechanisms of 
clastogenicity and mutagenicity. She was a post-doctoral fellow for 1 year in the Genetic Toxicology Department at Bristol-Myers Squibb. She 
then joined the Genetic Toxicology group at Pfizer in 1997. Currently, in addition to her role leading the Genetic Toxicology group, Krista provides 
subject matter expertise for impurity related issues for projects across all stages of drug development as well as for marketed products. Krista 
has served two terms as a member of the Genetic Toxicology Association (GTA) Board of Directors and also acted as Chair of the GTA. She is 
also a former Councilor of the Environmental Mutagenesis and Genomics Society (EMGS), and served as Co-Chair of the EMGS Applied Genetic 
Toxicology special interest group. She has been an active participant in PhRMA LDKIT efforts to revise the ICH Genetic Toxicology Testing 
Guidance (ICHS2R) and develop the ICH M7 Guideline.

 Heather Dowty, Pfizer Heather Dowty is currently an Associate Research Fellow and Drug Safety Team Lead in Drug Safety Research and 
Development at Pfizer in Andover, MA. Heather enjoys her portfolio role as a project team representative responsible for assessment of target 
safety liabilities, developing the nonclinical safety strategy for individual project teams from discovery through development, and supporting 
due diligence efforts for potential in-license programs. She has held previous roles in management of the General Toxicology Discipline, leading 
a team of In Vivo Study Scientists, Study Directors, and Project Team representatives to design, conduct and report in vivo exploratory toxicity 
studies in support of Pfizer’s research portfolio. She initially supported the Pfizer DSRD site in Saint Louis, MO and later was selected to lead 
the successful buildup and implementation of the General Toxicology Laboratory in Massachusetts. She received a BS in Pharmacology and 
Toxicology from the University of Wisconsin-Madison School of Pharmacy and a PhD in Toxicology at the Kettering Laboratories, Department of 
Environmental Health, University of Cincinnati. Heather began her career in toxicology as a Scientist in the Drug Safety Assessment Department 
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at Procter & Gamble Pharmaceuticals gaining increased experience and responsibilities as a Study Director, Team representative, and PhRMA 
Genetic Toxicology working group member. She attained board certification from the American Board of Toxicology and is a Full Member of SOT 
and ACT. 

Claudette (Tonya) Fuller, PhD, Merck Dr. Fuller, a Senior Principle Scientist at Merck, completed her undergraduate degree at Virginia 
Tech in Microbiology/Immunology and her PhD in Viral Immunology at University of Virginia. She did postdoctoral work at University of Texas 
Medical Branch and National Cancer Institute- National Institutes of Health focusing on molecular immunology. During her postdoctoral work, 
she had the opportunity to teach at Baylor College of Medicine and Johns Hopkins University Graduate School. Dr. Fuller was a Staff Scientist at 
US Army Medical Research Institute of Infectious Disease (USAMRIID, Frederick, Maryland) where she worked on biothreat detection and the 
immune response to Ebola/Marburg and F. tularensis.
 
Before joining Merck, Dr. Fuller worked at GlaxoSmithKline, where she served as Chair of GSK’s Immunotoxicology Safety Panel and was 
responsible for assessing and advising on preclinical and clinical issues related to immunity. At Merck, Dr. Fuller focuses on the development of 
immuno-oncology biologics. She is the chair of the ImmunoTox Expert Group that provides counsel and insight for early and late development 
programs at Merck.

Maia L. Green, PhD, Merck Research Laboratories Dr. Green is a Principal Scientist in the Department of Safety Assessment 
and Laboratory Animal Resources at Merck Research Laboratories, West Point, PA. She joined Schering-Plough, now Merck in 2009 as a 
Study Director in Developmental and Reproductive Toxicology (DART) and was appointed as the Investigational DART Lead. As team leader, 
she provides continued pipeline support to de-risk early stage compounds for possible teratogenicity and assists to develop and refine the 
use of alternative developmental and reproductive toxicity models. She earned her B.S. degree in Genetic Engineering and Chemistry from 
Cedar Crest College, Allentown, PA in 2002, a M.S. in Developmental Biology and Teratology from Thomas Jefferson University, Philadelphia, 
PA in 2005 and a Ph.D. in Biochemistry and Molecular Biology from the University of Louisville, Louisville, KY in 2009. At the University of 
Louisville, she worked in the Birth Defects Center in the Department of Molecular, Cellular and Craniofacial Biology, where she received a 
National Institute of Environmental Health Science Fellowship training grant, to complete research focused on fetal alcohol syndrome and the 
effects of mitochondrial dysfunction on the developing embryo. She is a member of the Teratology Society, the Middle Atlantic Reproduction 
and Teratology Association (MARTA) and the National Birth Defects Prevention Network (NBDPN). She was an Academic Advisor for a graduate 
student at Thomas Jefferson University. She also published in a number of peer reviewed scientific journals and a book chapter.  

Christine Hegedus Karbowski, PhD, Amgen Dr. Christine Hegedus Karbowski is a Senior Scientist in Comparative Biology and 
Safety Sciences at Amgen, Inc. She is a member of the Society of Toxicology, an organizing committee member for APT since 2014, and a 
previous member of the American Association for Cancer Research and the Environmental Mutagen Society. Dr. Karbowski received her B.A. 
in Molecular and Cell Biology and her Ph.D. in Molecular Toxicology, both from U.C. Berkeley. Her research has focused on applying ‘Omics 
technologies such as transcriptomics, proteomics, and metabolomics for hazard identification in preclinical toxicology studies. During her 10 
years at Amgen, Dr. Karbowski has served as a subject matter expert utilizing gene expression and genetic data for understanding potential 
target based liabilities as well as provided guidance for development of internal databases to query and visualize such data. Currently Dr. 
Karbowski serves as a project team representative for programs across both large and small molecule modalities.

Steven Laing, Genentech Dr. Steven Laing is a Diplomate of the American College of Veterinary Pathology and has worked in the Safety 
Assessment Department at Genentech since 2015. He has supported the development of molecules in several therapeutic areas with a focus 
on immunology and infectious disease targets. Prior to moving to Genentech, Steven worked at the California National Primate Research Center 
where he supported research investigating the effects of chronic viral infection on the mucosal immune system, and chronic colitis of macaques. 

Larissa Lapteva, MD, FDA Dr. Larissa Lapteva is a clinician with experience in clinical research investigating novel drugs and biological 
products. Since joining FDA in 2006, Dr. Lapteva has held review and leadership positions in Center for Drugs Evaluation and Research 
and Center for Biologics Evaluation and Research, and has provided scientific and regulatory advice for clinical development programs with 
investigational products in various therapeutic areas. Dr. Lapteva has received her Medical Doctor degree from Moscow Medical Academy, 
a degree of Master of Health Sciences from Duke University, and a degree of Master of Business Administration from R.H. Smith School of 
Business. Dr. Lapteva is currently serving as the Associate Director for Clinical and Nonclinical Regulation in the Division of Clinical Evaluation, 
Pharmacology, and Toxicology, in the Office of Tissues and Advanced Therapies in the Center for Biologics Evaluation and Research at FDA. 
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Dong Lee, PhD, Revolution Medicines Dr. Lee is head of the safety pharmacology and toxicology function at Revolution Medicines, 
a San Francisco Bay Area start-up focusing on targeted oncology therapies. In this role, he oversees the nonclinical safety strategy for the 
company’s programs in discovery and early development. He previously worked at Genentech in discovery toxicology and at Pfizer in investigative 
toxicology. His PhD was in immunology at Harvard University and his scientific interests encompass all things related to immunology in human 
diseases, immuno-oncology and immunotoxicology.

John Leighton, PhD, Revolution Medicines Dr. Leighton received his PhD from the Department of Physiology and Biophysics 
at the University of Illinois, Urbana-Champaign. Dr. Leighton first came to FDA as a toxicology reviewer in the Center for Veterinary Medicine 
and then moved to the Division of Oncology Drug Products in CDER as a reviewing pharmacologist. Dr. Leighton is currently Director for the 
Division of Hematology Oncology Toxicology in the Office of Hematology and Oncology Products, where his primary responsibility is providing 
policy direction and review oversight of nonclinical studies submitted to support IND, NDA and BLA applications for oncology and hematology 
indications. Dr. Leighton serves as co-chair of the PTCC Computational Toxicology Subcommittee. He serves as Rapporteur for the ICH S9 Q&A 
guidance for anticancer pharmaceuticals and is Deputy Topic Lead for FDA for ICH Q3D, Elemental Impurities. Dr. Leighton is a Diplomate of 
the American Board of Toxicology.

Bruce LeRoy, PhD, AbbVie Dr. LeRoy attended the University of Georgia and received a Bachelor’s degree in Microbiology. Following 
his undergraduate degree, he received a DVM degree from the UGA College of Veterinary Medicine in 1989. He was a small animal veterinarian 
in private practice in Richmond, Virginia for several years following graduation from veterinary school. He returned to school at The Ohio State 
University where he completed a residency in veterinary clinical pathologyand was board certified in veterinary pathology in 2000. While at Ohio 
State, he completed a PhD in Veterinary Biosciences. Prior to joining Abbvie, Bruce was an Associate Professor of Pathology at the UGA College 
of Veterinary Medicine, where he taught clinical pathology in the professional veterinary curriculum, as well as graduate level courses in tumor 
biology and cell pathology. In 2010, he joined Abbvie as an Investigative Pathologist in the Cellular, Molecular, and Exploratory Toxicology group. 
At Abbvie, he has provided early and late-stage project support to several therapeutic areas such as immunology, oncology, and neglected 
tropical diseases. During his time at Abbvie, he has provided oversight to the ultrastructural pathology group, and is currently the director of the 
Zebrafish Tox Testing laboratory. He has been in his current position as Senior Principal Pathologist in Preclinical Safety since May of last year. 
His research interests include prostate cancer and bone metastases, and the role of biomarkers in the assessment of renal injury. He has served 
on numerous committees in the American College of Veterinary Pathologists, as well as an Editorial Board member of the journal Veterinary 
Clinical Pathology. He has over 30 peer-reviewed publications and the author of 4 book chapters, and has been an invited speaker at national 
and international meetings and conferences.

Lise I. Loberg, PhD, DABT, PMP, AbbVie Dr. Loberg has over 15 years’ experience as a toxicologist and project manager in the 
biopharmaceutical industry. Dr. Loberg supports preclinical safety evaluation of compounds in development, from lead selection to late-stage 
clinical trials and marketed drugs. She has experience with large molecule biotechnologies including antibody-drug conjugates and small 
molecule drugs ranging across several therapeutic areas including neuroscience, oncology, immune-oncology and renal disease. Dr. Loberg 
is a Diplomate of the American Board of Toxicology and has earned the Project Management Professional (PMP) certification. She served as 
Treasurer (2011-2013) and Councilor (2010-2011) for the Midwest Regional Chapter of SOT and has been on the planning committee for 
Applied Pharmaceutical Toxicology meetings in 2012-2018. Dr. Loberg is an employee at AbbVie, Inc., previously Abbott Laboratories, where 
she has worked in Preclinical Safety at three research & development sites (Ludwigshafen, Germany; Redwood City, California; and Lake County, 
Illinois) and three years in Drug Development Project Management. Prior to AbbVie/Abbott, Dr. Loberg supervised a Molecular Toxicology 
laboratory at IIT Research Institute (1996-1999). Dr. Loberg earned her Ph.D. in Toxicology at the University of Cincinnati (1996) and her B.S. 
in Psychology/Neuroscience at John Carroll University.

Florence Lorget, PhD, Genentech Dr. LoLorget is currently a Senior Scientist/Toxicologist in the Safety Assessment Department. She is 
the therapeutic area lead – toxicology for ophthalmology. She also leads the Ocular Platform Team, a cross-functional gRED-PTD team focusing 
on the early development of long acting delivery strategies for ocular delivery.

Prior to joining Genentech in 2013, Dr. Lorget was a Senior Pharmacologist/Toxicologist at BioMarin where she was a key contributor to 
the nonclinical development of Vimizim®, an enzyme replacement therapy for Morquio syndrome, a rare lysosomal storage disorder, and of 
Vosoritide, a C-type natriuretic peptide for the treatment of Achondroplasia.  Florence started her industry career at Amgen working on the 
Avimer™ technology.
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Dr. Lorget received her Msc in Bioengineering from the University of Technology of Compiegne (France). She received a Pharm D and a PhD 
in Cellular and Molecular Biology from the University of Picardie- Jules Verne (France). Her postdoctoral work at the Nestle Research Center 
(Lausanne, Switzerland) and at UCSF focused on osteoclast biology and the role of TGF-b on mesenchymal stem cell biology, respectively.

Dr. Lorget has been a member of the Society of Toxicology since 2014, and is currently a member of the Ocular Toxicology Specialty section. Dr. 
Lorget has been a Diplomate of the American Board of Toxicology since 2014.

Curtis C. Maier, PhD, GlaxoSmithKline Dr. Maier heads the Immunotoxicology group at GlaxoSmithKline located in the Philadelphia 
area in the US. After completing his PhD and post-doctoral training in immunology, with a focus on autoimmunity and immune tolerance, he 
began his career in immunotoxicology in the GlaxoSmithKline legacy company, SmithKlineBeecham in 1998. His group evaluates immune-
related safety issues for all projects in R&D’s global portfolio, investigating alterations to immune health status, immunogenicity and drug allergies. 
In addition to sitting on his departmental Leadership Team, Curtis has extensive nonclinical safety experience developing both large and small 
molecules, Co-Chairs GSK’s internal Immunotoxicology Safety Panel, the HESI Immunotox Technical Committee and the IQ Consortium working 
group on Immune-Mediated Findings.

Jenny Marlowe, PhD, DABT, bluebird bio Jenny is Head of Preclinical Development at bluebird bio, where she is responsible for 
the nonclinical development of a broad portfolio of gene and cell therapies from Discovery and Translational Research to the market. Jenny 
began her career at Novartis, Switzerland, where she headed a laboratory focused on molecular mechanisms of carcinogenesis and epigenetic 
mechanisms of adverse drug effects. She joined the NIBR team in Cambridge to establish a new Molecular Toxicology group, working on 
molecular on- and off-target mechanisms of toxicity and understanding mechanisms of adverse effects of systemically delivered nucleic acid 
therapeutics. Jenny held positions of increasing responsibility within the Investigative Toxicology and Preclinical Safety functions at Novartis, 
directing projects across a broad portfolio of indications and drug modalities. Prior to joining Novartis, Jenny earned a PhD in Molecular 
Toxicology, with an emphasis in cellular and molecular mechanisms of carcinogenesis, from the Department of Environmental Health Sciences 
at the University of Cincinnati. She also holds a Bachelor of Science degree in Zoology from Miami University, Oxford, Ohio.

Lauren Mihalcik, PhD, DABT, Amgen Dr. Mihalcik is a Senior Scientist in Comparative Biology and Safety Sciences at Amgen. She 
received her B.S.E. in chemical engineering at Princeton University and her Ph.D. in Pharmacology from the University of Virginia, where she 
studied the molecular pharmacology and physiologic regulation of adenosine receptors in collaboration with medicinal chemists to discover potent 
and selective agonists which were advanced to clinical trials. Subsequently, she was the in-house pharmacologist for the NINDS Anticonvulsant 
Screening Program. In 2007 she joined the FDA as a Pharm/Tox reviewer in the Division of Metabolic and Endocrine Products within the Office 
of New Drugs in CDER. In this role, she evaluated the nonclinical data associated with 90+ INDs and NDAs for projects targeting diabetes, 
obesity, cachexia, and other metabolic and endocrine diseases. She served as CDER’s subject matter expert on the Standard for Exchange of 
Nonclinical Data (SEND) and drove the collaboration with external stakeholders on development of the standard and internal implementation. 
In 2015 she joined Amgen at their South San Francisco site where she serves as a project team representative, creating and implementing 
nonclinical safety strategies for both small and large molecule projects from discovery through post-marketing. Dr. Mihalcik is a member of the 
Society of Toxicology, the American College of Toxicology, and the American Society for Pharmacology and Experimental Therapeutics.

Jeff Moffit, PhD, Bioverativ Dr. Jeff Moffit has over 10 years of pharmaceutical and biotech industry experience as a board-certified 
toxicologist, having worked in all phases of drug development and on several marketed products. He has experience across a wide range of 
therapeutic areas and orphan indications using small molecules, biologics, RNAi, gene therapy, and cell editing modalities. Presently, Jeff is an 
Executive Director and Head of Toxicology at Bioverativ, A Sanofi Company. Formerly, he served in leadership positions at Alnylam and FORUM 
Pharmaceuticals, starting his career as a project toxicologist at Boehringer Ingelheim. He specializes in regulatory and reproductive toxicology, 
having served on the ILSI/HESI DART Steering Committee and various leadership positions within the Society of Toxicology, including President 
of the Reproductive and Developmental Toxicology Specialty Section. Jeff received his B.S. in Biochemistry from Rutgers University, Ph.D. 
in Toxicology from the University of Connecticut, and was a Post-Doctoral Fellow at Brown University. He currently holds Adjunct Assistant 
Professorships at the Alpert Medical School of Brown University and the University of Rhode Island.

John Nicolette, AbbVie Mr. John Nicolette is a Senior Principal Research Scientist at AbbVie. He has been with the company for 12 
years and is head of the genetic toxicology group. Previously, he was in the genetic toxicology groups at Pfizer and GD Searle. Mr. Nicolette is 
a Diplomate of the American Board of Toxicology. He is a member of the Environmental Mutagenesis and Genomics Society and the Genetic 
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Toxicology Association. He received his BS in biology from the State University of New York at Albany and his MS from Fairleigh Dickinson 
University.

Judith Prescott, PhD, Merck Dr. Prescott is Executive Director and Head of Program Development in Safety Assessment and Laboratory 
Animal Resources (SALAR) at Merck & Co, Inc. She has responsibility for nonclinical drug development programs supporting FIH through 
post marketing across the Merck portfolio including small molecules, biologics, and vaccines and represents SALAR on early and late drug 
development governance committees. Judith obtained a B.S. in Animal Science from the University of Tennessee and a D.V.M. and Ph.D. / 
Residency in Veterinary Clinical Pathology from Louisiana State University, School of Veterinary Medicine. She is a Diplomat of the American 
College of Veterinary Pathologists (certified in Veterinary Clinical Pathology) and completed a post-doctoral fellowship focused on the renal 
toxicology and pathology of oxygenated fuels at CIIT Centers for Health Research. Judith has >20 years experience in the pharmaceutical 
industry with experience in toxicology, veterinary clinical pathology, and drug discovery and development. Judith began her career in the 
pharmaceutical industry at Merck in Toxicology with additional responsibilities in drug development and subsequently led the clinical pathology 
laboratories and acute toxicology group. At GlaxoSmithKline, she held a leadership position as Safety Assessment liaison and Preclinical 
Development representative on a therapy area leadership team, specializing in discovery and early development of small molecules, synthetic 
peptides, and biopharmaceuticals for treatment of metabolic diseases. Since re-joining Merck, she served as a Therapeutic Area Leader for 
Infectious Diseases and Vaccines subsequently assuming responsibility as Executive Director and Head of Program Development for SALAR.

Stephanie S. Powlin, PhD, DABT, Takeda Pharmaceuticals Dr. Powlin is a board certified toxicologist with 20 years of experience 
in the pharmaceutical industry. She received her PhD from the University of Rochester in 1997 and conducted a postdoctoral fellowship with 
Jon Cook at E. I. DuPont de Nemours, Haskell Laboratory. She joined Bristol-Myers Squibb in 1998 where she held various roles as a study 
director/monitor, project representative, principal scientist, and group leader. Following BMS, Stephanie worked for 4 years at Bausch and 
Lomb on ophthalmic pharmaceuticals and medical devices, then joined Takeda Pharmaceuticals in 2014 as an Associate Scientific Fellow. 
She has worked in several different therapeutic areas, but has focused primarily on oncology compounds, contributing to every stage of drug 
development (from pre-IND to NDA), and was most recently responsible for the nonclinical content of the successful approvals for Ninlaro®. 
Stephanie is a member of the Society of Toxicology and a Diplomate of the American Board of Toxicology.

Haleh Saber, PhD, FDA Dr. Saber is the Deputy Director in the Division of Hematology Oncology Toxicology (DHOT). In this role, she 
provides leadership for day-to-day activities, leads and coordinates scientific research, and participates in guidance development. Dr. Saber 
has extensive industry and regulatory experience. She served as a Subject Matter Expert assisting pharmaceutical companies worldwide in 
nonclinical drug development and served many roles at the FDA over 14 years, starting as a primary reviewer before becoming a Supervisory 
Pharmacologist in DHOT. Dr. Saber is recognized for her efforts in establishing acceptable approaches in first-in-human dose selection for new 
classes of products. She has been the recipient of multiple CDER awards. Dr. Saber received her PhD in Biochemistry from Lehigh University 
and conducted her post-doctoral studies at Fox Chase Cancer Center, PA. 

Michael Santostefano, PhD, Merck Dr. Santostefano received a B.S. in Biochemistry from the Univ. of Scranton, M.S. in Regulatory 
Science from the University of Southern California (USC), and a Ph.D. in Toxicology from Texas A&M University. After post-doctoral work at the 
Univ. of North Carolina, Michael joined GlaxoWellcome, Inc. as a senior toxicologist and held various roles as a study director/monitor, head of 
toxicology, project representative, and research investigator until his departure from GlaxoSmithKline in Oct., 2006. From 2006-2014, Michael 
worked as a principal scientist at Amgen and provided target liability advice, strategic planning, study design, and effective management of 
discovery and development toxicology programs/projects to support the development of biologics and small molecules. In 2014, he joined 
Merck in Boston and is currently the therapeutic area leader in preclinical safety assessment supporting the Business Development & Licensing 
organization. He is responsible for working with potential partners in conducting the due diligence non-clinical and regulatory reviews of in-
licensing candidates (such as small molecules, mAbs, vaccines, and devices) and facilitating transfer of information for out-licensing candidates.  
He also serves as a compound leader for a phase 3 asset in the immunology portfolio. In addition, he has provided oversight for regulatory and 
business partner audits and submissions to international and national regulatory agencies while at Amgen, GSK, and Merck throughout his 15 
plus years pharmaceutical career. His academic and pharmaceutical career has generated over 35 peer-reviewed manuscripts in the field of 
mechanistic toxicology. Michael is a Diplomate of the American Board of Toxicology and a member of the Drug Information Association (DIA), 
American College of Toxicology (ACT), and the Society of Toxicology (SOT), including chapters in North Carolina, the Pacific Northwest, and the 
Northeast. He also serves on the editorial advisory board for Toxicology and Applied Pharmacology and has served as a symposium organizer/
chairperson for many scientific organizations. He serves on the membership committee for ACT, is on council for the Northeast SOT and Applied 
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Pharmaceutical and Toxicology, and was previously the vice president of the North Carolina Chapter of the SOT.

Yu (Zoe) Zhong, PhD, Genentech Yu (Zoe) Zhong is currently the Head of Small Molecule Discovery Toxicology, Safety Assessment, 
Genentech where she oversees lead optimization and safety assessment strategies for the small molecule discovery portfolio across multiple 
therapeutic areas. She has significant knowledge of safety strategies related to small molecule development, including target safety assessment, 
safety lead optimization, candidate selection, and mechanistic investigations. Zoe is a member of safety assessment toxicology leadership team 
with accountability for safety strategies, processes, and functional review of portfolio programs within Genentech. She has solid technical and 
disease area skillsets and knowledge in toxicology, safety pharmacology, oncology, immunology, infectious diseases, genitourinary, neuroscience 
and pain. Zoe has > 15 years’ pharmaceutical R&D experience. She began her industry career at Roche in 2002 after completing the Wellcome 
Research Fellowship training at Kings College London. Zoe earned her PhD in Pharmacology from the School of pharmacy, University of London 
in 1997, and completed postdoctoral training at University College London. Zoe has contributed to numerous INDs and IBs, and authored/co-
authored 22 peer-reviewed papers, review articles and patents in the field of pharmacology and toxicology. Zoe is a Diplomate of the American 
Board of Toxicology, and a member of the Society of Toxicology (SOT) and several specialty sections.



POSTER ABSTRACTS

3D-Human Small Intestinal Tissue Model System to Screen Drug Induced Gastrointestinal Toxicity. 
Seyoum Ayehunie1, Zachary Stevens1, Timothy Landry1, Mitchell Klausner1.  
1MatTek Corporation, Ashland, MA 01721.

Corresponding author: Seyoum Ayehunie; email: sayehunie@mattek.com

Purpose: 
The mechanisms of off-target dose-limiting gastrointestinal toxicities for therapeutic compounds are often poorly understood, in large part due to 
the lack of physiologically-relevant in vitro models. The inherent differences in intestinal physiology between patients and preclinical species also 
add another layer of complexity in gastrointestinal (GI) toxicity studies.  The purpose of this work is to evaluate the utility of an in vitro primary 
human cell based small intestinal 3D tissue (SMI) model as an investigational tool for drug induced GI toxicity.  

Methods: 
To achieve this goal, a blinded study was performed using N=5 therapeutic compounds for which dog and rat GLP toxicity studies were not 
predictive of human toxicities.  These compounds were selected from stopped AstraZeneca clinical development programs representing a 
diversity of target classess and chemistries and tested at five concentrations. As negative controls, N=3 drugs that are well tolerated in humans 
were included. To model GI toxicity, we examined cytotoxicity by MTT viability and LDH release assays and tissue barrier integrity using 
transepithelial electrical resistance (TEER) measurements, following two repeat exposures over 96 hr culture period. We also tested the utility of 
the tissue model using two known GI toxicants SN38 (metabolite of Irinotecan) and Ibuprofen following 2-4 repeat exposures in 48-96 hr culture 
period. Daily measurement of TEER was performed to monitor the effect of the drugs on barrier integrity. 

Results: 
The results showed that the SMI system detected drug induced disruption of intestinal barrier function (TEER) in 5/5 problematic drugs with 
human GI toxicity at concentrations within or below 30x clinical exposure levels. Importantly, the SMI system showed no effect within 1,000x 
clinical exposure levels for the three negative controls. Both SN38 and Ibuprofen induced a decrease in barrier integrity in a dose and time 
dependent manner. Interestingly, Irinotecan (the prodrug for SN38) did not induce GI toxicity. 

Conclusions: 
Overall, the use of TEER as an endpoint makes the SMI tissue a sensitive predictive tool to assess clinically-relevant exposures of drugs that 
induce intestinal toxicity in patients but incorrectly predicted in preclinical GLP toxicology studies, suggesting that the in vitro system may serve 
as a promising model for both investigational and traditional GI drug safety studies and screening of compounds with therapeutic potential.  
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Predictive Toxicology Tools for Pharmaceutical Safety Evaluation
Joel M. Cohen; Sara Pacheco Shubin; Thomas A. Lewandowski 

Purpose: 
Alternative testing strategies are seeing increased adoption early on in the drug development process. Mutagenicity and skin sensitization are 
examples of where reliable in silico toxicology screening tools were developed based on well-understood mechanisms of toxicity, and large 
databases of robust toxicity data. In silico screening tools for other health concerns (e.g., developmental toxicity) are less robust but are seeing 
increased attention. However limitations remain, including 1) “out of domain” results (i.e. no valid prediction can be made), and 2) potency 
estimation (or the amount of chemical necessary to cause a toxic effect). In light of these limitations, program output should be reviewed by 
toxicologists with knowledge of the toxic effect of interest as a final check on model validity. We discuss here the role of expert review in dealing 
with “out of domain” predictions in the context of mutagenicity assessments of pharmaceutical impurities.  

Methods: 
Chemically-induced allergic sensitization is also a concern for the pharma industry in both the research and manufacturing settings. We 
therefore studied the impact of applying expert review to skin sensitization potency estimates from the in silico program Derek Nexus (Lhasa 
Limited, UK) for a set of well-known dermal sensitizers. We also evaluated the reliability of two alternative testing strategies for assessing DART 
endpoints as compared with readily available in vivo data for a set of 187 chemicals.  

Results: 
We found the Derek Nexus sensitization potency estimates were concordant with study data in 35% of cases (7 out of 20 chemicals).  In 15% 
of cases (3 out of 20 chemicals),in silico estimates were health-protective (i.e., potentially overestimating hazard). However, in the remaining 
50% of cases, in silico estimates were judged unreliable due to poor surrogate availability. For the DART evaluation, in silico estimates accurately 
predicted DART agents 88% percent of the time, while in vitro results accurately predicts DART agents only 36% of the time. 

Conclusions: 
As evidenced by the naloxone example, OEL derivation is not always straight-forward and requires systematic review of available data and 
thorough consideration of possible compound-specific variables. It is recommended that expert review is always employed in the process, 
preferably by toxicologists familiar with the pharmacology of the API in question. If not, companies run the risk of either underestimating hazard, 
potentially putting employees at risk, or being overly conservative, increasing fear among workers, raising production costs, and ultimately 
impeding the drug development process. 
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Courtney Mercadante
Graduate Student
Bartnikas Laboratory 
Brown Unviersity

Manganese (Mn) is an essential metal and nutrient yet toxic in excess. Individuals at risk of Mn toxicity include patients receiving total parenteral 
nutrition supplemented with Mn, patients with liver cirrhosis, and miners and welders exposed to Mn rich fumes and particulates. In 2012, the 
first known inherited disease of Mn excess was reported in patients with mutations in SLC30A10, a Mn efflux transporter that is highly expressed 
in the liver, brain, and duodenum and hypothesized to be essential for Mn excretion. Characterized by increased blood Mn levels, dystonia, 
polycythemia (increased red blood cell counts), and liver cirrhosis, SLC30A10 deficiency is a novel disease that offers a unique opportunity 
to investigate systemic Mn regulation. The overall goal of this project is to establish the role of SLC30A10 in mammalian Mn homeostasis by 
generating and characterizing mouse models of Slc30a10 deficiency. Our studies indicate that mice globally deficient in Slc30a10 develop tissue 
Mn excess and polycythemia, similar to patients with SLC30A10 deficiency. As Mn is eliminated predominantly in the feces via hepatobiliary 
excretion, we hypothesized that hepatocyte-specific Slc30a10 deficiency would lead to a phenotype similar to that of global Slc30a10 deficiency. 
Surprisingly, mice with hepatocyte Slc30a10 deficiency have minimal tissue Mn excess. To explore the role of Slc30a10 in hepatobiliary Mn 
excretion, we employed a surgical approach in which we ligate the bile duct, cannulate the gallbladder, and inject 54Mn into the portal vein. 
From this surgery, we can determine the rate of 54Mn excretion into bile. Results indicate that global and hepatic Slc30a10 deficient mice 
have impaired hepatobiliary Mn excretion, suggesting that hepatic Slc30a10 is required for hepatobiliary Mn excretion. However, systemic 
54Mn excretion studies show no impairment in fecal excretion. Instead, 54Mn absorption studies reveal increased Mn absorption in global 
Slc30a10 deficient mice, which may reflect a direct role for intestinal Slc30a10 in regulating Mn levels. Characterization of intestinal Slc30a10 
deficient mice is underway. Understanding these mechanisms of Mn homeostasis is important for developing pharmacological treatment for 
both inherited and acquired Mn toxicity.
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Assessment of T-Dependant Antibody Response (TDAR) Using Multiple Immunomonitoring  
End-points and Antigens to Evaluate Immunomodulation
 
Iohann Boulay, Eric Troncy, Catherine Gross, Roy Forster, Romain Genard, Maude Bigras, Anne Larrivée, Selly Hau Yee Hung, Renée Riffon, 
Simon Authier
CiToxLAB North America

Purpose:
The T-dependant antibody response (TDAR) is used to evaluate immunosuppression and immunostimulation. Sub-maximal doses of keyhole-
limpet hemocyanin (KLH) were assessed with incomplete freund’s adjuvant (IFA) and numerous immunomonitoring end-points. A multi-antigen 
TDAR protocol was also evaluated to mitigate the individual variability related to major histocompatibility complex (MHC) haplotype restrictions. 
 
Methods:
KLH was administered at two concentrations (Days 1, 36, 105), with and without IFA. In the multi-antigen protocol, Hepatitis B surface antigen 
(HBsAg), tetanus toxoid (TTX), ovalbumin (OVA) and KLH were administered (Days 1, 36, 98) in combination with immunosuppression and 
immunostimulation. Endpoints: IgM/IgG antibodies, immunophenotyping (B, NK, T cell, including T cell sub-types and activation), ex-vivo 
lymphocyte proliferation, cytokine release, Ki67 staining, intra-cellular cytokine staining and complete MHC haplotyping (pyrosequencing).
 
Results:
Ex-vivo stimulation of PBMCs with KLH induced a TNF-α and IFN-γ cytokine release. IL-2 was also promoted to a lesser extent. Lymphocyte 
proliferation generally showed a KLH dose response and clear immunostimulatory impact upon addition of IFA, particularly between the low 
dose KLH with and without IFA. 

Anti-KLH IgM antibodies were generated against KLH at its lowest dose after the first dosing. Higher KLH dose induced a stronger antibody 
response. Addition of IFA had a profound impact on IgM production with the low dose KLH showing the greatest induction by IFA. IgG showed 
similar trends.

The use of a multi-antigen TDAR protocol revealed individual variations in the immunogenicity of different antigens in the same individual 
while capturing the expected effects from the immunomodulatory treatments, and can be considered to reduce the impact of individual MHC 
restrictions and, hence reduce variability of the model. 
 
Conclusions:
The models established herein characterized a TDAR model to evaluate immunostimulation. A low KLH dose was sufficient to elicit a modest 
immune response, leaving room for a higher stimulation index upon addition of IFA, as compared to a higher KLH dose. The incorporation of 
multiple immunomonitoring end-points allowed a comprehensive monitoring of various aspects of the immune response involved.
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Determination of an Occupational Exposure Limit for the opioid antagonist, naloxone – a case for assessing relevance of 
pharmacology in the worker population
 
Author(s): Elizabeth M. Vancza, Ph.D., DABT
SafeBridge Consultants, Inc., New York, NY

Purpose:
An Occupational Exposure Limit (OEL) is an acceptable, compound-specific limit considered to be protective of the health of nearly all workers 
who may be exposed to that compound for up to 8 hours per day, or 40 hours per week, over their working lifetime.  Drug innovators derive 
and use these values to establish appropriate engineering controls, ensuring a safe environment for their employees.  While OEL development 
is recognized as an important environmental health & safety measure, it is sometimes viewed as a simple math exercise in which a set of 
default factors are applied to the lowest known no-observed-adverse effect level (NOAEL), or lowest-observed adverse effect level (LOAEL).  We 
suggest that OEL development, particularly for active pharmaceutical ingredients (APIs), is a more complex process requiring thorough review 
of all available toxicology data (non-clinical and clinical), a solid understanding of the risk assessment methods used, and the ability to apply 
pharmacology knowledge to assess the relevance of these data and methods for workers.  To illustrate this concept, we derived OELs for the 
commercially available API naloxone, an opioid antagonist, using either a default style approach or a more comprehensive approach, with expert 
review.  
 
Methods:
Relevant toxicological data for naloxone were identified in the public literature, reviewed, and summarized.  OEL values were calculated using 
the health-based methods described previously by Naumann et al. (1997) and Galer et al. (1992), which are widely accepted by competent 
authorities and by the pharmaceutical industry.  Briefly, this approach involves identification of the critical endpoint (most relevant or significant 
adverse exposure event), dose associated with this endpoint (the point of departure (PoD)), and application of adjustment factors to take into 
account sources of uncertainty (e.g., inter-subject variability, study duration, and database completeness). 
 
Results:
Two OELs for naloxone were derived: (1) applying default factors to the lowest dose given to patients that is associated with adverse effects 
as the PoD; and, (2) applying factors selected based on expert review of available data to the lowest dose given to healthy subjects that led to 
biochemical changes as the PoD.  Rationale for PoD and adjustment factor selection is described, and full calculations are presented.  Side-by-
side comparison reveals that use of default factors resulted in an OEL roughly 100 times more conservative than needed.  
 
Conclusion:
miR-122 is unlikely to be a useful prospective biomarker of liver injury in humans at present time due to the observed high inter- and intra-
subject variability. Further characterization of intra-subject variability, continued assessment of specificity and sensitivity to identify liver injury, 
and additional investigation of the effects disease and other co-morbidities have on circulating levels of miR-122 are needed before clinical use 
is considered.
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ABOUT OUR SPONSORS

ABBVIE We’re a company that takes on the toughest health challenges. But we do more than treat diseases—we aim to make a remarkable 
impact on people’s lives. We are AbbVie, a highly focused research-driven biopharmaceutical company.

BIOMERE Fast-paced, responsive and customer driven, Biomere is your preclinical CRO of choice. Conveniently located in Worcester, MA, 
Biomere offers an extensive portfolio of pre-clinical research services ranging from early stage discovery to proof-of-concept IND enabling 
studies. Expertise includes autoimmunity, inflammation, metabolism, ophthalmology, gene therapy and virology. We strive to be a leading CRO 
in everything from rodents to NHP’s, with a focus on customer service and access to resources and assets unlike that available in the industry.

COVANCE, the drug development business of Laboratory Corporation of America Holdings (LabCorp), is the world’s most comprehensive drug 
development company, dedicated to advancing healthcare and delivering Solutions Made Real® by providing high-quality nonclinical, clinical 
and commercialization services to pharmaceutical and biotechnology companies to help reduce the time and costs associated with drug 
development. Because of our broad experience and specialized expertise, we’re in a unique position to supply insights that go above and beyond 
testing – We have helped pharmaceutical and biotech companies develop each of the top 50 prescription drugs in the marketplace today.

We also offer laboratory testing services to the chemical, agrochemical and food industries and are a market leader in toxicology services, central 
laboratory services, discovery services and a top global provider of Phase III clinical trial management services. 
Together with our clients, we create solutions that transform potential into reality.

CYPROTEX is an invitro ADME-Tox laboratory established in 1999 to provide cutting edge lead optimization and first-in-human in vitro assay 
support to clients advancing new therapeutics. Cyprotex’s vision is to enable and enhance the prediction of human exposure, clinical efficacy, 
and toxicological outcome of a drug or chemical. By combining quality data from robust in vitro methods with contemporary in silico technology, 
we add value, context and relevance to the ADME-Tox data supplied to our customers in the pharmaceutical and chemical industries. Cyprotex 
is a subsidiary of Evotec AG.
Further information on Cyprotex is available on our website at www.cyprotex.com

FLOWMETRIC INC. and FlowMetric Europe, S.p.A., founded in 2010 and 2014 respectively, are niche contract research organizations (CROs), 
focused on providing high complexity, custom, polychromatic flow cytometry and cell sorting services to bio-pharma and drug discovery 
companies. FlowMetric is committed to providing independent, unbiased, comprehensive and precise results delivered with an uncompromising 
commitment to quality.
 
More information about FlowMetric can be found at www.FlowMetric.com

GILEAD SCIENCES, INC. is a research-based biopharmaceutical company that discovers, develops and commercializes innovative medicines 
in areas of unmet medical need. We strive to transform and simplify care for people with life-threatening illnesses around the world. Gilead’s 
portfolio of products and pipeline of investigational drugs includes treatments for HIV/AIDS, liver diseases, cancer, inflammatory and respiratory 
diseases, and cardiovascular conditions.

Our portfolio of marketed products includes a number of category firsts, including complete treatment regimens for HIV infection available in a 
once-daily single pill and the first oral antiretroviral pill available to reduce the risk of acquiring HIV infection in certain high-risk adults.

PFIZER INC. At Pfizer, we apply science and our global resources to bring therapies to people that extend and significantly improve their lives. We 
strive to set the standard for quality, safety and value in the discovery, development and manufacture of health care products. Our global portfolio 
includes medicines and vaccines as well as many of the world’s best-known consumer health care products. Every day, Pfizer colleagues work 
across developed and emerging markets to advance wellness, prevention, treatments and cures that challenge the most feared diseases of our 
time. Consistent with our responsibility as one of the world’s premier innovative biopharmaceutical companies, we collaborate with health care 
providers, governments and local communities to support and expand access to reliable, affordable health care around the world. For more than 
150 years, Pfizer has worked to make a difference for all who rely on us. In addition, to learn more, please visit us on www.pfizer.com and follow 
us on Twitter at @Pfizer and @PfizerNews, LinkedIn, YouTube and like us on Facebook at Facebook.com/Pfizer.
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REACHBIO RESEARCH LABS is a life sciences CRO company based out of Seattle, WA USA. We provide primary cell biology based contract 
research services and products to the drug development and life science research communities worldwide. With expertise encompassing many 
aspects of primary cell biology and a special focus on blood and bone marrow primary cell systems, we work with customers and clients involved 
in basic research through multiple areas of pre-clinical and clinical drug development. Our products and services help address our client and 
customers’ interests in a wide spectrum of areas that include hematology, immunology, toxicology, hematological diseases, immuno-oncology 
and much more.



Thank you to all of our Organizers, Speakers, 

Sponsors and Delegates! Without your 

dedication, support and participation APT 2018 

would not be possible. We greatly value your 

comments regarding APT 2018 as well as thoughts 

or suggestions for improving future conferences. 

Please take the time to fill out our online survey 

when we send it to you next week.

Sincerely,
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