Role of the Astute
Clinician and Epidemiologist in
Recognizing Teratogens

John C. Carey, MD, MPH

University
of Utah




Role of the Astute
Clinicianand Epidemiologist in
Recognizing Teratogens

PUrpese of this presentation:

ADiscuss clinical evidence as a
method In the determination of
Auman terategenicity.

AReview the evidence that MMF is a
human teratogen as an
lllustration of method



Role of the Astute Clinician and
Epidemiologist In
Recognizing Teratogens:

Astute Clinician Methodology.
In the Determination of
Teratogenicity



ClassicalTeratogens

A Thalidomide

A Aminepterin/
Methotrexate

AWarfarin

A Alcohol

A Trimethadione

A Hydantoin

A Valproic acid
A Isotretinoin

A ACE inhibitors
A Penicillamine
A Flucoenazole
A Misoprostol

Jorde et al., Medical Genetics
Ath edition, 2010



Proof of Causation in Teratology

A Epidemiological studies
AClinical Evidence

ABiologic Plausibility - supportive
Animal Models

Pharmacology



Clinical Evidence

Carey, AIMG 111:54, 2002
Carey et al., BDR 85:63, 2009




Example of Human Teratogens
Based on Clinical Evidence

A Aminepterin/methotrexate
A D-Penicillamine
A Fluconazole

A MMF

Carey et al., 2009
Jones & Carey, 2011



Examples of Established HumanTeratogens
Recognized by Astute Observer-and Confirmed
py Epldemiological Methods/Animal Models

A Alcohol
A Valproic acid
A Isotretinoin

A Warfarin

Jones & Carey, 2011



Astute Cliniclan Method

An-Rar e:. mal for mat-i:onlr a

n-Al et clinicilanbo
A Criteria:
Critical time

Rare exposure/rare outcome
3 OF more cases

A Biologic plausibility - supportive

Shepard, 1994
Carey et al., 2009



Astute Cliniclan Method

A Rare exposure | prevalence < 1 in 1000

A Rare outcome | prevalence < 1. in 10,000
*Multiple defects and
distinctive outcome

Increase likelihood of causal inference

Carey et al., 2009



4" case of fluconazole embryopathy

AIMG 72:253, 1997






Update on Teratogens:
Mycophenolate Mofetill (MMF)
as a Potential Teratogen

A Background —— MMEFE therapeutics
A MMF as a Potential Teratogen: The Evidence

A Summary and Future Directions



