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Table of Pharmacogenomic Biomarkers in Drug Labeling

Pharmacogenomics can play an important role in identifying responders and non-responders to medications,
avoiding adverse events, and optimizing drug dose. Drug labeling may contain information on genomic biomarkers
and can describe:

Additional Research Areas

Genomics
# Drug exposure and clinical response vanability
Risk for adverse events

Genotype-specific dosing

Mechanisms of drug action
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Publications on Genomics The table below lists FDA-approved drugs with pharmacogenomic information in their labeling. The labeling for
some, but not all, of the products includes specific actions to be taken based on the biomarker information.

Biomarkers in the table include are not limited to germline or somatic gene variants, functional deficiencies,
expression changes. and chromosomal abnormalities.

This table does not include non-human genetic biomarkers (e.g., viral or bacterial) i.e., microbial variants that
influence sensitivity to anti-invectives; biomarkers that are used solely for diagnostic purposes unless they are
linked to drug activity or used to identify a specific subset in whom prescribing information differs (e.g., for genetic
diseases). Therapeutic areas do not necessarily reflect the FDA review division.

Pharmacogenomic information can appear in different sections of the labeling. Relevant sections of the labeling
with such information are noted in the last column of the table. For more information on the relevance of
information in various parts of drug labeling {e.g. Indications and Usage, Dosage and Administration, Boxed
Warning, etc.), please refer to the appropriate labeling guidance. For information on the FDA's initiative to improve
prescription drug labeling, visit the FDA/CDER Learn website.

Pharmacogenomic Biomarkers in Drug Labeling

L usiapeutic Area Referenceo suvyw.,. ' =heling Sections
b HUGO Symbol & | & s
Tramadol Analgesic CYP2D6 CYP2D6 poor Clinical
metabolizers Pharmacology
Codeine Anesthesiology CYP2D6 CYPZDG6 ultra-rapid Boxed Warnings,
metabolizers Warnings and
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G PGEN TESTING

TPMT genotype test is recommended before using a thiopurine
l{(mercaptopurine. thioguanine. and azathioprine). A TPMT genotype test
does not appear to have been ordered for this patient.

€ WARNING

Based on the genotype result, this patient is predicted to have intermediate

PMT activity. The patient is at risk for myelosuppression with normal
doses of 6-mercaptopurine. Consider starting 6-mercaptopurine doses at
30 - 70% of the normal dose. Please consult a clinical pharmacist or review
the pharmacogenetics tab for more information.

Alert Action
" Cancel entry

" Dose altered accordingly
' Modify

| Addl info

Figure 1 Example of pre-test (top) and post-test (bottom) on-screen clinical decision-support alerts for TPMT.

Bell, G.C., et al., Development and use of active clinical decision support for preemptive pharmacogenomics
Journal of the American Medical Informatics Association, 2014. 21(el): p. e93-9.



Personalised health 2020

‘ ‘ Clinical decision support systems have been prominent in health and care for some
time. Current advances in the field of cognitive computing, coupled with the ubiquity
of smart technology that records and transmits medical grade biomedical data
through digital media and smartphones, indicate that we are on the edge of radical
change. The potential to transform remote healthcare assessment and interaction
now exists. The NHS needs to explore these advances to fully understand the
potential opportunity they present for faster, more accurate diagnosis, patient

o [NHS|
safety, empowerment and experience, and to transform how remote channels |”MG°““'"”"6”‘
can be used to deliver care. The ability for clinical decision support to be auto-
; w5 = . : : Personalised Health
populated with my existing healthcare information (my past), to take real-time and Care 2020
feeds of my biometric data (my present), to consider my genome (my future) and Using Da and Tchrclog o Transtorm
to configure the questions that | need to be asked based on this information is all A Fremenorkfor Acten

technically possible today. We need to gain a greater understanding of this potential
opportunity and be clear as to how we will realise the benefits. , ,
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= The impact of
precision on the
future of healthcare
systems and business
models — disruptive
innovation
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The
Innovator’s
Prescription

A Disruptive Solution for Health Care |

Clayton M. Christensen
EESTSELLING AUTHOR OF FHE INNOWATOR'S OILERMA
Jerome H. Brossman, M.D,._& Jason Hwang, M.D.
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Perspective

Preparing for Precision Medicine

Reza Mirnezami, M_R.C.5_, Jeremy Nicholson, Ph.D_, and Ara Darzi, M.D.
N Engl J Med 2012; 366:489-491 | February 9, 2012 | DOI: 10.1056/NEJMp1114866
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will change how medicine is practiced and taught
and how healthcare is delivered and financed ,’
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