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OMIM Entry Statistics

Number of Entries in OMIM (Updated September 30th, 2015) :

Prefix Autosomal

* Gene description 14,253

+ Gene and phenotype, combined 82

# Phenotype description, molecular basis known 4227

% Phenotype description or locus, molecular basis unknown 1,509
Other, mainly phenotypes with suspected mendelian basis 1,706
Totals 21,777

X Linked
702

298
129
112
1,243

Y Linked
48

0

4

5

2

59

Mitochondrial
35

2

29

0

0

66

Totals
15,038
86
4,558
1,643
1,820
23,145

NOTE: OMIM is intended for use primarily by physicians and other professionals concerned with genetic disorders, by genetics researchars, and by advanced students in science and medicine. While the OMIM database is open to the public, users seeking information about a
personal medical or genetic condition are urged to consult with a qualified physician for diagnosis and for answers to personal questions.

OMIM" and Online Mendelian Inheritance in Man" are registered trademarks of the Johns Hopkins University.
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Would you also like: Dﬂe;hy 0 heavy [Jadd An

obese ] overweight

Search: 'obesity’

Results: 590 entries.

Show 100 | Download As v | | <First | | <Previous | | Next» | Lasts |

1: #615812. ABDOMINAL OBESITY-METABOLIC SYNDROME 3; AOMS3 Links
Cytogenetic location: 19q13.2
Matching terms: obesity

2: 1612469. WILMS TUMOR, ANIRIDIA, GENITOURINARY ANOMALIES, MENTAL RETARDATION, AND OBESITY SYNDROME; WAGRO ICD+, Links
Cytogenetic location: 11p13-p12 , Genomic coordinates (GRCh37): 11:31,000,000-43,500,000
Matching terms: obesity

3. %605552. ABDOMINAL OBESITY-METABOLIC SYNDROME 1; AOMSI ICD+, Links
ABDOMINAL OBESITY-METABOLIC SYNDROME QUANTITATIVE TRAIT LOCUS 1, INCLUDED
Cytogenetic location: 327, Genomic coordinates (GRCh37): 3:182,700,000-187,900,000
Matching terms: obesity

4. 264120. PROLACTIN DEFICIENCY WITH OBESITY AND ENLARGED TESTES Links
Matching terms: obesity

5: *155541. MELANOCORTIN 4 RECEPTOR; MC4R Gene Tests, Links
Cytogenetic location: 18q21.32, Genomic coordinates (GRCh37): 18:58,038,563-58,040,000
Matching terms: obesity

6: #601665. OBESITY ICD+, Links
LEANNESS, INCLUDED
Cytogenetic locations: 1p36.11, 1p35.2, 2p23.3, 3p25.3, 3p25.2, 4¢31.1, 5q13.2, 5q32, 532, 6q16.3, 6232, 8p11.23, 11q13.4, 16g22.1, 18¢21.32
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Search: 'diabetes’
Results: 1,048 entries.

Show 100 | Download As~ | | «First | | «Previous || Next> || Last»

1: #603933. MICROVASCULAR COMPLICATIONS OF DIABETES, SUSCEPTIBILITY TO, 1; MVCD1 Links

MICROVASCULAR COMPLICATIONS OF DIABETES, SUSCEPTIBILITY TO, INCLUDED
Cytogenetic location: 6p21.1
Matching terms: diabete, diabetic

2: #612635. MICROVASCULAR COMPLICATIONS OF DIABETES, SUSCEPTIBILITY TO, 7, MVCD7 Links
Cytogenetic location: 6p22.2
Matching terms: diabete, diabetic

3: % 222100. DIABETES MELLITUS, INSULIN-DEPENDENT; IDDM ICD+, Links

DIABETES MELLITUS, INSULIN-DEPENDENT, 1, INCLUDED
Cytogenetic location: 6p21.3 , Genomic coordinates (GRCh37): 6:30,400,000-36,600,000
Matching terms: diabete, diabetic

4: #6012624. MICROVASCULAR COMPLICATIONS OF DIABETES, SUSCEPTIBILITY TO, 3; MVCD3 Links
Cytogenetic location: 17923.3
Matching terms: diabete, diabetic

5: £612623. MICROVASCULAR COMPLICATIONS OF DIABETES, SUSCEPTIBILITY TO, 2; MVCD2 Links
Cytogenetic location: 7q22.1 v
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G. Novelli er al.

Table | - Classification of genetic tests according to their purpose™.

Population screening

Conducted to identify asymptomatic individuals from within a particular community or a subsection of
that community who have an increased chance of having a specific genetic disorder, of carrying a spe-
cific genetic predisposition to disease or of being a carrier of a recessive genetic variant. For example,
women may be tested for BRCA1&2 - genes associated with breast cancer, so that preventative mea-
sures and early intervention can be considered.

Diagnostic testing

These tests are conducted to confirm or rule out a known or suspected genetic disorder in a sympto-
matic individual. For example, genetic testing is often used to confirm the clinical diagnosis of cystic fi-
brosis (CF).

Predictive testing

These tests are conducted to determine the probability of asymptomatic individuals who are suspected
of having an inherited disorder developing the clinical manifestations.

Carrier testing

Conducted to determine if an individual is a “carrier” of a gene for an autosomal recessive or X-linked
genetic disorder. For example, couples undergo carrier testing for disorders such as Tay-Sachs dis-
ease, to assist in their reproductive decisions.

Prenatal testing

Conducted during pregnancy to determine whether there is an increased risk of having a child with a ge-
netic disorder. Down’s Syndrome is the most common genetic disease screened by this method.

Newborn screening

These tests focus on the identification of metabolic disorders in newborns. Early detection and treat-
ment may be crucial to reduce the progression of such diseases. One example is the newborn screen-
ing for phenylketonuria (PKU).

Pre-symptomatic testing

These tests are conducted on healthy individuals to determine whether or not they carry a genetic muta-
tion that increases their likelihood of developing late-onset diseases and disorders. Examples include
Huntington’s disease and Alzheimer’s disease.

Susceptibility (or predisposition)
testing

These tests are conducted to determine the risk or probability that individuals with the genetic variant
will develop a particular disease.

Pharmacogenetic testing

Conducted to determine individual genetic variability impact on drug efficacy and toxicity.

Forensic/ldentity testing

These tests are conducted to discover genetic linkages in criminal investigations between suspects and
evidence or between children and their biclogical parents.

* Modified from OECD (DSTI/STP/BIO 2006)17.



Un evento che ha segnato in maniera
significativa questo passaggio epocale, e
sicuramente ['annuncio nel 1990 del Progetto
Genoma Umano che prevedeva 15 anni di
ricerca e 3 miliardi di dollari di finanziamento




1000 Genomes

A Deep Catalog of Human Genetic Variation

La quantita di informazione genetica gia disponibile e
Impressionante e cresce a ritmo vertiginoso..

La disponibilita di questa massa di informazioni sta cambiando la
ricerca biologica

My Data Help

= Genomes Genome Browser Tools Mirrors Downloads About Us

Human (Homo sapiens) Genome Browser Gateway

The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of California. All rights reserved.
group genome assembly position search term

Mammal [=]/Human [~] Deec. 2013 (GRChas/hg38) [~ | chr9:133,252,000-133,280,861 | enter position, gene symbol or search terms

)

Click here to reset the browser user interface settings to their defaults.

[ track search | [ add custom tracks | [ track hubs | [ configure tracks and display |

Human Genome Browser — hg38 assembly (sequences)

UCSC Genome Browser assembly ID: hg3

Sequencin IAssembIa/ Brovider ID: GRCh38 Genome Reference Consortium Human
Reference 38 (GCA_000001405.15)

Assembly date: Dec. 2013

GenBank accession ID: GCA_000001305.2 i

NCBI Genome information: NCBI genome/51 (Homo sapiens

NCBI Assembly information: assembly. 8/GCA 000001405.15)
BioProject information: NCBI| Bioproject: 31257

Search the assembly:

» By position or search term: Use the "position or search term” box to find areas of the
adenome associated with manv different attributes. such as a specific chromosomal

Homo sapiens



A Deep Catalog of Human Genetic Vanation
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Attualmente siamo nel pieno della tase di
applicazione alla clinica delle conoscenze
derivate dal Progetto Genoma Umano:

il DNA e il biomarcatore piu sensibile presente
In natura.
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Alcune di queste variabili possono conferire agli
individui che le possiedono resistenze o
suscettibilita a malattie







BIOMARCATORI DI SUSCETTIBILITA INDIVIDUALE

il
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Many

years later

F= Variations in DNA cause latent ¢




Direct-to-consumer genetic test

“Direct-to-consumer genetic testing refers to
genetic tests that are marketed directly to
consumers via television, print advertisements,
or the Internet. This form of testing, which is also
known as at-home genetic testing, provides access
to a persons genetic information without
necessarily involving a doctor or insurance

company in the process.”
ﬁo’“ z &

Available on: http://zhr.nim.nih.gov/handbook testing /directtoconsumer

In vista dell’aumento dell’offerta di
test genomici predittivi di
suscettibilita alle malattie complesse,
tutte le autorita competentt hanno
riconosciuto 1'tmportanza di governare
questa materia:

- rendere facilmente accessibili le
informazioni sui test agli
utenti/pazienti, ai clinici, a1 ricercatori €
agli Ent1 paganti;

- rendere edotti 1 medici prescrittort in

merito alle potenzialita e a1 limiti degli
stessi.



I test genetici diretti ai consumatori

Find out what your

DNA says about you
welcome and your family.
toyou
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MOLECULAR MEDICINA GENOMICA
MEDICINE

for chricians Diagnosi e prevenzione
Terapia «su misura»
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MEDICINA GENOMICA :
e suscettibilita - prevenzione

* Mutazione = diagnosi
e causa specifica= terapia mirata

* risposta individuale ai farmaci

-
Scelta e dosaggio personalizzati



Risk Management and Healthcare Policy Dove

0 REVIEW

The Human Genome Project, and recent
advances in personalized genomics

This article was published in the following Dove Press journal:
Risk Management and Healthcare Policy

|6 February 2015

Number of times this article has been viewed




Pharmacogenomics and Personalized Medicine

3

Dove

REVIEW

Personalized antiplatelet and anticoagulation
therapy: applications and significance
of pharmacogenomics

Dove

This article was published in the following Dove Press journal:
Pharmacogenomics and Personalized Medicine

9 February 2015

Number of times this article has been viewed

Pharmacogenomics of antiplatelet and anticoagulation therapy
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Drug Discovery Today: Technologies

Editors-in-Chief

Val 11,2014

Kelvin Lam — Simplex Pharma Advisors, Inc., Ardington, MA, USA
Henk Timmerman — Vrije Universiteit, The Metherlands

Drug resistance

TECHMNOLOGIES

Personalized HIV therapy to control

drug resistance™

Thomas Lengauer'™, Nico Pfeifer', Rolf Kaiser?

| Department of Computational Biolegy and Applied Algorithmics, Max Planek Institute for Informaties, Saarbriicken, Germany

Ynstitute of Virology, University of Cologne, Germany

The therapy of HIV patients is characterized by both
the high genomic diversity of the virus population
harbored by the patient and a substantial volume of
therapy options. The virus population is unique for each
patient and time point. The large number of therapy
options makes it difficult to select an optimal or near
optimal therapy, especially with therapy-experienced
patients. In the past decade, computer-based support
for therapy selection, which assesses the level of viral
resistance against drugs has become a mainstay for
HIV patients. We discuss the properties of available

systems and the perspectives of the field.

Section editors:
Jurgen Moll — Boehringer-Ingelheim, Vienna, Austria.
Gemma Texidd — Merviano Medical Sciences S.r.l,

Merviano, ltaly.

profile manifested by the virus population presently in the
patient. This is a difficult task to accomplish, but suitable
software can help to select effident therapy options for
these patients. This review summarizes the history and
state-of-the-art of bicinformatics-based resistance analysis
and outlines perspectives into the future. For a previous
review of the field see [1].

History of analysis of HIV drug resistance



Published OnlineFirst April 7, 2015; DOI: 10.1158/1535-7163.MCT-14-1061

Companion Diagnostics and Cancer Biomarkers

On the Road to Precision Cancer Medicine:

Molecular
Cancer

Therapeutics

Analysis of Genomic Biomarker Actionability in

439 Patients

Maria Schwaederle, Gregory A. Daniels, David E. Piccioni, Paul T. Fanta, Richard B. Schwab,
Kelly A. Shimabukuro, Barbara A. Parker, and Razelle Kurzrock

Abstract

Despite the increased use of molecular diagnostics, the extent to
which patients who have these tests harbor potentially actionable
aberrations is unclear. We retrospectively reviewed 439 patients
with diverse cancers, for whom next-generation sequencing
(mostly 236-gene panel) had been performed. Data pertaining
to the molecular alterations identified, as well as associated
treatment suggestions (on- or off-label, or experimental), were
extracted from molecular diagnostic reports. Most patients (420/
439; 96%) had at least one molecular alteration: 1,813 alterations
(in 207 distinct genes) were identified [the majority being muta-
tions (62%) or amplifications (29%)]. The three most common
gene abnormalities were TP53 (44%), KRAS (16%), and PIK3CA
(12%). The median number of alterations per patient was 3
(range, 0-16). Nineteen patients (4%) had no alterations; 48

patients (11%) had only onealteration; and 372 patients had two
or more abnormalities (85%). The median number of potentially
actionable anomalies per patient was 2 (range, 0-8). Most
patients (393/439; 90%) had at least one potentially actionable
alteration, and in all these cases the aberration could at least be
targeted by an experimental drug in a clinical trial. A total of 307
patients (70%) had an alteration that was actionable with an
approved drug, but in only 89 patients (20%) was the drug
approved for their disease (on-label). Next-generation sequencing
identified theoretically actionable aberrations in 90% of our
patients. Many of the drugs are, however, experimental or would
require off-label use. Strategies to address drug access for patients
harboring potentially actionable mutations are needed. Mol Cancer
Ther; 14(6); 1488-94. ©2015 AACR.



PROFILO INDIVIDUALE DEI POLIMORFISMI
GENICI




MARKER BIOLOGICO

Un marker biologico valido puo essere
definito come un parametro misurato
mediante test analitici specifici.

Tale parametro permette di valutare un
processo biologico stabilendo il
significato fisiologico, tossicoloqgico,
farmacologico o clinico del risultato del

{est. “Guidance for Industry

Pharmacogenomic Data Submissions”
U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)
Center for Devices and Radiological Health (CDRH)
November 2003




Biomarcatore genomico

“Una caratteristica misurabile
del DNA o dell’RNA che indica
un processo biologico normale o
un processo patologico o una
risposta a un intervento
terapeutico o di altro tipo”

http://www.ema.europa.eu/docs/en_GB/document_library
/Scientific_guideline/2009/09/WC500002880.pdf



TEST di FARMACOGENETICA

finalizzati a determinare un’associazione tra una
caratteristica genetica (polimorfismo) e la risposta
individuale a una determinata molecola (farmaco) in
termini di efficacia e di effetti collaterali

* GENI COINVOLTI NEL METABOLISMO DI UN FARMACO
* GENI CHE CODIFICANO PER RECETTORI DEI FARMACI

* GENI CHE CODIFICANO PER PROTEINE-BERSAGLIO DEI FARMACI



TEST FARMACOGENETICI

+ Benefit \ | I",r

+ Toxieity

) : ; I ‘ '4‘ ) g | .
Uy LN | Y
| 9y P XU L
@5@ / All patients with
the same diagnosis |
No Benefit + Benefit

No Toxicity Terapie personalizzate No Toxicity

S Marsh S, McLeod HL 2006

+ Toxicity

RGHR /No Benefit
) >4




Table 2. Examples of Drugs with Genetic Information in Their Labels.*

Drug Sponsor Indication Gene or Genotype Effect of Genotype Clinical Directive on Label
Abacavir GlaxoSmithKline HIV-1 HLA-B*5701 Hypersensitivity  Black-box warning: “Prior to initiating therapy with abacavir, screening for the
(Ziagen) HLA-B*5701 allele is recommended.”
“Your doctor can determine with a blood test if you have this gene variation.”
Azathioprine Prometheus Renal allograft TPMT*2, Severe “TPMT genotyping or phenotyping can help identify patients who are at an
(Imuran) transplantation, TPMT+3A, myelotoxicity increased risk for developing Imuran toxicity.”
rheumatoid arthritis ~ and TPMT*3C “Phenotyping and genotyping methods are commercially available.”
Carbamazepine Novartis Epilepsy, trigeminal HLA-B*1502  Stevens—Johnson  Black-box warning: “Patients with ancestry in genetically at-risk populations should be
(Tegretol) neuralgia syndrome or toxic screened for the presence of HLA-B*1502 prior to initiating treatment with Tegretol.
epidermal Patients testing positive for the allele should not be treated with Tegretol.”
necrolysis “For genetically at-risk patients, high-resolution HLA-B*1502 typing is recommended.”
Cetuximab Imclone Metastatic colorec-  KRAS mutations Efficacy “Retrospective subset analyses of metastatic or advanced colorectal cancer trials
(Erbitux) tal cancer have not shown a treatment benefit for Erbitux in patients whose tumors had

KRAS mutations in codon 12 or 13. Use of Erbitux is not recommended for the
treatment of colorectal cancer with these mutations.”

Clopidogrel Bristol-Myers Anticoagulation CYP2C19%2*3 Efficacy “Tests are available to identify a patient’s CYP2C19 genotype; these tests can be used

(Plavix) Squibb as an aid in determining therapeutic strategy. Consider alternative treatment or
treatment strategies in patients identified as CYP2C19 poor metabolizers.”

Irinotecan Pfizer Metastatic colorec- UGTI1AI*28 Diarrhea, “A reduction in the starting dose by at least one level of Camptosar should be con-

(Camptosar) tal cancer neutropenia sidered for patients known to be homozygous for the UGT1A1%28 allele.”
“Alaboratory test is available to determine the UGT1A1 status of patients.”

Panitumumab Amgen Metastatic colorec- ~ KRAS mutations Efficacy “Retrospective subset analyses of metastatic colorectal cancer trials have not

(Vectibix) tal cancer shown a treatment benefit for Vectibix in patients whose tumors had KRAS

mutations in codon 12 or 13. Use of Vectibix is not recommended for the
treatment of colorectal cancer with these mutations.”

Trastuzumab Genentech HER2-positive HER2 expression Efficacy “Detection of HER2 protein overexpression is necessary for selection of patients
(Herceptin) breast cancer appropriate for Herceptin therapy because these are the only patients studied
and for whom benefit has been shown.”
“Several FDA-approved commercial assays are available to aid in the selection of
breast cancer and metastatic gastric cancer patients for Herceptin therapy.”

Warfarin Bristol-Myers ~ Venous thrombosis ~ CYP2C9%2%3 and Bleeding Includes the following table: Range of Expected Therapeutic Warfarin Doses Based
(Coumadin) Squibb VKORCI variants ~ complications on CYP2C9 and VKORCI Genotypes.

* All drug labels were accessed through Drugs@FDA at www.accessdata.fda.gov/scripts/cder/drugsatfda. HIV-1 denotes human immunodeficiency virus type 1, TPMT thiopurine methyltrans-
ferase, UGTIAI UDP glucuronosyltransferase 1 family polypeptide Al, and VKORCI vitamin K epoxide reductase complex subunit 1.



Dosing Recommendations with Consideration of Genotype

Table 1 displays three ranges of expected maintenance COUMADIN doses observed in

subgroups of patients having different combinations of CYP2CY and VKORCI gene variants
[see Clinical Pharmacology (12.53)]. If the patient’s CYP2CY and/or VKORCI genotype are
known, consider these ranges in choosing the initial dose. Patients with CYP2CH *1/%3, *2*2,

*2/*3, and *3/*3 may require more prolonged time (=2 to 4 weeks) to achieve maximum INR
effect for a given dosage regimen than patients without these CYP variants.

Table I: Three Ranges of Expected Maintenance COUMADIN Daily Doses
Based on CYP2C9 and VKORC1 Genotypes’
VKORCI CYP2Cy
*1/*] "1/ 13 *2*2 U3 "33
GG 5-7mg 5T mg 3-4 mg 34 mg Hmg | 05-2mg
AG 57 mg 34 mg 3-4 mg 3-4 mg 052mg | 0.5-2mg
AA 3-4 mg 34 mg 052mg | 052mg | 052mg | 05-2mg

'"Ranges are derived from multiple published clinical studies. VKORC1 -1639G=A (rs8923231) variant is used in

this table. Other co-inherited VKORCI variants may also be important determinants of warfarin dose.




Dal genotipo al fenotipo

[
o piu 3
Genotipo : c0|_:ie - o o .
geniche 2
1
Fenotipo Ultrarapid Extensive Intermediate Poor
metabolizer metabolizer metabolizer metabolizer
“ 2

I

Esempio farmaco X: dosaggi giornalieri richiesti per raggiungere lo stesso livello di farmaco

500 mg 100 mg 10 mg

| | Alleli completamente funzionali I:l Alleli non funzionali
[ ]

| | Alleli funzionali ma alterati * Delezione del gene completo

Modificato da H-G Xie & F.W. Frueh (2005) Personalized Medicine 2(4), 325-337



Differenze di popolazione
per CYP2D6

Allele er:\zti:1va::?ca Giappbone| Cina Caucasici Caucasici Neri Neri
. PP EU uUs Americani | Africani
prevista
*q Normale 42-43% 23% 33-37% 37-40% 29-349 28-56%
*2 Normale 9-13% 20% 22-33% 26-34% 20-27% 11-45%
*4 Nessuna <19 0-1% 12-23% 18-23% 7-9% 1-7%
x5 Nessuna 5-6% 6% 2-7% 2-4%, 6-7% 1-6%
*10 Ridotta 39-41% 50- 1-29% 4-89%0 3-8% 3-9%
70%
*17 Ridotta * * <1% * 15-26% 9-349%
*41 Ridotta * * 20% * * *

Le percentuali rappresentano i range delle frequenze alleliche riportate negli studi pubblicati

AmpliChip CYP450 Test package insert; from Bradford, L.D. 2002. Pharmacogenomics. 3:229-243
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ilfé U.5. Department of Health and Human Services

AtoZIndex | Follow FDA | En Espaiiol

% Q U.S. Food and Drug Administration

Protecting and Promoting Your Health _ Q

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products
Drugs

Home » Drugs » Science & Research (Drugs) » Additional Research Areas » Genomics

EE Table of Pharmacogenomic Biomarkers in Drug
Overview of the Genomics and La be" ng

Targeted Therapy Group

f sHARE in LNKEDIN | ® PINIT | & EMAIL | & PRINT
Publications on Genomics

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:

= Drug exposure and clinical response variability

= Risk for adverse events

= Genotype-specific dosing

= Mechanisms of drug action

= Polymorphic drug target and disposition genes

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.

Pharmacogenomic information can appear in different sections of the labeling depending on the actions. For more
information, please refer to the appropriate labeling guidance.



https://www.pharmgkb.org/ o-a8dd ” Eg The Pharmacogenomics Kn...

Modifica Visualizza Preferiti Strumenti 7?7

= |Home - PubMed - NCBI 5 Google 98| Sito Intranet ASF (2] La figlia del maré Lat... ~ (2| Test genetici

HOME | PUBLICATIONS | FEEDBACK | SIGN IN | (

.‘E PharmGKB Pharmgcogenom_ics. Knowledge. Implementat_ion.

PharmGKB is a comprehensive resource that curates knowledge about the impact
of genetic variation on drug response for clinicians and researchers.

The Pharmacogenomics Knowledgebase

MNews & Events Projects arch ~ Download

Search PharmGKB:

Latest Blog Posts
What is the PharmGKB?

Find out how we go from extraction of
gene-drug relationships in the literature

Clinical Very Important Pharmacogene: RYR1

- - - 4 A Precision Medicine Initiative Working
to implementation of pharmacogenomics 4 ! Group Releases Report

in the clinic...

Electronic Medical Records and
Genomics (eMERGE) Network to
) on from the

receive more than $48 m

National Institutes of Health

Clinically-Relevant PGx PGx-Based Drug Dosing Guidelines PGx Research
= WellLknown PGx associations = See all CPIC guidelines = VIP: Very Important PGx gene summaries
= Clinically relevant PGx summaries = Recent guidelines: » PharmGKB pathways
» PGx drug dosing guidelines = SSRis: citalopram/fluvoxamine/paroxetine = Annotated SNPs by gene
= Drug labels with PGx info arficle /| and supplement /- = Drugs with genetic information

= CYP3AS/tacrolimus:
article /- and supplement ./~

= CPIC genes/drugs of interest

= PGx gene haplotvpes



https://www.pharmgkb.org/

Impatto della Genomica in Sanita Pubblica:
il punto di vista degli economisti sanitari

The NEW ENGLAND , ,e ipe
\3(") JOURNALof MEDICINE ) Quanto l mf‘.remen-tato'unhzzo deHe"
informazioni genetiche incrementera
GETTING READY FOR GENE-BASED ulteriormente il costo della sanita e chi
MBDICINE paghera per questo?’

Varmus, 2002

‘Aspettative troppo entusiastiche rispetto ai benefici della ricerca genetica per la
prevenzione delle malattie sono potenzialmente in grado di falsare le priorita di
ricerca e della spesa per la salute.”

Willett W, 2002

‘..in questa epoca di crescente preoccupazione per i costi
sanitari, non sara possibile prendere in considerazione le

implicazioni della medicina genomica senza considerare le

THE AMERICAN JOURNAL OF

imph'ca{?i?ni economiche.’ MANAGED CARE
Phillios KA. 2004




Network Italiano per la Genomica in

Sanita Pubblica (GENISAP)
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Challenges for the Italian Public Health Genomics Task Force
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Stefania Boccia®, Walter Ricciardi** GENOMICS

“Italian Task Force on PHG, *Director of the Institute of Hygiene of the Catholic University of Sacred Heart;
Member of the Steering Committee of Public Health Genomics European Network (PHGEN) \
Correspondence to: Stefania Boccia, Istituto dilgiene, Universita Cattolica del Sacro Cuore, L.go F. Vito, 1, ROMA. E-mail; sboccia@rm.unicatt.it
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NTF Italy has met in Rome for the first ime. Here is the report:
Network Italiano per la
Genomica in Sanita Pubblica
(GENIS!

FIRST MEETING of the ITALIAN PHGEN NATIONAL TASK FORCE (NTF)

)
Metwork 16

B
(L ENIEA Partcipants:

1. Prof. W. Ricciardi (Head of the Institute of Hygiene, Catholic University of
Sacred Heart-LICSC)

2., Dr, Stefania Boccia (Institute of Hygiene, LUCSC)

o Z. Prof. Pacolo Willari (Hygiene Section- Department of Experimental Medicine

and Pathology, University “La Sapienza™)

" 4, Prof. &lberte Izzotti (Hygiene Section, University of Genoal

S. Prof. Elisa Calzolai (Head of the Genetics Institute, University of Ferrara)

&, Dr, Franca Dagna Bricarelli (President of Italian Society of Human Genetics
and Head of Laboratory of Medical Genetics, Hospital Galliera, Senoal

7. Dr. Domenico Coviells iIHead of Laboratory of Medical Genetics, Hospital

5‘ e e e ccin Maggiore Policlinico, Mangiagalli @ Regina Elena- IRCCS, Milan)

2. Dr. Anna Baroncini (Head of Medical Senetics Sarvice, AUSL Imolal

D, Dr. Laura Murianni [(Institute of Hygiene-UCSC)

AR A

Guests:
Prof. Ang=la Brand (Public Health Gencomics European Metwork, Bielefeld)
Or. Helmut Brand (Public Health Senomics European Metwork, Bielefeld)

au

[ T



PIANO NAZIONALE DI PREVENZIONE
per la Genomica in Sanita Pubblica

*  Costituisce una delle Azioni centrali a supporto del Piano Nazionale della
Prevenzione 2010-12, definite dall’Intesa del 29/4/2010 e poste sotto le
responsabilita del Ministero della Salute — Direzione Generale della Prevenzione.

* Viene pensato per suggerire strategie di intervento\azioni alle Regioni, al fine
di sviluppare e\o promuovere la comprensione delle applicazioni genomiche
predittive e di definirne I'uso sulla base del principio della Evidence Based Medicine

e Una bozza preliminare e stata elaborata dalla Unita di epidemiologia genetica e

genomica di sanita pubblica dell’lstituto di Igiene, a seguito di due focus-meeting
del GENISAP

Primo esempio in EU




Carcinoma mammella Melanoma

Celiachia

Diabete Mellito 1

pimaco. it

ortale italiano malattie complesse

imaco.it

portale italiano malattie complesse




™ & ?
C PIMAaco Mt il St
portale italiano malaftie complesse

Home | Malattie complesse | Laboratori | Notizie | Contatti =

Cosa sono le Malattie Sei qui: Home
Complesse?

i e ) Come utilizzare questo sito
Quali sono le principali Malattie

Complesse?

Questo portale vuole essere una guida per orientarsi nel complesso T .
mondo dei test genetici e delle malattie complesse. Mon sosfituisce in | » Obesita
alcun modo il colloquio e la visita con il proprio medico di fiducia né la | # Diabete mellito
consulenza del genetista. Il sito & rivolto in particolare a: % Cardiomiopatie
% Cancro della mammella e
Quando eseguire un Test = Cittadini interessati per motivi personali o familiari a capire dell'ovaio
Genetico? potenzialita e limiti dei test genetici » Cancro della prostata

= Medici, soprattutto non specialisti in Genetica o discipline affini, che

; ; . y . e #» Feocromocitoma-
possono trovare uno strumento utile per aiutare ad orientare i propri pazienti

paraganglioma ereditario
= Malattia di Alzheimer
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Il portale & stato realizzato nel contesto del progetto CCM finanziato dal Ministero della Salute » Passi

dal titolo "Test genomici predittivi: censimento in alcune regioni italiane per listituzione di un = Passi dArgento
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La Farmacogenomica

La variabilita del genoma e stata recentemente
utilizzata anche per studiare la diversa risposta
ai farmaci degli individui, creando un settore
della biologia molecolare chiamato

Farmacogenomica.

¥

La farmacogenomica e in condizione di stabilire perché un
soggetto e resistente o responsivo a un determinato
medicamento, consentendo in alcuni casi un dosaggio
personalizzato e diminuendo di conseguenza gli effetti
collaterali



| test molecolari nella terapia

La conoscenza della variabilita genetica
individuale ci consente di parlare di medicina
personalizzata e di adattare le terapie al genoma
individuale.




Farmacogenomica

“Farmacogenomica (PGx): lo studio di
varianti del DNA e dell’RNA correlate
alla risposta ai farmaci”

Farmacogenetica (PGt): 1o studio di varianti
nella sequenza del DNA correlate alla
risposta ai farmaci. La farmacogenetica ¢
intesa come parte della farmacogenomica

http://www.ema.europa.eu/docs/en_GB/document_library/
Scientific_guideline/2009/09/W C500002880. pdf



Pharmacogenomic Biomarkers in Drug Labeling

Therapeutic Biomarker}
Area* v Referenced Subgroup & Labeling Sections %
ALl T T SOy y
Ceritinib Oncology ALK ALK gene rearrangement Indications and Usage,
positive Adverse Reactions, Clinical
Pharmacology, Clinical
Studies
Cetuximab (1) Oncology EGFR EGFR protein expression Indications and Usage,
positive Dosage and Administration,
Warnings and Precautions,
Adverse Reactions, Clinical
Pharmacology, Clinical
Studies
Cetuximab (2) Oncology KRAS KRAS codon 12 and 13 Indications and Usage,
mutation negative Dosage and Administration,
Warnings and Precautions,
Adverse Reactions, Clinical
Pharmacology, Clinical
Studies
Cevimeline Dental CYP2D6 CYP2D6 poor metabolizers Precautions
Chloroquine Infectious GBPD GBPD deficient Precautions
Diseases
Chlorpropamide Endocrinology GSPD GBPD deficient Precautions
Oncology TPMT TPMT intermediate or poor Clinical Pharmacology,
metabolizers Warnings, Precautions,
Adverse Reactions
Citalopram (1) Psychiatry CYP2C19 CYP2C19 poor metabolizers Clinical Pharmacology,
Warnings, Dosage and
Administration
Citalopram (2) Psychiatry CYP2D6 CYPZ2D6 poor metabolizers Clinical Pharmacology
Clobazam MNeurclogy CYP2C19 CYP2C19 poor metabolizers Dosage and Administration,
Use in Specific Populations,
Clinical Pharmacology
Psychiatry CYFP2D6 CYP2D6 poor metabolizers Precautions




U.S. Food and Drug Administration
FA -"

Protecting and Promoting Your Health

_;_((f_ wSDsarisentof lealtin g hdnanisrficus

Biomarcatori genomici validi nel
contesto dei farmaci approvati

Informazioni farmacogenomiche sono
contenute in circa 1l 10% de1 farmaci
approvati dall’FDA, cioe piu di 200
farmaci in commercio negli USA. Per
alcuni di questi farmaci si raccomanda
0 s1 prescrive 1l test genetico

http://www.tda.gov/Drugs/ScienceResearch/Re
searchAreas/Pharmacogenetics/ucm083378.htm



Drug Discovery Today: Technologies | Drug resistance
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Disease risk  Early Diagnostic classification
assessment  detection for treatment selection Measuring treatment effectiveness

Disease Disease
onset endpoint

Figure 1. Broad categories of intended use of biomarkers.



Current
translational
research

in genomics

Bridge the gap from medical
problem to research, not vice ve

National prioritization of

translational opportunities More effective

’ translational

research
Measure success based on medic in genomics
impact, not knowledge gained

Establish mini-Manahattan teams
to bridge key obstacles

Figure 2. Suggested approaches to improve translational research.



Table | Candidate genes for pharmacogenetic implementation with available practice guidelines and recommendation statements

Gene(s) Drug Organization Practice guidelines/
recommendation statements
CFTR Ivacaftor CPIC Clancy et al; 201418
CYP2C9/VKORCI Warfarin ACMG Flockhart et al; 2008'"°
CPIC Johnson et al; 20111
CYP2CI9 Clopidogrel CPIC Scott et al; 201 1,'?' 2013'2
ACCFAHA Helmes et al; 2010'3
TCAs CPIC Hicks et al; 2013'#
CYP2D6 Codeine CPIC Crews et al; 2012'%
SSRls CPIC In preparation; 2014*
EGAPP EGAPP Working Group; 20077
Tamoxifen ACMG Lyon et al; 2012'%
TCAs CPIC Hicks et al; 2013'#
CYP3A Tacrolimus CPIC In preparation; 201 4°
DPYD Fluoropyrimidine CPIC Caudle et al; 2013'7
HLA-B Abacavir CPIC Martin et al; 2012'%
Allopurinal CPIC Hershfield et al; 2013'%
Carbamazepine CPIC Leckband et al; 20133
Phenytoin CPIC In preparation; 2014*
IFNL3 (IL28B) Interferon-o CPIC Muir et al; 20143
SLColBl Simvastatin CPIC Wilke et al; 2012
TPMT Azathioprine/é-mercaptopurine CPIC Relling et al; 2011,'3 2013
UGTIAI Irinotecan EGAPP EGAPP Working Group; 20097!
Multiple (eleven genes) Multiple (53 drugs) KNMP-PWG Swen et al; 20117

Note: *Based on information available from Pharmacogenomics Knowledge Base website
communication.

irs), and K Caudle, CPIC Coordinator, personal

Abbreviations: TCA, tricyclic antidepressants; SSRI, selective serotonin reuptake inhibitors; ACCF, American College of Cardiology Foundation; ACMG, American College

of Medical Genetics and Genomics; AHA, American Heart Association; CPIC, Clinical Pharmacogenetics Implementation Consortium; EGAPP, Evaluation of Genomic
Applications in Practice and Prevention; KNMP-PWG, Royal Dutch Association for the Advancement of Pharmacy-Pharmacogenetics Working Group.



Table 2 Pharmacogenetic tests approved by the US FDA for IVD use®

Gene(s) Assay Alleles interrogated Company Date approved
CYP2C9 and  Verigene® Warfarin CYP2C9*2, *3, VKORCI Nanosphere, Inc. September 2007
VKORCI Metabolism Test c.174-136C>T (1173C=T)
INFINITI® Warfarin Assay CYP2C9*2, *3, VKORCI AutoGenomics, Inc. January 2008
c-1639G>A
eSensor® Warfarin CYP2C9*2, #3, VKORCI GenMark Diagnostics, Inc. July 2008;
Sensitivity Test c-1639G>A December 201
eQ-PCR™ LC Warfarin CYP2C9%2, *3, VKORCI TrimGen Corporation February 2009
Genotyping Kit c-1639G=A
CYP2CI9 AmpliChip® CYP450 Test 2, %3 Hoffmann-La Roche Ltd January 2005
INFINITI® CYP2C|9 Assay *) #3 *|7 AutoGenomics, Inc. October 2010
Verigene® CYP2CI9 Test *2, %3, %17 Nanosphere, Inc. November 2012
Spartan RX CYP2CI19 Assay *2, %3, %7 Spartan Bioscience Inc. August 2013
xTAG® CYP2CI9 Kit v3 ¥2 *3 *[] Luminex Molecular Diagnostics, Inc. September 2013
CYP2D6 AmpliChip® CYP450 Test® *)_k|| k|5 *[] #]9 20 Hoffmann-La Roche Ltd January 2005
*29, *35, *36, *40, *41, duplication
xTAG® CYP2D6 Kit v3 *¥Qk| | *|5 *[] ¥29 #35, Luminex Molecular Diagnostics, Inc. May 2013

*41, duplication

Notes: *As listed on the US FDA IVD Product Database: http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/default.htm; the CYP2D6

star (¥) allele nomenclature for the AmpliChip? is based on the available nomenclature at the time of product release. The *4/ allele reported by the AmpliChip® is not
135

consistent with the current *1 haplotype nomenclature as it does not interrogate the 2988G A variant that was discovered after the development of the Amplichip®.
Abbreviations: FDA, Food and Drug Administration; [VD, in vitro diagnostic.



Table | Genetic screening interventions

Screening Target population

imnterventiorn

Example

conditions

Currently available

Pre-concepticonal Individuals planning
screening pregnancy

Antenatal screening Pregnant individuals
MNewborn screening MNeonates

Cascade scresening First and second degrees

relatives of individual
with genetic disorder

Fopulation carrier Defined populaticon
screening subgroups
Direct-to- Individuals willing
CoOnNsSUMmer tests to purchase

Potentiall/in developrment

Disecase-based Patients with common
case finding serious conditions
Personalized/ Target population for
stratified population standard (non-genetic)
scresning scresning

Case finding in Patients undergoing
whole genomes whole genome/exome
Sexome sequencing sequencing for clinical

diagnostic investigation

Recessive conditions.
eg. cystic fibrosis
Major chromosomal
anomalies., eg. Down
syndrome

Inborn errcors of
metabolism, =g.
pPhenviketonuria
Recessive conditions.
eg. familial
hyvpercholesterolemia
Senetic conditions
with high prevalence
im subgroup. eg.
hemoglobinopathies
Common disease
susceptibility. eg.

cardiovascular disease

Common conditions
with genetic subtypes,
eg. some cancers
Conditions screened
for at population
level, eg. colorectal
cancer

FRare ““acrtionable™
Eenetic mMutations., eg.
retimnoblastoma




Table 2 Framework for evaluating genetic tests

Components and definitions Measures
Analytic validity Analytic sensitivity and specificity
Ability to accurately and reliably Laboratory quality control
measure genotype of interest Assay robustness
Clinical validity Clinical sensitivity and specificity
Ability to detect or predict Prevalence of disorder
disorder of interest Test positive and negative
predictive value
Penetrance
Modifiers
Clinical utility Natural history of condition
Risks and benefits when Availability and effectiveness
used in routine practice of treatment or preventive

interventions
Education
Economic evaluation

Monitoring and evaluation

Ethical, legal, and social issues Stigmatization, discrimination,
Cross-cutting factors which privacy/confidentiality, family/
influence all aspects of test social issues

in practice Consent, ownership of data/

samples, licensing, patents
Safeguards and effectiveness

MNote: Data from.>”



Table 3 Principles of population screening as applied to genetic
susceptibility to disease

Public health assessment

The disease or condition should be an important public health burden to
the target population in terms of illness, disability, and death.

The prevalence of the genetic trait in the target population and the
burden of disease attributable to it should be known.

The matural history of the condition, from susceptibility to latent disease
to overt disease, should be adequately understood.

Evaluation of tests and interventions

Crata should be available on the positive and negative predictive values of
test with respect to a disease or condition in the target population.

The safety and effectiveness of the test and accompanying interventions
should be established.

Policy development and screening implementation

Consensus regarding the appropriateness of screeming and interventions
for people with positive and negative test results should be based on
scientific evidence.

Screening should be acceptable to the target population.

Facilities should be available for adegquate surveillance, prevention,
treatment, education, counseling, and social support

Screening should be a continual process, Including pilot programs,
evaluation of laboratory qualhity and health services, evaluation of the
effect of screening, and prowvisions for changes on the basis of new
evidence.

The cost effectiveness of screening should be established.

Screening and interventions should be accessible to the target
population.

There should be safeguards to ensure that informed consent is obtained
and the privacy of those tested is respected, that there is no coercion or
manipulation, and that those tested are protected against stigmatization
and discrimination.

Mote: From N Engl | Med. Khoury M), McCabe LL, McocCabe ER. Population
screening in the age of genomics medicine. 2003;348( 1 ):50—-58. Copyright © 2003
Massachusetts Medical Scociety. Reprinted with permission from Massachusetts
Medical Society.
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CITOCROMO P450 @

Sistema citocromo P450 (CYP450)
famiglia di circa 70 geni
enzimi epatici responsabili del metabolismo di numerosi
farmaci

CYP2C9, CYP2C19, CYP2D6, CYP1A2,
CYP3A4 e CYP2E1
geni maggiormente coinvolti nel
metabolismo dei farmaci

Famiglia CYP2:
* COINVOLTA NEL METABOLISMO DI MOLECOLE A LARGA DIFFUSIONE
« ESTREMAMENTE POLIMORFICA



CITOCROMO P450

CYP2C9 CYP2C19 CYP2D6

Varianti con significato clinico noto

Validi biomarker

Oltre 75 diversi alleli
descritti

CYP2C9 144Arg>Cys
CYP2C9 359lle>Leu

CYP2D6 100C>T
CYP2D6 1023C>T
CYP2D6 1659G>A
CYP2D6 1707 del T
CYP2D6 1846G>A
CYP2D6 2549 del A
CYP2D6 2613-2615 del
AGA CYP2D6 2850C>T
CYP2D6 2988G>A
CYP2D6 3183G>A

CYP2C19 636G>A,
CYP2C19 681G>A




IMPORTANZA RELATIVA dei diversi geni CYP450 N

METABOLISMO DEI FARMACI

Baoucl
[\

Citocromo Substrati
Acetaminofene Clorzoxazone Etanolo (via minore) Citocromo Substrati
2E1 Alotano Enflurano
3A4 Acetaminofene Gestodene Saquinavir 1A2 Acetaminofene Clorimipramina Teofillipa
Alfentanil Indinavir Spironolattone Antipirina Fenacetina Warfarin
Amiodarone Lidocaina Sufentanil Caffeina Tamoxifene
Astemizolo Lovastatina Sulfametossazolo
Chinidina Macrolidi Tacrolimo :
Ciclosporina Midazolam Testosterone 2A6 Cumarina
COC?'"T me(adone Iamoxlfene 2B6 Artemisina S-Mefenitoina  Selegina
ool oonazola SriSracIA : Bupropione (N-demetilazione Sertrafina
Dapsone Mifepristone Tetraidrocannabinolo Ciclolosfamide a nirvanolo)
Diazepam (RU 486) Triazolam 4
Didroergotamina  Paclitaxel Trioleandomicina S-mefobarbitale Propofolo
Didropiridine Progesterone Verapamile 2C9 Esobarbitale Sulfafenazolo Trimetadione
g:!t'ﬁze':‘ W gipam'.c'"a Fenitoina Tolbutamide S-Warfarin
SE SSREeI srdninad Ibuprofene Ticrinafene
2C19 Diazepam Naproxene Omeprazolo
S-Mefenitoina Nirvanolo Propranololo
206 Antidepressivi Encainide QOssicodone
tricidici Fenformina Paroxetina
Aloperidolo Flecainide Propafenone
Bufuralolo Fluoxetina Propoxifene
Bupranololo Guanossano Risperidone
LE DIVERSE ISOFORME DEL CYP450 Clorimipramina Idrocodone Selegilina
Clozapina Metoprololo Sparteina
METABOLIZZANO IL 40 Codeina 4-Metossi- Tioridazina
50% DEI FARMACI Debrisochina amfetamina Timololo
Destrometorfano Mexiletina




CYP450: enzimi e polimorfismi

Enzima Perc?éélaagﬁl?zi::trimaci Polimorfismi maggiori
CYP3A4 40-45% Raro
CYP2D6 20-30% *2xn, ¥4, ¥10, *¥17, *41
CYP2C9 10% *2, *3
CYP2C19 5% *2, *3
CYP1A2 5% *1K
CYP2B6 2-4% -
CYP2E1 2-4% -
CYP2A6 2% x4, *9
CYP2C8 1% *3
CYP3AS5 <19% *3

Il gene CYP 2D6 é estremamente polimorfico con piu di 70 varianti alleliche descritte da tempo!?

Ingelman-Sundberg, TRENDS in Pharmacological Sciences, Vol. 25 No.4 April 2004
1 Dahl, Clin. Pharmacokinet 2002; 41 (7): 453-470



Farmaci metabolizzati

da CYP2D6 e CYP2C19

2D6

2C19

Antidepressivi

Beta Bloccanti

Antidepressivi

Inibitori pompa
protonica

amitriptilina

carvedilolo

amitriptilina

omeprazolo

clomipramina

metoprololo

clomipramina

lansoprazolo

desipramina propafenone pantoprazolo
imipramina timololo
paroxetina Altri Antiepilettici Altri

venlafaxina atomoxetina diazepam ciclofosfamide
Antipsicotici codeina fenitoina progesterone
aloperidolo dextrometorfan fenobarbital
risperidone flecainide
tioridazina mexiletina
ondansetron

tamoxifene

tramadolo

Amplichip CYP450 Test package insert




Drug Details

Drug Name(s) PROZAC (Brand Name Drug)
FDA Application No. (NDA) 020101

Active Ingredient(s) FLUOXETINE HYDROCHLORIDE
Company LILLY

Original Approval or Tentative Approval Date April 24, 1001

Chemical Type 3 New formulation

Review Classification P Priority review drug

+ There are no Therapeutic Equivalents + Label Information

+ Approval History, Letters, Reviews, and Related Documents + Other Important Information from FDA

Products on Application (NDA) #020101
Click on a column header to re-sort the table:

Drug Active Ingredients Strength Dosage Marketing |RLD TE
Name Form/Route  |Status Code
PROZAC |FLUOXETINE EQ 20MG BASE/SML *¥Federal Register SOLUTION; |Discontinued [No [None

HYDROCHLORIDE determination that product was not discontinued |ORAL
or withdrawn for safety or efficacy reasons¥*




G680
681

682
683
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687
GBS
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695
696
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T00
701
702
703

Drug Details

Dirug Mame(s) PROZAC (Brand Name Drug)
FDA Application Mo. (NDA) 020101
Active Ingredient(s) FLUOXETIMNE HYDROCHLORIDE

Accummlation and slow elimination undar CLINICAL PHARMACOLOGY).
Dmigs metabolized by CYP2D6 — Fluoxetine inhibits the activity of CYP2D6, and may make

individuals with normal CYP2D6 metabolic activity resemble a poor metabolizer.
Coadmanistration of flnoxetine with other drugs that are metabolized by CYP2D6, including
cerfain antidepressants (e.g., TCAs), antipsychotics (e.g.. phenothiazines and most atypicals),
and anharthythoues (e.g., propafenone, flecainide, and others) should be approached with
caution. Therapy with medications that are predonunantly metabolized by the CYP2D6 system
and that have a relatively narrow therapeutic index (see list below) should be mitiated at the low
end of the dose range if a patient 1s recerving fluoxetine concurrently or has taken if in the
previous 5 weeks. Thus, his'’her dosing requirements resemble those of poor metabolizers. If
fluoxetine 15 added to the treatment regimen of a patient already recetving a dmg metabolized by
CYP2D6, the need for decreased dose of the oniginal medication should be considered. Dmigs
with a narrow therapeutic index represent the greatest concem (e.g., flecaimde, propafenone,
vinblastine, and TCAs). Due to the risk of serious ventricular arthythmias and sudden death
potentially associated with elevated plasma levels of thiondazine, thionidazine should not be
administered with fluoxetine or within a minimum of 5 weeks after fluoxetine has been
discontinued (see CONTRAINDICATIONS and WARNINGS).

Dmgs metabolized by CYP3A4 — In an in vivo interaction study involving coadministration
of fluoxetine with single doses of terfenadine (a CYP3 A4 substrate). no increase i plasma
terfenadine concentrations occurred with concomitant fluoxetine. In addition. i vitro studies
have shown ketoconazole, a potent mnlubitor of CYP3A4 activity, fo be at least 100 times more
potent than fluoxetine or norfluoxetine as an inhibitor of the metabolism of several substrates for
this enzyme, including astenizole, cisapride, and midazolam These data indicate that
fluoxetine’s extent of inhibition of CYP3A4 activity is not likely to be of clinical significance.




FDA: VALIDI BIOMARKER

http://www.fda.gov

HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use
ZTAGEN safely and effectively. See full prescribing information for A BACAV | R

ZIAGEN.

ZIAGEN® (abacavir sulfate) Tablets and Oral Solution
Initial U.S. Approval: 1998

WARNING: HYPERSENSITIVITY REACTIONS/LACTIC ACIDOSIS

AND SEVERE HEPATOMEGALY Tera pla antiretrovira | e
See full prescribing information for complete boxed warning. . . ey e
. Serious and sometimes fatal hyvpersensitivity reactions have been paZIentI H IV pOSItIVI

associated with ZIAGEN (abacavir sulfate). (5.1)

. Hypersensitivity to abacavir is a multi-organ clinical syndrome.
(5.1)

. Patients who carry the HLA-B=5701 allele are at high risk for
experiencing a hyvpersensitivity reaction to abacavir. (5.1)

. Discontinue ZIAGEN as soon as a hypersensitivity reaction is
suspected. Regardless of HLA-B*5701 status, permanently Reazioni di |pe rsensibilita
discontinue ZIAGEN if hypersensitivity cannot be ruled out, even
when other diagnoses are possible. (5.1)

. Following a hypersensitivity reaction to abacavir, NEVER restart RASH cutaneo
ZIAGEN or any other abacavir-containing product. (5.1)
. Lactic acidosis and severe hepatomegaly with steatosis, including man ifesta Zioni ga st rOi ntesti na ||
fatal cases, have been reported with the use of nucleoside analogues.
(5-2) manifestazioni respiratorie
--------------------------- RECENT MAJOR CHANGES -——--=--eeemeeeeee .
Warnings and Precautions (5.1, 5.5) Tuly 2008 talvolta fatali



FDA: VALIDI BIOMARKER

Risk Factor: HLA-B*35701 Allele: Studies have shown that carniage of the
HLA-B*5701 allele is asseciated with a significantly increased nsk of a hypersensitivity reaction
to abacavir.

CNA106030 (PREDICT-1), 2 randomized, double-blind study, evaluated the clinical
utility of prospective HLA-B*3701 screening on the incidence of abacavir hypersensitivity
reaction in abacavir-naive HIV-1-infected adults (n = 1.630). In this study, use of pre-therapy
screening for the HLA-B*3701 allele and exclusion of subjects with this allele reduced the
incidence of clinically suspected abacavir hypersensitivity reactions from 7.8% (66/847) to 3.4%

27/803). Based on this study, it is estimated that 61% of patients with the HILA-B*3701 allele
will develop a clinically suspected hypersensitivity reaction during the course of abacavir
treatment compared with 4% of patients who do not have the HLA-B*3701 allele.

Screening for carniage of the HLA-B*5701 allele is recommended prior to initiating
treatment with abacavir. Screening is also recommended prior to reindtiation of abacavir in A BA CAV | R
patients of unknown HLA-B*5701 status who have previously tolerated abacavir. For
HLA-B*5701 -positive patients, initiating or reinitiating treatment with an abacavir-containing
regimen 13 not recommended and should be considered only with close medical supervision and
under exceptional circumstances where potential benefit outweighs the nisk.

Skin patch testing is used as a research tool and should not be used to aid in the clinical
diagnosis of abacavir hypersensitivity.

In any patient treated with abacavir, the clinical diagnosis of hypersensitivity reaction
must remain the basis of clinical decision-making. Even in the absence of the HLA-B*3701
allele, it is impoertant to permanently discontinue abacavir and not dr“nﬁnnﬂidﬁ-nni i
hypersensitivity reaction cannot be ruled out on climeal grounds,

or even fatal reaction. AVV E RT E N ZA:

“lo screening per la presenza dell’allele
HLA -B*5701 e raccomandato prima di iniziare
la terapia” ...

.. il trattamento a base di abacavir e
sconsigliato nei pazienti HLA -B*5701 positivi




APPLICAZIONI PRATICHE DELLA FARMACOGENETICA

Individui HLA-B*5701 positivi predispo a
reazioni di ipersensivita (HSR) se trattati con ABACAVIR (ABC)

Uno screening capace di individuare pazienti HLA-B*5701
riduce I'incidenza della HSR da ABC
prima della somministrazione della terapia

ENGLAND JOURNAL of MEDICINI

‘ ORIGINAL ARTICLE

valore predittivo negativo 100%

HLA-B*5701 Screening for Hypersensitivity
to Abacavir

Simon Mallal, M.B., B.S., Elizabeth Phillips, M.D., Giampiero Carosi, M.D.,
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for the PREDICT-1 Study Team™
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