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Background: our
current approach to
therapy selection is
successful in
controlling the
disease or
symptoms of
Interest in <50% of
patients.

Surely we can do
better!!

Current strategies for drug choice
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Background: Current sour ce of drug dosing,
toxicity data, and efficacy information

*Drugs are primarily developed in White European patients (USA,
Europe, Canada, Australia/New Zealand)
-source of global safety and dosing information

*Very little thought to how drugs will be used throughout the world
*Most ‘ethnic differences’ are based on anecdote (example, drug X’

doesn't seem to work for Ghanaians)
-often based on 1-2 patients, but has wide influence
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Background: The human genome proj ect promlse '

The genetic code will lead to better diagnosis of disease and
selection of therapy

«Significant data exists for DNA changes that are predictive for risk of
toxicity or lack of effectiveness for commonly used medications
Genome-guided therapy is starting to be introduced in Western countries
*\What about most of the world?

The genome may offer a way to better integrate medications into national
formularies in a safe and effective manner
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Background: Source of datafor patient therapy
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Best option: individual

Good: relevant geographic/
ethnic/racial population

Worst: inferred world population
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Pur pose

*Promote the integration of genetic information into public health
decision making process

*Enhance the understanding of pharmacogenetics in developing world

*Provide guidelines for medication prioritization for individual
countries, using pharmacogenetic information

*Help build local infrastructure for future pharmacogenetic research
studies
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PGENI Project Details

Conntiies

PGEDI ultitnately seels the patticipation of 104 countries. Click here for the spectfic gudelines used in
selecting PGENI countries.

Genes

The PGENI gene hst currently contamns 150 "essential genes” that have been associated with known
medications.

Diugs

The initial drng st used in this initiative represents the "WHO essential medicines list. A dditional medications
are added, as per climcal usage by PGENI countries. In total, 58 drug groups are represented m POGENL

Disenses

The disease classes used m this iubiative were categonzed from the "WHO. There are 34 disease classes

consisting of 303 diseaszes.

Recommendations

=election andfor priortization of the treatment of each disease class are produced for each participating
countty following completion of the pharmacogenetic analysis in the populations under evaluation.
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104 PGENI countries; 78% of world population
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Overview of study plan

sldentify common ethnic racial groups (>10%)

*Collect 500 blood samples (250 male; 250 female) from each ethnic group.
Preference is for healthy volunteers (e.g., blood donors).
Only gender, ethnicity, and age known for each sample.
*Genotype for variants of interest

eGenerate recommendations for medication selection

Africa Example

The Gambia: Egypt:

Fulani 18% Eastern Hamitic 99%
Jola 10% (Egyptians, Bedouin,

Mandinka 42% and Berbers)

Wolof 16%
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Selection of drugs and genes

» Focused on systemic drugs from WHO Essential Medicines List (http://www.who.int/)

» Conducted text mining for metabolism, transport and drug target proteins
>200,000 articles reviewed

* Mined literature for allele frequencies of key SNPs in key genes

316 drugs > 132 systemic (oral / IV)

1

Text mining

1

150 Essential Genes
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Disease: Malaria

Purpose

Disease Description
Participants

Project Details Four species of protozoan parasite of the plastmodinm genus - P falciparom, PLowivas, Pooovale,
and P malanae - cause malaria in humans. Though malana brought on by Povivax 1z the most
cotntmeon, it 12, however, malania caused by P. falcipanim that 1z most lethal. The clinical features of
News & Events malatia vary. The classic symptoms include persistant fever, shivering, joint pains, and headaches
and repeated vomiting. Severe and complicated malana causing renal fatlure, hypoglycemia,
aneria, pulmonary edema, shock and coma can have fatal consequences, leading to death.

Funding Ialana can be cured f promptly diagnosed and adequately treated. Sowrce: WHO

Links
Publications

Contact Us Disease Groups

Home )
Ivlalaria

lE%Sh]I]QIOH Medications used in treatment
University in St.Louis "

e atmodiacuine

SCHOOL OF MEDICINE |————n
attesunate

chloroquine
dozxyoychne
lumefantrine
mefloquine
pHmaguine
proganil
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ABCBI

Purpose . .
Gene Information
Participants
Project Details Sytabols: ABCE]
Tigene: Hs 213230
Links Entrez Gene: 5245
N O 171050
i g Chromosomal Location: 7g21.1
Publications Eefseq MML_000%27 Gene Length: 115942

R MNames: ATP Binding Cassette, subfamily B, member 1 Click here for expansion. Click here for sequence.
unding

Contact Us FPublic Database Folymorphisimns

Home FGENI mines 7 public dafabases (@b 5NF, JENFE, and CGAF) for variant information. FVariant classificafion dgfinfion can be found here,

£ SFR (16)

& Washington Y2
UniversityinStLouis R o0

TR e Monsynonymous SHE (10)
mynonymous SHEP ()
3TTE (3)

3FR (3)

ALL (316)

PGENI Featured Variants with Data

+3435

Drug Associations
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Drug Associations

For a definifion qf associafion fype click here,
Reference Fey: GG - Goodman and Gillman's 10 Ed, TOFC - Texthook of O ganic and Fharmacewfical Chemisfry 10 Ed

To suggest another drug associafion or comment on exisfing associafions click here.

amitht oraycin Transport 11185676 PGELL
chlorambucil Transpott 11114132 PGENI
ciclosporin Transpott 12545142 PGENI
clofammine Transport 11561677 PGERI
colchicine Transport 206E832 PharmGEE
cytarabine Transport F6285594 PGERL
dactinomycin Transport FO0E518 PGERI
daunoribicin Transpott 14713364 PGERL
dezarnethasone Transport 10666173 PGELL
dicloxacillin Transpott 12033580 PGENI
digoxin Transport 12189368 Pharm GER
digozin Transport 10716719 Pharm GEE
dozotubicin Transport 12174504 PGERI
| efavirenz | Transport 118091834 PharmGER
erythrommycin Transport 12426516 PGERI
etoposide Transpott QEe4272 PGERL
|1-::|]:_:|inavir | Transport 11919490 PGENI
medroxyprogesterone acetate Transpott L PiGERT
mefloquine Transpott 11682245 PGENI

methotrexate Transport HO98312 PGERI
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ABCB1 3435 C>T in HIV Therapy

A TT genotype (n=22) * e
aon - DT genotype (n=54) MDR1 3445 TT genotype  3-0(1-3-7-1) ——t

@ CC genotype (n=20) '
» CCRS A32 heterozygosity 1.2 (0-4-3-8) —_—
5 p=0-004 p=0-006 p=0-005 :
§ 300 - * HiV-1 RNA at baselne 7.1 (2-7-18.9) L —
T _I {per log copies,/mL) ‘
e ]
g = CD4 at basaline 1.2 {1-0-1-1) ¥
o 8 {per 100 cells/ ul) '
= '
=S 2004 E Hepatitis C (R I p—
% W
2 Male sex 1.8 (0-7-4.9) A R—
£ I .
100 S Age (per 10 years) 0.7 (0-5-1.1) b
| I | |
0-1 1 5 20
0

Fellay et al, Lancet 2002
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Global distribution of ABCB1 3435CC genotype

Same as reference population
>2 times reference population < 1/2 reference population
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Type of output

Surveillance - identifying population subgroups at higher risk of toxicity
or treatment failure

Prioritization - assisting the treatment selection from among WHO
recommended therapies
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PGENI Surveillance example: Tuberculosis

Probably | Possibly Not No Data
Drug Gene | Allele Effect Associated | Associated | Associated | Associated | Available
Efficacy X
NAT2 |*5/*6/*7| Hepatotoxicity _
Isoniazid Neuropathy X
CYP2E1| *5B Efficacy _ X
Hepatotoxicity _
. .- Efficacy X
Rifampicin ESB —
rampict Toxicity X
Pyrazinamide| XDH Efflcacy_ X
Hepatotoxicity X
Efficacy X
Ethambutol | MTND4 .
Optic neuropathy X
. Efficacy X
Streptomycin | MTRNR1 —
promyct Ototoxicity X
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Type of output

Surveillance - identifying population subgroups at higher risk of toxicity
or treatment failure

Prioritization - assisting the treatment selection from among WHO
recommended therapies
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First Line Therapy
Methotrexate (MTX)

TYMS

*2/%2 and *2/:/

MTX

MTHFR MTHFR
677C 677T

MTX

~ second Line Therapy
Azathioprine (AZA) vs

Sulfasalazine (SSZ2) NAT?2 variant

TPMT*1

Risk of SSZ induced
neutropenia

AZA

RA Increased risk of treatment
) failure
patient Increased risk of toxicity
TYMS
*3/*3

MTX + corticosteroids

MTHFR
677T

Add post treatment folic acid

MTHFR
677C

MT X + corticosteroids

Therapeutic options

TPMT variant

NAT2*4

NAT2*4 | TPMT*1

Risk of AZA induced
neutropenia

No genetic risk for AZA
or SSZ toxicities
SSZ
AZA OR S5Z
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PGENI
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PGENI Recommendation for China

Country Information

FAria]l MWame- Peonla®™ Republic of Ching _

Eecommendation

Usmg US Caucasian population frequency data as a reference, bazed on genetic vanant frequency mformation, the

following therapy stratesy 15 sncoeciadfetlyvap—

ﬁ Methotrexate (MTX) with supplemental corficosteroad to improve efficacy
Second Lme: Either azathioprine (AZA) or sulfasalazme (552) would be sugzested.
\

O TE: Phanmac o g e I e S e i R e e e T o1 (helapy and shouldn't be used as
the sole basis for drug selechon

Recommendation

Usimg TS Caucasian population frequency data as a refersnce, bazed on genetic variant frequency mformmation, the
following therapw stratezy 15 sugzested for China-

First Lime: Methotrexate (BT with supplementzl corficostarond to mmprove efficacy
Second Line: Either azathioprine (AZA) or sulfasalazine (S5Z) would be sugzested.

MNOTE: Pharmacogenstic informaton 13 ons of many factors influsnemg the choics of therapy and shouldn't be vzed as
the sole basis for drug selection
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Ethics of public health phar macogenetics
e« Community consultation
e Clear mechanism for integration of information

« Safeguardsfor 'genetic orphan’ populations
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What is PGENI not doing?
*Population genetics
Clinical trials

*Gene-outcome (phar macokinetics, toxicity, efficacy)
studies (in thefuture)
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Key elements (thusfar)

*Keep it local
-selection of drugs, ethnic/racial groups, ethics approval
Process
-early involvement of ministry of health

-engage local investigator s (public health, medicine, pharmacy,
gover nment, community leaders)

e Opportunity for PG to be meaningful now and essential later



