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FARMACOGENETICA IN GERIATRIA
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HISTORICAL BACKGROUND

The roots of pharmacogenetics may date back as early as
the 6th century BC, when Pythagoras was said to have

recognized that eating fava beans caused illness in some,
but not all, individuals.



Hicfophiz princeps Tralae , Samitisque magifter
Explicuit partim qua latuére diu.

Ifie ulswlinum ait, faba , brutique fordent,
Sacra fitex obit relligion: domus.

Luciano di Samosata nel suo dialogo Il sogno ovvero il gallo - Oneiros &
alektrygn, 4-5:

Gallo: Hai sentito parlare di un certo Pitagora figlio di Mnesarco, di Samo?
Micillo: Intendi il sofista, | 6 e s adhé¢ aéva fatto la regola di non assaggiare
la carne e di non mangiare le fave (eliminando cosi dalla tavola un cibo che a
me piace moltissimo)é ?



HISTORICAL BACKGROUND

In the 1940s, the immunochemist William Boyd noted that
In contrast to Mediterranean populations, native Britons
almost never developed hemolytic anemia after ingestion
of fava beans; he suggested a genetic difference as the
probable explanation. It is now known that the hemolytic
anemia associated with ingestion of fava beans, which
may also occur with a variety of pharmacologic agents, is
due to X-linked glucose-6-phosphate dehydrogenase
deficiency (G6PD)



DRUG REACTIONS, ENZYMES, AND BIOCHEMICAL GENETICS

Arno G. Motulsky, M.D., Seattle

Although some progress has been made in the study of mechanisms
of drug allergy, little was known until recently about the pathogenesis
of hypersuscetibility reactions and hyposusceptibility reactions. Data
are available now which suggest the reactions of this type may be
caused by otherwise genetic traits or enzyme deficiencies

JAMA 1957



How an individual genetic inheritance

affects the bodyos

Frederich Vogel 1959



GENETIC CONTROL OF DRUG LEVELS AND OF THE
INDUCTION OF DRUG-METABOLIZING ENZYMES
IN MAN: INDIVIDUAL VARIABILITY IN THE EXTENT OF
ALTLLOPURINOL AND NORTRIPTYLINE INHIBITION
OF DRUG METABOLISM

Elliot S. Vesell, M.D., G. Thomas Passananti, Ph.ID.,
Frank E. Greene, Ph.D., and John G. Page, Ph.D.

After single oral doses, rates of elimination of ethanol,

phenylbutazone, antipyrine, and dicumarol were measured in the

plasma of identical and fraternal twins. In our twins, large individual
differences in rates of elimination of ethanol (twofold), antipyrine
(threefold), phenylbutazone (sixfold), and dicumarol (tenfold) were

al most exclusively under genetic co
conditions were influenced negligibly by environmental factors. Each
subject's rate of drug elimination was a highly reproducible value.

Annals New York Academy of Sciences 1971



FARMACOGENETICA

AFarmacocinetica
AFarmacodinamica
AReazioni idiosincrasiche

Avariabili genetiche condizionanti la patogenesi della malattia
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Figure 1. Polygenic Determinants of Drug Response.

The potential effects of two genetic pelymorphisms are illustrated, one involving a drug-metabelizing enzyme (top) and the second involving
adrug receptor (middle), depicting differences in drug clearance (or the area under the plasma concentration—time curve [AUC]) and receptor
sensitivity in patients who are homozygous for the wild-type allele (WT/WT), are heterozygous for ene wild-type and one variant (V) allele

(WT/V), or have two variant alleles (V/V) for the two polymorphisms. At the bottom are shown the nine potential combinations of drug-metab-
olism and drug-receptor genotypes and the corresponding drug-response phenotypes calculated from data at the top, yielding therapeutic in-
dexes (efficacy:toxicity ratios) ranging from 13 (65 percent:5 percent) to 0.125 (10 percent:80 percent).

NEJM 2003



Table 2. Genetic Polymorphisms in Disease-Modifying or Treatment-Modifying Genes That Can Influence Drug Response.*

Gene or Gene Product

Adducin
Apelipoprotein E (APOE)

Apolipoprotein E (APOE)
HLA

Cholesterol ester transfer
protein (CETP)

lon chanrnels (HERG,
KvLQTL, Mink, MiRP1)

Methylguanine methyl-
transferase (MGMT)
Parkin

Prothrembin and factorV

Stromelysin-1

Disease or Response Association

Hypertension

Progression of atherosclerosis, is-
chemic cardiovascular events

Alzheimer's disease
Toxicity

Progression of atherosclerosis
Congenital long-QT syndrome
Glioma

Parkinson's disease
Deep-vein thrombesis and

cerebral-vein thrombosis

Atheroscleresis progression

Medication

Diuretics

Statins (e.g. simvastatin)

Tacrine
Abacavir

Statins (e.g., pravastatin)

Erythromycin, terfenadine, cisa-
pride, clarithromycin, quinidine

Carmustine

Levodopa

Oral contraceptives

Statins (e.g. pravastatin)

Influence of Polymorphism
on Drug Effect or Toxicity

Myocardial infarction or strokes®?

Enhanced survivalfe7t

Clinical improvermnent”2
Hypersensitivity reaction”®74

Slowing of progression of atherosclerosis by
pravastatin™

Increased risk of drug-induced torsade de
pointes?&78

Response of glioma to carmustine®3

Clinicalimprovement and levodeopa-induced
dyskinesias™

Increased risk of deep-vein and cerebral-vein
thrombosis with oral contraceptivess®

Reduction in cardiovascular events by prava-
statin (death, myocardial infarction,
stroke, angina, and others); reduction
in risk of repeated angioplasty®?

* The examples shown are illustrative and not representative of all published studies, which exceed the scope of this review
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