10° CONGRESSO NAZIONALE

La crescita delle cronicita inunimondo 23 - 24 settembre 2026
che invecchia: differenze di gen‘e‘re Evento in modalita virtuale

Politerapie e interazioni:
nuova frontiera della farmacologia di genere

Luigia Trabace

Universita degli Studi di Foggia

Coordinatrice GdL Farmacologia e Tossicologia di Genere
Societa Italiana di Farmacologia



(’ Molecola di farmaco estrusa

Glicoproteina P
* Inibitore

Farmaco antitumorale
Spazio
extracellulare

Diffusione

Citoplasma



Esterases
CYP1B1

Epoxide

Others hydrolase

CYP2A6
CYP2B6

/. __——DPYD

CYP2C8/9

CYP2C10

ﬁCYP2E1




loni

§:

-

|

o

|

Effetti cellulan

loni
i 9
0@ o
A

Do @O@ﬁ

Secondo messaggero

dell'eccitabilita

v v
Rilascio Fosforilazione
di calcio di proteine

oo

Effetti cellulan

v

Altri

Sintesi proteica
v

Effetti cellulan



Cosa succede quando le differenze
sesso-specifiche
della farmacocinetica e della
farmacodinamica entrano in una rete di
intferazioni farmacologiche?
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Polypharmacy prevalence among older adults based on the survey of health, = )
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Luis Midao", Anna Giardini”, Enrica Menditto®, Przemyslaw Kardas®, Elisio Costa™

“ UCIBIO, REQUIMTE and Faculty of Pharmacy, University of Porto, Porto, Portugal
® psychology Unit, Instituti Clinici Scientifici Maugeri Spa ~ Societd Benefit, Care and Research Institute, IRCCS Montescano (PV), Italy
©School of Pharmacy, CIRFF/Center of Pharmacoeconomics, University of Naples Federico II, Naples, Italy
9 Department of Family Medicine, Medical University of Lodz, Lodz, Poland
B 25.0-27.4%
B 27.5-29.9%
30.0-32.4%
32.5-34.9%
B 35.0-37.4%
B 37.5-39.9%

collected data from 68,231 individuals, with ages between 24
and 106 years.

Fig. 2. Prevalence of polypharmacy in elderly (65 years or older) among 17 European countries and Israel.

“Globally, the prevalence of polypharmacy increases with age,
being higher for women”
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The prevalence of polypharmacy and
hyperpolypharmacy was generally higher
amohg men.
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Polypharmacy{inappropriate prescribing,and deprescribing
in older people: through a sex and gender lens

CrossMark
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Polypharmacy is very common in older adults and increases the risk of inappropriate and unsafe prescribing for Lancet Healthy Longev 2021;
older adults. Older adults, particularly women (who make up the majority of this age group), are at the greatest 2:¢290-300

risk for drug-related harm. Therefore, optimising drug prescribing for older people is very important. Identifying Women’s College Research
potentially inappropriate medications and opportunities for judicious deprescribing processes are intrinsically :::n:::g:):::socﬁllce::a “
linked, complementary, and essential for optimising medication safety. This Review focuses on optimising AF;Qod;on MD, N M Stall MD):
prescribing for older adults by reducing doses or stopping drugs that are potentially harmful or that are no longer Department of Medicine and
needed. We explore how sex (biological) and gender (sociocultural) factors are important considerations in safe Instituteof Health Policy,
drug prescribing. We conclude by providing a practical approach to optimising medication safety that clinicians x:lzzfzge::TZ?:ni\;alTl:) ar:::o
can routinely apply to the care of their older patients, highlighting how sex and gender considerations inform oy canada ' '
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effetto del sesso + effetto dell'interazione

amplificazione dell'esposizione

"interazione sesso-modulata"”



Review > Curr Drug Metab. 2019;20(2):114-123. doi: 10.2174/1389200220666181128160813.

Progress in the Consideration of Possible Sex
Differences in Drug Interaction Studies

Panjasaram Naidoo ', Manoranjenni Chetty

Conclusion: This review has shown that only limited progress had been made with the inclusion of
both sexes in DDI studies.
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Gender-related effects on metoprolol pharmacokinetics and
pharmacodynamics in healthy volunteers
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It is primarily metabolized by CYP2D6 enzyme to a-hydroxymetoprolol and O-demethylmetoprolol
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Females present higher dose-adjusted drug concentrations
of metoprolol and allopurinol/oxypurinol than males
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Metoprolol population

Male (N =734) Female (N=273) All (N =1007)
(72.89%) (27.11%) (100.0%)
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Med. Sci. 2016, 4, 18; doi:10.3390/medsci4040018
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f Thus, based on the dose-finding
¢ || simulations, a 100 mg metoprolol dose in
¢ | healthy young men will result in a similar
§ ) systemic drug exposure, measured as
é . AUC, to that of a 50 mg metoprolol dose
: in healthy young women.

) N N N N N N N N

Time (hours)

Simulated Male Metoprolol Concentration (ng/mL) Simulated Female Metoprolol Concentration (ng/mL)

e Luzier et al 1999 (S-Metoprolol Males) o Luzier et al 1999 (S-Metoprolol Females)
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CYP2D6-dependent CYP2D6-independent

Fig 1. Sex-specific frequency of drug-related hospitalizations
(adverse drug reactions [ADRs]) associated with different

B-blockers grouped according to their metabolism via CYP2D6. CLINICAL PHARMACOLOGY &

THERAPEUTICS2006;80(5):549-60
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drug exposures were calculated to
be 15mg for geriatric women and
Andy R. Eugene, MD'? 25mg for geriatric men resulting in
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Gender based Dosing of Metoprolol in the Elderly using
Population Pharmacokinetic Modeling and Simulations

2Joyner Lab: Integrative Human Physiology and Pharmacology Lab, Department of
Anesthesiology, Rochester, MN, USA

Gender differences in metoprolol exists in

geriatric patients O



sesso femminile +

eta avanzata +

CYP2D6 a bassa attivita +
metoprololo +

inibitore del CYP2D6 =?



Toward Optimal Treatment in Women:
The Effect of Sex on Metoprolol-
Diphenhydramine Interaction
Ashish Sharma, RPEBC, PhD, DPMP, Philippe Pibarot, DVM, PhD, Sylvie Pilote, MSc,

Jean G. Dumesnil, MD, FACC, Marie Arsenault, MD, Pierre Maxime Bélanger, PhD,
Bernd Meibohm, PhD, FCP. and Bettina A. Hamelin, PharmD

The objective of this study was to determine if sex influ- worn ompared to men). Diphenhydramine coadimRi
ences the pharmacokinetics and hemodynamics of the ation increased S-metoprolol AUC by 84% in EM women
CYP2D6 substrate metoprolol and its interaction with and 45% in EM men (P < .009 women compared to men).
diphenhydramine (CYP2Dé6 inhibitor) in healthy young \ In the diphenhydramine arm, sex differences in pharma-
participants with high (extensive metabolizer [EM]) or low '\ cokinetics persisted even after WT correction, resulting
(poor metabolizer [PM]) CYP2D6 activities. A prespecified 1 eater negative chronotropic effects in women (all P

comparative analysis of data from 2 sequential clinical tri- < .05W0 men). Metoprolol do ould
. T A BT |

¢. ] Clinical Pharmacol. 2010 Feb;50(2):214-25.



L'integrazione del sesso come variabile
fondamentale, tanto nella ricerca farmacologica

quanto nella pratica clinica, € un
imperativo etico e scientifico
per una medicina veramente equa € personalizzata.
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