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L'importanza dell’aderenza terapeutica nelle terapie
oncoematologiche per via orale

VALUTARE E AFFRONTARE IL RISCHIO DI TOSSICITA'
E DI INTERAZIONI FARMACOLOGICHE

Torino, 20 dicembre 2017 M. Scaldaferri



Il contesto...

Progressiva disponibilita di farmaci con meccanismi d'azione
iInnovativi e profili di tossicita con aspetti nuovi

Procedure autorizzative rapide e studi di non inferiorita
Scarsa conoscenza della tossicita a lungo termine

Caratteristiche dei pazienti della pratica clinica spesso
differenti da quelle degli studi

Importanza della qualita della vita



I Il contesto...

Due elementi fondamentali:
I « La complessita del paziente oncologico:
- caratteristiche spesso diverse dalla popolazione degli studi
- eta
- comorbidita / multimorbidita

- contesto sociale ed atteggiamento nei confronti della
malattia oncologica

« La politerapia “in senso lato”
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Complicanze correlate alla terapia
oncologica

|pokalemia, lpomagnesemia, lpocalcemia
= Disfunzione epatica e renale

= Nausea, vomito, diarrea

= Scarso controllo glicemico

» deidratazione, denutrizione

CHEMIOTERAPICI CHE POSSONO

DETERMINARE UN QT LUNGO CONDIZIONI CO-ESISTENT!

alS
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Histone deacetylase inhibitors
Vorinostat

Multitargeted tyrosine kinase inhibitors
Sunitinib

soranefib |
BCR-ABL inhibitors TERAPLA QT'I
Dasatinib ANTICANCRO prolungato
Nilotinib

Vantenanib

ErbB-1/-2 receptors inhibitors
Lapatinib

Proteasome inhibitors
Bortezomib TERAPIE CONCOMITANTI

Miscellaneous . 4

Arsenic trioxide

Heart - Tyrosine-Kinase Proteins

ABL: protection from oxidative stress
KIT: remodelling after miocardial infarction
FAK1: physiologic cardiac hypertrophy

RAF1: protection from oxidative stress and arterial
hypertension

JAK/STAT: anti-apoptotic effect, regulation of miocardial
capillarity density

RSK: anti-apoptotic effect

mTOR: upregulation of HIF (hypoxia inducible factors),
including VEGFR

COMPLICANZIE
CORRELATE
ALLA TERAPIA
OMCOLOGICA
S
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Farmaci potenzialmente a rischio di prolungare l'intervallo QT.
Farmaci Farmaci SNC Olznzapina Farmaci Farmaci Farmaci
cardiovascolori  Aloperidolo Paroxetina respiratorio antivirali decongestionanti
Amiodarone Amitriptilina Quetiapina Salbutamolo Amantidina nasali e
(Chinidina Citalopram Risperidone Salmeterolo Foscarnet antistaminici
Disopiramide Cloralio idrato Sertindolo Terbutalina , Fenilefrina
Dobutamina Clorpromazina Sertralina . Farmaci Fenilpropanclamina
Dopamina Clomipramina Tioridazina Farmaci antiparassitari  pseydoefedrina
Efedrina Droperidolo Tizanidina antibatterici Clorochina Terfenadina
Epinefrina Felbamato Trimipramina Azitromicing Meflochina . .
Flecainide Fluoxetina Venlafaxina FrriETT oenens LT
Ibutilide Galantamina rormoci &1 Claritromicina Alfuzosina
Indapamide Imipramina T Farmaci Octreotide
Isradipina Levomepromazina Dolasetron . antimicotici  Sibutramina
) . L - Levofloxacina
Midodrina Litio Domperidone Moxiflaxaci Fluconazole Tacrolimus
P ) oxifloxacina
[ TEIETTE Mel?dor?e Granisetron ) ltraconazolo  Tamoxifene
Sotalolo Metilfenidato EriErEEED Oflowacina 5 R ——
Nortriptilina Cotrimossazolo etf.Jconazo ° Enatl
Voriconazolo




Come identificare il paziente a rischio di tossicita ed
interazioni?

» MULTIMORBIDITA’: 2 2 malattie croniche
» FRAGILITA’: > rischio di “outcome” peggiori
» POLIFARMACIA: 2 5 farmaci assunti

: : Multimorbidita
Polifarmacia

Fragilita



Raccomandazioni EORTC

Minimum dataset for the assessment of global health
status and functional status in older cancer patients.

» G8 Questions
» |[ADL Questions

» Charlson Comorbidity Scale

» Social situation
Pallis et al. Ann Oncol 2011

Cumulative lllness Rating Scale (CIRS)
Kaplan—Feinstein Classification (KFC)
Charlson Comorbidity Index (CCl)

Index of Co-Existent Disease (ICED)



Comprehensive Geriatric Assessment (CGA)

) ) ) Use of Comprehensive Geriatric Assessment in older cancer patients.
CGA adds information to Eastern Cooperative Oncology Group . .
performance status in elderly cancer patients Recommendations from the Task Force on CGA of the International
Repetto L, Fratino L, Audisio RA, et . J Clin Oncol 2002, 20 494-502 Society of Geriatric Oncology (510G)
Extermann M. ef al Critical Rev Oncol Hemato! Sept 2005

CRASH Score

To assess the individual risk of severe toxicity from cht (defined by CTC v 3.0, as Gr. 4 hemat.

or Gr. 3-4 non-hemat. tox) in older pts with diverse health conditions and functional
reserve measured by CGA.

Several variables were analyzed.

age, sex, BM I, diastolic BP {DBP), cancer stage, comorbidity [CIRS-G), polymedication, CBC, liver

tests, LDH, creatinine clearance (CrCl), albumin, self-rated health, ECOG PS5, IADL, GDS, MMS, MMNA,
marrow invasion, previous cht, and tumor response

Cht related toxicity (Cchemotox) was adjusted using the MAX2 score [*]).
Using this tool

LDH, diastolic BP, and chemotox were the best predictive variable for significant
differences in the risk of severe haematological toxicity.

ECOG-PS, MMS, MNA and chemotox were the best predictive variables for severe
non-haematological toxicity.

The CRASH score identifies four categories (0-3, 4-6, 7-9, =9) of older patients with
different risk of severe toxicity (from 61% to 100%) (**).

*Extermann EBIC 2004 - **Extermann , Cancer 2011
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Ridotta
compliance

Lazarou JAMA 1938, Razier 2005, Shi 2008, Onder 2002, Mannucei 2014

Potential Pitfalls of Disease-Specific Guidelines

for Patients with Multiple Conditions
Mary E. Tinetti, M.D., Sidney T. Bogardus, Jr., M.D., and Joseph V. Agostini, M.D.

N ENGL ) MED 351;27 WWW,.NEJM.ORG DECEMBER 30, 2004



Interazioni tra farmaci si verificano quando la risposta farmacologica
o clinica alla somministrazione contemporanea di due o piu farmaci o
sostanze biologicamente attive e diversa da quella attesa sulla base
degli effetti degli stessi somministrati singolarmente.

Le interazioni tra farmaci rappresentano una causa evitabile di
risposte imprevedibili e dannose per |'organismo.

. FARMACT




Characterizing Drug Interactions

Mechanism

» Pharmacodynamic
» Receptor inhibition
» Additive effects

» Pharmacokinetic

» Altered absorption, distnbution,
metabolism, or elimination

Drug - Disease

Crrug-drug
Frescrniption
Mon-prescription
llicit, recreational

Interacting agents

Food, supplements, herbal products

Clinical Significance

Major

» Substantial morbidity and mortality

» Therapy altering
Manageable

» Little or no change in therapy

v Optimize therapy
Intentional

» Additive or synergistic effects

» Enhanced pharmacokinetics




Cytochrome P450 gene families

Human cytochrome P450 family

Of the super-family of all cytochromes, the following families Metabolic Contribution

were confirmed in humans: hepatic only CYP 1A2 other mCYP 3A4
CYP1-5.7.8.11.17. 19, 21, 24, 26, 27, 39, 46, 51 cypoce 2% % mCYP 206
Molluses 1 o
10% OCYP 209
Function: \ mCYP 1A2
CYP 1, 2A, 2B, 2C, 2D, 2E, metab_oli_smus of | mother — CYP2C19
xenobiotica CYP2CE
CYP 2G1, 7, 8B1, 11, 17, 19, 21, 27A1, 46, 51 steroid ) CYP2E1
Bacteria 18 metabolism CYP 206
CYP 2J2, 4, 5, 8A1 fatty acid metabolism 309%
Nematades 3 CYP 24 (vitamine D), 26 (retinoic acid), 27B1 (vitamine D), ...
o -
| also small intestine
10
P-gp (Glicoproteina —P)
+ Faparte di una ampia super-famiglia di proteine (48 geni, 7 Hepatocytes

sottofamuglie identificate con lettere A-G) per 1l trasporto attive di

e . o = —-_h\\.‘
xenobiotict, ATP-dipendente, note come ATP-binding cassette D £ N
(ABC) transporters |

* Compito di questo “network™ di trasportatori e quello di detossificare ocTH

e proteggere 'organismo dagli xenobiotic

* LaP-gp e’ una proteina di transmembrana (170-kD), nota anche con la CaplElRLplasmemembare

sigla ABCB1 o MDR1, in quanto puo’ indurre multi-drug-resistance OATPIA
PR - .
+ L’espressione di questa proteina mfluenza 'ADMET ( P H

* Sitrova in molti organi: polmoni, intestino, fegato, reni, cervello ,
testicoli, placenta

|
7
/

[maternal]

Blood sinusoidal plasmamembrane

Figure 2. Proposed transport systems for imatinib in human hepatocytes. In the liver. secretion of imatinib into bile canaliculi is performed first by
uptake into the hepatocytes through the crganic cation transporter | (OCT 1) and the organic anion-transporting polypeptides 1A and B3 (OATPIA
o a . y and OATPB3, respectively) expressed in the sinusoidal membrane and then by biliary excretion through the multidrug and toxin extrusion protin |
External . = (MATEI) expressed in the canalicular hepatocyte membrane.

[fiuid] [CSF] [lumen] [bils] [urine]



Department of Medicine

Clinical Pharmacology

P450 Drug Interactions

Abbreviated "Clinically Relevant” Table

SUBSTRATES

142 2B6 2C8 2C9 2C19
clozapine artemisinin paclitaxel  NSAIDs: PPls:
cyclobenzaprine bupropion: torsemide  diclofenac esomeprazole

duloxetine
fluvoxamine

cyclophosphamideamodiaguinesibuprofen
cerivastatin naproxen

efavirenz:

lansoprazole
omeprazole

haloperidol ifosfamide repaglinide  piroxicam pantoprazole
imipraming ketamine
mexileting meperidine Oral Anti-
nabumetone  methadone Hypoglycemics:epileptics:
Maproxen nevirapine tolbutamide diazepam
olanzapine propofol glipizide phenytaoin
riluzaole selegiling glyburide phencbarbitone
tacrines=
theophylline Angiotensin Il Others:
tizanidine Blockers: amitriptyline
triamterens losartan carisoprodol
sileuton irbesartan citalopram
zolmitriptan clomipramine
Others: clopidogre

206 2E1 3457
Beta Blockers: Anesthetics: Macrolide
carvedilol enflurane antibiotics:
S-metoprolol halothane clarithromycin
propafenone isoflurane erythromycin (not
timaolol methoxyflurane 3A5)
sevoflurane MNOT azithromycin
Antidepressants: telithromycin
amitriptyline Others:
clomipramine acetaminophen—MAPQIANti-
desipramine aniline arrhythmics:
duloxetine benzens quinidine—3-0H
fluoxetine chlorzoxazone (not 3A5)
imipraming ethanol
paroxeting M N-dirmethyl Benzodiazepine
formamide alprazolam
Antipsychotics: theophylline—s-oH  diazepam—30H
haloperidol midazolam:

risperidone

triazolam



Ma tutte le interazioni potenziali sulla base di un meccanisma
molecolare accertato o presunto sono rilevanti dal punto di vista
clinico?



Assessing the Clinical Relevance of CYP4350 Drug
Interactions

1. Therapeutic Index and toxic potential of the
substrate

2. Alternate pathways of metabolism
3. Role of active metabolites

4. Consequences of metabolic inhibition of
metabolites

5. Are multiple P450s inhibited by inhibitor

6. Polymorphism of isoenzyme and patient’s
metabolizer status

7. Inhibitory potential of metabolites
8. Is inhibition helpful or harmful



Ibrutinib I Ildelali:lb Venntoclaxl

CYP3A4 CYP3A4 CYP3A4
Table 1 Chamcteristics of dratinib, idellisih, md veneinclax
Characteristic Thrtinib Tdehlizh Vematochx

Brand name Tmbraciva® Zydelig® Vendexs® PCI-45227" GS-563117% m27X
Medhanism Imevemible Bk infdbior P K- imbibaior Bcl-2 imbubi o
Approved CLL Smgle-agem therapy for front  In combination with riemimab for rebpeed (1L in Single-agent therapy in patents
indication lime and relapeedfrefractnny et for whom rismmab alne woald bhe with | Tp deletion who have
CLL with ar witheot | Tp considerd appropnxe bacanse of ather co- mceived at least | prior gheragy
delation maish idies
In combination with
hendamostine and ritmdmakh
Cnherindications  'Waldensiniim Fallicular lymphoma {monotherapy)
macrng ok linamia
Magmal zone lymphoma
Relbpredirafracory mantle ell
Iymphoma
Sandard dos 430 mg dadly (560 mg rmande 150 mg teice dadly Diome fitration to mawimom dose
cell lymphoma) 400 mg daily
Admi nistration (1 24h withowt regard oo meals  Q24h widhom regard to meals (r2eh with ford
Meahalizm Hepatic Heqatic Hepatic
Tamimal half-life  4-& ] 19
i)
Excedon Feces Feres Feces
Fharmacodynamic P& oocopacy Al concenimdions Lymphocyte coam
pramete
Common dmg CYPIiAS inhibigrs” and CYPiAd sobwirges” CYP3A4 inhibitors” and
imeractions indncerd” indncers"
Ant-plaielets or antcoagulanis Pogp inhibiios?
Amtacids
Primary adverss Bleeding Wemropemia Tomor lysis syndrome
efferis Awial fitwillgion Neminopenia ~ Pyrexin Keufropenia
Diiamhea Kameea Thrambbac yiopenia
Namse Headache [Crarthen
Diyspepsia Dharrhea (can be early or lade) Pymexia

Antralgias Rx=h Com st paioim . .
- iy T — Aseria M. Waldrom et al. Clin Pharmacokinet

Thrombocvionenia Pericheral edema (2017) 56:1255-1266



Ibrutinib...

TRUVEN HEALTH AHALYTICS S Vi Aotz | Gatweay | Tranng Certer | Gurs | Cantrs par i cownicee

MICROMEDEX" SOLUTIONS === a
— garrifizari P - .
ol farmac| | ‘Compatiolies BV = clal fiosicalogilcl

Drug Interaction Results 4 Medifica imerazion S

e Onyg Ionadink Srwda Al v Decureniazios.. Al v Tez Al v

wa - (Onug-Onag (21

Farmacd: Gravita: Depcumesntazions: Riapiiogo:
WORISIMAZOLE [Sysiemic] - IBRUTIIG [Sysi=mic] Good Conoumen e of IERUTIMIE and WORICOMAZOLE may rasull In
o fazjar TSR DN INID 20005 ans
TRAZOMADOLE [Systemic] — IBRUTMIE [Sysi=mic] Fair Comoumen uss of IBRUTIMNIE and ITRACOMATOUE may nesul in
o fazjar TS DNLiniD 20005 ans
BRUTIMIE — MODERATE TYP3AL BHIBITORS Fair Comouman uss of IBRUTIMIE snd MODERATE CYPIAL INHIBITORS
o“’]\:‘r sy FESUl N Nneasa InriniD S0nosuns

SrUtinilD Inarscys) wish

v Bostsnzs infsragent

BRUTIMIE - STRONG CYPIAL BHIBITORS Failr Comoamen; uss of IBRUTIMIE and STRONG CYFPI3AL HIEITORS may
ow]"‘r Pamu I Icrasman lorutinln avpomne

onsiniD Inferacys) wid

* Bosisnze Imsragent

BRUTHIE — STRONG CYP3A BIDUCERS Failr ConouTen: wse of IERUTINIE and STROMNG CYP3A INDUCERS may
o Major rasuilt In decremsed lonutinl asnosune

orUeiniD Irnarscys) with

b Eosisnzs Inds ragent]

Comoumant use of ISRUTMIE amd POSACOMAZOUE may rasult bn

POSACOMAZD sa=mikc] — IERUTINIE [Sysa=mic] . Failr
o il recnessma Ionusinis Exnosune

CONMNAPTAN [Systamic] - IERUTMNIS [Sysiemic] e Failr Comouman uss of COMNVAPTAN srol IBRUTIMIE may result in
o il recnesma Ionusinis Exnosune

ERUTIMIE = ANTICOAGULANTS, ANTIPLATE Failr Comoumen: use of IERUTIMIE and ANTICOAGULANTS,

o Majar ANTIF_ATELETS may pasal bn Incnessa risk of Didsaging

oruninis Innaracys) Wit

B Eredmn ra s rmoand]

NATURAL MEDICINES | 116 interazioni con prodotti erbali

COMPREHENSIVE DAT;
CONSUMER VERSION




Herbal Supportive Care

| prodotti erbali hanno il potenziale di

La sensazione / opinione "Diminuire gli effetti collaterali di diagnostica e terapia
comune..... oncologica (chirurgia, chemo- e radioterapia)

cAumentare

’efficacia della terapia

(chemosensibilizzazione)

oMigliorare la qualita di vita del paziente oncologico

. - " (— Fare cliv
g, g
Pazienti oncologici che combinano prodotti % NIH PU'th ACC@SS L_R -
erbali con trattamenti oncologici: 80%.* @3 Author Manuscript
[N
HERM

Caratteristiche dell’utilizzo:

Published in final edited form as:

Am J Chin Med 2012 : 40(4): 657-669. do1:10.1142/S0192415X12500498.

- Non dichiarato ai medici curanti
- Utilizzo di prodotti di dubbia qualita tecnica

- Utilizzo di dosaggi e modelli di Herbal Medicines as Adjuvants for Cancer Therapeutics

somministrazione non validati

Chong-Zhi Wang?.", Tyler Calway®?, and Chun-Su Yuanab.c

aTang Center for Herbal Medicine Research, Pritzker School of Medicine, University of Chicago
¥ Xu, W. Eur. J. Cancer Care 2006, 15, 397-403. Chicago, "linois 6063?‘ USA

Med Oncol (2016) 33:52
DOL 10.1007/s12032-016-0764-6

ORIGINAL PAPER

Risk of interactions between complementary and alternative

medicine and medication for comorbidities in patients
with melanoma

Carmen Loquai' - Dagmar Dechent? - Marlene Garzarolli* - Martin Kaate* -
Katharina C. Kaehler® « Peter Kurschat® - Frank Meiss’ + Annette Stein® -
Dorothee Nashan’ - Oliver Micke” - Ralph Muecke' - Karsten Muenstedt'! -
Christoph Stoll'* - Irene Schmidtmann' - Jutta Huebner™

Table 3 Biological-based CAM usage of 180 patients with mela-
noma taking drugs for comorbidites (multiple answers possible)

CAM with administration of substances  Number of participants ()

Vitamins 60 (33.3)
Selenium 42 (24.7)
Other supplements 91 (50.6)
Homeopathy 54 (30.0)
Chinese herbs and teas 35(19.4)
Enzymes 15 (B.3)
Mistletoe 10 (5.5)
Medical mushrooms 4(2.2)




December 21 2007 post: I nuse one and a half or two small squares of cocoa mass. or 100% chocolate
(not cocoa powder, mimnd yvou). Cocoa mass looks like a regular chocolate bar, and vou don’t need but
a siall bit. T melt it over very low heat, but vou could use a double boiler, if vou prefer. I add a couple
of heaping teaspoonfuls of dark orgamc honey, otherwise 1t's too bitter to swallow, i my opimion. As
soon as these two ingredients have melted (be careful not to burn the mixture. as T have done a couple
of times in the past!), I take the pan off the stove and add two grams of quercetin powder and my
eight grams of C3 Complex curcunun powder. Stir gquickly and eat the mixre even more quckly
smee 1t has a tendency to harden. Important note: I put small blobs of it under my tongue, where there
are a TON of blood vessels. My idea 15 to get the dissolved curcumin into the bloodstream withowt
mnch ado. It wonld seemn that thns approach works, which 1s why I am S0 curions 1o see iy next tes
results.

http=ffmargarethealthblogs.ong/life-with-myelomaldiscovery-of-curcumin/my-curcumin-protoco limy-curcum in—cmma’—s



Come possiamo ricecare informazioni sulle potenziali interazioni e
sulla loro rilevanza clinica?
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EXPERT OPINION ON DRUG METABOLISM & TOXICOLOGY, 2017
VIOL. 13 NO. 8, 953-972
hitps/fdoiong/10.1080/17425255 20171360279

Taylor & Francis
Taylor & Francs Group

REWIEW

i M) Check far updste

Curcumin as a clinically-promising anti-cancer agent: pharmacokinetics and drug

interactions

leffry Adiwidjaja®, Andrew J. McLachlan*® and Alan V. Boddy*

*Faculty of Fharmacy, The University of Sydney, Sydney, Australia; *Centre for Education and Research on Ageing, Concord Repatriation General

Hospital, Concord, Australia
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Poor solubility [55] and .
stability (at pH > &) [56]

Crude curcumin powder

Hepatic metabolism

Paor permeability [58, 58); [forst-pass affect)
Intastinal matabollsm
Intestinal
To colon and rectal
Oral dm- lumen —
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1
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awold first pass ofiect

CHEMICAL STRUCTURES OF CURCUMINOIDS
CHy0 OCH,

H%Hcmn,cucrl:cu—{ H>—cm

CURCUMIN

W VE—— O

DEMETHOXY CURCUMIN p-Hydroxy-cinmamayf-feruiayi-methane

HQ—G—CH%HOOCH?COCI-I:CH—@—DH

Le interazioni farmacocinetiche
della curcumina e dei composti
correlati coinvolgono
prevalentemente i seguenti sistemi:
- CYP3A4

- i trasportatori ABCB1 e ABCG2.
Il sito di interazione €
rappresentato prevalentemente
dagli enterociti, vista la scarsa
biodisponibilita della curcumina.
Non possono essere escluse
interazioni a livello di OATP1B1,
MRP1 e MRP2.
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Clinical Evidence of Herbal Drugs As Perpetrators of
Pharmacokinetic Drug Interactions

KON MEMTIAM -, UINAST WO KICTer

! linical Research Appliance, Radolizel, Germany
* Merchk Serana, Danmestadt, Genmany

present review, were identified. The clinical evi-
dence was found to be most robust and informa-
tive for Gingko biloba (GB; 21 studies) and milk
thistle/silymarin (MT; 13), and appears still lim-
ited for ginseng (9), goldenseal [berberine (GS; 8),
garlic (8), and Echinacea (7). Collectively, the
available evidence indicates that, at commonly
recommended doses, none of these herbs act as
potent or moderate inhibitors or inducers of cyto-
chrome P450 (CYP) enzymes or P-glycoprotein
(ABCB1). Weak effects in terms of either induction

or inhibition were found for GB (presystemic/he-

patic CYP3A4 inductionfinhibition, CYP2C19 in-

duction at high doses), milk thistle/silymarin
(CYP2C9 inhibition), GS/berberine (CYP3A4 and

CYP2D6 inhibiton), Echinacea (presystemic/he-
patic CYP3A4 inhibition/induction, CYP1A2 and
CYP2(9 inhibition at high doses). Information

was found not always complete for the major drug

metaboliziing CYP enzymes in the less well
studied herbs and is largely limited to P-glycopro-
tein (ABCB1) when effects on drug transporters
have been investigated.
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-
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Relevance of in vitro and clinical data for predicting CYP3A4-mediated @mm
herb-drug interactions in cancer patients

Andrew KL Goey™*, Kim D. Mociman **%, Jos H. Beijnen™“", Jan H.M. Schellens **', Irma Meijerman ™*

Table 3a
Effect of garlic on the activity of CYP3A4 in vitro,
Models CAM fcom ponent Garlic product Aszay Results Eef.,
Supersomes™ 0-98 pM allicin LKT Laboratories, St. Paul, USA Fluorescence assay (BFC) | CYPIA4 activity [C5p=43.73uM 5
Fluorescence assay (BzRes) | CYP3A4 activity 1Csg= 60,10 uM
25 mg/mL garlic extracts Local commercial outlets, Ottawa, USA  Fluorescence assay (BzRes)  17.4-85.8% | CYP3A4 activity fia
0-5 ng/mL garlic Local pharmacy, Bremen, Germany HPCL-UV (testosterone) — CYP3 A4 activity a7
Fa2N-4 cells 0=200 pg/mL garlic extract  Nature's Way, Springville, USA RT-PCR LC-MS (midarolam) «— mRNA and CYP3A4 activity i
Human hepatocytes 0.1 pg/mL garlic Local commercial outlets, Ottawa, USA  Northern blotting 2 times | mENA i
HepG2 cells 0.1 pg/mlL garlic Local commercial outlets, Ottawa, USA  Reporter gene assay No fold induction of CYP3A4 64

Abbreviations: BFC = 7 -benzyloxy-d-trifluoromethylcoumarin: BzRes = 7-benzyloxyresorufing HPLC-UVY = high-performance liquid chromatography with ultraviolet detec-
tion; LC-M5 =liquid chromatography mass spectrometry; ET-PCE = real-time polymerase chain reaction; ICsp=halfl maximal inhibitory concentration. —=unchanged,
| =decrease.

Table 3b
Effect of garlic on the pharmacokinetics of selected substrate drugs in healthy volunteers and patients.
Subjects Dose garlic Carlic product Substrate Results Eef.,
Healthy volunteers 500 mg garlic oil, thrice daily, Wild Oats Markets, Inc., Boulder, USA MDZ (P.0.) Nosign. effect on 1-0H MDZMDZ  #!
n=12) 28 days Serum ratio
Healthy volunteers 500 mg garlic oil, thrice daily, Vitamer, Lake Forest, USA MDZ (P.0.) No sign. effect on 1-0H MDZMDZ  *°
=12} 28 days SErum ratio
Breast cancer patients 600 mg (3600 pe allicin, twice CarliPure, Maximum Allicin Formula, Matrol, Doceaxel  Nosign effect on AUG, 54 ”
(=10} daily, 12 days Chatsworth, USA 1V docetaxel

Abbreviations: AUC, . =area under the plasma concentration-time curve from 0-24 h; no sign =not statistically significant; 1-0H MDZ =1-hydroxymidazolam:
MDZ = midazolam; P.O. = oral administration; IV = intravenous ad ministration,



Table 2a
Elfect af milk thistle an the activity of CYPIAS in vibo.

Muaodel CAM faympone nt Milk thistle product Assay Rt uliy Rl
HL} MT estr st (normalized  Indena USA Ine, Saattle, USA HPLCAUY i dlacmal & amed 43K | CYPIA sctivily ol
1o Leslars Lermmne )
10 silibinin)
100 M silymarin Madaus GmbH. Cologne, Genmany LC-MS | te i Leraine ) >80 | CYPIAL adivily e
=100 M %ilibi i hvae-CR, Opava, Crech Republic HPLC-UY (il iprine) | CYPIAY sctivity 1en= 27 & T
Gl M
=300 b silibinin Purifiesd and provided by Depl af HPLEAUY | nifledipine) | Ctﬂ.ﬁ.d activily 1lmp= 29 & =
Che miisLry, 46 pM
Madaus, Cermany
=000 b i hibvi i hvax-CR, Opava, Crech Republic HIPLC-UY (e Lo teercine ) | CYPIAA sctivity 10 = 498 i ™
Hurman 100 M il ymarin Sigma, 5L Lowis, LISA HIPLC-LY (e Lo tencines ) S | OYP3AL sctivily o
hepaliogy bes =100 silibvinin Purified and provided by Galena Opava  Northern blotting v IARNA, profein e
FLS
Crech Repullic
E mli M504 =250 pM silibinin Sigma-Aldrich, 5L Louis, LSA HPLCU | e e beeravne: | CYP3A4 activity K, =132pM %7
cells
Baculosomes =50 pM silibinin Sigma Chemical Go. 5L Louis, LEA Flusrrescenee a6y Vivid ned) v CYP3AD Sctivily s
=50 phd silibinin Sigma Chemical Go_ 5L Louis, LEA HPLC-UY ([ cortisal) e CYPI AL Sclivily
Cacd-2 cells 0=75 pgimL MT extracts Local retail outhets, Ottiwa, LISA RT-PCR and ‘Western blotting | mRNA, pratein e
0=10 M silibindn Sigma-Aldrich, 5L Lowis, LEA RT-PCR and ‘Wesstern blotting | mRNA 7 protein

Abbreviations: HLM = human liver micnsomes; HPLC-UY = high-pedormance ligud dwomatography with ultraviolel detection; LC-MS = liquid chromatography mass
spactrgmetry; MT = mlk Uhistle; BT-PR = neal -lime ol yme rase duin resction; 1Cey = hall masxim.al inhdbi bory aoncentration; K = inviln inhibdlion oonstanl o= undiangéd

| = e regge

Table Zh
Elfect af milk thistle an the pharmacokinetics af selected sulstrate drugs in healthy volunteers and patients.
Subjects Dee milk thistle Milk thistle produa Substrate Results Rl
Healthy vol unteers 175 mg (8L silymarin], twice daily,  Wild Oats Markels, Inc, Boukder, MDE (P0OU) Mo sign. effect on 1-0H MDZMDZ serum  *°
(n=12) 28 days UEA ralia
Healthy vl unteers 300 mg (80 silymarin) thrice daily, Emeymatic Therapy, e, MDZ (PO Mo sign ellea an AUCs . MDZ and 1-0H L
{f=19) 14 days Green Bay, LEA MDZEMDZ s&rum ralia
Cancer patients (n= 6) 200 mg (804 dlymarin)l thrice daily., GNC Pinsburgh, LEA Irinotecan (1V) Mo sign ellfect on AUC innobecan, SN-38, it
4 and 12 days She-380G. APC

Abbreviations: AUCs .= aréa under the serum concéntlralion-lime curve Fom lme pero extrapolited o infinly; no sign = not statistically significant; 1-0H MDZ= 1



Table 1b

Effect of 5W on the phamacokinetics of selected substrate drnegs in healthy volunteers and patients.

FLLLA |

Subjects Dase S|W SIW Prosduct Substrate Results Ref.
Healt by volunteers (n=12) 00 meg (0.3% hypericin), thrice Sundown Herbals, Boca Raton, LSA MDZ (PO, I 52K | AL, .. oral MDE, 21% | AUC, .. IV MDZ e
daily, 14 days
3 g (03% hypericin, thrice Rexall-Sundown Phamaceuticals, Boca Raton, USA MDZ (PO V) 53% 1 OL ozl MDZ, 3% 1 CLIV e
daily, B weels
30y ez, thrice daily, 14 days TruMature, Leiner Health Products, Carson, USA MDE (Pi0.) 3% t OL ol MOZ baseline CL MDE restored o=
7 days after oompletion
3 e (03% hypericin), thrice Vitamer, Lake Forest, USA MDZ (Pi0.) 141% 1 1-0H MDZ | MDE serum ratio -
daily, 28 days
30 e (0.3% hypericin ), thrice Wild Qats Markets, Inc, Boulder, USA MDE (Pi0.) SEE 1 1-0H MDZ | MOE serum ratio "
daily, 28 days
Healthy valunteers (n = 20) S0 ez, twiice daily, 14 days Kneipp Werke, Wilrzburg, Germany MDZ (Pi0.) 15% | AlMg .. oral MDZ =
Healt hy volunteers (n=21) 30y e (0.3% hypericin ), thrice Jarsin 300 dragée, Li 160, Lichtwer Phamna A, MDZ (PO, ) 168X t CL oral MDE, 44% t CL IV MDZ e
daily, 12 days Berlin, Gemuany
Healt by volunteers (n=30) 300 e, thirice daily, 10 days UE MDZ (PO, 1) 1%0% + CL oral MDZ, 56% 1 CL IV MDZ ha
Healt by volunteers (n=42) JO0-200 mex twicethnice daily, 1: Jarsin 300 dragie, Li 160, Lichtwer Pharma MDZ (P0.) | AUC oral MDZ (sign. ¢orrelation with =
14 days A, Berin, Germany 2A; Type A, Kneipp Werke, hyyperforin content)
Wiirzburg, Gemany 2B Kneipp Johanniskrant Dagees H
Kneipp Werke, Wilrzburg, Germany
Cancer patients (n="5) 3y e, thirice daily, 18 days Bio Mutmtion Health Products Den Bosch, The Nethed ands Ininotecan (1W) 42K | AL SN-38, | myelosuppresdon "
Healthy volunteers (n=12) 3y e, thirice daily, 14 days Kira, Li 180, Lichnwer Pharma Al Berlin, Germany Imatimib (P0) K | AL 1
Healt hy volunteers (= 10) 30 e, thrice daily, 14 days HEC Inc., Los Angeles, LISA Imnatinib (PU0_) IXE | Al "

Abbreviations: P.O.= oral admin stration; 1V =intRwenows administation; 1-0H MOE = 1-hydrosrmi dazolam; M ODZ = mid azoam; CL = total plasma cearance; UK = unknown; AU, . = area underthe plasma oonoe iirat ion -t m
curve from time zero to infinity; | = decrease and 1 = increase.

This review summarizes that in vitro data are used to discover
effects of CAM on CYP3A4 and for certain CAM, such as SJW, these
effects can be extrapolated to clinical studies. Occassionally, signif-
icant effects on CYP3A4 in vitro do not predict significant interac-
tions in clinical trials. These discrepancies can be largely
attributed to differences between in vitro test systems and the
physiological environment. To improve extrapolation from
in vitro to the clinic, in vitro conditions should closely mimic phys-
iological conditions, as accurate prediction of clinical pharmacoki-
netic interactions is complicated by several factors (e.g. poor
pharmaceutical availability, solubility and biocavailability of
CAM). Therefore, clinical studies are required for confirmation
and assessment of the clinical relevance of CAM-drug interactions
obtained in vitro. In clinical trials midazolam has been shown to be
a useful probe drug to correctly predict the presence or absence of
clinical CYP3A4-based interactions between CAM and anticancer
drugs.

]
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Gut microbiota modulation of
chemotherapy efficacy and toxicity
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Bioactivity Enhancement of Herbal Supplements by Intestinal
Microbiota Focusing on the Ginsenosides

Huai-You Wang', Lian-Wen Gi'%", Chong-Zhi Wang?, and Ping Li'"
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| database dedicati alle interazioni
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 Le informazioni relative alle interazioni con i prodotti naturali sono molto limitate
 Utile la classificazione di gravita dell’interazione

 Utile la presenza della documentazione bibliografica a supporto dell'interazione e la
valutazione della sua qualita



| database dedicati alle interazioni

NATURAL MEDICINES |

COMPREHENSIVE DATABASE @_
CONSUMER VERSION

Natural Medecines Comprehensive Database

=¢Natural Product/Drug Interaction Results:

Sort Alphabetically

Imbruvica <<interacts with®>> GRAPEFRUIT
Interaction Rating = [l Do not take this combination.

Imbruvica <<interacts with®> ST. JOHN'S WORT
Interaction Rating = [Jilll Do not take this combination.

Imbruvica €<interacts with®> ALPHA-LIPOIC ACID

Talk with your health provider.
Imbruvica <<interacts with®> AMERICAN ELDER

Talk with your health provider.

Interaction Rating = Moderate Be cautious with this combination.

Interaction Rating = Moderate Be cautious with this combination.

 Possibili molteplici
possibilita di ricerca
singola e multipla

» Contiene schede
monografiche e
approfondimenti su
specifiche sostanze /
prodotti / tipologie di
interazione

» Sono tutte interazioni potenziali basate sul sistema CYP450, ma in gran parte

“teoriche”.

* || livello di rilevanza &€ anch’esso teorico, perché desunto dalla relativa capacita dei

componenti del prodotto di agire come induttori / inibitori del CYP450

» Sono riportate pochissime informazioni su modalita di interazione che coinvolgono

sistemi diversi dal CYP450

« Sono riportate informazioni su interazioni non legate a meccanismi molecolari

specifici

Database a pagamento...di libera consultazione solo la “Consumer Version”
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Natural Medecines Comprehensive Database

Bj Translating the Science of Pharmaceutical Care in Cancer

Oncology Database for Healthcare Professionals

Medl| About us FAQ Terms and Conditions Contact Us Interaction Checker Account -

Imatinib + Green Tea (Click HERE for non-interacting alternatives of Green Tea)

Interaction Effect: Plasma levels of anticancer drugs that are substrates of CYP1A and 2C
subfamilies, 2D6, 2E1 and 3A4 such as imatinib may be altered by green tea.
Level of significance:

Mechanism:
Proposed Caution is advised during concurrent use of green tea and imatinib. Plasma drug levels
Management should be monitored in patients taking these agents together
Risk Factors
References [1] Netsch MI, et al. Induction of CYP1A by green tea extract in human intestinal cell lines.

Planta Med 2006; 72(6): 514-20. [PMID: 16773535]
[2] Yang SP, Raner GM. Cytochrome P450 expression and activities in human tongue

cells and their modulation by green tea extract. Toxicol Appl Pharmacol 2005; 202(2):
14N 50 [PMID: 15R2G1201
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" Prodrugs { Drugs M cocktail ~| Biotransformation @ Contact i | About
2 |

Transformer - Metabolism of Xenobiotics Database

Drug Transformation

Phase 1
Lcyp

[ | P

Transformer

Welcome to the open access database
Transformerl It provides comprehensive
information on the transformation and transport of
xenobiotics in the human body. It contains the
interactions of phase | and Il enzymes and drug
transporters with drugs, prodrugs, alimentary and
Traditional Chinese Medicine compounds.

A particular highlight is the ability to detect mutual
effects of several drugs. To this end, the cocktail
tool displays interactions of drugs on the basis of
their effect on the enzymes and transporters.
Suggestions of alternative medications  with
appropriate indication, based on ATC-code, are
provided. If you are using Transformer, please give
us credit by linking to Transformer and citing the

nnnnn b o Termemefmrmme e Tl pima et 1
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Development of a rapid risk evaluation tool for herbs/drugs
interactions in cancer patients: a multicentric experience in
south of France
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Memorial Sloan Kettering - . . .
GIving Our Locations Find a Doctor Appointments Contact Us = e
Cancer Center | | | | Search Q

For Adult Patients For Child & Teen Patients For Healthcare Professionals For Research Scientists More Patient Login

For Healthcare Professionals / Departments & Divisions [/ Division of Survivorship and Supportive Care / Integrative Medicine Service

Integrative Medicine ~ =B
Division of Survivorship Education & Tl'aining
and Supportive Care

Programs

COur Expertise _ o _ ) o
An integral component of MSK’s mission to conguer cancer is our commitment to providing

licensed and certified healthcare professionals from around the world with easy access to

Our Faculty high-quality learning opportunities in integrative medicine. We partner with the National
Certification Commission for Acupuncture and Oriental Medicine (NCCAOM) and other
Employee Health & Wellness crganizations to provide conline training in these areas:
Services
acupuncture
Lk e e s Bl i mine ©mssinn herbs and dietarv sunnlements Email integmedtraining@mskcc.org

Herbs and Other Dietary Supplements in Cancer Care

Patients and caregivers often have questions about taking vitamins, herbal and dietary
supplements, and the safety of these products. This course prepares clinicians to address
risk and prevent herb-drug interactions.

Credit: 6§ NCCAOM PDA points



General Approach to Managing Drug Interactions

» Each contact with the patient includes a review of all medications -
prescribed and OTC.

» Information on medications prescribed by any and all health-care
providers is reviewed

» Specifically query for problematic food and nutriceutical products

» Keep a high “Index of Suspicion” for all toxic events and therapeutic
failures

» When possible, use agents which are the least problematic

» Sometimes, timing of doses may minimize interactions, especially
with food

g> » Proactively instruct patients about avoiding interactions

» Usually, management of interactions requires minimal alterations in
therapeutic plan

GRAZIE
PER L'ATTENZIONE
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