Medical Consequences
of Interactions between
Alcohol and Drugs
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Effects of
ethanol in general

Direct physico-chemical interactions with cell membranes
— Direct cell injury

* Dehydration

* Precipitation of cytoplasm

» Neurolysis (trigeminal neuralgia)
— Integration in cell membranes:

» PEth formation / fatty acid ethyl esters (FAEE)
Bacteriocidal / antifungal (dehydration, precipitation of proteins)
Interaction with a large number of receptors (GABA ,, glycin,
glutamate/NMDA, serotonin, acetylcholine, ion channels)
Enzyme induction (CYP 2E1, CYP1A2, CYP3A4, ALAT/ASAT, GGT)
Metabolic effects (formation of NADH during ADH-reaction;
inhibition of gluconeogenesis and stimulation of liponeogenesis:
AFLD)
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Pharmacology

Pharmacodynamics

Alcohol — mechanisms of action
a lot of putative mechanisms!
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Alcohol — mechanisms of action

a lot of putative mechanisms! #2
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Alcohol — mechanisms of action
a lot of putative mechanisms! #3
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Pharmacology

Pharmacokinetics

Ethanol — key
pharmacokinetic data

Vd: 37 I/70kg

First pass metabolism in liver
— Extraction ratio 0.2

K., at blood concentrations of 80 mg/L
or 0.075%o (rattfyllerigransen gar vid 0,2 %)

Zero order kinetics — no half life
Vmax elimination: 0.1 g/kg/h
Renal clearance 1 ml/min




ADH/ALDH/CYP-enzymes
indirect effects on metabolism

Inhibition of gluconeogenesis
Inhibition of fat oxidation
Stimulation of fat synthesis

Antidiabetics]

Alcohol Acetaldehyde M» Acetate
ALDH1

Inducible
upp to 10 x

CYPs

CYP2E1
CYP1A2/CYP3A4

MEQOS: Microsomal ethanol-
oxidizing system

Alcohol and CYP-enzymes:

Induction and occupation
Drug Drug metabolite @ Excretion

(Alcoholy  Occupation

Drug XCYP) —3 Drug metabolite (¥) ———3 Excretion (¥)

Interaction with alcohol in CNS

Induction
rug metabolite (4) =———p Excretion (1)

Drug metabolite toxicity

CAlconol>  Occupation >> induction

Drug XCYP ) =3 Drug metabolite (¥) =3 Excretion (¥)

Interaction with alcohol in CNS




Interactions

Alcohol and drugs:
complex interrelationship

* Pharmacodynamic
— Complex interactions with many receptors
— Increased CNS-depression

* Pharmacokinetic

— Complex

* Induction / occupation / combinations (CYP2E1, CYP1A2,
CYP3A4)

» Acute effects / chronic effects
* Sober / intoxicated

* Indirect
— Effects on metabolism in general (NADH/NAD)
— Effects on cell-membranes (PEth, FAEE)
— Inhibition of ALDH (disulfiram-like effects)
— Glutathione depletion: increased toxicity of drugs
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Interaktioner
Tiansten ger en generell information utifrin

Inloggad som: jorn.schneede @umu.se

@info - MKontakt & Loggaut

Inkludera utgingna/ej filgngliga lakemedelsprodukter

Rensa sokning

[) Visa Acinteraktioner

alkohol

tar inte hansyn till patientens dider, kon eller aktuell dosering.

Seven D-interactions|
ght C-interactions|

Sok pa lak odukt och/eller
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Farmakologisk riskprofil

som t.ex. lder, kén eller njurfunktion.

utgdngna/ej tillgangliga 13 odukter

Tjénsten ger en generell information utifréin substansens egenskaper och tar inte hansyn till aktuell dosering eller patientspecifika data

De farmakologiska effekter som anges i riskprofilen géller vid systemisk tillférsel. Topikalt tillforda lakemedel tas inte med i beddmningen.
Observera att topikala lakemedel med viss systemisk effekt inte beaktas i riskprofilen.

Rensa sdkning
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Sedation 9a & Forlangt QT-  Serotonerga Risk for Risk for
effekter bendgenhet intervall effekter njurpéverkan kramper
@ 8
metronidazol o] [} 0 0 0 1 0 0 1
klobazam [¢] 3 0 0 0 0 0 0 ]
alkohol [} 2 0 0 o 0 0 o o
acitretin [¢] [} 0 0 0 0 0 0 1
griseofulvin 0 o 1 0 o 0 o ) o
tinidazol [} o 0 0 o 0 o o 1
brivaracetam 0 o 0 0 0 0 0 ] ]
disulfiram 0 [} 0 0 0 0 0 0 0




Disulfiram-like reactions

m alkohol - disulfiram

alkohol, cnteralt och parenteralt
disulfiram, ecteran och parentaralt

Medicinsk konsekvens
Alkoholintag under disulfirambehandling ger snabb utveckling av toxiska effekter sa kallad
disulfiram-reaktion eller antabus-reaktion.

Rekommendation

m alkohol - disulfiram

alkohol, enteralt
disultiram, eateran oeh parenteral

Medicinsk konsekvens
Alkoholintag under disulfirambehandling ger snabb utveckling av toxiska effekter sa kallad
disulfiram-reaktion eller antabus-reaktion.

Rekommendation

under r Total
under tminstone 2 veckor efter avslutad disulfiramterapi.

Las mer > Kommentera >

m alkohol - disulfiram

alkohol, entoralt och parent
disulfiram, snte

Medicinsk konsekvens
Alkohalintag under disulfirambehandling ger snabb utveckling av toxiska effekter sa kallad
disulfiram-reaktion eller antabus-reaktion.

Rekommendation
under ar Total
under atminstone 2 veckor efter avslutad disulfiramterapi.

Las mer > Kommentera >

under api ar Total
under dtminstone 2 veckor efter avslutad disulfiramterapi.

Las mer > Kommentera >

tinidazol, o

Medicinsk konsekvens
Samtidig administrering kan ge en reaktion
N och

huvudvark,

Rekommendation
Undvik kombinationen. Undvik alkohalintag under minst 72 timmar efter avslutad
tinidazolbehandling.

Las mer > Kommentera >

Disulfiram-like reactions

Type of Medication

Generic Names

Brand Names

Analgesics (NSAIDs)

Antibiotics

Cardiovascular medications
(nitrates)

Diabetes medications
(sulfonylureas)

Phenacetin
Phenylbutazone

Cefamandole
Cefoperazone
Cefotetan
Chloramphenicol
Griseofulvin
Isoniazid
Metronidazole
Nitrofurantoin
Sulfamethoxazole
Sulfisoxazole

Isosorbide dinitrate
Nitroglycerin

Chlorpropamide
Glyburide
Tolazamide
Tolbutamide

various

Mandol

Cefobid

Cefotan

various

Fulvicin, Grifulvin,Grisactin
Nydrazid, Rifamate, Rifater
Flagyl

Furadantin, Macrodantin
Bactrim, Septra

Pediazole

Dilatrate, Isordil, Sorbitrate
Nitro-Bid, Nitrostat

Diabinese

DiaBeta, Glynase, Micronase
genetic

generic




Other D-interactions
miscellaneous/CNS-depression

m alkohol - acitretin

alkohol, enteralt (peroralt
acitretin, enteralt (peroralt

Medicinsk konsekvens
Samiidigt intag av acitretin och alkohol leder til bildandet av etretinat, en teratogen
substans med mycket lingre halveringstid (ca 120 dagar) &n acilretin.

Rekommendation

Fertila kvinnor bor ej konsumera alkohol under behandling med acitretin och tva manader
efter avslutad behandling. Fertila kvinnor bér anvénda preventivmedel under tva ér efter
avslutad behandling med acitretin.

Las mer > Kommentera >

m brivaracetam - alkohol

bri enteralt och

alkohol, enteralt och parenteralt

Medicinsk konsekvens
Effekten av etanol pd psykomotorfunktionen, uppmarksamhet och minne 6kar.

Rekommendation
Intag av etanol bér undvikas vid behandling med brivaracetam.

Lés mer > Kommentera >

m alkohol - disulfiram

alkohol, enteralt och parer
disulfiram, sntorat och pare
Medicinsk konsekvens
Alkoholintag under disulfirambehandling ger snabb utveckling av toxiska effekter sa kallad
disutfiram-reaktion eller antabus-reaktion.
Rekommendation
under di ar Total
under &tminstone 2 veckor efter avslutad disulfiramterapi

Las mer > Kommentera >

But, what about warfarin?

C-interactions
Risk of hypotension

C3 avanafil - alkohol

avanafil, enteralt och parenteralt
alkohol, enteralt och parenteralt

Medicinsk konsekvens
Samtidig anvandning kan leda till kraftig minskning av blodtryck och éka risken far
hypotension, yrsel och svimning.

Rekommendation
Intag av alkohol bér undvikas fére anvandning av avanafil.

Lés mer > Kommentera >

C3 prazosin - alkohol

prazosin, enteralt och parenteralt
alkohol, enteralt och parenteralt

Medicinsk konsekvens
Kombinationen kan leda till uttalad hypotension.

Rekommendation
Alkolkonsumtionen bor minimeras vid prazosinbehandling.

Las mer > Kommentera >
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C-interactions
Risk of dermatologic

adverse effects / flush

C3 takrolimus - alkohol

takrolimus,

jalt

alkohol, en’ och pare

Medicinsk konsekvens
Ansiktsflush och utslag férekommer vid alkoholintag hos cirka 7% av patienter som

C2 alkohol - pimekrolimus

alkohol, enteralt och parenteralt
pimekrolimus, topikalt

Medicinsk konsekvens
Ansil och utslag kan vid hos cirka 7% av patienter som

med topikalt (applic i ansiktet). snabbt
efter intag av alkohol och avtar i normalfallet inom 30-45 minuter.

Rekommendation
Kombinationen bér undvikas, sarskilt om patienten tidigare fatt flush/utslag.

Las mer > Kommentera >

21

med topikalt i i ansiktet). i snabbt
efter alkoholintag och avklingar vanligtvis inom 30-45 minuter.

Rekommendation
Kombinationen bér undvikas, sarskilt om patienten tidigare reagerat med flush/utslag.

Las mer > Kommentera >

Other C-interactions

miscellaneous

C3 paracetamol - alkohol

paracetamol, e
alkohol, (peroralt)

Medicinsk konsekvens
Samtidig anvandning av paracetamol och kroniskt intag av alkohol dkar risken far
hepatotoxicitet.

Rekommendation
Forsil nér p: anvénds till kroniska alkoholister. Overvag att
sanka dosen till max 2g narace(amm.’dag Kroniska anvandare av alkohol IGper storre risk
fér hepatotoxicitet av paracetamol under perioder nér de inte intar alkohol eller nar
alkohalintaget avbryts platligt.

paracetamol

glucuronndatlon

sulfation
acetammophen

N-hydroxylation fo) HO
by cytochrome L
P-450 HN

dehydration

glutathione
Me conjugation . S—glutathione
OH

conjugation with
proteins, nucleic acids .
> toxicity

11



Other C-interactions
miscellaneous #2

C3 cannabis sativa - alkohol C3 ivermektin - alkohol

cannablis sativa, enteralt och parenteralt ivermektin, enterait (pe
alkohol, enteralt (pe

Medicinsk konsekvens Medicinsk konsekvens
i K kan leda fill forsa isk forméaga. Exponeringen for ivermektin kan 6ka markant (med cirka 50-60%).

Rekommendation Rekommendation
Samtidigt intag av alkohol bor undvikas sarskilt vid start eller dosjustering av cannabis Vid samtidigt intag bér pati i med pa eventuella
sativa. ivermektinbiverkningar.

Lés mer > Kommentera > Lés mer > Kommentera >

C3 alkohol - metformin

alkohol, enteralt (peroralt)
metformin, cnieralt och pare

Medicinsk konsekvens But, What abOUt Warfarln'?

Risk for vid samtidig

Rekommendation
Intag av stérre méngder etanol bér undvikas.

L&s mer > Kommentera >

Warfarin och alcohol

JL Region Stockholm
Inloggad som: jorn.schneede@umu.se

Janusmed Olnfo~ = Kontakt

Sok pé 15k dukt och/eller

warfarin 3%

Inkludera laker

Rensa sékning
Riskprofil
=
Interaktioner
Tiénsten ger en generell mation utifrén och tar inte hinsyn till patientens Sider, kon eller aktuell dosering.

() visa A-interaktioner

Inga mellan valda

alkohol

warfarin




Warfarin and alcohol
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Abstract

Purpase—Lile is known abot the impact of lcolol consumption on warfarin safery. or

whether dermographic ox gonetic fuctors saodity ik of veats. We coadocted

casemcontiol stody s askess the association berwesn scresaing positive fos sbodsralslicvecs

aleohel misuse and the risk of major bleeding m a community sample of patients using warfa

Methods—The study sampie consisted of 70 adut patients continuously enrolled in Group

ars and receiving warfarin. The main cofcome was majoe bleeds

\rough mwdical caoved reviees, Cases sxprciemoed . 20 coutrols did ot experieace
2. Exposures were Alcohol Use Disorders Ientification Test Con

Questionnaire (AUDIT-C) scores and repart of heavy episodic dri

ccasion). The odds of major bloeding were estimated with mltivariate logistic egession

models, The overall sample was S5% male, 94% Cavcasian, and had 2 age of T0 v

Results— Among 265 cases and 305 controls. AUDIT-C seores indicative of moderate/severe

alcohol v episodic drinking were associated with increased risk of major bleeding

Warfarin and alcoho

Duration of Warlarin Tharapy Odds Ratio (35% CIj
<1 Yoar Duration 113 (028481)
21 Year Duration 253 (1.14-5.64)

CYP2CY Genetic Status
Variant ("2 andior *3) 399 (1.15-13.86)
Wid Type 166 (0.72:3.79)

VKORC1 Genetic Status
Variant (1173G2A) 387 (1.56.9.50)
Wi Typa 062 (0.19-2.08)

GYP4F2 Gonetic Status
Variant ('3) 178 (0.68-4.65)
Wi Type 257 (0.97:6.85)

Age atIndex Date
270 Yoars 192 (0.76-4.90)
<70 vears 211 (0.76-5.86)

Obesity Status
Obese (BMI230) 277 (064-11.98)
ot Obese (BMI<30) 182 (0.69-4.83)

60 80 100 120 140
Major Blesding Odds Ratio

Moderate/severe alcohol misuse




Summary

Interactions between alcohol and drugs are complex and
often based on data from chronic heavy drinkers.

Few data on moderate alcohol consumption

Interactions are both of pharmacokinetic, -dynamic and
"indirect” nature (metabolism)

Risk of over-sedation (additive [@\ISEeTo]=EEe]y]) in
combination with e.g.

Risk of interaction with
MEgadhC el GRbaracetamol / formation of toxic
Risk of effects /

Alcohol in Risk of hypoglycemia and lactate
acidosis

No "safe” alcohol consumption levelsgigRelolglele]glie=1gife [{V]¢]

use

Alcohol and Medication
Interactions

Ron Weat hermon, Pharm.D., and David W. Crabb, M.D.

Many medications can interact with alcohol, thereby altering the metabolisn or effects of
alcohol and/or the medication. Some of these interactions can occur even at moderate
drinking levels and result in adverse health effects for the drinker. Two types of alcohol-
medication interactions exist: (1) pharmacokinetic interactions in which alcohol interferes
with the metabolisn of the medication, and (2) pharmacodynamic interactions in which
alcohol enhances the effects of the medication, particularly in the central nervous system
(e.g., sedation). Pharmacokinetic interactions generally occur in the liver, where both alcohol
and many medications are metabolized, frequently by the same enzymes Numerous classes
of prescription medications can interact with alcohol, including antibiotics antidepressants
antihistamines, barbiturates benzodiazepines histamine H,receptor antagonists muscle
relaxants nonnarcotic pain medications and anti-inflammatory agents, opioids and warfarin.
In addition, many over-the-counter and herbal medications can cause negative effects when
taken with alcohol. Kev Worps: moderate AOD use; prescription drug; adverse drug

Alcohol Res Health. 1999;23(1):40-54.
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