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Pharmacodynamies >
Mechanisms of Interaction < Pharmacokinetics >
Factors Increasing Risk > Direct Interactions >

Drug Interactions (DDI) <

Interactions with Warfarin (Anticoagulant)

e

Mind Mapping Tools & Best Practices >
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INTRODUCTION

DRUG INTERACTIONS: CORE ELEMENTS

2. MECHANIMS OF INTERACTION

1. INTERACTING AGENTS

Pharmaclynamic
Combined Toxicity) A

INDEX DRUG PRECIPITANT

Drug. AGENT
Hebal

(Candtion)

Foad,
(Candition)

3. OUTCOME/CLINICAL SIGNIFICANCE
Age

O 8
@ Medical Conditions Q\
B¢ Polyphramey

& DietLifestyle ﬁﬂ
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Qw CLASSIFICATION OF
DRUG INTERACTIONS

I. CLASSFICATION BY
INTERACTING AGENT

Drug-Drug
Interactions
<= (DDY)

Drug-Food/
Food/Beverage
Interactions
Drug-Herb/
Supplement
Interactions

H Drug-Disease
A Laboratory
Interactions

Il. CLASSIFICATION
BY MECHANISM

Pharmaicoketic
Interactions

Absorption
Distribution

Excrestion

Pharamadynamic Interactions

= 1+>2

Addiative/Synergistic

\’,»A\f\ =

Antagonstic
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DRUG -DRUG INTERACTIONS

EMPHACZING DRUG-DRUG INTERACTIONS
The Dangerous Dance of Medications

1. Pharmackcketic Drug-Drug

Interactions (PK-DDIS)

Body alters Drug’s Concentration

2. Pharamadynamic Drug-Drug

Interactions ( PD-DDIS)

Drug alters Drug's Effect

(A. ABSORPTION

=5 Reduced Efficacy
M! (e.gl. Antacids + Antibiotics)

.

-
B. METABELISM (CYP450 System)

®Enzyme Toxicity Risk ‘
Inhibition Treatment Failure
b

é C. EXCRECTION

Increased Toxicity
® (e.gl. Probencid + Penicllin
\_

~
A. SYNERISM / ADDITION
1+1>2
Q.
e Increased Toxicity/Side Effects
(e.gl. Opioids + Sedatives)
J
N
B. ANTAGONSOM
Treatment Failure
¢ (e.gl. NSAIDs + BP Meds)
J
\

C. ALTERED ELECTROCYTE BALANCE

—W—A—\/\; . Life-Theatening
Arrriithhias

_J

CLINICAL IMPORTANCE: Polypharmacy * Risk. Crucial for Patient Safety.
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WHAT IS A DRUG INTERACTION?

When substances alter a drug’s effects

DEFINITION CRITICAL OUTCOMES
5 T 1& Increased Toxicity
1. Effects altred by co-admirinered Dangerously high

substaned substance concentration/effects

2. Substances include:

Meds, OTCS, Herbals R e
: St educed Eficiacy
et foed. Diedse. @ Therapetic benefit diminished.

Treatment failure.

Unxxxacted Responses
Adverse effects not typically seen.

ESSENTIAL FOR SAFE & EFFECTIVE PATIENT CARE
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@

Definion >
Definition & Significance
Consequences/Outcomes >

Mechanisms of Interaction

Drug Interactions (DDI) CYP450 Enzyme Modulation

Drug-Food Interactions

Management & Prevention
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DRUG-HERB INTERACTIONS

MECHANISMS OF INTERACTION
Pharmackietics (ADME)

o i

CLINICAL OUTCOMES

(o] ADVERSE DHIS
=< (Harmful)

Fars
¢ ] " @ St. John's Wort + Warfarn/Oral Contracetives =

Pharamodynamics

Treatment Failure = Bleeding/Pregrancy)

Metabolsiom Moduation Transpoter Moduation B
T @2 BENEFCIAL DHIS (Potential)

e” =
CYP450 P-go
o 4 .

M- :

Absorption Interefence

=X —
PN

Narrow Therapeutic Index s | i
q (Warfain, Digxoxa) ’Io]é\\

Pharmacvigiiince Roses . Q¥

Enhance Efficiacy, Reduce Side Effects
(e.g.. Liver Support)

Patient Non-Dicclosre
(Warfain, Digxoxn)

Pharmacvigillance & Research
Healthcare Professionals:
Inquire & Counsel
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& DRUG -DISEASE INTERACTIONS gt

5

DRUG-DISEASE INTERACTION

Drug Worsens Pre-existing Condition
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DRUG-LABORATORY INTERACTIONS

-

DRUG LABORATORY INTERACTIONS:

{r IDEATION HUB

EDICTION & DISCOVERY .

_ ‘ — o
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METHODS FOR DETECTING DRUG INTERACTIONS

Methods for Detecting Drug Interactions

1. Experimental
Methods

In Vito Assays

Metabdism Inhbition/Induction
(CYP450)

o SRR

In Vivo Studies

Animal Models
Clinical Interaction Sfon Studies
(Phase I/111)

: e :
|aa| [] [oa

2. Clinical Surveillance

Sponateous Reporting

FAERS Database

Data Mining

EHR Analysis
Disproprtionality (PRR, Q)

i,

3. Computational
Methods

Simlarity-Based

e — @B

Chemical Structure
Target/Side Effect
Profiles (Toriles (Tanimoto)

W e

Network & ML/DL

Link Prediction
Deep Learning
(GCNs, Feature Integration)
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N

Clinical Significance & Risk Factors
Pharmacodynamic (PD) Interactions >

Types of Drug Interactions

Drug Interactions: Principles, Examples, and Consequences

Pharmacokinetic (PK) Interactions (ADME) >
Renal Impairment and PK Studies (FDA Guidance)
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DRUG INTERACTIONS:

An Elaborate Visual Guide

DEFINITION: A drug interaction occurs when a substance
olbrs smedtance altt s, nodtitante sltter activity drmmug's

effects, a arhnedication or effects, cherapeutic acfects a
avoiratted action or increasing oltre increasing side effects
side effects.

I. TYPES OF INTERACTIONS Il. CLINICAL MANAGEMENT
E : Contraindated
Drisg-Drug : MECHANISMS OF INTERACTION : i AL ERTE

Meds alter affect other. o 1 )

Ex: Opicid + Benzo = ; Absorction ; Contraindiated:
Grapefruit Juice = Statins ! A B ‘§ Avold + Anibdic = Less 2
Depression ; r,/\w oV e hites NEVER COMBINE

Compettion
o—o—a @ for wiending sites ;
Drug-Food/Beverage: Ex. Alchol + BP bing leels |

Ex: Dne alter dsiry ; 6 a | Monitr Closely:

Ex: Grapefruit Juice = Severe 1 Watch for fosides/ Effects
Remre Respiratory Depression |

A. Pharmackientic (Body on Drug) ;

(Body on Drug) Timing Caparation

apart (=-4 hrs)

Drug-Food/Beverage: ! . :

- ! 1. Absorption : i
Pracis tfoor affect drug : p o bimdinpg NS¢ Therapkl el : ® Therape_utlc Drug
Ex. Health Condition - Heart Falure e Fracte } 3¢ Beepha Plills ! onttorlrlg

Ex. NSAIDS + Heart Taxity '

i Harmful
1 Ewynurgiztic =

Toxic Drug Bulevels

Therapaeinstive Review

Antagoastic 5
cause issue)

Sleeping Pills

|1

Drug-Disease

Ex. Awgth Cen Condition makes
Ex. NSAIDS 4 Paiice Falure =

= worsmsed Fluld Retenstion

Slow Slows Eherspe{)uic class =
G E) Slowmulination x. NSAA.

0000

More side effects
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1. Which route of administration commonly shows fewer drug
interactions?
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CLASS ASSESSMENTS

A

Identify New Safety
Signals

Detecting rare or unknown
alleerse effects early. %

S

" Quantify Risk &
Incidence

Estimate how often :
ADRs adjustments, or (@

in populations. @ 8@

B

Quantify Risk &
Incidence

Estimate how often
ADRs occur or market /\/
populations. M

J

Eliminate All Drug
Side Effects

Ensuring to label aions have
zero udietmened
effects.

Choose the correct option
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2. Pharmacokinetic interaction at absorption level:
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Direct reports of experiences,
@ [:) p p

o

CLASS ASSESSMENTS

Patients & Consumers

often via online portals or
patient support programs.

Y

e

Clinical Trials & Studies

Systematic data collection from
organized research studies

@%@-

Healthcare Professionals (HCPs

Physicians, pharmarcts, nurses
reporting observations from
clinical practice

o
g—;i

Social Media Trends

General publicsions & influencers,
not systematally monitored for
pharmamavigicllance

\/ Choose the correct option
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3. Which food interaction reduces absorption of tetracycline?
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A Patient Demograhics B Suspcted Drug Details

Patient Initials, O Drug Name, Dosage, Route,
Age, Gender, Q Start/Stop Dates, d
Ethenity Indication
C Reaction Details D Patient's Social Security Numbe

Description, Onset/Duration, Collected for identification
Severity, Outcome, & purposes, but not stored ==
Reporter's Causality &'e due privacy concerns. “®
Assessment

\ J - J

v/ Choose the correct option
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