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Overview of Mental Health Medications
for Children and Adolescents

Module 1
General Information 
about Medications

Pharmacology
 Interaction of biologically active 

agents

Multidisciplinary
Chemistry
Physiology
Pathology
Biochemistry

Psychopharmacology – interaction of 
drugs in the brain

Pharmacological Revolutions Affecting 
Modern Attitudes About Medications

Vaccines

Antibiotics

Psychopharmacologic drugs

Oral contraceptives
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USE OF ANY DRUG CARRIES A RISK

HARMLESS = USELESS

Risk:Benefit

What is a prescription?

Medication order

Drugs or substances written on 
prescriptions

Prescription Only Drugs

 Federal government determines which 
drugs require a prescription
 Federal Food, Drug, and Cosmetic Act

 States decide on who can prescribe
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Legal Prescribers in Georgia

 Physicians (MD, DO)

 Dentists (DDS, DMD)

 Podiatrists (DPM)

 Veterinarians (DVM)

 Optometrists (OD) – Limited

 Physician’s assistants (PA)- Limited

 Nurse practitioners (NP, APN) – Limited

Drug Classes

Prescription only drugs

Controlled substances

Non-prescription drugs (OTC)

OTC

Medications used to treat conditions 
that do not necessarily require a 
health care professional

Higher safety standard 

Can be a lower dose of the 
prescription medication
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Herbals, Vitamins, Minerals,
Food Supplements

 Safety and efficacy not evaluated by FDA

Cannot state that they are used to treat a 
condition

Many state that they are “clinically tested 
or have IRB approval”

 FDA can remove from market

Expiration Date

 Specifies the date the manufacturer 
guarantees full potency and safety

Most medications still effective

 Exceptions (loss of potency)
Nitroglycerin
 Insulin
 Some antibiotics

 Exceptions (toxicity)
 Tetracycline

Generic Drugs

 Same as brand name in dosage, safety, 
strength, how it is taken and intended use

 FDA requires all generic drugs be safe 
and effective

 Less expensive - less cost in development

 Trademark laws in the US do not allow 
generic drugs to look exactly like the 
brand-name drug
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Drug Development Process

http://www.fda.gov/cder/handbook/develop.htm

FDA Approval 

Not a guarantee of efficacy and 
safety over the life of the drug

Approval based on indication and 
dosing described in the NDA

The Case for Generics

Considered a major remedy to offset rising 
health care costs

 In 2002, FDA estimated a savings of 
approximately $57 billion/yr

 Each 1% increase in generic drug use 
could save $1.32 billion/yr 

15

http://www.fda.gov/cder/ogd/02-
10_BCBS_gjb/sld003.htm
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History of Generic Drugs

 Prior to 1984, generic 
drugs were evaluated 
on safety and 
efficacy studies that 
were required for 
branded drugs

 Small percentage of 
generic drugs 
prescribed

16

Branded vs Generic Drug Development

Branded Drug Generic Drug

17

Preclinical (3-5 yrs)

Phase I (1 yr)

Phase II (2 yrs)

Phase III (3 yrs) 

NDA (1-2 yrs)

Efficacy and Safety of 
Innovator Drug

Formulation and 
Bioavailability Studies 

(0.5-1.5 yrs)

ANDA 
(1.5-2.5 yrs)

FDA Requirements for Generics

Contains identical amounts of same 
active drug as brand

 Same route of administration

 Same indications

 Same dosage form

18



1/13/2012

7

FDA Requirements for Generics

Ratio of active:inactive ingredients 
must be the same as brand

Bioequivalent

Compared to a single reference listed 
drug (RLD)

19

Bioequivalence

 In vivo bioavailability of generic does 
not differ significantly from the 
reference listed drug

 Typically determined in 24-36 healthy 
adult subjects after a single oral dose

20

Bioequivalence
 Two absorption 

parameters 
determined 
 AUC
 Cmax

 90% confidence 
intervals for AUC and 
Cmax must fall within 
80-125% of the 
branded drug

21
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http://www.fda.gov/cder/ogd/02-10_BCBS_gjb/sld029.htm

Drug Receptors

 Site of drug or chemical interaction

Receptor recognizes specific 
structural chemical signal

Drug-receptor interaction is coupled 
with an effector mechanism to evoke 
a response

Anatomic localization of receptors is 
one determinant of drug selectivity

23

Drug Receptor Interactions

Agonist – binds to receptor and 
produces a response

Antagonist – binds to receptor 
but does not initiate a response

24
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Drug Receptor Interaction

25

Drug [D]    +    Receptor [R] DR

k1

k2

K1 = rate of association
K2 = rate of dissociation
At equilibrium k1 = k2

26

27
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Receptor Downregulation

 Desensitization or refractoriness

 Occurs after continued receptor stimulation

 Effect diminishes after repeated stimulation to 
the same concentration of drug

 Can be clinically relevant (bronchodilators, 
SSRIs)

29

Receptor Supersensitivity

 Follows reduction in the chronic level 
of receptor stimulation

Can result from long term 
administration of antagonists

Can result from synthesis of new 
receptors

30
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Additive Effects, Synergism, Potentiation

 Additivity – combined effects equal the 
algebraic sum of individual responses 
(1+1=2)

 Synergism – combined effects are 
greater than the sum of effects (1+1=3)

 Potentiation – one drug appears to have 
no effect when given alone but 
increases the potency of another drug

31

Pharmacokinetics (ADME)

Absorption

Distribution

Metabolism

 Excretion

32
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Drug Metabolism

Major mechanism of termination of action

Many times determines:
Duration
 Intensity of drug action

Generally, metabolites are:
 Less active pharmacologically
More polar

34

Factors Affecting Drug Metabolism
Age

Nutrition 
Protein/essential fatty acid 

deficiency
Chronic alcohol ingestion
Grapefruit juice

Pharmacogenetics

Co-morbid conditions

35

Factors Affecting Drug Metabolism

Hormones
Estrogens/progesterone
 Thyroxine

Other drugs
Competition for metabolic enzymes
Enzyme induction
Enzyme inhibition

36
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Drug Interactions
Altered absorption from site of 

administration

Altered protein binding

Altered renal excretion

 Inhibition of metabolism

 Induction of metabolism

37

38

39
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Pharmacogenetics

 Genetic factors can influence
 Efficacy
 Potential for adverse drug effects

 Factors other than genetics which 
influence drug response
 Age
 Gender
 Disease/co-morbid conditions
 Drug interactions

41

Pharmacogenetics
Genetic variations can be involved in:
Effector tissue response (receptors, 

enzymes)
Metabolic processes
Excretory processes

Pharmacogentics originated from the 
observation of variations in 
metabolism
Patients exhibited either very high or 

very low plasma or urinary drug 
concentrations

42
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Consequences of Pharmacogenetics

43

Half-life

Often related to drug’s duration 
of action

Can be used to determine 
dosing interval

44

45
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Multiple Doses

46

Drug Interactions

Altered absorption from site of 
administration

Altered protein binding

Altered renal excretion

 Inhibition of metabolism

 Induction of metabolism

47

Adverse Drug Reaction (ADR)
 An effect which is noxious and unintended, and 

which occurs at doses used in man for 
prophylaxis, diagnosis or therapy (defined by 
WHO)

 Type A ADR 
 Exaggerated extensions of the primary or 

secondary pharmacologic activity
 Dose dependent

 Type B ADR
 Idiosyncratic reactions
 Generally immunologic or allergic
 Generally independent of dose or route of 

administration
48
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Adverse Drug Reaction (ADR)

More common in age extremes

Women reported to have 50% higher 
rate than men

Patients with past history of reactions 
to medications are more apt to 
experience ADRs

49

Product Label

 Important information for health care 
providers

Content based on information from 
manufacturer

Approved by FDA

Anatomy of Product Label
Description
Chemical class
Chemical description
Contents of product

Clinical Pharmacology
Pharmacodynamics
Pharmacokinetics (ADME)
 Special populations
Clinical efficacy
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Anatomy of Product Label
 Indications and usage
 Contraindications
 Warnings
 Precautions
 General
 Information for patients
 Lab tests
 Drug interactions
 Carcinogenesis, mutagenesis
 Reproductive toxicity
 Pediatric
 Geriatric

Anatomy of Product Label

Adverse Reactions
 Incidence in clinical trials
Adverse events occurring at an 

incidence of 1% or more
Other adverse events

Drug Abuse and Dependence

Overdosage

Anatomy of Product Label

Dosage and Administration

How supplied

Animal Toxicology

Product photos
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Old Label Format

Complex and difficult to find 
answers to specific questions 
of prescriber

Approval date not included
Did not indicate whether 

any recent changes to 
labeling occurred

New Label Format-
Highlights Section

Overview of drugs benefits and risks

Contents section with easy to use 
reference to detailed safety and 
efficacy information

New Label – Highlights Section

 Limitations statement

Product name and date of initial US 
approval

Boxed warning
Bullet lists
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New Label – Highlights Section

Recent major changes

 Indications and usuage
Bullet list
Pharmacological classification to 

relate mechanism of action

Dosage and administration

New Label – Highlights Section

Contraindications (no relative 
contraindications)

Warnings/precautions
Abbreviated summary of most 

clinically significant adverse 
reactions and what to do

Monitoring parameters

New Label – Highlights Section
Adverse reactions
Most common adverse reactions 

and percentage of occurrence
 Information on how to report

Drug interactions
Clinically significant interactions
Nature of the reaction
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New Label – Highlights Section

Use in specific 
populations

Patient counseling 
information statement

http://www.fda.gov/cder/learn/CDERLearn/prescriptionLabeling/def
ault.htm

New Label Format – Additional Information

http://www.fda.gov/cder/lear
n/CDERLearn/prescriptionLab
eling/default.htm
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Black Box Warnings
“Special problems, particularly those 

that may lead to death or serious 
injury, may be required by the Food 
and Drug Administration to be placed 
in a prominently displayed box. The 
boxed warning ordinarily shall be 
based on clinical data, but serious 
animal toxicity may also be the basis 
of a boxed warning in the absence of 
clinical data.”

Black Box Warnings
Usually limited to the most serious 

warnings necessary to ensure the 
continued safe use of the product

Applied to package inserts, PDR and 
any other material that describes the 
use of the drug by health care 
providers

Requires FDA approval
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Label Changes

Based on safety information derived 
from postmarketing surveillance

Can be initiated by FDA or 
pharmaceutical company

Dear Dr letters/MedWatch

Additional Information

Drug labels may be accessed 
through the FDA website:

http://www.accessdata.fda.gov/s
cripts/cder/drugsatfda/

Black Box Warnings

Website with complete list of drugs 
that have black box warnings:

http://blackboxrx.com/
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MedWatch Program

 Initiated in 1993

Goals of program
 Simplify reporting process
Clarify what is to be reported to FDA
Enhance awareness of serious side 

effects
Provide feedback to healthcare 

providers

MedWatch Program

 Not necessary to show direct causal 
relationship in the individual report

 Information needed
 Patient
 Drug
 Adverse event

 Reporting is simplified
 1-800-FDA-1088
 Prepaid mail form (FDA 3500)
 Fax: 1-800-FDA-0178
 Internet:  www.fda.gov/medwatch

MEDWATCH FORM
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Off-Label Use

Use of a drug product in doses, patient 
populations, indications, or administration 
routes not included in FDA approved 
labeling

Prescriber can use a drug off-label if use is 
reasonable under the auspices of the 
professional’s practice

Many drugs used in adolescents are off-
label

Direct-to-Consumer Advertising

Ads are designed to sell not 
necessarily educate

Problems with DTC
 Unproven claims of efficacy
 Deceptive ads run for short periods of time
 Subtle crafting which de-emphasizes 

adverse effects
 Side effects presented quickly, during 

distractions, and/or in small print

Direct-to-Consumer Advertising

 Patients put pressure on prescriber based on 
DTC ads for inappropriate therapy

 Can encourage doctor shopping
 European Economic Community banned 

DTC for this reason

 Drugs for more complicated diseases may 
be less advertised
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Identification of Medications

 NDC (National Drug Code) – unique 
identifier

 http://www.rxlist.com/pill-identification-
tool/article.htm

Risks for Adverse Drug Reactions

Addition/removal of drug

Change in dose

Change in pathology

Change from brand to generic or vice 
versa

Special Problems with
Psychotropic Drugs

Many drugs used off-label

Special populations

Co-morbid psychological diseases and 
other diseases

Delayed therapeutic response

Blood levels may not correlate to 
therapeutic response 

78
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Special Problems with 
Psychotropic Drugs

Proper diagnosis (depression vs bipolar)

Drug side effects can mimic disease

Patient compliance

79

STAY INFORMED

By subscribing to the following link, you 
can be informed of safety updates as they 
become available:

https://service.govdelivery.com/service/us
er.html?code=USFD
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