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Disclosure

 I do not have a vested interest in or affiliation with 
any corporate organization offering financial 
support or grant monies for this continuing education 
activity, or any affiliation with an organization 
whose philosophy could potentially bias my 
presentation.

Objectives

 Discuss and review major drug classes, including 
side effects, clinical pearls and drug interactions

 Explain maintenance medications versus the use of 
PRN medications

 Review of medications that would be considered 
“duplicate therapy”

 Describe drug classes and review regulations 
pertaining to the classes

 Identify common medication references and how to 
effectively use them

Introduction

 Medications are divided in to categories based on 
their chemical types and therapeutic effect

 According to the FDA, there are over 80 therapeutic 
classes of medications1

 1,453 drugs have obtained FDA approval as of 
December 31,  20132

 There are over 300,000 marketed OTC drug 
products3

Top 10 List-Monthly Prescriptions4

 Synthroid®, 22.6 million

 Crestor ®, 22.5 million

 Nexium ®, 18.6 million

 Ventolin HFA ®, 17.5 million

 Advair Diskus ®, 15.0 million

 Diovan ®, 11.4 million

 Lantus Solostar ®, 10.1 million

 Cymbalta ®, 10.0 million

 Vyvanse ®, 10.0 million

 Lyrica ®, 9.6 million

Selected Major Drug Classes

 Antibiotics

 Anticoagulants

 Antihypertensives

 Respiratory 
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Antibiotics

 Kill bacteria (bactericidal) or prevent them from 
reproducing (bacteriostatic)

 Each year in the US, at least 2 million people 
become infected with bacteria that are resistant to 
antibiotics and at least 23,000 people die each 
year as a direct result of these infections5

http://www.cdc.gov/drugresistance/protecting_yourself_family.html

 Hospital Setting

 83 common6

 Vancomycin

 Piperacillin/Tazobactam

 Ceftriaxone

 Fluoroquinolones
 Ciprofloxacin

 Levofloxacin

 Aminoglycosides
Gentamicin

 Tobramycin

 Outpatient Setting
 Macrolides
 Azithromycin

 Penicillins7

 Cephalexin

 Zyvox

 Clindamycin

Antibiotics

 Side Effects
 Allergic Reactions
 Rashes

 Anaphylaxis

 140,000 ED visits5

 GI
 Nausea

 Vomiting

 C. difficile
 14,000 US 

deaths/year5

Antibiotics

http://www.cdc.gov/drugresistance/protecting_yourself_family.html

 Drug Interactions
 Many Drug Interactions

 Warfarin with many 
antibiotics
 Increase of INR

 Zyvox with SSRI 
Antidepressants
 Risk for Serotonin 

Syndrome

 Ceftriaxone/IV 
Calcium
 Ceftriaxone binds to 

calcium forming an 
insoluble precipitate8

 Clinical Pearls
 Ensure antibiotic is 

needed/appropriate

 Patient takes full course 
of therapy with 
appropriate duration

Antibiotics

 Prevent blood from clotting 
or clots from getting larger

 Blood clots block blood 
flow to heart, lungs and 
brain8

 Indications

 Atrial Fibrillation

 Venous 
Thromboembolism

 Post-Surgical DVT 
Prophylaxis

Anticoagulants

http://www.heart.org/idc/groups/heart-
public/@wcm/@hcm/documents/downloadable/ucm_300338.pdf

 Hospital Setting
 Heparin

 Enoxaparin

 Fondaparinux

 Argatroban

 Outpatient Setting
 Direct Thrombin 

inhibitors
 Dabigatran

 Factor Xa Inhibitors
 Rivaroxaban

 Apixaban

 Edoxaban

 Warfarin

Anticoagulants
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 Side Effects
 Bleeding
 Signs/symptoms 

including dizziness, 
fatigue, fever, 
headache, lethargy, 
malaise, pain

 Clinical Pearls
 Patient education

 Consider “High Alert” 
status and labeling

 Patient 
monitoring/Compliance

 Dosing errors
 Xarelto 15mg po bid x 

21 days, THEN 20mg po 
daily7

Anticoagulants

http://www.pharmasystems.com

 Drug Interactions-
Increased risk of 
bleeds
 NSAIDS
 RX Examples

 Celecoxib

 Meloxicam

 Diclofenac

 Indomethacin 

OTC Examples
 Ibuprofen

 Naproxen

 Aspirin

 Antiplatelet Agents
 Clopidogrel

 Prasugrel

 Ticragelor

 Aspirin
 May use 81mg in 

many cases

Anticoagulants

 Used to treat high blood pressure and prevent 
complications of high blood pressure

 About 70 million American adults (29%) have 
high blood pressure

 Only about half (52%) of people with high 
blood pressure have their condition under 
control9

Antihypertensives

 Ace Inhibitors (ACE-I)

 Angiotensin Receptor 
Blockers (ARB)

 Beta Blockers (BB)

 Calcium Channel 
Blockers (CCB)

 Diuretics

 Vasodilators

Antihypertensives

 Side Effects
 All-monitor for 

hypotension

 ACE-I
 Dry Cough (1-10%)

 Hyperkalemia (2-6%)

 Lip Swelling (<1%)

 BB
 Bradycardia (2-16%)

 CCB
 Headache (2-12%)

 Constipation (7-12%)
 Verapamil/Diltiazem

 Diuretics
 Electrolyte 

abnormalities

 Dizziness

 Vasodilators
 Flushing

 Headache8

Antihypertensives

 Drug Interactions
 Monitor for low blood 

pressure/heart rate 
with combination 
regimens

 ACE-I/Potassium 
Sparing Diuretics
 Hyperkalemia8

 Clinical Pearls
 Look for patients on 

medications that are in 
the same class
 Amlodipine/Diltiazem

 Formulary Agents 
versus patient home 
medication
 Ensure patient being 

discharged on 
appropriate home 
med/dose as adjusted 
in the hospital

Antihypertensives
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 Asthma
 Breathlessness

 Chest Tightness10

Respiratory 

http://www.cdc.gov/copd/data2.html

http://www.cdc.gov/asthma/?s_cid=asthma-002-bb

 COPD
 Emphysema

 Chronic Bronchitis

 15 Million Americans

Respiratory

http://asthmaecologicalanalysis.blogspot.com/2010/11/beth-thompson-steve-
somerfield-patrick.html

 Side Effects
 Bronchodilators
 Albuterol

 Excitement/nervousness 
(10-20%)

 Tremor (5-38%)

 Tiotropium
 Dry mouth (4-16%)

 Upper Respiratory Tract 
Infections (42%)

 Inhaled Steroids
 Fluticasone

 Sinusitis (<or 
=31%)

 Oral candidiasis 
(< or =33%)8

Respiratory 

 Interactions
 Inhaled 

Corticosteroids-
enhance hypokalemic 
effect of Amphoteracin 
B and thiazide 
diuretics

 Beta Agonists 
(bronchodilators) 
effects may be 
diminished by oral 
Beta Blockers

 Clinical Pearls
 Ensure patient is 

discharged on 
appropriate 
med/dose

 Watch for duplications 
of therapy

 Ensure patient knows 
how to use the inhaler
 Rinse mouth after oral 

steroids to prevent 
thrush, do not swallow8

Respiratory

 Maintenance 
Medications
 Taken on long term 

basis for chronic 
conditions
 Examples:

Metformin for diabetes

Metoprolol Tartrate for 
hypertension

 PRN Medications
 Taken on “as needed” 

basis for acute 
conditions
 Examples:

 Diazepam as needed 
for seizure activity 

 Hydrocodone/APAP  
PRN after surgery

Maintenance vs. PRN 

 Medications being used from 
the same class 
 ACE-I
 Lisinopril/Benazepil

 Anticoagulants
Warfarin/Dabigatran

 Loop Diuretics
 Furosemide/Bumetanide

 SSRI
 Fluoxetine/Paroxetine

 Respiratory
 Budesonide/Fluticasone

 Causes
 Transitions of care
 Formulary issues

 Change due to cost

 Change due to patient 
preference

 Lack of patient 
education

 Various Providers with 
limited information

Duplicate Therapy
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A 68 year old woman 
with Afib,  Hypertension 
and COPD is discharged 
from the hospital with the 
following maintenance 
medications including:

-Amiodarone 200mg po
daily

-Olmesartan 20mg po
daily
-Valsartan 40mg po daily

-Fluticasone Salmeterol
250/50 inhaled bid

-Warfarin 2.5mg po daily

PRN- Albuterol MDI 1puff q 
4 hours prn SOB

Duplicate Therapy

 Over the Counter 
(OTC)
 Does not require 

prescription

 Regulated by the FDA

 OTC Drug Monograph
 Covers acceptable 

ingredients, doses, 
formulations, and 
labeling.

 RX
 Requires prescription

 Regulated by the FDA

 New Drug Application 
Process (NDA)
 includes animal and 

human data, analysis, 
information about how 
the drug behaves in the 
body and how it is 
manufactured.10

Medication Classifications

 DEA
 5 distinct schedules 

depending upon the 
drug’s acceptable 
medical use and the 
drug’s abuse or 
dependency 
potential12

Regulatory Classifications

www.dea.gov

Class Use/Danger Abuse 
Potential/Dependence

Example

Class I No acceptable 
medical use, 
dangerous

High, dependence 
imminent

Heroine

Class II Acceptable medical 
use, dangerous

High, potential for
dependence high

Methadone

Class III Acceptable medical
use

Moderate to low potential 
for dependence

Acetaminophen
with codeine

Class IV Acceptable medical 
use

Lower potential than I-III, 
low risk for dependence

Alprazolam

Class V Generally
antidiarrheal, 
antitussive, analgesic

Lowest potential for abuse 
of classes

Diphenoxylate/
Atropine

Regulatory Classifications

References

 References
 Updated continuously and reviewed by medical 

professionals

 Ask your institution what references are available
 Lexi-Comp

 Micromedex

 Epocrates

 Use of free/on-line references
 May not be updated consistently

 Look for reputable, well-known sources

 Package inserts from the manufacturer

References

http://www.online.lexi.com/
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References

http://www.epocrates.com/

http://www.micromedexsolutions.com/
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