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Pharmacy technicians have become a major asset for
both pharmacies and pharmacists in the world today.
With an increasing population, longer life spans,
patients taking multiple medications, and managed
care playing a major role, pharmacies are seeing a
major increase in processed prescriptions. A phar-
macy cannot be successful in providing medications
without knowledgeable pharmacy technicians assist-
ing the pharmacists.

The Bureau of Labor Statistics predicts the growth
of pharmacy technicians to be very strong, with a
growth of 32% between now and 2020. State Boards
of pharmacy realize the importance of pharmacy
technicians in the drug delivery process and are com-
mitted to ensuring that pharmacy technicians pos-
sess the necessary skills to work in a pharmacy. By
2020, all new pharmacy technicians entering the
workforce will be required to have obtained a phar-
macy technician education from an approved ASHP
program.

Presently there are two organizations that certify
pharmacy technicians, the Pharmacy Technician Cer-
tification Board (PTCB) and the National Health-
Career Association (NHA). Both organizations are
accredited by the National Commission for Certify-
ing Agencies (NCCA). The PTCB has certified over
480,000 pharmacy technicians, and its examination is
approved by 45 state boards of pharmacy. The NHA
is recognized by 32 state boards of pharmacy.

In 2012, the Pharmacy Technician Certification
Board conducted a Job Analysis Study that involved
over 25,000 pharmacy technicians. As a result of this

NEW PTCE BLUEPRINT DOMAINS

Preface

study, it was announced that in second half of 2013
the arrangement of the material would change. How-
ever, the length of the test (90 questions to be com-
pleted in 1 hour and 50 minutes) and the multiple-
choice format would not change.

The new blueprint organizes content into nine
knowledge domains, called “knowledge areas” in the
table below, each with a number of sub-domains.
This organization gives the new blueprint a knowl-
edge focus, and conveys more information about the
type and relative amount of content in the exam.

The vast majority of knowledge statements in the
current blueprint are covered by one or more of the
knowledge areas in the new blueprint. By extension,
this means that the new PTCE content will be very
similar to what is covered in the current exam.

As a result of these changes, Mosby’s Review for the
Pharmacy Technician Certification Examination, third
edition, is arranged to review the content based upon
the nine domains. Each chapter is focused on one
of the domains covered on the examination followed
by questions. The pretest and the seven practice tests
attempt to mirror the actual certification examination
by adhering to the percentage of questions for each
domain. The questions have been scrambled to make
the test realistic. Many of the questions may cover
material from multiple domains. As in the previous
two editions, rationales are provided with the an-
swers. Domains are also included with the rationales.

Mosby’s Review for the Pharmacy Technician Certifica-
tion Examination has been written to assist a phar-
macy technician preparing for the PTCB or the NHA

KNOWLEDGE DOMAINS DOMAIN DESCRIPTION % OF PTCE CONTENT KNOWLEDGE AREAS
1 Pharmacology for Technicians 13.75 6
2 Pharmacy Law and Regulations 12.50 15
3 Sterile and Non-sterile Compounding 8.75 7
4 Medication Safety 12.50 6
5 Pharmacy Quality Assurance 7.50 5
6 Medication Order Entry and Fill Process 17.50 7
7 Pharmacy Inventory Management 8.75 5
8 Pharmacy Billing and Reimbursement 8.75 5
9 Pharmacy Information Systems Usage and Application 10.00 2

vii



viii Preface

examination. Mosby’s Review for the Pharmacy Techni-
cian Certification Examination is to be used to augment
either a formalized pharmacy technician training
program or on-the-job training, not replace it. This
review text has been designed to review the compe-
tencies covered on the PTCB exam and material on
the NHA exam.

Enhancements to the third edition of Mosby’s
Review for the Pharmacy Technician Certification Exami-
nation include:
¢ The inclusion of new drug entities that have been

approved by the FDA since the second edition
e An update on laws affecting the practice of

pharmacy
® An in-depth discussion on USP <797>

e Seven multiple-choice paper-based practice tests
¢ Ten multiple-choice computer-based tests
e Flashcards that focus on the content of the
domains
e Instructor aids, such as lesson plans, test banks,
and PowerPoint slides, to assist in the pharmacy
technician’s review for the examination
The pharmacy technician should use Mosby’s
Review for the Pharmacy Technician Certification Exami-
nation as a guide to determine which topics he or she
may need additional assistance in studying for either
the PTCB or EXCPT examination. Good luck on the
test and in your new career.

James J. Mizner, Jr.,, MBA, BS, RPh



Mosby’s Review for the Pharmacy Technician Certification Examination is dedicated
to my wife, Mary, and son, Andrew. They have been very supportive of me
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A special thanks to Jennifer Janson and Jennifer Bertucci, who provided both
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Pretest

. If a physician writes a prescription for Coumadin
that indicates “brand name medically necessary”
on the prescription, what DAW code should be
used in submitting a prescription claim?

a. DAW 0

b. DAW 1

c. DAW 2

d. DAW 3

. If a physician prescribes 250 mg gid for 10 days,
how many milliliters of amoxicillin oral suspen-
sion containing 250 mg/5 mL should be dispensed?
a. 75 mL

b. 100 mL

c. 150 mL

d. 200 mL

. How many 250-mg capsules are needed to fill the
following prescription?

amoxicillin 500 mg tid for 10 days

a. 20

b. 40

c. 60

d. 80

. Which of the following organizations is not
involved with patient safety?

a. CMS

b. FDA

c. ISMP

d. TJC

. Which organization establishes standards for purity
and quality of medications?

a. DEA

b. CMS

c. TJC

d. USP

6. Which of the following is not a benefit of health
information technology?
a. Alert fatigue
b. Improved efficiency
c. Improved patient care
d. Improved productivity

7. What is the maximum number of refills allowed
on a prescription of lorazepam if authorized by a
physician?

a. None

b. Five

c 12

d. Unlimited

8. Which of the following reference books discusses
the therapeutic equivalence of products?
a. Drug Topics Blue Book
b. Drug Topics Green Book
c. Drug Topics Orange Book
d. Drug Topics Red Book

9. What is the brand name for paroxetine?
a. Effexor
b. Paxil
c. Prozac
d. Zoloft

10. What is a third-party payment?

a. Cash payment at time of receiving a prescription

b. Credit card payment at time of receiving a
prescription

c. Debit card payment at time of receiving a
prescription

d. Reimbursement to the pharmacy for prescrip-
tion services



11.

12.

13.

14.

15.

16.

17.

18.
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How many grams of hydrocortisone powder
should be used to prepare 1 Ib of a 0.25% hydro-
cortisone cream?

a. 114 g

b.12g

c. 1135¢g

d. 120 g

What is the meaning of the abbreviation of
“ut dict”?

a. As directed

b. As needed

c. If there is need

d. Ointment

What is the meaning of the suffix -dipsia?
a. Discharge

b. Hardening

c. Pain

d. Thirst

Which organization is responsible for accrediting
pharmacy education programs?

a. ACCP

b. ACPE

c. APhA

d. ASHP

Which of the following medications can be
crushed?

a. Ambien CR

b. Augmentin XR

c. Maxzide

d. Tessalon Perles

What is the generic name for Augmentin?
a. Amoxicillin—clavulanate

b. Ampicillin—sulbactam

c. Piperacillin-tazobactam

d. Ticarcillin—clavulanate

Which of the following is not a required text in a
pharmacy?

a. A copy of the Controlled Substances Act

b. NF

c. PDR

d. usp

Which of the following medications should be
tapered off at discontinuation?

a. Fexofenadine

b. INH

c. Prednisone

d. SMZ-TMP

19.

20.

21.

22.

23.

24.

25.

Which of the following products can be pur-
chased as an exempt narcotic if all conditions
outlined by the federal Controlled Substances
Act are met?

a. Phenobarbital

b. Robitussin A-C

c. Stadol NS

d. Tussionex

What is the maximum weighable amount for a
class A prescription balance?

a.06¢g

b.6g

c.60g

d. 120 g

In what schedule is acetaminophen with codeine
placed?

a. II

b. III

c. IV

dV

In which classification of medication does acyclo-
vir belong?

a. Analgesic

b. Antibiotic

c. Antifungal

d. Antiviral

If a medication is to be taken “tid,” how many
times would it be taken each day?

a. One time

b. Two times

c. Three times

d. Four times

Which of the following products is not a combi-
nation product?

a. Bactrim DS

b. Dyazide

c. Bstrace

d. Prempro

Which organization has developed standards for
e-prescribing?

a. CMS

b. DEA

c. NCPDP

d. PSTAC



Pretest

26.

27.

28.

29.

30.

31.

What type of filter is used to prevent glass from
entering the final solution when drawing from an
ampule?

a. Depth filter

b. Filter needle

c. Filter straw

d. Final filter

In which drug classification does Singulair be-
long?

a. Bronchodilator

b. Corticosteroid

c. Leukotriene inhibitor

d. Xanthine derivative

When should a pharmacy technician seek assis-

tance from the pharmacist?

a. A patient asks a question about drug interac-
tions with a medication

b. During DUE a contraindication message shows
up on the computer screen

c. If an elderly patient is receiving a prescription
for an antiparkinson medication

d. All of the above

Why is it necessary to rotate medications on a

shelf?

a. To allocate shelf space effectively

b. To ensure the medication with the shortest
dating is dispensed before drugs with longer
dating to reduce the possibility that the medi-
cation will expire before being dispensed

c. To prevent dust from accumulating on the shelf

d. To prevent overstock from occurring

Which of the following pharmacy abbreviations
tells that a medication order is needed immedi-
ately?

a. ASAP

b. dtd

c. NOW

d. STAT

Which pharmacy legislation requires that tamper-

proof pads be used for Medicaid patients?

a. Anabolic Steroid Control Act of 2004

b. Combat Methamphetamine Epidemic Act of
2006

c. Isotretinoin Safety and Risk Management Act
of 2004

d. Medicaid Tamper-Resistant Prescriptions Act

32.

33.

34.

35.

36.

37.

38.

What letter indicates a midlevel practitioner, such
as a nurse practitioner or physician’s assistant,
who may prescribe controlled substances?

a. A

b. B

c. F

d M

Which of the following medications is not a com-
bination product?

a. Estratest

b. Hyzaar

c. Lotrel

d. Remeron

What is the sensitivity of a class A prescription
balance?

a. 0.6 mg

b. 6.0 mg

c. 60 mg

d. 100 mg

Which of the following medications does not need
to be dispensed in a “child-resistant” container?
a. Amoxicillin

b. Lanoxin

c. Nitrostat

d. Synthroid

Which of the following tasks may be performed

by a pharmacy technician?

a. Checking and verifying finished prescriptions

b. Counseling a patient

c. Receiving a verbal prescription over the phone
from a designated person from a physician’s
office

d. Receiving a written prescription from a patient

What must be found on all controlled substance
prescriptions?

a. Pharmacy DEA number

b. Physician’s business license number

c. Physician’s DEA number

d. Physician’s license number

In which schedule does meperidine belong?
a. II

b. III

c. IV

d.V



39. Which association represents the interests of

40.

41.

42.

43.

44.

45.
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chain drugstores?
a. APHA

b. NABP

c. NACDS

d. NCPA

Which of the following medications is considered
a “high-alert” medication according to the ISMP?
a. Amoxicillin

b. Insulin

c. Naproxen

d. Tessalon Perles

An effervescent tablet has the following formula:

APAP 325 mg
CaCO;, 280 mg
Citric acid 900 mg
Potassium bicarbonate 300 mg
Sodium bicarbonate 465 mg

How many grams would one tablet contain?
a. 0227 g

b. 227 g

c.227g

d. 227 g

What is the generic name for Serevent?
a. Albuterol

b. Beclomethasone

c. Salmeterol

d. Triamcinolone

What does the pharmacy abbreviation “Rx” mean?
a. Generic substitution

b. Number of refills

c. Take this drug

d. Write on label

Nitroglycerin is to nitrate as nifedipine is to:
a. ACE inhibitor

b. Beta-blocker

c. Calcium channel blocker

d. Loop diuretic

What is the meaning of PHI?

a. Personal Health Index

b. Personal Health Information
c. Personal Health Inquiry

d. Protected Health Information

46.

47.

48.

49.

50.

51.

52.

Which of the following organizations certifies
health care organizations?

a. DEA

b. FDA

c. ISMP

d. TJC

Which of the following medications is not indi-
cated as a smoking cessation drug?

a. Chantix

b. Cubicin

c. Nicorette

d. Zyban

Which of the following drugs may be used
prophylactically for influenza and Parkinson
disease?

a. Amantadine

b. Bromocriptine

c. Levodopa—carbidopa

d. Selegiline

Who approves a change in an institution’s
formulary?

a. CEO

b. Head pharmacist

c. Head physician

d. P&T committee

How much time does a physician have to pro-
vide a written prescription for an “emergency
prescription” for a Schedule II drug?

a. 24 hours

b. 48 hours

c. 72 hours

d. 7 days

Which is not a drug file that would be found in
an ambulatory pharmacy’s database?

a. Abbreviations

b. Brand and generic drugs

c. Investigational new drugs

d. Pricing structure

What is the generic name for Celexa?
a. Citalopram

b. Phenelzine

c. Selegiline

d. Tranylcypromine
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53.

54.

55.

56.

57.

58.

Which of the following is not a patient’s right

covered under HIPAA?

a. The right to request an amendment to his or
her health record

b. The right to obtain an accounting of any disclo-
sures of his or her protected health information

c. The right to obtain a copy of his or her desig-
nated record set of protected health information

d. The right to receive compensatory and puni-
tive damage for violations of HIPAA

Which form is used to inform a drug manufac-
turer of errors caused by commercial packaging
and labeling?

a. FDA Form 79

b. MedWatch

c. MERF

d. USP-ISMP

You have received a medication order to prepare
500 mL of a 1:500 solution. The pharmacy has in
stock a concentrate of 80%. How much of the
concentrate will you need to use?

a. 1mL

b. 1.25mL

c. 498.75 mL

d. 499 mL

A physician orders KCI 40 mEq to be added to
D5W 1000 mL and administered over 4 hr. The
injection solution on hand is KCl 2 mEq/mL.
How many milliliters of KCl should be added?
a. 40 mL

b. 8 mL

c. 16 mL

d. 20 mL

You have been asked to prepare 1 L of a 2% (w/v)
solution. You have a 100% solution in stock. How
much diluent will be needed?

a. 2.0 mL

b. 20 mL

c. 200 mL

d. 980 mL

Which of the following patient monitoring func-
tion is found in a pharmacy information system?
a. Drug-allergy interaction

b. Drug duplication

c. IV incompatabilities

d. All of the above

59.

60.

61.

62.

63.

64.

65.

How many grams of NaCl are in 100 mL of NS
solution?

a. 0.009 g

b. 0.09 g

c.09¢g

d.9g

Which of the following medications is approved
for the treatment of diabetes?

a. Januvia

b. Lunesta

c. Remeron

d. Telithromycin

Which part of Medicare pays for prescriptions for
senior citizens if enrolled in the prescription com-
ponent of Medicare?

a. Part A

b. Part B

c. Part C

d. Part D

In what drug classification is quinapril?
a. ACE inhibitor

b. Alpha-blocker

c. Beta-blocker

d. Calcium channel blocker

Which of the following OTC medications must
be recorded in a book before it is sold to the
customer?

a. Acetaminophen

b. Pseudoephedrine

¢. Ranitidine

d. Simethicone

Which of the following is an example of a drug
with an “sl” dosage form?

a. Amoxicillin

b. Depakote

c. Nitrostat

d. Synthroid

How long is a prescription valid if it has “prn”

refills written on it by the physician?

a. 1 month

b. 6 months

c. 1 year from the date the prescription was
written

d. As many as needed



66.

67.

68.

69.

70.

71.

72.
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What provides a computer with temporary work
space?

a. Modem

b. RAM

c. ROM

d. Software

Which amendment to the Food, Drug and Cosmetic
Act of 1938 distinguished prescription and over-
the-counter medications?

a. Durham-Humphrey Amendment

b. FDA Modernization Act

c. Kefauver-Harris Amendment

d. Poison Control Act

Which organization provides pharmacy resources
such as “Do Not Crush List,” “Error Prone Abb-
reviations,” and “Sound-Alike, Look-Alike Drug
Lists”?

a. FDA

b. ISMP

c. TJC

d. Usp

A Pyxis machine is an example of a(n):
a. Automatic compounder

b. Automatic dispensing machine

c. Bar coding machine

d. CPOE

A prescription has the following directions: “1 tab

po bid X 14 d for URL.” How should it appear on

the prescription label?

a. Take one tablet by mouth twice a day for
14 doses for URL

b. Take one tablet twice a day for 14 days for URL

c. Take one tablet by mouth twice a day for
14 days for upper respiratory infection.

d. Take one tablet by immediately; then one tab-
let twice a day for 14 days for upper respira-
tory infection.

Which of the following is not overseen by the
FDA?

a. FAERS

b. MedWatch

c¢. MERP

d. VAERS

Who oversees the FAERS program?
a. CMS

b. DEA

c. FDA

d. OSHA

74.

75.

76.

77.

78.

79.

. Which of the following pieces of information is

not required on a prescription label?
a. Directions for use

b. Name and address of the pharmacy
c. Name and address of the prescriber
d. Telephone number of the prescriber

Which of the following abbreviations is not a
dosage form?

a. amp

b. BS

c. cap

d. tab

How many capsules each containing 250 mg
of chloramphenicol are needed to provide
50 mg/kg/day for 10 days for an adult weighing
187 1b?

a. 17

b. 82

c. 170

d. 822

What does aseptic technique prevent?
a. Introduction of an active ingredient
b. Introduction of a diluent

c. Introduction of a nutrient

d. Introduction of a pathogen

Which organization establishes the standards for
the practice of pharmacy in that state?

a. BOP

b. MedWatch

c. MERP

d. NABP

Which of the following will a pharmacy com-
puter perform?

a. Identify drug interactions

b. Maintain patient profiles

c. Indicate non-formulary usage

d. All of the above

What should a pharmacy technician do if he or she

observes a patient attempting to purchase Bayer

aspirin while he or she is waiting for a prescription

for warfarin to be filled by the pharmacy?

a. Inform the patient of the interaction between
aspirin and warfarin.

b. Inform the pharmacist of the situation and al-
low the pharmacist to counsel the patient.

c. Point out to the patient that the “house brand”
of aspirin is just as effective as Bayer aspirin.

d. Refuse to sell the aspirin to the patient.
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80.

81.

82.

83.

84.

85.

86.

What would a computer message of “NDC Not

Covered” indicate to the pharmacy technician?

a. The medication has been recalled by the FDA.

b. The patient’s insurance plan does not cover
the drug.

c. The medication is a controlled substance.

d. The medication has been backordered by the
wholesaler.

Which of the following expressions refer to the
price a pharmacy pays for drug after receiving
discounts or rebates?

a. AAC

b. AWP

c. MAC

d. U&C

What type of information should be collected

from the patient or representative before a pre-

scription is processed?

a. Disease states of the patient

b. Drug allergies

c. Medications taken by the patient, whether
prescription or OTC

d. All the above

Where does one measure a liquid in a conical
graduate?

a. Bottom of the meniscus

b. Center of the meniscus

c. Top of the meniscus

d. Any of the above

How many times may a prescription with “prn”

refills be transferred from a pharmacy?

a. 0 times

b. 1 time

c. 5 times

d. It may be transferred as many times as neces-
sary within 1 year of the date the prescription
was filled.

Which of the following terms is associated with
reimbursement of generic medications?

a. AAC

b. AWP

c. MAC

d. POS

To what does the term “inventory” refer?
a. All drugs available for sale

b. All drugs purchased

c. All drugs sold

d. The value of all drugs in stock

87.

88.

89.

90.

91.

92.

93.

Which of the following individuals cannot origi-
nate an e-PHR?

a. Nurse

b. Patient

¢. Pharmacist

d. Physician

Which of the following should not be taken with
Sandimmune?

a. Carbonated beverages

b. Chocolate milk

c. Milk

d. Orange juice

A prescription is received, and the directions
state “1 supp pr qd.” How should it be taken by
the patient?

a. Applied to the skin

b. By mouth

c. By rectum

d. By vagina

A prescription order has the following directions:
“4 gtt in each ear tid.” How many drops will a
patient use each day?

a. 8

b. 12

c. 16

d. 24

Which of the following is an advantage of a par-

enteral drug?

a. Difficult to reverse an overdose

b. Rapid onset of action

c. Possibility of injecting pathogens and pyro-
gens into the body

d. Trauma to the body from the needle

Which of the following tasks may a pharmacy

technician not perform?

a. Compounding nonsterile products

b. Making decisions during drug utilization
evaluation

c¢. Ordering medications

d. Stocking pharmacy shelves

What is the minimum number of times a pre-
scription should be read while it is being filled?
a. 1time

b. 2 times

c. 3 times

d. 4 times



94.

95.

96.

97.
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Which of the following expressions refers to a
point in which inventory is reordered?

a. AAC

b. JIT

c. PAR

d. U&C

Which of the following is not an input device?
a. Mouse

b. Keyboard

c. Printer

d. Touch screen

How many hours of continuing education are
required for a pharmacy technician to be recerti-
fied every 2 years?

a. 5 hours

b. 10 hours

c. 15 hours

d. 20 hours

Which of the following provides an income tax
deduction for medical expenses?

a. HSA

b. HMO

c. PPO

d. POS

98.

99.

100.

What is the net profit for a prescription that has
an acquisition cost of $45.00 and a dispensing
cost of $3.75 and retails at $55.00?

a. $3.75

b. $6.25

c. $10.00

d. $13.75

Which of the following abbreviations indicates
the medication is to be taken orally?

a. po

b. pr

c. sl

d. top

Which organization oversees Medicare and
Medicaid payments?

a. CMS

b. FDA

c. PBM

d. TJC



Pharmacy Technician
Certification Examination

Test-Taking Skills

PREPARE FOR THE TEST

Know exactly what you will be tested on. Review
test outlines if available.

Study all key topics that will appear on the exami-
nation.

Spread out your review over a period of weeks.
Focused reviews over time are more effective than
cramming.

Outline your text and mark topics that need a
more concentrated review.

Try to predict questions that may be on the test,
then test your skills in answering them.

ON THE DAY OF THE TEST

Get enough sleep the night before the test. Make

sure you have gotten adequate sleep the week

before the test as well.

Arrive early and choose a comfortable working area.

Dress casually and comfortably. Take extra time to

plan appropriate clothes.

Come with your admissions ticket and government-

approved identification (driver’s license, walker’s

identification or passport).

The following items are not permitted in the test-

ing room:

e Electronic devices including

e Cell phones

e PDAs

e Personal calculators (Test Center provided cal-
culators are permitted)

Translators

Any other electronic device

Outerwear, e.g. coats or jackets

Hats, barrettes and clips larger than 1/4 inch or
hairbands wider than 1/2 inch

Wallets, watches or jewelry wider than 1/4 inch
Backpacks, briefcases, purses or other bags
Notes, books or translating devices

Pens or pencils

Food or drinks

Water bottles, inhalers, eye drops or lip balm
Weapons of any kind

AS YOU TAKE THE TEST

e Listen, read, and follow the directions carefully.
e Answer the questions in order but postpone ques-

tions that challenge you until later in the test.
Answer the harder questions later.

On your second pass through the test, ignore the
answered questions and focus only on the ques-
tions you did not answer.

Never leave a question unanswered; there is no
penalty for guessing. (Time management is a key
to success; it is to your advantage to answer all the
items on the test.)

Change your answers only when you are certain
you made a mistake. Your first answer is usually
the correct one.
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TIPS FOR MULTIPLE-CHOICE
QUESTIONS

Remember that there is only one preferred answer
even though more than one answer may appear to
be correct.

Use the process of elimination when you do not
know the answer. Eliminate the most obviously
wrong answer first, then eliminate the second, and
then make your best decision between the last two
choices.

If you are still unsure about which is the correct
answer, select the longer or more descriptive answer
of the remaining answer set.

e Slow down when you see negative words in the

question. Look for words such as not, except, and
so on. In these cases, you need to identify the false
statement instead of the true statement.

Items that contain “absolutes,” such as always,
never, must, all, and none, severely limit the mean-
ing of the item. Statements that contain absolutes
are sometimes incorrect.

See Appendix A for specific information for the

PTCE and the NHA exams.



Pharmacology
for Technicians

Chapter Objectives
Upon completion of Chapter 1, the pharmacy technician student will be able to

List and describe the various systems of the human body and their function.

Define the terms pharmacology, pharmacokinetics, and therapeutic equivalence.

Discuss the importance of recognizing drug interactions, problems, and pregnancy categories.
Recognize and recall how drug names are created and how their names can indicate usage.
Recognize the following for each drug classification and medication:

aokron =

6.

PTCB Knowledge Domains

1.1
1.2
1.3

1.4

1.5

1.6

e Mechanism of action

¢ Medications within each classification
e Difference between each classification
e Brand and generic name

¢ The daily dosage, dosage forms, and route of administration
e Common side effects, allergic reactions, and therapeutic contraindications
Identify common vitamins, electrolytes, nutritional supplements, minerals, and over-the-counter medications.

ExCPT Knowledge Domains

Generic and brand names of pharmaceuticals
Therapeutic equivalence

Drug interactions (e.g., drug—disease, drug—drug,
drug—-dietary supplement, drug—over-the-counter
[OTC] drug, drug-laboratory, drug—nutrient)
Strengths and doses, dosage forms, physical ap-
pearance, routes of administration, and duration
of drug therapy

Common and severe side or adverse effects,
allergies, and therapeutic contraindications asso-
ciated with medications

Dosage and indication of legend, OTC medica-
tions, herbal and dietary supplements

2.1

2.2

Chapter

Drug classification

2.1.1 Major drug classes (e.g., analgesics, anes-
thetics, antibiotics)

Dosage forms (types, characteristics, and
uses)

2.1.3 Over-the-counter products
Most frequently prescribed medications
2.2.1 Brand and generic names

2.2.2 Basic mechanism of action (pharmacol-
ogy) and drug classification

Primary indications
Common adverse drug interactions and
contraindications

2.1.2

22.3
224
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ANATOMY AND PHYSIOLOGY
AUDITORY SYSTEM

® Responsible for hearing, balance, equilibrium, and
communication skills

ANATOMY OF THE EAR EAR COMPONENT FUNCTION

External Ear
Auricle Serves as entrance for sound into the ear
Auditory canal Links the external ear to the tympanic membrane
Tympanic membrane Protects middle ear from foreign objects and transmits sound waves to the middle ear

Middle Ear

Malleus (hammer) Transmits sound waves

Incus (anvil) Transmits sound waves

Stapes (stirrup) Transmits sound waves

Eustachian tube Connects middle ear to the nasopharynx; relieves the change of pressure between

the outside and inside of the ear during swallowing or yawning

Inner Ear

Labyrinth Transmits audible sounds via nerve impulses

Cochlea Transmits impulses to the brain

Vestibule Responsible for equilibrium and balance

Semicircular canal Transfer of message via acoustic nerve

CARDIOVASCULAR SYSTEM

¢ The heart is a muscle that initiates systemic arterial nutrients and oxygen throughout the body), arter-
pulse waves, causing blood to circulate throughout ies (carries oxygenated blood and nutrients to the
the body and supply it with nutrition and oxygen. tissues and organs), veins (returns deoxygenated
Consists of the heart (pumps blood that supplies blood to the heart), and capillaries.

ANATOMY OF THE CARDIOVASCULAR SYSTEM FUNCTION

Aorta The largest artery in the body, originating from the left ventricle of the heart and
extending down to the abdomen; the aorta distributes oxygenated blood to all
parts of the body through the systemic circulation

Endocardium Inner layer of the heart wall that allows the heart wall to collapse when it contracts
Myocardium Middle layer of the heart wall that contracts

Epicardium Outer layer of the heart wall

Superior vena cava Transports venous blood from the upper portion of the body to the heart

Inferior vena cava Transports venous blood from the lower portion of the body to the heart

Right ventricle Expels blood through the pulmonary arteries to the lungs

Left atrium Receives oxygenated blood from the lungs

Left ventricle Contracts and expels oxygenated blood into the aorta

Right atrium Receives blood from the body
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DIGESTIVE SYSTEM ¢ Organs of the digestive system include the mouth,
® Responsible for the digestion, absorption, metabo- salivary glands, pharynx, esophagus, stomach,
lism, and excretion (elimination) of food small intestine, large intestine, and rectal area

ANATOMY OF THE DIGESTIVE SYSTEM FUNCTION

Gallbladder Small organ that aids mainly in fat digestion and concentrates bile produced by the liver
Mouth Chews food

Salivary gland Secretes the enzyme amylase used to break down carbohydrates

Pharynx Connects the mouth to the esophagus

Esophagus Transports food from the mouth to the stomach

Pancreas Both an endocrine gland producing several important hormones, including insulin, gluca-

gon, somatostatin, and pancreatic polypeptide, and a digestive organ, secreting pancre-
atic juice containing digestive enzymes that assist the absorption of nutrients and the
digestion in the small intestine

Stomach Releases acid to break down food

Small intestine Absorbs nutrients from digested food

Large intestine Reabsorbs water back into body; excretes or eliminates food from the body
Rectum Excretes fecal matter from the body

ENDOCRINE SYSTEM

® Responsible for the production and secretion of ® Includes the pituitary gland, hypothalamus, pi-
hormones from the glands neal gland, thyroid gland, parathyroid gland,
e Hormones stimulate specific target cells, resulting thymus, adrenal gland, pancreas, ovaries, and
in a response testes
Pituitary gland The anterior pituitary gland produces GH, TSH, ACTH, FSH, LH, and prolactin; the
posterior pituitary gland produces oxytocin and vasopressin (ADH)
Hypothalamus Serves as a bridge between the nervous system and the hormonal system
Pineal gland Maintains circadian rhythms and sleep-awake patterns
Thyroid gland Produces thyroxine (Tj), triiodothyronine (T3), and calcitonin
Parathyroid gland Secretes PTH, which maintains appropriate calcium levels in the body
Thymus gland Secretes humoral factors necessary in maintaining the immune system
Adrenal gland The medulla region secretes epinephrine and norepinephrine; the cortex region secretes
glucorticoid and mineralocorticoid hormones
Pancreas Produces and secretes hormones from the islets of Langerhans; alpha cells produce
glucagon, and beta cells produce insulin
Opvaries (females) Secrete estrogen and progesterone
Testes (males) Secrete testosterone

ACTH, Adrenocorticotropic hormone; ADH, antidiuretic hormone; FSH, follicle-stimulating hormone; GH, growth hormone; LH, luteinizing
hormone; PTH, parathyroid hormone; TSH, thyroid-stimulating hormone.

IMMUNE SYSTEM

* A defense system that identifies and destroys for-
eign substances that invade the body

ANATOMY OF THE IMMUNE SYSTEM FUNCTION

Thymus A small glandular organ that is situated behind the top of the breastbone, consisting mainly
of lymphatic tissue and serving as the site of T-cell differentiation

Lymph node Filters fluids, catching viruses, bacteria, and other unknown materials

T cells WBCs known as lymphocytes and play a central role in cell-mediated immunity

B cells Make antibodies against antigens, to perform the role of APCs, and to develop into memory
B cells after activation by antigen interaction

Spleen Acts as a blood filter

APC, Antigen-presenting cell; WBC, white blood cell.
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INTEGUMENTARY SYSTEM

Protects the body against heat, cold, light, dehy-
dration, and infection
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ANATOMY OF THE SKIN FUNCTION

Epidermis Produces new skin cells

Dermis

SC (hypodermis)
Sebaceous glands
Sweat glands

Contains collagen and supports blood vessels, glands, and nerves

Stores fat that insulates the body

Secretes sebum that lubricates the skin and retains water to keep hair and skin soft
Acts as cooling system when the body temperature rises

NERVOUS SYSTEM

Controls both voluntary and involuntary func-
tions of the body

Responsible for the transmission of impulses from
sensory neurons to the central nervous system
(CNS); interpretation of impulses sent to the CNS
and transmission of a response to muscles or

glands; coordination of the activities of all divi-
sions of the nervous system; and maintenance of
homeostasis by responding to sensory changes in
the body.

Consists of two components, the CNS and periph-
eral nervous system (PNS)

CENTRAL NERVOUS SYSTEM

ANATOMY FUNCTION

Cerebral Cortex
Frontal lobe
Parietal lobe
Occipital lobe
Temporal lobe

Controls motor function, parts of speech, emotions, problem solving, reasoning, and planning
Responsible for orientation, recognition, sensation, and comprehending language

Controls perception and interpretation related to vision

Responsible for auditory stimuli, long-term memory, and behavior

Brainstem
Midbrain Responsible for vision, hearing, eye movement, and voluntary body movement
Pons Accountable for motor control and sensory analysis

Medulla oblongata

In charge of breathing, cardiac rate, heart contractions, and blood vessel dilation

Diencephalon

Thalamus Responsible for transmitting messages between the brain spinal cord and for body temperature control
Hypothalamus Controls emotions, thirst, hunger, heart rate, and autonomic nervous system hormone production
Cerebellum

Cerebellum Maintains body balance, posture, and coordinating movement

Cranial Nerves

I Olfactory

II Optic

111 Specific eye and eyelid movement

v Another specific type of eye movement

A% Provides sensation to the face, scalp, mucous membranes in the nose, mouth, and eyes

VI Eye movement

VIl Taste in the front of the tongue

VIII Inner ear hearing and balance

IX Reflex control of heart and swallowing

X Swallowing, breathing, speaking, heartbeat, and digestion

XI Swallowing and movement through the digestive tract; muscle movements of the upper shoulders, head,
and neck

XII Tongue muscles

Blood-Brain Barrier

Blood-brain barrier Prevents molecules from entering and damaging the brain by a chemical reaction
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e The spinal cord is a pathway from the brain to
the PNS.

PERIPHERAL NERVOUS SYSTEM

SYSTEM ANATOMY FUNCTION
Autonomic nervous system Responsible for unconscious body functions such as the heartbeat and
breathing
Sympathetic system Responds in stressful time and shuts down nonessential systems during

a “fight-or-flight” situation
Parasympathetic system  Counterbalances the sympathetic system
Somatic system Sends motor impulses to the skeletal muscle

OPHTHALMIC SYSTEM

¢ Responsible for providing an individual with vision

ANATOMY OF THE EYE FUNCTION

Orbit Socket that contains the eye

Conjunctiva A thin transparent mucous membrane that covers the anterior eye
Sclera Protective white portion of eye that contains fibers and muscles
Iris Responsible for the color of the eye and filters light

Cornea Allows light into the eye for visual acuity

Pupil Allows the proper amount of light to enter the eye

Lens Focuses the image

Retina Contains receptor cells that are responsible for vision

Lacrimal gland Secretes tears that possess antimicrobial enzymes

Optic nerve Sends images from the eye to the brain

REPRODUCTIVE SYSTEM

e Production of offspring for the survival of the species

MALE REPRODUCTIVE SYSTEM

MALE REPRODUCTIVE STRUCTURES FUNCTION

Testicles Production and immediate storage of sperm

Epididymis Responsible for the storage of mature sperm cells

Prostate Secretes fluid necessary for the transport of sperm cells

Urethra Transport sperm cells and fluid for ejaculation during sexual intercourse

FEMALE REPRODUCTIVE SYSTEM

ANATOMY FUNCTION

Ovary Produces ova

Fallopian tube Transports the ova monthly where it may become fertilized

Uterus Houses the fertilized egg

Mammary glands Used during milk production

Endometrium Functions as a lining for the uterus, preventing adhesions between the opposed walls of the myometrium
Cervix During menstruation, the cervix stretches open slightly to allow the endometrium to be shed

Vagina Has two main functions, sexual intercourse and childbirth
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RESPIRATORY SYSTEM

® Responsible for respiration and maintaining e Consists of two systems, the upper and lower
homeostasis respiratory system
RESPIRATORY SYSTEM ANATOMY FUNCTION
Upper Respiratory System
Nose Detects smell and serves as a drainage system for tears from the eyes
Nasal cavities Warms and moistens inhaled air
Cilia Catch small air particles
Pharynx Tube that is shared with the digestive system
Larynx Contains the vocal cords that produce sound
Lower Respiratory System
Alveolus Site of gas (oxygen and carbon dioxide exchange)
Trachea Traps particles and expels them; provides a pathway to the lungs
Bronchial tree Provides oxygen distribution and serves as a passageway to the alveoli
Lungs Promotes breathing, which includes inspiration and expiration
URINARY SYSTEM
® Responsible for the excretion of chemicals and * Maintaining chemical composition of electrolytes,
substances from the body system fluids, and tissues throughout the body
® Responsible for creating and maintaining homeo- ® Preserving normal blood pressure
stasis throughout the body ® Production erythropoietin
ORGAN ANATOMY FUNCTION
Kidney
Ureter Carries waste products removed from the blood to the bladder; carries waste from the
kidneys to the bladder
Bladder Waste products are stored at this location until eliminated
Urethra Carries waste products from the body
Nephrons Responsible for the regulation of fluids, solutes, and waste
Renal artery Carries blood into the kidney
Nephron Chief function is to regulate the concentration of water and soluble substances such as sodium
salts by filtering the blood, reabsorbing what is needed, and excreting the rest as urine
Loop of Henle Creates a concentration gradient in the medulla of the kidney
PHARMACOLOGY THERAPEUTIC EQUIVALENCE
Pharmacology is defined as the scientific study of the A drug is defined as being therapeutically equivalent
action of drugs on a living system. A medication inter- if the drug:
acts with receptors and produces a biological response. ¢ Contains the same chemical entity
¢ Contains the same quantity of active ingredient
e Is the same dosage form
PHARMACOKINETICS 8 N
e Has the same route of administration

Pharmacokinetics involves the absorption, distribu-
tion, metabolism, and elimination (excretion) of the
drug in a living system.
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INTERACTIONS
DRUG-DRUG INTERACTIONS

One drug alters the action of another drug; interac-
tions include addition, antagonism, potentiation, and
synergism.

* Addition: The combined effect of two drugs; it is
equal to the sum of the effects of each drug taken
alone.

* Antagonism: One drug works against the action
of another drug.

* Potentiation: One drug increases or prolongs the
effect of another drug; the total effect is greater
than the sum of the effects of each drug alone (e.g.,
Vistaril and Demerol).

® Synergism: The joint action of drugs in which
their combined effect is more intense or longer in
duration than the sum of the effects of two drugs

DRUG-DISEASE INTERACTIONS

Various diseases may inhibit the absorption, metabo-
lism, and elimination of different drugs. An example
is taking decongestants if the patient is has hyperten-
sion or diabetes.

DRUG-DIETARY SUPPLEMENT
INTERACTIONS

Many herbal and dietary supplements have devel-
oped drug interactions with prescription drugs. Vita-
mins, glucosamine—chondroitin, fish oil, and coen-
zyme Q have interacted with warfarin. A total of 62%
of herbal supplements used have had interactions
with warfarin.

DRUG-OVER-THE-COUNTER DRUG
INTERACTIONS

Various over-the-counter (OTC) medications may
either increase or decrease the effects of a prescrip-
tion medication. For example, aspirin can increase
the effect of warfarin, and antacids can decrease the
effects of cimetidine.

DRUG-LABORATORY INTERACTIONS

Many drugs used today have demonstrated they
may have an effect on serum potassium and creatine
levels in the body. These interactions can result in ad-
ditional testing to detect abnormalities.

DRUG-NUTRIENT INTERACTIONS

Poor nutrition may affect the metabolism of various
drugs. An example of a drug-nutrient interaction
occurs when warfarin and vitamin K are taken simul-
taneously.
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EXAMPLES OF DRUG-FOOD
INTERACTIONS

¢ Improved absorption occurs if the following drugs
are taken with a fatty meal: ketoconazole, nitrofu-
rantoin, and griseofulvin.

® Decreased absorption occurs if the following
drugs are taken with food: tetracycline, ciprofloxa-
cin, etidronate, phenytoin, norfloxacin, zidovu-
dine, levothyroxine, and didanosine.

e Grapefruit juice affects the following drugs me-
tabolized by cytochrome P450: calcium channel
blockers, estrogens, cyclosporine, midazolam, and
triazolam.

e Warfarin interacts with foods high in vitamin K,
such as romaine lettuce and spinach. Warfarin us-
ers should consult a cardiologist or internist for a
list of these foods.

DRUG-RELATED PROBLEMS

* An event or situation involving drug therapy
that actually or potentially interferes with the
optimum outcome. These drug-related problems
include an untreated indication, improper drug
selection, subtherapeutic dosage, failure to re-
ceive a drug, overdosage, and drug use without
an indication.

PREGNANCY CATEGORIES

When pregnancy appears as a contraindication or

precaution to the use of a drug, it is categorized as by

the Food and Drug Administration in one of five dif-
ferent categories:

e Category A: Adequate studies in pregnant
women have failed to show a risk to the fetus in
the first trimester, and there is no risk in later
trimesters.

e Category B: Animal studies have failed to show a
risk to the fetus, but no adequate studies in preg-
nant women or animal studies have shown an
adverse effect but human studies have not shown
a risk to the fetus in the first trimester and there
is no evidence of risk in later trimesters.

e Category C: Animal studies have shown an ad-
verse effect on the fetus and there are no adequate
studies in humans, but the benefits may outweigh
the risks.

e Category D: Positive evidence of human fetal risk,
but the benefits outweigh the risks.

e Category X: Animal or human studies have shown
fetal abnormalities or toxicity, and the risk out-
weighs the benefits.
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DRUG NOMENCLATURE

A drug may have three different names:

¢ Chemical name: Determined by chemical struc-
ture of the drug entity

e Proprietary (brand or trade) name: Assigned by the
drug manufacturer and is protected through a patent

e Nonproprietary (generic) name: Assigned to a
medication and contains a word stem that has
been issued by the U.S. Adopted Names Council
Knowledge of prefixes, root words, and suffixes al-

lows a pharmacy technician to identify the drug classi-

fication and subsequently its indication. Some of these
drug prefixes and suffixes encountered daily include:

WORD STEM CLASSIFICATION WORD STEM CLASSIFICATION
-astine Antihistamine -prazole Antiulcer
-azepam Antianxiety -pril ACE inhibitor
-caine Local anesthetic -sartan Angiotensin II receptor antagonist
-cillin Penicillin -semide Loop diuretic
-conazole Systemic antifungal -setron Serotonin (5-HT3) antagonist
estr- Estrogen sulfa- Sulfonamide
-glitazone Antiabetic -terol Bronchodilator
-micin Aminoglycoside -tidine H, receptor antagonist
-thromycin Macrolide -e-triptyline;-amine Tricyclic antidepressant
-olol Beta-blocker -oxetine Fluoxetine-type antidepressant
-olone Steroid -vastatin HMG CoA reductase inhibitor
-profen Antiinflamatory

ACE, Angiotensin-converting enzyme.

SULFONAMIDES

A complete listing of the word stems issued by
the U.S. Adopted Names Council can be found in
Appendix B.

CONDITIONS AND TREATMENTS
FOR THE IMMUNE SYSTEM

Bacterial infections: Occur when the body’s immune
system is unable to resist bacteria. Symptoms of a
bacterial infection include a fever greater than 101° F
and an increase in white blood cells.
Multidrug-resistant infections: An infection caused by
bacteria that is resistant to one or more drug classifi-
cations. Some examples of multidrug-resistant infec-
tions include the following;:

Methicillin-resistant Staphylococcus aureus (MRSA)
® Vancomycin-resistant S. aureus (VRSA)
Multidrug-resistant  Streptococcus
(MDRSP)

* Gram-negative resistant bacilli (GNRB)

® Vancomycin-resistant enterococcus (VRE)
Pneumonia: An infection that causes acute inflamma-
tion in the airways of the lung, blocking them with
thick mucus

pneumoniae

Mechanism of action (MOA): Interfere with para-
aminobenzoic acid and folic acid formation and
thus destroy bacteria

Common indications: Urinary tract infections (UTIs),
otitis media, ulcerative colitis, lower respiratory
infections

Adverse reactions: Photosensitivity resulting in sun-
burns, rashes, nausea and vomiting, jaundice, blood
complications, and kidney damage
Contraindications/cautions: Hepatic or renal impairment

Special considerations

* Avoid direct sunlight or use sunscreens when
exposed.

¢ Drink plenty of water to prevent crystallization in
the urine.

¢ Sulfamethoxazole-trimethoprim infusion fluids
need to be stored at room temperature.

EXAMPLES OF SULFONAMIDES
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
sulfamethoxazole-trimethoprim Bactrim, Septra Oral suspension, tablet, IV 1 tab PO bid
sulfadiazine Silvadene Cream Apply 1-2 times a day
sulfasalazine Azulfidine Tablet, enteric-coated tablet, oral suspension 1 tab PO qid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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PENICILLINS

MOA: Prevent bacteria from forming a cell wall
Common indications: Abscesses, meningitis, otitis me-
dia, pneumonia, respiratory infections, prophylaxis
Adverse reactions: Diarrhea, hives, rash, wheezing,
anaphylaxis
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Contraindications/cautions: Hypersensitivity to 3-lactams,
seizure disorders, renal impairment

Special considerations: Take on an empty stomach with
water; avoid taking with colas or juices.

PENICILLINS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
amoxicillin Amoxil, Polymox  Capsule, oral suspension, chewable tablet 1 cap/tab PO tid
ampicillin Omnipen Capsule, oral suspension 1 cap PO qid
amoxicillin + clavulanate Augmentin Chewable tablet, tablet, suspension 1 tab PO bid
dicloxacillin Dynapen Oral suspension, oral tablet, chewable tablet 1 cap q6h
piperacillin None Powder for injection 34gIM/IVg46h
piperacillin + tazobactam  Zosyn Powder for injection, solution for injection 3.375 g IV g6h for 7-10 days
penicillin Veetids Tablet, oral suspension 1 tab PO 4 times a day for 10 days
ticarcillin—clavulanate Timentin v 3.1gIV q4-6h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

CEPHALOSPORINS

MOA: Prevent bacteria from forming a cell wall
Indications: Dental work, heart and pacemaker proce-
dures, orthopedic surgery, pneumonia, upper respi-
ratory infections (URIs), and sinus infections

Adverse reactions: Diarrhea, hives, rash, wheezing,
anaphylaxis

Contraindications/cautions: Hypersensitivity to penicil-
lin, history of gastrointestinal (GI) problems, renal
impairment

Special considerations: Approximately 10% of the pop-
ulation may have a cross-sensitivity to penicillin.

CEPHALOSPORINS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
cefaclor Ceclor Capsule, oral suspension, extended-release tablet 1 cap PO q8h
cefdinir Omnicef Capsule, oral liquid 1 cap PO q12h for 10 days
cefixime Suprax Oral suspension, tablet 1 tab PO daily
cefepime Maxipime Injection (IV) 1-2 g1V q12h
cefpodoxime Vantin Oral suspension 100-400 mg PO bid
cefadroxil Duricef Capsule, oral suspension, tablet 1-2 g PO div q12-24h
ceftaroline-fosamil Teflaro v 600 mg IV q12h X 5-7 days
ceftibuten Cedax Oral suspension, capsule 1 tab PO qd
ceftriaxone Rocephin M, IV 1-2 g IM/IV q24h
cefuroxime Ceftin, Zinacef IM, 1V, oral suspension, tablet 1 tab PO bid X 10 days
cephalexin Keflex Capsule, oral suspension, tablet 1 cap PO qid
cefprozil Cefzil Oral liquid, capsule 1 cap PO q12h X 10 days

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

CARBAPENEMS AND
MONOBACTAMS

MOA: Inhibit bacterial cell wall synthesis

Indications: Gram-positive and gram-negative bacteria
Contraindications/cautions: Hypersensitivity to multiple
allergens, seizure history, CNS disorders

Adverse reactions: Same as penicillin and cephalospo-
rin, but there is an increased possibility of seizures.

CARBAPENEM AGENTS
BRAND DOSAGE
GENERIC NAME  NAME FORM DOSAGE
ertapenem Invanz Injection IV) 1 gIM/IV qd
X 5-14 days
imipenem-— Primaxin  Injection (IV)  250-500 mg
cilastatin IV g6h

*Please note that all dosages are for adults and expressed in oral
dosages unless otherwise indicated.
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MONOBACTAM AGENT
GENERIC BRAND DOSAGE
NAME NAME FORM DOSAGE
aztreonam Azactam v 1-2 g IM/IV q8-12h

*Please note that all dosages are for adults and expressed in oral
dosages unless otherwise indicated.

TETRACYCLINES

MOA: Inhibit protein synthesis in bacteria by binding
ribosomes

Indications: Acne, chronic bronchitis, Lyme disease,
Rocky Mountain spotted fever, “walking” pneumo-
nia, prophylaxis for traveler’s diarrhea

Adverse reactions: GI, such as nausea and vomiting;
photosensitivity to sunlight, resulting in rashes and
sunburns

Contraindications/cautions: Pregnancy, renal or hepatic
impairment

Special Considerations

e May bind to antacids and dairy products
and therefore decrease the effectiveness of the
antibiotic

e Tetracyclines should be taken several hours apart
from antacids and dairy products because of the
possibility of chelation.

® They should not be taken by pregnant women
because of the possibility of dental birth defects.

e Children younger than 9 years should not be given
tetracyclines.

e Taking expired tetracycline may result in toxicity
and possibly death.

* Doxycycline should be protected from light.

TETRACYCLINES
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
doxycycline hyclate Vibramycin Capsule, IV, oral suspension, tablet 100 mg PO qd
doxycycline monohydrate Monodox Tablet 100 mg PO qd
minocycline Minocin Capsule, 1V, oral suspension, tablet 100 mg PO q12h
tetracycline Sumycin Capsule, oral suspension, topical 1-2 g/day PO div bid-qid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

MACROLIDES

MOA: Inhibit protein synthesis by interacting with
ribosomes

Indications: Pulmonary infections, chlamydia, Hae-
mophilus influenzae

Adverse reaction: May cause GI distress
Contraindications/cautions: Hepatic or renal impair-
ment, QT prolongation

MACROLIDES
GENERIC NAME BRAND NAME DOSAGE FORMS
azithromycin Zithromax
clarithromycin Biaxin

erythromycin base Eryc, E-Mycin,
Ery-Tab

erythromycin ethylsuccinate ~ E.E.S.

erythromycin stearate Erythrocin Film-coated tablet, IM, IV
erythromycin-sulfisoxazole ~ Pediazole Oral suspension
erythromycin lactobionate Erythrocin v

Capsule, oral suspension

Granules for oral suspension, film-
coated tablet

Capsule, tablet, enteric-coated tablet,
film-coated tablet

Oral suspension, tablet, chewable tablet

Special Considerations

The patient should take macrolides with food.
Clarithromycin may leave a metallic taste in one’s
mouth.

The first dose of azithromycin is a loading dose.

DOSAGE

500 mg PO X 1 on day 1; then
250 mg/day X 4 days
250-500 mg PO q12h X 7-14 days

1000 mg/day PO div q6-12h

1600 mg/day PO div g6-12h
1000 mg/day PO div g6-12h
40-50 mg/kg/day PO div q6-8h
15-50 mg/kg/day IV div g6h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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KETOLIDES

MOA: Block protein synthesis by binding to ribosomal
subunits; may inhibit the formation of newly forming
ribosomes

Indications: Used to treat bacterial infections in the
lungs and sinuses

Adverse reactions: Blurred vision; side effects similar to
those of macrolides

Contraindications/cautions: Myasthenia gravis, hyper-
sensitivity to macrolides, hepatic impairment, QT
prolongation

KETOLIDE AGENT
BRAND DOSAGE DAILY
GENERIC NAME NAME FORM DOSAGE
telithromycin Ketek Tablet 800 mg PO qd
X 7-10 days

*Please note that all dosages are for adults and expressed in oral
dosages unless otherwise indicated.

QUINOLONE AGENTS
GENERIC NAME BRAND NAME DOSAGE FORMS
ciprofloxacin Cipro
levofloxacin Levaquin 1V, tablet
moxifloxacin Avelox, Vigamox
norfloxacin Noroxin Tablet
ofloxacin Floxin, Ocuflox

Tablet, oral suspension, ophthalmic, IM, IV
Tablet, IV (Vigamox—ophthalmic use only)

Tablet, ophthalmic
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QUINOLONES

MOA: Antagonize an enzyme required for DNA syn-
thesis, causing DNA breakage and finally death
Indications: Bone and joint infections, dental work,
infectious diarrhea, URIs, and UTIs

Adverse reactions: Nausea and vomiting, joint swell-
ing, dizziness

Contraindications/cautions: Myasthenia gravis, patients
younger than 18 years of age, and patients older than
60 years of age

Special Considerations

* Antacids interfere with absorption.

¢ Potentiates the effect of theophylline products and
may cause toxicity

e Cause phototoxicity

¢ Should not be given to pregnant women

e Ciprofloxacin injection should be protected
from light.

e Ofloxacin injection needs to be protected
from light.

DOSAGE

250-750 mg PO q12h

500 mg PO/IV q24h X 7 days
400 mg PO/IV q24h X 5-14 days
400 mg PO bid

200-400 mg PO q12h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

STREPTOGRAMINS

MOA: Inhibit bacterial protein synthesis

Indications: Gram-positive infections, Enterococcus
faecium, and vancomycin- and methicillin-resistant
infections

Adverse reactions: Nausea, vomiting, joint swelling,
dizziness. There is a possibility of an adverse reaction
occurring at the site of infusion.

STREPTOGRAMIN AGENT
GENERIC NAME BRAND NAME
Quinupristin-dalfopristin Synercid

DOSAGE FORM

Contraindication/caution: Hypersensitivity to drug,
class, or component

Special Considerations

e Synercid should not come into contact with saline
or other medications. It must be stored in the
refrigerator.

DOSAGE
7.5 mg/kg IV q8h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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AMINOGLYCOSIDES

MOA: Inhibit bacterial protein synthesis

Indications: Life-threatening infections, sepsis, immu-
nocompromised patients

Adverse reactions: Nephrotoxicity, ototoxicity, tinnitus,
permanent deafness

Contraindications/cautions: Neuromuscular blockade,
nephrotoxicity, neurotoxicity

AMINOGLYCOSIDE AGENTS
GENERIC NAME BRAND NAME DOSAGE FORMS
gentamicin Garamycin
streptomycin Streptomycin IM
tobramycin Nebcin 1V, ophthalmic, inhaler

Cream, IM, 1V, ophthalmic

Special Considerations

® Doses need to be adjusted for each patient after
the first dose and closely monitored, especially in
patients with renal impairment.

® Once-per-day dosage has the tendency to
reduce toxicity; however, monitoring is still
required.

DOSAGE

1-1.7 mg/kg IM/IV q8h
1-2 g/day IM q6-12h
1-1.7 mg/kg IM/IV q8h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

CYCLIC LIPOPEPTIDES

MOA: Bind to bacterial membranes and cause the cell
membrane to depolarize, resulting in an inhibition of
DNA and RNA synthesis

Indications: Used to treat complicated skin infections
and aerobic gram-positive bacterial infections
Adverse reactions: Hypotension, headache, insomnia,
allergic site reactions

Contraindication/caution: Elderly patients

Special consideration: Should not be taken with
3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase inhibitors

CYCLIC LIPOPEPTIDE
BRAND DOSAGE
GENERIC NAME  NAME FORM DOSAGE
daptomycin Cubicin v 4 mg/kg IV q24h
X 7-14 days

*Please note that all dosages are for adults and expressed in oral
dosages unless otherwise indicated.

MISCELLANEOUS ANTIBIOTICS

Clindamycin (Cleocin)

MOA: Inhibits protein synthesis

Indications: Acne, dental prophylaxis for penicillin-
allergic patients, infections caused by anaerobic organ-
isms, bone infections, female genital infections
Adverse reaction: Bloody diarrhea
Contraindications/cautions: Clostridium difficile-associated
diarrhea, ulcerative colitis, hepatic or renal impairment
Special consideration: Should be avoided during
pregnancy

Metronidazole (Flagyl)

MOA: Destroys parts of the bacteria’s DNA nucleus
Indications: Trichomonas infections of vaginal canal,
cervix, and male urethra; amebic dysentery; intesti-
nal infections

Adverse reactions: Metallic taste, diarrhea, rash, and
“Antabuse-like reaction” when alcohol is consumed.
An Antabuse-like reaction results in blurred vision,
confusion, difficult breathing, hot and scarlet face, an
intense throbbing in the head and neck, and chest
pains.

Contraindications/cautions: Pregnancy, blood dyscrasias
Special consideration: Take with food, and avoid any
form of alcohol 1 day before, during, and 2 days after
therapy with metronidazole.

Pentamidine (NebuPent, Pentam)

MOA: Unknown

Indication: Indicated for the treatment of Prneumocystis
carinii infection

Adverse reactions: Hypotension, wheezing, coughing
Contraindications/cautions: Hypertension, tachycardia
Special consideration: If the medication is inhaled, the
dose must be diluted with sterile water and delivered
at a rate of 6 mL/min by a nebulizer.

Linezolid (Zyvox)

MOA: Inhibits bacterial protein synthesis

Indications: Used to treat methicillin-resistant S. aureus
and vancomycin-resistant E. faecium and other gram-
positive infections

Contraindications/cautions: Thrombocytopenia, uncon-
trolled hypertension
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Special Considerations

e The intravenous (IV) form must be protected from
light and cannot be administered with other med-
ications.

e Avoid foods that are high in tyramine.

Vancomycin (Vancocin)

MOA: Interferes with bacterial wall formation

Indications: Dialysis patients, endocarditis, staphylo-

coccus infections

Adverse reactions: Red man syndrome, ototoxicity,

nephrotoxicity, neutropenia

Contraindications/cautions: Renal impairment, inflam-

matory bowel disease

Special considerations: Blood urea nitrogen or creatine

if renal impairment

e Potential for overuse prompted the Centers for
Disease Control and Prevention to issue specific
guidelines for use

e Patient needs to be kept hydrated.

ANTIFUNGALS

Fungal infections: Caused by single-cell organisms
that do not have chlorophyll, possess a cell wall, and
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reproduce by spores. Fungus develops in individuals
whose immune systems have been compromised by
disease, drug therapy, or poor nutrition.

Tinea infections: A fungal infection of the skin or feet
MOA: Prevent synthesis of ergosterol and inhibit fun-
gal cytochrome P450

Adverse reactions: Liver toxicities may develop; there-
fore, liver function tests are recommended. GI dis-
tress may occur. Photosensitivity, rashes, and nausea
are other common side effects.

Special Considerations

e Antifungals may be used as either topical or sys-
temic agents.

e Pulse dosing is recommended for nail fungal
infections.

e Consuming a cola before taking itraconazole is
recommended.

e Fatty meals should be taken with griseofulvin.

e Fluconazole suspension should be refrigerated
and expires in 14 days.

ANTIFUNGAL AGENTS
GENERIC NAME BRAND NAME(S) DOSAGE FORMS DAILY DOSAGE RX or 0TC
amphotericin B Amphotec, Fungizone, 1V, topical 3-4 mg/kg/day IV
Amphocin
butenafine Mentax Topical cream Apply 1-2 times a day for RX and OTC
7-14 days
ciclopirox Loprox Topical Apply twice a day for 1-4 weeks
clotrimazole Lotrimin Oral troche, topical, vaginal 10 mg PO 5 X day X 14 days RX: troche
OTC: cream
clotrimazole— Lotrisone Cream Apply bid
betamethasone
fluconazole Diflucan 1V, tablet, oral suspension 100 mg PO/IV qd
griseofulvin Grisactin, Fulvicin, Capsule, tablet, oral 500 mg PO qd X 2-4 wk
Gris-PEG suspension
itraconazole Sporanox Capsule, oral suspension 200 mg PO bid X 7 days; off
21 days
ketoconazole Nizoral Tablet, topical cream, 200-400 mg PO qd
shampoo
miconazole Monistat Topical, vaginal Varies because of dosage and OTC
condition
nystatin Nilstat Tablet, oral suspension, 4-6 mL PO qd; 1-2 tabs PO tid
topical, vaginal
oxiconazole Oxistat Cream, lotion Apply 1-2 times a day for
14 days
sertaconazole Ertaczo Cream Apply twice a day for 4 wk
sulconazole Exelderm Cream Apply 1-2 times a day
terbinafine Lamisil Tablet, topical cream, 1 tab PO qd X 6-12 wk
solution
terconazole Terazol Vaginal cream, suppository 1 applicator (supp) vag hs X
3-7 days (depending on dosage)
voriconazole Vfend 1V, oral liquid, tablet 1 tab PO 1 h ac or pc; 3 mg/kg/h

infused over 1-2 h (IV)

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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ANTIVIRALS

Viral infections: Caused by agents smaller than bac-
teria, which are normally spread by direct contact,
ingestion of contaminated food and water, or
inhalation of airborne particles. Viral infections
may be acute, chronic, or slow in nature, and the
infection may be local or generalized. Their symp-
toms are more severe than in bacterial infections
and include malaise, myalgia, headaches, chills,
or fever.

Herpes: An outbreak of the skin that causes painful
blister-like eruptions and is caused by a virus

Influenza: A respiratory tract infection caused by an
influenza virus

ANTIVIRAL AGENTS

GENERIC NAME BRAND NAME DOSAGE FORMS

acyclovir Zovirax Capsule, tablet, oral suspension,
IV, ointment

amantadine Symmetrel Capsule, syrup

cidofovir Vistide v

famciclovir Famvir Tablet

foscarnet Foscavir v

ganciclovir Cytovene Capsule, IV

oseltamivir Tamiflu Capsule, oral liquid

penciclovir Denavir Cream

rimantadine Flumadine Tablet

ribavirin Virazole Aerosol inhalant

valacyclovir Valtrex Caplet

valganciclovir Valcyte Tablet, oral

Zanamivir Relenza Inhalant

MOA: Inhibit penetration of the host cell

Indications: Cytomegalovirus retinitis, genital herpes,
herpes simplex, herpes simplex keratitis, herpes zoster
(shingles), influenza prophylaxis, organ transplants,
varicella, chickenpox

Adverse reactions: Headaches, nausea, vomiting, diar-
rhea, constipation, renal disorders
Contraindications/cautions: Renal or hepatic impair-
ment, electrolyte impairments

Special Considerations

e Oral products should be taken with plenty of water.
* When acyclovir is reconstituted, the injection solu-
tion should be used within 12 hours.

DOSAGE
200-800 mg q4h 5 times daily for 7-10 days

200 mg PO qd

5mg/kg IV over 1 h

200-1000 mg PO qd

90 mg/kg (over 1-1% h) q12h

5mg/kg over 1 h q12h for 14-21 days

75 mg bid X 5 days

Apply q2h during waking hours X 4 days

100 mg bid X 7 days

Continuous aerosol administration for 12-18 h for
3-7 days

Dosage varies by condition being treated

900 mg bid X 21 days

10 mg bid X 5 days

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

ANTIRETROVIRALS

Human immunodeficiency virus (HIV): A blood-
borne sexually transmitted viral disease that
causes the host to become too weak to fight any
infection

Acquired immunodeficiency syndrome (AIDS): An
end-stage disease that occurs as a result of HIV
when the CD4 T-cell count is less than 200 per
microliter of blood

Indication: Limits the progression of the retrovirus that

causes HIV, which may progress to AIDS

NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS (NRTIs)

GENERIC NAME BRAND NAME
abacavir (ABC)* Ziagen
didanosine (ddI) * Videx, Videx EC
emtricitabine (FTC) Emtriva
lamivudine (3TC)* Epivir
stavudine (d4T)* Zerit

Nucleoside Reverse Transcriptase Inhibitors
(NRTIs)

Indication: Assist in the treatment of HIV disease

MOA: Inhibit the release of neuraminidase, a viral en-
zyme, to prevent the spread of the virus to healthy
cells. NRTIs bind and inhibit the action of neuramin-
idase. This results in the formation of a defective
proviral nucleus, which is unable to become part of
the host cell’s nuclei.

Contraindications/cautions: Pancreatitis, lactic acidosis
Adverse reactions: Nausea, vomiting, peripheral
neuropathy

Special consideration: Should not be used during lactation

DOSAGE FORMS DOSAGE
Solution, tablet 300 mg PO bid or 600 mg PO qd
Capsule, tablet, powder 200 mg PO bid

Tablet 200 mg PO qd
Tablet, solution
Capsule, powder

150 mg PO qd or 300 mg PO qd
30-40 mg PO qd




Chapter1 Pharmacology for Technicians 25

NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS (NRTIs)—cont’'d

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

tenofovir (TDF) Viread Tablet 300 mg PO qd

zalcitabine (ddC) * Hivid Tablet 0.75 mg PO q8h
zidovudine (AZT)* Retrovir Capsule, syrup, IV 600 mg PO qd in div doses
abacavir-lamivudine Epzicom Tablet 1 tab PO qd
emtricitabine—tenofovir Truvada Tablet 1 tab PO qd
zidovudine-lamivudine (CBV) * Combivir Tablet 1 tab PO bid
zidovudine-lamivudine— Trizivir Tablet I tab PO bid

abacavir (TRZ)*

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*Both The Joint Commission and the Institute for Safe Medication Practices are against the using of abbreviations for medications; however,
physicians may still use these abbreviations.

Nonnucleoside Reverse Transcriptase Special Considerations

Inhibitors (NNRTIs)  Drug interactions are common.

Indications: Aid in the treatment of HIV disease e Can induce or inhibit the cytochrome P450
MOA: Inhibit the action of neuraminidase by prevent- systems

ing the formation of the proviral DNA e Resistance to one NNRTI results in resistance to
Adverse reactions: Dizziness, headache, rashes, night- the others.

mares, hallucinations, hepatotoxicity
Contraindication/caution: Hepatic impairment

NONNUCLEOQSIDE REVERSE TRANSCRIPTASE INHIBITORS (NNRTIs)

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

delavirdine (DLV) * Rescriptor Capsule, tablet 1-2 tab PO tid

etravirine Intelence Tablet 200 mg PO bid

efavirenz (EFZ) * Sustiva Capsule 600 mg PO qd

nevirapine (NVP) Viramune Capsule, tablet 1 tab PO qd X 14 days, then 1 tab PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*Both The Joint Commission and the Institute for Safe Medication Practices are against the using of abbreviations for medications;
however, physicians may still use these abbreviations.

Protease Inhibitors Adverse reactions: Redistribution of body fat (“prote-
Indication: Assist in the treatment of HIV ase paunch,” humped back), facial atrophy, breast
MOA: Prevent the cleavage of certain HIV protein pre- enlargement, hyperglycemia, hyperlipidemia
cursors, which are necessary for the replication of Contraindications/cautions: Nephrolithiasis history, dia-
new viruses betes, hepatic impairment

PROTEASE INHIBITORS

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

amprenavir Ageneraset Capsule, oral liquid 1200 mg PO bid

atazanavir Reyataz Capsule 300-400 mg PO qd
fosamprenavir (FPV) Lexiva Tablet 700-1400 mg PO qd-bid
indinavir (IDV)* Crixivan Capsule 2 caps PO g8h
lopinavir-ritonavir (LPV/r) Kaletra Solution, capsule 3-6 caps PO qd-bid

nelfinavir (NFV) * Viracept Powder, tablet 750 mg PO tid or 1250 mg PO bid
ritonavir (RTV) * Norvir Solution, capsule 600 mg PO bid

saquinavir (SQV-SGC) * Invirase Capsule 1000 mg PO bid

tipranavir Aptivus Capsule 500 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*Both The Joint Commission and the Institute for Safe Medication Practices are against the using of abbreviations for medications;
however, physicians may still use these abbreviations.

Brand is no longer available in the United States.
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Fusion Inhibitor

Indication: Aids in the treatment of HIV

MOA: Prevents AIDS virus from entering immune
cells

Adverse reactions: Skin reactions, which may cause
bruising, cysts, itching, bumps, pain, and redness

FUSION INHIBITORS

GENERIC NAME  BRAND NAME
enfuvirtide Fuzeon
maraviroc Selzentry

Contraindication/caution: Pulmonary disease

Special Considerations

e The product has a pregnancy category B rating.
e [t is diluted with sterile water.

DOSAGE FORM DOSAGE
SC injection 90 mg SC bid
Tablet 300 mg PO bid

*Please note that all dosages are for adults and expressed in oral
dosages unless otherwise indicated.

ANTIPROTOZOAL AGENTS

Indications: Malaria, extraintestinal amebiasis
MOA: Unknown

ANTIPROTOZOAL AGENTS
GENERIC NAME BRAND NAME
chloroquine Aralen
iodoquinol Yodoxin
mefloquine f
metronidazole Flagyl
praziquantel Biltricide
primaquine Primaquine
pyrimethamine Daraprim

Adverse reactions: Nausea or vomiting, anorexia, diar-
rhea, abdominal pain

Contraindications/cautions: Retinal field changes, long-
term usage

DOSAGE FORM DOSAGE

Tablet 500 mg po q wk

Tablet 650 mg po tid X 20 days
Tablet 250 mg po q wk

Tablet 750 mg po tid X 5-10 days
Tablet 54-25 mg/kg po X 1 dose
Tablet 30 mg po qd X 14 days
Tablet 25 mg po q wk X 10 wk

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

ANTIHISTAMINES, ANTITUSSIVES,

DECONGESTANTS, AND

EXPECTORANTS

Allergies: A response of our immune system due to
an unrecognized substance

Rhinitis: An irritation and inflammation of the
mucous membranes lining the nasal passages

Antihistamines

Indications: Treatment of allergies, insomnia, rashes,
hay fever, dizziness; prophylaxis for drug reactions

MOA: Block the release of histamine (H;) in the respi-
ratory system

Adverse reactions: Drowsiness, anticholinergic reac-
tions such as drying up of body fluids, possible
hyperactivity in children

Contraindication/caution: Renal impairment

Special Considerations
¢ Antihistamines have a synergistic effect with

and allergies alcohol.

ANTIHISTAMINES
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE RX OR 0TC
azelastine Astelin Spray 1-2 sprays per nostril bid
budesonide Rhinocort Aqua Nasal spray 1-4 sprays/nostril qd
cetirizine Zyrtec Tablet 5-10 mg PO qd OTC
chlorpheniramine Chlor-Trimeton Tablet, capsule 1 tab PO q4-6h prn OTC
ciclesonide Omnaris Nasal spray 2 sprays per nostril qd
clemastine Tavist Tablet 1 tab PO q12h prn OTC
cyproheptadine * Tablet, syrup 1 tab PO tid
dexamethasone Decadron Tablet, elixir Dosing varies by condition
diphenhydramine Benadryl Capsule, tablet, topical, elixir, strips ~ 1-2 tabs/caps/strips PO g4-6h ~ RX and OTC
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ANTIHISTAMINES—cont’d

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE RX OR 0TC
fexofenadine Allegra Tablet 1 tab PO bid OTC
fluticasone Flonase Nasal spray 2 spray per nostril per day
hydroxyzine HCI * Tablet, capsule, syrup, IM, IV 1 tab PO tid—qid

hydroxyzine pamoate  Vistaril Capsule, syrup 1 cap PO tid—qid

loratadine Claritin Tablet, syrup 1 tab PO qd OTC
meclizine Antivert, Bonine Tablet, capsule, chewable tablet 1 tab PO tid—qid OTC
mometasone Nasonex Nasal spray 2 sprays per nostril qd

olopatadine Patanol Ophthalmic solution 1 gtt in eye bid

promethazine * Tablet, syrup, suppository, IM, IV 25 mg bid

triamcinolone Nasacort AQ Nasal spray 1-2 sprays q nostril qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*No longer available as a branded drug.

Antitussives

Indication: Treatment of cough

MOA: Depression of the cough center or suppression
of nerve receptors in respiratory system

Special Considerations

® Dextromethorphan interacts with monoamine oxi-
dase inhibitors (MAQISs).
e Benzonatate should be swallowed but not chewed.

Adverse reactions: CNS depression, nausea, lightheaded-
ness
Contraindication/caution: CNS depression

ANTITUSSIVES
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE RX OR 0TC
benzonatate Tessalon Perles Capsule 1 cap PO tid prn cough
codeine Codeine Tablet, elixir 15-60 mg PO q4h
dextromethorphan Benylin, Delsym, Hold, Syrup, lozenges 10 mL PO q12h prn OTC
Robitussin DM
hydrocodone-homatropine * Syrup, tablet 1 tab or 1 tsp PO q4-6h
promethazine—codeine Oral liquid 1 tsp PO q4-6h
promethazine— * Oral liquid 1 tsp PO gq4-6h
dextromethorphan

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*No longer available as a branded drug.

Decongestants

Indications: Temporary relief of nasal congestion from
the common cold, sinusitis, and upper respiratory
allergies

MOA: Stimulation of the a-adrenergic receptors, re-
sulting in constriction of the dilated arteries within
the nasal mucosa

Contraindications/cautions: Urinary retention, coronary
artery disease, uncontrolled hypertension

Special Considerations

® Decongestants should be avoided if the patient
has diabetes, heart disease, hypertension, hyper-
thyroidism, prostatic hypertrophy, or Tourette

Adverse reactions: CNS stimulation, increased blood syndrome.

pressure, increased heart rate, insomnia, anxiety,

tremor, rhinitis medicamentosa, and headache

DECONGESTANTS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE RX OR OTC
oxymetazoline Afrin Nasal drops, spray/mist 2-3 sprays q nostril q10-12h prn  OTC
phenylephrine Neo-Synephrine, Nasal drops and spray 2-3 sprays q nostril prn OTC

Neo-Synephrine II
pseudoephedrine  Sudafed OTC sold behind the

counter

Capsule, tablet, oral solution 1 tab PO q6h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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COMBINATION DECONGESTANTS

GENERIC NAME BRAND NAME DOSAGE FORM DOSAGE RX OR 0TC

cetirizine—pseudoephedrine Zyrtec-D Tablet 1 tab PO q12h OTC (behind the counter)
fexofenadine-pseudoephedrine Allegra-D Tablet 1 tab PO q12h OTC (behind the counter)
loratadine-pseudoephedrine Claritin-D Tablet 1 tab PO q12h OTC (behind the counter)

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Expectorants Contraindications/cautions: Nephrolithiasis, ~patients
Indications: To remove mucus from both lungs and younger than 6 years of age

airway passages during coughing Special consideration: Patient should consume plenty of
MOA: Decrease thickness of mucus by decreasing the water while taking medication.

viscosity of the liquid
Adverse reactions: Nausea and vomiting, drowsiness,
GI distress

EXPECTORANT
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE RX OR 0TC
guaifenesin Mucinex Capsule, caplet, liquid, tablet 1 tsp PO q4-6h OTC

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

COMBINATION EXPECTORANTS

GENERIC NAME BRAND NAME DOSAGE FORM DOSAGE RX OR 0TC
chlorpheniramine/hydrocodone Tussionex PennKinetic Suspension 5mL q12h

guaifenesin—codeine Robitussin A-C Liquid 1 tsp PO q4-6h prn cough Exempt narcotic
guaifenesin—pseudoephedrine Mucinex D Tablet 2 tab PO q12h OTC
promethazine—codeine Phenergan/codeine Syrup 5 mL PO q4-6h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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CONDITIONS AND TREATMENTS
FOR THE NERVOUS SYSTEM

Anxiety: A state of uneasiness characterized by
apprehension and worry about possible events
resulting from either exogenous or endogenous
stress

Panic disorders: Intense anxiety characterized by a
sense of fear, apprehension, or a premonition of
serious illness or a life-threatening attack

MOA for Antianxiety Agents

Adverse reactions: May cause either physical or psy-
chological dependence, drug accumulation, birth

ANTIANXIETY AGENTS
GENERIC NAME BRAND NAME DOSAGE FORMS
alprazolam Xanax Tablet
amoxapine f Tablet
buspirone BuSpar Tablet
chlordiazepoxide Librium Capsule, injection
clorazepate Tranxene Capsule, tablet
diazepam Valium Tablet, injection
lorazepam Ativan Tablet, IM, IV
meprobamate t Tablet
oxazepam Serax Capsule, tablet
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defects if taken during early pregnancy, muscle relax-
ation, sedation, and depression
Contraindications/cautions: Pulmonary impairment, sleep
apnea, CNS depression, seizure history

Special Considerations

e Many agents used to treat anxiety are controlled
substances; therefore, federal and state controlled
substance laws must be obeyed.

e Should be tapered on discontinuation

DOSAGE CONTROLLED SUBSTANCE
0.25-0.5 mg PO tid Yes
100 mg PO bid-tid No
20-30 mg PO qd No
5-10 mg PO tid—qid Yes
15-60 mg PO qd in divided doses Yes
2-10 mg PO bid—qid Yes
2-3 mg PO qd in divided doses Yes
1200-1500 mg PO in divided doses Yes
10-15 mg PO tid—qid Yes

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

Depression: Psychiatric disorder that may be caused
by changes in neurotransmitters (e.g., dopamine,
norepinephrine, or serotonin) in the brain; symp-
toms include a loss of interest in normal activities,
low self-esteem, pessimism, self-pity, weight loss
or gain, insomnia, loss of energy, feelings of worth-
lessness, feelings of guilt, or recurrent thoughts of
death or suicide

SELECTIVE SEROTONIN REUPTAKE
INHIBITORS (SSRiIs)

Indications: Major depression, obsessive-compulsive
behavior, anxiety

SELECTIVE SEROTONIN REUPTAKE INHIBITORS (SSRIs)

GENERIC NAME BRAND NAME
citalopram Celexa
escitalopram Lexapro
fluoxetine Prozac
fluvoxamine Luvox
paroxetine Paxil
sertraline Zoloft

MOA: Block the reuptake of serotonin

Adverse reactions: Nervousness, insomnia, nausea, di-
arrhea, loss of weight, decreased libido, ejaculatory
disturbances

Contraindications/cautions: Pregnancy, elderly patients,
hepatic impairment

Special Considerations

® Delay of onset for SSRIs is 10 to 21 days.
e Alcohol should be avoided.

e These drugs interact with phenytoin.

DOSAGE FORMS DOSAGE

Tablet, liquid 2040 mg PO q am
Tablet 10 mg PO q am
Capsule, liquid 20-80 mg PO q am
Tablet 50 mg PO q hs
Tablet 20-50 mg PO q am
Tablet 50 mg PO q am

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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SELECTIVE SEROTONIN AND
NOREPINEPHRINE REUPTAKE
INHIBITORS (SSNRiIs)

MOA: Inhibit norepinephrine and serotonin reuptake
Indications: Major depressive disorder, diabetic neuro-
pathic pain, generalized anxiety disorder

Adverse effects: Suicidality, hypomania, withdrawal
syndrome
Contraindications/cautions: Hepatic impairment or disease

SELECTIVE SEROTONIN AND NOREPINEPHRINE INHIBITORS (SSNRIs)

GENERIC NAME BRAND NAME DOSAGE FORM DOSAGE

desvenlafaxine Pristiq Tablet 50 mg PO qd
duloxetine Cymbalta Capsule 40-60 mg PO q am
venlafaxine Effexor Timed-release capsule 75-150 mg PO with food

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

TRICYCLIC ANTIDEPRESSANTS
(TCAs)

Indications: Depression, nocturia (bedwetting) in children
MOA: Block reuptake of norepinephrine or serotonin
Adverse reactions: Cardiotoxic in high doses, postural
hypotension in elderly adults, drowsiness, anticho-
linergic effects

TRICYCLIC ANTIDEPRESSANTS (TCAs)

GENERIC NAME BRAND NAME

amitriptyline *

clomipramine Anafranil Capsule
desipramine Norpramin Tablet
doxepin Sinequan, Zonalon

imipramine Tofranil

nortriptyline Pamelor, Aventyl

protriptyline Vivactil Tablet

DOSAGE FORMS

Tablet, injection

Capsule, oral liquid, cream
Capsule, tablet, injection
Capsule, oral solution

Contraindications/cautions: Myocardial infarction, elderly
patients

Special consideration: Noticeable results may not occur
for several weeks.

DOSAGE

75-150 mg PO qd in divided doses
25-100 mg PO q hs

100-200 mg PO qd

75-150 mg PO qd

75-150 mg PO qd

25 mg PO tid—qid

15-40 mg PO qd in divided doses

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

MONOAMINE OXIDASE INHIBITORS
(MAOIs)

Indication: Atypical depression

MOA: Inhibit enzymes that break down catechol-
amines

Adverse reaction: Possible hypertension
Contraindications/cautions: General anesthesia within
10 days, elective surgery within 10 days, congestive
heart failure

MONOAMINE OXIDASE INHIBITORS (MAQIs)

Special Considerations

e If physician changes therapy, MAOIs should be dis-
continued for 2 weeks before new therapy begins.

e Patients should avoid certain foods containing
tyramine (aged cheeses, certain wines, and certain
yeast products).

e MAOQOIs should not be taken if the patient is
taking ephedrine, amphetamine, methylpheni-
date, levodopa, or meperidine.

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

phenelzine Nardil Tablet, patch 15 mg PO tid

selegiline Eldepryl Tablet, patch 5 mg PO with breakfast and lunch
tranylcypromine Parnate Tablet, patch 30 mg PO qd in divided doses

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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BIPOLAR AGENTS

Bipolar disease: Depressive psychosis, alternating
between excessive phases of mania and depres-
sion. Mania may be characterized by exhibiting
three of the following symptoms: increased need
for sleep, distractibility, elevated or irritable mood,
excessive involvement in pleasurable activities
with a potential for painful consequences, grandi-
ose ideas, increase in activity, pressure to keep
talking, and racing thoughts.

MOA: Unknown

Adverse reactions: Bloating and abdominal distress,

bloody stools, acne, leucocytosis, hand tremor, in-

creased body weight, polyuria, polydipsia, nocturia,
abnormal development of fetus during pregnancy
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Contraindications/cautions: MAOI use within 10 days,
bone marrow depression

Special Considerations

® Blood levels must be established for patients
taking lithium and should be in the range of 0.6 to
0.8 mg/mL.

e Salt content must be monitored and alcohol
avoided.

¢ Carbamazepine interacts with benzodiazepines, ci-
metidine, corticosteroids, cyclosporine, diltiazem,
doxycycline, erythromycin, ethosuximide, isonia-
zid, MAOIs, oral contraceptives, phenytoin, pro-
poxyphene, theophylline, thyroid medications,
TCAs, valproic acid, verapamil, and warfarin.

EXAMPLES OF BIPOLAR AGENTS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
carbamazepine Tegretol Tablet, chewable tablet, 200 mg PO tid—-qid
suspension
divalproex Depakote, Depakote ER Tablet 2540-500 mg PO tid
lamotrigine Lamictal, Lamictal ER Tablet 200 mg PO qd
lithium Lithobid Capsule, tablet 900-1200 mg/day PO div bid/tid
olanzapine—fluoxetine Symbyax Capsule 1 cap PO q am
valproic acid Depakene Capsule, syrup, IV 250-500 mg PO tid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

ANTIPSYCHOTIC AGENTS

Neurosis: A mental disorder arising from stress or
anxiety in the patient’s environment without loss
of contact with reality

Phobias: A continuous irrational fear of a thing,
place, or situation that causes significant
distress

Psychosis: A chronic psychotic disorder manifested
by a retreat from reality, delusions, hallucinations,
ambivalence, withdrawal, and bizarre or regres-
sive behavior

Schizophrenia: Chronic psychotic disorder charac-
terized by a retreat from reality, delusions, halluci-
nations, ambivalence, withdrawal, or regressive
behavior

MOA: Block Dopamine (D2) receptors in the dopamine

pathways of the brain

Adverse reactions: Sedation, anticholinergic responses,
postural hypotension, excessive tanning, hyperglyce-
mia, lack of menses, nonreversible bone marrow
depression, dystonia, akathisia, and pseudoparkin-
sonism. The following drugs may minimize the side
effects: dimenhydrinate, benztropine, diphenhydr-
amine, and trihexyphenidyl.

Contraindication/caution: Cardiovascular disease

Special Considerations

¢ Gains in reducing symptoms may take anywhere
from 6 to 12 weeks.

¢ Discontinuing medication may lead to relapse of
symptoms.

¢ Thioridazine has a ceiling dose of 800 mg/day.

¢ Promazine dosage should not exceed 1000 mg/day.

ANTIPSYCHOTIC AGENTS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
aripiprazole Abilify Tablet 10-15 mg PO qd
clozapine Clozaril Tablet 150-300 mg PO bid
fluphenazine * Tablet, liquid, IM, IV 2.5-10 mg/day PO div q6-8h
haloperidol i Tablet, liquid, IM 0.5-5 mg bid-tid
iloperidone Fanapt Tablet 6-12 mg PO bid
loxapine Loxitane Capsule, liquid, IM 30-50 mg PO bid
lurasidone Latuda Tablet 40-80 mg PO qd

Continued
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ANTIPSYCHOTIC AGENTS—cont’d

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

olanzapine Zyprexa Tablet 10 mg PO qd

prochlorperazine * Tablet, capsule, liquid, suppository, IM, IV 5 mg PO q6-8h

quetiapine Seroquel, Seroquel ER Tablet 150-750 mg/day PO div bid-tid
paliperidone Invega Extended-release tablet 6 mg PO q am

risperidone Risperdal Tablet, liquid 1-4 mg/day PO div qd-bid
thioridazine * Tablet, liquid 200-800 mg/day PO div bid—qid
thiothixene Navane Capsule, IM 2-5 mg PO bid-tid
trifluoperazine * Tablet, liquid, IM 2-5 mg PO bid

ziprasidone Geodon Capsule, injection 20 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*No longer available as a branded drug.

ANTIINSOMNIA AGENTS Adverse reactions: CNS depression, dizziness, confu-

Insomnia: Characterized by the inability to sleep or
remain asleep, which may be caused by situations,
medications, or psychiatric or medical conditions

MOA: Interact with vy-aminobutyric acid (GABA)-

benzodiazepine receptor complexes

ANTIINSOMNIA AGENTS

sion, impaired reflexes

Contraindications/cautions: Alcohol use, CNS depres-
sant use

Special consideration: Potential for abuse

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE CONTROLLED SUBSTANCE
chlordiazepoxide f Capsule 5-10 mg PO q hs Yes
diazepam Valium Injection, 1V, oral liquid, tablet 2.5-10 mg PO q hs Yes
eszopiclone Lunesta Tablet 2-3mg PO q hs Yes
flurazepam Dalmane Capsule 15-30 mg PO q hs Yes
lorazepam Ativan Injection, 1V, oral liquid, tablet 2-4 mg PO q hs Yes
ramelteon Rozerem Tablet 8 mg PO q hs No
temazepam Restoril Capsule 7.5-30 mg PO q hs Yes
zaleplon Sonata Capsule 5-10 mg PO q hs Yes
zolpidem Ambien, Ambien CR Tablet 5-12.5 mg PO q hs Yes

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

ATTENTION-DEFICIT DISORDER
(ADD) AND ATTENTION-DEFICIT
HYPERACTIVITY DISORDER (ADHD)
AGENTS

ADD: A physiological disorder found in children show-
ing signs of attention deficit without hyperactivity
ADHD: A physiological disorder in which the pa-
tient has difficulty focusing his or her attention in
a quiet inattentive manner or displays hyperactiv-

ity or a combination of both of these

MOA: Stimulate CNS activity; block reuptake and in-
crease release of norepinephrine and dopamine in
extraneuronal space

Adverse reactions: Withdrawal if abrupt discontinua-
tion, depression, psychosis

Contraindications/cautions: Breastfeeding, cardiovascu-
lar disease, glaucoma

Special consideration: Potential for abuse and dependency

ATTENTION-DEFICIT DISORDER AND ATTENTION-DEFICIT HYPERACTIVITY DISORDER AGENTS

GENERIC NAME BRAND NAME DOSAGE FORM DOSAGE CONTROLLED SUBSTANCE
amphetamine /dextroamphetamine Adderall Tablet 5-40 mg PO div qd-tid Yes
atomoxetine Strattera Capsule 80 mg PO q am No
dexmethylphenidate Focalin Tablet 2.5-10 mg PO bid Yes
dextroamphetamine Dexedrine Capsule 5-40 mg PO q am Yes
lisdexamfetamine Vyvanse Capsule 30 mg PO q am Yes
methylphenidate Ritalin Tablet 5-15 mg PO bid-tid Yes

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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ANTICONVULSANT AGENTS

Epilepsy: A neurologic disorder defined as paroxys-
mal, recurring seizures. It involves disturbances of
neuronal electrical activity. Seizures can be partial,
generalized (grand mal, petit mal, myoclonic, and
atonic), or status epilepticus.

MOA: Block the firing of neurotransmitters, resulting

in a raised level of depolarization

Adverse reactions: Sedation and loss of cognitive

processes

ANTICONVULSANT AGENTS
GENERIC NAME BRAND NAME  DOSAGE FORMS
carbamazepine Tegretol Tablet, chewable tablet,

suspension

clonazepam Klonopin Tablet
diazepam Valium Injection, IV, oral liquid, tablet
divalproex Depakote Tablet
fosphenytoin Cerebyx M, IV
gabapentin Neurontin Capsule, suspension
lacosamide Vimpat Tablet, IV
lamotrigine Lamictal Tablet
levetiracetam Keppra Tablet
oxcarbazepine Trileptal Oral liquid, tablet
phenobarbital Luminal Tablet, solution, IM, IV
phenytoin Dilantin Tablet, capsule, suspension, IV
pregabalin Lyrica Capsule
primidone Mysoline Tablet, suspension
tiagabine Gabitril Capsule
topiramate Topamax Tablet
valproic acid Depakene Capsule, syrup, IV
zonisamide Zonegran Capsule
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Contraindications/cautions: Hypersensitivity to TCAs,
bone marrow depression

Special Considerations

* Monotherapy is preferred over polytherapy unless
the patient is not responding to monotherapy.

* A large number of drug interactions may occur
with anticonvulsants because of induction or
inhibition.

e Divalproex should be taken with water, not with
carbonated drinks.

DOSAGE CONTROLLED SUBSTANCE
Up to 1200 mg/day in 34 divided No
doses
1.5-20 mg PO qd Yes
Dosage varies Yes

15-60 mg/kg day in divided doses ~ No
2-3 times per day

4-6 mg Pe/kg/day IM/IV No
qd-tid
900-3600 mg PO qd No
100-200 mg PO/IV bid No
100-500 mg PO qd No
1000-3000 mg PO qd No
600-2400 mg PO qd No
100 mg PO qd; dosage varies for Yes
injectable forms
200-400 mg PO qd No
150-600 mg PO qd No
250-1000 mg PO qd No
32-56 mg PO qd No
200 mg PO bid No
Up to 1750 mg PO qd No
100-600 mg PO qd No

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

ANTIPARKINSON AGENTS

Parkinson Disease: A progressive disorder of
the basal ganglia associated with a loss or defi-
ciency of dopamine; symptoms include tremors,
muscle rigidity, loss of balance, hypokinesia and
bradykinesia

MOA: Potentiate CNS dopaminergic responses

Adverse reactions: Nausea, vomiting, cardiac arrhyth-

mias, drowsiness, postural hypotension, insomnia,

constipation, diarrhea

Contraindications/cautions: Abrupt withdrawal, depression

ANTIPARKINSON AGENTS
GENERIC NAME BRAND NAME
amantadine Symmetrel
apomorphine Apokyn
benztropine Cogentin
bromocriptine Parlodel
entacapone Comtan

Special Considerations

¢ Therapy is aimed at symptomatic relief.

* Numerous side effects may occur, resulting in a
continual change of therapy.

¢ Alcohol should be avoided.

DOSAGE FORMS DOSAGE

100 mg PO bid

0.2-0.6 mL SC prn
Tablet, IM, IV 1-2 mg PO/IM/IV q hs
Tablet, capsule 10-30 mg PO qd

Tablet 200 mg PO per dose

Capsule, syrup
Injection (SC)

Continued
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ANTIPARKINSONIAN AGENTS—cont’d

GENERIC NAME BRAND NAME
levodopa—carbidopa Sinemet
levodopa-carbidopa—entacapone Stalevo
pramipexole Mirapex
rasagiline Azilect
ropinirole Requip
rotigotine transdermal system Neupro
selegiline Eldepryl
tolcapone Tasmar
trihexyphenidyl f

DOSAGE FORMS DOSAGE

Tablet Individualized dose PO tid—qid
Tablet 1 tab PO g3-8h

Tablet 0.5 mg-1.5 mg PO tid

Tablet 1 mg PO qd

Tablet 3-6 mg PO tid

Transdermal 4-6 mg/24 h q24h

Tablet 5 mg PO bid

Tablet 100 mg PO tid

Capsule, elixir, tablet 6-10 mg PO qd div tid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

MULTIPLE SCLEROSIS AGENTS

Multiple sclerosis: An autoimmune disease in which
the myelin sheaths around nerves degenerate, re-
sulting in a loss of muscles and eyesight

MOA: Variable depending on agent

Adverse reaction: Photosensitivity

Contraindication/caution: Hypersensitivity to albumin

EXAMPLES OF MULTIPLE SCLEROSIS AGENTS

Special Considerations

e Products require special storage.

e Copaxone is given daily, Betaseron is adminis-
tered every other day, and Avonex is administered
once weekly.

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
dalfampridine Ampyra Tablet 10 mg po q12h
glatiramer acetate Copaxone Injection, SC 20 mg SC qd
interferon B-la Avonex Single-dose vial, SC 30 mcg IM q wk
interferon B-1b Betaseron SC injection 0.25 mg SC qod
mitoxantrone Novantrone v 12 mg/m2 IV X gq3mo

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*Not available as a Branded Drug

ALZHEIMER DISEASE AGENTS

Alzheimer disease: A chronic progressive disease
resulting in memory loss, confusion, impaired
judgment, personality changes, disorientation,
and a loss of language skills

MOA: Reversibly bind to and inactivate acetylcholin-

esterase (cholinesterase inhibitor)

ALZHEIMER DISEASE AGENTS
GENERIC NAME BRAND NAME
donepezil Aricept
galantamine *
memantine Namenda
rivastigmine Exelon

Capsule, oral liquid

Adverse reactions: Nausea, vomiting, diarrhea
Contraindications/cautions: Cardiac conduction defects,
asthma, or chronic obstructive pulmonary disease
(COPD)

Special consideration: No drugs can reverse the cogni-
tive abnormalities of Alzheimer disease.

DOSAGE FORMS DOSAGE

Tablet 5-23 mg PO q hs
Oral liquid, tablet 8-12 mg PO bid
Tablet 10 mg PO bid

3-6 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Not available as a branded drug.
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CONDITIONS AND TREATMENTS
FOR THE RESPIRATORY SYSTEM

Asthma: Characterized by reversible small airway
obstruction, progressive airway inflammation,
and increased airway responsiveness from both
endogenous and exogenous stimuli; symptoms
include wheezing, dyspnea, and coughing

Bronchitis: A condition in which the lungs’ defense
mechanisms have been destroyed by cigarette
smoke, occupational dusts, fumes, environmental
pollution, or bacterial infection; characterized by a
cough that produces a purulent, green, or blood-
soaked sputum

Emphysema: Destruction of alveoli, walls, or air sacs
of the lungs, resulting in an obstruction of the air-
flow on expiration; may be caused by cigarette
smoke, air pollution, occupational exposure, or
genetic factors

Cystic fibrosis: Characterized by an increased secre-

tion of viscous mucus results in hypoxia and can
be fatal
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BRONCHODILATORS

Indications: Airway obstruction, COPD, reversible bron-
chospasms associated with bronchitis and emphysema
MOA: Cause the B2 receptors to relax the smooth
muscles, resulting in a decrease of bronchospasms
Adverse reactions: CNS stimulation, which may result
in nervousness, tremors, anxiety, nausea, palpita-
tions, tachycardia, arrhythmias
Contraindications/cautions: Ischemic heart disease, hyper-
tension, seizure disorders

Special Considerations

¢ Patients may overmedicate themselves to control
their asthma.

e [pratropium solution needs to be protected from
light.

¢ Salmeterol needs to be stored at room temperature
and protected from freezing temperatures and direct
sunlight.

* A salmeterol canister should be stored with the
nozzle end down.

BRONCHODILATORS

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

albuterol Proventil HFA, ProAir HFA, Aerosol, capsule, solution, syrup, 2 pulffs inhaled q4-6h
Ventolin HFA tablet, inhaler

epinephrine Primatene and Bronkaid Mist, SC, 1M, IV 0.3-0.5 mg SC/IM q 20 min X
Adrenalin, Epi-Pen 3 doses prn

formoterol fumarate Foradil Capsule 1 cap inhaled q12h

ipratropium Atrovent HFA Inhaler, nasal spray 2 pulffs inhaled qid

ipratropium-albuterol Combivent Aerosol 1-2 puffs inhaled qid

levalbuterol Xopenex HFA Inhaler 2 puffs inhaled q4-6h prn

pirbuterol Maxair Inhaler 1-2 puffs inhaled q4-6h prn

salmeterol Serevent Diskus Inhaler, inhalant disks 50 mcg inhaled q12h

terbutaline * Injection, tablet 2.5 mg PO tid; max 15 mg/qd

tiotropium Spiriva Handihaler Powdered capsule placed in a 1 cap inhaled qd

Handihaler

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*Not available as a branded drug.

XANTHINE DERIVATIVES

Indications: Used to treat lung disease that is unre-
sponsive to other medications; used as a bronchodi-
lator in reversible airway obstruction caused by

Contraindications/cautions: Peptic ulcer disease, seizure
disorders, arrhythmias

Special Considerations

asthma, chronic bronchitis, or emphysema
MOA: Reverse bronchospasm associated with antigens
and irritants; improve contractility of diaphragm

XANTHINE DERIVATIVES
GENERIC NAME BRAND NAME
aminophylline *
theophylline Uniphyl, Theo-24, Elixophyllin

DOSAGE FORMS

Tablet, liquid, IM, IV
Capsule, tablet, solution

¢ Blood levels need to be maintained at 8 to 20 mcg/m.
¢ Theophylline may interact with macrolide and
fluoroquinolone antibiotics.

DOSAGE

380760 mg/day PO/IV div q6-8h
300-600 mg/day PO div q6-8h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*Not available as a branded drug.
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LEUKOTRIENE INHIBITORS

Indications: Prophylaxis and long-term treatment of
asthma
MOA: Block the effects of leukotrienes, resulting in
blocking of tissue inflammatory responses such as
edema

LEUKOTRIENE INHIBITORS

GENERIC NAME BRAND NAME
montelukast Singulair
zafirlukast Accolate
zileuton Zyflo CR
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Adverse reactions: Headache, severe asthma
Contraindication/caution: Hepatic disease

Special consideration: Patients using Singulair must be
older than 6 years of age.

DOSAGE FORM DOSAGE

Tablet 10 mg PO q rm
Tablet 20 mg PO bid
Tablet 1200 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

CORTICOSTEROIDS

MOA: Stimulate adenylate cyclase and inhibit inflam-
matory cells

Adverse reactions:

Inhaled corticosteroids: Oral candidiasis, irritation and
burning of the nasal mucosa, hoarseness, dry mouth
Oral corticosteroids: Facial hair on women, breast de-
velopment in men, “buffalo hump” or “moon face,”
edema, weight gain, and easy bruising

Contraindications/cautions: Unhealed nasal surgery or
trauma wound, unhealed nasal septal ulcer, tubercu-
losis infection

Special considerations: Long-term oral dosing needs to
be tapered off to avoid nightmares.

CORTICOSTEROIDS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
beclomethasone Beconase AQ Inhaler 1-2 sprays/nostril bid
dexamethasone * Solution, tablet 0.75-0.9 mg/day PO div q6-12h
flunisolide * Inhaler 2 sprays/nostril bid-tid
fluticasone Flovent, Flonase Inhaler 2 sprays/nostril qd
fluticasone—salmeterol Advair Inhaler 1 puff inhaled bid
methylprednisolone Medrol Tablet 7.5-60 mg PO qd—-qod
mometasone furoate Nasonex Nasal spray 2 sprays/nostril qd
prednisolone Orapred, Pediapred Oral liquid, tablets 40-60 mg/day PO div qd-bid X 3-10 days
prednisone * Oral liquid, tablet 40-60 mg/day PO div qd-bid X 3-10 days
triamcinolone Nasacort AQ Inhaler 1-2 sprays in each nostril qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*Not available as a branded drug.

MAST CELL STABILIZERS

MOA: Inhibit inflammatory cells

Indications: Prophylaxis; has no use in an acute attack
Adverse reactions: Patients using cromolyn may experi-
ence an unpleasant taste after inhalation, hoarseness,
dry mouth, and stuffy nose.

Contraindications/cautions: Patients younger than 2 years
of age, arrhythmias

Special Considerations

¢ Airway passages must be open before use; there-
fore, a bronchodilator is used first in conjunction
with mast cell stabilizers.

¢ Patient compliance is an obstacle because of dosing
four times per day.

MAST CELL STABILIZER
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
cromolyn Gastrocom Oral® 200 mg PO qid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
fCromolyn is available as a nasal spray (Nasalcrom), nebulizer solution, and oral solution.
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LONG-ACTING BRONCHODILATOR/STEROID INHALER

GENERIC NAME BRAND NAME DOSAGE FORM DOSAGE
fluticasone—salmeterol Advair Diskus Inhalation 1 puff inhaled bid
budesonide—formoterol Symbicort Inhalation 2 puffs inhaled bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

MUCOLYTIC AGENTS

MOA: Break apart glycoprotein, resulting in a reduc-
tion of viscosity and easier movement and removal
of secretions

Contraindications/cautions: Inadequate cough, upper GI
bleed

Adverse reaction: Acetylcysteine has an unpleasant
odor and taste that may cause noncompliance.

MUCOLYTIC AGENTS
GENERIC NAME BRAND NAME DOSAGE FORM DOSAGE
acetylcysteine * Solution 3-5 mL of 20% solution in nebulizer tid—qid
dornase alfa Pulmozyme Solution 2.5 mg in nebulizer qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

TUBERCULOSIS AGENTS

Tuberculosis is a slow, progressive respiratory dis-
ease with symptoms of weight loss, fever, night
sweats, malaise, and loss of appetite. A major issue
with tuberculosis is patient compliance because of
the length of therapy and number of medications
a patient may be taking. Asymptomatic patients
will receive isoniazid daily for 12 months; patients
with clinical symptoms are treated with at least
two medications.

TUBERCULOSIS AGENTS
GENERIC NAME BRAND NAME
cycloserine Seromycin
ethambutol Myambutol
isoniazid (INH) Laniazid, Nydrazid
isoniazid—pyrazinamide-rifampin Rifater
isoniazid-rifampin Rifamate
ofloxacin Floxin
rifampin Rifadin
rifapentine Priftin
streptomycin —

Injection, IV

MOA: Bactericidal; inhibit lipid and nucleic acid
synthesis

Adverse reactions: Hypersensitivity reactions, epigas-
tric discomfort

Contraindications/cautions: Acute hepatic disease, tyramine-
containing foods, histamine-containing foods

Special consideration: Patients should avoid alcohol.

DOSAGE FORMS DOSAGE

Capsule 500-750 mg PO qd div bid—qid

Tablet 15-25 mg/kg/day

Tablet 5 mg/kg/day

Tablet 1 tablet q day

Tablet 2 caps PO qd

1V, tablet 200-400 mg PO q12h

Capsule, IV 10 mg/kg/day

Tablet 150 mg PO twice weekly for 2 months followed

by once a month for 4 months
500 mg-1 g administered IM three times a
week for first 3 months

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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SMOKING

Smoking increases the risk of heart disease, COPD,
and stroke. Acute risks include shortness of breath,
aggravation of asthma, impotence, infertility, and

EXAMPLES OF SMOKING CESSATION AGENTS

GENERIC NAME BRAND NAME DOSAGE FORMS
bupropion Zyban Tablet
nicotine Nicoderm CQ, Nicotrol,

Nicotrol NS, Nicorette, spray, tablet
varenicline Chantix Tablet

Transdermal patch, gum,

increased serum carbon monoxide concentration.
Smoking cessation results in a reduced risk of lung,
laryngoesophageal, oral, pancreatic, bladder, and
cervical cancer and coronary artery disease.

DOSAGE RX OR 0TC

150 mg PO bid X 7-12 wk RX

Apply one patch daily; 6-16 cartridges OTC
inhaled daily; 2 mg PO ql-2h X 6 wk

1 mg PO bid X 11 wk RX

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

CONDITIONS AND TREATMENTS
FOR THE DIGESTIVE SYSTEM

Gastritis: A stomach mucosal irritation and inflam-
mation that can be linked to stress, medications,
infection, autoimmune disease, alcohol, bile re-
flux, Helicobacter pylori infection, or NSAID use
and is characterized by belching, nausea, vomit-
ing, bloating, and a burning sensation

Gastroenteritis: An inflammation of the lining of the
intestines caused by a virus, bacteria, or parasite
that has symptoms of diarrhea, abdominal pain,
vomiting, headache, fever, chills, and loss of ap-
petite

Gastroesophageal reflux disease (GERD): Charac-
terized by radiating burning or chest pain and the
presence of an acid taste

Ulcers: Disorders of the upper GI tract caused by
excessive acid secretion. Ulcers may be catego-
rized as gastric ulcers, which are local excavations

ANTACIDS
GENERIC NAME

aluminum hydroxide

aluminum hydroxide—
magnesium hydroxide

magnesium hydroxide

BRAND NAME

+

Maalox, Mylanta

Milk of Magnesia

of the gastric mucosa occurring more often in men
from the Western hemisphere. Duodenal ulcers
occur in the duodenum of the intestine and are
usually caused by hypersecretion of acid. Stress
ulcers develop from the breakdown of the natural
mucosal resistance from severe physiologic stress
caused by an illness.

ANTACIDS

MOA: Neutralize stomach acid to prevent reflux
Adverse reactions: Constipation, diarrhea
Contraindications/cautions: GI obstruction, hypercalce-
mia, hypophosphatemia

Special Considerations

¢ Increased frequency of administration may result
in poor patient compliance.

¢ Reduces the effectiveness of tetracycline

¢ Available OTC

DOSAGE FORMS DOSAGE RX OR 0TC
Tablet, liquid 320-1280 mg PO qid OTC
Tablet, liquid 10-20 mL PO gid prn OTC
Tablet, liquid 30-60 mL PO qd OTC

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.
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H>, ANTAGONISTS

MOA: Block gastric acid and pepsin secretion from
histamine, gastrin, certain foods, and caffeine; cholin-
ergic stimulation through competitive inhibition at
H, receptors of the gastric parietal cells

Adverse reactions: Constipation, drowsiness
Contraindications/cautions: Hepatic or renal impair-
ment, elderly patients, chronic pulmonary disease

H, ANTAGONISTS
GENERIC NAME BRAND NAME
cimetidine Tagamet HB (OTC form available)
nizatidine Axid (OTC form available)
ranitidine Zantac (OTC form available)
famotidine Pepcid (Pepcid AC; OTC form available)

Special Considerations

¢ Bedtime dose is extremely important in therapy.

® Drug interactions include aspirin, alcohol, caffeine,
and cough and cold preparations.

® Available OTC in lower doses

¢ Famotidine IV should be stored at room temperature.

® Reconstituted oral suspension can be stored at
room temperature and expires in 30 days.

DOSAGE FORMS DOSAGE

Tablet 1 tab PO prn
Tablet, capsule 150 mg PO bid
Tablet 150 mg PO bid
Tablet, suspension, IM, IV 20-40 mg PO q hs

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

PROTON PUMP INHIBITORS

Indications: Gastroesophageal reflux disease, erosive
esophagitis; taken with other agents in treatment of
H. pylori

MOA: Inhibit the parietal cell adenosine triphosphate
pump

Adverse reactions: Diarrhea, dehydration

PROTON PUMP INHIBITORS

Contraindications/cautions: Long-term use, high dose,
hypomagnesemia

Special Consideration

e Capsules may be opened and the contents
placed in applesauce if the patient has difficulty
swallowing.

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE AVAILABLE 0TC
dexlansoprazole Dexilant Capsule 30 mg PO qd X 4 wk

esomeprazole Nexium Capsule 20 mg PO/NG qd X 4-8 wk

lansoprazole Prevacid Capsule, oral powder packets 15 mg PO/NG qd X 8 wk Yes
omeprazole Prilosec Capsule 20 mg PO/NG qd X 4-8 wk Yes
pantoprazole Protonix Tablet, IV 2040 mg PO/NG qd X 4-8 wk

rabeprazole Aciphex Tablet 20 mg PO qd X 4-16 wk

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

COATING AGENTS

MOA: Form a protective coat over ulcer against gastric
acid, pepsin, and bile salts

Adverse reactions: Constipation
Contraindications/cautions: Renal failure, GI obstruction

COATING AGENTS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE AVAILABLE 0TC
alginic acid Gaviscon Tablet, chewable tablet, liquid 15-30 mL PO qd prn Yes
sucralfate Carafate Tablet, liquid suspension 1 g PO bid—qid No

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Crohn disease: A congenital or acquired chronic in-
flammation of the colon characterized by abdomi-
nal pain, weight loss and diarrhea

Ulcerative colitis: A congenital or acquired chronic
inflammation of the large intestine characterized
by symptoms of rectal bleeding and pain
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ANTIINFLAMMATORY AGENTS Special Considerations

MOA: Unknown but exerts local antiinflammatory ¢ Sulfasalazine is contraindicated in patients who
effects are allergic to sulfa drugs and aspirin.

Adverse reactions: Nausea, vomiting, headache e Binds to iron tablets

Contraindications/cautions: Salicylates, influenza, vari- ® The patient needs to be kept hydrated, and the
cella or febrile viral infection for patients younger drug should be taken after meals.

than the age of 20 years ¢ Stain urine orange-yellow and permanently stain
soft contact lenses yellow

ANTIINFLAMMATORY AGENTS

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
mesalamine Rowasa, Asacol, Pentasa Suppository, enema, tablet, capsule Dosage varies depending on dosage form
sulfasalazine Azulfidine Tablet, liquid 2 g/day PO div qid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

OTHER TREATMENTS FOR CROHN DISEASE AND ULCERATIVE COLITIS

GENERIC NAME BRAND NAME INDICATION DOSAGE FORM DOSAGE

azathioprine Imuran Crohn disease Tablet 100250 mg PO qd

balsalazide Colazal Ulcerative colitis Capsule 2.25 g PO tid X 8-12 wk
infliximab Remicade Crohn disease v 5mg/kg IV X 1 during wk 0, 2, 6
olsalazine Dipentum Ulcerative colitis Capsule 500 mg PO bid

pancrelipase t Exocrine pancreatic insufficiency Capsule 500-2500 lipase units/kg PO with

meals or snacks

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*No longer available as a branded drug.

Diarrhea: Loose, watery, and frequent stool and is
considered chronic (long term) if it continues for
more than 4 weeks

Adverse reactions: Constipation, respiratory depres-

sion, drowsiness

Contraindications/cautions: Pseudomembranous colitis,

severe volume depletion

ANTIDIARRHEALS
GENERIC NAME BRAND NAME DOSAGE FORMS
attapulgite Kaopectate Liquid, tablet
bismuth subsalicylate  Pepto Bismol Tablet, caplet, liquid
diphenoxylate with Lomotil Tablet, liquid
atropine
loperamide Imodium, Imodium  Caplet, capsule,

AD (OTC) liquid

Special Considerations

¢ Diarrhea may lead to dehydration of the individual.
e May mask more serious conditions, including
malabsorption of drugs and nutrients

CONTROLLED
DOSAGE AVAILABLE OTC  SUBSTANCE
30 mL PO q 30-60 min prn Yes No
2 tabs or 30 mL PO q 30-60 min ~ Yes No
1-2 tabs PO bid-qid prn Yes
4 mg PO X 1 dose; then 2 mg Yes No

PO after each loose stool

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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Constipation: The result of low-fiber diets; decreased
colon content, increased colon pressure, and
decreased propulsive motility

Emollients, Lubricants, and Saline Laxatives

MOA: Emollient laxatives draw water into the colon,
resulting in bowel evacuation

EMOLLIENTS, LUBRICANTS, AND SALINE LAXATIVES

Adverse reactions: Nausea, vomiting, diarrhea
Contraindications/cautions: Fecal impaction, appendici-
tis, GI obstruction

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE RX OR 0TC
dioctyl calcium sulfosuccinate ~ Surfak Tablet, capsule, liquid 1 cap PO qd prn OTC
docusate sodium Colace Tablet, capsule, microenema  50-300 mg/day PO div qd-bid prn ~ OTC
mineral oil * Solution 15-45 mL PO div q8-24h OTC
magnesium hydroxide Milk of Magnesia  Liquid 30-60 mL PO qd prn OTC

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

Stimulant Laxatives

MOA: Increase gut activity from mucosal stimulation
Adverse reactions: Diarrhea, allergic reactions such as
hives, and peripheral swelling

STIMULANT LAXATIVES
GENERIC NAME BRAND NAME DOSAGE FORMS
bisacodyl Dulcolax Tablet, suppository
senna Senokot Tablet, syrup, granules

Contraindications/cautions: GI obstruction, elderly use

DOSAGE RX OR 0TC
1-3 tabs PO qd prn; 1 supp pr qd prn OTC
2—4 tabs PO q hs prn OTC

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Bulk-Forming Laxatives

MOA: Increase fiber in the diet, resulting in intestinal
peristalsis
Adverse reactions: Abdominal cramps, diarrhea, nausea

BULK-FORMING LAXATIVES

GENERIC NAME BRAND NAME
methylcellulose Citrucel, Fiber Trim
lactulose *

psyllium hydrophilic mucilloid Metamucil

Contraindications/cautions: Acute abdomen, appendici-
tis, fecal impaction

Special considerations/cautions: Considered the safest to
use; patients should drink plenty of water

DOSAGE FORMS DOSAGE RX OR 0TC
Tablet, powder 1 scoop PO qd-tid prn OTC
Solution 15-30 mL PO qd-bid RX
Powder 3.4 g PO qd-tid prn OTC

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Bowel Evacuant Laxatives

Indication: Bowel cleansing before GI examination
MOA: Increase osmolarity of bowel fluids

Adverse reactions: Anaphylaxis, electrolyte imbalance,
seizures

Contraindications/cautions: Toxic colitis, GI obstruction,
intestinal perforation

BOWEL EVACUANT LAXATIVES
GENERIC NAME BRAND NAME
lubiprostone Amitiza
polyethylene glycol GoLYTELY, NuLYTELY, Colyte

Special Considerations

e The patient should fast for at least 3 hours before
administration.

e Eight ounces should be taken every 10 minutes
until 4 L is consumed.

Example: polyethylene glycol-electrolyte solution
(e.g., GOLYTELY or NuLYTELY)

DOSAGE FORM DOSAGE
Capsule 24 mcg PO bid
Powder 8 0z q 10 min until clear

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.



42 Mosby’s Review for the Pharmacy Technician Certification Examination

ANTIEMETICS

Indication: Used to treat side effect of nausea, which
may be associated with various medications

MOA: Inhibit the impulse going from the chemo-
trigger zone to the stomach

Adverse reaction: Drowsiness

Contraindication/caution: Congenital long QT syndrome

Special Considerations

e Phenothiazines may cause hypotension and must
be used cautiously in children because of the poten-
tial for overdosage, resulting in seizures.

e Promethazine suppositories need to be refriger-
ated and protected from light.

DOSAGE

10-25 mg PO g4-6h prn
1-2 tabs PO q4-6h prn

2 mg PO X 1 dose; then 1 mg PO q12h X 2 doses;
10 mcg/kg IV X 1 dose

25-100 mg gq4-6h prn

25-100 mg/day PO div bid-tid

1-2mg IM/IV X 1 dose

Dosages may vary

5-10 mg PO q6-8h

12.5-25 mg PO/IM/IV q4-6h

ANTIEMETICS
GENERIC NAME BRAND NAME DOSAGE FORMS
chlorpromazine * Tablet, capsule
dimenhydrinate Dramamine Tablet, chewable tablet,
oral solution
granisetron * Tablet, IV
hydroxyzine HCI * Tablet, IM
meclizine Antivert, Bonine Tablet
metoclopramide Reglan M, IV
ondansetron Zofran Tablet, IV
prochlorperazine * Tablet, capsule
promethazine t Tablet, IM, IV
trimethobenzamide Tigan Capsule, IM

300 mg PO/IM tid—qid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

ANTIFLATULENT AGENTS

Indications: Flatulence, gastric bloating, postoperative
gas pains

MOA: Reduce surface tension, resulting in gas bubbles
being released more easily

Adverse reaction: Diarrhea, nausea
Contraindications/cautions: Intestinal perforation, GI
obstruction

Examples: Simethicone (Gas-X, Mylicon, Phazyme)

ANTIOBESITY AGENTS
Obesity: Males: 25% of total body weight over ideal
body weight
Females: 35% of total body weight over ideal
body weight

ANTI-OBESITY AGENTS

GENERIC NAME BRAND NAME DOSAGE FORM
diethylpropion t Tablet
phentermine Adipex P Tablet
orlistat Xenical, Alli Capsule

MOA: Unknown

Adverse reactions: CNS stimulation, dizziness, fatigue,
insomnia, dry mouth, nausea, abdominal discomfort,
constipation, hypertension, palpitations, arrhythmias
Contraindications/cautions: Pulmonary hypertension,
hyperthyroidism, glaucoma

Special Considerations

e All are controlled substances, except Xenical.

® Both federal and state controlled substance regula-
tions must be followed regarding processing, fill-
ing, and record keeping.

DOSAGE CONTROLLED SUBSTANCE
25 mg PO tid prn meals Yes
37.5 mg PO qd Yes
Take during or % h pc No

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.
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CONDITIONS AND TREATMENTS
FOR THE URINARY SYSTEM

Diuretics: Maintain balance of water, electrolytes,
acids, and bases in the body

THIAZIDE DIURETICS

Indications: Adjunctive therapy in cardiovascular dis-
eases, such as hypertension

MOA: Promote sodium and water excretion in the
urine, resulting in lower sodium levels in blood ves-
sels and a reduction in vasoconstriction

THIAZIDE DIURETIC
GENERIC NAME

hydrochlorothiazide

BRAND NAME

+
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Adverse reactions: Hypokalemia, hypomagnesemia, hy-
peruricemia, hyperglycemia, hypercalcemia, photo
sensitivity

Contraindications/cautions: Hypersensitivity to sulfon-
amides, anuria, renal or hepatic impairment

Special consideration: Patients may be advised to take
potassium supplements or to add bananas or oranges
to their diet.

DOSAGE FORM DOSAGE
Tablet 12.5-200 mg PO qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

LOOP DIURETICS

Indications: Adjunctive therapy in cardiovascular dis-
eases, hypertension

MOA: Inhibit reabsorption of sodium and chloride in
the ascending loop of Henle and distal renal tubules,
resulting in urinary excretion of water

Adverse reactions: Low levels of sodium, chloride,
magnesium, calcium, potassium

Contraindications/cautions: Anuria, hepatic coma, elec-
trolyte imbalances

Special Considerations

® Diuretics should be taken early in the day to avoid
nocturia (frequent urination during the night).

® Discolored furosemide tablets or solution should
be discarded.

LOOP DIURETICS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
bumetanide * Tablet, injection 0.5-2mg qd
ethacrynic acid Edecrin Tablet, injection 25-100 mg div qd-tid
furosemide * Tablet, oral solution, IM, IV 40-120 mg div qd-bid
torsemide Demadex Tablet, IV 20-200 mg qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

POTASSIUM-SPARING DIURETICS

Indications: Adjunctive therapy in cardiovascular is-
sues, hypertension

MOA: Exchange of sodium excreted in urine to return-
ing potassium to the body

Adverse reactions: Hyperkalemia, arrhythmias, gyne-
comastia in males

POTASSIUM-SPARING DIURETICS

GENERIC NAME BRAND NAME
amiloride t
spironolactone Aldactone
triamterene Dyrenium

Contraindications/cautions: Anuria, renal impairment,
hyperkalemia

Special consideration: Should be avoided in patients
taking angiotensin-converting enzyme (ACE) inhibi-
tors owing to potassium-sparing effect

DOSAGE FORM DOSAGE

Tablet 5-10 mg PO qd
Tablet 25-200 mg PO qd
Capsule 100 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.
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COMBINATION DIURETIC PRODUCTS Contraindications/cautions: Anuria, renal impairment
Indications: Adjunctive therapy in cardiovascular is- Special consideration: Should not be given to patients
sues, hypertension taking ACE inhibitors

Adverse reactions: Hyperkalemia; patients taking Max-

zide may experience a change in their urine color to

blue-green

COMBINATION DIURETIC PRODUCTS

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
bisoprolol-hydrochlorothiazide Ziac Tablet 1 tab PO qd
spironolactone-hydrochlorothiazide Aldactazide Tablet 1-4 tab PO div qd-bid
triamterene-hydrochlorothiazide Dyazide, Maxzide Capsule, tablet 1-2 cap (tab) PO qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

a-BLOCKERS Adverse reactions: Headache, orthostatic hypotension,
Benign prostatic hypertrophy: An enlargement of dizziness
the prostate of a man as he ages, resulting in dif- Contraindications/cautions: Hepatic impairment, cata-
ficult urination ract surgery

MOA: Relax smooth muscles, especially in the prostatic
tissue, resulting in a reduction of urinary symptoms

a-BLOCKERS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
alfuzosin Uroxatral Tablet 10 mg PO qd
doxazosin Cardura Tablet 1-8 mg PO qd
prazosin Minipress Capsule 0.5-1 mg PO bid
tamsulosin Flomax Tablet 0.4 mg PO qd
terazosin Hytrin Capsule, tablet 1-5mg PO q hs

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

RENAL DISEASE AGENTS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
cinacalcet Sensipar Tablet Individualize dose PO bid—qid
darbepoetin Aranesp Injection Individualize dose SC/IV
epoetin alfa Epogen, Procrit Injection, IV Individualize dose SC/IV
iron dextran InFeD Injection, IV 0.5mL IM/IV as test dose
sevelamer Renagel Tablet 800-1600 mg PO tid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

DRUGS USED TO TREAT PROSTATIC CARCINOMAS

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

flutamide f Capsule 250 mg PO g8h

goserelin Zoladex Implant 3.6 mg SC q 28 days X 4 doses
leuprolide Eligard Implant 7.5 mg SC q mo

megestrol Megace ES Oral liquid, tablet 625 mg PO qd

nilutamide Nilandron Tablet 150 mg PO qd X 30 d

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*No longer available as a branded drug.
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MISCELLANEOUS TREATMENS
FOR URINARY CONDITIONS

Urinary tract infections: Presence of bacteria in
the urinary tract with localized symptoms that
include blood in the urine, fever, and burning
sensation

Urex or Hiprex (Methenamine)

Indication: UTI

MOA: Bactericidal

Adverse reactions: Nausea, dyspepsia, dysuria, rash
Contraindications/cautions: Renal impairment, hepatic
insufficiency, dehydration

Special Considerations

e Citrus products and antacids should be avoided
when this medication is taken.
e Sulfonamides are contraindicated.

Pyridium or Azo-Standard
(Phenazopyridine)

Indication: Dysuria

MOA: Produces topical analgesia

Adverse reactions: Urine discoloration, rash, pruritus
Contraindications/cautions: Glomerulonephritis, uremia,
renal impairment

Special consideration: Should be taken with an antibi-
otic for 2 days

Ditropan (Oxybutynin)

Indication: Overactive bladder

MOA: Antagonizes acetylcholine at muscarinic receptors
Adverse reactions: Dry mouth, dizziness, somnolence,
constipation

Contraindications/cautions: Urinary retention, gastric
retention, uncontrolled angle-closure glaucoma

MEMBRANE-STABILIZING AGENTS
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Detrol (Tolterodine)

Indication: Antagonizes acetylcholine receptors

MOA: Anticholinergic

Adverse reactions: Dry mouth, headache, constipation,
abdominal pain

Contraindications/cautions: Uncontrolled angle-closure
glaucoma, gastric retention, urinary retention

CONDITIONS AND TREATMENTS
FOR THE CARDIOVASCULAR
SYSTEM

DYSRHYTHMIA

Dysrhythmia, formerly referred to as an arrhythmia,
is an irregular heartbeat resulting from a malfunction
of the cardiac conduction system

Atrial flutter

Atrial fibrillation

Bradycardia: Abnormally slow heart rate
Tachycardia: Abnormally rapid heart rate

Membrane-Stabilizing Agents

MOA: Slow the movement of ions into the cardiac
cells, resulting in a reduction of the action potential
Adverse reactions: Nausea, vomiting, dizziness
Contraindications/cautions: Cardiogenic shock, second-
or third-degree atrioventricular (AV) block

Special Considerations

¢ Procainamide and quinidine are extremely similar
and have been interchanged in therapy.

¢ Lidocaine is drug of choice for emergency IV
therapy.

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

disopyramide Norpace Capsule 150 mg PO g6h

flecainide Tambocor Tablet 5-300 mg PO div q8-12h
lidocaine Xylocaine v 1-4 mg/min IV infusion
procainamide t Tablet, capsule, IM, IV 1-6 mg/min IV

mexiletine * Tablet 200 mg PO q8h
propafenone * Tablet 150-300 mg PO g8h
quinidine t Tablet, IM, IV Dosage varies by condition

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.
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Antiarrhythmics

MOA: Prevent the release of various transmitters and
prolong the action potential

Adverse reactions: Hypotension, bradycardia, mental
depression, decreased sexual ability

ANTIARRHYTHMICS
GENERIC NAME BRAND NAME
amiodarone Cordarone
dronedarone Multaq
sotalol Betapace

Contraindications/cautions: Cardiogenic shock, second-
or third-degree AV block, pregnancy

Special considerations: IV amiodarone must be mixed
in a glass container with D5W.

DOSAGE FORMS DOSAGE

Tablet, IV 200-600 mg PO qd
Tablet 400 mg PO bid
Tablet 80-160 mg PO q12h

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Calcium Channel Blockers

MOA: Prevent movement of calcium ions through
slow channels, resulting in a reduction through the
AV node, reduction in sinoatrial (SA) node action,
and relaxation of coronary artery smooth muscle
Adverse reactions: Bradycardia, hypotension, heart block,
cardiac failure, constipation, headache, dizziness

CALCIUM CHANNEL BLOCKERS

Contraindications: Second- or third-degree AV block,
atrial fibrillation

Special consideration: Diltiazem must be stored in a
light-resistant container.

GENERIC NAME  BRAND NAME DOSAGE FORMS DOSAGE

diltiazem t Capsule, tablet, IM, IV 30-90 mg qid

diltiazem Cardizem CD Capsule 180-360 mg qd

diltiazem Cardizem LA Caplet 180-360 mg qd

verapamil Calan SR, Verelan  Tablet, capsule 180480 mg/day PO div qd-bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

CONGESTIVE HEART FAILURE
The pumping ability of the heart is unable to meet
the metabolic needs of the body’s tissues, resulting in
the heart pumping less blood than it receives; blood
accumulates in the chambers of the heart.

Cardiac Glycosides

Lanoxin (Digoxin)

MOA: Increases the force of contraction; increases the
effective refractory period of the AV node; and affects
the SA node through direct stimulation

Adverse reactions: Nausea, vomiting, arrhythmias
Contraindications: Ventricular fibrillation, ventricular
tachycardia, sick sinus syndrome

Special Considerations

¢ Concern for digoxin toxicity

e A symptom of digoxin toxicity is seeing a green-
blue halo.



Chapter1 Pharmacology for Technicians

Angiotensin-Converting Enzyme (ACE)
Inhibitors

MOA: Inhibit the conversion of angiotensin I to
angiotensin II. Lower quantities of angiotensin II
increase plasma renin activity and reduce aldoste-
rone secretion.

Adverse reactions: A dry, unproductive cough; dizzi-
ness occurs during the first few days of therapy;
angioedema and possible postural hypotension

ANGIOTENSIN-CONVERTING ENZYME (ACE) INHIBITORS

GENERIC NAME BRAND NAME
benazepril Lotensin
captopril Capoten
enalapril Vasotec
fosinopril f

lisinopril Prinivil, Zestril
perindopril Aceon
quinapril Accupril
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Contraindications/cautions: ACE inhibitor angioedema
history, hereditary, idiopathic, pregnancy

Special Considerations

* ACE inhibitors have a potassium-sparing effect;
therefore, one must be aware of possibility of
hyperkalemia.

¢ Should be avoided in patients receiving lithium

DOSAGE FORM DOSAGE

Tablet 5-20 mg PO qd
Tablet 12.5-50 mg PO tid
Tablet 2.5-20 mg PO bid
Tablet 1040 mg PO qd
Tablet 5-20 mg PO qd
Tablet 4-16 mg PO qd
Tablet 5-20 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

No longer available as a branded drug.

Angiotensin || Receptor Antagonists (ARBSs)

MOA: Block the action of angiotensin II at its receptors
Adverse reactions: Angioedema, cough
Contraindications/cautions: Pregnancy, renal artery ste-
nosis, renal or hepatic impairment

ANGIOTENSIN Il ANTAGONISTS

GENERIC NAME BRAND NAME
candesartan Atacand
valsartan Diovan

Special consideration: If patient is pregnant, medication
must be discontinued immediately or fetal or neona-
tal morbidity or mortality may occur.

DOSAGE FORMS DOSAGE
Tablet 32 mg PO qd
Capsule 40-160 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

MYOCARDIAL INFARCTION

The heart muscle does not receive enough oxygen be-
cause of a reduced blood supply, and muscle cells die.
Myocardial infarction (MI) can be prevented through
behavior modifications, which include eliminating
smoking, controlling diabetes, reducing hypertension

through diet and lifestyle modification, exercising
three times per week, reducing calories to meet ideal
weight, decreasing alcohol consumption, reducing
cholesterol and triglycerides, and using aspirin ther-
apy if appropriate. Beta-blockers are used and should
be tapered appropriately after the occurrence of ML
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Beta-Blockers

MOA: Block response to beta stimulation, resulting in
a reduction in the heart rate, myocardial contractility,
blood pressure, and myocardial demand

Adverse reactions: Heart depression, bronchoconstric-
tion, impotence, fatigue, depression, bradycardia

BETA-BLOCKERS

Contraindications/cautions: Sinus bradycardia, second-
or third-degree AV block, heart failure

Special consideration: Discontinuation should be tapered
to reduce the likelihood of angina.

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

atenolol Tenormin Tablet, IV 100 mg/day PO div qd-bid
carvedilol Coreg Tablet 25 mg PO bid

metoprolol Lopressor Tablet 100 mg PO bid

propranolol Inderal Tablet, capsule 180-240 mg/day PO div tid—qid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

ANGINA PECTORIS

Chest pain is experienced because of an imbalance be-
tween oxygen supply and demand; may be in the form
of stable angina, variant angina, or unstable angina.

Nitrates

MOA: Relax vascular smooth muscle, resulting in
lower venous return and cardiac filling and therefore
decreased tension in cardiac walls and coronary ves-
sels are dilated

NITRATES

GENERIC NAME BRAND NAME

isosorbide dinitrate Dilatrate-SR, Sorbitrate

Nitrostat, Nitrobid, Nitro-Dur,
Transderm-Nitro

nitroglycerin

DOSAGE FORMS

Tablet, capsule

isosorbide mononitrate Imdur Tablet

Spray, tablet, capsule, ointment,
injection, IV, transdermal patch

Adverse reactions: Orthostatic hypotension, flushing
Contraindications/cautions: Cardiomyopathy, constric-
tive pericarditis, anemia

Special Considerations

e Nitroglycerin inhalant is flammable.

e Nitroglycerin injection needs to be protected from
light.

® Medication should not be stopped abruptly but
should be tapered.

DOSAGE

40-80 mg PO qd-bid

30-60 mg PO q am

0.3-0.6 mg SL q 5 min; 0.5-2 inch
topical q4-6h; 0.2-0.4 mg/h
patch qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Calcium Channel Blockers (CCBs)

MOA: Inhibit calcium ions from entering “slow chan-
nels” of the vascular smooth muscle and the myocar-
dium, resulting in relaxation of the coronary smooth
muscle and coronary vasodilation and a decrease in
oxygen demand

Adverse reactions: Constipation, drowsiness

CALCIUM CHANNEL BLOCKERS

GENERIC NAME BRAND NAME

diltiazem Dilacor XR

nicardipine *

nifedipine Procardia

verapamil Calan SR, Verelan, Covera-HS

Contraindications/cautions: Sick sinus syndrome, second-
or third-degree AV block, hypotension

Special Considerations

e Should be taken with food

e Caffeine should be limited in quantity.

¢ Nifedipine liquid-filled capsules need to be pro-
tected from light.

DOSAGE FORMS DOSAGE
Capsule, tablet, IV 120-240 mg PO qd
Capsule, injection 20-40 mg PO tid

Capsule, tablet
Tablet, capsule, IV

10-20 mg PO tid
80-120 mg PO tid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

No longer available as a branded drug.
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Beta-Blockers

MOA: Slow the heart rate, causing decreased myocar-
dial contractility and lowered blood pressure, result-
ing in a decrease in oxygen demand.

Adverse reactions: Bradycardia, hypotension, fatigue,
dizziness

BETA-BLOCKERS
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Contraindications/cautions: Sinus bradycardia, second-

or third-degree AV block, heart failure

Special considerations/cautions:

* May mask symptoms of hypoglycemia and hyper-
thyroidism

* Medication should be tapered off when therapy is
discontinued.

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE*

atenolol Tenormin Tablet, IV 50-200 mg PO qd
metoprolol Lopressor, Toprol XL Tablet, IV 50-200 mg PO bid
nadolol Corgard Tablet 40-80 mg PO qd
propranolol Inderal Capsule, tablet, solution 80-320 mg PO div bid—qid

RECENTLY APPROVED AGENT FOR ANGINA
GENERIC NAME BRAND NAME

ranolazine

DOSAGE FORM

Extended-release tablet

DOSAGE

Ranexa 500-1000 mg PO bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

HYPERTENSION Contraindications/cautions: Anuria, hepatic coma, elec-

Systolic pressure (cardiac output) greater than 140 mm
Hg and diastolic pressure (total peripheral resistance)
greater than 90 mm Hg; the disease does not have

trolyte imbalance
Special consideration: Should be taken early in the day
to eliminate the possibility of nocturia

symptoms.

Diuretics

MOA: Reduce total peripheral resistance
Adverse reaction: Possible hypokalemia depending on

agent used

DIURETICS
GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE
chlorothiazide ! Tablet, IM, IV 250-500 mg PO qd-bid
furosemide Lasix Tablet, oral solution®, IM*, IV* 1040 mg PO bid
hydrochlorothiazide ¥ Tablet 12.5-50 mg PO qd
spironolactone Aldactone Tablet 25-50 mg PO qd

triamterene-hydrochlorothiazide Dyazide, Maxzide Capsule, tablet 1-2 tabs PO qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
*No longer available as a branded drug.

Calcium Channel Blockers

MOA: Dilate arterioles, resulting in a reduction in total
peripheral resistance, energy consumption, and oxy-
gen requirement

Adverse reactions: Drowsiness, peripheral edema, head-
ache, palpitations

Contraindications/cautions: Severe coronary artery dis-
ease, severe aortic stenosis, congestive heart failure

Calcium Channel Blockers

GENERIC NAME BRAND NAME DOSAGE FORMS DOSAGE

amlodipine Norvasc Tablet 5-10 mg PO qd

felodipine Plendil Tablet 2.5-10 mg PO qd

isradipine DynaCirc CR Capsule 5mg PO qd

nicardipine Cardene SR Capsule 30-60 mg PO bid

nifedipine Procardia XL Capsule 30-90 mg PO qd

verapamil Calan SR, Verelan, Covera-HS Tablet, capsule, IV 180480 mg/day PO div qd-bid

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.
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Angiotensin-Converting Enzyme (ACE)
Inhibitors

MOA: Block ACE to prevent the conversion of angio-
tensin I to angiotensin II, resulting in a reduction in
total peripheral resistance and improved elasticity of
arteries

ANGIOTENSIN-CONVERTING ENZYME (ACE) INHIBITORS

GENERIC NAME BRAND NAME
benazepril Lotensin
captopril Capoten
enalapril Vasotec
fosinopril f

lisinopril Prinivil, Zestril
quinapril Accupril
perindopril Aceon
ramipril Altace
trandolapril Mavik

Adverse reactions: Cough, hypotension, dizziness, fatigue
Contraindications/cautions: ACE inhibitor angioedema
(history, hereditary or idiopathic), pregnancy

Special consideration: If patient is pregnant, medication
must be discontinued immediately or fetal or neona-
tal morbidity or mortality may occur.

DOSAGE FORM DOSAGE

Tablet 20-40 mg PO qd

Tablet 25-50 mg PO bid-tid
Tablet 1040 mg PO qd

Tablet 20-40 mg PO qd

Tablet 1040 mg PO qd

Tablet 20-80 mg PO qd

Tablet 4-8 mg PO qd

Capsule 2.5-20 mg PO div qd-bid
Tablet 2-4 mg PO qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

*No longer available as a branded drug.

Angiotensin Il Receptor Antagonists

MOA: Bind to angiotensin II receptors and block vaso-
constrictive effects of the arteries

Adverse reactions: URI, fatigue, dyspepsia
Contraindications/cautions: Pregnancy, renal or hepatic
impairment

ANGIOTENSIN Il RECEPTOR ANTAGONISTS

GENERIC NAME BRAND NAME
azilsartan Edarbi
losartan Cozaar
telmisartan Micardis
valsartan Diovan

Special consideration: If patient is pregnant, medication
must be discontinued immediately or fetal or neona-
tal morbidity or mortality may occur.

DOSAGE FORM DOSAGE

Tablet 80 mg PO qd

Tablet 25-100 mg PO div qd-bid
Tablet 20-80 mg PO qd

Capsule 80-320 mg PO qd

*Please note that all dosages are for adults and expressed in oral dosages unless otherwise indicated.

Beta-Blockers

MO