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Overview

There are currently nine (9) units comprising this Pharmacology Notes resource. Units
are broken down by body system and published individually for ease of retrieval:

Unit A: Autonomic Nervous System (ANS)
Unit B: Cardiovascular (CV) System

Unit C: Hematological System

Unit D: Central Nervous System (CNS)
Unit E: Skeletal System: Bone and Joints
Unit F: Immune System

Unit G: Digestive System

Unit H: Endocrine Pharmacology

Unit I: Respiratory System
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Comments/Feedback
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Notes OER.
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Introduction

Medication administration is a vital role of the nurse in all health care settings. According
to the 2019 NCLEX-RN Test Plan, the percentage of test questions in the subcategory of
Pharmacological and Parenteral Therapies is 12-18 percent of the NCLEX-RN Examination.
Nurses are responsible for providing care related to the administration of medications and
parenteral therapies. These include:

e Adverse Effects/Contraindications/Side Effects/Interactions
e Dosage Calculation

e Expected Actions/Outcomes of Medication Administration
e Parenteral/Intravenous Therapies

e Pharmacological Pain Management

Statistics related to medication errors are staggering. A medication error refers to an error
(of commission or omission) at any point from the time the drug is prescribed to the time the
drug is administered to the patient. An adverse drug event (ADE) follows the patient’s
ingestion of the drug. According to the Agency for Healthcare Research and Quality (AHRQ),
“Nearly five percent of hospitalized patients experience an ADE, making them one of
the most common types of inpatient errors.”

According to the World Health Organization (WHO), there is at least one death every day
due to medication errors and another 1.3 million people who suffer from injuries related to
medication-related adverse events. In March 2017, WHO launched a global effort to “reduce

severe, avoidable medication-associated harm in all countries by 50 percent over the

next five years.” It is important that nurses do their part in improving patient safety
associated with medication administration.

The pharmacology content that is taught as part of a pre-licensure nursing program, is
nothing less than challenging. There are numerous drug classifications that must be learned
and memorized based on their therapeutic use or pharmacological action. Pharmacokinetics
(drug movement throughout the body), pharmacodynamics (drug’s mechanism of action), and
pharmacotherapeutics (clinical indications for use) are very important concepts to
understand. Nurses are expected to maintain competence in all aspects of drug preparation,
including major routes of administration, which usually starts in the nursing student’s
foundational or fundamental nursing course. It is also important to recognize the unigueness
of each individual patient that may impact on how their body responds to a drug. This can
seem to be a daunting task.
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However, taking all of this information and applying it to the clinical setting, is the most
important part — these are the Nursing Implications. Pharmacology Notes: Nursing
Implications for Clinical Practice is intended to strengthen the connection between key
pharmacological concepts and the nurse’s responsibility during drug therapy. These notes
utilize the framework, A-T-A-T, to assist in understanding nursing implications related to
medication administration.

ADVERSE
ADMINISTRATION EFFECTS

@ 7

THeraPEUTIC  TEACHING
EFFECTS
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A = Administration
e How should the nurse prepare to administer the drug?
e What are the common routes of administration?

e Are there timing considerations for drug administration (e.g. before meals, with
meals, at bedtime)?

e Are these preexisting conditions that require added caution and closer
monitoring after administration (i.e. contraindications)?

PREEXISTING ulallte
« Before or after meals

CONDITIONS
« At bedtime

+ Other medical problems 2
that could affect roufe. * With food
action of medication? + On an empty stomach
« GIVE WITH CAUTION!

A DMINISTRATION

ROUTE
ASSESSMENTS
+  Pre-checks?

+ [Isit safe to administer
the medication?

« Oral — check swallowing
+ Injection
« IV - check site

T = Therapeutic Effect
e How will the nurse monitor the therapeutic or desired effect of the drug?

e What would be key areas of the physical assessment based on its
pharmacotherapeutics (clinical indications for use)?

e Are there specific labs or other diagnostic tests that will be affected and serve as
a way to measure the drug’s positive effect?

I
DIAGNOSTIC s
TESTS /& -4 LINK TO:
« Lab tests — blood, unine, "+ Therapeutic Class
stool, etc. BEN i A
« Clinical Indication
For Use
THerareuTic EFFecTs
ASSESSMENTS

(“ DESIRED EFFECT

*+  Post-checks?
« Patient's physical
assessment
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A = Adverse Effect(s)

e How will the nurse determine whether the drug is producing an adverse or
undesirable effect(s) — sometimes referred to side effects (common, usually mild),
adverse reactions (less common, more intense/greater discomfort) or toxic effects
(rare, life-threatening)?

¢ What would be key areas of the physical assessment based on its
pharmacodynamics (mechanism of action)?

e Are there specific labs or other diagnostic tests that will be affected and serve as
a way to measure the drug’s negative effect?

|

DIAGNOSTIC =L x’ LINK TO:
TESTS .+ Mechanism of
« Lab fests — blood, urineX Action
stool, etc. * “Too much of a
good thing”
« AKA: Side effects,
ASSESSMENTS Adverse

Reactions, Toxic
Effects

+ UN-DESIRED
EFFECT

« Post-checks?
+ Patient’s physical
assessment

T = Pertinent Patient Teaching

¢ What does the patient (or caregiver) need to know to maintain compliance and
adherence to the prescribed drug regimen?

e Are there any special considerations for administration (i.e. techniques based on
route or timing) and self-monitoring for any positive or negative results?

¢ Is there any follow-up care during drug therapy (e.g. routine blood tests)?

CAREGIVER : ‘3’&' | RELATED TO:
EDUCATION — "o ATA

TEAcHING

FOLLOW-UP CARE jiA 2
for promoting
compliance

* Blood laboratory tests

SELF-CARE in
self-monitoring
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The intent of this open educational resource is to organize pharmacological information in
a meaningful manner that reveals and reinforces relevant nursing implications. Further, this
information can be retrieved more easily when students are able to see connections with prior
learning. The content starts coming together like pieces of a puzzle. For instance,

e The pharmacotherapeutics (purpose or clinical indication for use) of the drug relates
to how the nurse monitors and determines whether the drug is working or not.

e The pharmacodynamics/pharmacokinetics (mechanism of action) relates to what the
nurse assesses for the presence or absence of adverse effects.

atorvastatin

Major Class: antilipidemic
Subclass: HMG-CoA Reductase Inhibitor
Clinical Indication: hyperlipidemia

A 1 A

' ' + Timing of meds

= v lipid profile
+ v liver enzymes

+ v muscle pain
+ Low cholesterol diet

oral 4 total .
b cholesterol T Liver

giveat |\ enzymes, +
bedtime ;)" muscle pain:

At the crux of prior learning is having a basic understanding of normal anatomy and
physiology, and the pathophysiology of common diseases and disorders. Therefore, a brief
review of these areas by body system will precede key connections to the pharmacology.

*** Important Information about the A-T-A-T Drug Sheets ***

It has been stated that recognizing a medication’s drug class(es) is very important. For
each unit, the Table of Contents will identify the drug classes covered within the formatted
A-T-A-T drug sheets for that body system. The first sorting of drugs into classes is based
primarily on their therapeutic use. For purposes of this resource, these will be referred to as
Major Classes (MC). Within each Major or therapeutic class, there are Subclasses (SC)
that are grouped by how the drug acts in the body, or its pharmacological action. Using
various drug classes helps to break down the drug information into manageable parts for
study. For instance, knowing a drug’s Major Class links to the pharmacotherapeutics, while
the Subclass gives insight into the pharmacodynamics. Further, you can have multiple
Subclasses under a specific Major Class.

Ex.)
SC HMG-Co A Reductase Inhibitor |
SC Cholesterol Absorption Inhibitor |

+ others ...
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There is a limited selection of drugs included in the Pharmacology Notes OER. Those
chosen were selected on the basis of their identification as prototype or representative drugs
for a given drug class, found in various drug books and references. Generic and trade names
are included for these prototype drugs. It has been this nurse educator's experience that
inclusion of both names aids in the memory and recognition of these drugs. Although, both
names are included, it is vitally important that nursing students know that only generic
drug names are used on the NCLEX-RN exam. Therefore, it is highly recommended that
ample time and attention be given for learning and recognizing the generic names.

Different pharmacology textbooks may label drug classes differently and even group
drugs by other factors. However, it is the use of these classes or groupings for organizing
drug information, that is most significant. One medication may fall under multiple drug
classes due to its various clinical uses. When multiple drugs fall under the same major or
therapeutic class, there are nursing implications similar to all drugs given for the same
purpose. Additionally, when looking at each drug by its subclass, there may be different
nursing observations based on their different mechanisms of action. When a group of
drugs share common nursing implications, these will be noted with the shading of
specific columns of the A-T-A-T drug sheets. These may include their administration,
therapeutic and adverse effects, as well as areas of teaching. As a result, this will assist in
recognizing additional drug information (i.e. specific adverse effects and teaching), based on
the drug subclass.

It is not this author’s intent that Pharmacology Notes replace the textbook of a nursing
pharmacology course; but rather supplement and enhance its content.

Ultimately, a tool to improve the understanding of nursing implications will lead to a
reduction of drug errors and adverse drug events. This in turn, will reduce medication-related
injuries and deaths.
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