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• NEW! Key terms are listed at the beginning of each 
chapter along with corresponding page numbers that 
indicate where their definitions may be found within 
the chapter.

• UPDATED! Check Your Understanding questions  
appear throughout the drug chapters to reinforce  
student knowledge.

• EXPANDED! Includes more than 40 new drugs, drug 
classes, indications, and therapies that have been ap-
proved since the last edition.

• UPDATED! Black Box Warnings issued by the FDA are 
included for all appropriate drug prototypes.

• UPDATED! Pharmacotherapy Illustrated diagrams 
help students visualize the connection between phar-
macology and the patient.

• UPDATED! Nursing Practice Application charts have 
been revised to contain current applications to clinical 
practice with key lifespan, safety, collaboration, and di-
versity considerations noted.

Organization and Structure—A Body 
System and Disease Approach
Pharmacology for Nurses: A Pathophysiologic Approach is orga-
nized according to body systems (units) and diseases 
(chapters). Each chapter provides the complete information 
on the drug classifications used to treat the diseases. Spe-
cially designed numbered headings describe key concepts 
and cue students to each drug classification discussion.

The pathophysiologic approach clearly places the 
drugs in context with how they are used therapeutically. 
The student is able to locate easily all relevant anatomy, 
physiology, pathology, and pharmacology in the same 
chapter in which the drugs are discussed. This approach 
provides the student with a clear view of the connection 
among pharmacology, pathophysiology, and the nursing 
care learned in other clinical courses.

The vast number of drugs available in clinical practice 
is staggering. To facilitate learning, this text uses drug pro-
totypes in which the most representative drugs in each 
classification are introduced in detail. Students are less in-
timidated when they can focus their learning on one repre-
sentative drug in each class.

Preface
When students are asked which subject in their nursing 
program is the most challenging, pharmacology always 
appears near the top of the list. The study of pharmacology 
demands that students apply knowledge from a wide vari-
ety of the natural and applied sciences. Successfully pre-
dicting drug action requires a thorough knowledge of 
anatomy, physiology, chemistry, and pathology as well as 
the social sciences of psychology and sociology. Lack of 
adequate pharmacology knowledge can result in immedi-
ate and direct harm to the patient; thus, the stakes in learn-
ing the subject are high.

Pharmacology cannot be made easy, but it can be 
made understandable when the proper connections are 
made to knowledge learned in these other disciplines. The 
vast majority of drugs in clinical practice are prescribed for 
specific diseases, yet many pharmacology textbooks fail to 
recognize the complex interrelationships between pharma-
cology and pathophysiology. When drugs are learned in 
isolation from their associated diseases or conditions, stu-
dents have difficulty connecting pharmacotherapy to ther-
apeutic goals and patient wellness. The pathophysiology 
focus of this textbook gives the student a clearer picture of 
the importance of pharmacology to disease and, ulti-
mately, to patient care. The approach and rationale of this 
textbook focus on a holistic perspective to patient care 
which clearly shows the benefits and limitations of phar-
macotherapy in curing or preventing illness. In addition to 
its pathophysiology focus, medication safety and interdis-
ciplinary teamwork are consistently emphasized through-
out the text. Although difficult and challenging, the study 
of pharmacology is truly a fascinating, lifelong journey.

New to This Edition
The sixth edition of Pharmacology for Nurses: A Pathophysi-
ologic Approach has been thoroughly updated to reflect 
current pharmacotherapeutics and advances in under-
standing disease.

• NEW! Applying Research to Nursing Practice feature 
illustrates how current medical research is used to im-
prove patient teaching. Books, journals, or websites 
may be cited, and the complete source information  
provided in the References section at the end of  
the chapter.
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Chapter 15  Drugs for Seizures 179

such as lamotrigine (Lamictal) and zonisamide (Zonegran), 
are being investigated for their roles in treating absence sei-
zures. Lamotrigine has also been found to be effective in 
patients with partial seizures, usually in combination with 
other antiseizure medications.

15.8 Treating Seizures 
with Succinimides
Succinimides are medications that suppress seizures by 
delaying calcium influx into neurons. By raising the sei-
zure threshold, succinimides keep neurons from firing too 
quickly, thus suppressing abnormal foci. They are generally 
only effective against absence seizures. The succinimides 
are listed in Table 15.5.

Ethosuximide (Zarontin) is the most commonly pre-
scribed drug in this class. It remains a preferred choice for 
absence seizures, although valproic acid is also effective for 
these types of seizures. Some of the newer antiseizure drugs, 

Prototype Drug       Valproic Acid (Depakene, others)

Therapeutic Class: Antiseizure drug       Pharmacologic Class: Valproate

Actions and Uses
Valproic acid has become a preferred drug for treating many 
types of epilepsy. This medication has several trade names and 
formulations, which can cause confusion when studying it.

• Valproic acid (Depakene) is the standard form of the drug 
given PO.

• Valproate sodium (Depacon) is the sodium salt of valproic 
acid given PO or IV.

• Divalproex sodium (Depakote ER) is a sustained release 
combination of valproic acid and its sodium salt in a  
1:1 mixture. It is given PO and is available in an enteric-
coated form.

All three formulations of the drug form the chemi-
cal  valproate after absorption or on entering the brain. The 
 pharmacokinetics of each form varies, and doses are not 
interchangeable. In this text, the name valproic acid is used 
to describe all forms of the drug, unless specifically stated 
otherwise.

Valproic acid is administered as monotherapy or in combi-
nation with other AEDs to treat absence seizures and complex 
partial seizures. Depakote ER is also approved for the preven-
tion of migraine headaches and mania associated with bipolar 
disorder. Off-label indications include severe behavioral distur-
bances, such as agitation due to dementia, Alzheimer’s disease, 
or explosive temper in patients with ADHD; persistent hiccups; 
and status epilepticus refractory to IV diazepam.

Administration Alerts
• Valproic acid is a gastrointestinal (GI) irritant. Advise 

patients not to chew extended-release tablets because 
mouth soreness will occur.

• Do not mix valproic acid syrup with carbonated beverages 
because it will trigger immediate release of the drug, which 
causes severe mouth and throat irritation.

• Open capsules and sprinkle on soft foods if the patient 
cannot swallow them.

• Pregnancy category D.

PHARMACOKINETICS (PO CAPSULES)

Onset Peak Duration

2–4 days 1–4 h 6–24 h

Adverse Effects
Side effects include sedation, drowsiness, GI upset, and pro-
longed bleeding time. Other effects include visual disturbances, 
muscle weakness, tremor, psychomotor agitation, bone 
marrow suppression, weight gain, abdominal cramps, rash, 
alopecia, pruritus, photosensitivity, erythema multiforme, and 
fatal hepatotoxicity. Black Box Warning: May result in fatal 
hepatic failure, especially in children under the age of 2 years. 
Nonspecific symptoms often precede hepatotoxicity: weakness, 
facial edema, anorexia, and vomiting. Liver function tests should 
be performed prior to treatment and at specific intervals dur-
ing the first 6 months of treatment. Valproic acid can produce 
 life-threatening pancreatitis and teratogenic effects, including 
spina bifida.

Contraindications: Hypersensitivity may occur. This 
 medication should not be administered to patients with liver 
disease, bleeding dysfunction, pancreatitis, and congenital 
metabolic disorders.

Interactions
Drug–Drug: Valproic acid interacts with many drugs. For 
example, aspirin, cimetidine, chlorpromazine, erythromycin, and 
felbamate may increase valproic acid toxicity. Concomitant war-
farin, aspirin, or alcohol use can cause severe bleeding. Alcohol, 
benzodiazepines, and other CNS depressants potentiate CNS 
depressant action. Use of clonazepam concurrently with val-
proic acid may induce absence seizures. Valproic acid increases 
serum phenobarbital and phenytoin levels. Lamotrigine, phe-
nytoin, and rifampin lower valproic acid levels.

Lab Tests: Unknown.

Herbal/Food: Unknown.

Check Your Understanding 15.1 
If an antiseizure drug must be discontinued, how will this be accom-
plished, and why is this method necessary? See Appendix A for the 
answer.
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This text uses several strategies to 
connect pharmacology to nursing practice. 
Throughout the text the student will find 
interesting features, such as Complemen-
tary and Alternative Therapies, Treating 
the Diverse Patient, Community-Oriented 
Practice, and Lifespan Considerations, 
that clearly place the drugs in context with 
their clinical applications. Applying Re-
search to Nursing Practice features illus-
trate how current medical research is used 
to improve patient teaching. Patient Safety 
illustrates potential pitfalls that can lead 
to medication errors. PharmFacts contain 
statistics and facts that are relevant to the 
chapter. Check Your Understanding fea-
tures encourage students to apply what 
they have already read in the chapter.

Students learn better when supplied 
with accurate, attractive graphics and rich 
media  resources. Pharmacology for Nurses: A 
 Pathophysiologic  Approach contains a gener-
ous number of figures, with an  unequaled 
art program. Pharmacotherapy  Illustrated 
features appear throughout the text, break-
ing down complex topics into easily un-
derstood formats. Animations of drug 
mechanisms show the student step-by-step 
how drugs act.
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Prototype Drug       Phenobarbital (Luminal)

Therapeutic Class: Antiseizure drug; sedative       Pharmacologic Class: Barbiturate; GABAA receptor agonist

Actions and Uses
Phenobarbital is a long-acting barbiturate used for the manage-
ment of a variety of seizures. It is also used to produce seda-
tion. Phenobarbital should not be used for pain relief because it 
may increase a patient’s sensitivity to pain.

Phenobarbital acts biochemically by enhancing the action of 
the GABA neurotransmitter, which is responsible for  suppressing 
abnormal neuronal discharges that can cause epilepsy.

Administration Alerts

• Parenteral phenobarbital is a soft-tissue irritant. Intramus-
cular (IM) injections may produce a local inflammatory reac-
tion. IV administration is rarely used because extravasation 
may produce tissue necrosis.

• Controlled substance: Schedule IV.

• Pregnancy category D.

PHARMACOKINETICS

Onset Peak Duration

20–60 min  
PO; 5 min IV

4–12 h PO; 30 min IV 10–16 h PO; 4–10 h IV

Adverse Effects
Phenobarbital is a Schedule IV drug that may cause depen-
dence. Common side effects include drowsiness, vitamin defi-
ciencies (vitamin D; folate 3B94 ; and B12), and laryngospasms. 

With overdose, phenobarbital may cause severe respiratory 
depression, CNS depression, coma, and death.

Contraindications: Administration of phenobarbital is inadvis-
able in cases of hypersensitivity to barbiturates, severe uncon-
trolled pain, preexisting CNS depression, porphyrias, severe 
respiratory disease with dyspnea or obstruction, and glaucoma 
or prostatic hypertrophy.

Interactions
Drug–Drug: Phenobarbital interacts with many other drugs. 
It should not be taken with alcohol or other CNS  depressants 
because these substances potentiate  barbiturate action, 
increasing the risk of life-threatening respiratory  depression or 
cardiac arrest. Phenobarbital increases the metabolism of many 
other drugs, reducing their effectiveness.

Lab Tests: Barbiturates may affect bromsulphalein tests and 
increase serum phosphatase.

Herbal/Food: Kava, valerian, and chamomile may potentiate 
sedation.

Treatment of Overdose: There is no specific treatment for 
overdose. Drug removal may be accomplished by gastric lavage 
or use of activated charcoal. Hemodialysis may be effective in 
facilitating removal of phenobarbital from the body. Treatment is 
supportive and consists mainly of endotracheal intubation and 
mechanical ventilation. Treatment of bradycardia and hypoten-
sion may be necessary.

Complementary and Alternative Therapies

THE KETOGENIC DIET FOR EPILEPSY

The ketogenic diet is most often used when seizures cannot be 
controlled through pharmacotherapy or when there are unaccept-
able adverse effects to the medications. Before antiseizure drugs 
were developed, this diet was a primary treatment for epilepsy. 
Recent studies have examined the possibility that the ketogenic diet 
could provide benefit for patients with Alzheimer’s, Parkinson’s, and 
other neurodegenerative diseases (Rajagopal, Sangam, Singh, & 
 Joginapally, 2016; Veyrat-Durebex et al., 2018). The exact mecha-
nism behind the effectiveness of the diet is unknown and appears to 
include both direct effect from ketone body increases, and metabolic 
changes that occur, increasing GABA and inhibitory neurotransmit-
ters (Rho, 2017).

The ketogenic diet is a stringently calculated diet that is high 
in fat and low in carbohydrates and protein. It limits water intake to 
avoid ketone dilution and carefully controls caloric intake. Each meal 

has a ketogenic ratio of 3 or 4 g of fat to 1 g of protein and carbohy-
drate (Azevedo de Lima et al., 2017). Because of the high ratio of fat 
in the diet, complications such as hyperlipidemia and hepatotoxic-
ity may occur, and patients on this diet need to be monitored long 
term to detect these adverse effects (Azevedo de Lima et al., 2017; 
Arslan et al., 2016,).

Research suggests that the diet produces a high success rate 
compared to standard treatment, with better control of seizures. 
Improvement may be noted rapidly and the diet appears to be equally 
effective for every seizure type. The most frequently reported adverse 
effects include vomiting, fatigue, constipation, diarrhea, and hunger. 
Cost and the difficulty of following the diet long term may also limit 
its use (Wijnen et al., 2017). Those interested in trying the diet must 
consult with their healthcare provider to optimize the therapy. The 
long-term effects are not yet fully known.
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implementing needed safety precautions. In collaboration 
with the patient, the healthcare provider, pharmacist, and 
nurse are instrumental in achieving positive therapeutic 
outcomes. Through a combination of pharmacotherapy, 
patient–family support, and education, effective seizure 
control can be achieved in a majority of patients.

15.2 Types of Seizures
The differing presentation of seizures relates to their signs 
and symptoms. Symptoms may range from sudden, violent 
shaking and total loss of consciousness to muscle twitch-
ing or slight tremor of a limb. Staring into space, altered 
vision, and difficulty speaking are other behaviors a person 
may exhibit. Determining the cause of recurrent seizures 
is essential for proper diagnosis and selection of the most 
effective treatment options.

Methods of classifying epilepsy have changed over 
time. For example, the terms grand mal and petit mal epilepsy 
have, for the most part, been replaced by more descriptive 
and detailed labels. Epilepsies are typically identified using 
the International Classification of Epileptic Seizures nomen-
clature. These are termed partial (focal), generalized, and 
special epileptic syndromes (Table 15.1). Types of partial 
(focal) seizures or generalized seizures may be recognized 
based on symptoms observed during a seizure episode. 
Some symptoms are subtle and reflect the specific nature of 
neuronal misfiring; others are more complex.

15.3 General Concepts of Antiseizure  
Pharmacotherapy
The choice of AED is highly individualize for each patient 
and depends on the type of seizures, the patient’s previ-
ous medical history, EEG data, and associated pathologies. 
Once a medication is selected, the patient is placed on a low 
initial dose. The amount is gradually increased until seizure 
control is achieved, or until drug side effects prevent addi-
tional increases in dose. Serum drug levels may be obtained 
to assist the healthcare provider in determining the most 

poisoning—and changes in perfusion—such as those 
caused by hypotension, stroke, shock, and cardiac dys-
rhythmias—may be causes.

Pregnancy planning is a major concern for women 
with epilepsy. Because several AEDs decrease the effective-
ness of hormonal contraceptives, additional barrier meth-
ods of birth control should be used to avoid unintended 
pregnancy. Prior to pregnancy and considering the serious 
nature of seizures, patients should consult with their health-
care provider to determine the most appropriate plan of 
action for seizure control. When pregnancy occurs, caution 
is necessary because many AEDs are pregnancy category D. 
AEDs such as lamotrigine, gabapentin, and zonisamide 
may be considered because they appear to have a lower risk 
of teratogenicity. Some AEDs may cause folate deficiency, 
a condition correlated with fetal neural tube defects. Vita-
min supplements may be necessary. Eclampsia is a severe 
hypertensive disorder that continues to worsen as preg-
nancy  progresses. It is characterized by seizures, coma, and 
perinatal mortality. Eclampsia is likely to occur from around 
the 20th week of gestation until at least 1 week after delivery 
of the baby. Approximately 25% of women with eclampsia 
experience seizures within 72 hours postpartum. For years, 
one of the approaches used to prevent or treat eclamptic 
seizures was magnesium sulfate. The mechanism for this 
substance’s antiseizure activity is not well understood. A 
prototype feature for magnesium sulfate is presented in 
Chapter 43.

Seizures can have a significant impact on the quality 
of life. They may cause serious injury if they occur while 
a person is driving a vehicle or performing a dangerous 
activity. Almost all states will not grant, or will take away, 
a driver’s license and require a seizure-free period before 
granting a driver’s license. Without successful pharmaco-
therapy, epilepsy can severely limit participation in school, 
employment, and social activities and can definitely affect 
self-esteem. Chronic depression may accompany poorly 
controlled seizures. Important considerations in nurs-
ing care include identifying patients at risk for seizures, 
documenting the pattern and type of seizure activity, and 

There is increased awareness and concern about sports-related 
concussions at all ages. Concussions are a form of traumatic 
brain injury (TBI) and can range from mild to severe, with imme-
diate and long-term consequences, including dementia and 
chronic  traumatic encephalopathy (Thomas et al., 2018). Ban, 
Botros, Madden, and Batjer (2016) found a relatively low inci-
dence of sports-related TBI, but an estimated 13% of pediatric 
and 14% of adult injuries were considered moderate to severe. 
While headaches, dizziness, and visual disturbances were 
common after a mild injury, seizures were more common with 
severe sports-related concussions, and symptoms may persist 
and become chronic (Choe et al., 2016; Merritt, Rabinowitz, & 
Arnett, 2015).

Early detection and intervention is a key strategy in the appro-
priate treatment of a concussion, but not all patients, particularly 
children, seek treatment. Bryan, Rowhani-Rahbar, Comstock, & 
Rivara (2016) found that as many as 52% of high school sports 
and recreation-related concussions were not reported to a health-
care provider, and the authors recommend expanding research 
to include recreation-related injuries as a cause of TBI. For chil-
dren, parents play a key role in identifying and managing these 
injuries. However, particularly among parents with low income, 
education is lacking (Lin et al., 2015). Because seizures and long-
term complications may occur after a moderate to severe injury, 
education on prevention and early detection may help to decrease  
these consequences.

Treating the Diverse Patient: Sports-Related Concussions

M15_ADAM8334_06_SE_C15.indd   170 08/12/2018   14:27

A01_ADAM8334_06_SE_FM.indd   9 18/01/2019   22:38



x Preface
Chapter 11  Emergency Preparedness and Poisonings 111

can be costly. Furthermore, stockpiling could cause drug 
shortages and prevent the delivery of these pharmaceuticals 
to communities where they may be needed most.

Agents Used in Bioterrorism 
Acts
Bioterrorists could potentially use any biologic, chemical, 
or physical agent to cause widespread panic and serious 
illness. Knowing which agents are most likely to be used in 
an incident helps the nurse plan and implement emergency 
preparedness policies.

11.4 Anthrax
One of the first threats following the terrorist attacks on the 
World Trade Center in 2001 was anthrax. Anthrax is caused 
by the bacterium Bacillus anthracis, which normally affects 
domestic and wild animals. A wide variety of hoofed ani-
mals are affected by the disease, including cattle, sheep, 
goats, horses, donkeys, pigs, American bison, antelopes, 
and elephants. If transmitted to humans by exposure to an 
open wound, through contaminated food, or by  inhalation, 
B. anthracis can cause serious damage to body tissues. Symp-
toms of anthrax infection usually appear 1 to 6 days after 
exposure. Depending on how the bacterium is transmitted, 
specific types of anthrax “poisoning” may be observed, each 
characterized by hallmark symptoms. Clinical manifesta-
tions of anthrax are summarized in Table 11.3.

B. anthracis causes disease by emitting two types of tox-
ins: edema toxin and lethal toxin. These toxins cause necro-
sis and accumulation of exudate, which produces pain, 
swelling, and restriction of activity, the general symptoms 

associated with almost every form of anthrax. Another com-
ponent, the anthrax binding receptor, allows the bacterium to 
bind to human cells and act as a “doorway” for both types 
of toxins to enter.

Further ensuring its chance for spreading, B. anthracis 
is spore forming. Anthrax spores can remain viable in soil 
for hundreds, and perhaps thousands, of years. They are 
resistant to drying, heat, and some harsh chemicals. These 
spores are the main cause for public health concern because 
they are responsible for producing inhalational anthrax, 
the most dangerous form of the disease. After entry into 
the lungs, B. anthracis spores are ingested by macrophages 
and carried to lymphoid tissue, resulting in tissue necro-
sis, swelling, and hemorrhage. One of the main body areas 
affected is the mediastinum, which is a potential site for 
tissue injury and fluid accumulation. Meningitis is also a 
common pathology. If treatment is delayed, inhalational 
anthrax is lethal in almost every case.

B. anthracis is found in contaminated animal  products, 
such as wool, hair, dander, and bonemeal, but it can also be 
packaged in other forms, making it transmissible through the 
air or by direct contact. Terrorists have delivered it in the form 
of a fine powder, making it less obvious to detect. The pow-
der can be inconspicuously spread on virtually any  surface, 
making it a serious concern for public safety.

The antibiotic ciprofloxacin (Cipro) has traditionally 
been used for anthrax prophylaxis and treatment. For pro-
phylaxis, the usual dosage is 500 mg by mouth (PO), every 
12 hours for 60 days. If exposure has been confirmed, cip-
rofloxacin should immediately be administered at a dose of 
400 mg IV every 12 hours. Other antibiotics effective against 
anthrax include penicillin, vancomycin, ampicillin, eryth-
romycin, tetracycline, and doxycycline. In the case of inha-
lational anthrax, the U.S. Food and Drug Administration 

Community-Oriented Practice

PREPARING FOR DISASTERS: THE NURSE’S ROLE

When a disaster strikes, nurses and other healthcare providers may 
be expected to provide disaster relief, whether or not they have 
received training in this area. Normal healthcare infrastructure may 
be severely diminished or absent, and nurses will be relied on to 
provide care and information and to be able to improvise due to a 
lack of resources. Ruskie (2016) points out that during such a disas-
ter people and nurses experience the loss of basic needs, such as 
electricity and water, and a lack of providers, supplies, equipment, 
and staff. As well, nurses find themselves tending to populations 
not usually encountered in their usual practice setting, such as the 
homeless or mentally ill. All of this can cause nurses to experience 
psychosocial,  physical, and emotional distress in ways that could not 
be anticipated in disaster preparedness drills.

In reviewing the state of current preparedness, Adams,  Karlin, 
Eisenman, Blakely, and Glick (2017) and Gowing, Walker, Elmer, 
and Cummings (2017) suggest that community-oriented, interpro-
fessional team approaches will be needed, and they advocate for 

preparedness and training that goes beyond the current hospital or 
healthcare-based training programs. Novel approaches to training 
include using interactive, gaming, or other virtual strategies; involving 
communities in awareness and training for personal preparedness; 
and providing training that involves healthcare teams with defined 
competencies.

Whether the cause is a natural disaster, such as a tornado, an 
earthquake, or a hurricane, or a disaster caused by accidental causes 
or terrorism, nurses may be called upon to work very long hours, use 
whatever supplies they have on hand, make decisions without the 
benefit of consulting with other healthcare providers, and use the 
full extent of their education to make decisions about care. Planning 
ahead, participating in disaster preparedness drills while also expect-
ing reduced or absent resources, working with unfamiliar patient 
populations, and becoming the resource for a community may be 
expected of the nurse in a disaster. Expecting the unexpected, but 
being prepared, is a role that nurses are well trained to fulfil.
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escalate to the point of interfering with learning. A diagno-
sis is based on psychologic and medical evaluations.

The etiology of ADHD is not clear. For many years, scien-
tists described this disorder as mental brain dysfunction and 
hyperkinetic syndrome, focusing on abnormal brain function 
and overactivity. A variety of physical and neurologic disorders 
have been implicated; only a small percentage of those affected 
have a known cause. Purported causes have included contact 
with high levels of lead in childhood and prenatal exposure to 
alcohol and drugs. Genetic factors also play a role, although a 
single gene has not been isolated and a specific mechanism of 
genetic transmission is not known. The interplay of genetics 
and environment may be a contributing dynamic. Recent evi-
dence suggests that hyperactivity may be related to a deficit or 
dysfunction of dopamine, norepinephrine, or serotonin in the 
reticular activating system of the brain. Although once thought 
to be the culprits, sugars, chocolate, high-carbohydrate foods 
and beverages, and certain food additives have been refuted 
as causative or aggravating factors for ADHD.

The nurse is often involved in the screening and the 
mental health assessment of children with suspected ADHD. 
When a child is referred for testing, it is important to remem-
ber that both the child and family must be assessed. The fam-
ily is screened with, or prior to, the child’s evaluation. It is the 
nurse’s responsibility to collect comprehensive data about 
the character and extent of the child’s physical, psychologic, 
and developmental health situation, to formulate the nurs-
ing diagnoses, and to create an individualized plan of care. 
A relevant nursing care plan can be created only if it is based 
on appropriate communication that fosters rapport and trust.

Once ADHD is diagnosed, the nurse is instrumental in 
educating the family regarding behavioral strategies that might 
be used to manage the demands of a child who is hyperactive. 
For the school-age child, the nurse often serves as the liaison 
to parents, teachers, and school administrators. The parents 
and child need to understand the importance of appropriate 
expectations and behavioral consequences. The child, from an 

PharmFacts

ATTENTION-DEFICIT/HYPERACTIVITY DISORDER IN THE 

UNITED STATES

• The median age of onset of ADHD is 6 years; for severe ADHD, 
the onset is 4 years.

• About 70% of the children diagnosed with ADHD are treated 
with medication.

• In adults, slightly more men are affected by ADHD than women; 
however, in adolescents (age 13 to 18), ADHD affects 3 times 
more males than females.

• About one third of children with ADHD retain the diagnosis into 
adulthood.

early age and based on his or her developmental level, must 
be educated about the disorder and understand that there are 
consequences to inappropriate behavior.  Self-esteem must be 
fostered in the child so that strengths in self-worth can develop. 
It is important for the child to develop a trusting relationship 
with healthcare providers and learn the importance of medica-
tion management and adherence.

One-third to one-half of children diagnosed with ADHD 
also experience symptoms of attention dysfunction in their 
adult years. Symptoms of ADHD in adults appear similar to 
mood disorders. Symptoms include anxiety, mania, restless-
ness, and depression, which can cause difficulties in inter-
personal relationships. Some patients have difficulty holding 
jobs and may have an increased risk for alcohol and drug 
abuse. Untreated ADHD has been linked to low self-esteem, 
diminished social success, and criminal or violent behaviors.

16.11 Pharmacotherapy of ADHD
The traditional drugs used to treat ADHD in children have 
been the CNS stimulants. These drugs stimulate specific 
areas of the CNS that heighten alertness and increase focus. 

Whether due to improved diagnostic criteria or a true 
increase, the number of children in the United States 
diagnosed with ADHD continues to increase (Centers for 
Disease Control, 2018). As CNS stimulant prescriptions 
are used to treat the condition, the potential for misuse 
of the drugs rises. Multiple studies have investigated the 
nonmedical use of CNS stimulant medications (i.e., the 
misuse and diversion of the drugs for purposes other the 
prescribed condition), and commonalities have emerged.

For children and adolescents, it appears that the earlier 
a stimulant drug is started, the less the chance for non-
medical use later, suggesting that there is a crucial time in 
brain and physical development that may increase the risk 
of misuse when the drugs are started in late childhood or 
adolescence (McCabe, Veliz, & Boyd, 2016). Among adoles-
cents who used ADHD stimulants inappropriately, it was 
found that there was often a concurrent substance misuse 
problem, with alcohol being the most common substance 
also used (Chen, Crum, Strain, Martins, & Mojtabai, 2015; 

McCabe, Veliz, & Patrick, 2017). Overall, a slight decrease 
in the use of amphetamine misuse declined in recent years 
in adolescents (Johnston et al., 2015), but no decline was 
noted in adults age 21 to 55 (Schulenberg et al., 2017). 
 Physician prescribing practices also play a role. Colaneri, 
Keim, and Adesman (2017) found that few physicians used 
medication contracts or distributed drug education litera-
ture to their patients.

Being aware of high-risk populations can assist nurses 
with targeting interventions. “SBIRT” is an evidence-based 
model to identify and begin treatment for substance misuse 
(SAMHSA-HRSA Center for Integrated Health Solutions, 
n.d.). Using the model, Screening, Brief Intervention, and 
Referral to Treatment begins the process of treatment for 
substance misuse. Because nurses are often the first health-
care professional the patient encounters, and the one who 
provides the most health teaching, using the SBIRT model 
and a thorough drug and social history may aid in deter-
mining the patients most in need of additional treatment.

Lifespan Considerations
Nonmedical Use of CNS Stimulant Medications
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Prototype Drug       Propofol (Diprivan)

Therapeutic Class: General anesthetic       Pharmacologic Class: N-methyl-D-aspartate (NMDA) receptor agonist

Actions and Uses
Propofol has become the most widely used IV anesthetic due 
to its effectiveness and relative safety profile. Propofol is  indicated 
for the induction and maintenance of general  anesthesia. It has 
almost an immediate onset of action and is used effectively for 
conscious sedation. Emergence from  anesthesia is rapid and few 
adverse effects occur during recovery. Propofol has an  antiemetic 
effect that can prevent nausea and vomiting.

Administration Alerts
• Compared to standard doses of benzodiazepines and 

other drugs, propofol may provide faster onset and  
deeper sedation.

• The drug should be administered only by those who are 
trained in the administration of general anesthesia.

• Pregnancy category B.

PHARMACOKINETICS

Onset Peak Duration

40–60 sec 3–5 min 10–15 min

Adverse Effects
Common adverse effects are pain at the injection site, apnea, 
respiratory depression, and hypotension. Propofol has been 
associated with a collection of metabolic abnormalities and 

organ system failures, referred to as propofol infusion syndrome 
(PIF). The syndrome is characterized by severe metabolic 
 acidosis, hyperkalemia, lipidemia, rhabdomyolysis, hepatomeg-
aly, and cardiac failure.

Contraindications: Propofol is contraindicated in patients 
who have a known hypersensitivity reaction to the medication 
or its emulsion, which contains soybean and egg products. 
Diprivan injectable emulsion is not recommended for  obstetrics, 
 including cesarean section deliveries, or for use in nursing 
mothers. The drug should be used with caution in patients with 
cardiac or respiratory impairment.

Interactions
Drug–Drug: The dose of propofol should be reduced in 
patients receiving preanesthetic medications, such as benzo-
diazepines or opioids. Use with other CNS depressants can 
cause additive CNS and respiratory depression.

Lab Tests: Unknown.

Herbal/Food: Unknown.

Treatment of Overdose: Overdose will produce cardiac and 
respiratory depression. Treatment includes mechanical ventila-
tion, increasing the flow rate of IV fluids, and administering 
vasopressor agents as needed to maintain blood pressure.

Ketamine is classified as a general anesthetic that is used for 
conscious sedation, where a patient is conscious but dissociated 
from their environment with resultant amnesia. With the concern 
for opioid misuse, research into additional uses for ketamine is 
ongoing.

Past studies have demonstrated that ketamine has some 
effectiveness in treating depression in patients with bipolar dis-
order and depression in patients with a family history of alcohol 
use disorder (Niciu et al., 2014; Zarate et al., 2012). More recent 
studies have shown that ketamine may be  useful in the treat-
ment of post-traumatic stress disorder (PTSD), for treatment-
resistant depression, and as a treatment for pain (Buvanendran 
et al., 2018; Hartberg, Garrett-Walcott, & De  Gioannis, 2018; 
Krystal et al., 2017; Schoevers, Chaves,  Balukova, Rot, & 
Kortekaas, 2016). As concern grows over the misuse of opioids, 

previous studies into the use of nonopioid treatments are being 
reconsidered.

Ketamine is usually given parenterally, but oral use has also 
been shown to be effective (Buvanendran et al., 2018; Hartberg, 
Garrett-Walcott, & De Gioannis, 2018; Schoevers et al., 2016). 
Specialized treatment centers are also being established touting 
the use of ketamine for depression, PTSD, obsessive– compulsive 
disorder, and fibromyalgia, even though published research 
accounts are in the preliminary stages. The authors acknowledge 
the need for more research and randomized clinical trials before the 
drug can be recommended for these disorders. Because patients 
may inquire about these treatment centers, nurses should know 
that ketamine is not currently approved for use in these conditions 
and advise patients to discuss any adjunctive treatment with their 
healthcare provider.

Applying Research to Nursing Practice: New Uses for Ketamine

19.6 Pharmacotherapy with 
Inhaled General Anesthetics
Inhaled general anesthetics, listed in Table 19.5, are the-
ra peutic gases and volatile liquids. These drugs pro-
duce their effects by preventing the flow of sodium 

into neurons in the CNS, thus delaying nerve impulses 
and producing a dramatic reduction in neural activ-
ity. The exact mechanism is not known, although it is 
likely that gamma-aminobutyric acid (GABA) receptors 
in the brain are activated. It is not the same mechanism 
as local anesthetics. There is some inconclusive evidence 

M19_ADAM8334_06_SE_C19.indd   253 12/12/2018   09:54

A01_ADAM8334_06_SE_FM.indd   10 18/01/2019   22:38



Preface xi

238 Unit 3 The Nervous System

Drug Class Examples Adjuvant Use

Antiseizure drugs carbamazepine (Tegretol)
clonazepam (Klonopin)
gabapentin (Gralise, Neurontin)

Reduce peripheral nerve pain in diabetic neu-
ropathy, post-herpetic neuralgia, and trigeminal 
neuralgia

Benzodiazepines diazepam (Valium)
lorazepam (Ativan)

Relax skeletal muscle in muscle spasm; reduce 
anxiety in terminal dyspnea

Bisphosphonates pamidronate (Aredia)
zoledronate (Reclast, Zometa)

Reduce cancer-related bone pain

Corticosteroids dexamethasone (Decadron)
prednisone (Deltasone, others)

Reduce swelling and pain in CNS, cancer, spinal 
cord compression, postspinal surgery

Local anesthetics lidocaine (Xylocaine)
mexiletine (Mexitil)

Reduce neuropathic pain

Selective serotonin reuptake inhibitors (SSRIs) citalopram (Celexa)
fluoxetine (Prozac)
fluvoxamine (Luvox)
sertraline (Zoloft)

Reduce neuropathic pain and postherpetic neu-
ralgia pain

Tricyclic antidepressants amitriptyline (Elavil)
amoxapine
desipramine (Norpramin)
doxepin (Sinequan)
imipramine (Tofranil)
nortriptyline (Aventyl)
protriptyline (Vivactil)

Reduce neuropathic pain

Table 18.5 Selected Adjuvant Analgesics

A patient has Tylenol #3 with codeine ordered. When opening the 
medication dispensing system, the cassette for Tylenol #3 is empty, 
but Tylenol #2 is available. Consulting a drug guide as needed, why 

would it be inappropriate for the nurse to give two Tylenol #2 tablets 
in place of one Tylenol #3? See Appendix A for the answer.

Patient Safety: Inappropriate Drug Substitution

painful, tension headaches are self-limiting and generally 
considered an annoyance rather than a medical emergency.

The most painful type of headache is the migraine, 
which is characterized by throbbing or pulsating pain, 
sometimes preceded by an aura. Auras are sensory cues 
that let the patient know that a migraine attack is coming 
soon. Examples of sensory cues are jagged lines or flashing 
lights or special smells, tastes, or sounds. Most migraines 
are accompanied by nausea and vomiting. Triggers for 
migraines include nitrates, monosodium glutamate (MSG), 
red wine, perfumes, food additives, caffeine, chocolate, and 
aspartame. By avoiding foods containing these substances, 
some patients can prevent the onset of a migraine attack.

Drug Therapy for Tension Headaches
Tension headaches can usually be effectively treated with OTC 
analgesics, such as aspirin, ibuprofen, or  acetaminophen. If the 
severity and frequency of tension headaches escalate, prescrip-
tion combination drugs may offer more effective pain relief.

Antimigraine Drugs
There are two primary goals for the pharmacologic therapy of 
migraines (Table 18.6). The first is to stop migraines in  progress, 
and the second is to prevent migraines from occurring. Mostly, 

the drugs used to abort migraines are different from those used 
for prophylaxis. Drug therapy is most effective if begun before 
a migraine has reached a severe pain level.

18.11 Drug Therapy for Migraines
The two major classes for terminating acute migraines, the 
triptans and the ergot alkaloids, are both serotonin (5-HT) ago-
nists. Serotonergic receptors are found throughout the CNS 
and in the cardiovascular and GI systems. At least five receptor 
subtypes have been identified. In addition to the triptans, other 
drugs acting at serotonergic receptors include the popular anti-
anxiety drugs fluoxetine (Prozac) and buspirone (BuSpar).

Pharmacotherapy of a mild migraine begins with acet-
aminophen or NSAIDs. If OTC or NSAIDs are unable to 
abort the migraine, the preferred drugs are the triptans. 
These drugs are thought to act by constricting  intracranial 
vessels. They are effective in aborting migraines with or 
without auras. Although oral forms of the triptans are most 
convenient, patients who  experience nausea and  vomiting 
during the migraine may require an  alternative dosage form. 
Intranasal formulations and  prefilled syringes of  triptans 
are available for patients who are able to  self-administer 
a subcutaneous medication. All triptans have similar 
 effectiveness and side effects.
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If signals are prevented from passing through the 
RAS, no emotion-related signals are transmitted to the 
brain, resulting in a general dampening of neural  activity. 
If  signals routing through the hypothalamus proceed nor-
mally, then signals are transmitted onto integrative brain 
centers.  Dysfunction of the various neural signals causes 
persistent feelings of anxiety and fear. They also produce 
restlessness and an interrupted sleeping pattern.

this connection include anxiety, fear, anger, aggression, 
remorse, depression, sexual drive, and euphoria.

The hypothalamus is an important center  responsible 
for unconscious responses to extreme stress, such as 
high blood pressure, elevated respiratory rate, and 
dilated pupils. These are responses associated with the 
 fight-or-flight response of the autonomic nervous system, 
as presented in Chapter 13. The many endocrine functions 
of the  hypothalamus are discussed in Chapter 44.

As shown in Pharmacotherapy Illustrated 14.1, the 
hypothalamus connects with the reticular formation, 
networks of neurons found along the entire length of the 
brainstem. Stimulation of the reticular formation causes 
heightened alertness and arousal; inhibition causes general 
drowsiness and the induction of sleep.

The larger area of the reticular formation is the  reticular  
activating system (RAS). The locus coeruleus is a 
 component of the RAS giving rise to fibers connecting with 
various areas of the neuraxis. Signals project through the 
brainstem and then on to the thalamus, where impulses 
are relayed to areas of the brain responsible for sleeping 
and wakefulness. Routing of neural impulses performs 
an alerting function for the entire cerebral cortex, help-
ing the individual to focus attention on individual tasks  
as needed.

Pharmacotherapy Illustrated
14.1  |   Regions of the Brain Affected by Antianxiety Medications

PharmFacts

ANXIETY DISORDERS

• An estimated 40 million American adults suffer from  
anxiety disorders.

• Illnesses that commonly coexist with anxiety include  depression, 
eating disorders, and substance abuse.

• Anxiety disorders affect 25% of children between the ages of 
13 and 18.

• Although highly treatable, only about 37% of those having an 
anxiety disorder receive treatment. (Anxiety and Depression 
Association of America, n.d.)

Source: Anxiety and Depression Association of America. (n.d.). Facts and 
statistics. Retrieved from https://www.adaa.org/about-adaa/press-room/
facts-statistics

Thalamus
Helps regulate
consciousness, sleep,
and alertness

Amygdala
Recognizes harmful
stimuli and generates
an emotional response
such as anxiety or fear

Reticular formation
Regulates which sensory
signals reach the
cerebrum; sleep and
alertness

Cingulate gyrus
Part of limbic system,
responsible for the
formation and processing
of emotions

Hypothalamus
Many diverse functions; in
anxiety it activates the 
sympathetic nervous
system and causes the
release of corticosteroids

Locus coeruleus
Releases norepinephrine
during periods of anxiety
or stress to activate fight-
or-flight responses

Hippocampus
Maintains long-term
storage of memory
related to emotions

Source: ADAMS, MICHAEL P.; URBAN, CAROL, PHARMACOLOGY: CONNECTIONS TO NURSING PRACTICE, 4th Ed., ©2019. Reprinted and Electronically 
reproduced by permission of Pearson Education, Inc., New York, NY.

M14_ADAM8334_06_SE_C14.indd   153 29/12/2018   09:24

Chapter 13  Adrenergic Drugs Affecting the Autonomic Nervous System 145

catecholamine-secreting tumor on the adrenal gland that 
may precipitate life-threatening hypertension. Sudden 
and marked reduction in blood pressure following par-
enteral administration of phentolamine is brought about 
by the nonspecific blockade of alpha receptors. Other indi-
cations for phentolamine are hypertensive crises caused 
by methoxamine and phenylephrine treatment, or excess 
plasma levels of catecholamines in patients taking MAOIs. 
Phentolamine is a specific antidote for catecholamine 
overdose and is injected intradermally for catecholamine 
extravasation.

Beta-adrenergic antagonists may block either beta1 
receptors or beta2 receptors, or they may block both types 

of receptors. Regardless of their receptor specificity, all beta 
blockers are used therapeutically for their effects on the 
cardiovascular system. Beta blockers decrease the rate and 
force of contraction of the heart and slow electrical conduc-
tion through the atrioventricular node. Drugs that selec-
tively block beta1 receptors, such as atenolol (Tenormin), 
are called cardioselective drugs. Because they have little 
effect on noncardiac tissue, they exert fewer side effects 
than nonselective drugs, such as propranolol (Inderal, 
InnoPran XL).

The primary use of beta blockers is in the treatment 
of hypertension. Although the exact mechanism by which 
beta blockers reduce blood pressure is not completely 
understood, it is thought that the reduction may be due to 
decreased cardiac output or to suppression of renin release 
by the kidneys. See Chapter 26 for a more comprehensive 
description of the use of beta blockers in hypertension 
management.

Beta-adrenergic antagonists have several other 
important therapeutic applications that are discussed 
in other chapters in this textbook. By decreasing the 
 cardiac workload, beta blockers can ease the pain asso-
ciated with migraines (see Chapter 18) and angina pec-
toris (see  Chapter 28). By slowing electrical conduction 
across the myocardium, beta blockers are useful in treat-
ing certain types of dysrhythmias (see Chapter 30). Other 
 therapeutic uses include the treatment of heart failure (see 
 Chapter 27), MI (see Chapter 28), and narrow-angle glau-
coma (see Chapter 50).

Adverse effects may occur with beta-adrenergic 
blockade. Beta blockers may exacerbate heart failure in 
some patients with preexisting cardiac disease. Increased 
risk of hypotension and bradycardia may occur. Adverse 
non- cardiac effects include significant bronchoconstric-
tion, which may cause shortness of breath in patients with 
 respiratory conditions, such as asthma or COPD. Beta 
blockers may cause hypoglycemia or hyperglycemia and 
mask the symptoms of hypoglycemia in diabetic patients. 
Other adverse effects are diarrhea, nausea, vomiting, mus-
cle cramps, rash, blurred vision, fatigue, depression, and 
problems with erections in men. Beta blockers should be 
discontinued gradually. Abrupt discontinuation can bring 
on an acute resurgence of symptoms. Notable reactions in 
some patients are heart palpitations, a rise in blood pres-
sure, or recurrence of chest pain.

Check Your Understanding 13.1
A 64-year-old man is taking atenolol (Tenormin) for treatment of 
hypertension. His seasonal allergies have been worse this year, and 
he is considering an OTC decongestant, pseudoephedrine (Sudafed), 
which a friend recommended. Is this medication safe for him to take? 
See Appendix A for the answer.

Drug

Primary 
Receptor 
Subtype Primary Uses

acebutolol (Sectral) Beta1 Hypertension, dysrhythmias

alfuzosin (UroXatral) Alpha1 Benign prostatic hyperplasia 
(BPH)

atenolol (Tenormin) Beta1 Hypertension, angina, acute MI

bisoprolol Beta1 Hypertension, heart failure

carteolol (Cartrol) Beta1 and beta2 Hypertension, glaucoma

carvedilol (Coreg) Alpha1, beta1, 
and beta2

Hypertension, heart failure, 
acute MI

doxazosin (Cardura) Alpha1 Hypertension, BPH

esmolol (Brevibloc) Beta1 Hypertension, dysrhythmias

metoprolol 
( Lopressor, Toprol XL)

Beta1 Hypertension, acute MI, 
heart failure

nadolol (Corgard) Beta1 and beta2 Hypertension, angina

phentolamine 
(Regitine)

Alpha Severe hypertension

  prazosin 
(Minipress)

Alpha1 Hypertension

propranolol (Inderal, 
Innopran XL) (see 
page 000 for the 
Prototype Drug box)

Beta1 and beta2 Hypertension, dysrhythmias, 
heart failure

silodosin (Rapaflow) Alpha1 BPH

sotalol (Betapace, 
Sorine)

Beta1 and beta2 Dysrhythmias

tamsulosin (Flomax) Alpha1 BPH

terazosin (Hytrin) Alpha1 Hypertension

timolol (Blocadren, 
Timoptic) (see page 
000 for the  Prototype 
Drug box)

Beta1 and beta2 Hypertension, acute MI, 
glaucoma

Note: This is a partial list of adrenergic-blocking drugs. For additional drugs and doses, refer to 
the chapter containing the primary use.

Table 13.4 Selected Adrenergic-Blocking Drugs (Antagonists)
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A large number of antihypertensive drugs are available 
because patient responses to these medications vary greatly 
due to the many genetic and environmental factors affect-
ing blood pressure. Medications recommended as first-
line drugs by the JNC-8 are the most effective and provide 
the lowest incidence of adverse effects for most patients. 
 Second-line drugs are used if additional medications are 
necessary to achieve blood pressure goals. The drug classes 
are summarized in Table 26.3.

the initial medication, has a compelling condition, or has 
very high, sustained blood pressure. The advantage of pre-
scribing two drugs is that lower doses of each may be used, 
resulting in fewer side effects and better patient adherence 
to the therapy. For convenience, drug manufacturers have 
formulated multiple drugs into a single pill or capsule. The 
majority of these combinations include a thiazide diuretic, 
usually hydrochlorothiazide. Selected combination antihy-
pertensives are listed in Table 26.2.

Pharmacotherapy Illustrated
26.1  |   Mechanism of Action of Antihypertensive Drugs

Alpha2 agonists

Decrease sympathetic 
impulses from the CNS to 
the heart and arterioles, 
causing vasodilation

Sympathetic 
nervous system

Alpha1 blockers 

Inhibit sympathetic 
activation in 
arterioles, causing 
vasodilation

Ca21

a1

a2

b1

2

2

2

2

2

Kidney

Heart

Arterioles

Renin
Angiotensin II

= Inhibitory e�ect
causing vasodilation

Direct vasodilators 
Act on the smooth 
muscle of arterioles, 
causing vasodilation

Calcium channel 
blockers 
Block calcium ion 
channels in arterial 
smooth muscle, 
causing 
vasodilation

Angiotensin
receptor blockers 
Prevent angiotensin 
II from reaching its 
receptors, causing 
vasodilation

ACE inhibitors
Block formation of angiotensin II, causing 
vasodilation, and block aldosterone 
secretion, decreasing fluid volume

Diuretics 
Increase urine output and 
decrease fluid volume

Beta blockers 
Decrease the heart 
rate and myocardial 
contractility, 
reducing cardiac 
output

2
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One of the strongest components of Pharma-
cology for Nurses: A Pathophysiologic Approach is the 
Nursing Practice Application feature. This feature 
clearly and concisely relates pharmacotherapy to pa-
tient assessment, planning patient outcomes, imple-
menting patient-centered care, and evaluating the 
outcomes. Student feedback has shown that these 
Nursing Process Application charts are a significant 
component of planning and implementing nursing 
care plans.

The QSEN competencies related to patient-cen-
tered care, teamwork and collaboration, evidence-
based practice, and patient safety are incorporated 
throughout the features and Nursing Practice Ap-
plication charts.

No pharmacology text is complete unless it 
contains a method of self-assessment by which stu-
dents may gauge their progress. Pharmacology for 
Nurses: A Pathophysiologic Approach contains an end-
of-chapter review of the major concepts. NCLEX-
RN®-style questions, a Patient-Focused Case Study 
with critical thinking questions, and an additional 
set of Critical Thinking questions allow students to 
check their  retention of chapter material. References 
and Selected Bibliography sources are also located 
at the end of each chapter.
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IMPLEMENTATION

Interventions and (Rationales) Patient-Centered Care

• Provide for eye comfort such as darkened room, soft cloth 
over eyes, and sunglasses. Transient stinging after installa-
tion of eyedrops may occur. (Mydriasis and photosensitivity to 
light may occur. Localized vasoconstriction may cause sting-
ing of the eyes.)

• Instruct the patient that photosensitivity may occur and sun-
glasses may be needed in bright light or for outside activities. 
The provider should be notified if irritation or sensitivity occurs 
beyond 12 hours after the drug has been discontinued. Soft 
contact lens users should check with the provider before 
using, as some solutions may stain lenses. Lifespan & 
Safety: Assist the older adult with ambulation if blurred vision 
or light sensitivity occurs, to prevent falls.

Patient understanding of drug therapy:
• Use opportunities during administration of medications and 

during assessments to provide patient education. (Using time 
during nursing care helps to optimize and reinforce key teach-
ing areas.)

• The patient or caregiver should be able to state the reason for 
the drug; dose and scheduling; adverse effects to observe for 
and when to report; equipment needed as appropriate and 
how to use that equipment; and the required length of medi-
cation therapy needed with any special instructions regarding 
renewing or continuing the prescription as appropriate.

Patient self-administration of drug therapy:
• When administering medications, instruct the patient or 

 caregiver in proper self-administration of an inhaler, epineph-
rine injection kit, nasal spray, or ophthalmic drops. (Using time 
during nurse administration of these drugs helps to reinforce 
teaching.)

• Instruct the patient in proper administration techniques, fol-
lowed by teach-back. Inhalation forms should only be dis-
pensed when the patient is upright to properly aerosolize the 
drug and prevent overdosage from excessively large droplets.

• Teach the patient or caregiver proper technique for epineph-
rine auto-injector and to have on hand for emergency use 
at all times. If epinephrine auto-injector is needed and used, 
911 and the healthcare provider should be called immediately 
after use.

• Teach the patient or caregiver to not share nasal sprays with 
other people to prevent infection.

• The patient or caregiver is able to discuss appropriate dosing 
and administration needs.

See Table 13.3 for a list of drugs to which these nursing actions apply.

Nursing Practice Application continued

are specific to either alpha or beta blockade. Medica-
tions in this class have great therapeutic application and 
are the most widely prescribed class of autonomic drugs 
(Table  13.4).

Alpha-adrenergic antagonists, or simply alpha block-
ers, are used for their effects on vascular smooth muscle. 
By relaxing vascular smooth muscle in small arteries, alpha1 
blockers, such as doxazosin (Cardura), cause vasodilation, 
decreasing blood pressure. They may be used either alone 
or in combination with other drugs in the treatment of 
hypertension (see Chapter 26). A second use is in the treat-
ment of BPH, due to their ability to increase urine flow by 
relaxing smooth muscle in the bladder neck, prostate, and 
urethra (see Chapter 47).

The most common adverse effect of alpha blockers 
is orthostatic hypotension, which occurs when a patient 
abruptly changes from a recumbent to an upright position. 
Reflex tachycardia, nasal congestion, and impotence are 
other important side effects that may occur as a consequence 
of increased parasympathetic activity.

Phentolamine (Regitine) is used as an aid in the diag-
nosis of pheochromocytoma. Pheochromocytoma is a rare, 

Drugs in this class are found as prototypes in many other 
chapters in this textbook. For additional prototypes of drugs 
in this class, see dopamine, epinephrine (Adrenalin), and 
norepinephrine (Levophed) in Chapter 29; oxymetazoline 
(Afrin) in Chapter 39; and albuterol (Proventil HFA, Vento-
lin HFA, VoSpire ER) in Chapter 40.

Adrenergic-Blocking Drugs
Adrenergic-blocking drugs, or antagonists, inhibit the sym-
pathetic nervous system and produce many of the same 
rest-and-digest symptoms as the parasympathomimetics. 
They have wide therapeutic application in the treatment  
of hypertension.

13.3 Clinical Applications  
of Adrenergic-Blocking Drugs
Adrenergic antagonists are drugs that act by directly 
 blocking adrenergic receptors. A less used description of 
these drugs is sympatholytics. The actions of these drugs 
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Nursing Practice Application
Pharmacotherapy with Adrenergic Drugs

ASSESSMENT

Baseline assessment prior to administration:
• Obtain a complete health history and drug history, including allergies, current prescription and over-the-counter (OTC) drugs, and 

herbal preparations. Be alert to possible drug interactions.
• Evaluate appropriate laboratory findings, such as liver or kidney function studies.
• Obtain baseline vital signs, weight, and urinary and cardiac output as appropriate.
• Assess the nasal mucosa for excoriation or bleeding prior to beginning therapy for nasal congestion.
• Assess the patient’s ability to receive and understand instruction. Include the family and caregivers as needed.

Assessment throughout administration:
• Assess for desired therapeutic effects (e.g., increased ease of breathing, blood pressure (BP) within normal range, nasal conges-

tion improved).
• Continue frequent and careful monitoring of vital signs and urinary and cardiac output as appropriate, especially if IV administra-

tion is used.
• Assess for and promptly report adverse effects: tachycardia, hypertension, dysrhythmias, tremors, dizziness, headache, and 

decreased urinary output. Immediately report severe hypertension, seizures, and angina, which may signal drug toxicity.

IMPLEMENTATION

Interventions and (Rationales) Patient-Centered Care

Ensuring therapeutic effects:
• Continue frequent assessments for therapeutic effects. 

(Pulse, BP, and respiratory rate should be within normal limits 
or within the parameters set by the healthcare provider. Nasal 
congestion should be decreased; reddened, irritated sclera 
should be improved.)

• Teach the patient or caregiver how to monitor the pulse and 
BP, as appropriate. Ensure the proper use and functioning of 
any home equipment obtained.

• Provide supportive nursing measures; e.g., proper positioning 
for dyspnea, shock. (Supportive nursing measures will sup-
plement therapeutic drug effects and optimize the outcome.)

• Teach the patient to report increasing dyspnea despite medi-
cation therapy and to not take more than the prescribed dose 
unless instructed otherwise by the healthcare provider.

Minimizing adverse effects:
• Monitor for signs of excessive autonomic nervous system 

stimulation and notify the healthcare provider if the BP or pulse 
exceeds established parameters. Continue frequent cardiac 
monitoring (e.g., electrocardiogram [ECG], cardiac output) 
and urine output if IV adrenergics are given. (Adrenergic drugs 
stimulate the heart rate and raise BP, and require frequent moni-
toring. Lifespan: The older adult may be at greater risk due to 
previously existing cardiovascular disease. Diverse Patients: 
Research suggests African Americans may experience an 
impaired [diminished] vascular response to isoproterenol, and 
vital signs should be monitored frequently during administration.)

• Instruct the patient to report palpitations, shortness of breath, 
chest pain, excessive nervousness or tremors, headache, or 
urinary retention immediately.

• Teach the patient to limit or eliminate the use of foods and 
beverages that contain caffeine because these may cause 
excessive nervousness, insomnia, and tremors.

• Closely monitor the IV infusion site when using IV adrenergics. 
All IV adrenergic drips should be given via infusion pump. 
(Blanching at the IV site is an indicator of extravasation and 
the IV infusion should be immediately stopped and the pro-
vider contacted for further treatment orders. Infusion pumps 
allow precise dosing of the medication.)

• To allay possible anxiety, teach the patient about the rationale 
for all equipment used and the need for frequent monitoring.

• Continue to monitor blood glucose and appropriate labo-
ratory work. (Adrenergic stimulation may increase blood 
glucose.)

• Teach the patient with diabetes to monitor his or her blood 
 glucose more frequently and to notify the healthcare provider if 
a consistent increase is noted. A change in antidiabetes medi-
cations or dosing may be required if glucose remains elevated.

• Monitor oral and nasal mucosa and breath sounds in patients 
taking inhaled adrenergic drugs. (Inhaled epinephrine and 
other adrenergic drugs may reduce bronchial secretions, 
making removal of mucus more difficult.)

• Inspect nasal mucosa for irritation, rhinorrhea, or bleeding 
after nasal use. Avoid prolonged use of adrenergic nasal 
sprays. (Vasoconstriction may cause transient stinging, 
excessive dryness, or bleeding. Rebound congestion with 
chronic rhinorrhea may result after prolonged treatment.)

• Teach the patient to increase fluid intake to moisten airways and 
assist in the expectoration of mucus, unless contraindicated.

• Instruct the patient not to use nasal spray longer than 
3–5 days without consulting the provider. OTC saline nasal 
sprays may provide comfort if mucosa is dry and irritated. 
Increasing oral fluid intake may also help with hydration.

• Lifespan: Teach the caregiver that adrenergic nasal sprays 
and other decongestants are not recommended in children 
and should be used only under a provider’s supervision.

continued
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 3. Propranolol (Inderal) has been ordered for a patient 
with hypertension. Because of adverse effects related 
to this drug, the nurse would carefully monitor for 
which adverse effect?
1. Bronchodilation

2. Tachycardia

3. Edema

4. Bradycardia

 4. The healthcare provider prescribes epinephrine 
(Adrenalin) for a patient who was stung by several 
wasps 30 minutes ago and is experiencing an allergic 
reaction. The nurse knows that the primary purpose 
of this medication for this patient is to:
1. Stop the systemic release of histamine produced 

by the mast cells.

2. Counteract the formation of antibodies in response 
to an invading antigen.

3. Increase the number of white blood cells pro-
duced to fight the primary invader.

4. Increase a declining blood pressure and dilate 
constricting bronchi associated with anaphylaxis.

 5. To avoid the first-dose phenomenon, the nurse 
knows that the initial dose of prazosin (Minipress) 
should be:
1. Very low and given at bedtime.

2. Doubled and given before breakfast.

3. The usual dose and given before breakfast.

4. The usual dose and given immediately after 
breakfast.

 6. A patient who is taking an adrenergic-blocker for 
hypertension reports being dizzy when first getting 
out of bed in the morning. The nurse should advise 
the patient to:
1. Move slowly from the recumbent to the upright 

position.

2. Drink a full glass of water before rising to increase 
vascular circulatory volume.

3. Avoid sleeping in a prone position.

4. Stop taking the medication.

PATIENT-FOCUSED Case Study

Tyrone Mathey is a 48-year-old man who is an attorney at 
a large law firm. He has made an appointment with his 
healthcare provider today for increased feelings of anxiety, 
headaches, and “just not feeling well.” His medical and 
family histories indicate that both of his parents died within 
the last 10 years. His father died of a stroke and his mother 
died of a heart attack. Mr. Mathey states that he has been 
prescribed prazosin (Minipress) in the past but he stopped 
taking it. When questioned about why he chose not to take 
the medication, he reluctantly confides in you that he sus-
pected the medication was causing adverse sexual effects. 

His body temperature is 37°C (98.6°F), heart rate is 88 beats/
min, respiratory rate is 18 breaths/min, and blood pressure 
is 160/90 mmHg. During the examination, an ECG and labo-
ratory test results were all within normal limits.

1. Identify the mechanism of action associated with 
 prazosin (Minipress).

2. Could the prazosin (Minipress) be the cause of his 
sexual adverse effects?

3. As this patient’s nurse, how would you approach the 
topic of medication-induced sexual dysfunction?

CRITICAL THINKING Questions

 1. A 24-year-old patient is evaluated for seasonal aller-
gies by his healthcare provider. The provider recom-
mends phenylephrine (Neo-Synephrine) nasal spray 
to treat symptoms related to allergic rhinitis. When 
teaching this patient about his medication, what 
therapeutic effects will the phenylephrine (Neo-
Synephrine) provide? What adverse effects should 
the patient be observant for?

 2. A 66-year-old man has had increasing trouble with 
urination, including difficulty starting to urinate and 
feeling that his bladder has not completely emptied. 
His provider prescribes doxazocin (Cardura) for treat-
ment of BPH. The patient is alarmed and asks the 
nurse, “Why was I prescribed this? My brother takes 
it for high blood pressure and my blood pressure is 
normal!” As the nurse, how would you respond?

See Appendix A for answers and rationales for all activities.
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IMPLEMENTATION

Interventions and (Rationales) Patient-Centered Care

Patient understanding of drug therapy:
• Use opportunities during administration of medications and 

during assessments to provide patient education. (Using 
time during nursing care helps to optimize and reinforce key 
 teaching areas.)

• The patient or caregiver should be able to state the reason 
for the drug; dose and scheduling; adverse effects to observe 
for and when to report; equipment needed as appropriate 
and how to use that equipment; and the required length of 
 medication therapy needed with any special instructions 
regarding renewing or continuing the prescription.

Patient self-administration of drug therapy:
• When administering medications, instruct the patient or 

 caregiver in the proper self-administration of drugs and 
 ophthalmic drops. (Using time during nurse administration  
of these drugs helps to reinforce teaching.)

• Instruct the patient in proper administration techniques, 
 followed by teach-back.

• The drug should be taken at the same time each day  
when possible.

See Table 13.4 for a list of drugs to which these nursing actions apply.

Nursing Practice Application continued

The numbered key concepts provide a succinct summary 
of the important points from the corresponding numbered 
section within the chapter. If any of these points are not 
clear, refer to the numbered section within the chapter  
for review.

 13.1 Norepinephrine is the primary neurotransmitter 
released at adrenergic receptors, which are divided 
into alpha and beta subtypes. Drugs can affect ner-
vous transmission across a synapse by preventing the 
synthesis, storage, or release of the neurotransmitter; 
by preventing the destruction of the neurotransmitter; 

or by influencing the binding of neurotransmitters to 
the receptors.

 13.2 Sympathomimetics act directly by activating adrener-
gic receptors or indirectly by increasing the release of 
norepinephrine from nerve terminals. They are used 
primarily for their effects on the heart (hypertension, 
cardiac arrest), bronchial tree (asthma, COPD), and 
nasal passages (nasal congestion).

 13.3 Adrenergic-blocking drugs are used primarily for 
treatment of hypertension (minor use for BPH) and are 
the most widely prescribed class of autonomic drugs.

Chapter Review

KEY Concepts

REVIEW Questions

 1. Following administration of phenylephrine (Neo- 
Synephrine), the nurse would assess for which 
adverse drug effects?
1. Insomnia, nervousness, and hypertension

2. Nausea, vomiting, and hypotension

3. Dry mouth, drowsiness, and dyspnea

4. Increased bronchial secretions, hypotension, and 
bradycardia

 2. A patient is started on atenolol (Tenormin). Which 
is the most important action to be included in 
the plan of care for this patient related to this 
medication?
1. Monitor apical pulse and blood pressure.

2. Elevate the head of the bed during meals.

3. Take the medication after meals.

4. Consume foods high in potassium.
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 3. Propranolol (Inderal) has been ordered for a patient 
with hypertension. Because of adverse effects related 
to this drug, the nurse would carefully monitor for 
which adverse effect?
1. Bronchodilation

2. Tachycardia

3. Edema

4. Bradycardia

 4. The healthcare provider prescribes epinephrine 
(Adrenalin) for a patient who was stung by several 
wasps 30 minutes ago and is experiencing an allergic 
reaction. The nurse knows that the primary purpose 
of this medication for this patient is to:
1. Stop the systemic release of histamine produced 

by the mast cells.

2. Counteract the formation of antibodies in response 
to an invading antigen.

3. Increase the number of white blood cells pro-
duced to fight the primary invader.

4. Increase a declining blood pressure and dilate 
constricting bronchi associated with anaphylaxis.

 5. To avoid the first-dose phenomenon, the nurse 
knows that the initial dose of prazosin (Minipress) 
should be:
1. Very low and given at bedtime.

2. Doubled and given before breakfast.

3. The usual dose and given before breakfast.

4. The usual dose and given immediately after 
breakfast.

 6. A patient who is taking an adrenergic-blocker for 
hypertension reports being dizzy when first getting 
out of bed in the morning. The nurse should advise 
the patient to:
1. Move slowly from the recumbent to the upright 

position.

2. Drink a full glass of water before rising to increase 
vascular circulatory volume.

3. Avoid sleeping in a prone position.

4. Stop taking the medication.

PATIENT-FOCUSED Case Study

Tyrone Mathey is a 48-year-old man who is an attorney at 
a large law firm. He has made an appointment with his 
healthcare provider today for increased feelings of anxiety, 
headaches, and “just not feeling well.” His medical and 
family histories indicate that both of his parents died within 
the last 10 years. His father died of a stroke and his mother 
died of a heart attack. Mr. Mathey states that he has been 
prescribed prazosin (Minipress) in the past but he stopped 
taking it. When questioned about why he chose not to take 
the medication, he reluctantly confides in you that he sus-
pected the medication was causing adverse sexual effects. 

His body temperature is 37°C (98.6°F), heart rate is 88 beats/
min, respiratory rate is 18 breaths/min, and blood pressure 
is 160/90 mmHg. During the examination, an ECG and labo-
ratory test results were all within normal limits.

1. Identify the mechanism of action associated with 
 prazosin (Minipress).

2. Could the prazosin (Minipress) be the cause of his 
sexual adverse effects?

3. As this patient’s nurse, how would you approach the 
topic of medication-induced sexual dysfunction?

CRITICAL THINKING Questions

 1. A 24-year-old patient is evaluated for seasonal aller-
gies by his healthcare provider. The provider recom-
mends phenylephrine (Neo-Synephrine) nasal spray 
to treat symptoms related to allergic rhinitis. When 
teaching this patient about his medication, what 
therapeutic effects will the phenylephrine (Neo-
Synephrine) provide? What adverse effects should 
the patient be observant for?

 2. A 66-year-old man has had increasing trouble with 
urination, including difficulty starting to urinate and 
feeling that his bladder has not completely emptied. 
His provider prescribes doxazocin (Cardura) for treat-
ment of BPH. The patient is alarmed and asks the 
nurse, “Why was I prescribed this? My brother takes 
it for high blood pressure and my blood pressure is 
normal!” As the nurse, how would you respond?

See Appendix A for answers and rationales for all activities.
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