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■■ Identify current pharmacologic agents that are appropriate for each condition/diagnosis.
■■ Recommend optimal pharmacologic interventions based on patient-specific characteristics.
■■ Provide appropriate patient-specific counseling points and optimal overall medication management.
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Overview of Autonomic Agents
The variety of vital functions that are regulated by the nervous system has led to the development of a class of drugs 
with a significant number of important therapeutic uses. The central nervous system is divided into two distinct 
pathways based on the presence of parasympathetic (cholinergic/muscarinic) versus sympathetic (adrenergic) re-
ceptors. Autonomic drugs generally produce either excitation or inhibition of certain types of smooth muscle, such 
as those found in the blood vessels of organs and glands and in the skin and mucous membranes. These drugs may 
also lead to metabolic and endocrine changes that include, but are not limited to, increased hepatic glycogenolysis 
and modulation of the secretion of insulin and other hormones. Respiration, gastrointestinal motility, and muscular 
movements are also influenced by drugs that impact the autonomic system.

Many of the agents within the autonomic drug class have either little or no action when administered orally, and 
the degree of their action and the intensity of their pharmacologic effects vary significantly when the drugs are ad-
ministered intramuscularly, intravenously, or are inhaled into the lungs. The response to autonomic agents depends 
on the density and proportion of receptors available, but is also balanced by the body’s reaction to reflex homeostatic 
adjustments coordinated by the baroreceptor system. Clinicians must be mindful that patients with comorbid medical 
illness or advancing age will exhibit altered reaction and reflex mechanisms and, therefore, may be subject to exagger-
ated or unexpected adverse drug reactions or impaired intended therapeutic effects of autonomic drugs.
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Autonomic drugs are used for a number of indications that include blood pressure reduction, respiratory bron-
chodilation, and allergic reactions/anaphylaxis. Autonomic agents are frequently selected for use in patients experi-
encing cardiac arrest and who are in need of cardiopulmonary resuscitation. In addition, they are routinely used in 
topical form for vasoconstriction and to shrink mucous membranes. Interest in the use of these agents for patients 
with congestive heart failure has been increasing, and although the responses of certain receptors are often less robust 
in a failing heart, there may be future consideration for new roles for agents within this class.

4.1  Autonomic-Parasympathomimetic (Cholinergic) Agents
Drugs within this therapeutic category are agents that imitate or influence the action of the neurotransmitter ace-
tylcholine. Muscarinic acetylcholine receptors in the peripheral nervous system are found with the highest density 
within the central nervous system (CNS), the hippocampus, cortex, and thalamus. Acetylcholine (ACh) is the neu-
rotransmitter responsible for stimulating muscarinic receptors; thus it is described as having “cholinergic” activity. 
Acetylcholine is the primary neurotransmitter of nerve signals within the peripheral nervous system and it is quickly 
broken down by the enzymes acetylcholinesterase (AChE) and plasma butyrylcholinesterase, rendering it inactive. 
Drugs that mimic muscarinic agonists are generally able to provide longer actions systemically owing to chemical 
manipulations involving congeners (relative “like” substances) of ACh or natural alkaloids that stimulate both nic-
otinic and muscarinic receptors. The action of ACh is highly variable, but can be generally described as activity in-
fluencing parasympathetic nerves in the sweat glands, skeletal muscle with somatic innervation, and smooth muscle 
in blood vessels and other cardiac tissue. Dilation of blood vessels, increased bodily secretions, and decreased heart 
rate are all associated with the actions of acetylcholine and are responsible for the adverse-effect profile, as well as the 
beneficial therapeutic effects, of a drug within this therapeutic category.

The properties of muscarinic receptors vary. Five such receptors have been identified, designated as M1 through 
M5. Although specific muscarinic receptor subtypes have been identified, the development of selective agonists and 
antagonists for these subtypes has been a challenge because currently recognized agents have a broad spectrum of ac-
tivity at most of these receptors.

Drugs influencing ACh are responsible for respiratory bronchoconstriction and secretion as well as urinary ef-
fects, with their stimulating actions causing detrusor muscle contraction, increased voiding pressure, and ureteral 
peristalsis. Gastrointestinal (GI) actions that result from exposure to ACh include, but are not limited to, increased 
secretions. For this reason, caution should be used when considering the use of these agents in patients with peptic 
ulcer disease, as acetylcholinesterase inhibitors can increase stomach acid.

Both the bladder and GI effects are thought to be mediated by multiple muscarinic receptor subtypes. ACh stim-
ulates secretions from other glands, including the lacrimal, nasopharyngeal, salivary, and sweat glands. Endogenous 
and exogenous ACh has limited ability to cross the blood‒brain barrier; however, muscarinic agonists that are formu-
lated to enter into the CNS play an important role in cognitive function, motor control, appetite regulation, nocicep-
tion, seizure threshold, and other processes.

Due to their intrinsic pharmacologic actions, cholinesterase inhibitors have vagotonic effects on the sinoatrial 
and atrioventricular nodes, leading to bradycardia and atrioventricular (AV) block, which may then exacerbate syn-
cope or hypotensive events. All patients should be considered at risk for adverse cardiac effects when they take cho-
linesterase inhibitors, as bradycardia and heart block have occurred in patients without previously diagnosed cardiac 
conduction abnormalities. These agents should be used with caution in patients with cardiac disease, such as sick 
sinus syndrome, severe cardiac arrhythmias, or cardiac conduction disturbances (e.g., sinoatrial block, AV block).

Acetylcholinesterase inhibitors are also likely to exaggerate the effects of neuromuscular blocking agents during 
anesthesia, resulting in potentially extended respiratory depression. Among other concerns, their use is not recom-
mended in patients recovering from gastrointestinal surgery due to the effects on the GI tract resulting from the cho-
linergic actions of these drugs.

Autonomic-Parasympathomimetic (Cholinergic) Agents

Ambenonium
Bethanechol
Cevimeline
Donepezil
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Galantamine
Neostigmine
Physostigmine
Pyridostigmine
Rivastigmine

Case Studies and Conclusions

BP is a 72-year-old female with newly diagnosed mild-stage Alzheimer’s disease (AD). Her daughter LS would 
like to know which of the acetylcholinesterase inhibitors her mother could take for the duration of her illness as it 
progresses.

1.	 Which agent is approved only for mild to moderate illness, but NOT severe illness?

a.	 Donepezil
b.	 Galantamine
c.	 Rivastigmine
d.	 Pyridostigmine

Answer B is correct. Of the three acetylcholinesterase inhibitors, only galantamine is approved only for mild to moderate ill-
ness, not for severe stages of AD.

LS would like to know more about the possible side effects of these acetylcholinesterase inhibitors.

2.	 What is the most common side effect that she should expect her mother to experience?

a.	 Weight gain
b.	 Tachycardia
c.	 Seizure
d.	 Diarrhea

Answer D is correct. Diarrhea is the most common side effect of acetylcholinesterase inhibitors among the options listed.

JR is a candidate for bethanechol therapy due to a recent diagnosis of neurogenic bladder.

1.	 Which concurrent medical illness would preclude use of bethanechol due to an absolute 
contraindication?

a.	 COPD
b.	 Hypertension
c.	 Inflammatory bowel disease
d.	 Orthostatic hypotension

Answer C is correct. Inflammatory bowel disease (especially severe conditions) is a contraindication to bethanechol use. The 
other conditions warrant caution, but do not present as potentially serious a concern (i.e., patients should avoid their use “if 
possible”).

JR has read about this new medication and is worried about the potential for nausea and stomach upset.

2.	 What is a recommendation to reduce the potential for this adverse effect?

a.	 Administer on an empty stomach 1 hour before a meal
b.	 Administer on a full stomach 2 hours after a meal
c.	 Administer without regard to meals, take just before bedtime
d.	 Administer without regard to meals, take just upon awakening

Answer A is correct. Timing administration of bethanechol for 1 hour before a meal provides the necessary “empty stomach” 
condition to optimize this therapy and to reduce adverse GI side effects.
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4.2  Autonomic-Anticholinergic Agents
The muscarinic receptor antagonists include natural, synthetic, and semisynthetic alkaloid derivatives. The antago-
nists that have been developed to mimic the action of the natural compounds exhibit greater selectivity (though not 
absolute) as well as different rates of onset and durations of action (some shorter, some longer). Muscarinic antago-
nists inhibit the action of ACh by preventing binding to parasympathetic and sympathetic cholinergic receptors. For 
this reason, this class of medications has been termed “anticholinergic” agents.

Decreased salivary and bronchial secretions and sweating, pupillary dilation, visual changes, increased heart 
rate, bronchodilation, inhibited urination, and decreased intestinal tone and motility are all typical effects seen 
with the administration of anticholinergic medications. Some antagonists of acetylcholine, such as trihexyphe-
nidyl, exhibit additional inhibition of cholinergic stimuli at muscarinic receptors in the CNS and, to a lesser ex-
tent, in smooth muscle. This multiple receptor site action allows for additional direct antispasmodic actions on 
smooth muscle, as well as the typical antisecretory, mydriatic, and positive chronotropic activities seen with these 
agents.

Autonomic-anticholinergic agents have been used to reduce GI hypermotility. However, caution must be exer-
cised when they are used in patients with gastroesophageal reflux disease (GERD) or hiatal hernia associated with 
reflux esophagitis, because the decreased gastric motility and relaxation of the lower esophageal sphincter can pro-
mote gastric retention and aggravate reflux in these patients. The anticholinergic effects of drugs in this class can 
also cause increased intraocular pressure, so they should be used with extreme caution in patients with open-angle 
glaucoma. Their use may cause patients to complain of dry eyes and discomfort when using contact lenses, often 
requiring additional lubricating drops or leading to discontinuation of the use of lenses while on these medica-
tions. Older male patients may exhibit exacerbations of symptoms of benign prostatic hypertrophy due to worsen-
ing urinary retention. Anticholinergic drugs may exacerbate symptoms associated with dementia and may cause 
tachycardia, increasing adverse risks for patients with cardiac disease. The total anticholinergic side effect burden 
increases when multiple concurrent medications with the same side effects are co-administered and can lead to in-
creased toxicity.

While receptor selectivity has been difficult to target, some synthetic and semisynthetic muscarinic receptor an-
tagonist derivatives have exhibited a greater degree of selectivity for subtypes of muscarinic receptors. Examples of 
such agents include homatropine and tropicamide, which both have a shorter duration of action than atropine, and 
methscopolamine, ipratropium, and tiotropium, which do not readily cross the blood‒brain barrier or other mem-
branes. The synthetic derivatives possessing some degree of M3 receptor selectivity include the newer agents dar-
ifenacin and solifenacin.

Antiparkinsonian Agents

Benztropine (see also the Antiparkinsonian Agents in the Central Nervous System chapter)
Diphenhydramine (see also the First-Generation Antihistamines section in the Antihistamines chapter)
Procyclidine (see also the Central Nervous System chapter)
Trihexyphenidyl (see also the Antiparkinsonian Agents in the Central Nervous System chapter)

Antimuscarinics/Antispasmodics

Like other anticholinergic medications, antimuscarinic agents can cause blurred vision, drowsiness, or dizziness. For 
this reason, patients should use caution when driving or operating machinery until they determine the side effects 
of the drug. Due to the potential to increase heart rate and to potentiate arrhythmias, some patients may experience 
ischemia when using these agents. Antimuscarinic agents should be used with caution in patients with known cardiac 
disease or in other comorbid disease states that could be worsened with tachycardia.

Antimuscarinics should be used with caution in patients with renal impairment or renal failure because both 
their metabolites and the unchanged parent drug are excreted in the kidneys, leading to an unwelcomed increase in 
anticholinergic effects. Additionally, the antimuscarinic actions of atropine may cause urinary retention and should 
be avoided in patients with prostatic hypertrophy and urinary or bladder obstruction.

Short-acting antimuscarinic antagonists (SAMAs) have generally been used along with short-acting β2 agonists 
(SABAs) as the backbone of therapy for a number of respiratory illnesses, including chronic obstructive pulmonary 
disease (COPD). Although COPD and asthma are different inflammatory processes that produce different kinds 
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of bronchoconstriction, both diseases can have serious consequences if not managed adequately. COPD appears to 
involve a significant cholinergic component, so antimuscarinics can be as effective in inhibiting bronchoconstriction 
as SABAs are at reversing it.

Antimuscarinic agents have also been used as augmentation therapy in treatment of irritable bowel dis-
ease and peptic ulcer disease. However, their adverse effects limit their use and only a limited number of well-
controlled studies have been published to support their use in most conditions. Consequently, these agents have 
been replaced by other medications that are more effective or cause fewer adverse effects. A careful review of 
individual agents listed on the companion drug grid is warranted for a more comprehensive understanding of 
the unique characteristics of each drug and will help you to prepare to answer the case studies at the end of each 
section.

Antimuscarinics/Antispasmodics

Aclidinium
Atropine
Belladonna
Dicyclomine
Glycopyrrolate
Hyoscyamine
Ipratropium
Mepenzolate
Methscopolamine
Propantheline
Scopolamine
Tiotropium
Umeclidinium

Case Studies and Conclusions

JP is a 55-year-old college professor who has been a 2-pack-per-day smoker for the last 20 years. He presents to the 
clinic today with a new diagnosis of COPD and a prescription for tiotropium capsule inhalation (Spiriva Handihaler). 
He is also seeking information on smoking cessation. JP has no other medical comorbidities, but his primary care 
provider stated that his renal function is “lower” than she would like it to be.

1.	 Which adverse effects from tiotropium might JP experience in light of his impaired renal function 
as compared to his peers with normal/adequate renal function?

a.	 Renal failure
b.	 Increased anticholinergic effects
c.	 Elevated liver function tests (LFTs)
d.	 syndrome of inappropriate antidiuretic hormone secretion (SIADH)

Answer B is correct. Tiotropium is primarily eliminated in the urine, so patients with moderate to severe renal impairment 
(creatinine clearance [CrCl] less than 60 mL per minute) may be at an increased risk of anticholinergic-induced events.

One month after initiating tiotropium therapy, JP returns to clinic and describes having used this medication to 
control one of his “breathing attacks,” only to have his family call 911 because he was unable to catch his breath. He 
denies any swelling of his lips or tongue during the events.

2.	 What would be the most reasonable approach in discussing future recommendations for JP so that 
he can have more successful treatment and symptom control in the future?

a.	 Discontinue tiotropium, because he must be allergic to it.
b.	 The lactose in tiotropium causes this reaction in everyone.
c.	 Tiotropium is not intended to be a rescue intervention.
d.	 Seek a diagnostic reevaluation.
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Answer C is correct. Tiotropium is not intended for rescue therapy of acute bronchospasm attacks. Although immediate hy-
persensitivity reactions (including swelling of the lips, tongue, or throat) may occur after its administration, JP has been tak-
ing his tiotropium only “as needed,” which is likely the reason for his shortness of breath.

JP describes a “less robust” improvement in his COPD than he expected with the start of tiotropium a month ago. 

3.	 What do you advise?

a.	 Tiotropium may take up to 8 weeks to see the full effect.
b.	 He must be using the product incorrectly.
c.	 His COPD may be too severe for this medication to be effective.
d.	 He may be a candidate for a lung transplant.

Answer A is correct. Tiotropium may take up to 8 weeks to see the full effect. Given that this patient has been having “some relief,” 
though not as “robust” as he would expect, continuation would be warranted to see if he can achieve his optimal therapeutic goals.

CS is a 25-year-old waitress who is experiencing irritable bowel disease. She has received a prescription for dicyclo-
mine 10 mg capsules to be taken 4 times daily for 30 days. She has not begun taking her medication yet and asks you 
if you have any “recommendations” for her as a clinician.

1.	 What would you advise CS regarding her new medication?

a.	 This type of medication takes time to build up in her system before it works.
b.	 She should request an increased dose after a few days if the medication does not work.
c.	 She should expect immediate results with complete symptom resolution.
d.	 Data indicate that this medication works best if used longer than 2 weeks.

Answer B is correct. This is a relatively low dose, and the manufacturer recommends an increase in dose up to  
40 mg PO 4 times per day during the first week to control symptoms. If the dosage is not effective within 2 weeks of therapy, 
or if side effects develop that require doses less than 80 mg per day PO, the manufacturer recommends drug discontinuation.

CS tells you that the pharmacist indicated that this drug carries a universal prescribing alert relative to its anti-
cholinergic side effects.

2.	 What would you describe as one of the elements of this universal prescribing alert?

a.	 This class of medications may decrease the effectiveness of birth control pills.
b.	 This class of medications may cause ovarian benign hyperplasia.
c.	 This class of medications may cause wakefulness and insomnia.
d.	 This class of medications may alter her ability to regulate her body temperature.

Answer D is correct. Anticholinergic medications impair the body’s natural ability to sweat and decrease an elevated body 
temperature. Generally, these agents are sedating. They also cause complications for male patients who are predisposed to 
benign prostatic hypertrophy. They are not known to interfere with the efficacy of oral contraceptives.

4.3  Autonomic-Sympathomimetic Adrenergic Agents
Sympathomimetic amines are adrenergic receptor agonists that produce sympathomimetic-stimulant-like effects 
that facilitate the release, block the transport (or reuptake), decrease metabolism or “imitate” the actions of norepi-
nephrine (NE), a hormone that is associated with sympathetic neurons. Some medications (such as ephedrine) may 
directly activate the release of NE while also indirectly causing a release of NE; thus, they are classified as “mixed-
acting” sympathomimetic drugs. Other agents are described as either direct or indirect acting. These agents can be 
used to treat cardiac arrest and low blood pressure among other conditions.

While autonomic-sympathomimetic agents are indicated for use in patients with open-angle glaucoma, they 
can exacerbate closed-angle glaucoma and, therefore, are contraindicated in patients with this condition. Other 
contraindications include severe hypertension and ventricular tachycardia, including arrhythmias associated with 
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tachycardia. These agents are also contraindicated in patients with thyrotoxicosis, including hyperthyroidism. 
The FDA labeling of autonomic-sympathomimetic agents carry black box warnings with which clinicians should 
become familiar.

Autonomic-sympathomimetic agents, particularly when administered parenterally, should be avoided in patients 
with severe cardiac disease (such as coronary artery disease, angina, and myocardial infarction) or with bradycardia 
or AV block. Further caution is warranted in patients with uncontrolled hypertension due to the increased likelihood 
of adverse cardiac events. Even ophthalmic or nasal formulations can complicate these preexisting conditions, so they 
should also be used with caution in patients with known or suspected cardiac disease. This caution is extended to 
patients with cerebrovascular disease and history of or increased risk for stroke. Severe tissue necrosis due to vaso-
constriction of small blood vessels has been reported with autonomic-sympathomimetic agents, so caution in patients 
with extensive peripheral vascular disease is warranted to avoid excessive vasoconstriction or ischemia of vital organs.

These agents should also be used with caution in men with symptomatic, benign prostatic hypertrophy, due to 
the potential for urinary retention. Sympathomimetic autonomic agents may also stimulate insulin production, in-
crease glycogenolysis in the liver, and complicate the management of diabetes mellitus.

Alpha-Adrenergic Agonists

Midodrine
Phenylephrine
Clonidine (see also the Hypotensive Agents section in the Cardiovascular Agents chapter)
Guanabenz (see also the Hypotensive Agents section in the Cardiovascular Agents chapter)
Methyldopa (see also the Hypotensive Agents section in the Cardiovascular Agents chapter)

Beta-Adrenergic Agonists

Beta-adrenergic drugs may exhibit a strong inotropic effect that alters or changes the strength of muscular contrac-
tion of the heart and, therefore, are potentially harmful in the presence of a severe mechanical obstruction such as 
idiopathic hypertrophic subaortic stenosis. In patients with this condition, the presence of narrow aortic valves in-
creases the demand on the left ventricle to pump harder in order to force blood through these valves, resulting in en-
largement of the left ventricle, contributing to increased risk of heart failure. Certain medications in this category can 
be used with caution to treat patients with cardiac diseases including acute myocardial infarction, unstable angina, 
and severe coronary artery disease. The inotropic and chronotropic effects of drugs within this class may increase 
cardiac oxygen demand due to the increased muscle activity.

Use these agents with caution in patients with occlusive vascular disease such as atherosclerosis, peripheral vascular 
disease, or Raynaud’s disease, as well as in patients with preexisting vascular damage because of the risk of vasoconstric-
tion and subsequently decreased circulation to the extremities associated with some of these drugs (such as dopamine).

Nonselective Beta-Adrenergic Agonists

Isoproterenol

Selective Beta1-Adrenergic Agonists

Dobutamine
Dopamine

Selective Beta2-Adrenergic Agonists

These medications are further subdivided into short-acting and long-acting beta2 receptor agonists (SABA and 
LABA), which are generally administered by oral inhalation via metered-dose inhaler (MDI) or nebulizer for 
patients with a variety of respiratory conditions. The LABAs are indicated for maintenance treatment, whereas 
SABAs may be used for rescue therapy if the patient experiences breakthrough shortness of breath. All LABAs are 
contraindicated for monotherapy treatment of asthma. Thus, if LABAs are prescribed for patients with asthma, 
they must be used concurrently with a medication indicated for use to control asthma (i.e., inhaled corticosteroid 
[ICS]).
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Some of these agents (including certain LABAs) can be used to prevent exercise-induced bronchospasm (EIB). 
When used for EIB, the dose should be administered at least 15 minutes before exercise, with additional doses taken 
only according to the manufacturer’s directions and not in excess of the Food and Drug Administration’s (FDA) total 
daily recommended maximum dose. Patients who are on scheduled SABA/LABA maintenance therapy should not 
use additional doses to prevent EIB. If maintenance dosing or dosing prior to exercise with SABA/LABA therapy does 
not control EIB, then other appropriate treatment for EIB should be considered; this would include avoiding the use 
of LABAs alone without another long-acting controller medication because of the increased rate of serious adverse 
events such as asthma-related mortality, exacerbations requiring hospitalization, increased costs, and morbidity. Con-
troller agents generally used concurrently with LABAs include ICSs, which are typically added as first-line adjuncts to 
SABAs; however, exact guidance regarding the addition of a LABA to the EIB treatment regimen is not available.

Inhaled formulations are preferred over oral (swallowed) bronchodilators for many respiratory conditions, in-
cluding COPD. Given that many of these products are administered via oral inhalation, it is important that clinicians 
provide education on proper technique to optimize the drug therapy.

Selective Beta2-Adrenergic Agonists

Albuterol/levalbuterol
Arformoterol
Formoterol
Indacaterol
Metaproterenol
Olodaterol
Salmeterol
Terbutaline
Vilanterol

Alpha-and Beta-Adrenergic Agonists

These agents are well known for their vasoconstricting properties. From a therapeutic standpoint, this effect may be ben-
eficial in decreasing anaphylaxis as well as when used for an intervention for hypotension and shock. The class-related 
side effects are mainly attributable to this vasoconstriction. Caution should be observed to avoid extravasation during in-
travenous administration, as peripheral ischemia, tissue necrosis, and gangrene in the surrounding area can occur due to 
vasoconstriction. These agents must also be used with caution in patients with cardiovascular disease, diabetes, prostatic 
hyperplasia, seizures, thyroid dysfunction, and unstable motor symptoms due to their cardiovascular effects.

Alpha-and Beta-Adrenergic Agonists

Droxidopa
Ephedrine
Epinephrine
Norephinephrine
Pseudoephedrine

Case Studies and Conclusions

SD is a 25-year-old male who has recently been diagnosed with asthma and has read that he should not be receiving a 
“LABA.” He would like to discuss this issue further with his primary care provider.

1.	 What would you advise him?

a.	 LABAs are appropriate to use when combined with corticosteroids.
b.	 LABAs used as monotherapy are dangerous only if you overuse them.
c.	 LABAs can be replaced with a once-daily SABA if the patient prefers.
d.	 LABA monotherapy is dangerous only if the patient has severe asthma.

Answer A is correct. LABAs are appropriate when used in combination with other asthma control agents. Monotherapy with 
LABAs presents safety risks across the spectrum of care, not just when overused and not only in cases of severe asthma. 
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SABAs cannot be interchanged with LABAs on the same schedule. SABAs are short acting, so they need more frequent dosing 
than LABAs.

2.	 Which of the following medications would be considered a “LABA”?

a.	 Albuterol
b.	 Metaproteronol
c.	 Salmeterol
d.	 Isoproterenol

Answer C is correct. The rest of the options are SABAs.

DP is a 30-year-old female patient who would like to try to use a LABA for exercise-induced bronchospasm prior to 
dance class. She has a friend who uses formoterol for his asthma.

1.	  What would you advise this patient relative to her request?

a.	 LABAs are not appropriate for EIB under any condition.
b.	 Use formoterol 15 minutes prior to exercise.
c.	 Add formoterol for EIB as an extra dose to the twice-daily scheduled dose.
d.	 Use LABA intervention only if EIB occurs, not as prevention.

Answer B is correct. The formoterol package insert (PI) specifically recommends use prior to EIB, but the dose should not be 
“added” to the regular scheduled dose (it should not exceed the maximum daily dose [MDD]). Formoterol has an EIB indica-
tion, so not all LABAs are considered “inappropriate” for use in preventing bronchospasm; using any LABA as rescue, however, 
is inappropriate and dangerous.

DP has metabolic syndrome that results in abnormally high lipids, elevated blood glucose (she has diabetes), and 
obesity. 

2.	 Which of these metabolic panels could be complicated by the use of LABAs such as formoterol?

a.	 Hyperlipidemia
b.	 Hyperglycemia
c.	 Obesity
d.	 All of these elements

Answer B is correct. LABAs and beta2-adrenergic agonists as a class can cause an increase in blood glucose. The other answers 
are not associated with the use of LABAs.

4.4  Autonomic-Sympatholytic (Adrenergic Blocking) Agents
Autonomic-sympatholytic agents are associated with cardiac-stimulating effects, which in turn increase myocardial 
oxygen demand. Reflex tachycardia can be expected with their use and may exacerbate angina. For this reason, these 
agents are contraindicated in patients with acute myocardial infarction, a history of myocardial infarction, coronary 
insufficiency, angina, or any evidence of coronary artery disease.

Some drugs within this class may also have histamine-like effects and can stimulate gastric acid secretion, 
thereby complicating peptic ulcer disease.

Alpha Adrenergic Blocking Agents

Nonselective Alpha-Adrenergic Blocking Agents

Dihydroergotamine
Ergoloid mesylates
Ergotamine
Phenoxybenzamine
Phentolamine

	 Chapter 4  Autonomic Agents	 225

9781284110562_CH04.indd   225 30/11/16   7:15 PM

© Jones & Bartlett Learning, LLC, An Ascend Learning Company. Not for sale or distribution.



Nonselective Alpha1-Adrenergic Blocking Agents

Doxazosin (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Prazosin (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Terazosin (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)

Selective Alpha1-Adrenergic Blocking Agents

Alfuzosin
Silodosin
Tamsulosin
Carvedilol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Labetalol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)

Beta-Adrenergic Blocking Agents

Nonselective Beta-Adrenergic Blocking Agents

Carvedilol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Labetalol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Nebivolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Pindolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Propranolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Stalol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Timolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)

Selective Beta-Adrenergic Blocking Agents

Acebutolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Atenolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Betaxolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Bisoprolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Esmolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)
Metoprolol (see also the Adrenergic Agents section in the Cardiovascular Agents chapter)

Case Studies and Conclusions

TC is a 35-year-old mortgage broker who presents to clinic today after a long-standing history of migraine head-
aches that seems to be worsening with stress at work. He reports he was just evaluated by a neurologist to rule 
out anything “more serious” and was cleared with normal findings after magnetic resonance imaging (MRI) and 
neurology workup. He was told that he was unable to use a “triptan” because he is on Zoloft 100 mg daily for 
depression.

1.	 Why was TC told he could not take a triptan?

a.	 Triptans do not work well for patients who are depressed.
b.	 Triptans may increase the risk of serotonin syndrome.
c.	 Antidepressants block the triptan receptor.
d.	 All of these are true.

Answer B is correct. Triptans (e.g., sumatriptan) exert an influence on serotonin that can cumulatively add increased risk of se-
rotonin syndrome while a patient is taking a serotonin reuptake inhibitor (SSRI) such as sertraline (Zoloft). Triptans work just 
as well for depressed patients and do not block receptors for antidepressant treatment.
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TC would like to take ergotamine because his mother takes this medication and has good results with it.

2.	 Which dosing recommendation would you make for TC for an ergotamine regimen?

a.	 2 mg at first sign of migraine, then 2 mg every 30 minutes if needed
b.	 Maximum 6 mg per day, 10 mg per week
c.	 Take only “as needed,” as ergotamine is not meant for scheduled administration
d.	 All of these are true.

Answer D is correct. All of these recommendations are correct.

JP is a 65-year-old male who presents to clinic today with a chief complaint of urgency and feelings of always 
“having to go to the bathroom.” He is otherwise medically healthy and is on no other medication except a multiple 
daily vitamin.

1.	 If it is determined that this patient has benign prostatic hypertrophy and is prescribed tamsulosin, 
which advice would you provide to optimize his medication therapy?

a.	 Take in the morning so his sleep is not disturbed
b.	 Time the dose so it is taken a half-hour after a meal
c.	 Open the capsules and mix them in yogurt
d.	 May cause hypertension, so monitor his blood pressure

Answer B is correct. The patient should time dose so it is taken 30 minutes after the same meal daily. It is best to avoid morn-
ing administration, especially given that the hypotensive effects occur within the first 4 to 8 hours of taking the dose. Cap-
sules cannot be opened or chewed.

A few weeks later, JP describes an “amazing” improvement after taking his tamsulosin. He even comments about 
an episode where he had an erection that lasted for more than 3 hours and said he would not need to ask for a pre-
scription for Viagra.

2.	 What would you offer as a response?

a.	 Tamsulosin can often take the place of Viagra and saves money.
b.	 Tamsulosin can cause a medical emergency called priapism.
c.	 Tamsulosin can improve depression and increase libido.
d.	 All of these are true.

Answer B is correct. Although improvement of the patient’s urinary symptoms is a good thing, the emergency of prolonged 
erections is not. Prolonged erections should be reported promptly, as priapism is a medical emergency that may not resolve 
without emergency intervention and may have significant negative physiologic consequences.

4.5  Skeletal Muscle Relaxants and Miscellaneous Autonomic Agents

Centrally Acting Skeletal Muscle Relaxants

The action of centrally acting skeletal muscle relaxants is associated with an interrupted communication of neu-
rons within the central nervous system and not a direct effect on the muscle tissue. In addition to decreasing 
muscle tone and promoting relaxation, the CNS effects also include sedation, which in part is thought to be re-
sponsible for altered pain perception. Although overall evidence of comparable effectiveness of drugs within this 
class is lacking, GABA-derivative antispasmotic agents such as baclofen are known to be more effective when used 
for muscular spasm associated with multiple sclerosis as compared to those that relieve other musculoskeletal 
conditions.
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Centrally Acting Skeletal Muscle Relaxants

Carisoprodol
Chlorzoxazone
Cyclobenzaprine
Metaxalone
Methocarbamol
Tizanidine

Direct-Acting Skeletal Muscle Relaxants

Dantrolene

GABA-Derivative Skeletal Muscle Relaxants

Baclofen

Neuromuscular Blocking Agents

Atracurium
Cisatracurium
Pancuronium
Rocuronium
Succinylcholine
Vecuronium

Miscellaneous Skeletal Muscle Relaxants

Orphenadrine

Miscellaneous Autonomic Agents

Nicotine is the substance found in tobacco smoke and is well known for its addictive properties. It is not known to 
be carcinogenic, nor is it associated with the smoking-related adverse effects attributed to the polycyclic aromatic 
hydrocarbons (PAH) and other chemicals found in cigarettes. The therapeutic use of nicotine replacement has been 
widely accepted as a mainstay in smoking cessation, allowing the individual the opportunity to have a “controlled 
withdrawal” from nicotine and a more successful attempt to stay smoke free. Nicotine agonists, such as varenicline, 
have become increasingly more popular as an alternative aid for smoking cessation although there has been some 
recent focus on the potential neuropsychiatric side effects reported with their use.

Nicotine
Varenicline

Case Studies and Conclusions

LL is a 55-year-old female who is diagnosed with early-stage lung cancer that appears to be responsive to treatment. 
She would like to begin a smoking cessation regimen to finally “quit” once and for all.

1.	 Which of the following nicotine-replacement formulations is NOT dosed according to when the 
first cigarette of the day is smoked?

a.	 Gum
b.	 Lozenge
c.	 Inhaler
d.	 Patch

Answer D is correct. Lozenge strength is determined according to when the first cigarette of the day is smoked (if more than 
30 minutes after waking up, use 2 mg lozenge; if less than 30 minutes, use 4 mg lozenge). The gum and inhaler are also dosed 
based on time to first cigarette smoked (starting doses may also include the total number of cigarettes smoked per day). The 
nicotine patch is dosed based on the total number of cigarettes smoked within 24 hours.
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2.	 LL smokes roughly ½ pack per day. Which strength of gum would you order for her?

a.	 2 mg gum
b.	 4 mg gum
c.	 6 mg gum
d.	 No gum

Answer A is correct. If the patient smokes fewer than 25 cigarettes per day, use 2 mg gum. If the patient smokes more than  
25 cigarettes per day, use 4 mg gum. Gum is still an appropriate replacement for this patient if she agrees to it.

A 70-year-old family member calls to ask your professional advice about using varenicline (Chantix) for smoking 
cessation. She has heard a lot of good and bad things about this drug, but wants to hear what you have to say before 
talking to her physician.

1.	 What would you advise your family member about the proper way to use varenicline?

a.	 Patients must stop smoking for 1 week prior to the quit date so nicotine is cleared from the body.
b.	 Therapy is limited to 12 weeks, so patients must be serious about quitting before starting varenicline.
c.	 Patients must get a prescription before the quit date and start the drug 1 week before that quit date.
d.	 This patient is too old to take varenicline, so she should use nicotine patches.

Answer C is correct. The varenicline regimen must be established at least 1 week prior to the quit date (some patients require 
a longer baseline prior to the quit date—refer to the PI). Varenicline engages the nicotine receptors so that even if the patient 
smokes, he or she will not experience the same degree of reward.

QT

BL

PD

GD

Tips from the Field

Here are some suggestions for improving your patient’s technique when using most metered dose inhalers 
(MDI):

1.	 Instruct the patient on proper inhalation technique according to the product’s directions.

2.	 Prior to first use (and if not used again for a few days or longer), “priming” is often required.

3.	 The patient should exhale slowly and fully, and then close the lips around the end of the mouthpiece 
and inhale slowly, breathing deeply through the mouth, while pressing the dose-release button and 
continuing to breathe in slowly for as long as possible.

4.	 The patient should hold the breath for 10 seconds or for as long as comfortable.

5.	 The mouthpiece (and all other parts as recommended by the manufacturer) should be cleaned with a 
damp cloth or tissue at least once a week (or more frequently).

6.	 The inhaler contains a certain number of inhalation doses (products vary significantly regarding this 
number). Some products have dose indicators showing approximately how much medicine is left. 
Many inhalers have “beyond use dates” that require discarding the remaining product, even if the in-
haler is not empty.

Here are some suggestions for improving your patient’s success in smoking cessation:

1.	 Recognize that tobacco use disorder is a chronic disease and thus patients who are nicotine depen-
dent may have remission and relapse. Be patient, encourage, and motivate!

	 Chapter 4  Autonomic Agents	 229

9781284110562_CH04.indd   229 30/11/16   7:15 PM

© Jones & Bartlett Learning, LLC, An Ascend Learning Company. Not for sale or distribution.



References

American Geriatrics Society. 2015 updated Beers criteria for potentially inappropriate medication use in older adults. J Am Geriatr Soc. 
2015;63:2227-2246.

Chantix (varenicline) package insert. New York, NY: Pfizer Labs; October 2014.

Clinical Pharmacology (online database). Tampa, FL: Gold Standard, Inc.; 2013.

McEvoy GK, ed. AHFS: Drug Information. Bethesda, MD: American Society of Health-System Pharmacists; 2016.

Parsons JP, Hallstrand TS, Mastronarde JG, et al. An official American Thoracic Society clinical practice guideline: exercise-induced bron-
choconstriction. Am J Respir Crit Care Med. 2013;187:1016-1027.

Reeves RR, Pinkofsky HB, Carter OS. Carisoprodol: a drug of continuing abuse. J Am Osteopath Assoc. 1997;97:723-724.

U.S. Food and Drug Administration (FDA). FDA drug safety communication: safety review update of Chantix (varenicline) and risk of 
neuropsychiatric adverse events. 2011. http://www.fda.gov/Drugs/DrugSafety/ucm276737.htm. Accessed October 24, 2011.

2.	 Continue to remind your patients of the overall health benefits of quitting, including both short- and 
long-term gains.

3.	 Provide resources to your patients, including nicotine-replacement options. There are many “quit” sup-
port programs that may even offer free nicotine replacement.

4.	 During every episode of care, inquire about nicotine use, counsel about the need to quit, evaluate 
the willingness of the patient to quit, offer support to assist your patient along the entire spectrum of 
cessation, and arrange for follow-ups that will help identify problems, challenges, and to celebrate suc-
cesses, no matter how seemingly small.

Tammie Lee and Jacque
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