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A generation ago, psychiatrists were very familiar with anticholin-
ergic adverse effects due to the common use of tricyclic antidepres-
sants and typical antipsychotics with concomitant anticholinergic
drugs to manage extrapyramidal symptoms. However, since the intro-
duction of atypical antipsychotics and selective serotonin reuptake
inhibitors (SSRIs), prescribers generally appear to have become less
mindful of the anticholinergic neuropsychiatric effects that can occur
in vulnerable patient populations, such as the elderly.! In conjunc-
tion with this development, the proportion of older patients seen by
most psychiatrists has risen.? The convergence of these trends is high-
lighted in a recent study by Modi et al,! which uncovered that nearly
half of nursing home patients prescribed cholinesterase inhibitors for
dementia were also taking medications with anticholinergic activity.
We will briefly review the mechanisms and neuropsychiatric mani-
festations of drugs with anticholinergic properties and discuss safety
monitoring to limit anticholinergic load in susceptible populations.

Mechanism of Action and
Adverse Effects of Anticholinergic Drugs

The classic manifestations of anticholinergic toxicity comprise a
variety of peripheral and central nervous system effects, including
tachycardia (one of the initial signs of anticholinergic toxicity), flush-
ing (“red as a beet”), anhidrosis (“dry as a bone”), mydriasis (“blind as
abat”), urinary retention (“full as a flask”), agitation, delirium (“mad
as a hatter”), hyperthermia (“hot as a hare”), decreased bowel sounds,
and constipation.?

With the development of less anticholinergic psychotropics, the
acute signs and symptoms of anticholinergic toxicity are less likely
to be encountered clinically. Rather, adverse neuropsychiatric effects
tend to manifest in susceptible populations, such as the elderly or
those with mental illness, as they may already have cognitive deficits
or reduced cognitive reserve secondary to comorbid conditions (eg,
cerebrovascular disease, dementia, traumatic brain injury). Many
commonly prescribed medications from a variety of classes, includ-
ing antihistamines, antidepressants, and antipsychotics, have either
intended or unintended anticholinergic properties that can contrib-
ute to neuropsychiatric symptoms (Table 1).* Moreover, conditions
for which anticholinergic medications tend to be prescribed, such
as urinary incontinence or chronic obstructive pulmonary disease,
typically occur in later life.

Cholinergic neurotransmission occurs through the binding of
the neurotransmitter acetylcholine to either muscarinic or nicotinic
receptors. The term anticholinergic, however, traditionally refers
only to the effects of muscarinic receptor antagonism. Due to the
prominent influence of cholinergic neurotransmission throughout
the peripheral and central nervous systems, the diverse number of
adverse effects attributable to anticholinergics is not surprising. The
parasympathetic division of the autonomic nervous system is exclu-
sively cholinergic. Muscarinic receptors are present on effector cells
of the parasympathetic nervous system and sweat glands innervated
by the sympathetic nervous system. Adverse peripheral effects result
from excess muscarinic antagonism at the target organ. Centrally,
cholinergic neurons exist predominantly in the basal forebrain and the
mesopontine area within the rostral midbrain.® Cholinergic neurons
project to most cortical and subcortical structures and are influential
in arousal, sleep, cognition, movement, motivation, metabolism, and
the modulation of other neurotransmitters.>®

A number of studies over the past 2 decades have consistently
linked anticholinergic activity with poorer outcomes in the elderly
and those with major psychiatric disorders.
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Age-related peripheral and central pharmacokinetic and pharma-
codynamic effects on neurotransmission may contribute to drug sen-
sitivity in the elderly.” Moreover, cholinergic system degeneration, a
process known for its role in the pathophysiology of Alzheimer’s dis-
ease, may also accompany aging. Prescribing medications with anti-
cholinergic effects to older individuals places them at a greater risk
of developing cognitive impairment and possibly dementia.® Higher
serum anticholinergic activity is associated with lower Mini-Mental
State Examination scores’ and cognitive deficits in older adults.!®!!
This risk may be reduced by discontinuing medications with anti-
cholinergic effects.® Drugs that antagonize muscarinic receptors are
also known to contribute to fatigue, weakness, cognitive and psycho-
motor slowing, and falls.!>"!4

The memory and executive dysfunction in Alzheimer’s disease
and other dementias, in part secondary to cholinergic neuronal
degeneration, makes these individuals especially sensitive to anticho-
linergic effects.!>~1” Higher anticholinergic activity is associated with
worse cognitive impairment in persons with Alzheimer’s disease!®
and places them at increased risk of delirium.!® The use of drugs
with anticholinergic properties in patients with Alzheimer’s disease
may counteract any benefit derived from cholinesterase inhibitors
and was shown to contribute to worse clinical outcomes.?’ Higher
serum anticholinergic activity was also associated with a greater loss
of independence in a group of nursing home residents.”!

Anticholinergic activity also appears to exacerbate the cognitive
deficits that manifest in major mental illnesses, such as depression
and schizophrenia.»??-?° In persons with schizophrenia, higher
anticholinergic load has deleterious effects on attention, learning,
and memory.22-242627.29 There is evidence to suggest that cognitive
deficits persist regardless of improvement in either mood or psycho-
sis if patients are prescribed antidepressants or antipsychotics with
antimuscarinic effects.?>?

Monitoring Anticholinergic Load
and Minimizing Anticholinergic Effects

The serum anticholinergic radioreceptor assay is designed to
quantify the cumulative antimuscarinic activity of all substances pre-
sent in an individual’s serum, including medications, drug metabo-
lites, and possibly endogenous substances.* The anticholinergic
compounds compete with quinuclidinyl benzilate, a nonspecific
muscarinic receptor antagonist, for binding to prepared muscarinic
membranes derived from rat forebrains. The serum anticholinergic
assay has helped quantify the antimuscarinic activity of commonly
used drugs (Table 1),* and it has demonstrated a clear relationship

Table 1. Medications Commonly Prescribed to Elderly Patients
That Have the Highest Estimated Serum Anticholinergic
Activity (SAA)?

High SAA Moderate SAA Mild SAA
(>15 pmol/mL) (5 to 15 pmol/mL) (0.5 to <5 pmol/mL)
Amitriptyline Nortriptyline Citalopram
Doxepin Paroxetine Escitalopram
Clozapine Chlorpromazine Fluoxetine
Thioridazine Olanzapine Mirtazapine
Atropine Oxybutynin Quetiapine
Dicyclomine Temazepam
L-hyoscyamine Ranitidine
Tolterodine Lithium

Based on Chew et al.* SAA values presented in atropine equivalents.
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between anticholinergic load and cognitive impairment.>!#3* The
assay, however, is not available clinically due to methodological
issues and interlaboratory variation. Serum anticholinergic activ-
ity has not been found to be associated with toxicity, and thus the
assay cannot reliably predict delirium. Moreover, as a measure of
peripheral anticholinergic activity, it does not provide direct quan-
tification of CNS effects. Thus, newer anticholinergic agents that
have limited-to-no access to the CNS may be identified as having
high anticholinergic activity.

The physician must rely on clinical instruments or source mate-
rials to identify medications that may contribute to a patient’s total
anticholinergic burden (eg, Table 1).* One such measure is the Anti-
cholinergic Drug Scale (ADS), which rates drugs on the basis of their
degree of anticholinergic activity.>! The total score is derived from
adding the anticholinergic activity of all medications taken by the
patient. Although reliable, the ADS accounts for only a fraction of
the individual variance in levels of serum anticholinergic activity.*?
Despite this limitation, the ADS is useful as a tool for identifying
drugs that may add to the cumulative effects of drugs with mild-
to-modest anticholinergic activity. In taking a complete medication
history, it is important to remember that many over-the-counter
drugs have potent anticholinergic effects. Common examples
include sleep aids and cold and flu remedies (eg, diphenhydramine),
antinauseants/antiemetics (eg, dimenhydrinate), H, antihistamines
(eg, ranitidine), gastrointestinal agents (eg, atropine, dicyclomine,
L-hyoscyamine), and urinary incontinence agents (eg, tolterodine,
oxybutynin).

There are a number of antipsychotics (ie, high-potency typical
antipsychotics and most atypical antipsychotics, except olanzapine
and clozapine)*3* and antidepressants (ie, SSRIs, except paroxetine)
available to the prescriber that have minimal-to-no anticholinergic
activity.! Yet, one must still be cautious in selecting an agent with
mild-to-modest anticholinergic activity if it is prescribed in conjunc-
tion with other drugs with antimuscarinic properties. Similarly, there
are newer antihistaminergic (eg, second-generation H; antagonists)
and anticholinergic agents that have minimal CNS effects in com-
parison with older agents.>>3” For example, the bladder antispas-
modic agent trospium has limited ability to cross the blood-brain
barrier, and solifenacin and darifenacin are selective antagonists of
M; receptors, which are found primarily in the bladder and gut.

Conclusion

Prescribers need to be vigilant for adverse anticholinergic effects,
particularly in the elderly. The classic symptoms of anticholinergic
toxicity, if present, may manifest in only an attenuated form. More
likely is that this population will exhibit cognitive deficits and neuro-
psychiatric symptoms secondary to the cumulative effects of medi-
cations with modest anticholinergic activity. A laboratory test to
quantify anticholinergic load on a case-by-case basis, such as the
serum anticholinergic assay, is not widely available. The ADS and
tables that list drugs with known anticholinergic properties (eg,
Table 1) can guide clinical decision making to reduce anticholinergic
burden. Many newer agents from a variety of medication classes are
available that have little-to-no central anticholinergic activity. By
choosing an antihistamine, bladder antispasmodic agent, antipsy-
chotic, or antidepressant with limited anticholinergic activity, the
clinician will prevent or reduce untoward neuropsychiatric effects
in already cognitively susceptible populations.
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