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MUSCARINIC MALADIES: 
5 KEY STEPS TO NAVIGATE 

ANTICHOLINERGIC BURDEN IN 
PATIENTS WITH SERIOUS MENTAL 

ILLNESS
TARGET AUDIENCE: Pharmacists and pharmacy technicians who work with 
pa�ents at risk of elevated antocholinergic burden.

ABSTRACT: Medical and mental health medica�ons can contribute to overall 
an�cholinergic burden (ACB) of pa�ents receiving treatment for psychiatric 
condi�ons. Risks of ACB can include short-term risks and long-term sequelae. 
Some medica�ons require muscarinic ac�on to achieve the intended clinical 
effect, while others are limited by unintended an�cholinergic adverse effects. 
Prescribers can o�en exchange medica�ons with undesirable an�cholinergic 
effects with alterna�ves that do not have the same adverse effects without  
compromising the intended clinical outcome. Pharmacists can take ac�on to 
mi�gate ACB and avoid short- and long-term complica�ons of excess 
an�cholinergic exposure. This con�nuing educa�on ac�vity summarizes evidence-
based strategies for recognizing an�cholinergic adverse effects and medica�ons 
associated with ACB frequently used in pa�ents with serious mental illness.

FACULTY: Tammie Lee Demler, BS, PharmD, MBA, BCGP, BCPP, FAAP, Psychiatric Pharmacy Prac�ce 
Residency Program Director, Adjunct Clinical Professor at the State University of New York at Buffalo 
School of Pharmacy and Pharmaceu�cal Sciences: Department of Pharmacy Prac�ce

FACULTY DISCLOSURE: The author has no financial rela�onships with an ineligible company.

DISCLOSURE OF DISCUSSIONS of OFF-LABEL and INVESTIGATIONAL DRUG USE: This ac�vity may 
contain discussion of off label/unapproved use of drugs. The content and views presented in this 
educa�onal program are those of the faculty and do not necessarily represent those of the University 
of Connec�cut School of Pharmacy. Please refer to the official prescribing informa�on for each 
product for discussion of approved indica�ons, contraindica�ons, and warnings.

INTRODUCTION
Let’s start this con�nuing educa�on (CE) ac�vity with a case. Bob is a 63-year-old 
who has had lifelong exacerba�ons of disabling psychosis. In addi�on to his 
psychiatric diagnosis, Bob also struggles to control concomitant medical 
condi�ons. These condi�ons include urinary incon�nence, benign prosta�c 
hyperplasia (BPH), and severe cons�pa�on that persists from a previous 



gastrointes�nal obstruc�on and surgical perfora�on. He has been 
experiencing breakthrough psycho�c symptoms on his current 
an�psycho�c and arrives at the pharmacy today to pick up his 
new an�psycho�c, xanomeline combined with trospium chloride 
(Cobenfy). Bob men�ons to the pharmacy technician he is also 
having pain and trouble sleeping. He would like to purchase a 
bo�le of over-the-counter (OTC) Tylenol PM (acetaminophen 
with diphenhydramine). The pharmacy technician recognizes 
diphenhydramine’s poten�al conflict with his new prescrip�on 
and alerts the pharmacist. Staying current with new medica�ons 
is key to providing op�mal care and safety for pa�ents. The 
pharmacist contacts the prescriber to discuss less complica�ng 
an�cholinergic op�ons for Bob. 

Acetylcholine (ACh) is a neurotransmi�er found in the brain and 
peripheral nervous system. Pharmacologic manipula�on of this 
neurotransmi�er has resulted in the advancement of novel 
pathways to treat condi�ons ranging from anaphylaxis rescue to 
treatment of demen�a. Uninten�onal consequences of ACh 
manipula�on include adverse effects associated with 
an�cholinergic burden (ACB). The magnitude of ACB increases 
with the number of medica�ons with an�cholinergic 
characteris�cs added to the prescribed regimen. O�en 
overlooked is the added burden of a pa�ent’s OTC medica�ons 
ranging from sleep aids to an�diarrheals.1 It is also important to 
differen�ate an�cholinergic ac�on from drug-induced fluid 
deple�on, like that expected with diure�cs, which have no 
hallmark muscarinic effects.

Increased ACB results in short-term adverse effects like dry 
mouth, blurred vision, and urinary reten�on. It can also cause or 

contribute to long-term effects including demen�a, worsening 
physical func�on, and increased risk of falls.1 The characteris�cs 
of an�cholinergic reac�ons are easier to remember when 
understanding the normal func�on of muscarinic receptors at 
different sites in the body. The following symbolic descrip�ons 
can help you recall these effects2:
• Mad as a ha�er (delirium, cogni�ve deficits)
• Blind as a bat (eye symptoms, blurry vision)
• Dry as a bone (decreased swea�ng/dry mouth/dry skin)
• Hot as a hare (elevated body temperature)
• Bloated as a toad (cons�pa�on)
• The heart runs alone (tachycardia)
• Full as a flask (urinary reten�on)
• Red as a beet (cutaneous vasodila�on)
Clinicians (including pharmacists and technicians) can rank 
medica�ons according to their ACB contribu�on and predict their 
cumula�ve effects.

PAUSE AND PONDER: What diagnoses and condi�ons 
may be worsened if pa�ents are exposed to an�cholinergic 
medica�ons?

What Does the Beers Criteria Have to Say?
The American Geriatrics Society (AGS) Beers Criteria warns of 
diminished medica�on elimina�on as we age. Using highly 
an�cholinergic medica�ons is riskier in older adults, resul�ng in 
exaggerated adverse effects such as confusion, xerostomia (dry 
mouth), and an�cholinergic toxicity. Even younger adults are at 
risk of long-term cumula�ve exposure to an�cholinergic drugs 
that can lead to delirium (an acute, fluctua�ng disturbance in 
a�en�on and awareness) and demen�a (a chronic, progressive 
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Table 1. Illustrative List of Potentially Inappropriate Medication Use in Older Adults1

Organ system Therapeu�c category Illustra�ve examples Recommenda�ons

Central nervous 
system

An�depressants with strong
an�cholinergic ac�vity, alone or 
in combina�on

TCA 
• Amoxapine
• Clomipramine
• Desipramine
• Doxepin > 6 mg/day
• Imipramine
• Nortriptyline
SSRI
• Paroxe�ne

Avoid
• Highly an�cholinergic, seda�ng
• May cause orthosta�c hypotension

Excep�on: Low-dose doxepin 6 mg/day or less is 
comparable to placebo

An�parkinsonian medica�ons 
with strong
an�cholinergic ac�vity

• Benztropine (oral)
• Trihexyphenidyl

Avoid 

Treatment of drug induced EPS: Not 
recommended for preven�on or treatment of
EPS due to an�psycho�cs

Treatment of Parkinson disease: More effec�ve 
medica�ons are available for the treatment of 
Parkinson disease.

ABBREVIATIONS: EPS = extrapyramidal symptoms; SSRI = selec�ve serotonin reuptake inhibitors; TCA = tricyclic an�depressants



cogni�ve decline).1 In addi�on to central nervous system 
an�cholinergics, Beers also recommends avoiding an�cholinergic 
gastrointes�nal an�spasmodics and skeletal muscle relaxants 
because of ques�onable efficacy (Table 1 on the previous page).1

The Beers Criteria also includes poten�ally inappropriate 
medica�ons (PIMS) for older adults that can worsen a condi�on 
or syndrome. An�cholinergic medica�on can exacerbate lower 
urinary tract symptoms, BPH, and glaucoma. Therefore, 
prescribers should avoid them in pa�ents with these condi�ons.1

Peripheral effects of ACB include cons�pa�on, dry mouth, 
tachycardia, and urinary reten�on. Central adverse effects 
include agita�on, confusion, delirium, and cogni�ve impairment. 
Individuals with serious mental illnesses (SMI) are in a state of 
chronic cerebral cholinergic deple�on and exposure to high ACB 
can worsen nega�ve symptoms (a reduc�on or absence of 
normal behaviors and func�ons related to mo�va�on and 
interest, or verbal/emo�onal expression) leading to further 
func�onal and cogni�ve impairment.3

An�cholinergic medica�ons frequently cause dry mouth, and 
medica�on-induced xerostomia can result in discomfort and oral 
health complica�ons.4 Saliva not only facilitates swallowing and 
diges�on, but also promotes the removal of harmful 
microorganisms.5 Medica�on-induced xerostomia has been 
reported in twice the number of pa�ents taking an�cholinergic 
medica�ons compared to non-medicated individuals (30% as 
opposed to 16%, respec�vely).6 Data suggests that pa�ents with 

dry mouth are 11.5% more likely to develop oral candidiasis, also 
called thrush, than those without xerostomia.7,8 More than 95% 
of dry mouth cases reported in residen�al long-term care se�ngs 
for older adults were a�ributed to medica�on use and not a 
natural consequence of aging.4,9

The development of demen�a with long-term an�cholinergic use 
has been well researched. Numerous studies have inves�gated 
the poten�al cogni�ve impacts of prolonged chronic 
an�cholinergic exposure.10-14 Epidemiological research has 
demonstrated that an�cholinergic medica�ons’ impact on the 
development of demen�a is significant, with an increased risk of 
up to 50% among those with high ACB. Researchers have been 
able to detect risk associated with an�cholinergic use up to 20 
years before diagnosis.10-14

PAUSE AND PONDER: What diagnoses and condi�ons 
may be affected when using an�cholinergic medica�ons? What 
OTC medica�ons may pose an�cholinergic risk? 

ESTABLISHING AN ACB ACTION PLAN
Establishing an ACB ac�on plan is as easy as following five steps.

First, the Beers Criteria expert panel recommends rou�ne 
medica�on reviews that include considera�on of total ACB. 
Clinicians should calculate ACB risk scores to determine ACB 
magnitude. Numerous published scales are available to measure 
ACB. Expert consensus groups develop scales using clinical 

Figure 1. Anticholinergic Effects of Commonly Prescribed Second Generation Antipsychotics Ranked by 
Odds Ratio18



experience along with research evalua�ng an�cholinergic 
proper�es of medica�ons. One calculator that is available is the 
ACB Calculator, which combines the An�cholinergic Cogni�ve 
Burden Scale (ACBS)15 and the German An�cholinergic Burden 
Scale (GABS).16 This calculator is available at h�ps://www.acbcalc.
com/.17 The developers report their source calculators are valid, 
reliable, and have been used as a pharmacology standard to 
measure ACB. A score of 3 or greater on the ACBS is associated 
with significant cogni�ve impairment and increased mortality. 

The second step is to use direct observa�on and consider pa�ent 
self-reported adverse effects.
• Clinicians should inquire about physical symptoms associated 

with an�cholinergic toxicity at each pa�ent encounter. They 
should evaluate ACB in individuals with new or worsening 
urinary reten�on, significant cons�pa�on, dry mouth, or any 
of the symptoms described earlier.

• Clinicians should evaluate individuals who report confusion 
or new or worsening memory impairment for ACB.

Third, the clinical team needs to evaluate the pa�ent’s regimen 
to determine whether pharmacologic subs�tu�on to medica�ons 
with less ACB is possible.
• Diphenhydramine (Benadryl) or seda�ng an�histamines for 

allergies? Individuals seeking relief of allergic symptoms may 
find less seda�ng op�ons such as loratadine (Clari�n) 
adequate. For others requiring greater control, exploring 
intranasal steroids (like flu�casone) used along with 
loratadine may provide be�er symptom relief. 

• Ask the ques�on, “Can the pa�ent use an�psycho�cs or 
an�depressants with less ACB?” Individuals taking 
an�psycho�cs report a spectrum of adverse effects and 
symptom improvement. Clozapine is ranked among the most 
an�cholinergic an�psycho�cs currently available, however its 
posi�on also as the most superior an�psycho�c prevails for 
many pa�ents who need it.18 Clinicians can evaluate 
poten�al ACB using established rankings when prescribing 
an�psycho�cs. Odds ra�os reveal that que�apine (Seroquel) 
has one of the highest odds ra�os of 4.53, meaning a 4.53 
�mes higher chance of experiencing an�cholinergic effects 
(see Figure 1 on the previous page).18 While not all 
an�psycho�cs are en�rely interchangeable, evidence 
supports rela�ve equivalency for most when given for an 
adequate dura�on and at op�mal doses. An�depressants 
can be ranked for ACB more efficiently by their class effects, 
with the tricyclic an�depressant class contribu�ng high ACB 
and selec�ve serotonin reuptake inhibitors (SSRI)/serotonin 
norepinephrine reuptake inhibitors (SNRI) with low ACB 
contribu�on poten�al. The SSRI paroxe�ne (Paxil), however, 
is an excep�on to the SSRI class benefit because Beers 
cau�ons against its use for those at risk of high ACB.1

Table 2. Highlights of Xanomeline/Trospium Chloride’s Anticholinergic Warnings20

Contraindicated in pa�ents with • Urinary reten�on 
• Moderate or severe hepa�c impairment 
• Gastric reten�on 
• History of hypersensi�vity to xanomeline or trospium chloride
• Untreated narrow-angle glaucoma

Clinical Considera�ons • Risk of urinary reten�on: can cause urinary reten�on. 
• Biliary disease: Assess liver enzymes and bilirubin prior to ini�a�ng and as clinically 

indicated (with cau�on). 
• Symptoms of gallbladderdisorders, biliary disorders and pancrea��s should be assessed 

as clinically indicated during treatment.
• May decrease gastrointes�nal mo�lity: Use with cau�on in pa�ents with gastrointes�nal 

obstruc�ve disorders because of the risk of gastric reten�on. 
• Risk of use in pa�ents with narrow-angle glaucoma: Use only if benefits outweigh the 

risks and with careful monitoring. 
• Increases in heart rate: May increase heart rate (monitor)
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Fourth, it’s essen�al to educate pa�ents about OTC medica�ons 
for sleep and allergies that have an�cholinergic proper�es.1,19

• Using diphenhydramine in situa�ons such as acute treatment 
of severe allergic reac�ons is appropriate, even for older 
adults. Having diphenhydramine on hand for many families is 
cri�cal to emergency planning.

• Diphenhydramine and other seda�ng an�histamines are 
limited by tolerance that develops when used chronically as 
a sleep aid. Melatonin is a popular alterna�ve; however the 
Food and Drug Adminstra�on (FDA) regulates it less strictly 
than other medica�ons, and some formula�ons contain 
inconsistent amounts of melatonin. In fact, analysts have 
found melatonin supplements to contain almost 3.5 �mes 
more melatonin than reported on the label. Prescrip�on 
melatonin agonists like ramelteon (Rozerem), are an op�on 
for individuals who prefer a non-controlled, FDA approved 
interven�on for sleep onset insomnia. 

• Pa�ents with sleep complaints can try nonpharmacologic 
interven�ons before exploring medica�ons that can cause 
further complica�ons. Interven�ons include developing a 
consistent schedule for sleep-wake �mes, controlling the 
environment (decreasing noise and temperature), and 
avoiding vigorous physical ac�vity and caffeine consump�on 
before bed�me. Avoiding blue light from cell phones and 
other devices is also essen�al to promote natural melatonin 
release and facilitate decreased sleep latency. 

• Pharmacy technicians can be a great to deliver educa�onal 
materials with pharmacist review. These materials can 
include symptom checklists prepared by healthcare 
professionals. Pharmacists should calculate scores when a 
pa�ent presents with possible ACB or when conduc�ng a 
rou�ne medica�on review. Pharmacists can also check ACB 
scores technicians calculate for them before they share them 
with pa�ents.  PRO TIP: Pharmacy technicians should be sure 
to include OTC purchases and all prescrip�on medica�ons 
because burden scores should consider the total medica�on 
regimen.

Finally, all healthcare providers need to stay current with newly 
approved medica�ons because these may not be available in an 
ACB calculator.1,20

• The AGS Beers Criteria is scheduled for updates every three 
years. Pharmacists and pharmacy technicians should review  
the summary tables that highlight an�cholinergic agents 
newly included in the Criteria.

• ACB calculators are limited by the medica�ons they include 
for ranking. New medica�ons are o�en not readily available 
un�l expert update the calculator.

• Cobenfy’s prescribing informa�on, for example, is not 
available in the ACBS yet. This “first in class” an�psycho�c is 
a muscarinic combina�on of xanomeline and trospium 
chloride. The prominent precau�ons provided in its labeling 
are associated with its an�cholinergic adverse effects and 
risks, as reflected in Table 2 on the previous page.

So, what about Bob? Clinicians skilled in developing ACB ac�on 
plans determined that with some small changes, as described in 
Table 3, they could minimize his an�cholinergic risks. They 
con�nued some of Bob’s current medica�ons that did not 
contribute to the ACB. More op�ons could be considered in the 
future if Bob’s symptoms con�nue or require further 
interven�on. For example, the clinical team chose brexpiprazole 
because it had the least ACB of available op�ons, but many 
others could be explored. What changes would you have made?

CONCLUSION
Clinicians should consider using a calculator, such as the 
An�cholinergic Burden Calculator, as a clinical support tool for 
determina�on during a rou�ne medica�on review. Many 
medica�ons with an�cholinergic proper�es are prescribed out of 
clinical necessity and without an appropriate alterna�ve for 
certain pa�ents. Calcula�ng ACB is also advisable if the pa�ent 
presents with symptoms that suggest possible an�cholinergic 
toxicity. Figure 2 has �ps to elevate your awareness of this 
serious concern.

Table 3. Reducing Bob’s Anticholinergic Burden
Bob’s medica�on list ACB score currently Ac�on Alterna�ve ACB score recalculated
Oxybutynin for urinary 
incon�nence

3 Choose alterna�ve Mirabegron 0

Que�apine for psychosis 3 Choose alterna�ve Brexpiprazole 0

Acetaminophen with 
Diphenhydramine for 
insomnia and arthri�s pain

0

3

Choose alterna�ve Plain APAP

Ramelteon for sleep onset 
insomnia 

0
0

Tamsulosin for BPH 0 No change 0

Total ACB score 9 0
ABBREVIATIONS: ACB = an�cholinergic burden, BPH = benign prosta�c hyperplasia



Figure 2. Elevating Your Awareness of Anticholinergic Burden 

Best
❶ Be COMMUNITY CHAMPIONS and employ the five step 
process described in this CE for all pa�ents for whom 
an�cholinergic burden is a concern
❷ When the FDA approves new medica�ons, review the 
product labeling and iden�fy any poten�al for the product to 
increase an�cholinergic burden
❸ Ac�vely educate prescribers when you see instances of 
increased an�cholinergic burden; show them how to use an 
an�cholinergic burden calculator!!!

Better
❶ Consider developing a screening program for 
an�cholinerhic burden using tools developed by experts
❷ Be familiar with your pa�ents’ medica�ons and always ask 
about OTC medica�on and supplement use 
❸ Find, pin, and use an an�cholinergic calcualtor for pa�ents 
with serious mental illnesses

Good
❶ Monitor older adults’ medica�on use and look for 
medica�ons that have an�cholinergic ac�vity
❷ Ask pa�ents who complain of dry mouth or other 
an�cholinergic adverse effects about all of their medicines
❸ Remind pa�ents to be careful when they buy OTCs or fill 
prescrip�ons that may increase an�cholinergic burden
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