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ABSTRACT

The use of medications with anticholinergic activity
in older adults is not uncommon because of age-
related physiological changes and multiple morbidities.
Anticholinergic agents bind to muscarinic receptors
located in central nervous system and peripheral effector
organs, and may cause diversified adverse effects
due to their wide distribution in human body. The older
population is particularly susceptible to the anticholinergic
adverse effects, which may lead to decrement in physical
functioning, falls and fractures, acute delirium and chronic
cognitive deficits. The cumulative effect of using multiple
medications with anticholinergic properties is referred
to as “Anticholinergic burden”. It is increasingly being
recognised as potentially inappropriate in older adults
that warrants medication review. This article discusses
the pharmacology of anticholinergic agents and the
associated central and peripheral adverse effects, tools to
quantify anticholinergic burden and to minimize negative
impact of anticholinergic effects in elderly.
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INTRODUCTION

Medications with anticholinergic properties have been
used for a variety of medical conditions, such as urinary
incontinence, sleep disorders, motion sickness, depression
and parkinsonism.™ Use of anticholinergic drugs in the older
population is not uncommon for symptomatic management
of these medical problems that often occur in later life.
However, their use has been associated with central adverse
effects of cognitive impairment and functional decline, and
thus denoted as potentially inappropriate for older adults.("?®
Physicians often prescribe medicines based on the anticipated
therapeutic benefits, for instance, the use of oxybutynin for
urinary incontinence and paroxetine for depression, and might
have overlooked the risk of cumulative anticholinergic effects.
The cumulative exposure to medicines with anticholinergic
properties is referred to as “anticholinergic burden”.® This
article discusses the pharmacology of anticholinergic agents,

methods to quantify the anticholinergic burden and to minimize
anticholinergic adverse effects in elderly patients.

PHARMACOLOGY OF ANTICHOLINERGIC AGENTS

Anticholinergic drugs inhibit acetylcholine-mediated responses by
competitively binding cholinergic receptors. There are two main
types of cholinergic receptors — nicotinic and muscarinic receptors
(Figure 1). Nicotinic receptors are ligand-gated ion channels
mainly located in skeletal muscles and autonomic ganglia.
Muscarinic receptors are G-protein coupled receptors found in
the central nervous system and peripheral autonomic effector
cells innervated by postganglionic parasympathetic nerves,
such as smooth muscles and cardiac muscles.® Anticholinergic
agents predominantly act on muscarinic receptors. Hence, the
term “muscarinic receptor antagonist” would better describe the
receptors involved and the clinical profile of the medications.("4
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Figure 1: Diagram of the cholinergic nervous system
Acetylcholine (ACh) binds to various nicotinic receptors (N) in CNS,
in sympathetic and parasympathetic ganglia, and the adrenal glands;
also binds to various subtypes of muscarinic (M) receptors in the CNS
and on effector organs innervated by postsynaptic parasympathetic
neurons and to sweat glands.©®
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There are five subtypes of muscarinic receptors, namely
M1 to M5. All five subtypes are expressed in human brain,
with potential interplay between the excitatory (M1, M3,
M5) and inhibitory (M2, M4) receptor subtypes.( As the
predominant subtype involved in higher cognitive processes,
the M1 receptor’s antagonism leads to impaired memory and
learning processes. Muscarinic receptors are also involved in
the modulation of neurotransmission: M2 receptors modulate
acetylcholine homeostasis by pre-synaptic regulation of
acetylcholine release, M4 and M5 receptors alter regulation of
other neurotransmitters such as dopamine. In the periphery,
expression of muscarinic receptors is organ specific. Some
subtypes may co-exist but one dominant subtype mediates the
primary physiological response. For instance, M2 in the heart
lowers heart rate and slows conduction, whereas M3 in smooth
muscles and exocrine glands stimulates muscle contraction
and promotes secretion.® Most anticholinergic medicines are
non-selective antimuscarinic agents, which bind all receptor
subtypes and inhibit the cholinergic responses involved in
the complex mechanisms of neurotransmission, autonomic
regulation and cognitive functions.™

ANTICHOLINERGIC ADVERSE EFFECTS

Muscarinic receptors are located centrally in human brain
and peripherally in effector organs such as the eyes, heart,
lungs, gastrointestinal tract, genitourinary tracts and secretory
glands.® The wide distribution leads to diversified clinical
presentation of adverse effects. Peripheral side effects include
mydriasis and blurred vision, decreased sweating, dry mouth,
decreased peristalsis, constipation and increased bladder
tone.® Anticholinergics that cross the blood-brain barrier
induce central adverse effects, which could be acute delirium
or chronic cognitive deficits. Delirium is frequently identified by
disorientation, altered consciousness, disorganized thinking
and fluctuating alertness, whereas chronic cognitive deficits
can present as cognitive impairment in area of orientation,
memory, attention and language, worsening dementia or
new diagnosis of dementia.® Acute cognitive impairment is
generally dose-dependent, related to a sudden surge in drug
concentration and considered reversible on discontinuation
of anticholinergic therapy; chronic cognitive decline is likely
driven by duration-dependent, cumulative exposure over years
that may induce pathological changes in the brain.”® Reduced
executive function, altered emotion and behavioral disturbance
are also found to be related to central cholinergic inhibition.

SENSITIVITY TO ANTICHOLINERGIC EFFECTS

The chronic negative impact of anticholinergic medicines on
cognitive performance in elderly is often unrecognized and
easily misinterpreted as a natural consequence of aging.(’ In
fact, the older population is more susceptible to anticholinergic
adverse effects due to declined cholinergic reserve caused by
age-related decrease in cholinergic neurons or receptors in the
brain, reduction in hepatic metabolism and renal excretion of
drugs, and increased permeability of the blood-brain barrier to
drugs secondary to epithelial shrinkage and the opening of tight
junctions."24 Apart from normal aging-related physiological

changes, there is inter-individual variability in the susceptibility
to central cholinergic blockade. Genetic polymorphism at
receptor level, variability in cholinergic reserves and the
extent of tolerance which could be developed after cumulative
anticholinergic drug exposure are possible factors.(? Evidences
suggested that patients with Alzheimer's disease are
predisposed to increased vulnerability to central cholinergic
antagonism due to impaired cholinergic neurotransmission
resulted from neuron degeneration.(") Patients with Alzheimer-
type or vascular dementia appear to be more sensitive to
central anticholinergic effects than age-matched controls."®

QUANTIFYING ANTICHOLINERGIC BURDEN

In vitro method and anticholinergic drug scales have been
published in an attempt to assess the anticholinergic burden,
to predict risk for central adverse effect and as a sensible
approach to reduce negative cognitive impact of drug therapy
in elderly.

Serum anticholinergic activity (SAA) is an in vitro
measurement of the anticholinergic activity towards the
muscarinic receptors of rat forebrain in an individual person’s
serum. It can potentially identify individuals with high
anticholinergic load and hence at increased risk of adverse
effects. It may also quantify and compare the anticholinergic
activity of different drugs in the same therapeutic class, and
provide evidences to choose between equally efficacious
medications. Nevertheless, SAA is a measure of the peripheral
anticholinergic activity in serum and may not reflect the level in
the central nervous system. It cannot differentiate anticholinergic
activity caused by drugs, endogenous substances or stress
responses." Furthermore, the complexity of testing procedure
with inter-laboratory heterogeneity in assay standard limits the
widespread acceptance of SAA as a bioassay for anticholinergic
adverse effects.(?)

Anticholinergic drug scales are expert-opinion derived
risk scales developed to quantify the anticholinergic burden.
Variations exist between different scales and some of the
well-recognized tools from the United States are described as
examples in Table 1. The Anticholinergic Drug Scale (ADS)
is the first scale developed based on expert consensus and
available rating of in vitro anticholinergic activity of drugs.
The Anticholinergic Cognitive Burden Scale (ACB) and
Anticholinergic Risk Scale (ARS) are developed based on
literature review of the drug’s anticholinergic potential.("® The
ACB assesses the cognitive impact of anticholinergic agents,
whereas ARS evaluates the risk of both central and peripheral
anticholinergic adverse effects as well as the affinity of the
drug to the muscarinic receptors."® These scales rank the
anticholinergic activity of medications in an ordinal fashion
from 0 to 3, with 0 indicating no known anticholinergic activity
and 3 signifying definite / high anticholinergic activity.?
Some examples of medication with potential anticholinergic
activity are tabulated in Table 2. The anticholinergic burden
of an individual is determined by summation of each drug’s
anticholinergic rating, which highlights that attention should be
paid to the cumulative anticholinergic effects of all medicines
taken by the patient instead of to individual drug score.




Table 1: Examples of expert opinion-based rating scales

Expert opinion-based rating scales Description Number of anticholinergic
medicines listed
Carnahan et al, 2006 © Anticholinergic Drug Scale is a four-point (0-3) scale
that ranks anticholinergic drugs based on expert opinion 117

and serum anticholinergic activity measurements

Rudolph et al, 2008 Anticholinergic Risk Scale is a four-point (0-3) scale
based on literature review and expert opinion, evaluated 49
on both reported central and peripheral effects

Boustani et al, 2008 2 Anticholinergic Cognitive Burden Scale is a four-point
(0-3) scale based on published data and expert opinion,
prioritizing for central nervous system and cognitive

outcomes

88

Table 2: Examples of drugs with potential anticholinergic activity

Drug class Medium or high anticholinergic activity *

Low anticholinergic activity*

Antidepressants Amitriptyline, Amoxapine, Clomipramine,
Desipramine, Doxepin, Imipramine, Nortriptyline,
Paroxetine, Trimipramine

Bupropion, Fluoxetine, Fluvoxamine, Mirtazapine,
Sertraline, Trazodone

Antihistamines Brompheniramine, Chlorpheniramine,
Cyproheptadine, Dimenhydrinate,
Diphenhydramine, Hydroxyzine, Meclizine,
Triprolidine, Promethazine

Drugs for overactive bladder Darifenacin, Oxybutynin, Tolterodine, Solifenacin, /
Trospium
Antiparkinson agents Amantadine, Benztropine, Trihexyphenidyl Bromocriptine, Carbidopa/Levodopa,
Entacapone, Pramipexole, Selegiline
Antipsychotics Clomipramine, Chlorpromazine, Clozapine, Haloperidol, Risperidone, Ziprasidone

Fluphenazine, Loxapine, Olanzapine,
Perphenazine, Pimozide, Quetiapine,
Trifluoperazine

Antiepileptics Carbamazepine, Oxcarbazepine

Valproic acid

Benzodiazepines

Alprazolam, Chlordiazepoxide, Clonazepam,
Clorazepate, Diazepam, Flurazepam,
Lorazepam, Midazolam, Oxazepam,

Temazepam, Triazolam

Cardiovascular agents Disopyramide Atenolol, Captopril, Chlorthalidone, Digoxin,
Diltiazem, Furosemide, Hydralazine, Isosorbide,
Metoprolol, Nifedipine, Quinidine, Triamterene

Gastrointestinal agents Atropine, Belladonna, Cimetidine, Dicyclomine, Famotidine, Metoclopramide

Hyoscyamine, Loperamide, Prochlorperazine,
Ranitidine, Scopolamine

Muscle relaxants Baclofen, Carisoprodol, Cyclobenzaprine,
Methocarbamol, Orphenadrine, Tizanidine

Opioids Meperidine Codeine, Fentanyl, Morphine, Oxycodone,
Tramadol
Others / Colchicine, Dipyridamole, Warfarin

Remark: This list is not exhaustive and should be used as a general guide only as there is inconsistency in anticholinergic rankings between

sources.

* Drugs in this column are considered at least score ‘2’ in one or more of the following: ACB, ARS, or ADS, or listed by American Geriatrics

Society Beers Criteria as exhibiting strong anticholinergic properties

# Drugs in this column are considered score ‘1’ in one or more of the following: ACB, ARS, or ADS

Modified from Reference('®
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Numerous studies have demonstrated correlation between
anticholinergic burden and adverse outcomes in physical
and cognitive function in older population. Mini-Mental State
Examination (MMSE) is a 30-point screening tool used to
assess global cognitive function, covering five core domains
including orientation, attention and calculation,
language and visuospatial abilities." Fox et al revealed an
association between a total ACB score of 5 or higher with a
MMSE score of 0.70 points lower in elderly aged over 65 than
those without anticholinergic drug use. The use of definite
anticholinergics or a ACB score of 4 or higher was found to
have a decline in MMSE score of 0.33 point more than those
without anticholinergics over 2 years.(® Although the drop in
score was a small incremental loss that might not be clinically
meaningful on an individual basis, it was statistically significant
at population level, signalling anticholinergic exposure pose a
genuine increased risk of accelerated cognitive deterioration. An
increase in mortality at the end of the 2-year follow-up period was
also observed, suggesting a possible link, although evidence
on mortality is limited from other studies.('®'® Central and
peripheral anticholinergic effects, in particular sedation, blurred
vision and dizziness, can also affect mobility and functioning of
elderly, contributing to an increased risk of falls and fractures.
® Landi et al suggested that the use of anticholinergic drugs is
associated with impaired physical performance and functional
status after adjusting for age and comorbidities.('” The validated
anticholinergic drug scales hence provide guidance for which
drug to be withdrawn in order to optimize drug therapy for older
adults.

memory,

Nevertheless, it should be noted that the calculation of
anticholinergic burden is based on the assumption that the

anticholinergic activity of different drugs is linear and additive,
which is unlikely in reality given that there may be synergistic or
antagonistic effect on different muscarinic receptor subtypes or
possible development of tolerance to anticholinergic effects.(:?
The number and rating of the anticholinergic agents also vary
among different scales, and there is no single “gold standard”
to aid in conducting medication review.®

REDUCING ANTICHOLINERGIC BURDEN IN ELDERLY

Regular medication review with consideration of anticholinergic
burden is important in reducing the risk of anticholinergic
adverse effects. The American Geriatrics Society (AGS)
Beers Criteria and the Screening Tool of Older Persons’
Prescriptions (STOPP criteria) include explicit list of potentially
inappropriate medications to be avoided in older adults aged
65 or above, and identify specific diseases or syndromes that
can be exacerbated by these drugs.('®'®) Table 3 summarizes
AGS explicit criteria involving medications with anticholinergic
activities, the rationale for potential inappropriateness and
expert panel recommendation with quality of evidence and
strength of recommendation ratings. In particular, the rationale
for anticholinergic drugs to avoid has been expanded in 2023
updates to recognize the risks associated with concurrent
use, as compared with the 2019 criteria. Conditions that can
be exacerbated by drugs with anticholinergic activity, due to
drug-disease/syndrome interactions, are shown in Table 4.
The STOPP criteria is the European counterpart designed to
support identification of potentially inappropriate medications
in older adults. Similar criteria that pinpoint concerns for drugs
with anticholinergic/antimuscarinic effects are included, which
are outlined in Table 5.

Table 3: Explicit criteria of drugs with anticholinergic activity, adopted from AGS Beers Criteria 2023('®

Organ system, therapeutic Rationale

category, drug(s)

Recommendation Quality of evidence Strength of

recommendation

Antihistamines

First-generation
antihistamines

Highly anticholinergic; clearance
reduced with advanced age, and
tolerance develops when used
as hypnotic; risk of confusion,
dry mouth, constipation, and
other anticholinergic effects or
toxicity. Cumulative exposure to
anticholinergic drugs is associated
with an increased risk of falls,

Brompheniramine
Chlorpheniramine
Cyproheptadine
Dimenhydrinate
Diphenhydramine (oral)

Doxylamine delirium, and dementia, even in
Hydroxyzine younger adults.
Meclizine

Consider total anticholinergic
burden during regular medication
reviews and be cautious in
“young-old” as well as “old-old”
adults.

Promethazine
Triprolidine

Use of diphenhydramine in
situations such as acute treatment
of severe allergic reactions may
be appropriate.

Avoid Moderate Strong




Central nervous system

Antidepressants with Highly anticholinergic, Avoid High Strong
strong sedating, and cause orthostatic
anticholinergic activity, hypotension; thg safety profile gf
alone or in combination low-dose doxepin (<6 mg/day) is
L comparable to that of placebo.
Amitriptyline
Amoxapine
Clomipramine
Desipramine
Doxepin >6 mg/day
Imipramine
Nortriptyline
Paroxetine
Antiparkinsonian agents Not recommended for prevention Avoid Moderate Strong
with strong anticholinergic or treatment of extrapyramidal
activity symptoms due to antipsychotics;
Benztropine (oral) more effective agents available
Trin henidvi for the treatment of Parkinson
rihexyphenidy disease.
Gastrointestinal
Gl antispasmodics with Highly anticholinergic, uncertain Avoid Moderate Strong
strong anticholinergic effectiveness.
activity
Atropine (excludes
ophthalmic)
Clidinium-chlordiazepoxide
Dicyclomine
Hyoscyamine
Scopolamine
Pain medications
Skeletal muscle relaxants Muscle relaxants typically used to Avoid Moderate Strong
Carisoprodol treat musculoskeletal complaints
Chi are poorly tolerated by older
orzoxazonfe adults due to anticholinergic
Cyclobenzaprine adverse effects, sedation, and
Metaxalone increased risk of fractures;
Methocarbamol effectiveness at dosages tolerated
) by older adults is questionable.
Orphenadrine
This criterion does not apply to
skeletal muscle relaxants typically
used for the management of
spasticity (i.e., baclofen and
tizanidine) although these drugs
can also cause substantial
adverse effects.

(18)

ases and syndromes that can be exacerbated by drugs with anticholinergic activity, adopted from AGS Beers Criteria

Disease or syndrome

Rationale

Recommendation on
anticholinergics

Delirium

Potential of inducing or worsening delirium.

Avoid in older adults with or at
high risk of delirium

Dementia or cognitive impairment

Adverse CNS effects.

Avoid

History of falls or fractures

May cause ataxia, impaired psychomotor function, syncope,
or additional falls.

Avoid unless safer alternatives
are not available.

benign prostatic hyperplasia

incontinence)

Lower urinary tract symptoms,

(except antimuscarinics for urinary

May decrease urinary flow and cause urinary retention

Avoid in men
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Table 5: Selected sections from STOPP criteria version 3, adopted from Reference!('® 20

Section STOPP criteria

Clinical concern Alternative management@

Anticholinergics/Antimuscarinics
(e.g. orphenadrine,
trihexyphenidyl) to treat extra-
pyramidal side effects of
antipsychotic medications

Central nervous
system

Risk of anticholinergic toxicity

Decrease antipsychotic dose or
discontinue; switch to atypical
antipsychotic

Drugs with potent anticholinergic/
antimuscarinic effects in patients
with delirium or dementia

Risk of exacerbation of cognitive

impairment

Gastrointestinal system Drugs likely to cause constipation
(e.g. systemic antimuscarinics,
opioid, oral iron) in patients
with chronic constipation where
non-constipating alternatives are

available

Risk of worsening constipation

Respiratory system Long-acting muscarinic antagonists
(e.g. tiotropium, aclidinium,
umeclidinium, glycopyrronium)
in patients with history of narrow
angle glaucoma or bladder outflow

obstruction

May exacerbate glaucoma or cause

urinary retention

Urogenital system Antimuscarinic drugs
(e.g. oxybutynin, tolterodine,
trospium) in patients with:

» dementia or chronic cognitive
impairment;

* narrow angle glaucoma;

* lower urinary tract symptoms
with benign prostatic
hyperplasia (BPH) and high
post-void residual volume i.e.
> 200 ml;

* constipation

Risk of increased confusion,
agitation;

Risk of acute exacerbation of
glaucoma;

Uncertain efficacy and
increased risk of urinary
retention in older men;

risk of exacerbation of
constipation

For urge incontinence: Behavioral
therapy e.g. bladder retraining

Concomitant use of two or
more drugs with antimuscarinic/
anticholinergic properties
(e.g. bladder antispasmodics,
intestinal antispasmodics, tricyclic
antidepressants, first generation
antihistamines, antipsychotics)

Anticholinergic drug
burden

Risk of increased antimuscarinic/

Alternative antihistamine:
Consider second generation e.g.
cetirizine, loratadine but note
some degree of anticholinergic
activity expected

anticholinergic toxicity

For sleep: non-drug approach e.g.
sleep hygiene

For depression: Avoid paroxetine.
Consider Selective Serotonin
Reuptake Inhibitor but be cautious
for fall risk.

@Therapeutic alternative adopted from Reference®"

These tools could be applied in clinical practice to identify
red flags that might require intervention. Medications listed are
best to be avoided if a safer alternative or non-pharmacological
approach is available. However, these tools are not meant to
supersede clinical judgment or individual's needs (such as
in hospice and end-of-life care settings) and preference.®
Medication review to optimize pharmacotherapy should always
be individualized. Pharmacists providing geriatric pharmacy
service at Queen Elizabeth Hospital often utilize the explicit

criteria to assess appropriateness of medication use. The
anticholinergic drug scales provide valuable reference to
identify culprit drugs contributing to anticholinergic load. With
additional aids of corporate list of Fall Risk Increasing Drugs
in Hospital Authority and freely accessible online resources
such as the ACB calculator, pharmacists can effectively screen
regimens for potential risks, evaluate treatment options and
collaborate with clinicians on tailored pharmaceutical care
plans.(@223)




CONCLUSION

The use of anticholinergic drugs is associated with impaired
cognitive and physical function in older population, which
can be acute or chronic in nature. Individuals who take
multiple medications with low anticholinergic activity may
also be at increased risk of adverse effects due to the
anticholinergic Regular
review is recommended for every elderly patient. It could be
challenging to balance the therapeutic effects and the adverse
effects of anticholinergic medicines. Validated tools, such
as the anticholinergic drug scales and criteria for potentially
inappropriate medications, are available to provide guidance
for assessment and optimization of drug therapy. Careful
monitoring of adverse effects and regular review on the need
of therapy should be conducted if the use of medicines with
anticholinergic properties are deemed necessary.

cumulative burden. medication
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Questions for Pharmacy Continuing Education Program

. Which of the following terms best
describe the pharmacology of

7. Which of the following statements is
true regarding anticholinergic drug

anticholinergic drugs? - scales?

a. Nicotinic receptor agonist (i) Drugs with rating “3” is considered

b. Nicotinic receptor antagonist ) exhibiting higher  anticholinergic

¢. Muscarinic receptor agonist | - activity than drugs with rating “1” by

d. Muscarinic receptor antagonist \' d expert opinion.

. . (ii) Anticholinergic burden is determined

. Which of tht_e _foIIowmg s_tatements by summation of each drug's

about muscarinic receptors is true? 2 CE Units anticholinergic rating.

a. Muscarinic receptors are ligand-gated

Anticholinergic Burden

(iii) Anticholinergic Drug Scale (ADS) by

ion channels found in the central
nervous system.

in Older Adults

Carnahan et al has taken into account
the in vitro anticholinergic activity of

b. Acetylcholine binds to muscarinic
receptors in neuromuscular junction to control skeletal
muscle contraction.

c. M1 receptor is involved in higher cognitive processes
such as memory and learning.

d. Only excitatory M1, M3 and M5 receptors are expressed
in human brain.

. Which of the followings is not a peripheral adverse effect

of anticholinergics?

a. Decreased salivation
b. Miosis

c. Urinary retention

d. Constipation

. Which ofthe following factors may affect the susceptibility

to anticholinergic adverse effects?

a. Genetic polymorphism at receptor level

b. Inter-individual variability in cholinergic reserves

c. Extent of tolerance developed after cumulative exposure
d. All of the above

. Which of the following statements is false regarding
the susceptibility of elderly to anticholinergic adverse
effects?

a. Reduction in hepatic metabolism and renal excretion may
increase drug exposure and adverse effects.

b. Neuron degeneration impairs cholinergic neurotransmission
and increases vulnerability to cognitive side effects.

c. Opening of tight junctions decreases permeability of
the blood-brain barrier and reduces peripheral adverse
effects.

d. Tolerance to adverse effects may develop after cumulative
anticholinergic drug exposure.

. Which of the following is NOT a sign or symptom of

cytokine release syndrome?

a. Itis an in vitro measurement of the anticholinergic activity
towards the muscarinic receptors of rat forebrain in an
individual’s serum.

b. It measures the anticholinergic activity in the central
nervous system.

c. It cannot differentiate anticholinergic activity caused by
medicines, endogenous substances or stress responses.

d. There exists inter-laboratory heterogeneity in assay
standard.

8.

10.

drugs and serves as the gold standard in calculating
anticholinergic burden.

a. (i) only

b. (i) and (ii) only

c. (i) and (iii) only

d. (i), (ii) and (iii)

Cumulative exposure to anticholinergic drugs is
associated with:

(i) increased risk of falls

(ii) potential of inducing or worsening delirium

(iii) a decline in Mini-Mental State Examination score

a. (i) only

b. (ii) only

c. (i) and (ii) only

d. (i), (i) and (iii)

Which of the following statements is false?

a. AGS Beers Criteria and STOPP criteria are explicit criteria
which identify potentially inappropriate medications to be
avoided in older adults aged 65 or above.

b. Explicit criteria should be applied to adults 65 years old
and older in all ambulatory, acute and institutionalized
settings of care including hospice and end-of-life care
settings.

c. Total anticholinergic burden should be considered as
concomitant use of drugs with anticholinergic properties
increases the risk of anticholinergic toxicity.

d. Non-pharmacological approach or safer alternatives
should be considered to replace highly anticholinergic
medicines.

Which of the following statements is true when

conducting medication review?

a. Explicit criteria serve as a tool to identify red flags that
might require intervention.

b. Explicit criteria should not supersede clinical judgment or
individual's needs and preference.

c. Anticholinergic burden should be assessed in patients
at risk of anticholinergic adverse effects and attempt be
made to optimize therapy with less anticholinergic activity.

d. All of the above

Answers will be released in the next issue of HKPJ.
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