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Objectives. Older adults with dementia are particularly vulnerable to adverse outcomes resulting from anticholinergic use.
We aimed to: (i) Examine the anticholinergic burden of patients with dementia attending a Psychiatry of Later Life (PLL) service
(ii) Examine concomitant prescription of acetylcholinesterase inhibitors (AChEIs) and anticholinergics and (iii) Compare the
Anticholinergic Cognitive Burden (ACB) scale with a recently published composite list of anticholinergics.

Methods. Retrospective chart review of new referrals with a diagnosis of dementia (n= 66) seen by the PLL service, Tallaght
University Hospital, Dublin, Ireland, over a consecutive period of 4 months.

Results. The mean ACB score was 2.2 (range= 0–9, SD= 2.1). 37.9% (n= 25) had a clinically significant ACB score (>3) and
42.1% (n= 8) of those taking AChEIs had a clinically significant ACB score. A significantly greater number of medications with
anticholinergic activity were identified using the composite list versus the traditional ACB scale (2.3 v.1.5, p= 0.001).

Conclusions. We demonstrated a significant anticholinergic burden amongst patients with dementia attending a specialist PLL
service. There was no difference in anticholinergic burden between groups prescribed and not prescribed AChEIs, indicating that
these medications are being prescribed without discontinuation of potentially inappropriate medications with anticholinergic
activity. The true anticholinergic burden experienced by patients may be underestimated by the use of the ACB score alone,
although the clinical significance of this finding is unclear. Calculation of true clinical anticholinergic burden load and its translation
to a specific rating scale remains a challenge.
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Introduction

Medications with anticholinergic effects are known to
be associated with cognitive decline in older adults
(Bottiggi et al. 2006). The prescription of these medica-
tions is thus particularly troubling in those with pre-
existing cognitive impairment or dementia. In fact, this
patient group experiences a ‘triple anticholinergic hit’:
(a) age-associated decline in cholinergic transmission,
(b)’local’ loss of acetylcholine due to the dementing
process and (c) an additional iatrogenic insult – the anti-
cholinergic burden (Tune&Egeli 1999). Anticholinergic
drug prescribing in combinationwith acetylcholinester-
ase inhibitor (AChEI) drug therapy is counterintuitive
given the directly opposing action of thesemedications,
which may reduce or eliminate the cognitive benefits
gained (Lu & Tune 2003). Prior studies have shown a
high incidence of co-prescribing in the general popula-
tion (Roe et al. 2002; Reppas Rindliscbacher et al. 2016)
and in an acute hospital setting (Schulz et al. 2017), but

this has not been assessed specifically in a Psychiatry for
Later Life (PLL) cohort.

The anticholinergic burden as a concept is well
defined as the accumulated effect of concomitant med-
ications with anticholinergic effect – be they side effects
or directly related to the pharmacologicalmechanismof
action. Focus should be on total burden, given pharma-
cokinetic and pharmacodynamic variability (Moore &
O’Keefe 1999) which is in part due to unpredictable
increases in permeability of the blood–brain barrier
in the older patient (Cardwell et al. 2015). A study of
anticholinergic use and cognitive impairment in
community-dwelling and institutionalised older people
(n= 13 400) found the greatest cognitive decline in those
with a baseline Mini Mental State Examination (MMSE)
in the range 26–30 (Fox et al. 2011). Cholinergic antago-
nists given during challenge studies have even been
shown to produce deficits in those who are not cogni-
tively impaired at baseline (Tune & Egeli 1999). A recent
large case control study in a general practice sample
(Richardson et al. 2018) found that long-term exposure
to anticholinergic medication (most consistently anti-
depressants, antiparkinsonandurological anticholinergic
medications) increased the likelihood of later developing
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dementia by 17% for those with an ACB score greater or
equal to 2, with a dose-response effect for medications
classed as having definite anticholinergic action. This is
concerning given previous research has shown that
patients with dementia (from a generalised community
sample) may have a higher anticholinergic burden than
those without dementia (Mate et al. 2015).

Of the many scoring tools available to estimate the
degree of anticholinergic burden, the most frequently
used is the ACB Scale (Boustani et al. 2008), which segre-
gates groups of medications based on degree of evidence
of anticholinergic activity. Possible anticholinergics are
given a score of 1 and definite anticholinergics are allo-
cated either a score of 2 or 3,with a total score of 3 ormore
(or one single agent with a score of 2 or more) deemed
clinically significant. Each definite anticholinergic may
increase the risk of cognitive impairment by 46% over
6 years (Campbell et al. 2009), and each one point increase
on theACB score is associatedwith a 0.33 point decline in
MMSE score over 2 years (Fox et al. 2011). Alternative
scoring systems include the Anticholinergic Drug Scale
(Carnahan et al. 2006) which is comprised of 117 medica-
tions, the Anticholinergic Risk Scale (Rudolph et al. 2008),
comprising 49 medications and the Anticholinergic
Loading Scale (Sittironnarit et al. 2011), a composite scale
combining anticholinergic activity (measured as an atro-
pine equivalent) and clinician opinion. A recent review
of anticholinergic scoring tools (Salahudeen et al. 2015a)
commented on the collective downfall of these tools: that
they assume the anticholinergic burden to be linear
and additive. They noted discrepancies between drugs
included on different scoring tools and suggest there
may be potential to underestimate the true anticholiner-
gic burden present (Salahudeen et al. 2015b). Indeed, a
comparison of anticholinergic scales found hugely dispa-
rate anticholinergic exposure rates between ninedifferent
scales used to calculate the individual burden in a
large cohort (n= 537 387) ranging from 22.8% to 55.9%
(Salahudeen et al. 2015b). On foot of this review,
Salahudeen et al. proposed a composite list for clinicians
which included 195 medications, in contrast to the 88
drugs on the list of medications for use with ACB tool
(Salahudeen et al. 2015a). This presents a very large addi-
tional group of drugs identified as having anticholinergic
activity from other cited studies (selected using specific
inclusion/exclusion criteria).Wepostulate that this could
represent a significant underestimation of anticholinergic
burden as currently calculated by the ACB scoring tool.

We aimed to (i) examine the anticholinergic burden
experienced by a group of patients with dementia
attending a PLL service. In addition, given evidence
suggesting antagonistic effects between AChEIs and
anticholinergics and greater functional decline with
their co-prescription (Sink et al. 2008), we aimed to

(ii) examine concomitant prescription of these agents.
Lastly, (iii) we aimed to use the ACB tool to estimate
the anticholinergic burden for our patient cohort and
compared medications included on that scale with
those included on a recently published composite list
(Salahudeen et al. 2015a) ofmedicationswith anticholin-
ergic effects.

Methods

This study was undertaken in a specialist catchment-
based urban PLL service linked to Tallaght University
Hospital, Dublin, Ireland, serving a population of 31
000 and accepting referrals from general practitioners
and hospital consultants for patients over the age of
65. The multidisciplinary team comprises a consultant-
led team of healthcare professionals including old age
psychiatrists, clinical nurse specialists, psychiatric
nurses, occupational therapists and social workers. The
service is linked with a general tertiary referral hospital
andprovides a liaison service for inpatients in addition to
providing specialist opinion to nursing homes in the
catchment area. A retrospective review of the medical
charts of 90 patients with a diagnosis of dementia as
per recorded International Classification of Diseases
(ICD) codes referred to and seen by the PLL service over
a consecutive period of 4 months was undertaken. These
patients were identified from electronic data recorded
during weekly meetings where new referrals to the ser-
vice were discussed, and a multidisciplinary consensus
diagnosis of dementia was made. The chart review
was carried out by R.F. who recorded demographic data
(see Table 1) as well as current medications and MMSE
score (as listed at time of referral). Thus data collected
included: name and date of birth (anonymised with a
unique patient identifier and stored securely), location
(home/nursing home/liaison/other), education level,
type of dementia (ICD code), MMSE score and medica-
tion list (including prescription of AChEI). The ACB
scorewas calculated for each patient by allocating a score
to eachmedication asper theACB tool (score of 1 for pos-
sible anticholinergic action and a score of either 2 or 3 for
each definite anticholinergic) and summing these scores
to a total ACB score for each patient. Any missing or
incomplete datawere recorded as such. Ethical approval
was sought and granted by Research and Ethics
Committee, Tallaght University Hospital.

Data to be analysed were entered into SPSS version
22 for analysis. Results are reported as mean +/− stan-
dard deviation. Groups were compared by use of inde-
pendent samples t-test and/or one-way ANOVA for
continuous variable andChi squared test for categorical
data, and correlations were assessed by Pearson’s cor-
relation coefficient.
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Results

Baseline demographics of the study population are out-
lined in Table 1. The study sample consisted of 29
women (43.9%) and 37 men (56.1%) after exclusion of
24 from the original cohort due to missing data or incor-
rect ICD code. 33.3% (n= 22) were hospital inpatients,
39.4% (n= 26) were community dwelling and 27.3%
(n= 18) were in residential care. The mean patient age
at time of data collection was 80.2 years (range=
65–97, SD= 6.3). 16.7% (n= 11) had been diagnosed
with Alzheimer’s dementia (AD), 15.2% (n= 10) with
mixed AD/vascular dementia, 21.2% (n= 14) with vas-
cular dementia, 9.1% (n= 6)with other dementias (Lewy
bodydementia, Parkinson’s disease dementia andPick’s
disease) and 37.9% (n= 25) with an unspecified
dementia. 28.8% (n= 19)were onanacetlycholinesterase
inhibitor (either rivastigmine or donepezil). 78.8%
(n= 52) had a recent MMSE performed, with a mean
score of 11.9 (range= 0–28, SD= 7.4), the remainder
having been assessed using a different cognitive tool
(primarily Montreal Cognitive Assessment) or declined
cognitive testing. The majority (53.0%, n= 35) had com-
pleted second level education with 24.8% (n= 23) and
12.1% (n= 8) completing primary and tertiary Levels,
respectively. The mean number of prescribed medica-
tions was 8.5 (range= 0–23, SD= 5.1) (see Table 2) with
ameanACB score of 2.2 (range= 0–9, SD= 2.1). Of note,
37.9% (n= 25) had a clinically significant ACB score
(greater than or equal to 3, or prescribed a single agent

with anticholinergic score of 2 or higher – as defined by
the ACB scoring tool). Further analysis revealed 10.6%
(n= 7) of patients to be on at least one single medication
with an individual ACB anticholinergic rating of 3. The
most commonlyprescribeddrugs listedon either scale as
having anticholinergic activity were quetiapine (18.2%,
n= 12) and trazodone (15.2%, n= 10) (See Table 3).
There was an equal contribution of non-psychotropic
(mean no. of medications= 1.09, SD= 0.92) and psycho-
tropic prescribing (mean no. of medications= 1.14,
SD= 1.49) to the overall number of medications with
purported anticholinergic activity prescribed (as identi-
fied by the composite list of anticholinergics) (see
Table 2).

Of those prescribed an AChEI (n= 19), 42.1% (n= 8)
were on rivastigmine (includes both oral and transder-
mal preparations) and 57.9% (n= 11) were on donepe-
zil. 42.1% of all patients prescribed AChEIs had a
clinically significant ACB score, with an average ACB
score for the total group of 2.1. This did not significantly
differ from those not prescribed an acetlycholinesterase
inhibitor (ACB score 2.2, p= 0.85). 7.6% (n= 5) were
prescribed at least one single medication with an
ACB anticholinergic rating of 3, concurrently with their
AChEI, and all patients on AChEIs were on at least one
possible anticholinergic medication.

A significantly greater number of medications with
anticholinergic activity were identified using the
composite list (mean no. of medications per patient
= 2.3, SD= 1.7) compared to the number identified
using the traditional ACB scale (mean no. of medica-
tions per patient= 1.5, SD= 1.3), p= 0.001.

Discussion

We demonstrated a significant anticholinergic burden
amongst patients with dementia attending a specialist
PLL service. Quetiapine was the most commonly
prescribed medication with significant/definite anti-
cholinergic activity. However, there was an equal con-
tribution of non-psychotropic and psychotropic
prescribing to the overall number of medications with
anticholinergic activity used by our population of
dementia patients. This tallieswith a large retrospective
cohort study of medication profiles in community
dwellers withmild cognitive impairment and dementia
showing that cardiovascular medications contributed
the highest burden to the ACB score (46%), followed
by psychotropics (20%) and bladder antimuscarinics
(13%) (Green et al. 2018). As could be expected in a
cohort of patients attending psychiatric services, given
their multiple psychiatric and physical comorbidities,
our patients experienced a greater anticholinergic
burden when compared to community-based studies;
a much larger cohort (n = 537 387) of older

Table 1. Characteristics of total study population (n= 66)

Gender n (%)
Male 37 (56.1)
Female 29 (43.9)
Age mean (+/− SD, range) 80.2 (6.3, 65–97)

Location n (%)
Hospital 22 (33.3)
Home 26 (39.3)
Nursing home 18 (27.2)

Education level n (%)
Primary 23 (34.8)
Secondary 35 (53)
Tertiary 8 (12.1)

Dementia n (%)
Alzheimer’s 11 (16.7)
Mixed AD/vascular 10 (15.2)
Vascular 14 (21.2)
Others 6 (9.1)
Unspecified 25 (37.9)
MMSE mean (+/− SD, range) 11.9 (7.4,0–28)

Cholinesterase inhibitors n (%)
Prescribed 19 (28.8)
Not prescribed 47 (71.2)
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community-dwelling patients in New Zealand
(Salahudeen et al. 2015b) had a mean ACB score of
0.33 versus 2.2 in our cohort. The PRIME study
(n = 967) (Cross et al. 2016) reported 11.7% of their sim-
ilarly aged cohort having clinically significant ACB
scores versus our finding of 37.9%. Those who have
seen a psychiatrist, neurologist or urologist in the past
year (Reppas-Rindlisbacher et al. 2016) are indeed at
greater risk of having a high anticholinergic burden.
This particularly resonates with our cohort of patients
attending tertiary psychiatry services including inpa-
tients seen by our liaison service but under the care
of another physician, and highlights the contribution
of multiple prescribers to the anticholinergic burden.
Of note, the level of polypharmacy was high in our
population with 8.5 medications per patient (SD 5.1),
and at least one patient prescribed a total of 23
medications.

In our study, a significantly greater number of med-
icationswith potential/possible anticholinergic activity
were identified by the composite list as compared to the
ACB tool, suggesting that the true anticholinergic bur-
den experienced by patients may be underestimated by

the use of theACB tool alone. It is also important to note
the variability in classification of level of anticholinergic
activity across the two tools; for example, quetiapine is
differentially classified as low, moderate and high
activity by the evidence referred to on the composite
scale, but as a definite anticholinergic on the ACB scale
(see Table 3).We should also acknowledge, on the other
hand, the potential to overestimate the anticholinergic
burden by inclusion of medications with possible
anticholinergic action (ACB score 1) which have
only in vitro evidence of muscarinic antagonism. For
example, trazodone is deemed to have possible anticho-
linergic on the ACB, but is used frequently in elderly
populations due to its low propensity to cause anticho-
linergic adverse effects clinically (Faglioni et al. 2012).
Overestimation of the clinical import of possible anti-
cholinergics could result in discontinuation of poten-
tially beneficial treatment, and we acknowledge the
clinical dilemma this poses.

There was no difference in anticholinergic burden
between groups prescribed and not prescribed
AChEIs in our patient group, indicating that thesemed-
ications are being prescribed without discontinuation

Table 2.Results for total population and results compared between groups (prescribed/ not-prescribed AChEIs) by independent samples t-tests

Total Population n= 66 AchEI Prescribed n= 19 AchEI not prescribed n= 47 p-value

ACB score 2.2 (2.1) 2.1 (1.4) 2.2 (2.3) 0.85
No. of medications on ACB 1.5 (1.3) 1.6 (0.9) 1.5 (1.4) 0.75
No. of meds on composite 2.3 (1.7) 2.4 (1.0) 2.2 (1.9) 0.77
Psychotropic medication 1.09 (0.92) 1.37 (1.11) 0.97 (0.82) 0.12
Non-psychotropic medication 1.14 (1.49) 1.01 (1.0) 1.19 (1.65) 0.63
Polypharmacy (total no. of meds) 8.5 (5.1) 8.8 (4.4) 8.4 (5.4) 0.75
Clinically significant ACB score (%) 37.9 42.1 36.2 –

Data are presented as means (standard deviations) except where specified.

Table 3.Most commonmedications with anticholinergic activity (based onACB tool (Boustani et al. 2008) and composite list (Salahudeen et al.
2015b) as prescribed to a PLL cohort of patients with a diagnosis of dementia

Medication
Number of patients

(% of total population)

Possible level of anticholinergic
activity as per composite list

(n= number of trials included in evidence)
Level of anticholinergic
activity as per ACB tool

Quetiapine 12 (18.2) High (1)/moderate (1)/low (2) Definite (score of 3)
Trazodone 10 (15.2) Low (3) Possible (score of 1)
Risperidone 9 (13.6) Low (4) Possible (score of 1)
Alprazolam 9 (13.6) High (1)/low (4) Possible (score of 1)
Furosemide 8 (12.1) High (1)/low (2) Possible (score of 1)
Fluticasone 6 (9.1) Low Not included
Codeine 6 (9.1) Moderate (1) /low (4) Possible (score of 1)
Warfarin 5 (7.6) Low (1) Possible (score of 1)
Sertraline 5 (7.6) Low (2) Not included
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of potentially inappropriate medications with anticho-
linergic activity. Indeed, a recent study shows that there
is an association between anticholinergic burden and
early discontinuation of AChEIs (Efjestad et al. 2017).
Another group showed that only 31% of those newly
prescribed donepezil first discontinued their anticholi-
nergics (Roe et al. 2002) Our data are comparable with
international studies; in a large Swedish population-
based study (Johnell & Fastbom 2008), anticholinergic
drug prescribing was shown to be 23% more common
amongst cholinesterase inhibitor users than non-users.
One might postulate that the increased rate of anticho-
linergic prescribing in these patients may be related to a
prescribing cascade; for example, increased use of
anticholinergics to manage cholinesterase inhibitor-
associated urinary incontinence (Gill et al. 2005).

The clinical import of the anticholinergic burden in
the elderly population is clear; a recent Irish study
showed that an increased number of potentially inap-
propriate medications (primarily anticholinergics) in
an elderly community-dwelling population increased
health care utilisation (both GP visits and A&E attend-
ances) (Moriarty et al. 2016).While in this study,we have
focused on the cognitive implications of a clinically sig-
nificant anticholinergic burden, the physical effects of
anticholinergics are well known. A large community-
based cohort study has noted poorer physical function
amongst anticholinergic and sedative users (n= 3075)
(Hilmer et al. 2007); this has been quantified as a one unit
increase in the anticholinergic burden (as calculated
using the ACB scale) being significantly associated with
one or more new impairments in subjects instrumental
activities of daily living (Koyama et al. 2014). Anti-
cholinergic burden is also strongly associated with
increased hospitalisation rates in patients with dementia
(Watanabe et al. 2018). It is also worth considering the
anticholinergic burden in the context of those with diag-
nosed dementia, particularly those with behavioural
and psychological symptoms of dementia (BPSD). A
study evaluating the impact of a reduction in anticholin-
ergic burden by at least 20% in thosewith dementiawith
BPSD found this resulted in a significant decrease in fre-
quency and severity of BPSD asmeasured by the neuro-
psychiatric inventory (Jaïdi et al., 2018).

We demonstrated a sizeable anticholinergic burden
amongst patients with dementia attending a specialist
PLL service. The true anticholinergic burden experi-
enced by patients may be underestimated by the use
of the ACB score alone, although the clinical signifi-
cance of this finding is unclear. Our study is limited
by small sample size, convenience sampling and retro-
spective design. However, this is to our knowledge the
only study on anticholinergic burden relating specifi-
cally to those attending PLL services. We hope that this
study will lead to increased awareness of the likely

additive effect of potentially anticholinergic medica-
tions amongst prescribers of both psychotropic and
non-psychotropic medications, particularly in those
with dementia and ameliorate the rate of concomitant
AChEI and anticholinergic prescription.
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