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ABSTRACT

Objective: Older individuals with schizophrenia are at

risk of being treated with anticholinergic medications

due to the prevalence of medical comorbidities and
polypharmacy. High anticholinergic burden impairs
cognition and is a risk factor for Alzheimer’s dementia.
Thus, we assessed the impact of anticholinergic burden on
Alzheimer’s dementia-related and schizophrenia-related
cognitive functions in older patients with schizophrenia.

Methods: Anticholinergic burden was measured using

the Anticholinergic Cognitive Burden scale (ACB) in 60
community-dwelling patients aged > 50 years who met
DSM-1V criteria for schizophrenia between May 2007 and
November 2011. Cognitive domains affected early in the
course of Alzheimer’s dementia were assessed using the
Cambridge Neuropsychological Test Automated Battery
(CANTAB) Alzheimer’s Dementia Battery and the Repeatable
Battery for the Assessment of Neuropsychological Status.
Two CANTAB tests of executive function were used to
assess deficits common in schizophrenia. Regression
analyses were used to assess the relationships between
anticholinergic burden and cognition. A receiver operating
characteristic curve was constructed to determine an

ACB cutoff score to identify those at risk of cognitive
impairment.

Results: ACB scores were associated with spatial working
(P=.04) and immediate (P=.004) memory and visuospatial
ability (P=.02) and showed a trend toward association
with impaired learning (P=.06), but were not associated
with attention, executive function, language, or reaction
time. An ACB cutoff score of < 1.5 can detect cognitive
impairment with a sensitivity of 90.3% and specificity of
48.3%.

Conclusions: High anticholinergic burden contributes
to specific cognitive deficits in older individuals with
schizophrenia that resemble those commonly observed
early in the course of Alzheimer’s dementia. The ACB is
a potentially useful screening tool that can help identify
patients at risk of developing anticholinergic-related
cognitive impairment.
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With the growing number of older individuals with
schizophrenia, 20% of them will be over the age of 65 years
by 2025.! Thus, the prevalence of dementia is expected to increase
markedly in this population.? Several studies have shown that
schizophrenia is associated with an increased risk of dementia.’=
Compared to the general population, individuals with schizophrenia
have a 2-fold higher risk of developing dementia before the age of
80 years.” The etiology underlying the development of dementia
in schizophrenia remains unknown. Aside from age,” other risk
factors common among patients with schizophrenia increase
their vulnerability to dementia; they include low educational
attainment,®’ premorbid cognitive dysfunction,®’ cardiovascular
disease,'®!! polypharmacy,'>!? history of alcohol and/or substance
abuse,'*!> and apolipoprotein E €4 genotype.'®!” There is also
increasing evidence that anticholinergic medications increase the
risk of Alzheimer’s dementia.'®-2° Chronic high anticholinergic
burden has been associated with deleterious effects on cognition
in individuals with?!~24 and without schizophrenia.?>-?° These
deficits are typically of smaller magnitude in contrast to those
observed following acute administration of potent anticholinergic
agents (eg, scopolamine).”” However, they are often long-lasting
and may continue to persist following a reduction of anticholinergic
medications.!®?%30 Further, chronic anticholinergic burden
predicts longitudinal cognitive decline and eventual diagnosis
of mild cognitive impairment.?®! Thus, sustained cognitive
dysfunction secondary to anticholinergic burden may result in
neurodegenerative changes in cholinergic pathways implicated in
cognition.?

Anticholinergic burden accounts for the anticholinergic load
of multiple medications and their metabolites rather than that
of a single compound.*> Commonly prescribed medications
such as analgesics, antihistamines, antiemetics, antiarrhythmics,
medications for urinary incontinence, and bronchodilators have
anticholinergic properties.’>** Additionally, several medications
used in the treatment of schizophrenia such as antipsychotics,
antidepressants, mood stabilizers, and antiparkinsonian agents
are known have central anticholinergic activity.?*>>3 Thus,
given the increased prevalence of medical comorbidities®’*° and
polypharmacy!? in patients with schizophrenia, many of them have
a high anticholinergic burden. Furthermore, the adverse effects
associated with a high anticholinergic burden may be more severe
in patients with schizophrenia because of their preexisting brain
changes and cognitive impairment.**~*> This may be especially
true for older individuals with schizophrenia who have increased
sensitivity to anticholinergic side effects due to age-related
changes in pharmacokinetics and pharmacodynamics, reduced
muscarinic receptor density, and increased blood-brain barrier
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B QOlder individuals with schizophrenia are at risk of
experiencing high anticholinergic burden, which is known
to cause cognitive impairment.

B Anticholinergic burden may contribute to a pattern of
cognitive deficits similar to those observed early in the
course of Alzheimer’s dementia.

B An Anticholinergic Cognitive Burden scale total score
cutoff of < 1.5 may be used to screen patients at risk
of developing Alzheimer’s dementia-like cognitive
impairment secondary to anticholinergic burden.

permeability.“>*” Thus, given the growing number of older
community-dwelling individuals with schizophrenia,*®
characterizing the extent to which anticholinergic burden
impairs their cognitive performance is of great clinical
importance.

To date, no studies have directly investigated the effects
of anticholinergic burden on cognition in older patients with
schizophrenia. The cognitive deficits commonly observed in
individuals with schizophrenia remain relatively stable over
time*” and are consistent with that of neurodevelopmental
process. To the contrary, anticholinergic burden may
contribute to progressive cognitive impairment seen in
neurodegenerative processes such as Alzheimer’s dementia.
Alzheimer’s dementia, especially early on in the course of
the disease, is known to be associated with characteristic
cognitive deficits in learning and delayed recall whereas
schizophrenia is associated with more prominent executive
dysfunction.®®! Thus, using 2 independent cognitive
batteries that mainly assess cognitive domains affected in
Alzheimer’s dementia (hereafter referred to Alzheimer’s
dementia-related cognitive functions), we predicted that
there will be an association between anticholinergic burden
and these functions in community-dwelling individuals
with schizophrenia aged 50 years or above. We also
aimed at contrasting this association with that between
anticholinergic burden and cognitive tests that mainly assess
executive dysfunction given that the latter is more linked to
schizophrenia than Alzheimer’s dementia.

METHODS

Participants

Sixty patients with schizophrenia or schizoaffective
disorder were recruited at the Centre for Addiction
and Mental Health (CAMH) in Toronto, Canada, using
advertisements and physician referrals between May 2007
and November 2011. The study was approved by the CAMH
Research Ethics Board, and all participants provided written
informed consent.

Eligibility criteria were (1) age of 50 years or older;
(2) meeting Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV)>? criteria for a current
diagnosis of schizophrenia or schizoaffective disorder; (3)
clinically stable as operationalized by (a) not having been
hospitalized within 3 months and (b) having had no change

mantipsychotic medication dosage within 4 weeks prior to
assessment; (4) not meeting criteria for a cognitive disorder
secondary to a neurologic disease or brain injury; (5) Mini-
Mental State Examination (MMSE)>? score of 18 or more
because individuals with very low MMSE scores are unlikely
to be able to complete a neuropsychological battery; (6) not
having a current DSM-IV major depressive or manic episode;
(7) no DSM-IV alcohol or other substance abuse within the
past 6 months; (8) no electroconvulsive therapy within 6
months prior to assessment; (9) ability and willingness to
speak English; (10) adequate corrected hearing and visual
acuity; and (11) ability and willingness to provide written
informed consent.

Measures

Diagnosis and clinical symptoms. Diagnosis was
confirmed through the Structured Clinical Interview for
DSM-IV Disorders.>* Symptoms were assessed using the
Positive and Negative Syndrome Scale (PANSS).>®

Cognition. To assess Alzheimer’s dementia-
related cognitive functions, we used the Cambridge
Neuropsychological Test Automated Battery (CANTAB)
Alzheimer’s Dementia Battery (CANTAB-AD) and the
Repeatable Battery for the Assessment of Neuropsychological
Status (RBANS). The CANTAB-AD assesses episodic
memory, working memory, and reaction time. This battery
has been clinically validated to characterize cognitive
deficits commonly observed in Alzheimer’s dementia.>"»*
The corresponding tests and outcome measures were as
follows: Paired Associates Learning (PAL) total errors
adjusted, Spatial Working Memory (SWM) between errors,
and Reaction Time (RTT) 5-choice reaction time. Outcome
measures were transformed to z-scores (mean=0, SD=1)
such that higher scores represented poorer performance. An
Alzheimer’s dementia composite z-score was generated by
averaging the z-scores for all 3 tests combined.

Similarly, the RBANS®” is commonly used to detect
cognitive deficits associated with Alzheimer’s dementia. It
has been shown to reliably differentiate healthy individuals
from those with mild cognitive impairment (MCI) and
Alzheimer’s dementia.’®* It assesses 5 cognitive domains
and comprises 12 subtests. The domains and corresponding
subtests were as follows: Attention (Digit Span, Symbol
Coding), Language (Picture Naming, Semantic Fluency),
Visuospatial-Construction (Figure Copy, Line Orientation),
Immediate Memory (List Learning, Story Memory), and
Delayed Memory (List Recall, List Recognition, Story
Recall, and Figure Recall). Age-adjusted index scores and
total scale scores (mean =100, SD = 50) were generated using
normative data available from the RBANS manual.

The impact of anticholinergic burden on the CANTAB-AD
Battery and RBANS performance was contrasted with its
impact on other cognitive functions core to schizophrenia
using 2 additional CANTAB tests of executive function:
Stockings of Cambridge (SOC) problems solved; and Intra-
Extra Dimensional Set Shift (IED) total errors adjusted.
Individuals with schizophrenia have impaired, yet stable,
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Table 1. Demographic, Clinical, and Cognitive Characteristics
of Participants (N=60)?

Characteristic Value Range
Age,y 63.60 (6.83) 50 to 79
Women, n (%) 28 (46.7)
Education, y 12.25(3.14) 5t0 20
PANSS score
Total 56.13 (14.22) 34t0 89
Positive 14.55 (6.10) 71032
Negative 15.25 (6.63) 7to 38
General 26.33(5.91) 17to 44
ACB total score 2.75 (1.54) 0to6
Frequency, n (%)
Score=0 2(3)
Score=1 15 (25)
Score=2 7(12)
Score=3 19(32)
Score=4 10(17)
Score=5 3(5)
Score=6 4(7)
PAL total errors adjusted 69.45 (42.78) 9to 152
SWM between errors 57.18 (22.47) 3to 112
RTI 5-choice reaction time 490.07 (107.90) 283.38t0 826.13
CANTAB-AD composite score (z-score) 0.00 (0.68) -1.48to0 1.57
SOC problems solved 5.43 (2.54) Oto 11
IED total errors adjusted 46.02 (39.60) 5to 180
RBANS (index scores)
Attention 82.54 (15.43) 53to 115
Language 59.41(12.81) 57to 112
Visuospatial/constructional 83.17 (18.20) 50to 121
Immediate memory 86.75 (16.41) 4910 126
Delayed memory 86.83(16.17) 56to 124
Total score 81.67 (14.15) 52to 109

2Values shown as mean (SD) unless otherwise noted.

Abbreviations: ACB = Anticholinergic Cognitive Burden scale, CANTAB-
AD =Cambridge Neuropsychological Test Automated Battery Alzheimer’s
Dementia Battery, IED =Intra-Extra Dimensional Set Shift, PAL=Paired
Associates Learning, PANSS =Positive and Negative Syndrome Scale,
RBANS =Repeatable Battery for the Assessment of Neuropsychological
Status, RTI=Reaction Time, SOC = Stockings of Cambridge, SWM = Spatial
Working Memory.

performance on the SOC and IED throughout the course of
their illness.*°

Anticholinergic burden. The Anticholinergic Cognitive
Burden scale (ACB)* is a validated expert-based list of
medications with possible or definite anticholinergic
effects.®! We used the 2012 update of the ACB®? to quantify
the overall anticholinergic burden of medications used
by our participants. Medication data were collected from
electronic health records, chart review, and self-report. Both
prescription and over-the-counter medications were included
in the calculation of the ACB total score. Each medication
was rated on a 4-point Likert-type scale (0: no anticholinergic
activity; 1: possible anticholinergic activity; 2 or 3: definite
anticholinergic activity), and the total score is calculated by
summing the ratings of all medications. An ACB total score
>3 suggests definite anticholinergic activity.

Data Analysis

Our primary analyses assessed the relationship between
the CANTAB-AD composite score and demographic and
clinical variables, including ACB total score. We conducted
a regression analysis in which CANTAB-AD composite
score was the dependent variable and age, gender, education,

Anticholinergic Burden and Cognition in Schizophrenia

PANSS Positive and Negative Scoress’and ACB total score
were entered simultaneously as the independent variables.
We then assessed whether the relationship between ACB
total score and CANTAB-AD composite score was driven by
1 of the 3 CANTAB tests (PAL, SWM, and RT1I), replacing
the CANTAB-AD composite by the z-score of each of the
3 tests separately.

To validate the results generated with the CANTAB-AD,
we also assessed the relationship between performance on
RBANS and the same demographic and clinical variables.
For these regression analyses, the dependent variables were
the RBANS total score or the scores for each domain. The
covariates were gender, education, PANSS positive and
negative scores, and ACB total score. We did not include
age as a covariate in the analyses because the RBANS scores
are adjusted for age.

To contrast these analyses with an analysis focusing
on schizophrenia-related cognitive functions rather than
Alzheimer’s dementia-related cognitive functions, we
additionally performed 2 similar multiple regressions with
either the SOC or IED score as the dependent variable.

Lastly, we constructed a receiver operating characteristic
(ROCQ) curve to determine an ACB cutoff score using the
CANTAB-AD composite score to define cognitive status.
We dichotomized our sample into “high” versus “low”
performance using the median of the CANTAB-AD
composite score to identify a threshold for risk of cognitive
impairment.

All analyses listed above were corrected for multiple
comparisons using Bonferroni correction when appropriate.
SPSS, version 21 (SPSS Inc, Chicago, Illinois) was used for
all analyses.

RESULTS

Table 1 summarizes the demographic, clinical, and
cognitive characteristics of the 60 participants who
completed the study. Table 2 summarizes the participants’
medications at the time of assessment.

As predicted, the ACB total score was positively
associated with the CANTAB-AD composite score and
negatively associated with the RBANS total score (Table 3).
No associations were observed between the ACB total score
and the SOC or IED scores (Table 3).

In the multiple regressions with each of the 3 CANTAB
tests constituting the Alzheimer’s Dementia composite score,
the ACB total score was associated with spatial working
memory (SWM: B=0.18, SE=0.09, p =.27, P=.04), trended
with paired associates learning (as assessed by the PAL:
B=0.16, SE=0.08, 3=.24, P=.06), and was not associated
with reaction time (RTT: B=0.13, SE=0.09, B=0.21, P=.13).

In the multiple regressions with each of the 5 RBANS
domains, the ACB total score was associated with Immediate
Memory (B=-3.45, SE=1.16, p=-0.32, P=.004) and
Visuospatial-Construction (B=-3.29, SE=1.39, B=-0.28,
P=.02) and Delayed Memory (B=-4.00, SE=1.20,
f=-0.38, P=.002), but not Language (B=-1.62, SE=0.94,
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Table 2. Medications With Anticholinergic Burden Taken by
Participants (N=60)

Table 3. Multiple Regressions With Cognitive Measures and
Demographic and Clinical Characteristics

Category n (%) Model and Variable B SE B P
Analgesic and anti-inflammatory agents 21(35) CANTAB-AD composite z-score: R*=0.24, Fg 53=2.79, P=.02
Antidepressants 13(22) Age 0.03 0.01 0.26 .05
Antidiabetic agents 14 (23) Gender 0.01 0.16 0.01 97
Anticonvulsants and mood stabilizers 8(13) Education -0.03 0.03 -0.15 .26
Anticholinergics 8(13) PANSS—positive -0.01 0.01 -0.06 61
Antipsychotics PANSS—negative 0.00 0.01 0.01 95
Clozapine 7(12) ACB total score 0.16 0.06 0.35 .006
Fluphenazine 2(3) SOC Score: R?=0.17, Fs53=1.85, P=.11
Olanzapine 16 (27) Age -0.03 0.02 -0.21 12
Quetiapine 3(5) Gender -0.08 0.25 -0.04 74
Risperidone 23 (38) Education 0.05 0.04 0.17 23
Zuclopenthixol 1(2) PANSS—positive 0.02 0.02 0.14 .30
Dual-therapy? 6(10) PANSS—negative -0.01 0.02 -0.07 61
None 2(3) ACB total score -0.13 0.08 -0.20 12
Anxiolytics and sedative-hypnotics 13(22) IED Score® R?=0.14, Fg53=1.40, P=.23
Cardiovascular agents 35(58) Age -0.01 0.02 -0.07 .60
Thyroid hormone 8(13) Gender 0.50 0.26 0.25 .06
Other 23 (38) Education 0.04 0.04 0.11 42
2Fluphenazine + quetiapine, loxapine +zuclopenthixol, PANSS—positive -0.04 0.02 -023 08
perphenazine + methotrimeprazine, risperidone + loxapine, and PANSS—negative 0.00 0.02 —0.03 84
risperidone + quetiapine. ACB total score -0.07 0.09 -0.10 44
RBANS Total Score: R?=0.30, Fs 5, =4.72, P=.001°
Gender -1.20 3.20 -0.04 71
Education 1.49 0.54 033 .01
=-0.19, P=.09) or Attention (B=0.24, SE=1.33, f=.02, PANSS—positive 0.50 0.27 0.21 07
P=.86). PANSS—negative -0.01 0.24 -0.01 97
ACB total score -2.80 1.06 -0.30 .01

The ROC curve was found to slope off at an ACB total
score cutoff of 1.5 (Figure 1). At this cutoff, the ACB total
score sensitivity was 90.3% with a specificity of 48.3%. ACB
total score cutoffs of 2.5 and 3.5 had sensitivities of 74.2% and
38.7% with specificities of 55.2% and 82.8%, respectively. The
area under the curve for the ROC curve was 0.71 (P=.005).

DISCUSSION

We found a robust association between anticholinergic
burden and Alzheimer’s dementia-related cognitive
functions among older community-dwelling patients
with schizophrenia. Higher anticholinergic burden was
specifically associated with poorer performance on measures
of delayed memory, episodic memory, immediate memory,
spatial working memory, and visuospatial-construction, but
not attention, executive function, language, or reaction time.
Further, an ACB total score cutoff of <1.5 may be used to
identify individuals at risk of experiencing adverse cognitive
consequences.

Compared to the general population, individuals with
schizophrenia have a 2-fold higher risk of developing
dementia before the age of 80 years.® The etiology underlying
the development of dementia in schizophrenia is currently
unknown and cannot be explained by traditional dementia
risk factors.® Our results suggest that high anticholinergic
burden is common among patients with schizophrenia, and
it may account for some of their increased risk for dementia.
However, additional studies are warranted to fully elucidate
this potential relationship and characterize the extent of the
contribution made by anticholinergic burden.

Our results are congruent with those of previous studies
assessing the relationship between anticholinergic burden
and cognition in adults with schizophrenia. Both the

aTotal errors adjusted.

bAge was not entered in the regression model due to age-adjusted
calculation of the RBANS total score.

Abbreviations: ACB =Anticholinergic Cognitive Burden scale, B=parameter
estimate, CANTAB-AD = Cambridge Neuropsychological Test
Automated Battery Alzheimer’s Dementia Battery, IED Score =Intra-Extra

Dimensional Set Shift, PANSS =Positive and Negative Syndrome Scale,
RBANS =Repeatable Battery for the Assessment of Neuropsychological
Status, SE=standard error, SOC =Stockings of Cambridge,

B=standardized B.

Figure 1. Empirical Receiver Operating Characteristic Curve
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literature and our findings show that high anticholinergic
burden contributes to impairment in learning, memory,
and visuospatial ability.>!~2* Negative associations between
anticholinergic burden and complex attention have
also been described.?? Our study did not directly assess
complex attention, which relies on higher-order cognitive
abilities.?>*%* Deficits in this domain may have been
indirectly captured by our measure of spatial working memory
given that intact visuospatial ability, response inhibition, and
maintenance and retrieval of stored information are required
to perform well on this task.®

Our findings are also consistent with the effects of
anticholinergic burden on cognition in healthy elderly.
Similar to our results, high anticholinergic burden has
been associated with poorer performance on measures
of learning, memory, and visuospatial ability in healthy
elderly individuals.?>~2"* However, deficits in attention,
executive function, and processing speed have also been
observed in older healthy individuals.?%*”-3! Thus, it appears
that anticholinergic burden contributes to global cognitive
dysfunction in healthy older individuals and selective
impairments in older individuals with schizophrenia.
Schizophrenia-related cognitive deficits in the domains of
attention, executive function, and processing speed could
be masking any anticholinergic deleterious impact (“floor
effect”). This finding further supports a possible specific
contribution of anticholinergic burden in older individuals
with schizophrenia to cognitive deficits that are associated
with Alzheimer’s dementia and are of a neurodegenerative
and progressive nature rather than neurodevelopmental and
stable.

There have been several studies linking high anticholinergic
burden with increased risk of MCI and Alzheimer’s
dementia in nondemented elderly individuals.'®-2%2¢ In one
longitudinal cohort study®® of individuals aged 60 years or
older, 80% of participants with high anticholinergic burden
at baseline were classified as having MCI at 1-year follow-up.
Another longitudinal cohort study in individuals aged 65
years or older found that cumulative anticholinergic exposure
over 10 years increased the risk of incident dementia and
Alzheimer’s dementia.'® Further, this risk was found to persist
even when other Alzheimer’s dementia risk factors had been
accounted for (eg, age, education, medical comorbidity, and
apolipoprotein E ¢4 status).'®2¢ Taken together, these studies
suggest that high anticholinergic burden may be a modifiable
risk factor for MCI and Alzheimer’s dementia. However, it is
still unclear as to whether reducing anticholinergic burden
will improve cognitive outcomes.>*

The pathologic changes that occur early in the course of
Alzheimer’s dementia manifest as impairments in episodic
memory.®"¢7-% In the present study, high anticholinergic
burden was predictive of impaired episodic memory. Poor
episodic memory is routinely observed in schizophrenia,
but typically occurs in the context of global cognitive
dysfunction.”® This finding is consistent with the general
observation that anticholinergic burden impairs selected
cognitive domains in individuals with schizophrenia.?!-*?

Anticholinergic Burden and Cognition in Schizophrenia

Our results further support this relationship by
demonstrating that anticholinergic burden was associated
with the RBANS indices of immediate memory, delayed
memory, and visuospatial-construction, but not attention
or language. The RBANS indices of immediate and delayed
memory have high sensitivity for Alzheimer’s dementia and
reliably differentiate between individuals with and without
dementia.”® Further, in addition to episodic memory,
visuospatial ability is also compromised in early Alzheimer’s
dementia,”! whereas deficits in attention and language are
typically later manifestations.®® Taken together, these results
suggest that high anticholinergic burden may give rise to
cognitive deficits in schizophrenia that are phenotypic of
preclinical Alzheimer’s dementia. However, this is not to
minimize the impact and severity of schizophrenia-related
cognitive deficits, but rather to emphasize the importance
of screening for potentially reversible risk factors that may
cause impairment in certain cognitive domains.

Moreover, our patients with schizophrenia had an
anticholinergic burden that was about 50% higher than what
is reported in the general population.*®”2 The majority of this
burden was accounted for by the anticholinergic side effects
of their antipsychotics and other psychotropic medications.
Anticholinergic activity and cognitive impairment have
been observed with several of these medications even at
therapeutic doses.**® Long-term use of these agents may
have exacerbated preexisting cognitive deficits in our patients.
There is some evidence suggesting that permanent cognitive
deficits may be a consequence of chronic anticholinergic
exposure?®?? and may result from neuroanatomical changes
analogous to that observed in Alzheimer’s dementia (eg,
increased amyloid and neurofibrillary pathology).?”3

Our study has several limitations. First, we excluded
patients with very low cognitive function. Some of these
patients may have had Alzheimer’s dementia or other
dementia, and they may have been more sensitive to
the detrimental effects of anticholinergic medications.
However, severe cognitive deficits could also override
any impact from anticholinergic burden, thus weakening
its association with cognitive performance. Second, we
assessed anticholinergic burden based on prescribed
medications, and we did not collect data on medication
adherence. This may have contributed to an overestimate
of anticholinergic burden. Third, much like other scales
that measure anticholinergic burden, the ACB yields an
imprecise estimation of anticholinergic activity’? because it
does not take into account drug dosages/levels, interactions,
or metabolism. Our group has previously published on the
use of a serum anticholinergic activity assay as a direct
method of assessing anticholinergic burden.’ However, a
pitfall of that method was that it was limited in its ability
to differentiate between procholinergic and anticholingeric
activity. For example, some medications, like clozapine, that
have high anticholinergic burden produce metabolites that
have procholinergic and procognitive effects.”* Therefore,
we believe that using this assay would have not provided an
advantage over the ACB given the extent of polypharmacy
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among participants in our sample. Moreover, given'its
availability and ease of administration, the ACB would be
better suited for use in clinical settings compared to this
assay. Lastly, because of our cross-sectional design and
limited sample size, we are unable to infer true causality
between anticholinergic burden and cognitive impairment.
We further realize that our use of a convenience sample may
additionally limit the generalizability of our findings to other
older individuals with schizophrenia.

Notwithstanding these limitations, our results have
implications for clinical practice. Clinicians should be
aware that high anticholinergic burden in older individuals
with schizophrenia may contribute to a pattern of cognitive
deficits characteristic of early Alzheimer’s dementia. These
deficits may be misattributed to progression of underlying
disease (ie, schizophrenia) or to the onset of dementia rather
than to a secondary treatable cause (ie, anticholinergic
burden). The ACB total score with a cutoff of <1.5 may be
utilized as a screening measure to identify patients at risk of
developing cognitive impairment. Doing so may facilitate
early interventions to mitigate further cognitive decline (ie,
introduction of an acetylcholinesterase inhibitor). However,
regular assessment of cognition is still necessary to fully

capture impairment that extends beyond that which canbe
attributed to schizophrenia itself. Similarly, the high level
of anticholinergic burden among these patients highlights
the importance of regular medication reviews. When
conducting these reviews, prescribers should be aware that
anticholinergic burden may increase insidiously over time
in patients with multiple comorbidities. Pharmacokinetic
and pharmacodynamic changes associated with aging may
also require a gradual decrease in the dosage of antipsychotic
medications.”>’® Anticholinergic burden should influence
the pharmacologic management of these older patients,
and alternative agents should be considered. When no
therapeutic alternatives exist, the lowest effective dose
should be prescribed.

In summary, high anticholinergic burden selectively
impairs learning, memory, and visuospatial ability in older
patients with schizophrenia. Consequently, medications
should be assessed in terms of relative contribution to
anticholinergic burden before being prescribed to these
patients. Longitudinal studies are required to determine
whether anticholinergic burden confers an increased risk of
dementia in this population and whether this increased risk
can be mitigated by optimal pharmacologic management.
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