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Anticholinergic burden and polypharmacy
in patients referred from primary care
to tertiary dementia centers in Brazil

Raphael Machado Castilhos'?“, Carolina Rodrigues Formoso®“, Wyllians Vendramini Borelli*®,
Elaine Calumby Teixeira®“, Gabriella Corréa Dousseau®“, Marcia Lorena Fagundes Chaves'®
Sonia Maria Dozzi Brucki®

ABSTRACT. Anticholinergic burden (ACB) and polypharmacy are poorly studied in the context of primary care in Brazil. Objective:
To evaluate the ACB and polypharmacy of individuals with suspected dementia referred from primary care to tertiary dementia
outpatient clinics in Brazil. Methods: We performed a cross-sectional study in two tertiary dementia clinics. We included
individuals with suspected dementia referred from primary care. Sociodemographic variables, number of drugs, ACB score,
disease duration, Mini Mental State Examination (MMSE) were collected in the first evaluation. Final diagnosis received was
also collected. Results: A total of 921 individuals were included, with a median (IQR) age of 72 [64—78] years, 57.8% (532)
women, 4 [2—7] years of formal education and 15 [10-20] points in MMSE. Most patients had a final diagnosis of dementia
(66%, 616) and Alzheimer’s disease (21.4%, 197), psychiatric disorders (16%, 147) and multifactorial dementia (14.8%, 136)
were the most common diagnoses. Most individuals (68.1%, 627) were using at least one medication with anticholinergic
effect, and in 44.6% (411) there was polypharmacy. ACB total score correlated with MMSE (rho=-0.13) and with total number of
medications (rho=0.52). In multivariate regression, ACB score >1 was associated with MMSE and polypharmacy. Conclusion:
Most individuals referred from primary care in Brazil were using at least one medication with anticholinergic effect and this
was correlated with cognitive severity. Educational measures for primary care physicians, focusing on the management of
pharmacological treatment, are essential to reduce the anticholinergic load in this context.
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Carga anticolinérgica e polifarmacia em pacientes encaminhados da atencao primaria para centros terciarios
de deméncia no Brasil

RESUMO. A carga anticolinérgica (CAC) e a polifarmacia séo pouco estudadas no contexto da atengdo primdria no Brasil.
Objetivo: Avaliar a CAC e a polifarmacia de individuos com suspeita de deméncia encaminhados da atengéo priméaria para
clinicas ambulatoriais de deméncia tercidrias no Brasil. Métodos: Foi realizado um estudo transversal em dois ambulatdrios
tercidrios de deméncia. Foram incluidos individuos com suspeita de deméncia encaminhados da atengdo priméria. Varidveis
sociodemograficas, nimero de medicamentos, escore CAC, duragdo da doenga, Mini Exame do Estado Mental (MEEM) foram
coletadas na primeira avaliagdo. O diagnostico final recebido também foi registrado. Resultades: Um total de 921 individuos
foram incluidos, com idade mediana (lIQ) de 72 [64—78] anos, 57,8% (532) mulheres, 4 [2—7] anos de educagéo formal e
15 [10-20] pontos no MEEM. A maioria dos pacientes recebeu diagnostico final de deméncia (66%, 616), sendo a doenca
de Alzheimer (21,4%, 197), transtornos psiquiatricos (16%, 147) e deméncia multifatorial (14,8%, 136) os diagndsticos mais
comuns. A maior parte dos individuos (68,1%, 627) utilizava ao menos um medicamento com efeito anticolinérgico, e em
44,6% (411) foi observada polifarmacia. O escore total da CAC correlacionou-se com 0 MMSE (rho=- 0,13) e com 0 nlimero
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total de medicamentos (rho=0,52). Na regressdo multivariada, o escore CAC>1 esteve associado ao MMSE e a polifarmacia. Gonelusao: A maioria dos
individuos encaminhados da atengéo primdria no Brasil utilizava a0 menos um medicamento com efeito anticolinérgico, e esse uso esteve correlacionado
com a gravidade cognitiva. Medidas educativas voltadas a médicos de atengéo priméria, com foco no gerenciamento do tratamento farmacoldgico, séo

essenciais para reduzir a carga anticolinérgica nesse contexto.

Palavras-chave: Polimedicacdo; Deméncia; Encaminhamento e Consulta; Atencdo Primaria a Satde.

INTRODUCTION

ementia is a public health problem, with an esti-

mated 50 million people currently affected world-
wide'. As the population ages, prevalence is expected
to rise, placing a considerable burden on healthcare
systems, especially in low- and middle-income coun-
tries?. Although non-pharmacological approaches are
available for most clinical manifestations of dementia,
medication use to control symptoms is common. Older
adults, particularly patients with dementia, are vulner-
able to side effects from commonly used drugs®.

Anticholinergic burden (ACB) refers to the cumu-
lative effect of one or more drugs with anticholinergic
properties. Studies have shown that high ACB is asso-
ciated with poorer cognitive outcomes, increased risk
of falls, and higher mortality rates in older adults®.
Medications with anticholinergic effects may cause
various neuropsychiatric and systemic side effects,
such as constipation, urinary retention, confusion, and
excessive sedation®. Despite these risks, anticholinergic
medications are frequently prescribed to patients with
dementia for indications including urinary inconti-
nence, depression, agitation, and sleep disturbances®.

Polypharmacy, defined as the concurrent use of
multiple medications, is particularly prevalent among
patients with dementia®. This population is often
prescribed various drugs to manage not only cogni-
tive and behavioral symptoms of dementia but also
comorbid conditions such as hypertension, diabetes,
and cardiovascular diseases. While polypharmacy
can be beneficial in addressing these multifaceted
health issues, it also increases the risk of adverse drug
reactions, drug-drug interactions, and medication
non-adherence’.

This study aimed to investigate ACB and polyphar-
macy in patients referred from primary care to two
Brazilian tertiary dementia centers. By examining the
medication profiles of these patients, the prevalence
and patterns of anticholinergic medication use will be
identified, and overall ACB assessed. Understanding
these factors is crucial for optimizing pharmacotherapy,
improving patient outcomes, and reducing the risks
associated with polypharmacy and high anticholinergic
burden in dementia care.
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METHODS

A retrospective analysis was conducted on all referrals
to two large tertiary memory clinics in Brazil: Hospi-
tal de Clinicas de Porto Alegre (HCPA) (Porto Alegre,
Southern Brazil) and Hospital Santa Marcelina (HSM)
(Sdo Paulo, Southeast Brazil) from June 2014 to June
2022. Individuals included in this study were referred
by a general practitioner or family physician from the
primary care setting of the public health system (Sistema
Unico de Sauide — SUS).

Patients underwent a routine evaluation comprising a
semi-structured interview, including cognitive screening,
depression assessment, neurological examination, and
laboratory/neuroimaging exams to exclude potentially
reversible causes of dementia. Subsequently, patients
were classified into dementia syndromes according to
international diagnostic criteria as follows: Alzheimer dis-
ease (AD) dementia®, mild cognitive impairment (MCI)?,
vascular dementia (VD)', Frontotemporal dementia
(FTD)", Lewy bodies dementia'?, normal pressure hy-
drocephalus (NPH)*. Individuals with normal cognition
with or without cognitive complaints were classified as
“cognitively unimpaired” (CU). When more than one
likely etiology was present, the classification "multifacto-
rial” was used. Individuals with cognitive impairment or
complaints secondary to psychiatric disorders were classi-
fied separately. Conditions such as Lewy body dementia,
primary progressive aphasia, behavioral frontotemporal
dementia, and alcohol dementia were uncommon (<10
individuals) among primary care referrals; these were
grouped as “other dementia” (Suppl. Table 1). Individuals
with advanced stages of dementia, with indistinguishable
clinical characteristics at disease onset, were classified as
“unspecified dementia.”

Several variables were collected during the initial
evaluation at each center: age, gender, disease duration,
years of formal education, number of medications in
use, Mini Mental State Examination (MMSE)¢. ACB
was calculated using the Brazilian anticholinergic ac-
tivity drug scale’. This scale classified each medication
according to its anticholinergic activity from O (no anti-
cholinergic activity) to 3 (high anticholinergic activity).
The total ACB score for each individual was defined as
the sum of the scores for each medication in use. As no
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Table 1. Sociodemographic and clinical characteristics of the sample, divided dementia diagnosis.

Dementia Not dementia Total p-value
n (%) 608 (66) 313 (34) 921 -
Age median (IQR) 74 (66-79) 69 (61-75) 72 (64-78) <0.001 @
Female n (%) 320 (52.6) 212 (67.7) 532 (57.8) <0.001®
Education (years) median (IQR) 4 (1-6) 4 (2-8) 4 (2-7) 0.008 2
Disease duration median (IQR) 2 (1-4) 2 (1-5) 2(1-4) 0.360°
MMSE median (IQR) 15 (10-20) 23 (20-26) 18 (13-23) <0.001 @
ACB total score median (IQR) 1(0-3) 1(0-3) 1(0-3) 0.203°
ACB score >1 n (%) 426 (70.1) 201 (64.2) 627 (68.1) 0.084°
Number of medications median (IQR) 4 (2-6) 4 (2-6) 4 (2-6) 0.525°
Polypharmacy n (%) 272 (44.7) 139 (44.4) 411 (44.6) 0.980°

Abbreviations: IQR, interquartile range; MMSE, Mini Mental State Examination; ACB, Anticholinergic Burden score.

Notes: Mann-Whitney; °x2.

consensus exists to define polypharmacy, the most
common definition of more than five medications was
applied'. For this analysis, only individuals with a final
diagnosis established were included; thus, this variable
was collected retrospectively from medical records rath-
er than during the first evaluation.

Frequencies and categorical variables were compared
using x? tests. Continuous variables were presented as
median and interquartile range (IQR), as normality
analysis (Shapiro-Wilk test and histogram visualization)
indicated non-normal distribution. ACB was analyzed
both as a quantitative variable and dichotomized as 0
or 21 medication. Correlations were assessed with the
Spearman coefficient. A multivariate logistic regression
model was conducted using age, gender, education,
disease duration, diagnosis, total number of medica-
tions, polypharmacy, and MMSE as predictors of ACB
score and polypharmacy. Additionally, multiple linear
regression was performed with MMSE as the outcome
and ACB and polypharmacy as independent variables,
controlling for gender, age, center of origin, education,
disease duration, and final diagnosis. All analyses were
conducted using R software version 4.2.2%.

Ethics approval statement

This study was approved by the Institutional Review
Board of HCPA (Office for Human Research Protections:
#6643121). Informed consent was obtained from all
individual participants included in the study.

RESULTS
A total of 921 referrals were included, with 56.3% (519)
from HSM and 43.6% (402) from HCPA. The median

(IQR) age of patients was 72 [64-78] years, and 57.8%
(532) were women with a median (IQR) of 4 [2-7] years
of formal education. Differences in sociodemographic
variables between the two centers are detailed in Ta-
ble 1. Individuals with dementia had a median (IQR)
disease duration of 2 [1-4] years, with no differences
between etiologies, and a median (IQR) MMSE score of
15 [10-20] points. Most patients received a final diag-
nosis of dementia (66%, 616), with AD (21.4%, 197),
psychiatric disorders (16%, 147), and multifactorial
dementia (14.8%, 136) being the most common single
diagnoses (Table 2, Suppl. Table 2, Suppl. Table 3).

Most patients (68.1%, 627) were using at least one
medication with anticholinergic effects, and 44.6%
(411) met the criteria for polypharmacy. The median
(IQR) total ACB total score was 1 [0-3], with no signif-
icant differences in total ACB score or percentage of
polypharmacy between individuals with and without
dementia (Figure 1, Table 2). The frequency of ACB=1
differed by dementia etiology. Patients with Lewy body
dementia (LBD) (91.7%, 11), alcohol-related dementia
(83.3%, 10), and multifactorial dementia (77.2%, 105)
more frequently had ACB>1. Polypharmacy was more
common in vascular dementia (63.4%, 71) than in other
diagnoses (Figure 1 and Table 2).

Most prescriptions for medications with anticho-
linergic effects were for those classified as ACB score=1
(76.7%, 419/546). The most commonly prescribed
classes were antidepressants (35.1%), antihypertensives
(18.1%), and antipsychotics (17.4%). In this sample,
19.3% were using anti-dementia medications, mainly
donepezil and memantine (Suppl. Table 4).

The total ACB score did not correlate with age and
education but showed weak correlations with disease
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Table 2. Anticholinergic burden score, polypharmacy, and total number of medications according to the final diagnosis.

ACB total score® ACB score >1° Total number of Polypharmacy*

median (IQR) n (%) medications® median (IQR) n (%)

Whole sample (n=921) 1(0-3) 627 (68.1) 4 (2-6) 411 (44.6)

Individuals with dementia

Total (n=616) 1(0-3) 426 (70.1) 4 (2-6) 272 (44.7)
Alzheimer’s disease (n=197) 1(0-2) 132 (67) 4 (2-5) 66 (33.5)
Multifactorial dementia (n=136) 2 (1-3) 105 (77.2) 5 (3-7) 78 (57.2)
Vascular dementia (n=112) 1(0-3) 82 (73.2) 6 (4-8) 71 (63.4)
Dementia unspecified (n=66) 1(0-3) 42 (63.6) 4 (1.25-6.75) 28 (42.4)
Other diagnosis (n=39) © 1(0-3) 22 (56.4) 2 (0-6) 14 (35.9)
Traumatic Brain Injury (n=19) 1(0-2) 13 (68.4) 1(1-3) 3(15.9)
Normal pressure hydrocephalus (n=13) 1(0-1) 8 (61.5) 4 (2-6) 6 (46.2)
Alcohol (n=12) 2 (1-3.25) 10 (83.3) 3(2.75-4) 1(8.3)
Synucleinopathy (n=12) 2.5(1-4) 11(91.7) 4 (2.75-6.25) 5(41.7)
Frontotemporal dementia (n=10) 0.5 (0-1.75) 5 (50) 2.5 (0-4.75) 3(30)

Individuals without dementia

Total (n=305) 1(0-3) 201 (64.2) 4 (2-6) 139 (44.4)
Psychiatric disorder (n=147) 1(0-3) 104 (70.7) 5 (2-7) 75 (51)

Mild cognitive impairment (n=116) 1(0-2) 71(61.2) 4 (2-6) 46 (39.7)
Cognitively unimpaired (n=42) 1(0-2) 22 (52.4) 4 (2-5) 15 (35.7)

Abbreviations: ACB, Anticholinergic Burden.
Notes: 2p=0.002, Kruskal-Wallis; °p=0.023, ? ®p<0.0001, Kruskal-Wallis; “p<0.001, 2 °A list of diagnosis included in this category are detailed in the Supplementary Material.

Table 3. Sociodemographic and clinical characteristics of individuals with Anticholinergic burden score>1 and polypharmacy.

ACB>1 ACB=0 Polypharmacy (=5 drugs) No polypharmacy
(n=627) (n=294) (n=411) (<5 drugs) (n=510)
Age median (IQR) 72 [65, 78] 70.5[63, 78] 73 [66, 78] 71[63, 78]
Female n (%) 373 (59.5) 159 (54.1) 261 (63.5)° 271 (53.1)
Education (years) median (IQR) 42, 6] 4[1.75,7] 42,6] 412,8]
Disease duration median (IQR) 2[1,5] 21,4 2[1,5] 21,4
MMSE median (IQR) 17 [12,22] 2 20 [15, 23] 18 [12, 22] 18 [13, 23]
Dementia n (%) 426 (67.9) 182 (61.9) 272 (66.2) 336 (65.9)
ACB total score median (IQR) 2[1,3] - 2[1,4]2 1[0, 2]
ACB score>1 n (%) = = 356 (86.6) @ 271 (53.1)
N of medications median (IQR) 5[3,7]2 2[0,4] 71[5,8]¢ 2[1,3]
Polypharmacy n (%) 356 (56.8) 2 55 (18.7) - -

Abbreviations: ACB, Anticholinergic burden; IQR, interquartile range; MMSE, Mini Mental State Examination.
Notes: p<0.001; °p=0.002.
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duration (rho=0.07) and MMSE (rho=-0.13), and a
moderate correlation with the total number of medica-
tions (tho=0.52). The total number of medications was
correlated only with age (rho=0.10) and the total ACB
score (tho=0.52). The frequencies of ACB total score>1

Abbreviations: ACB, anticholinergic burden; LBD, Lewy Body dementia; Multi,
Multifactorial dementia; Vasc, Vascular dementia; TBI, Traumatic Brain Injury;

AD, Alzheimer disease; Unsp, Unspecified dementia; NPH, Normal pressure
hydrocephalus; Other, Other dementia causes; FTD, Frontotemporal dementia;
Psych, Psychiatric disorders; MCI, Mild cognitive impairment; CU, cognitive unimpaired.
Figure 1. Anticholinergic burden and polypharmacy among the final diagnosis.
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and polypharmacy were associated: 56.8% (356) of
those with ACB21 having polypharmacy, compared
to only 18.7% (55) of those with ACB=0 ()2, p<0.001)
(Table 3). In multivariate logistic regression, ACB>1
was associated with MMSE and polypharmacy. When
polypharmacy was used as the dependent variable in
the logistic regression, ACB>1, age, and female gender
were associated with the outcome (Figure 2). In multiple
linear regression, controlling for sociodemographic and
clinical variables, neither ACB nor polypharmacy was
associated with MMSE.

DISCUSSION

We observed a high ACB and polypharmacy among
referrals to two Brazilian tertiary care dementia cen-
ters. These centers receive a particular type of refer-
ral, as most patients are sent directly from primary
care without prior evaluation by a secondary care
physician or undergoing any preliminary screening.
Consequently, patients arriving at our memory clin-
ics often experience long delays before evaluation,
as previously demonstrated'®. This characteristic of
our sample is reflected in the fact that approximately

QOutcome: ACB score =1 Qdds ratio (95% CI) p-value
Polypharmacy b - { 514 (3.54 - 7.8) < (.001
MMSE L 0.95 (0.92 - 0.98) 0.0032
Sex Female —— 1.07 (0.75 - 1.563) 0.71
Age * 0.99 (0.97 - 1.0) 0.21
Center H— 0.74 (0.51 - 1.08) 0.12
Education * 1.0(0.95-1.05) 0.90
Disease duration » 1.02 (0.97-1.07) 0.43
Dementia diagnosis —o— 0.96 (0.61 - 1.52) 0.88
2 4 6 8
Outcome: Polypharmacy QOdds ratio (95% CI) p-value
ACB score = 1 [ * 518(@B.5-7.7) <0.001
Sex Female R — 1.51 (1.08-2.1) 0.0142
Age * 1.02 (1.0-1.04) 0.0131
Center 44— 1.24 (0.88 - 1.76) 0.21
Education * 0.99 (0.85-1.04) 0.67
Disease duration * 0.97 (0.93-1.02) 0.24
MMSE * 1.02 (0.99 - 1.05) 0.18
Dementia diagnosis —— 1.08 (0.71 - 1.65) 0.71
2 4 6 8

QOdds ratio (95% CI)

Abbreviations: ACB, Anticholinergic burden; 95%Cl, 95% confidence interval; MMSE, Mini Mental State Examination.
Figure 2. Forest plots of multivariate logistic regression of anticholinergic burden score>1 and polypharmacy as the dependent variable.
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20% of individuals did not have dementia, and most
patients were in advanced stages of the disease, as
reported in a previous study by our group'®. Despite
this delay, we found that two-thirds of patients were
using at least one medication with anticholinergic
properties, and nearly half were taking more than five
medications (the definition of polypharmacy used in
this study). These proportions are higher than those
observed in an Italian survey (~25%) of older adults
with cognitive complaints in primary care® and an
Irish study (~33%) involving individuals with demen-
tia/MCI in primary care®’. Thes findings may reflect
a tendency toward liberal prescribing practices in our
primary care context. Another possible explanation
is that patients referred to our clinics may have more
pronounced neuropsychiatric symptoms. It is well
known that primary care physicians often encoun-
ter difficulties in managing such cases, which is a
major reason for referral”?. Moreover, implementing
non-pharmacological treatment in primary care is
challenging due to a lack of training and confidence,
leading to a preference for pharmacological inter-
ventions?®. This may explain the high frequency of
psychotropic medication use in our sample.

In our sample, ACB and polypharmacy were associat-
ed, which is expected, as the likelihood of prescribing a
drug with anticholinergic properties increases with the
number of medications used?*. However, the association
with cognitive impairment severity (MMSE) was only
associated (despite being weak) with ACB, suggesting
that anticholinergic properties, more than the number
of drugs used, are driving the worsening of cognitive
impairment, as suggested by the study with the UK
Biobank?. In our study, the most frequent dementia
etiologies with at least one drug with anticholinergic
effect were LBD, alcohol-related, multifactorial, and
vascular dementia. This could be due in part to the fact
that these etiologies are very often associated with
neuropsychiatric manifestations and the risk of pre-
scription of medications with anticholinergic effects?*2%.
Specifically in vascular dementia, the higher frequency
of comorbidities seen in these patients could also ex-
plain the findings. Additionally, the high frequency of
polypharmacy and anticholinergic burden in patients
with psychiatric illness may be due to the fact that these
patients frequently use antidepressants and antipsy-
chotics with some anticholinergic effect.

The use of anticholinergics is associated with several
consequences for older adult patients, especially those
with dementia, including all-cause mortality, cognitive
decline, and poor quality of life?**°. Although patients
are using various classes of psychotropics, many

6  Anticholinergic burden and polypharmacy in Brazil. Castilhos RM, et al.

medications have hidden anticholinergic effects, such as
antihypertensives and diuretics®. In our sample, about
20% used antihypertensives with some anticholiner-
gic action, mainly captopril, atenolol, and metoprolol.
In addition, a recent meta-analysis found some evidence
that CU adults present a higher risk of cognitive decline
due to anticholinergic medication® and that there is
a dose-dependent relationship between ACB and de-
mentia risk®. In addition, ACB is associated with many
prognostic factors in older adults, and active reduction
of these medications is beneficial for patients®.

This study presents some limitations. Firstly, this is
aretrospective study and therefore presents biases re-
lated to this type of design, such as data collection that
was not previously planned. Moreover, the anticholin-
ergic burden may vary according to the scale used*, so
our results could differ if other measures were applied.
In any case, the scale we used™ was adapted to the
medications available in Brazil, so we consider these
results valid for our context. Additionally, our sample
is not representative of the older adult population in
primary care and is not comparable to previous studies
that evaluated inappropriate medication use in the
primary care context®. Further, as our study spans
several years (including the pandemic period), it is
likely that different referral routines were in place,
which may have influenced our results. Unfortunately,
we did not have further information about the rea-
sons for referral, other than the general suspicion of
dementia. Finally, the instrument we used does not
account for the dosage of each drug, so patients with
the same score may be using different doses and thus
have different anticholinergic burden. Despite these
limitations, our findings are original, as our analysis is
the first to evaluate ACB and polypharmacy in patients
with suspected dementia referred from primary care in
Brazil. With these results, we hope to help improve the
quality of pharmacological management of patients
with dementia in our country.
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