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Background: Cholinesterase inhibitors (ChEIs) are recognized as first-line therapies for patients with mild-to-moderate dementia.
However, there is limited comparative evidence regarding antipsychotic initiation risk among individual ChEIs to manage behavioral
symptoms of dementia.

Objective: This study aims to evaluate and compare the risk of antipsychotic initiation among dementia patients prescribed individual
ChElIs.

Methods: This is a retrospective cohort study using the 2009-2018 TriNetX electronic medical records data. Dementia patients aged
over 60 years who were incident users of rivastigmine, donepezil, or galantamine with a 12-month washout period were included.
Patients with a history of antipsychotic use during baseline and 30 days post-initiation of ChEIs were excluded. Patients were followed
up to 12 months to identify the antipsychotic use. A generalized boosted model-based inverse probability treatment weights-adjusted
Cox Proportional Hazard (CPH) model was applied to compare the risk of antipsychotic initiation across the different ChEIs.
Results: Among the 7,878 eligible dementia patients initiating ChEIs, 89.40% (n=7,043) were incident donepezil users, followed by
8.13% of (n=641) rivastigmine users, and 2.46% (n=194) galantamine users. During the 12-month follow-up, 807 patients (10.24%)
initiated antipsychotics. The CPH model showed that rivastigmine users were at an increased risk of antipsychotic use compared to
donepezil users (adjusted hazard ratio=1.45, 95% confidence interval: 1.11-1.88). No significant difference was observed in the risk of
antipsychotic initiation between galantamine and donepezil users.

Conclusion: This study found that rivastigmine users were more likely to initiate antipsychotics compared to donepezil users, while no
significant difference between galantamine and donepezil users was observed. These findings emphasize the importance of careful
medication monitoring and management to prevent prescribing cascades and reduce related adverse effects in dementia patients.
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Introduction
Dementia is a chronic progressive disease that represents a spectrum of persistent neurological disorders characterized by
gradual impairment across multiple cognitive domains.'” Dementia often results in memory loss, behavioral distur-
bances, and decreased capacity for independent daily functioning. In the United States, over 6.9 million individuals aged
65 and older are estimated to live with dementia, and this number is projected to escalate rapidly.* The economic impact
is substantial, and direct medical costs associated with dementia are expected to increase from $290 billion in 2019 to
approximately $1.1 trillion by 2050, largely driven by hospitalizations and prescription medication expenses.” The
societal burden of dementia is further magnified by increased informal caregiving demands and substantial out-of-pocket
payments for long-term care services.®’

Cholinesterase inhibitors (ChEls), including donepezil, galantamine, and rivastigmine, are recommended as
first-line therapies for patients with mild-to-moderate dementia.® '° Since dementia is currently incurable, the
primary goal of these medications is to slow down the process of cognitive decline. However, behavioral and
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psychological symptoms of dementia (BPSD) often manifest as agitation, aggression, and psychosis and affect
over 90% of dementia patients.'' ™' Without effective management, BPSD can accelerate the functional decline,
substantially increase the caregiver burden, diminish the quality of life, that often result in the need for institu-
tional care.'*'> The effect of individual ChEIs on BPSD is highly varied due to their underlying mechanism of
action, and therefore, antipsychotics are commonly prescribed for dementia patients to address BPSD, with
utilization rates ranging from 20% to 50%.'®'” However, antipsychotic use is associated with an increased risk
of cerebrovascular events, extrapyramidal symptoms, accelerated cognitive decline, and mortality.'®'°

Evidence consistently demonstrates that patients receiving ChEIs have a higher likelihood of initiating anti-
psychotic therapy to manage BPSD.'®2%2! While ChEIs have similar mechanisms of action and demonstrate
comparable efficacy, they differ in their specificity for cholinesterase enzymes.?>>* Consequently, this variation
results in differential effects on cognitive and behavioral symptoms among dementia patients.”**> Only one study
evaluated the differential risk of antipsychotic initiation among Medicare beneficiaries 65 years or older during
2013-2015 and found that although there was no difference in antipsychotic initiation for galantamine and
donepezil, rivastigmine was associated with an increased risk of antipsychotic initiation.'” Given the limited
comparative evidence regarding antipsychotic initiation risk among individual ChEIs, this study aims to evaluate
and compare the risk of antipsychotic medication initiation among older adults with dementia who initiated

donepezil, rivastigmine, or galantamine.

Methods

Data Source

This retrospective observational cohort study used the TriNetX® electronic medical record (EMR) data of patients diagnosed
with dementia between January 2009 and December 2018. The TriNetX is a federated global health research network
comprising electronic medical records for over 90 million patients in the US from 67 healthcare organizations.”® The
TriNetX EMR data includes longitudinally linked de-identified data that captures patients’ demographic characteristics,
inpatient and outpatient encounters, and prescription records. The EMR Data was obtained under a data use agreement with
Trinetx. This study was exempt from review by the Institutional Review Board at the University of Houston.

Study Population and Operational Definitions
Patients with dementia who were newly prescribed ChEI including donepezil, galantamine, and rivastigmine, between
January 1, 2009, and December 31, 2017, were included in this study. The diagnosis of dementia was identified using the
International Classification of Diseases, Ninth/Tenth Revision, Clinical Modification codes: 331.0, 290, 294, 797, G30.9,
F03.90, FO5, FO15.1, F04, F02.80, F02.81, F03.90, F03.91, F06.0, F06.8, and R418.1.>” Patients with Parkinson’s
disease, Lewy body dementia, schizophrenia, bipolar disorders, or using anti-parkinsonian medication at any time during
the study period were excluded.”®

The earliest ChEI prescription date was assigned as the index date during the identification period. Incident
ChEI users were selected as patients with no ChEIs during the one-year washout period to mitigate the prevalent
user bias. Furthermore, the following inclusion criteria were considered when selecting patients: (i) with >1
dementia diagnosis during the 6 months before or after the index date, and (ii) > 60 years old at the index date.
Additionally, the following exclusion criteria were applied: (i) patients prescribed more than one individual ChEI
at the index date (ie, patients prescribed with donepezil and rivastigmine at the index date) concomitantly, (ii)
patients with >1 memantine prescription during the baseline period, (iii) patients with >1 antipsychotic during the
baseline period and within 30 days after the index date, and (iv) patients without any outpatient visits and

prescription record at baseline.”” The schematic representation of the study design is illustrated in Figure 1.
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Figure | Study Design.
Abbreviations: ChEl: Cholinesterase Inhibitors.

Exposures and Outcome
Based on their index prescription, patients were categorized as incident users of donepezil, rivastigmine, or galantamine.
Prescriptions of ChEIs were identified using RxNorm codes produced by the National Library of Medicine from
prescription orders.

The outcome of this study was defined as the earliest prescription of antipsychotics and was identified starting on day
31 after the index date till day 365 after the index date. Antipsychotics were identified by RxNorm codes for both
atypical and typical antipsychotics.!” Atypical antipsychotics included olanzapine, quetiapine, clozapine, risperidone,
aripiprazole, ziprasidone, asenapine, paliperidone, iloperidone, lurasidone, and brexpiprazole. Typical antipsychotics
included perphenazine, fluphenazine, thioridazine, thiothixene, perphenazine-amitriptyline, trifluoperazine, chlorproma-
zine, loxapine, and pimozide. Patients were followed until the earliest date of antipsychotics prescription, prescribed
memantine, and switched between ChEIs (ie, from donepezil to rivastigmine on new ChEls, death, or end of follow-up
(day 365 after the index date).!”

Conceptual Framework for Covariates

The Andersen Behavioral Model framework was used to conceptualize covariates in this study.?’ This framework
includes predisposing, enabling, and need factors. Predisposing factors like age at index date, gender, race, and ethnicity
were included because these factors explain an individual’s predisposition to use medications. Enabling factors explain
an individual’s ability to access healthcare; however, this study did not include enabling factors due to data limitations.
Proxy measures were included at baseline to ensure the patient’s outpatient visits and medication prescriptions were
recorded in the data. In addition, need factors were included as these indicate an individual’s perceived health status.
Need factors like sleep disorders, osteoporosis, osteoarthritis, falls, frailty syndrome, Elixhauser comorbidities, and
comedications were included.’®' Frailty syndrome included fractures, pressure ulcers and weight loss, mobility
problems, incontinence, dependence and care, and anxiety and depression.>” In addition to comorbidities, comedications
like lipid modifying agents, medications for obstructive airway disease, anti-diabetic medications, sedative/ hypnotics,
anxiolytics, diuretics, antihypertensives, vasodilators, antidepressants, antiarrhythmic medications, and anticonvulsants
were identified and captured during the baseline period.'”*’

Statistical Analyses

Propensity score (PS) methods are frequently employed in observational studies to mitigate measured confounding and
estimate treatment effects with reduced observable bias.>® When dealing with a dependent variable that includes more than
two treatment groups, the Generalized Boosted Model (GBM) is preferred over traditional logistic regression for calculating
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PS.** The GBM (using the TWANG macro program in SAS) leverages a machine learning algorithm through an iterative
process of building a series of regression trees. This process captures the complex and nonlinear relationships between
treatment groups and covariates without overfitting the data.>*> Research has indicated that GBM generates more stable
weights and more effectively optimizes the balance between treatment groups compared to other PS approaches.***® Among
various PS methods, inverse probability treatment weighting (IPTW) is recognized for providing marginal treatment effect
estimates that exhibit lower bias and greater generalizability to the entire treatment population, in contrast to other
approaches.®”*® This characteristic makes IPTW particularly valuable for analyzing observational study data, ensuring that
the findings are more representative of the broader patient group under investigation. The cutoff for standardized differences
was established at 0.2 to ensure the equivalence of covariates across the different ChEI cohorts.>®

Descriptive statistics were performed to assess differences in baseline characteristics between the donepezil, rivastig-
mine, and galantamine cohorts. Mean and standard deviation (SD) were calculated for continuous variables, and frequency
and proportion were calculated for binary or categorical variables. T-tests and chi-square tests were performed to assess the
significance of differences in baseline characteristics between the cohorts. Kaplan-Meier survival curves were plotted to
evaluate the crude relationship between the use of three ChEIs and the time to antipsychotic initiation. Further, the
Schoenfeld test was performed to assess if the proportional hazards assumption was satisfied. A Cox proportional hazard
(CPH) regression model adjusted for IPTW was used to examine the time to antipsychotic prescription between individual
cohorts. Donepezil was used as the reference category as it is the most commonly used ChEI.

In the sensitivity analysis, the GBM-calculated PS was included as a covariate in the CPH model to examine the
robustness of findings. Furthermore, the E-value was the measure of the minimum strength of association that an
unmeasured confounder would require with both the treatment groups (eg, ChEI cohorts) and the outcome (eg, risk of
antipsychotic use) to nullify the observed association. A higher E-value indicates that considerable unmeasured
confounding would be necessary to weaken the observed effect, suggesting that the findings are robust and more
reliable, even in the presence of potential unmeasured confounders.®® All statistical analyses were conducted at
a priori 5% alpha level and were performed using SAS version 9.4 (SAS Institute, Inc., Cary, NC, USA).

Results

Cohort Characteristics

The study cohort included 47,996 dementia patients. After applying inclusion and exclusion criteria, there were 7,878
patients in the final cohort, of which 89.40% (n=7,043) were incident donepezil users, followed by 8.13% of (n=641)
incident rivastigmine users, and 2.46% (n=194) incident galantamine users. Table 1 shows the detailed attrition table for
the study flow. Most of the patients were aged greater than 80 years old (45.68%), males (64.78%), Whites (80.58%), and
non-Hispanic (77.99%, Table 2). The average age of rivastigmine users was 78.23 years (SD: 5.83), 77.86 (SD: 6.20)
years for donepezil users, and 76.75 (SD: 6.08) years for galantamine users. Table 2 shows significant differences in the
distribution of various factors between ChEI cohorts. These factors include predisposing characteristics (such as age and
ethnicity) and need-related factors (such as Elixhauser comorbidities, frailty syndrome, and comedications).

Risk of Antipsychotic Initiation Between ChEl
In the study cohort, 10.24% (n=807) initiated antipsychotics during the 12-month follow-up period, and the median time
to antipsychotic initiation was 164 days. The mean time to antipsychotic initiation in donepezil users was 178 days (SD:
99.70), 175 days (SD: 96.28) in the rivastigmine users, and 162 days (SD: 94.86) in the galantamine users. Of the
donepezil users who initiated antipsychotics during the study period (n=690), 61% (n=426) initiated atypical antipsy-
chotics. Of the galantamine users who initiated antipsychotics during the study period (n=23), 86.96% (n=20) of them
initiated atypical antipsychotics. Similarly, of the rivastigmine users who initiated antipsychotics during the study period
(n=94), 75.53% (n=71) initiated atypical antipsychotics.

Findings from the Log rank test and Schoenfeld test both illustrated that the proportional hazards assumption was
satisfied in this study. (Supplementary Figure 1) The IPTW-adjusted CPH found that rivastigmine users were at an
increased risk of antipsychotic use (adjusted hazard ratio [aHR]=1.45, 95% confidence interval [CI]: 1.11-1.88,
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Table | Attrition Flow Chart of the Study Cohort

Donepezil Rivastigmine | Galantamine | Overall

N % N % N % N %

Inclusion criteria

Incident users of Donepezil, Rivastigmine, and Galantamine (index 30,966 | 100.00 | 3,844 | 100.00 | 1,228 | 100.00 | 36,038 | 100.00
dates between January |, 2009 — December 31, 2017)

Patients with dementia diagnosis during the 6 months before or 6 26,908 | 86.90 3,513 | 91.39 1,094 | 89.09 31,515 | 87.45
months after the index date

Patients were aged 260 years on the index treatment date 18,849 | 60.90 2,343 | 61.00 696 56.70 21,888 | 60.70

Exclusion criteria

Simultaneous exposure to Donepezil, Rivastigmine, and Galantamine 18,762 | 60.59 2,343 | 61.00 669 54.48 21,774 | 60.42

on the index date

Memantine users during baseline 13,976 | 45.13 1,501 | 39.05 418 34.04 15,895 | 44.11
Antipsychotic users during baseline 12,857 | 41.52 1,344 | 35.00 392 31.90 14,593 | 40.50
Patients who initiated antipsychotics within 30 days of the index date | 11,838 | 38.23 1,199 | 31.20 373 30.40 13,410 | 37.20
Patients who did not have at least | visit and | prescription during 7,043 22.74 641 18.20 194 17.70 7,878 21.86
baseline

Table 2 Characteristics of Patients With Dementia Initiated With Cholinesterase Inhibitors in
2009-2017 TriNetx Data

Donepezil Rivastigmine | Galantamine | P-value
n= 7,043 n=641 n=194
N % N % N %
Predisposing Factors
Age, mean (sd) 7786 | 6.2 7823 | 5.83 76.75 | 6.08 0.01*
Age group 0.15
60 to 69 804 1142 | 64 9.98 28 14.43
70 to 79 3012 | 42.77 | 278 4337 | 93 47.94
= 80 3227 | 45.82 | 299 46.65 | 73 37.63
Sext
Females 2465 | 35 232 36.19 | 78 40.21 | 0.28
Race 0.18
White 5660 | 80.36 | 528 82.37 | 160 82.47
Black or African American 822 11.67 | 58 9.05 24 12.37
Other/unknown 561 797 | 55 8.58 10 5.15
(Continued)
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Table 2 (Continued).

Donepezil Rivastigmine | Galantamine | P-value
n= 7,043 n=641 n=194
N % N % N %
Ethnicity 0.0001*
Hispanic/Latino 225 3.19 23 3.59 10 5.15
Not Hispanic/Latino 5541 | 78.67 | 456 71.14 | 147 75.77
Unknown 1277 | 18.13 | 162 2527 | 37 19.07
Need Factors
Elixhauser comorbidities
Congestive heart failure (CHF) 780 11.07 | 83 1295 | 11 5.67 0.02*
Peripheral vascular disease 720 10.22 | 74 11.54 | 18 9.28 0.51
Cardiac arrhythmia 1580 | 2243 | 152 2371 | 35 18.04 | 0.25
Valvular disease 625 887 |73 1139 | IS5 7.73 0.08
Pulmonary circulation disorders 217 3.08 18 2.81 2 1.03 0.24
Uncomplicated hypertension 4585 | 65.1 416 64.9 86 44.33 | <0.0001*
Complicated hypertension 712 10.11 | 63 9.83 13 6.7 0.29
Paralysis 55 078 | 6 0.94 | 0.52 0.83
Other neurological disorders 1041 1478 | 99 1544 | 36 18.56 | 0.32
Chronic pulmonary disease 1056 | 14.99 | 107 16.69 | 17 8.76 0.03*
Uncomplicated Diabetes 1667 | 23.67 | 142 22,15 | 31 15.98 | 0.03*
Complicated diabetes 733 1041 | 72 1123 | 13 6.7 0.19
Hypothyroidism 1401 | 19.89 | 130 20.28 | 22 11.34 | 0.01%
Renal failure 954 13.55 | 86 1342 | 12 6.19 0.01*
Liver disease 166 2.36 14 2.18 4 2.06 0.93
Peptic ulcer 85 1.21 3 0.47 2 1.03 0.24
Lymphoma 63 089 | 6 0.94 | 0.52 0.85
Metastatic cancer 88 1.25 6 0.94 | 0.52 0.53
Solid tumor without metastasis 597 8.48 34 5.3 16 825 0.02*
Rheumatoid arthritis/ collagen vascular 300 4.26 24 3.74 5 2.58 0.44
diseases
Coagulopathy 208 295 | 28 437 6 3.09 0.14
Obesity 261 371 35 5.46 5 2.58 0.06
Fluid and electrolyte disorders 1199 | 17.02 | 148 23.09 | 16 825 <0.0001*
Blood loss anemia 47 0.67 3 0.47 | 0.52 0.81
(Continued)
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Table 2 (Continued).

Donepezil Rivastigmine | Galantamine | P-value
n= 7,043 n=641 n=194
N % N % N %
Deficiency anemia 435 6.18 33 5.15 6 3.09 0.13
Alcohol abuse 157 223 |9 1.4 5 2.58 0.36
Drug abuse 56 0.8 6 0.94 3 1.55 0.49
Psychoses 286 4.06 | 27 4.21 2 1.03 0.1
Other comorbidities
Sleep disorders 88 1.25 5 0.78 3 1.55 0.53
Osteoarthritis 1441 | 2046 | 114 17.78 | 30 1546 | 0.07
Osteoporosis 856 12.15 | 73 11.39 | 23 11.86 | 0.85
Falls 272 386 | 3 1.55 26 4.06 0.24
Frailty syndrome
Fractures 1937 | 27.5 196 30.58 | 43 22.16 | 0.06
Pressure ulcers and weight loss 521 74 49 7.64 I 5.67 0.64
Mobility problems 630 895 | 54 8.42 10 5.15 0.17
Incontinence 470 6.67 50 7.8 17 8.76 0.31
Dependence and care 70 099 |9 1.4 0 0 0.22
Anxiety and depression 2231 | 31.68 | 224 3495 | 80 41.24 | 0.01*
Comedications
Lipid modifying agents 2325 | 33.01 | 187 29.17 | 64 3299 | 0.14
Obstructive airway disease 1767 | 25.09 | 164 25.59 | 39 20.1 0.27
Antidiabetic medications 1144 | 16.24 | 105 16.38 | 27 13.92 | 0.68
Sedative/hypnotics 694 985 | 72 1123 | 16 8.25 0.39
Anxiolytics 948 13.46 | 81 12.64 | 17 8.76 0.14
Diuretics 1534 | 21.78 | 114 17.78 | 37 19.07 | 0.04*
Antihypertensives 477 6.77 | 33 5.15 12 6.19 0.28
Vasodilators 361 5.03 30 4.68 7 3.6l 0.57
Antidepressants 1930 | 274 170 26.52 | 64 3299 | 0.19
Antiarrhythmics 963 13.67 | 83 1295 | 22 11.34 | 0.58
Anticonvulsants 710 10.08 | 70 1092 | 13 6.7 0.23

Notes: *indicates p-value < 0.05; SD: standard deviation.t 2 patients were excluded due to missing values for sex.

Drug, Healthcare and Patient Safety 2025:17

https:

8l



Chikermane et al

Table 3 Risk of Initiation of Antipsychotics for Dementia Patients Using Cholinesterase Inhibitors: Findings From Inverse

Probability Treatment Weighting Based Cox Proportional Hazards Regression Model

Adjusted Hazard Ratio

95% Hazard Ratio Confidence

P-value

E-value

Generalized Boosted Model-Inverse Probability Treatment Weighting Cox proportional hazards reg

ression model (Reference: Donepezil)

Galantamine

1.48

0.89

2.47

0.13

Rivastigmine

1.45

1.88

<0.01

2.26

Generalized Boosted cal

culated Propensity Score as a covariate Cox proportional hazards regression model (Reference: Donepezil)

Galantamine

1.51

0.95

24

0.08

Rivastigmine

1.49

1.15

1.93

<0.01

2.34

p<0.01, Table 3). Meanwhile, there was no difference in the risk of antipsychotic initiation between galantamine and
donepezil users. Similar findings were obtained in the sensitivity analysis involving the GBM-calculated PS
approach. In this study, the estimated E-value for the observed associations was 2.26. This means any unmeasured
confounders would have to be associated with a 2.26-fold risk of antipsychotic initiation and use of ChEIs to nullify
the observed findings.

Discussion

Using ten years of EMR data, this study evaluated the risk of antipsychotic initiation associated with individual ChEIs
among dementia patients. Notably, approximately 10% of dementia patients initiated with ChEI prescription also initiated
antipsychotics within a 12-month follow-up period, which was similar to previous studies.'”** Current therapeutic
approaches for dementia predominantly focus on symptomatic management, utilizing strategies that inhibit the acet-
ylcholinesterase enzyme to enhance both the concentration and duration of action of acetylcholine.*® However, there is
very limited comparative evidence regarding antipsychotic initiation risk among individual ChEIs to manage BPSD.

The key finding of this study is that the risk of initiating antipsychotic medication among dementia patients varied by
individual ChEI. Rivastigmine users were associated with a 45% higher risk of initiating antipsychotics compared to
donepezil users, while no significant difference was observed in the risk of antipsychotic initiation between galantamine
and donepezil users. Findings were aligned with a previous study using Medicare data, which reported an increased risk
of antipsychotic initiation among rivastigmine users compared to those treated with donepezil (aHR 1.32; 95% CI
1.20-1.46) among community-dwelling older adults.'” However, Scharre et al found that rivastigmine users were
associated with a reduced risk of antipsychotic use compared with donepezil using commercial insurance claims and
Medicare Supplemental claims data.”> The discrepancies in findings may be attributed to the different formulations of
rivastigmine used in the studies, as the transdermal patch, which was prevalent in this study cohort, received approval in
2007, after the study period of Scharre et al’s work. Rivastigmine in patches has been shown to offer more compliance
and potentially decrease the risk of side effects compared to oral formulations, which might explain the variation in risk
profiles observed across studies.>**!

While all ChEIs share a common mechanism of action through the inhibition of acetylcholinesterase, the primary
enzyme responsible for the degradation of acetylcholine (ACh), distinctions exist among the individual drugs within this
class, particularly regarding their specificity for the cholinesterase enzymes they inhibit.*> Donepezil is piperidine-based
selective for acetylcholinesterase.”” Differently, rivastigmine acts as a dual inhibitor, targeting both acetylcholinesterase
and butyrylcholinesterase, while galantamine not only inhibits acetylcholinesterase but also modulates nicotinic cholinergic
receptors, enhancing the release of ACh.** ¢ Despite comparable effectiveness profiles for cognitive function, rivastigmine
was found to be associated with an increased risk of adverse events, including hospitalization and death, compared to
donepezil, which needs to be carefully considered and monitored when selecting the ChEI for dementia patients.*”*’

Overall, the findings of this study have significant implications regarding the differential effects of individual ChEIs
and the need for antipsychotic treatment for managing BPSD. Donepezil and galantamine seem comparable concerning
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antipsychotic use; however, rivastigmine is associated with a higher risk of antipsychotic use. The increased likelihood of
prescribing antipsychotics among dementia patients raises important clinical concerns related to polypharmacy and
associated drug-related morbidity. Understanding the risk of BPSD and antipsychotic use will help clinicians make more
informed decision-making regarding the use of individual ChEIs. Additionally, the results highlight the need for careful
monitoring of dementia patients for BPSD to optimize antipsychotic use and enhance the overall quality of care for
dementia patients.

Strengths and Limitations

This study offers important real-world evidence that examines and compares the risk of antipsychotic use among
individual ChEIs. Leveraging a substantial cohort of ten years of EMR, the research is generalizable to dementia patient
populations, providing a broadened perspective on the real-world implications of safety evaluation of dementia treat-
ments. To address potential selection bias among treatment cohorts, this study applied both IPTW and PS techniques,
which balanced patients’ demographic factors and various clinically relevant factors. Meanwhile, the robustness of the
findings is further examined through E-value calculations, which assess the impact of unmeasured confounders, thereby
reinforcing the robustness of the conclusions drawn from the observed associations.

However, when interpreting the findings, several limitations must be carefully considered. Firstly, because TriNetX
EMR data is reported by various academic health centers (including specialty hospitals, integrated delivery networks, and
large specialty physician practices), the results need to be interpreted with care and generalized within the bounds of the
study population. Secondly, the TriNetX EMR data brings several inherent limitations. Although this study considered an
incident patient cohort, there was a lack of information about the duration of dementia and severity of dementia when
ChEls were initiated. The baseline factors considered in calculating the IPTW were limited to those available in the
TriNetX. Lastly, although the study included relevant exclusion/inclusion criteria, the specific indication for antipsychotic
use was not evaluated, which might warrant future research.

Conclusions

This ten-year retrospective real-world study showed that 10% of dementia patients who initiated ChEI would use
antipsychotics during the 12-month follow-up period. Furthermore, patients who initiated rivastigmine are at a 45%
higher risk of antipsychotic initiation compared to donepezil users. Conversely, there was no significant difference in the
risk of antipsychotic initiation between galantamine users and donepezil users. These findings highlight the importance
of managing dementia symptoms using ChEI, especially BPSD and optimizing antipsychotic use and associated
consequences in dementia patients. More research is needed to understand better the role of ChEI on variation in
antipsychotic initiation across ChEI use in older adults to improve dementia care.
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