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Abstract

Cholinesterase inhibitors (ChEl) are the primary pharmacological treatment for symptom
management of Alzheimer’s disease (AD), but they carry known risks during long-term use, and
do not guarantee clinical effects over time. The balance of risks and benefits may warrant
discontinuation at different points during the disease course. Indeed, while there is limited
scientific study of deprescribing ChEl, clinicians routinely face practical decisions about whether
to continue or stop medications. This review examined published practice recommendations for
discontinuation of ChEI in AD. To characterize the scientific basis for recommendations, we first
summarized randomized controlled trials of ChEI discontinuation. We then identified practice
guidelines by professional societies and in textbooks and classified them according to (1) whether
they made a recommendation about discontinuation, (2) what the recommendation was, and (3)
the proposed grounds for discontinuation. There was no consensus in guidelines and textbooks
about discontinuation. Most recommended individualized discontinuation decisions, but there was
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essentially no agreement about what findings or situations would warrant discontinuation, or even
about what domains to consider in this process. The only relevant domain identified by most
guidelines and textbooks was a lack of response or a loss of effectiveness, both of which can be
difficult to ascertain in the course of a progressive condition. Well-designed, long-term studies of
discontinuation have not been conducted; such evidence is needed to provide a scientific basis for
practice guidelines. It seems reasonable to apply an individualized approach to discontinuation
while engaging patients and families in treatment decisions.
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The increasing national and international prevalence of Alzheimer’s disease (AD) and
associated burden imparts a high priority on delivering safe and effective treatment options.
While there is increased attention to early detection of neurocognitive disorders and
initiation of treatment,(Y) there is no cure. Cholinesterase inhibitors (ChEI) are widely used
and typically employed as first-line pharmacotherapy for symptomatic treatment of major
neurocognitive disorder caused by AD; however, treatment often continues through
advanced disease stages.

Published findings and professional guidelines generally recommend initiating ChEI
treatment for indicated conditions,(2) but some analyses have questioned the benefit of these
medications. For instance, a focused review(2 P-321) found that, “Because of flawed methods
and small clinical benefits, the scientific basis for recommendations of cholinesterase
inhibitors for the treatment of Alzheimer’s disease is questionable.” A recent Cochrane
Review(® found that ChEI treatment effects are small and of uncertain clinical importance.
The trials reviewed did not elucidate the relationship between duration of treatment and
response. Because cognitive and behavioral impairments change during the progressive
disease course, the effects of medications may be unpredictable, especially over long
durations of treatment.

Providers make meaningful decisions about continuation based not merely on measured
effects of drug compared to placebo but rather on a risk-benefit balance, in the context of
patients’ and families’ values and preferences. Common side effects such as diarrhea are
typically considered to be a nuisance rather than a serious hazard but may significantly
affect frail patients.() Serious adverse reactions associated with ChEI treatment have been
reported in the Food and Drug Administration Adverse Event Reporting System database
and include rhabdomyolysis, convulsion, falls, loss of consciousness, syncope, pneumonia,
and death.(® Additional epidemiological findings have highlighted that long-term ChEI
treatment may be associated with greater risks than nontreatment, including weight loss,(®)
urinary retention and addition of anticholinergic medications,(?) bradycardia,® 9 drug-drug
interactions,(10) and depression.(11) Because many of these adverse events are unpredictable,
it can be challenging to weigh predicted benefits against predicted harms of continued
treatment.
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Apart from harms and benefits measured across groups of patients, there may be personal
factors that would influence continuation of medications for dementia. ChEl medications are
now mainly generic but still confer economic costs. Persons with advanced dementia may
receive overly aggressive care that does not align with person-centered care goals,(213) and
polypharmacy from medications that are minimally beneficial may place patients at
unnecessary risk.(14) On the other hand, the act of giving a medication, regardless of its
material effects, may signify that loved ones are not giving up hope and that they care for
and love the patient. Thus, families may choose to continue ChEls, even if they have not
yielded positive effects. Furthermore, ChEI treatment may contribute to meaningful
improvements in noncognitive domains, such as reduction in neuropsychiatric symptoms
and behavioral disturbance.(® These outcomes may be increasingly important in later stages
of AD and deserve consideration alongside cognitive benefits.

To help patients, caregivers and providers make reasoned decisions about continuation of
ChEI medications, it seems essential to ascertain the measured effects of their
discontinuation. Observational studies are inherently unreliable, because the decision to
cease treatment is often predicated on some other negative event. For instance, ChEl may be
stopped because of an adverse health outcome or during a hospitalization, which may
generate bias through confounding by indication.(%) Similarly, an open discontinuation trial
may misrepresent the effects of discontinuation, because patients and caregivers may
attribute normal worsening (part of the disease course) to the effects of stopping a
medication. For these reasons, randomized controlled trials (RCTs) of discontinuation are
required to clarify the potential benefits of ongoing use.

Prior RCT Evidence

A recent meta-analysis summarized the results of five RCTs of ChEI discontinuation in
patients with possible or probable AD.(16) All involved outpatients, with varying degrees of
severity. Another RCT,(7) published after this meta-analysis, examined discontinuation
among institutionalized patients with probable AD. The primary outcomes across RCTs
related to cognition, with little consistency in other outcomes. Some of the studies did not
assess any behavioral or functional endpoints; those that did evaluate secondary outcomes
included neuropsychiatric symptoms, quality of life, safety, and functioning (e.g.,
independence in daily living) among other variables; but null findings and lack of
standardization across endpoints make it difficult to draw robust conclusions about
noncognitive benefits of sustained ChEI treatment. The five outpatient studies reported
poorer cognitive outcomes among those who discontinued ChEls, although the clinical
significance of such decline was difficult to ascertain. The inpatient study did not identify a
significant difference between continuation/discontinuation groups. Among studies that
examined functional or behavioral outcomes, there was no consistent difference between
those who continued and those who stopped ChEI treatment. Indeed, there was some
evidence that participants who had initially responded to ChEls were those who showed the
greatest declines after discontinuing.

While all these studies are considered high-quality RCTs, based on the Jadad scale,(8) they
lacked consistency in some key parameters, especially the duration of treatment prior to
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discontinuation. Although each of the six RCTs made recommendations about
discontinuation, the multiplicity of designs and outcomes and the absence of a consistent
finding call into question the general conclusions about whether medications should or
should not be continued in various cases.

Although clinical trials are meant to inform evidence-based practice, providers generally
lack the time to consult the primary literature for clinical decision making. Practice
guidelines and textbook recommendations synthesize research findings and clinical
experience and account for contextual factors, such as the prevalence, significance and
course of an illness. Such recommendations, because they define a standard and are usually
written in straightforward terms, are likely to influence care across a variety of settings. To
characterize the guidance that providers might obtain through guidelines and
recommendations, we conducted a systematic review of those recently published. Given the
ambiguity in the primary literature synthesized above, we anticipated that our review
findings could guide and improve future recommendations about dementia treatment. For
the sake of parsimony, ADis used throughout this article to refer to dementia, or major
neurocognitive disorder, caused by AD.

This systematic review was conducted in accordance with the recommendations in the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses.(19)

Practice Guidelines

English-language professional/practice/clinical guidelines were sourced from the National
Guideline Clearinghouse, Guidelines International Network, Guideline Central, PubMed,
Alzheimer’s Association website, Google search engine, seven websites of relevant specialty
societies (American Medical Association, American Academy of Neurology, American
Geriatrics Society, Gerontological Society of America, American Psychiatric Association,
American Association for Geriatric Psychiatry and American Academy of Home Care
Medicine), and email correspondence with a representative of the Alzheimer’s Association.
A snowball search strategy supplemented these sources, in which reference lists of
guidelines were consulted for other guidelines. PubMed was searched using the MeSH term
Alzheimerss disease treatment guidelines. Search terms considered for other databases,
search engines, and websites included combinations of the terms acety/cholinesterase
inhibitor, cholinesterase inhibitor, treatment, dementia, Alzheimer, Alzheimer’s, and
variants of the terms deprescribe and discontinuation.

Guidelines were selected for review if they addressed patient care or treatment
recommendations for dementia broadly or AD specifically. They were excluded if they
exclusively pertained to a disorder other than AD, specific pharmacological treatments other
than cholinesterase inhibitors, specific aspects of patient care (e.g., wandering, depression,
non-pharmacological interventions), or to a nonprescribing discipline (e.g., occupational
therapy, nursing protocols). Exclusion at screening was conservative; any content that did
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not clearly fit the exclusion criteria was reviewed by the senior author (MEK) and, when
necessary, a full-text copy was obtained for review. English translations of international
guidelines were included if available. Guidelines were crosschecked to ensure the most
recent version was included in the present review. Expert consensus was sought from local
clinicians and researchers in a large metropolitan academic medical center until saturation of
sources was achieved. Given the growth in research about diagnosis, treatment and
management of AD over the last decade, guidelines published prior to 2005 were not
included in the present review.

A search of top selling and top reviewed English-language medical texts was conducted on
Amazon.com, using the “medical books” sort function across five pertinent disciplines
(neurology, geriatrics, psychiatry, medicine, pharmacology) and one specialty topic
(dementia). Psychiatry was subsequently expanded to include (1) general psychiatry and (2)
geriatric and neuropsychiatry, and the search terms geriatric psychiatry and neuropsychiatry
were used to search within the medical books category. The most recently published and top
selling texts in each category were screened for inclusion. These texts were supplemented
with searches, using relevant search engines (American Psychiatric Association Publishing,
Clinical Key, Google search engine). Expert advisors, comprising five physicians and
doctoral-level practitioners and faculty in the respective disciplines at a large academic
medical center (including authors AAAA, AC, SRM, and BGM), reviewed the textbook list
and provided recommendations for other widely accepted and referenced texts. For initial
screening, materials were inclusively selected for review if they were a medical textbook
reviewing diagnosis, treatment and practice in the relevant subspecialty; texts were excluded
only if they were specific to an unrelated aspect of medicine or practice (e.g., nursing
guides, pediatric psychiatry). Full-text hardcopy or electronic books meeting initial inclusion
criteria were reviewed independently by two reviewers (BNR and MEK). Texts were
subsequently excluded at this stage if they were not appropriate to the category (e.g., a text
in the neurology category that was largely focused on internal medicine) or if they did not
address dementia (e.g., a psychiatry text with no attention to neurodegenerative conditions).
Disagreements were resolved by consensus. This iterative search and review process
continued until there were at least five texts in each of the seven categories. Both authors
independently applied selection criteria and extracted data into tables, which the first author
(BNR) collated. If the content under review met exclusion guidelines, the two reviewers
noted and discussed the reason for exclusion.

Search Results

Identification of practice guidelines—Guidelines were searched across multiple
sources. The PubMed database search yielded 221 citations; we identified an additional 310
citations through guidelines databases (National Guideline Clearinghouse = 177, Guidelines
International Network = 108, Guideline Central = 25). Searching the websites of seven
relevant professional societies yielded three relevant guidelines since 2005.(20-22) One
additional guideline was revealed using Google search engine.(23) The primary reasons for
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exclusion were that the article was (1) not a practice guideline, (2) not about AD, (3) specific
to one symptom (e.g., agitation, wandering) and (4) not about treatment (e.g., specific to
diagnosis). One US guideline(®) was excluded, as it was not in the public domain. See
Figure 1 for a flowchart of search results of practice guidelines. Sixteen practice guidelines,
both domestic and international, were included in this review. Six were from the United
States, five were from Western Europe, two were from Canada, one was from Singapore,
one was from Australia, and one was multinational.

Identification of textbooks—The initial textbook search on Amazon.com yielded 41
texts for review across seven disciplines/categories (dementia = 3, neurology = 6, general
psychiatry = 6, geriatric psychiatry/neuropsychiatry = 7, family medicine = 6, geriatrics = 7,
pharmacology = 6). Search engines and expert consultation yielded an additional 26 texts.
The primary reasons for exclusion were that texts were (1) specific to an unrelated topic
(e.g., anatomy texts) or disease/procedure (e.g., EKG interpretation), (2) not for prescribers
(e.g., nursing guides/texts), (3) pocket guidebooks or abbreviated editions, (4) nonmedical
(e.g., self-help, popular culture), (5) study guides, or (6) referred specifically to a single
population unrelated to this review (e.g., gynecology, pediatrics). Although our aim was to
include five texts in each relevant category, one category had six eligible texts result after
our iterative review. A total of 36 texts (dementia = 5, neurology = 6, psychiatry = 5,
geriatric psychiatry/neuropsychiatry = 5, family medicine = 5, geriatrics = 5, pharmacology
= 5) was included in the present review.

Search Results

Recommendations of professional guidelines—Of the 16 guidelines, three (18.8%)
offered no recommendation regarding discontinuation.(?L: 25, 26) Another two (12.5%)
recommended against discontinuing ChEI treatment.(27: 28) However, one of these
guidelines(8) was rather equivocal in its recommendation. The authors recommended
continuation of ChEl therapy, even in patients with advanced AD, based on RCT evidence
for worsening upon discontinuation among those with mild-to-moderate AD. However, these
same guidelines also observed that, in some cases, discontinuation could be considered with
caution when the efficacy of treatment is doubtful. Similarly, a second guideline2”)
suggested that, although continuation of ChEI was unlikely to have benefit in severe AD, it
was unclear when to discontinue treatment.

The remaining 11 guidelines (68.8% of those included) offered recommendations to
discontinue ChEI treatment under specific circumstances. These recommendations across
professional guidelines were issued based on a variety of resources and references. Of 13
guidelines issuing a recommendation for or against discontinuation, all but one formulated
recommendations at least in part on expert consensus; of these, only six included references
to RCT evidence. Two practice recommendations referenced the National Institute for
Health and Care Excellence guidelines in drawing up their own recommendations. See Table
1 for a synthesis of findings and details of each guideline’s source of recommendation.

The guidelines recommending discontinuation emphasized employing clinical judgment and
balancing perceived cost and benefit instead of following any rigid algorithm. The most
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common reason for considering discontinuation was lack of response or loss of treatment
effectiveness (n7= 7). Other reasons were severity of cognitive impairment (7= 3), family/
caregiver preference (1= 4), side effects/adverse events (n7= 3), medical status (7= 2),
functional level (7= 1), institutionalization (n = 1), and behavior (r7=1). These guidelines
recommended that clinicians monitor cognitive, behavioral, functional and affective status to
assess response and gauge the appropriateness of ongoing treatment. Some supplemented
this clinical judgment with consensus from the caregivers and family members, and
encouraged providers to collaboratively discuss cognitive, functional, and behavioral goals
of treatment with families for both initiation and discontinuation decisions. (0. 2-31) Several
offered more defined guidance about early discontinuation, such as stopping if there was no
improvement after 6-8 weeks despite maximal therapy, (32 or if there was no response after
12 weeks.(?2) Guidelines from Tasmania(?® advised a reassessment after six months if the
patient has not responded, or had unclear response. One guideline(®®) recommended
stopping if there was accelerated decline, defined as a decrease of 3 points or more on the
Mini-Mental State Examination (MMSE) over six months.

The articles generally provided little discussion of the scientific basis for their
recommendations. Three pointed out that RCT evidence of the long-term benefits of ChEI
therapy, particularly among those with severe disease, was limited.(22 30. 32) Another(25)
suggested that the evidence was insufficient to determine the optimal duration of therapy, but
that initial benefits (either improvement or stabilization) should be expected within three
months. Two(23. 33) warned against exclusively relying on MMSE score and recommended
considering functional and behavioral assessment, in conjunction with the family/caregiver
assessment of the patient’s condition. Along those same lines, another guideline(4)
suggested not using test scores but instead considering the level of overall disease severity in
the determination about when to stop medication treatment. Finally, one guideline()
mentioned discontinuation of ChEI treatment as indicated only prior to surgery.

Recommendations of textbooks—Table 2 presents a summary of recommendations
from the 36 textbooks reviewed. Of these, 24 (66.7%) did not address discontinuation. Only
two texts (7= 1 each in neurology and psychiatry; 5.5% of all texts) recommended against
discontinuing ChEI treatment. The neurology textbook(38) noted that ChEI, particularly in
combination with memantine, had clinically meaningful benefit for patients across AD
severity. However, the authors cautioned that this conclusion was based on a few brief trials
and urged further research to examine the benefit of long-term use, considering adverse
events and other cost-benefit analyses. The psychiatry text(”) gave a tentative
recommendation to continue ChEIl treatment indefinitely, as discontinuation had been
associated with cognitive deterioration. However, authors noted that the empirical basis for
the duration of treatment was unclear, as clinical trials demonstrating efficacy typically
ranged from six months to two years.

Ten of the texts (27.8%) offered guidance on ChEIl discontinuation in particular
circumstances: lack of response or loss of treatment effectiveness (/7= 6), significantly
impaired functional level (7= 4), severe cognitive impairment (7= 3), side effects/adverse
events (n=3), and family/caregiver preference (7= 1). However, none of these texts offered

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Renn et al.

Page 8

specific guidance or standardized recommendations for how to determine when a patient’s
functional level or cognitive status was severely impaired enough to warrant discontinuation.

Discipline-specific textbook recommendations. Dementia-specific texts offered the most
guidance on discontinuation guidelines. Three of the five texts (60%) advised
discontinuation based on declining functional level, severity of cognitive impairment,
untoward side effects, and/or lack of response to treatment. One dementia text(3®) suggested
that when the patient could no longer interact meaningfully with others, the severity of
impairment was likely beyond a level that would benefit from ongoing ChEI treatment. The
most comprehensive recommendation for discontinuation came from a dementia text, (39
which advised discontinuation when a patient’s care goals transitioned away from active
treatment toward palliative care. The authors suggested that this transition of care was
typically signaled by such severely impaired functioning that the individual was
institutionalized, was no longer able to find comfort in visits with family members, or was
no longer able to perform basic daily functions such as feeding him/herself.

In both geriatrics and family/internal medicine specialties, 40% (two of five books in each
discipline) provided guidance on discontinuation. The geriatrics texts advised
discontinuation when patients evidenced a lack of treatment response, or when the benefits
of treatment were no longer commensurate with the individual’s functional level or burden
of side-effects. Similarly, the family/internal medicine texts both advised discontinuation in
cases of cognitive or functional worsening such that treatment benefit was no longer
realized. One family/internal medicine text specifically recommended discontinuation if
there was no improvement within three months of treatment initiation. (49

Within geriatric psychiatry and neuropsychiatry, one of the five books (20%) reviewed
provided practical guidance on discontinuation in case of a lack of response (i.e., no
improvement or stabilization apparent after six months of treatment).(41) The authors
recommended that providers closely monitor for marked decline after discontinuation and
consider reinitiation of treatment accordingly. Likewise, one of the five clinical
pharmacology (20%) texts provided a practice recommendation to discontinue ChEl if there
was a lack of treatment response and/or when the patient’s cognitive functioning declines
into the severe impairment range (as assessed by an MMSE score < 10).(42) None (0%) of
the six neurology texts provided recommendations about when discontinuation might be
appropriate.

Overall, we observed that dementia-specific texts were the most likely to offer some
consideration for discontinuation, followed by texts in geriatrics and family medicine. None
of the texts reviewed from these disciplines asserted that ChEI treatment should be
indefinite. General psychiatry textbook recommendations were mixed, with one text
recommending against discontinuation and the other providing guidance on deprescribing.
Texts from neurology, pharmacology and geriatric psychiatry generally did not comment
either for or against discontinuing medication. Despite this variability, the most consistent
finding in our review of the textbooks was that most texts did not mention discontinuation of
ChEL.
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Conclusions

Our review of published guidelines and recommendations about ChEI discontinuation
revealed a striking lack of consistency. There is a paucity of informative clinical trial data to
provide an evidence base for practice, and some of the results are inconsistent. While all of
the publications presumably had access to the same body of scientific research, they reached
notably different conclusions about the general advisability of discontinuation and the
circumstances in which discontinuation should be considered. Furthermore, these
recommendations were often vague, lacking any comprehensive guidance for
discontinuation and, thus, impeding implementation of such guidelines. Some guidelines
were tentative and recognized the limited evidence; others presented clear and strong
recommendations, sometimes without empirical support. The recommendations from
guidelines and textbooks did not uniformly agree with the best available scientific evidence.
Indeed, the previously published meta-analysis(1®) of the discontinuation literature
concluded that ChEI discontinuation may deleteriously affect cognition and neuropsychiatric
symptoms and generally argued against discontinuation. Textbooks and professional
guidelines generally offered more consideration (often based on clinical consensus) for
circumstances under which to consider discontinuation. However, the best available
scientific evidence base is limited. The small number of discontinuation RCTs to date
involved relatively few participants and used heterogeneous designs and outcomes. None
were powered to differentiate the effects of discontinuation in different groups of patients;
for instance, among those at different stages of the disease. Indeed, the most recent RCT(7)
did not find compelling differences among inpatients who continued or discontinued ChEI
treatment. Notably, this recent study is the only double-blind RCT to date to examine ChEI
discontinuation in institutionalized patients with moderate-to-severe AD. However, because
of its recent publication, it was not included in any of the guidelines or textbooks reviewed
here. This heterogeneity across a small number of trials is reflected in the practice guidelines
and texts, few of which offer comprehensive guidance on using clinical outcomes or
assessments to guide practice decisions.

These inconsistencies underline the lack of any compelling scientific findings about the
benefits or risks of long-term ChEI use. Fundamentally, there is no clear evidence that
continuing treatment yields consistent or predictable benefits of a substantive nature to
patients or families. The observation by Qaseem and colleagues(> P- 375) about
pharmacological treatment for dementia applies equally well to discontinuation: “Many of
the improvements demonstrated in the trials, although statistically significant, were not
clinically important or their relative importance cannot be determined at this time.” This
serves to remind providers that any treatment decisions in dementia should be, as a recent
review suggested, 3. P- 615) pased on “judicious individualization.” Given the inherent
heterogeneity of illness, patient factors and family preferences, there is no single
recommendation to universally address this dilemma. Rather, an individual approach
requires trial and error, with meticulous monitoring of risks relative to benefits.

Few guidelines explicitly considered a fundamental dilemma in dementia care: given the
progressive course of AD, it can be difficult to ascertain a meaningful response to treatment,
particularly in any one individual patient. The expectation of treatments is, therefore, not
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absolute improvement but rather an improvement compared to what the condition would
have been like in the absence of treatment. Patients, families, or providers can always reason
that, although the condition has worsened, it might be even worse without medication. For
this reason, it may be difficult to follow the predominant suggestion that treatment cease for
lack of response or loss of treatment effectiveness. The guidelines and recommendations did
not offer any meaningful way to reason about such counterfactual thinking (i.e., “What
might have been...”) in making determinations about treatment effects. Further work is
needed to understand treatment response in a progressive condition and to provide clinically
meaningful benchmarks according to disease severity. In particular, it is important to
consider the limitations of prior studies and design rigorous trials to evaluate the risks and
benefits of long-term ChEI treatment. Moreover, such trials need to investigate treatment
among those very patients most susceptible to long-term use—those with advanced AD.

Despite the absence of well-supported or consistent recommendations that would direct
providers to continue or discontinue ChEIl medications as a matter of course or in all
patients, we argue that discontinuation decisions should be made on an individual basis,
evaluated in reference to patients’ values and preferences. In the interest of patient-centered
care, it would be productive to identify realistic outcomes that mattered to patients and
families prior to treatment initiation (e.g., minimizing behavioral disturbances, slowing
cognitive worsening to maximize quality of life and functioning, etc.).(42) Then these
outcomes could be reevaluated at the end of a predetermined period. If these goals have not
been reached, providers might consider a trial period of dose reduction and discontinuation,
with reassessment of these outcomes both on and off medication. Our review supports this
type of “n-of-1" trial to help prescribers reach a reasoned decision about whether to continue
treatment. Clinicians must further consider adverse events in discontinuation decisions.
Although adverse side effects associated with ChEI have been clearly delineated in placebo-
controlled RCTs, determining whether a side effect in an individual is attributable to a ChEI
rather than some other factor (progression of disease, medical comorbidities, etc.) remains
challenging. Discontinuation in the presence of such side effects with ongoing monitoring of
adverse events following medication withdrawal may be justified in light of a careful
balance of risks and benefits of treatment.

The use of an absolute threshold of functioning or cognition as a point to recommend
discontinuation may be a plausible goal but difficult to establish. Research about the effect
of ChEls at different stages of dementia has not produced any definitive findings, and it is
likely that individuals respond idiosyncratically to medications depending on disease stage
and other factors. A broader recommendation for a threshold at which continuation has no
clear benefit would require more controlled research of the sort conducted by Herrmann and
colleagues.(!7) Furthermore, researchers and clinicians may consider other important
endpoints, other than frank cognitive functioning, in evaluating discontinuation. For
instance, noncognitive endpoints such as medication effects on mood, apathy, energy, or
other neuropsychiatric symptoms (e.g., agitation, delusions, and visual hallucinations) may
have important meaning to patients and families, and RCTs should systematically evaluate
them.
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This review aimed to extend the scientific literature beyond the limited RCT evidence and
instead emphasized the professional guidelines and textbooks that often inform routine
clinical practice. As such, we relied on the gray literature and secondary sources with
varying degrees of evidence-based recommendations. Of note, textbook chapters are often
written by a single author or limited number of contributors, whereas professional guidelines
are typically compiled by a panel of experts that employs a systematic approach to reviewing
the literature and establishing consensus. Thus, the texts reviewed here may represent the
viewpoints of a singular few rather than an expert consensus. Furthermore, texts are
typically based on published literature, although not necessarily based on an exhaustive or
systematic review. These factors may explain in part the overwhelming lack of
discontinuation guidelines presented in texts. For those interested in a formal review of the
primary scientific literature base, we refer to the previously mentioned meta-analysis(6) and
more recent RCT of institutionalized patients with AD.(7)

Our primary findings of limited empirical investigation of discontinuation, considerable
variability across practice guidelines and recommendations, and the absence of any
definitive guideline or recommendation all argue against the use of a formulaic approach to
ChEI discontinuation. Instead, we propose individualized decisions about stopping dementia
medication, based on the patients’ and families’ values and preferences, to include a
balanced discussion of potential risks and potential benefits. Our suggestion for an
individualized process is in line with recent opinion pieces,“3: 44) as well as many
publications we considered. Given that primary care providers manage the majority of AD
patients, translating and disseminating the primary evidence to these professionals is
particularly important to assist them with weighing the risks and benefits of discontinuation.
For example, decision aids may offer support when making such individualized decisions
and could be one way of implementing evidence-based practice.

We have demonstrated in a systematic manner that there is a large amount of variability in
the guidance given about ChEI discontinuation. Far from discouraging further efforts, this
variability is the starting point for identifying the current gaps in knowledge, for serving as
an impetus for discontinuation studies, and for developing more balanced and accurate
clinical messages. Rigorous studies of the effects of discontinuation could inform clearer
practice guidelines, which would in turn assist clinicians in making informed deprescribing
decisions. None of this would be a substitute for eliciting patient and family values and
preferences for care, or for having a thoughtful discussion about the risks of and realistic
expectations for treatment. These are, we propose, the best ways to help patients and
families make reasoned decisions to optimize their care by using or not using the treatments
available.
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