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Abstract

Although underdiagnosed, delirium is a common and potentially preventable
problem in older patients, being associated with morbimortality. Drugs have been
associated with the development of delirium in the geriatric population and may be
considered the most easily reversible trigger. Polypharmacy, prescription of delirio-
genic, anticholinergic and potentially inappropriate drugs are contributing factors
for the occurrence of the disturb. Furthermore, changes in pharmacokinetic and
pharmacodynamic parameters, which are intrinsic of the aged process, may con-
tribute for cognitive impairment. Identification and reversal of clinical conditions
associated with delirium are the first step to treat the disturbance, as well as mitiga-
tion of environmental factors and the exposition to deliriogenic drugs. Current evi-
dence does not support the prescription of antipsychotics and benzodiazepines for
the treatment of delirium. However, the judicious use of first- or second-generation
antipsychotics can be considered in severe cases. Multi-component non-pharmaco-
logical, software-based intervention to identify medications that could contribute
to delirium, predictive models, tools, training of health professionals and active
actions of pharmacovigilance may contribute to the screening, prevention, and
management of delirium in older people. Besides, it is also important to improve
the report of drug-induced delirium in medical records, to develop properly risk
management plans and avoid cascade iatrogenesis.

Keywords: aged, emergency service, hospital, drug-related side effects and adverse
reactions, delirium, pharmacovigilance
1. Introduction
1.1 Definition, diagnosis and treatment

According to the Diagnostic and Statistical Manual of Mental Disorders [1],
delirium is defined as a complex syndrome characterized by disturbance in attention

(reduced ability to direct, focus, sustain, and shift attention), awareness (reduced
orientation to the environment), and an additional disturbance in cognition
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(memory deficit, disorientation, language, visuospatial ability, or perception),
which are not better explained by another preexisting, established, or evolving neu-
rocognitive disorder. There is evidence that it is a direct physiological consequence of
another medical condition, substance intoxication or withdrawal (i.e., due to a drug
of abuse or to a medication), or exposure to a toxin, or is due to multiple etiologies
[1]. The disturbance develops over a short period of time, usually from hours to a few
days, and tends to fluctuate during the course of the day, often with worsening in the
evening and night when external orienting stimuli decrease [1].

Delirium is considered a serious global public health problem because it can
increase the rate of morbidity and mortality [2], prolong hospitalization, promote
institutionalization, worsen physical, cognitive and social outcomes [3], besides to
increase health costs [4] and loss of independence among people affected by this
health condition [5].

Regarding clinical presentation of delirium based on the psychomotor behavior
changes, delirium can be classified into: a) hyperactive (the individual has a hyperac-
tive level of psychomotor activity that may be accompanied by mood lability, agita-
tion, and/or refusal to cooperate with medical care); b) hypoactive (the individual
has a hypoactive level of psychomotor activity that may be accompanied by sluggish-
ness and lethargy that approaches stupor); c) mixed level of activity (the individual
has a normal level of psychomotor activity even though attention and awareness are
disturbed. It also includes individuals whose activity level rapidly fluctuates) [1].
Delirium can also be classified in 5 subtypes: i) substance intoxication delirium; ii)
substance withdrawal delirium; iii) medication-induced delirium; iv) delirium due
to another medical condition; and v) delirium due to multiple etiologies [1].

The diagnosis for medication-induced delirium is applied when disturbance in
attention and an additional disturbance in cognition arise as an adverse drug reac-
tion [1]. The codes for diagnoses, according to the 10th revision of the International
Classification of Diseases and Related Health Problems (ICD-10), depend on the
type of substance related to delirium (Table1).

In June 2018, the World Health Organization (WHO) released a pre-final version
of the ICD-11 [6]. Under mental, behavioral or neurodevelopmental disorders,
the neurocognitive disorders group (6), includes delirium (6D70), which can also
be classified as being due to: a medical condition classified elsewhere (6D70.0),
psychoactive substances, including medications (6D70.1); multiple etiological
factors (6D70.2), unknown or unspecified etiological factors (6D70.3), delirium,
other specified cause (6D70.Y) and; delirium, unspecified or unknown cause
(6D70.Z) [6].

Although the pathophysiological mechanisms of delirium remain unclear,
several evidences suggest the participation of different neurotransmitters and
biomarkers. Among the most investigated mechanisms is cholinergic dysfunction,

Substance Withdrawal Intoxication ADR
delirium delirium

Opioids F11.231 F11.121; F11.221 F11.921

Sedative, hypnotic, or anxiolytic F13.231 F13121; F13.221 F13.921

Amphetamine (or other stimulant) — F15.121; F15.221 F15.921

Other classes F19.231 F19.121; F19.221 F19.921

Legend: ADR = adverse drug reaction.
Source: DSM-5 (2013).

Table 1.
ICD-10-clinical modification codes for the [specific substance] velated to delivium.
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which may contribute to some of the manifestations known to be present in delir-
ium, such as cognitive deficits associated with memory loss [7, 8].

Identification and reversal of clinical conditions associated with delirium are the
first step to treat the disturbance, as well as mitigation of environmental factors and
the exposure to deliriogenic drugs [9]. Non-pharmacological approaches should be
provided in order to prevent and manage the neuropsychiatric symptoms related
to delirium, such as: avoid the use of physical restraints, catheters, and bed alarms,
ambulate patient, address sensory impairment, encourage exposure to bright light
during the day, among others [8].

Current literature does not support the prescription of antipsychotics [10] and
benzodiazepines [11] for the treatment of delirium in hospitalized patients. A
meta-analysis study found that the prescription of antipsychotics did not control the
symptoms of delirium nor reduced the severity and mortality associated with the dis-
order, when compared to other treatments. In addition, no differences were observed
between typical and atypical antipsychotics in patients hospitalized in non-critical
wards, regarding symptom resolution of delirium [12]. However, the judicious use
of first- and second-generation antipsychotics can be considered for the treatment
of severe delirium symptoms, especially in the management of agitation associated
with the hyperactive subtype [13], as well as when non-pharmacological interven-
tions have failed and the symptoms put the affected individual at risk and they are
distressing for family and caregivers. In these cases, the treatment should start with
low doses and be further titrated until the required effect is achieved [8].

Regarding prevention, multi-component non-pharmacological interventions
have shown to reduce the incidence of delirium, compared to usual care adopted
among non-critical inpatients [14]. However, there is no clear evidence that cho-
linesterase inhibitors, antipsychotic medication or melatonin is able to reduce its
incidence [14]. Nevertheless, the use of technology to help pharmacist to identify
medications associated with the occurrence of delirium may contribute to decrease
the incidence of the disturbance in older people [15]. This approach allows for
drug adjustments aiming to prevent or solve drug-related problems associated with
neurological disorders.

2. Epidemiology of delirium

Delirium is the most common psychiatric syndrome in hospitalized patients [16].
The general occurrence of delirium cases in hospitals can be between 29 and 82%.

In a systematic literature review, which assessed the occurrence of delirium in in-
patients at the admission, the authors related an occurrence rate in Europe between
4% in France to 31% in Sweden [17]. In the community, this occurrence is reduced
to 1-2%. This great difference in percentages results from the emergency units being
the places where people presenting the signs and symptoms of delirium normally
go to. In fact, 17% of the older people in the community and 40% of those who live
in nursing homes frequently attend emergency units with this diagnosis. Moreover,
during hospitalization there are many contributor factors for the increased risk of
delirium occurrence [18, 19]. Therefore, differences in the incidence of delirium
are observed among the different inpatient units within a hospital (Table 2). The
intensive care units (ICU), palliative care, oncology and postoperative are usually
the places where delirium events occur the most, around 50-82% [18, 19].

This wide variation in the occurrence of delirium, when comparing different
units, can be extrapolated to its prognosis. The main prognoses in patients with
delirium are falls, catheter-associated infection, weakness, longer hospital stay and
death, with this risk being 2 to 4 times greater in patients admitted to the ICU, and
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1.5 times greater in patients admitted to general wards [19]. For this reason, the
prevention of delirium is very important in health care. Thus, improved knowledge
of the main delirium-related risk factors is essential for all health professionals who
assist these patients directly.

Although a single factor may cause delirium, especially in the older people, its
occurrence is usually considered multifactorial. In addition, as noted in the inci-
dence of cases, the occurrence of delirium is associated with patient’s vulnerability
to harmful factors, for example, critically ill patients may begin to experience
delirium from the administration of a sedative, in contrast to healthy patients where
this syndrome is unlikely to occur due to the involvement of a single stimulus.
Consequently, there are individual-associated vulnerability factors, as well as pre-

cipitating factors that may potentially increase or not the risk of triggering delirium
(Table 3) [18, 19].

Incidence (%)

Surgical

Cardiac 11-46
Non-cardiac 13-50
Orthopedic 12-51
Medical

General medical 11-14
Old age medicine 20-29
Intensive care 19-82
Stroke 10-27
Dementia 56
Palliative care, cancer 47
Nursing home or post-acute care 20-22

Table 2.

Incidence of associated delirium in different inpatient units. Adapted from Inouye, 2014 [18].

Vulnerability factors of the individual Precipitating factors

Age (> 70 years) Polypharmacy (> 5 drugs)

Cognitive deficiency Psychoactive use

Dementia Infectious disease

Functional impairment Surgery or trauma

Visual deficiency Indwelling catheters

Stroke Physical restrictions

History of alcohol dependence Coma

Depression Metabolic disorders (blood urea, abnormal pH values,

Multimorbidity sodium reduction, glucose reduction)
Table 3.

Vulnerability factors of the individual and precipitating factors associated with the occurrence of delivium.
Adapted from setters, 2017 [19].
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In relation to the individual’s vulnerability factors in the general population,
the occurrence of delirium is normally more associated with involvement by other
comorbidities, such as stroke and depression. In people admitted to hospitals,
other factors are also associated with the occurrence of delirium, such as dementia,
cognitive impairment, functional impairment, visual impairment, a history of high
alcohol consumption, and advanced age (> 70 years) [18].

Regarding the precipitating factors, the occurrence of delirium in the general popu-
lation is mostly associated with abnormal laboratory parameters, such as high serum
urea. In inpatients, in addition to metabolic disorders resulting from laboratory tests,
it is worth mentioning other important factors, such as polypharmacy (> 5 drugs), the
use of psychoactive drugs, and especially physical restrictions [18].

3. Delirium in older people

Delirium is a common and potentially preventable syndrome in older people
hospitalized patients, being associated with high mortality rates ranging from
25-33%, thus resulting in longer hospital stays, high health costs, functional
decline, increased falls, hospital readmissions, development of dementia or
long-term cognitive impairment, and higher rates of morbidity. Delirium can
also cause adverse events after hospitalization, including lasting functional
limitations, persistent cognitive decline, and loss of quality of life for the patient
and caregivers. The occurrence of new cases of delirium during hospitalization
of older people varies from 6-56%j; while the prevalence of delirium at the time
of admission of older people varies from 14-24%. Furthermore, with the popula-
tion’s advancing age, delirium stands as a public health concern as it tends to
increase in the future [20-23].

Although in some cases delirium can be caused by a single drug or underlying
disease, in most cases delirium is the result of the combined action of predispos-
ing and precipitating factors. It is, therefore, a multifactorial condition, which
involves the interrelation between the patient’s vulnerability to delirium at the time
of hospital admission (predisposing factors) and precipitating factors that may
arise during hospitalization. In this perspective, patients considered vulnerable
(for example, those with dementia or a serious underlying disease) may experience
delirium due to the use of a single dose of a sedative aimed to sleep. In contrast,
patients resistant to the development of delirium may present this condition after
a series of combinations, such as general anesthesia, major surgery, sleep depriva-
tion, immobilization and the use of multiple psychoactive drugs [20]. In general, an
intervention in one or more of these factors is considered sufficient for the delirium
to be resolved [23].

The main predisposing factors for the occurrence of delirium at the time of
hospital admission are the severity of the underlying disease, visual deficit, basal
cognitive level, and dehydration. On the other hand, there are precipitating factors
contributing for the development of delirium during hospitalization, for example:
use of physical restrictions, malnutrition, addition of more than three drugs in the
previous day, especially psychoactive drugs, use of urinary catheter. It is known that
dementia is the most prevalent predisposing factor at the time of hospital admis-
sion, since it is able to increase the possibility of developing delirium by two to five
times; however, any chronic disease can predispose delirium. Among the precipitat-
ing factors, the use of drugs is emphasized, being considered an extremely usual
factor during hospitalization, originating up to 40% of cases. Consequently, the
occurrence of delirium increases in direct proportion to the number of drugs used,
due to the greater chance of adverse events and drug interactions take place [23].
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Thus, in order to prevent the development of delirium resulting from the use of
drugs, it became necessary to develop risk management plans, which is currently a
prerequisite for a good pharmacovigilance service [9].

It is a fact that the prevention of delirium in the older people should stand as
the main goal throughout the health care supply provided by health professionals,
since the delirium prevention is always preferable to its treatment. However, when
delirium occurs, early intervention and adequate management have been shown
to improve the results for these patients [21, 22]. Despite the adverse consequences
associated with delirium, the performance of health professionals in recognizing,
registering, and treating it is still inappropriate. The lack of knowledge of the risk
factors related to delirium in hospitalized older people is responsible for failures in
the records in medical charts, in the notification and in the communication of the
occurrence of delirium. In addition, the existence of knowledge gaps in screening
and diagnosis using evidence-based tools are the main barriers to care [22].

Confirming the diagnosis of delirium in older people can be a challenge in com-
plex clinical situations, with multiple demands and even more when the diagnosis
is made by non-specialized health centers or unskilled professionals. The clinical
manifestations of delirium and the factors associated with this condition can be
confused with elements characteristic of aging, as well as being recognized as only
cases of dementia or depression [24, 25]. The assessment of delirium superimposed
on pre-existing dementia must be part of the differential diagnosis, as it happens
in 90% of the cases with hospitalized older people [26]. In addition, hyperactive
presentations of delirium can be misdiagnosed as hypomanic episodes [24, 25].
Estimates indicate that the recognition of delirium in the usual care only happens in
12-35% of the occurrences [26].

Considering that the prevention of delirium is essential in health institutions,
clinical guidelines and models promoting the prevention, diagnosis and treatment
of delirium have been developed and published internationally. However, it appears
that they have not been properly implemented in clinical practice, which reinforces
the need to initiate patient-centered care approach in the detection, prevention, and
treatment of delirium, as well as in discharge planning [27].

The prediction of delirium in health services is extremely relevant to direct
resources to prevention programs for patients most likely to have the syndrome.
Although different tools have been developed in recent years, there are still no
predictive models with adequate performance and recommendations for routine use
in health services. Considering the current period of evidence, the insertion of pre-
dictive modeling and artificial intelligence in the health sector is a promising field
for future research [28]. Moreover, when associated with a patient safety program,
it has the potential to significantly improve the quality of care.

To improve this scenario, there are support strategies and tools for the delirium
evaluation. Initially, it is extremely important to be aware of the signs and symp-
toms, as well as in the early observation of their onset (appearance of disorders
and mental fluctuations), to avoid undesirable worsening [18, 26]. Therefore, the
history of the episode is fundamental, with the record consistency of the steps
that resulted in the event and thus it will be possible to carry out a comprehensive
assessment of the potential triggering causes [18, 26]. Thus, the notoriety of
providing instruction for people is justified because, in addition to the health team,
family members and/or caregivers will also be crucial for the collection of this
information [18].

Regarding the diagnostic decision support tools, studies in the literature have
shown to provide validated instruments for this purpose [29]. Among them, it is
worth highlighting the Confusion Assessment Method (CAM) [30], due to the
reliability of its psychometric properties (specificity of 89% and sensitivity of 94%)
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and because of the amount of evidence supporting the improvements in the evalua-
tion resulting from its use [18, 31].

Acute beginning, confused thinking, lack of concentration, impaired conscious-
ness, disorientation, noticeable disorders, hypoactivity and hyperactivity, detri-
ment of memory and alteration of the sleep-wake cycle are the factors analyzed
by CAM, with an application time of 5 minutes [30]. Still on the applicability, this
tool has versions adapted to the areas that differ in the levels of health care for the
older people (nursing home, emergency and intensive care units) [32, 33]. In order
to guarantee the sensitivity and specificity of the CAM, there is an indication for
the rater to be trained for the timely administration of the method and, to ensure
the hypothesis of delirium, the older people’s cognition should be evaluated by
some specific test (for example, Short Portable Mental Status Questionnaire [34],
Mini-Mental State Examination [35], Montreal Cognitive Assessment [36] or the
Mini-Cog [37]).

The Confusion Assessment Method (CAM) Diagnostic Algorithm [30].

* Feature 1: Acute onset and fluctuating course

This feature is usually obtained from a reliable reporter, such as a family member, caregiver, or
nurse, and is shown by positive responses to the questions: Is there evidence of an acute change in
mental status from the patient’s baseline? Did the (abnormal) behavior fluctuate during the day, that
is, tend to come and go, or did it increase or decrease in severity?

® Feature 2: Inattention

This feature is demonstrated by a positive response to the question: Did the patient have difficulty
focusing attention, for example, being easily distractible, or have difficulty keeping track of what
was being said?

* Feature 3: Disorganized thinking
This feature is shown by a positive response to the question: Was the patient’s thinking disorganized

or incoherent, such as rambling or irrelevant conversation, unclear or illogical flow of ideas, or
unpredictable switching from subject to subject?

e Feature 4: Altered level of consciousness

This feature is demonstrated by any answer other than “alert” to the question: Overall, how would
you rate this patient’s level of consciousness? (alert [normal], vigilant [hyperalert], lethargic
[drowsy, easily aroused], stupor [difficult to arouse], or coma [unarousable]).

The diagnosis of delirium by CAM requires the presence of features 1 and 2 and either 3 or 4.
Copyright © 1990 Annals of Internal Medicine. All rights reserved.

However, the implementation of delirium screening, detection, documentation,
and notification guidelines present several challenges, being associated with a series
of contextual and organizational issues. One of the major issues to be considered by
health professionals is the use of a variety of descriptors to document and commu-
nicate their delirium assessments, since important and necessary information for
the prevention and treatment of delirium may not be efficiently communicated in
the medical records [22].

Medical records generally include descriptors, such as disorientation, agitation,
altered level of consciousness, fluctuating mental state, confusion, negative behav-
ior and hallucinations, but the term delirium is rarely mentioned [22]. This factor
restricts the identification of this type of incident in an active pharmacovigilance
system, as well as impairs the proper assessment of the case in the process of passive
surveillance of drug-related adverse events. Therefore, it is essential to take into
consideration on these evidence-based techniques, given that episodes of delirium
are related to geriatric syndromes (incontinence, pressure injuries and falls), and
with a long-term prognosis of attenuated survival rate, health conditions that result
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in the need for rehabilitation and other adversities that affect cognition, such as
dementia [18, 38]. Older people who were affected by delirium can be stratified in a
public vulnerable to poor outcomes and this context predicts an alarming epidemic,
given the increase in population longevity [38].

The Agency for Healthcare Research and Quality (AHRQ) points out delirium
as an indicator of healthcare quality, because it is estimated that up to 40% of cases
can be avoided in the general population and preventive interventions must involve
the care environment (for example, lighting, availability of calendar, clock and
other signages), the culture of team practices (for example, implementation of
protocols for screening and continuous assessment of delirium, deprescribing and
review of pharmacotherapy), in addition to measures for preliminary identification
of risk factors [39]. Preventing, recognizing, and treating delirium has become a
public health priority.

Owing to achieve quality and safety attributes at all levels of care for the older
people, in addition of taking into account the severity of the complications caused
(as poor quality of life, increased hospital stay and risk of death) and the high
consecutive costs (from $ 143 to $ 152 billion per year), it is necessary to encourage
the training of health professionals enabling them to recognize cases of delirium, as
well as risk factors, treatment and prevention [18, 26]. The adequate documentation
concerning the occurrence of delirium in health services and the initiative to edu-
cate the population about this disorder, can greatly contribute to the improvements
in the management of this clinical condition [18, 26].

4. Drug related problems (DRPs) in the context of drug-induced
delirium

Older people are a population at high risk for presenting DRPs and unnecessarily
suffer from diseases and injuries resulting from excessive or inadequate consump-
tion of drugs. Drug-induced delirium appears as a frequent consequence of these
DRPs, which are associated with aspects of necessity, adherence, effectiveness, or
safety of pharmacological treatment. In the care of older patients, the regular review
of the pharmacotherapy is an essential service, but it is often neglected. Hospital and
community pharmacists are in an ideal position to perform this task [40].

The behavior of the health professional team in just renewing previous prescrip-
tions of polymedicated patients, without practicing review of pharmacotherapy,
may result in the maintenance of treatments that are no longer necessary. Thereby;, it
becomes essential to assess the maintenance of each drug in terms of its benefit, when
compared to the deliriogenic potential and the anticholinergic burden, with additional
caution in drug discontinuation in those patients displaying an increased probability of
delirium due to substance withdrawal syndrome [41]. The review should also include
over-the-counter or easily accessible medications, herbal medicines and supplements,
which are also associated with delirium (e.g. anticholinergics, antihistamines, non
steroidal inflammatory drugs, muscle relaxants) [41, 42].

Any drug used to treat delirium, such as antipsychotics and benzodiazepines,
will cause psychoactive effects and may further impair the state of consciousness.
Therefore, the prescription of such drugs should be discouraged as they consist in
a DRP of necessity (unnecessary drug), except in cases with severe symptoms that
put the older people at risk, especially in the management of agitation associated
with the hyperactive subtype of delirium. If the use of antipsychotics is indeed
mandatory, the lowest dose and the shortest treatment period possible should be
the chosen option. Benzodiazepines are restricted to the management of delirium
due to alcohol and other drugs withdrawal [13, 43].
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On the other hand, pharmacological treatment is regularly necessary in the
management of factors that can contribute to the alteration of the state of con-
sciousness, such as pain, infections, kidney disease, dehydration, metabolic and
hydroelectrolytic disorders, among others [18, 19]. The absence of pharmacological
interventions in this regard also constitutes a DRP (necessary drug not prescribed).

Delirium can also be a result of adherence problems (DRP of adherence). Aging
brings a series of physical, mental, and social barriers to the adequate follow-up
of pharmacotherapy, such as impaired vision, hearing and dexterity, difficulty in
understanding and lack of home support. In the pharmacotherapeutic scheme, con-
fusion predisposes to the occurrence of overdoses or even to the abrupt withdrawal of
drugs, situations that trigger delirium. The pharmacist can develop strategies to make
self-administration easier, aware the patient and reduce the complexity of pharma-
cotherapy (drug or formulation change, making boxes and guidelines, activation of
alarms, etc.), in addition to educational actions for encouraging adherence [40, 44].

Some non-pharmacological factors can also contribute to the development of
delirium and, when treated ineffectively (DRP of effectiveness), they may increase
the chance of its occurrence. The sharp change in attention, awareness and cogni-
tive functions can be triggered, for example, by uncontrolled infection, dehydration
condition not reversed, and inadequate pain management (insufficient doses of
opioids) [45].

All subtypes of delirium can be induced by Adverse Drug Reactions (ADR) [46].
When attention and cognition disturbance appear as a side effect of a drug taken as
prescribed, this is characterized as a DRP of safety [1].

In older people, especially those diagnosed with dementia [46], most of these
deliriogenic drugs have anticholinergic properties and are considered potentially
inappropriate for this age group [47-49], with pyrilamine and methscopolamine
being recently added to the list of drugs to be avoided [48].

Other drugs previously reported as capable of inducing delirium are opioids,
antihypertensives (beta blockers associated with higher delirium rates when com-
pared to calcium channel blockers), diuretics with the potential to cause hypona-
tremia, and dopaminergics [46, 50-52]. Abrupt withdrawal of benzodiazepines is
related to hyperactive delirium, so de-escalation is advised [46].

Although the drugs described above are more often related to the development
of delirium, it is essential to consider most drugs as risk factors in older people,
due to the delirogenic potential of the aging process, illness or hospitalization [50].
Therefore, deprescribing should be considered when feasible.

In the case of drugs with anticholinergic activity, mainly muscarinic, changes in
pharmacokinetic and pharmacodynamic parameters with advancing age increase
the susceptibility to induce delirium [53]. After identifying those who potentiate
delirium, they should be stopped or replaced by safer medicines [54].

Strategies for identifying, preventing, and solving actual and potential DRP
essentially include the review of the pharmacotherapy and pharmacotherapeutic
follow-up. These pharmaceutical services contribute to the prevention and reso-
lution of deliriogenic drugs-induced ADR, decrease the incidence of delirium,
minimize the occurrence of adverse events in people who are being treated with
antipsychotics and allow polypharmacy to be assessed [55, 56].

5. Auxiliary instruments in the active search for DRPs in the context of
drug-induced delirium

Most adverse events in the older people, especially those related to delirium,
could be prevented by avoiding the prescription of Potentially Inappropriate
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Medication (PIM), especially when safer alternatives are available for use. Most
deliriogenic drugs have anticholinergic properties and are considered to be
PIMs [47-49].

The development of evidence-based PIM lists is a complex task, as the geriat-
ric population is usually excluded from clinical trials. Based on the opinion and
consensus of experts, including pharmacists, geriatricians, nurses and other health
professionals, several tools have been developed to assess whether drug use in the
older people is appropriate [57]. One of the most used is the American Geriatrics
Society (AGS) Beers Criteria, which was developed in the United States in 1991 and
has further undergone several updates, the most recent one being published in 2019
[48]. The latest version of the AGS Beers Criteria organizes PIMs in five lists: drugs
that are potentially inappropriate for the majority of the older people (high risk of
adverse events and the existence of safer alternatives); drugs that should be avoided
in older adults with specific clinical conditions; drugs to be used with caution;
combinations of drugs that can cause harmful interactions; drugs that should be
avoided or that require dose adjustment in the older people with impaired kidney
function [48].

Another widely used prescription screening tool in the older people is the
STOPP/START criteria, created in 2008 in Europe and updated in 2014 [58].

This tool is composed by the topics STOPP (Screening Tool of Older Persons’
Prescriptions), which presents a list of PIMs organized by physiological systems,
and START (Screening Tool to Alert to Right Treatment), which warns about miss-
ing treatments that should be initiated in older adults. This instrument also includes
drug-drug interactions and drug-physiological status interactions [58].

Despite the existence of a large number of lists, tools and criteria for PIMs
within the scientific literature, other factors should also be considered when
reviewing pharmacotherapy, such as the older people’s particularities, biological
age, other therapeutic options and the specific needs of each patient.

The risk of drug-induced delirium in older adults can be assessed by the
Delirium Drug Scale (DDS) [59]. The rank for the deliriogenic burden ranges from
0 to 3, according to the potential of the drug to induce delirium. Considering each
drug with a potential delirium risk, the weighted DDS score should be calculated,
so the exposure to the drugs that induce delirium is considered low when the scores
vary between 0 and 1 excluding the value of 0; and high the score obtaind from
DDS is greater than 1 [60]. Low exposure to drugs leading to delirium does not
significantly increase the chances of delirium. For this reason, if the benefits of the
therapy outweigh the risks, the prescribed doses can be safely tolerated [60].

Regarding the anticholinergic burden, the sum of the scores of anticholinergic
activity magnitude for each prescribed drug, ranging from 1 to 3, is performed.
The higher magnitude of anticholinergic activity leads to a higher score attributed
to the drug [61]. Although there is no consensus in the literature, the average daily
anticholinergic load >2 is considered high [62]. High anticholinergic burden is
associated with increased risk of morbidity and mortality, hospital stay length,
institutionalization, functional and cognitive decline [61].

6. Strategies for mitigating and preventing drug-induced delirium

6.1 Risk management: active and passive monitoring strategies for drug-related
adverse events

Ensuring the safe use of drugs is one of the priorities of health systems world-
wide, given that the estimated global cost due to failures in the process of using
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these technologies is approximately US $ 42 billion annually. The safety use of drugs
is a complex concept comprising multifactorial origins in different stages of the
prescription, dispensing and administration processes, and in all these processes
there is a risk of drug-related adverse events, meaning, the harms that may arise
from the inadequate/inappropriate use of these medicines [63].

The occurrence of drug-related adverse events is distinguished as a relevant
cause of morbidity and mortality, by causing suffering and dissatisfaction of
patients and rising health care costs [64]. Thus, it is important to use strategies to
prevent the incidence of adverse events and to mitigate the resulting social and
economic impacts.

Drug-related adverse events are the main cause of preventable harms to the
patient, with monitoring strategies occurring through two types of surveillance
systems: active and passive. In this context, in order to reduce incidents, includ-
ing drug-related adverse events, many health systems have implemented passive
surveillance systems, which are allusive to spontaneous incident reports, aiming to
identify and describe the risks and causes associated with adverse events, harmless
incidents and near misses [64]. As they are cost-effective, these voluntary notifica-
tion systems are responsible for a large part of the reports containing drug-related
adverse events, conferring the potential to improve health care through the moni-
toring, reduction, and prevention of adverse events. However, there are still chal-
lenges associated with the data obtained from these systems, as this information is
often difficult to interpret and manipulate due to underreporting, as well as their
content and variability in the attribution of event categories by notifiers [64, 65].

Therefore, active surveillance systems complement passive systems. Although
the active system is more costly, the information is obtained through direct contact,
at regular intervals, between the team responsible for the active search and inten-
sive monitoring of adverse events and the sources of information, mainly through
the analysis of documents linked to the medical records of the patients, either
retrospectively or prospectively [64, 66].

6.2 Patient safety, pharmacovigilance, and delirium

Delirium is an indicator of health quality in older people and, therefore, its
prevention is an essential parameter for patient safety. Given the association
between delirium and other common geriatric syndromes, its prevention benefits
the improvement of the quality and efficiency of health services. The prevalence of
delirium, its severity and duration can be significantly reduced when considering
the existing risk factors [67].

The current management of delirium emphasizes the importance of its preven-
tion, preferably through a non-pharmacological approach implemented in multiple
sectors of health services. In this context, the following actions for patient safety are
highlighted as [56, 59, 67]:

o Staff training: health professionals involved in the care of patients should
be trained in relation to delirium, its diagnosis, management, and adequate
documentation;

* Support from health professionals in providing guidance on the environment:
the hospital environment must be adapted to the special needs of patients. The
decline in sensory function in older adults can cause additional psychosocial
stress, which may be exacerbated by cognitive impairment. In these circum-
stances, appropriate signs can be placed in the patients’ wards, rooms, and
bathrooms. Tools for temporal and situational guidance can be made available,
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such as charts with personal information, date, and year, as well as clocks
visible to patients. In addition, suitable accessories can be made available to
prevent falls;

* Hospital admission phase: the health team can implement some non-pharma-
cological preventive interventions in this phase, for instance the realization of
verbal guidelines, written recommendations for patients (posters, leaflets),
instructions to the health team on the prescribed drugs and interventions and
the appropriate ages;

* Implementation of treatments advised by international guidelines for the
prevention of delirium: adaptation of surgeries and anesthesia; use of medica-
tions and pain treatment appropriate to the patient’s age; pain monitoring;
prevention of movement restrictions, such as when using catheters; use of
benzodiazepines and anticholinergic drugs should be avoided; prescription of
individualized and significant daily activities for the prevention of delirium,
for example reorientation, cognitive activation, non-pharmacological promo-
tion of sleep, and reduction of anxiety;

* Patients and their families should be individually advised on the risk and
prevention of delirium. Family members can support individualized activities
to prevent delirium by providing specific information about the patient, by col-
laborating with health care and by promoting individualized communication.

It is noteworthy that drug toxicity and polypharmacy are two of the main risk
factors associated to delirium, especially in older patients with underlying comor-
bidities [62]. Anticholinergic, antipsychotic, benzodiazepine, and opioid agents
are known to be highly deliriogenic [50]. However, several case reports show that
drugs with a low suspicion of being deliriogenic can, in fact, present this particular-
ity [68]. Therefore, the institutionalization of pharmacovigilance protocols for the
management of delirium risks associated with the use of medications are of utmost
importance.

The pharmacovigilance system is responsible for monitoring the safety of drugs
and for adopting measures to reduce the risks and increase the benefits related
to the use of drugs, as well as enabling improvements in patient safety and qual-
ity of life. Pharmacovigilance activities include: collecting and managing data
on drug safety; the analysis of individual case reports to detect new drug-related
adverse events; the proactive risk management to minimize any potential risks
related to medication use; the communication and information to stakeholders and
patients [69].

The suspected cases of delirium associated with the use of drugs identified by
health service professionals, users and caregivers are notified to the drug manufac-
turers and health authorities in order to record these potential adverse events in the
pharmacovigilance system. Such conduct makes it possible to screen and investigate
the real association between these notified drugs and delirium. Notifications are
generally sent voluntarily and reviewed by governmental organizations responsible
for the safety of drugs on the market, which, in turn, forward the notifications to
the Uppsala Monitoring Center, the World Health Organization collaborating centre
for international drug monitoring,.

For these reasons, it is highly important to establish a database to assess the
safety issues of drugs in the post-marketing stage. This database system will allow
to increase public knowledge regarding the drugs capable of inducing delirium,
namely by identifying and monitoring the already known deliriogenic drugs, those
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potentially deliriogenic, as well as new drugs displaying the potential to cause
delirium [68].

Finally, the knowledge regarding the frequency with which these potentially
deliriogenic drugs are attributed as the primary cause of delirium has shown to help
in the clinical practice and in the possible prevention of the [20]. Therefore, the
elaboration of a list of drugs that are notably potentially deliriogenic and have the
potential to cause delirium demands a plausibility research to determine a definitive
association. This list of drugs associated with delirium can provide valuable infor-
mation to health professionals, allowing for the prevention of delirium or its timely
diagnosis, apart from avoiding other adverse events [68].

The knowledge about this important drug-related adverse event involving the
occurrence of delirium can promote concrete actions to improve the quality of care
for the older people, with the active participation of the multidisciplinary team,
especially with a systematic implementation of institutional protocols for the
prevention of delirium. Thus, it is essential to increase the population’s knowledge,
especially of health professionals, about delirium, its associated risks, and the
need to document suspected cases of delirium associated with the use of drugs.
Pharmacovigilance is the right tool for this.

7. Conclusions

In sum, delirium may increase morbidity and mortality, prolong the length of
hospital stay, promote institutional long-term care, worsen functional, cognitive,
and social outcomes, increase health costs, and exacerbate the loss of indepen-
dence of older people. The most common factors significantly associated with
delirium among this population are severity of medical illness, visual impairment,
urinary catheterisation, electrolyte disturbance, immobility, frailty, and length of
hospital stay. The use of deliriogenic, anticholinergic and potentially inappropriate
drugs, as well polypharmacy, are also contributing factors to the occurrence of
delirium.

To prevent the harm associated with acute cognitive impairment, pharmaco-
vigilance activities, pharmaceutical care in the geriatric population and predictive
models are advised, since they may contribute to the screening, prevention, and
management of delirium. Furthermore, it is important to improve competences of
healthcare professionals to properly report the occurrence of delirium in medical
records and apply patient-centred clinical methods to prevent iatrogenic cascades.

Appendices and Nomenclature

ADR Adverse Drug Reactions

AGS American Geriatrics Society

AHRQ Agency for Healthcare Research and Quality
CAM Confusion Assessment Method

DDS Delirium Drug Scale

DRPs Drug Related Problems

ICD International Classification of Diseases and Related Health Problems
ICU intensive care unit

PIM Potentially Inappropriate Medication

START Screening Tool to Alert to Right Treatment
STOPP Screening Tool of Older Persons’ Prescriptions
WHO World Health Organization
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