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ABSTRACT. This consensus, performed by the Brazilian Academy of Neurology (BAN) will approach practically how to evaluate patients with cognitive complaints
and how to clinically and etiologically diagnose the three clinical syndromes associated with the different stages of cognitive decline: subjective cognitive
decline (SCD), mild cognitive impairment (MCI), and dementia. This BAN consensus discusses SCD diagnosis for the first time, updates MCI and dementia
diagnoses, recommends the adequate cognitive tests and the relevant etiological work-up and care of patients with cognitive decline at different levels of
care within the Brazilian Unified Health System. We also review the main assessment instruments used in Brazil and Latin America.

Keywords: Dementia; Cognitive Dysfunction; Neuropsychological Tests.

DECLINIO COGNITIVO SUBJETIVO, COMPROMETIMENTO COGNITIVO LEVE E DEMENCIA: DIAGNOSTICO SINDROMICO: RECOMENDAGOES DO DEPARTAMENTO
CIENTIFICO DE NEUROLOGIA COGNITIVA E DO ENVELHECIMENTO DA ACADEMIA BRASILEIRA DE NEUROLOGIA

RESUMO. Este consenso realizado pela Academia Brasileira de Neurologia (ABN) abordara de maneira pratica como avaliar pacientes com queixas cognitivas
e como realizar o diagndstico clinico e etiologico das trés sindromes clinicas associadas aos estagios de declinio cognitivo: declinio cognitivo subjetivo (DCS),
comprometimento cognitivo leve (CCL) e deméncia. O diagnostico de DCS é discutido pela primeira vez em consenso da ABN e as atualizagdes para
o diagnostico de CCL e deméncia sdo abordadas, bem como a recomendagao para o uso de testes cognitivos apropriados, investigagao etioldgica pertinente
e cuidados aos pacientes com declinio cognitivo nos diferentes niveis de atencéo do Sistema Unico de Saude. Foi realizada pesquisa dos principais
instrumentos de avaliagdo utilizados em nosso meio e na América Latina.

Palavras-chave: Deméncia; Disfungdo Cognitiva; Testes Neuropsicoldgicos.

INTRODUCTION
When we evaluate persons with cognitive complaints
(self-reported or referred by an informant),
the first question we must answer is whether they
have dementia. Dementia is defined as a syndrome
characterized by cognitive and/or behavioral decline in
which symptoms interfere with activities of daily living
(ADL) causing functional impairment when compared
with previous functionality and that is not explained
by delirium or major psychiatric'.

Mild cognitive impairment (MCI) is a condition in
which the individual has a cognitive impairment that does
not interfere with their autonomy in ADL performance.
They may experience slight difficulties performing complex
tasks that used to be trivial but still can maintain their
independence with minimal assistance?. More recently,
research has described a new syndrome for a group
of individuals who have cognitive complaints (mainly
memory) but who, when tested, show normal performance
in neuropsychological tests. This situation is called
subjective cognitive decline (SCD)3.

Therefore, dementia, MCI, and SCD are mainly
clinical diagnoses. Physicians should be able to diagnose
cognitive-behavioral syndromes during clinical
appointments after taking patients’ medical history and
performing cognition and functionality assessment.
Laboratory testing and neuroimaging are helpful to
define the etiology of the syndrome. Figure 1 illustrates
the continuum of cognitive decline. This study aims
1) to propose a standardized assessment of patients
with cognitive complaints; 2) to present the diagnostic
criteria for dementia, MCI, and SCD; and 3) to propose
a flowchart for investigating cognitive decline within
the Brazilian Unified Health System (SUS).
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APPROACH TO PATIENTS WITH COGNITIVE AND
BEHAVIORAL COMPLAINTS

Medical history

Clinical evaluation begins with patients’ medical history.
The medical history should also be taken with a family
member or other close informants because anosognosia
(the inability to the recognize cognitive impairment)
is relatively common. Interviews with patients and their
informants should be carried out separately whenever
possible to address all complaints without embarrassing
patients and their informant. Physicians should ask specific
questions to identify which cognitive domains are affected,
whether patients show behavioral symptoms, and how
their cognitive decline impacts patients’ functionality.
Investigable cognitive domains by medical history include
memory, attention, visual-spatial functions, praxis,
executive functions, and language (Table 1).

During medical history, physicians should also
assess conditions that can cause a false impression
of cognitive impairment, such as untreated hearing
or visual impairment. Furthermore, symptoms that may
suggest delirium, such as fluctuation of the arousal and
attention levels should be observed. Clinicians should
ask patients about their use of medications, including
over-the-counter drugs since many medications with
anticholinergic or sedative effects can cause or worsen
cognitive impairment. Moreover, clinicians should enquire
about patients’ sleep pattern in search for symptoms
of obstructive apnea, REM sleep behavior disorder,
and daytime sleepiness. Dysautonomia symptoms such
as urinary or, bowel dysfunction, erectile dysfunction
and postural hypotension should also be investigated.
Motor symptoms, such as changes in gait and balance,
and sensory symptoms should be investigated.
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Figure 1. Continuum of cognitive decline in normal and pathological aging.

Table 1. Targeted medical history of patients with cognitive and behavioral complaints

Cognitive
symptoms

Does the patient get more confused or disoriented sometimes?
Attention Is the patient easily distracted?
Is the patient missing objects?

Does the patient have more difficulties remembering recent facts than remote ones?
Has the patient shown temporal disorientation?
Memory Is the patient more repetitive and asking the same questions many times?
Does the patient need more annotations to remember appointments?
Has the patient forgotten appointments?

Does the patient have difficulties finding words?

Is the patient having difficulties naming objects?

Is the patient having difficulties articulating words?

Is the patient having difficulties understanding what you say to them?

Language

Has the patient got lost in previously known routes?
Spatial orientation Is the patient having difficulties learning new routes?
Is the patient having difficulties locating themselves inside the house?

Is the patient having difficulties using utensils?

Praxies Is the patient having difficulties dressing themselves?
Is the patient having difficulties planning or organizing activities and travels?
Executive functions Is the patient having difficulties multitasking?
Is the patient having difficulties solving daily problems?
Is the patient having difficulties making decisions?
Is the patient having difficulties managing their own finances?
Instrumental activities of Is the patient having difficulties shopping?
L daily living (IADLSs) Is the patient having problems at work?
Functionality Is the patient having cooking problems?
Basic activities of daily Is the patient capable of doing the activities below independently?
living (BADLs) Dressing/Bathing/Hygiene/Feeding/Transference/Continence

Continue...
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Table 1. Continuation.

Does the patient look sad, dejected or cry easily?
Does the patient not see pleasure in life or says they have no future?

Humor Is the patient more irritable or impatient?
Is the patient isolating themself, not getting along with others?
Is the patient worried about planned events?

Anxiety Is the patient unable to relax or is excessively tense?

Does the patient worry excessively about even trivial things?

Does the patient have no interest in the world around them?
Apathy Does the patient have more difficulty engaging in conversations or tasks?
Is the patient more indifferent?

Disinhibition

Does the patient act impulsively, without thinking?

Has the patient been saying things that should not be said in public?

Has the patient acted in an embarrassing way?

Did the patient suffer personality changes? Is the patient more socially isolated?

Behavior and
neuropsychiatric
symptoms

Agitation

Is the patient uncooperative?

Does the patient not allow to be helped?

Is the patient verbally or physically aggressive?

Does the patient repeatedly move objects around them?
Does the patient have ritualistic or compulsive behavior?

Delusions

Does the patient believe in things that are not real?

Does the patient think someone is trying to harm or rob him?

Does the patient claim that their relatives are not who they say they are?
Does the patient claim that the house they live in is not theirs?

Hallucinations

Does the patient report hearing voices or act as if they heard voices that are not heard by others?
Does the patient speak to themself?

Does the patient see people or animals that are not seen by others?

Does the patient behave as if they saw something that others do not see?

Did the patient have any change in eating habits?

Appetit .
ppetite Has the patient changed food preference (e.g., they started to prefer sweets)?
Does the patient have difficulty initiating or maintaining sleep?
Sleep Does the patient speak or move in sleep as if they were awake?

Does the patient often have vivid dreams or nightmares?
Does the patient snore, wake up fatigued, or have daytime sleepiness?

Cognitive screening tests

Cognitive screening tests consist of brief structured
instruments which enable physicians to globally assess
individuals’ cognition. There are several standardized
instruments, of which the Mini Mental State Examination
(MMSE) is the best known and most used*>. MMSE is
simple and easy to apply; the whole assessment takes
from about five to seven minutes. It evaluates temporal
and spatial orientation, memory, attention, calculation,
language, and constructive skills. MMSE has many
advantages. It is easy to apply, general practitioners
know it well, and it can possibly stage disease progression.
Healthy older adults keep similar MMSE scores over
time, whereas patients with Alzheimer’s disease (AD),
for example, lose an average of two to four points per year®.
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Other cognitive screening tests that have been
validated in Brazil are: The Blessed Information-Memory-
Concentration Test’, Cognitive Abilities Screening
Instrument — Short (CASI-S)8, the Addenbrooke’s
Cognitive Examination revised version (ACE-R, which
also includes the MMSE)®®, the Montreal Cognitive
Assessment (MoCA)*'? and the CERAD ’s words
list’®. Among those, MoCA stands out as it evaluates
executive function with the trails and clock drawing;
test the visual-constructive abilities with the cube
copying and clock drawing test; the episodic memory
with the five words delayed recall; attention with the
digit span, serials A’s and serial subtractions; language
with naming, repetition, and phonemic verbal fluency;
abstraction; and orientation. Therefore, the MoCA



assesses a broader number of cognitive domains than
the MMSE, especially the executive functions.

The MMSE and the MoCA scores are strongly
affected by the level of education. We suggest using the
cutoff points in Table 2 considering the several studies
conducted in different Brazilian populations®!?1421,
Considering the challenge of having a test to assess
populations with lower educational level, Nitrini and
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collaborators developed the Brief Cognitive Screening
Battery (BCSB)?*?%. This test consists of naming and
learning a list of 10 drawings to be freely recalled five
min later, after an interference activity consisting of
semantic verbal fluency (animals/1 min) and the clock
drawing test?>?*.It is an easy-to-apply instrument useful
for diagnosing episodic memory impairment in patients
with low and high educational levels®.

Table 2. Tests suggested for cognitive screening and their respective cutoff scores.

Cognitive Test Cognitive domains

Suggested cut-off scores for the Brazilian population

Temporal and spatial orientation
Verbal episodic memory
Attention and calculation
Language

Visual constructive skills

Mini Mental State
Examination (MMSE)®

According to education level:
Illiterate: <19

1-4 years: <24

5-8 years: <26

9-11 years: <27

> 12 years: <28

Visual and verbal episodic memory
Executive functions
Visual constructive skills

Brief Cognitive Screening
Battery (BCSB)*

Figure Memory Subtest:
Incidental memory: <4
Immediate memory: <6
Learning: <6

Delayed recall: <5
Recognition: <7

Semantic Verbal Fluency (animals) by education level?
Illiterate: <8

1-7 years: <11

> 8 years: <12

Executive functions

Visual constructive skills

Verbal episodic memory
Attention

Language

Abstraction

Temporal and spatial orientation

Montreal Cognitive
Assessment (MoCA)*2

For Dementia (by education level):
llliterate: <8

1-4 years: <15

5-8 years: <16

9-11 years: <19

> 12 years: <21

For cognitive impairment no dementia [CIND] (by education level):
llliterate: <11

1-4 years: <17

5-8 years: <19

9-11 years: <19

> 12 years: <21

The authors recommend using the MMSE and
the BCSB for cognitive screening (supplementary
materials). Clinicians may instead use MoCA in
patients with high educational level (>12 completed
years of study) and MCI or mild dementia or due to
the need of better executive function assessment.
Table 2 shows our suggested cut-off scores for MMSE?,
MoCA™, figure delayed recall from the BCSB?**%, and the

semantic fluency?’. Eventually, dementia specialists may
include other cognitive tests to assess specific cognitive
domains, such as language, praxis, visuospatial
skills, episodic memory, attention, and executive
functions assessment batteries. Clinicians may require
neuropsychological tests when cognitive screening
tests are insufficiently sensitive to detect cognitive
impairment, especially in individuals with MCI.

Smid J,etal.  Syndromic approach to SCD, MCl, and dementia. 5
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Neurological examination

In addition to cognitive assessment, the neurological
physical exam of patients with cognitive complaints
must evaluate neurological signs that may point
to a possible etiology. Some findings may have
particular relevance, such as brisk reflexes, signs of
parkinsonism, gait changes, and ocular motricity.
Primitive reflexes are often seen in patients with frontal
involvement (hence the term “frontalization” signs) and
severe dementia. Primitive reflexes include the grasp
(handgrip), rooting (searching), snout (lips protrusion),
and palmomental ones.

Functional evaluation

Daily function evaluation is a core feature in assessing
patients with cognitive decline because the level
of functional impairment will determine patients’
syndromes. Most instruments used for functional
assessment, which are validated for Brazilian
populations, are based on informants’ responses®.
In Brazil, one of the most used instruments is Pfeffer
Functional Activities Questionnaire (FAQ), which
includes 10 questions especially focused on instrumental
activities (supplementary material)®. It consists of
a simple questionnaire that is easy to understand and
quick to apply (average of seven minutes). FAQ scores
range from 0 to 30 and scores above four points indicate
functional impairment. This test avoids the influence
of age or education level***!. Another scale which also
has a Portuguese version and proved to be useful for
diagnosing dementia in a Brazilian study is the Bayer
activities of daily living scale (B-ADL)*2. The Informant
Questionnaire on Cognitive Decline in the Elderly
(IQCODE) is a structured interview administered
to informants which combines questions related
to cognitive functioning and functional performance.
It was translated and adapted for Brazilian populations
and can be helpful to screen dementia in individuals
with varying educational level®*3*. The Katz scale,
which has been translated and adapted for Brazilian
populations, can be used to assess basic activities
of daily living (BADLs)?%%.

Cognitive impairment staging

When a person is diagnosed with cognitive decline,
clinicians need to stage this condition. The Clinical
Dementia Rating (CDR) scale has been used worldwide
for staging cognitive decline and has been validated for
Brazil®. CDR rates six domains: memory, orientation,
judgment and problem solving, community affairs,
home and hobbies, and personal care®. Clinicians can
use a semi-structured interview to assist with scoring.
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The first three domains are assessed with patients and
informants and the last three domains, with informants
only. The CDR global score ranges between 0 (normal),
0.5 (MCI), 1 (mild dementia), 2 (moderate dementia),
and 3 (severe dementia).

A brief cognitive assessment using the MMSE and
dementia staging by the CDR are needed to request
the Brazilian Unified Health System (SUS) to provide
the symptomatic pharmacological treatment for
dementia due to AD. SUS provides acetylcholinesterase
inhibitors for mild to moderate AD and memantine
to moderate to severe AD*. This consensus will
comprehensively discuss dementia treatment®.

SUBJECTIVE COGNITIVE DECLINE (SCD)

Concept and diagnostic criteria

Subjective cognitive decline (SCD) is defined as self-
perceived cognitive decline with neither objective
impairment on cognitive tests nor functional
impairment on ADLs*"*. The literature has used
several expressions to define self-perceived cognitive
impairment, such as “subjective memory complaint,”
“subjective cognitive impairment,” and “subjective
cognitive complaint”®*2. In 2014, an international
working group (the Subjective Cognitive Decline
Initiative, SCD-I) proposed diagnostic criteria for SCD
focused on standardizing terminology for research in
preclinical AD (Table 3). This group recommends to use
the term “cognitive,” instead of “memory,” because the
first symptoms may not be limited only to amnestic and
“decline” instead of a “complaint,” as it refers to the idea
of progressive deterioration and not only an isolated
and non-progressive complaint.

Table 3. Approaches to Classifying SCD among a sample of Subjective
Cognitive Decline Initiative (SCD-I) Working Group studies“2.

Criteria 1 and 2 must be present:
1. Self-experienced persistent decline in cognitive capacity in comparison
with a previously normal status, unrelated to an acute event.

2. Normal performance on standardized cognitive tests, which are
used to classify mild cognitive impairment (MCI) (adjusted for age,
gender, and education level).

Exclusion criteria:
1. Diagnosis of mild cognitive impairment or dementia.

2. Cannot be explained by a psychiatric* or neurologic disease
(apart from AD), medical disorder, medication, or substance use.

*Symptoms of depression or anxiety that fail to meet criteria for a psychiatric disorder are
not considered exclusion criteria.



Epidemiology

A Mayo Clinic study showed an SCD prevalence between
12.3% and 57% among cognitively healthy participants
aged between 70 and 95 years. Overall, 24% of the total
population reported memory concerns*. Similarly,
a Brazilian study, conducted in the municipality
of Tremembé, reported an SCD prevalence of 27.6% among
all participants over 60 years old, which represented 45.2%
of individuals with normal cognitive tests*. Longitudinal
epidemiological studies have associated SCD with an
increased risk for progression to MCI and dementia®*4>%.
In a meta-analysis of 29 studies, the annual conversion
rate from SCD to MCI and dementia was around 6.7%
and 2.3%, respectively, compared with a conversion to
dementia of only 1% among older adults without SCD.
Among studies which conducted follow-ups for longer
than four years, the evolution to MCI and dementia
reached 26.7% and 14.1%, respectively®’. Furthermore,
older adults with SCD showed a higher prevalence of
positive AD biomarkers**?,

SCD etiologies

Many people with SCD remain stable or even improve.
This is because not only neurodegenerative diseases
(such as AD) are among the causes of SCD. Several
other conditions can be associated with SCD, such as
normal aging, personality traits, psychiatric disorders
(especially depression and anxiety), sleep disorders
(like obstructive sleep apnea syndrome), and the use
of psychoactive medications with anticholinergic
or GABAergic effects*>*%

Therefore, several questions arise: How to identify
which individuals within this heterogeneous group
will progress to MCI or dementia? What are the SCD
characteristics which increase the risk for progression?
In other words, how can we determine whether
an individual with SCD has an underlying preclinical AD?

Therefore, some authors have proposed the term
“SCD plus.” Patients with SCD plus have a higher
probability of showing a neurodegenerative pathology.
Individuals at increased risk of conversion to Alzheimer-
type dementia are older adults (> 60 years) with
progressive amnestic cognitive complaints within the
last five years who worry about this decline and has
family members confirming this decline3*.

It is important to identify people with SCD at
higher risk of developing AD mainly in the context of
therapeutic clinical trials. In clinical practice, patients
with SCD must be followed up, especially those who
meet the SCD plus criteria. Although there are no
pharmacological treatments, non-pharmacological
interventions, should be encouraged such as aerobic
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exercise and control of cardiovascular risk factors.
Patients with SCD should be screened for psychiatric
disorders, such as depression, sleep disorders like
sleep apnea, as well as for the use of anticholinergic
medications and other clinical disorders associated
with cognitive impairment, such as hypothyroidism.

MILD COGNITIVE IMPAIRMENT (MCI)

Concept and diagnostic criteria

MCI consists of an intermediate clinical condition
between normal aging and dementia, which SCD
may precede. The MCI criteria initially defined by
Petersen emphasized the presence of complaints
and memory impairment with performance on tests
usually 1.5 standard deviations below the mean for age
and education, during basic activities of daily living®.
The literature has described the risk of progression
to AD as 10 to 12% per year®. Thereafter, research
has recognized MCI as a more heterogeneous and
comprehensive entity regarding its clinical presentation,
etiology, and prognosis, considering deficits in other
cognitive domains besides memory>**>. The MCI
definition includes the following criteria: (1) cognitive
complaints reported by the patient and/or informant;
(2) report of cognitive decline during the past year;
(3) changes in cognition (memory and/or other
domains) evinced at the clinical objective evaluation
when compared with normal adults of the same age
and educational level; (4) no difficulty with daily
activities, preserved general cognitive functioning;
and (5) absence of dementia®®®’.

Over the years, these clinical criteria received
updates since the MCI definition initially proposed in
1999 (known as the Mayo Clinic criteria®®) had gaps,
such as involvement of other cognitive domains,
the possibility that cognitive complaints could come
from informants, and acceptance of minimally impaired
complex instrumental functions. These updates were
included in the 2004 Key Symposium consensus®>.
From then on, MClincludes four subtypes: single-domain
amnestic MCI, multiple-domain amnestic MCI,
single-domain non-amnestic MCI, and multiple-domain
non-amnestic MCI (Figure 2). The several MCI subtypes
are due to possible degenerative, vascular, metabolic,
and psychiatric etiologies, among others®.

In 2011, the National Institute on Aging and
Alzheimer’s Association (NIA-AA) again updated the
consensus for the clinical diagnosis of MCI, establishing
diagnostic criteria for the symptomatic stage of AD
pre-dementia®®, thus creating the AD-due MCI terminology
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for cases with the clinical characteristics, as per Table 4.
Moreover, it included the presence of biomarkers into the
criteria for research, specialized centers, and clinical trials,
allowing for different degrees of AD etiology probability*®.
Finally, in 2013, the MCI consensus underwent yet
another terminology increments during the establishment

of the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), which recognized it as
amild neurocognitive disorder®. In 2022, the 11th edition
of the International Statistical Classification of Diseases
and Related Health Problems (ICD 11) proposed the term
mild neurocognitive disorder®.

Cognitive complaint

No dementia

Not normal for age

Cognitive decline
Essentially normal functional activities

MCl

Yes

Memory impaired?

No

Amnestic MCI

Yes I—{ Memory impairment only? }—‘ No

Amnestic MCI Amnestic MCI
Single domain Multiple domain

l !

Non-amnestic MCI

ves r{ Single impaired non-memory cognitive domain? }—‘ No

Non-amnestic MCI Non-amnestic MCI
Single domain Multiple domain

l |

Etiology

. FTD DLB
Degenerative AD AD AD AD
Vascular VCI VCI
Psychiatric Depression Depression

MCI: Mild Cognitive Impairment; AD: Alzheimer’s disease; VCI: vascular cognitive impairment; FTD: frontotemporal dementia; DLB: dementia with Lewy bodies.
Figure 2. Diagnostic classification of MCI after the Key Symposium criteria.

Table 4. Diagnostic criteria for Mild Cognitive Impairment due to Alzheimer’s disease by the National Institute on Aging and Alzheimer’s Association (NIA-AA)3.

Clinical and cognitive characteristics

Cognitive worries reflecting a change in cognition reported by patients, informants or clinicians (i.e., historical or observed evidence

of decline over time)

Objective evidence of impairment in one or more cognitive domains, typically including memory (i.e., formal, or bedside testing

to establish level of cognitive function in multiple domains)

Preservation of independence in functional abilities. They may show slight problems performing complex tasks, such as taking longer

to complete the task or making some mistakes
Not demented

Etiology of MCI consistent with AD pathophysiological process

Rule out vascular, traumatic, medical causes of cognitive decline, where possible

Provide evidence of longitudinal decline in cognition, when feasible
Report history consistent with AD genetic factors

MCI: Mild Cognitive Impairment; AD: Alzheimer’s disease.
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For the clinical diagnosis, in addition to a detailed
medical history, it is important to question about the
presence of systemic diseases, use of medications and
have the evidence of objective cognitive assessment with
a mild decline in relation to the individuals’ previous
cognitive level in one or more cognitive domains (complex
attention, executive function, learning and memory,
language, perceptuomotor, or social cognition), besides
not meeting the diagnostic criteria for dementia®®.
Therefore, cognitive deficits in MCI do not interfere with
the ability to be independent in ADLs, thus complex
instrumental activities of daily life are preserved,
such as paying bills or controlling medications,
but there may be need for more effort or compensatory
strategies®®. Independence in instrumental ADLs
distinguishes MCI from dementia. Nevertheless,
when compared to normal aging, individuals with MCI
perform more poorly™.

Epidemiology

Epidemiological studies of MCI, although scarce and
heterogeneous regarding their adopted criteria (used
tests and educational level of the studied population),
are important since longitudinal studies have shown
that people with MCI are at increased risk of developing
dementia, up to five times as high annually than the
general population®®. The estimated prevalence of MCI
in most international population studies ranges from 10
to 22% in people aged 65 years or older®>%*%%, A meta-
analysis found a wide range of definitions and concepts
to estimate MCI prevalence and incidence, representing
a challenge for researchers’ understanding of the

Dement Neuropsychol 2022 September;16(3 Suppl. 1):1-17 ®

burden of this disease; MCI prevalence and incidence
rates ranged, respectively, from 3 to 42% and from 21.5
to 71.3 per 1000 person-years, and the prevalence of
cognitive impairment with no dementia (CIND) ranged
from 5.1 to 35.9%%.

We find varying terminology in the few population
studies conducted in Brazil. Overall, two studies,
conducted in the municipality of Porto Alegre
(Rio Grande do Sul State), found an MCI prevalence
0f 6.1%"° and a 13.2 per 1000 person-years incidence”,
whereas the study conducted in the municipality of
Tremembé, in Sdo Paulo State, found a CIND prevalence
of 19.5% for the population aged 60 years and older™.

DEMENTIA: A SYNDROMIC APPROACH

Concept and diagnostic criteria

The criteria for dementia proposed in 2011 by the
NIA-AA and the Brazilian Academy of Neurology pare
shown in Table 5. In 2014, the American Psychiatric
Association through the DSM-5, proposed the use of
the term major neurocognitive disorder and expanded
the diagnosis of dementia to situations where there is
only one cognitive domain affected®.

For the most recent edition of the International
Statistical Classification of Diseases and Related Health
Problems (ICD-11), published in 2019 and which
will come into force in 2022, there is still a need for
cognitive decline in at least two cognitive domains for
the diagnosis of dementia , not allowing the diagnosis
of cognitive decline in a single domain"3.

Table 5. Diagnostic criteria for dementia according to the National Institute on Aging and Alzheimer’s Association (NIA-AA) and the Brazilian Academy of Neurology*”2.

1. Dementia is diagnosed when there are cognitive or behavioral (neuropsychiatric) symptoms that:

1.1. Interfere with the ability to work or to carry out usual activities

1.2. Represent a decline from previous levels of functioning and performance;

1.3. Cannot be explained by delirium or major psychiatric disorder.

2. Cognitive impairment is detected and diagnosed by a combination of:
2.1. Medical history with the patient and a reliable informant; and

2.2. An objective cognitive assessment, either a “bedside” mental status examination or neuropsychological testing. Neuropsychological testing should
be performed when medical history and bedside mental status examination cannot provide a confident diagnosis.

3. Cognitive or behavioral impairment involves a minimum of two of the following domains:
3.1. Memory: impaired ability to acquire and remember new information — symptoms include repetitive questions or conversations, misplacing personal

belongings, forgetting events or appointments, getting lost on a familiar route;

3.2. Executive functions: impaired reasoning and carrying out complex tasks and judging — symptoms include poor understanding of safety risks,
inability to manage finances, poor decision-making ability, inability to plan complex or sequential activities;
3.3. Visuospatial abilities: symptoms include inability to recognize faces or common objects or to find objects in the visual field, inability to handle utensils

and dressing oneself for reasons other than visual or motor deficiency.

3.4. Language (speaking, reading, writing): symptoms include difficulty in finding common words while speaking, hesitations; speech, spelling, and
writing errors and exchange of words or phonemes, unexplicable by a sensory or motor deficit.

3.5. Behavior or personality: symptoms include uncharacteristic mood fluctuations such as agitation, impaired motivation, initiative, apathy, loss of drive,
social withdrawal, decreased interest in previous activities, loss of empathy, compulsive or obsessive behaviors, and socially unacceptable behaviors.

Smid J,etal.  Syndromic approach to SCD, MCI, and dementia. 9
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Epidemiology

The prevalence of dementia in Brazil ranges from
5.1 to 17.5%, varying according to the studied
region and study design’. The prevalence of
dementia in the world population aged 260 years
is 5 to 7% in most regions, with the highest prevalence
in Latin America, at 8.5%"¢. In a Brazilian study,
the prevalence of dementia is even higher, reaching
23% in illiterate individuals aged 60 years or older
living at the municipality of Tremembé™.

In Brazil, a study suggests that 32.3% of dementia
cases are due to seven modifiable risk factors: diabetes
mellitus, systemic arterial hypertension, middle-age
obesity, physical inactivity, depression, smoking,
and poor education”. Reducing the prevalence of each
risk factor by 10% or 20% per decade could potentially

reduce the prevalence of dementia in 2050 by 8.7
or 16.2% in Brazil".

Etiologies of MCI and dementia

The literature divides the etiologies of dementias into
primary (or neurodegenerative) and secondary ones
(Figure 3). The altered accumulation of misfolded proteins
(misfolded proteins diseases) in the central nervous
system (CNS)”®pathologically characterizes degenerative
dementias. AD, Lewy body (LBD), and frontotemporal
dementias (FTD) are the most frequent types
of primary dementias. Other various neurological
diseases, usually associated with movement disorders
(such as parkinsonism or chorea), can develop dementia
throughout its evolution, such as Parkinson’s disease,
progressive supranuclear palsy, corticobasal syndrome,
and Huntington’s disease.

| Cognitive complaint brought by the patient and/or companion |

|

| Demonstration of cognitive impairment in assessment |

No

| Mild cognitive impairment

Yes N

| Subjective Cognitve Decline

Functional decline

Yes

Dementia

Non-degenerative dementias

| Degenerative dementias |

_.| Amnestic predominance |—- | Alzheimer's Disease (AD)

——| Disexecutive predominance |—~ Frontal variant of AD

Dementia with Lewy bodies With evidence of Without evidence
structural lesion of structural lesion
—»| Behavioral Predominance |—- | Frontotemporal dementia | \ \
——| Aphasic predominance |—- | Primary progressive Aphasias |
Encefalites Vascular dementia HAND
" - - Posterior Cortical Atrophy (AD) Normal Pressure Hydrocephalus Neurosyphilis
I— | Visuospatial predominance |—- . .
| patia’p Dementia with Lewy bodies Chronic Traumatic Encephalopathy Thyroid diseases
CNS Neoplasms Uremic
Parkinson’s Disease Dementia Autoimmune encephalitis Hypermonemia
: PE— Dementia with Lewy bodies Infectious Encephalitis Dr
- With Parkinsonism |—. ugs
| Progressive Supranuclear Palsy B12 deficiency
Corticobasal Syndrome Thiamine Deficiency

——| Rapidly Progressive I— | Creutzfeldt-Jakob Disease

Figure 3. Main etiological differential diagnoses of dementia.

10  Syndromic approach to SCD, MCl, and dementia. ~ Smid J, et al.



Epidemiological and clinical studies found that
AD dementia is the most prevalent cause of dementia
in Brazil, followed by vascular dementia (VD) due to
cerebrovascular disease”™. A study conducted with
clinicopathological analysis also found the same
ordering of causes related to dementia”. Another
study from a Brazilian brain bank with 480 participants
found that 50% of its sample met the neuropathological
criteria for AD, 35%, VD; 18%, LBD; 17% received other
diagnoses (e.g., frontotemporal lobar degeneration);
and 20% showed mixed pathology (most were AD
associated with VD),

Dement Neuropsychol 2022 September;16(3 Suppl. 1):1-17 ®

Historically, neurodegenerative dementias were
described based on their clinical phenotypes (e.g.,
AD is described as amnestic dementia in most cases).
However, in the last two decades, studies searching
an early diagnosis based on biomarkers , that allow
the identification of pathological proteins in vivo
have been increasing’. Interestingly, the same
pathological protein can lead to different phenotypes,
while the same phenotype can be associated with
different proteins®. Figure 4 illustrates this broad
spectrum of proteinopathies and clinical phenotypes.

FTD: Frontotemporal dementia; ALS: Amyotrophic lateral sclerosis; MND: Motor neuron disease; svPPA: Semantic variant of primary progressive aphasia; nfvPPA: Nonfluent (or agrammatic)
variant of primary progressive aphasia; CBS: Corticobasal syndrome; PSP: Progressive supranuclear palsy; AD: Alzheimer’s disease; IvPPA: Logopenic variant of primary progressive aphasia;
DLB: Dementia with Lewy bodies; PD: Parkinson’s disease; MSA: Multiple systems atrophy.

Figure 4. Spectrum of proteinopathies causing neurodegenerative dementias and their respective clinical phenotypes.

Pathological proteins: TDP-43, FUS, Tau, beta-amyloid and alpha-synuclein.

Secondary causes are potentially treatable and
should be investigated for early treatment. The most
frequent cause of secondary dementia is VD, which
is the second leading cause of dementia in Brazil.
The investigation of risk factors and mechanisms
of cerebral vascular involvement is essential for
adequate treatment of VD patients’. Vitamin B12
deficiency, neurosyphilis, and normal pressure
hydrocephalus are causes of secondary dementia that
should be initially ruled out.

Rarer causes, shown as rapidly progressive conditions
(evolving to dementia within one to two years of the
onset of the first symptoms, usually within weeks
to months) are prion, autoimmune, and infectious
dementias, among others®. Rapidly progressive
dementia (RPD) requires extensive investigation,

which must be carried out early to avoid cognitive
sequelae in cases of potentially reversible etiology.

Depression is one of the main differential diagnoses
of dementia. Major depressive disorder courses
with cognitive decline, executive dysfunction,
and attention deficit®®. The relation between dementia
and depression is complex because depressive
symptoms can be the initial manifestation of dementia.
Therefore, depression is a risk factor for dementia
and severe depression can cause potentially reversible
dementia®. Depression is one of the 12 modifiable
risk factors responsible for 40% of dementia cases
worldwide®. Accordingly, every patient with depressive
symptoms should receive adequate treatment for
depression. However, if cognitive deficits remain after
optimized treatment, clinical practice should suspect
of a degenerative etiology.
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Cognitive decline associated with HIV infection,
called HAND (HIV-associated neurocognitive disorder),
shows an increasing prevalence after the use of highly
effective antiretroviral treatment for people living with
HIV#. HAND prevalence in Brazil ranges from 52.4% to
73.6%, with a higher percentage of asymptomatic cases,
named asymptomatic neurocognitive impairment®”#,

Research should investigate the use of psychoactive
medications, especially benzodiazepines, antipsychotics,
non-benzodiazepine hypnotics, and anticholinergic
medications, as possible etiologies of dementia. Table 6
shows some anticholinergic medications associated
with cognitive decline®.

Table 6. List of drugs with centrally acting strong anticholinergic properties*.

Antiarrhythmic Antimuscarinics (urinary incontinence)
Disopyramide Darifenacin

i Fesoterodine
Antidepressants Flavoxate
Amltrlptyllne Oxybutynin
Amox.aplne. Solifenacin
Clomipramine Tolterodine
Desipramine Trospium
Doxepin (>6mg)
Imipramine
Nortriptyline
Paroxetine
Protriptyline
Trimipramine
Antiemetics Antiparkinsonian agents
Prochlorperazine Biperiden
Promethazine Trihexyphenidyl

. i ) i Benztropine
Antihistamines (first generation)
Brompheniramine Antipsychotics
Carbinoxamine Chlorpromazine
Chlorpheniramine Clozapine
Clemastine Loxapine
Cyproheptadine Olanzapine
Dexbrompheniramine Perphenazine
Dexchlorpheniramine Thioridazine
Dimenhydrinate Trifluoperazine
Diphenhydramine (oral)
Doxylamine Antispasmodics
Hydroxyzine Atropine (excludes ophthalmic)
Meclizine Belladonna alkaloids
Clidinium-chlordiazepoxide Scopolamine (excludes ophthalmic)
D|cyclom|pe | Skeletal muscle relaxants
:sgit;gs:?:e(excludes ophthalmic) Cyclobenzgprine

) Orphenadrine

Methscopolamine
Propantheline
Promethazine
Pyrilamine
Triprolidine

* Adapted from Beers Criteria®.
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Etiological investigation of MCI and dementia
The current recommendation for investigating MCI
and dementia in the Brazilian population involves
a neuroimaging study (computed tomography
scan - CT - or, ideally, brain magnetic resonance
imaging - MRI) and laboratory tests which investigate
non-neurodegenerative etiologies. These tests include
complete blood count, serum concentrations of
creatinine, TSH, albumin, liver enzymes, vitamin B12,
ionized calcium, serological reactions for syphilis;
and HIV serology for those with atypical clinical
presentations or suggestive symptoms®°. Clinical
practice should also request cerebrospinal fluid (CSE)
examination for patients with early-onset dementia
(before 65 years of age), atypical presentations,
and suspected inflammatory, prion, or infectious
diseases®. Clinicians should always assess RPD
with brain MRIs (with diffusion-weighted imaging),
electroencephalogram, CSF, and broader laboratory
investigation, depending on the clinical hypotheses.

This MRI recommendation is especially due to the
possibility of finding atrophy in the hippocampal region,
which is impossible by CT scan in the early stages of the
disease. The finding of atrophy in the mesial temporal
regions is suggestive of the diagnosis of MCI due to AD,
however, it is not exclusive to this pathology, since
a considerable proportion of cases of amnestic MCI with
hippocampal atrophy may have different causes other
than AD, denominated SNAP (suspected non-Alzheimer
pathophysiology)®’. Another advantage of brain MRI
is its better identification of cerebrovascular disease,
especially of small vessel disease.

The clinical indications for biomarkers include
1) identification of individuals with MCI and mild
dementia due to AD pathology and 2) diagnostic
uncertainty about the dementia etiology. Biomarkers
available for clinical use can be divided into specific AD
pathology or neurodegeneration biomarkers. Specific
AD pathology biomarkers include 1) measurement
of the beta-amyloid peptide and phosphorylated tau
(phospho-tau) in the CSF and 2) positron emission
computed tomography (PET) with amyloid peptide
marker and PET with marker for tau protein.
Until now, PET-amyloid is offered in few centers
in Brazil and PET-tau is still unavailable in Brazil.
Neurodegeneration biomarkers consist of PET with
18F-fluorodeoxyglucose (PET-FDG), measurement
of total tau protein in the CSF, and light chain
neurofilament. More recently, plasma biomarkers
have been developed but they still lack validation for
clinical use (tau-181, tau-217)%%,



Confirmation of the AD in vivo requires amyloid
and tau pathology. CSF measurement or PET-amyloid
uptake can confirm the amyloid pathology, whereas
measuring CSF phospho-tau or PET-tau uptake
can confirm the Tau pathology. PET-FDG is
a neurodegeneration biomarker whose metabolic
pattern may suggest the pathology of degenerative
dementias with good sensitivity and specificity
(e.g., the pattern of hypometabolism in the areas
of temporoparietal association, posterior cingulate,
and precuneus has a sensitivity and specificity >90%
for AD diagnosis)®. Furthermore, PET FDG is used
in the diagnostic criteria of LBD, primary progressive
aphasias, and FTD.

PROPOSAL FOR THE MANAGEMENT OF PATIENTS
WITH COGNITIVE DECLINE AT DIFFERENT
LEVELS OF CARE IN THE BRAZILIAN PUBLIC
HEALTH SERVICE - SUS

Primary healthcare
Identification of modifiable risk factors for dementia

prevention should be done at primary health care.
Recently, a study described 12 important modifiable
risk factors to prevent or delay the onset of 40% of
dementia in the world and 56% in low- and middle-
income countries®*. They are diagnosed at different
stages of life, with the possibility of involvement by
the health system in all of them. Risk factors include:
1) age up to 45 years: low educational level; 2) age from
45 to 65 years old: systemic arterial hypertension, obesity,
hearing loss, traumatic brain injury, and alcohol abuse;
and 3) age above 65 years old: smoking, depression,
sedentary lifestyle, diabetes, social isolation, and air
pollution. Clinical practice must consider preventive
and educational actions to identify, promote treatment,
and combat these different factors®.

Primary care physicians should actively seek out
complaints of cognitive decline in patients, especially
after 60 years of age. Clinicians should perform
screening tests for cognitive and functional decline
in patients with cognitive complaints (or reported
by caregivers). In case of a clinical diagnosis of MCI
or dementia, physicians should request etiological
work-up. When ruling out potentially reversible causes,
patients should be referred to secondary healthcare,
to neurology, geriatrics, or psychiatry specialists,
with a hypothesis of degenerative or vascular etiology.
The RPD cases must be promptly referred to secondary
or tertiary care, as a matter of urgency.

Dement Neuropsychol 2022 September;16(3 Suppl. 1):1-17 ®

Primary care physicians must receive back
patients referred to secondary or tertiary care
for long-term follow-up of AD and VD dementia.
Primary care physicians should request a new
specialist evaluation in case of any doubt regarding
the follow-up of the case.

Secondary healthcare

Physicians in secondary care emergencies must
be able to identify cases of RPD, because patients
often seek emergency units due to the rapid
progression of symptoms. When recognizing
a case of RPD, physicians must urgently conduct
an initial investigation and, preferably, refer patients
to tertiary care for extensive work-up.

Specialists (neurologists, geriatricians, and
psychiatrists) who receive patients referred for
dementia, whose secondary etiologies were excluded
at the primary level, should confirm the diagnosis
and establish treatment. For cases in which there is
no greater complexity in managing neuropsychiatric
symptoms, recommendations on how to treat
dementia should be explained to the primary care
physician who will follow up the patient.

Secondary care should request biomarker tests
when necessary. Physicians should request biomarker
tests in atypical cases (initial non-amnestic clinical
presentation or early-onset dementia) and interpreting
them requires trained secondary care professionals.
If it is impossible to assess biomarkers or the
professional is unfamiliar with result interpretation,
patients must be referred to tertiary centers.

In cases of early-onset dementia in which the
specialist demands further etiological investigation,
patients should be referred to tertiary services
for diagnosis elucidation.

Tertiary healthcare

Cases which maybe referred to tertiary care include
RPD, early-onset dementia, suspected genetic form
of cognitive decline, cases of unclear diagnosis,
cases of difficult management of neuropsychiatric
symptoms, and cases for biomarker investigation
which secondary care is unable to assess.

In cases of clinical stability or advanced stage
of dementia, patients can be counter-referred
to primary or secondary care. Figure 5 summarizes
the competences of each level of healthcare in caring
for patients with cognitive decline.
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Primary Healthcare

| |

Perform clinical
diagnosis of cognitive
syndrome (SCD, MCI
or dementia).

Apply cognitive
and functional
screening tests.

Ask about cognitive
complaints, especially
in older adults.

|dentify modifiable
risk factors for
dementia prevention.

Perform complementary
exams (neuroimaging
and laboratory tests)

to exclude potentially
reversible causes.

To receive patients
with AD or VD against
referenced for follow-up.

Referral to Secondary Healthcare in the following situations:

1. Degenerative or vascular dementia.

2. If the hypothesis of MCI due to AD (amnestic MC).

3. RPD (urgently).

4. When there are a diagnostic doubts about the cause of the dementia.

4

Secondary Healthcare

|

Evaluate patients

with a hypothesis

of degenerative
dementia for

diagnostic confirmation.

Against referring less
complex AD and DV
cases to physician of
Primary Healthcare.

Initiate treatment
for degenerative
or vascular dementia.

Request biomarkers
in atypical cases.

Carry out an initial Receive patients

investigation in with AD or DV
patients with against referenced
RPD urgently. for follow-up.

1. Biomarkers are not accessible and are needed.
2. Early-onset dementia or atypical dementias requiring further etiological investigation.
3. RPD urgently after initial investigation.

Referral to Tertiary Healthcare in the following situations

Tertiary Healthcare

Evaluation of patients with:

1. Diagnostic doubt about the etiology of the dementia
2. RPD

3. Early onset dementias

4. Suspected genetic form of dementia

When there is clinical stability or in an advanced stage of dementia, patients can be counter-referred to primary or secondary healthcare ‘

AD: Alzheimer’s Disease, VD: Vascular Dementia, MCI: Mild cognitive impairment; SCD: Subjective cognitive decline; RPD: Rapidly progressive dementia.
Figure 5. Hierarchy of care for patients with cognitive syndromes according to the levels of care in the Brazilian Unified Health System (SUS).
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FUNCTIONAL ACTIVITIES QUESTIONNAIRE®

This test, created by Pfeffer et al.’, was modified to be applied in people with heterogeneous
educational attainment by Amaducci et al®. in 1991 for a worldwide epidemiological study
organized by the WHO and then by Nitrini et al., in 1997 for an epidemiological
study in Brazil* so it could be answered directly by the informant. However, if necessary,
the examiner can apply the questionnaire. Answers always follow the same criteria. Ask the
informant to circle the correct answer.

Patient Name:

Date: [

Informant(s): (degree of kinship or function):

1) Do they handle their own money?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable

2) Can they buy clothes, food, objects for their home by themselves?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable
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3) Can they heat water to make coffee and turn off the stove?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable

4) Can they prepare a meal?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable

5) Can they keep up with current events or community or neighborhood ones?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable

6) Can they pay attention, understand, and discuss a radio or television show or newspaper and magazine news?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable

7) Can they remember commitments, family events, and holidays?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable

8) Can they handle their own medications?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 =Unable

9) Can they walk around the neighborhood and find their way back home?

0 = Normal 0 = Never did, but could do it now

1 = Does, with difficulty 1 = Never did it and now would have difficulty
2 = Needs help

3 = Unable
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10) Can they be safely left at home alone?

0=
1=
2=
3=

Normal

Yes, but with precautions
Yes, for short periods

No

Score (0 to 30) =

Scores higher than 5 indicate functional impairment

0 = Never stayed, but could stay now
1 = Never stayed and now would have difficulty
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