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Abstract: Alzheimer's disecase is the leading cause of dementia. However, neither
Alzheimer’s disease nor Alzheimer’s dementia are an inevitable consequence of aging.
This review provides an overview of the issues involved in a diagnosis of Alzheimer’s
disease before an individual meets the criteria for Alzheimer’s dementia. It examines how
Alzheimer’s disease diagnosis rates can be improved, the implications of an early diagnosis
for the individual, carer and society, and the importance of risk reduction to prevent or delay
progression. Although no disease-modifying agents capable of reversing the initial patholo-
gical changes are currently available, it may be possible to prevent or delay the development
of dementia in a proportion of the population by modifying exposure to common risk factors.
In other individuals, diagnosing the disease or risk of disease early is still valuable so that the
individual and their carers have time to make choices and plan for the future, and to allow
access to treatments that can help manage symptoms. Primary healthcare professionals play
a pivotal role in recognising individuals at risk, recommending lifestyle changes in mid-adult
life that can prevent or slow down the disease, and in timely diagnosis. Early intervention is
the optimal strategy, because the patient’s level of function is preserved for longer.
Keywords: Alzheimer’s disease, Alzheimer’s dementia, early diagnosis

Plain Language Summary
® Alzheimer’s and other forms of dementia are not an inevitable consequence of aging.
® In a proportion of the population it may be possible to prevent or delay the develop-
ment of dementia by modifying exposure to common risk factors.
e FEarly diagnosis and intervention to delay the onset of dementia are beneficial for
patients and their carers and can result in substantial cost savings to healthcare systems.

Introduction

Dementia is a syndrome that may be caused by a number of different diseases
the most prevalent of which is Alzheimer’s disease. An accurate estimate of
the prevalence of Alzheimer’s dementia is difficult to determine as it is often
difficult to identify the precise dementia subtype. However, it is generally
accepted that Alzheimer’s is responsible for around two thirds of all dementia
diagnoses.'?

Studies that have used mathematical models to estimate future dementia pre-
valence, taking into account factors such as increased life expectancy, changes in
mortality, and incidence of cardiovascular disease, suggest an increasing proportion
of society will be affected.’ UK estimates indicate that there will be a 57% increase
in the number of people with dementia in England and Wales between 2016 and

2040, with more than 1.2 million people with dementia by 2040, driven mainly by
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improved life expectancy.® US forecasts indicate that the
population of Americans with either Alzheimer’s dementia
or mild cognitive impairment will reach 15 million in
2060, up from 6.08 million in 2017.* On the other hand,
recent data suggest that incidence rates of dementia may
be declining in some countries including the UK.>® A two-
decade comparison of individuals aged 65 years and older
from three geographical areas of England has found evi-
dence for a reduction in the age-specific incidence of
dementia.” These data are encouraging because they
show that Alzheimer’s and other forms of dementia are
not an inevitable consequence of aging and suggest that in
a proportion of the population it may be possible to pre-
vent or delay the development of dementia by modifying
exposure to certain risk factors such as hypertension,
smoking, obesity, and diabetes.>’*

With the realisation that urgent action must be taken to
reduce the burden of Alzheimer’s disease, a condition with
escalating costs and very limited treatment options, there has
been a shift in focus to identify individuals much earlier in
the disease process. Not all individuals with mild cognitive
impairment will develop dementia and despite there being
no current treatment to prevent or cure the disease, there is
an urgent need to improve diagnosis rates so that those at
greatest risk can be identified early and measures implemen-
ted to reduce or prevent further progression.

This review is targeted to primary healthcare professionals,
as well as those working in more specialised areas of dementia
care including psychiatrists and memory clinics. It has been
conducted to provide an overview of the personal, economic
and research benefits of diagnosing Alzheimer’s disease early
before an individual meets the criteria for Alzheimer’s demen-
tia. It includes evidence on the wider benefits to the health and
social care system of an early diagnosis, as well as the personal
and social benefits to people with Alzheimer’s disease, their
carers and families. It also sets out the personal perspectives of
people with Alzheimer’s dementia, providing a voice for those
who have first-hand experience of what a diagnosis means. The
scope of the review has been limited to the Alzheimer’s
dementia subtype. Early onset familial Alzheimer’s disease,
dementia associated with Down’s syndrome and learning dis-
abilities have also been excluded.

Search Strategy and Selection

Criteria
References for this review were identified by searches
of PubMed and Google Scholar between 1969 and

December 2018; references from relevant articles were also
included. The following search terms were used: “pre-
dementia Alzheimer’s disease”; “evidence for benefits of
early diagnosis of Alzheimer’s disease”; “dementia early diag-
nosis”’; “dementia early diagnosis financial”’; “benefits of early
diagnosis of Alzheimer’s disease cost effectiveness”; “benefits
of early diagnosis of Alzheimer’s disease”; and “early diag-
nosis of Alzheimer’s disease”. Papers were restricted to those
in English language journals. The final reference list was
generated on the basis of relevance to the topics covered in
this review.

Improving Alzheimer’s Disease

Diagnosis Rates

The progression of Alzheimer’s disease can be broken down
into three general stages: preclinical, mild cognitive impair-
ment, and dementia, but can be more accurately described
according to a 7-Stage model (Table 1).° The progression of
the disecase may be different for each individual, but most
people live between 4 and 8 years following diagnosis.

Preclinical Alzheimer’s disease describes a person who has
no cognitive symptoms, but has signs of pathology on brain
imaging or blood/cerebrospinal fluid (CSF) biomarkers.' It is
generally accepted that biomarker abnormalities such as low
CSF B-amyloid 42 (A4,) and cerebral amyloid deposits pre-
cede elevated CSF tau cerebral injury.'" Preclinical diagnosis
would require population or targeted screening and is currently
only recommended for research purposes.'

For this review, an early Alzheimer’s disease diagnosis
is one made at a stage when an individual comes to the
attention of their physician because of mild cognitive
impairment (Stage 2 or 3 of the 7-stage model), but who
is still functionally independent and free of dementia. This
phase of Alzheimer’s disease can be detected well before
the onset of dementia symptoms, up to 8 years in some

cases'® with currently available tools.'*'?

Table |1 The 7-Stage Model of Alzheimer’s Dementia.

Stage | Level of Impairment

| No impairment

2 Very mild cognitive decline

3 Mild cognitive decline

4 Moderate cognitive decline (early-stage dementia)

5 Moderately severe cognitive decline (early mid-stage dementia)
6 Severe cognitive decline (late mid-stage dementia)

7 Very severe cognitive decline (late-stage dementia)

Note: Data from Reisberg et al.”
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While there is currently debate amongst specialists as to
whether mild cognitive impairment is truly a diagnosis,'®
what is acknowledged is that people with mild cognitive
impairment have a risk state that could in the future develop
into dementia. It is estimated to increase the risk of develop-
ing dementia caused by Alzheimer’s disease or other neuro-
logical conditions in around 30% of individuals; a further
30% will remain with mild cognitive impairment, and 30%
with symptoms of mild cognitive impairment will improve.'”
Patients should be advised that the issue they have is not
entirely normal and needs to be reviewed to determine if it
remains the same or changes either for the better or the
worse. If the latter, then this will require further assessment
and review.

A number of medical conditions and lifestyle factors
have been linked to an increased risk of mild cognitive
impairment as well as Alzheimer’s dementia including:
increasing age, diabetes, smoking, high blood pressure,
elevated cholesterol, obesity, depression, lack of physical
exercise, a low education level, infrequent participation in
mentally or socially stimulating activities, and the pre-
sence of the APO-E4 gene variant.®'® There is a greater
likelihood of progression in those with more than one of
these risk factors.

The existence of potentially modifiable risk factors
means that prevention of cognitive impairment and demen-
tia may be possible through a public health approach.®
Individuals with the above risk factors are often seen in
primary care, providing an opportunity for healthcare pro-
viders to inquire about health concerns including memory
problems.® When performed as part of a routine healthcare
visit, there is ample opportunity to identify patients with
potential mild cognitive impairment in a cost-effective man-
ner without raising undue anxiety and without the stigma
associated with attending a specialised clinic.®

In the UK, the Department of Health has stated that
two thirds of the estimated number of people with demen-
tia in England should have a diagnosis with appropriate
post-diagnostic support.'” While the mean dementia diag-
nosis rate in the UK was 66% in 2017/18, this rate varies
widely from 54% to 80%.%° Part of this variation is due to
communication issues between different healthcare specia-
lists. There is also ongoing debate about how the preva-
lence is calculated, especially as there is often a lack of
correction for local variations in risk factors, e,g. cardio-
vascular disease. Dementia is a clinical diagnosis that
should consider all available information, but psychiatrists
may often not have direct access to patient scans, and

radiologists, rather than neuroradiologists, may be review-
ing brain scans without access to a patient’s relevant
clinical history. These issues may also contribute to varia-
tion in diagnosis rates, incorrect diagnoses as well as
missed diagnoses.

With increasing efforts to improve diagnosis there must
also be improved post-diagnostic support. To meet this
need, an implementation plan known as the “Well
Pathway for Dementia” has been developed which covers
all aspects of dementia care from the moment a person
consults their physician with concerns about symptoms
such as the loss of short-term memory, to a diagnosis of
dementia, through to the end of their life.>' As part of the
plan, targeted screening to identify high-risk patients may
be helpful.'®*

Issues Associated with Early
Diagnosis of Alzheimer’s Disease for
the Individual, Carer and Society

Impact on the Individual
Alzheimer’s disease is one of the most feared diseases of
old age.”® A diagnosis is often experienced with shock and
feelings of disbelief, anger, fear, hopelessness, despair and
grief. Some quotes from people describing their feelings
on their original Alzheimer’s disease and Alzheimer’s
dementia diagnosis are presented in Figure 1. Fear of the
stigma surrounding Alzheimer’s disease, mainly as a result
of misconceptions about the disease, may prevent people
from: seeking medical treatment, receiving an early diag-
nosis or any diagnosis, living the best quality of life
possible while they are able, making plans for their future,
and benefiting from available treatments and support sys-
tems. In addition, patients may find the repeated assess-
ments humiliating. From an ethical perspective, an early
diagnosis could affect issues linked to privacy and con-
fidentiality for example in relation to employment, the
right to hold a driver’s licence, insurance premiums and
financial management.”* It is therefore essential that indi-
viduals are not penalised by receiving an early diagnosis.
The positive benefits of receiving an early Alzheimer’s
disease diagnosis to the patient are that it provides an
explanation for the symptoms and signs they are experien-
cing and puts an end to their suspicions. An early diag-
nosis and subsequent access to the right services and
support can help people take control of their condition,
live independently in their own home for longer, and
maintain a good quality of life for themselves, their family
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Peter Dunlop

A former consultant obstetrician, Peter Dunlop spoke at the G8 Dementia Summit: Global
action against dementia in December 2013, to share his experience of living with dementia:

“I was fortunate to have had a quick diagnosis. Others have gone undiagnos ed for many
years. I've met several people in their fifties who’d had some years of symptoms before the
diagnosis was made. This caused them an awful lot of stress, especially when they were told
they were depressed, neurotic or lazy. They had previously held high-powered jobs and had
been written off through ignorance. Having a diagnosis was a relief tempered by the
unknown, having to sort out sudden retirement and finances with an unknown prognosis..."

Peter Dunlop, G8 dementia summit: Global action against dementia, First-hand experience,
December 2013

Helen Rochard-Brennan

In October 2016 Helen Rochford-Brennan, Vice-Chair of the European Working Group of
People with Dementia, who was diagnosed with early onset dementia in 2012, gave a
moving speech about her experience of advocating on behalf of people with dementia:

“Being involved in advocacy has changed my life completely. My family are thrilled to have

some of the old me back... The voice of the person with dementia is very important and our
involvement is now very relevant all over the world...We have to come outof th e shadows
and we have had our voice heard... More than anything we want to talk about the illness, just
like we talk about heart disease. We want timely diagnosis and above all else we want to
remove the stigma associated with dementia.

Helen Rochford-Brennan, Acceptance speech on behalf of EWGPWD, October 2016

Daryl Lees

Daryl Lees from Nottinghamshire was diagnosed with early-onset Alzheimer’s disease at the
age of 45. He found it a challenge being diagnosed with Alzheimer’s disease while caring for

his mother and stepfather but nevertheless was keen to stress that it is possible to live well
with the condition:

“I just want people to know that there is life after diagnosis for people who have dementia.
Let's try not to look at the negatives and look at what can still be achieved while we still have
time.”

Daryl Lees, Experiencing dementia both as a carer and as a person with a diagnosis,
February 2015

Alex Preston

Alex wrote about his experience of being diagnosed and living well with early onset
Alzheimer’s disease for Alzheimer’s Society:

“Even though | knew what the memory clinic did, my diagnosis still came as a massive shock.
I didn’t want to believe it, and many tears were shed by Susan and me. However, it was also
a relief because | finally had an answer.”

Alex Preston, Alex’s story: | refuse to hide
away and will defend my right to be recognised and treated with respect, May 2017

Figure | Patient perspectives on diagnosis.
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It is only through receiving a diagnosis that patients
can obtain access to available treatments that may improve
their cognition and enhance their quality of life.® Analysis
of a US claims database identified 8995 newly-diagnosed
Alzheimer’s disease patients aged 65-100 years and
assigned them to treated and untreated cohorts.”’ After
controlling for comorbidities, the treated cohort had better
survival and a 20% lower rate of institutionalisation.

A variety of studies suggest that most people would sup-
port targeted screening of those at risk of dementia and dis-
closure of dementia.”*>? In a Canadian study of community-
living, older individuals without cognitive impairment, vir-
tually all (98%) stated they would want to be informed of
a diagnosis whether or not medication was available to treat
it.*” A questionnaire survey conducted among 2678 randomly
selected adults across the US and four European countries,
which asked whether subjects would undergo a hypothetical
early medical test for Alzheimer’s disease, found that potential
demand was high with 67% reporting they would want to
know if they were going to develop the disease.>!

Impact on Carers

Most patients with Alzheimer’s dementia are cared for by
a spouse or other family member. Given the long duration of
Alzheimer’s disease, the strain on carers can be lengthy.
A report from the Alzheimer’s Association indicates that in
2017,
18.4 billion hours of unpaid care in the form of physical,

16 million Americans provided an estimated

emotional and financial support — a contribution to the nation
valued at $232.1 billion.”

Early diagnosis allows carers time to adjust to the
changes in function, mood and personality that can occur
with Alzheimer’s dementia and their transition to a care giver
role. It has been shown that carers who are better able to
adapt, feel more competent to care, and experience less
psychological problems such as anxiety and depression.>***
Several enhanced support services for carers have demon-
strated efficacy in delaying institutionalisation of the patient
with dementia, including day care support programmes>® and
memory clinics.>” In a cohort study of 970 patients with
dementia (including 663 with Alzheimer’s dementia) attend-
ing a memory clinic in France, survival analysis showed that
a shorter time between first symptoms and first visit was
associated with longer survival regardless of diagnosis.®

Impact on Society
The high economic burden of Alzheimer’s dementia is spread
across three main sectors: healthcare, social care and informal

care, with the majority of costs falling on informal carers. In
the UK, healthcare costs relate mainly to the NHS and are due
to hospitalisation of people living with Alzheimer’s dementia.
Social care costs relate to services such as nursing homes,
homecare, and respite care. Informal care costs relate to
family providing unpaid care for people living with
Alzheimer’s dementia. Whilst a person with dementia is in
the community, a great deal of the cost burden of care is
informal, i.e. borne by family and carers. The total costs
calculated for dementia, of which two thirds of cases are
Alzheimer’s dementia are estimated to be over £26bn in the
UK, with informal care accounting for £11.6bn (44.2%),
social care £10.3bn (39.0%) and healthcare £4.3bn (16.4%).>°

Although early diagnosis and intervention are likely to

: 27,40
incur greater up-front costs, 7

economic modelling sug-
gests that these may be offset by subsequent savings,
achieved primarily from a reduction in care needs and
institutionalisation.*'*°

Alzheimer’s Research UK and the Office of Health
Economics have developed an economic model to examine
the impact of delaying the onset of dementia.*® In the model,
the intervention delays the onset by between 2 and 5 years
and would become available in 2020. The results shows that
if the onset of Alzheimer’s dementia was delayed by 2 years
from 2020 then there would be 184,000 fewer people with
dementia and 156,000 fewer family carers by 2030, with
a related highly significant decrease in the costs of care. If
the onset could be delayed by 5 years then there would be
469,000 (36%) fewer people with Alzheimer’s dementia and
399,000 (36%) fewer carers by 2030.*¢ Although this model
assumes a disease-modifying treatment, any approach that
delays the onset of dementia in a person diagnosed with
Alzheimer’s disease would be beneficial.

Risk Reduction and Dementia

Prevention

Recognition and management of risk for Alzheimer’s dis-
ease earlier in adult life is important to have the greatest
impact.'® At this stage, lifestyle changes can be made that
will slow or prevent the development of future disease.*’
Vascular disease and dementia syndromes have many
shared risk factors including hypertension, type 2 diabetes,
smoking and poor diet and exercise habits. This has led the
WHO to recommend combined implementation of their
recent guidelines on risk reduction of cognitive decline
and dementia with interventions related to the manage-
ment of risk factors for cardiovascular disease and

Degenerative Neurological and Neuromuscular Disease 2019:9
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diabetes.® While general screening is not recommended,
individuals with these risk factors can be advised to
improve lifestyle choices and control their modifiable
risk factors to minimise their risk for future dementia as
well as other chronic conditions. In addition, brain health
should be protected throughout life by avoiding alcohol
and substance abuse, supporting lifelong learning, and
social interaction and stimulation in later life.

Primary care workers and other healthcare profes-
sionals in contact with people with a diagnosis of mild
cognitive impairment or other established risk of dementia
should routinely ask questions as part of their normal
patient review to identify symptoms of Alzheimer’s
dementia. Primary care providers are ideally positioned
to monitor patients at risk of Alzheimer’s dementia as
they have access to an individual’s medical and family
history. However, recognition is not just the responsibility
of general practitioners, but also other professionals who
have regular contact with patients and may notice changes
in cognitive functioning including community pharma-
cists, practice nurses, district nurses, social care, and nur-
sing home staff.

Discussion

Summary

Alzheimer’s dementia places an immense burden on peo-
ple with the condition, their families and carers, but also
the health and social care system and society in general.
With global increases in longevity, the prevalence of
Alzheimer’s disease is escalating, and there is an urgent
need for approaches to prevent or delay the onset of
disease and subsequent dementia.

Although no disease-modifying agents capable of rever-
sing the initial pathological changes associated with the dis-
ease have yet reached the market, a diagnosis early in the
course of illness, allows time for all concerned to adjust
whilst the patient can still actively engage, and offers access
to advice, financial support and non-pharmacological and
pharmacological treatments. Many patients with mild-to-
moderate Alzheimer’s dementia can live with the disease
for a number of years with a good quality of life with access
to the optimal treatments and resources.

Strengths and Limitations

This review summarizes findings from multiple studies
surrounding the research question “Why we need early
diagnosis,” to provide the reader with information on the

benefits to the patient, carer and society. Limitations are
mostly related to the lack of randomized controlled trials
with most data based on case reports and small case series.
In addition, many of the advantages and disadvantages are
subjective in nature and therefore subject to reporting bias.

Comparison with Existing Literature

While several reviews have considered the benefits and chal-
lenges of an early diagnosis of Alzheimer’s disease,**%*’
a greater focus of the current review is placed on how early
diagnosis can be used to identify those at risk for or with mild
cognitive impairment to prevent or delay the onset of

Alzheimer’s disease and subsequent dementia.

Implications for Research and/or Practice
Primary healthcare professionals will play a pivotal role in
recognising individuals at risk, recommending lifestyle
changes in mid-adult life that can prevent or slow down
the disease, and in timely diagnosis by evaluating older
patients for early cognitive signs and in initiating treatment
that can significantly delay its progression. Early interven-
tion is the optimal strategy, because the patient’s level of
function is preserved for longer.

Ongoing research is examining how personalized thera-
peutic interventions, based on individual risk factors, can be
achieved through clinical precision medicine.'® The preci-
sion medicine approach takes into account individual varia-
bility in genes, environment, and lifestyle. Individuals with
Alzheimer’s disease are a heterogeneous group, but by break-
ing the population down into different genetic and biological
subsets, precision medicine allows treatment algorithms to be
developed that specify optimal treatments for an individual’s
specific biological make-up.*® As part of this initiative, stu-
dies such as PREVENT* and the European Prevention of
Alzheimer’s Dementia (EPAD) Longitudinal Cohort Study>°
are helping to provide information on the risks for developing
dementia across a wide group of people. This strategy will
form an essential component of the person-centred care
approach advocated by the 2018 NICE guidelines for demen-
tia care," and will require a multidimensional approach that
combines collaboration between primary and secondary care,
advances in research, and improved support for people with
the disease and their carers.
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