ABSTRACT

Treating patients with Alzheimer’s disease
in the dental office involves more than
simply struggling with the execution of
certain procedures. While this is a challenge
that needs to be understood and navigated,
we can do more to prevent this condition.
Exciting discoveries have shone a light on
connections between Alzheimer's disease
and oral health. Through these findings,
clinical care, and sharing the message of
hope in prevention of Alzheimer's disease,
dental professionals can decrease the
number of people diagnosed with this life-
robhingillness.

EDUCATIONAL OBJECTIVES

1. Examine strategies that can help dental
teams deliver care more effectively to
patients in the early to middle stages of
Alzheimer's disease.

2. Describe the link between Alzheimer's
disease and oral health.

3. Restate dentistry’srolein reducing patients’
risk of developing Alzheimer's disease.

4, Prioritize conversations regarding how
patients can maintain brain health
atany age.
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Anyone with a loved one who has
suffered from Alzheimer’s disease
(AD) has experienced feelings of
helplessness, fear, and doom. These
emotions immediately arise due to
the narrative given to patients’
families with the diagnosis: There
is nothing that can be done. Get your
affairs in order because this isn't go-
ing toend well. While this used to be
true, we now know there are many
treatments and lifestyle adjust-
ments that can halt the progression
or lessen the symptoms. Even more
exciting is the realization that steps
can be taken to reduce the risk of

triggering the genetic code that
makes a person more susceptible to
an AD diagnosis in the first place.
Alzheimer’s disease is often re-
ferred to as “dementia.” The term
“dementia” describes a group of
symptoms including memory im-
pairment, inability to reason, and
a deficit in the use of language and
other thinking skills.! Lewy body
dementia, frontotemporal dementia,
and many other diseases cause the
same symptoms. AD is the most com-
mon cause of dementia worldwide,
as it produces 60%-70% of dementia
symptoms.? This is what leads to the
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terms “Alzheimer’s disease” and “de-
mentia” being interchanged. Some
references for this CE course use the
two terms interchangeably, and as
such, any use of the word “dementia”
means AD in this course.

AD is a multifactorial disease that
includes diet, epigenetics, lifestyle,
and more. This complexity is likely the
biggest reason a cure has not been dis-
covered. Researchers have been hard
at work to develop an effective drug,
but with less than stellar results. From
1998 to 2018 there were approximately
152 failures.? The FDA’s approval of a
new drug in 2023 created hype and
hope, but it may not be as effective as
was reported.* Given our current state
of research and understanding of AD,
a drug alone is not the answer. The
2020 Lancet Commission developed a
public health message on AD calling
for targeting the modifiable risk fac-
tors for dementia.’ Researchers are
concluding that modifying risk fac-
tors (e.g., diet, social experiences,
sleep, and many others) is necessary
to fight the onset.

Of interest to dental profession-
als is that the presence of pathogenic
oral bacteria increases the risk of
AD.? This realization gives the dental
team a front-row seat in helping re-
duce the incidence of this devastating
disease. This is a message that den-
tal professionals need to get behind.
Over the last generation, dentistry
has been discovering ways to prove
that we can no longer treat patients
in medical silos. The connection be-
tween the mouth and the brain is an-
other nexus that helps make our case.

The link

Current research has demonstrated
that periodontal disease (PD) poses a
risk for AD. The mechanism of action
has to do with the inflammatory pro-
cess. Oral bacteria are not confined to
the oral cavity. While oral inflamma-
tion is visible, inflammation from oral
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bacteria is not as easily detectible in
other areas. Porphyromonas gingivalis
(Pg) doesn't rely on blood transporta-
tion; this pathogen enters the central
nervous system by nerve pathways
and subsequently crosses the blood-
brain barrier.” Chronic periodon-
titis (CP) and infection with Pg are
known risk factors for the develop-
ment of dementia and AD. Once in the
brain, Pg secretes gingipains, which
in turn cause damage to neurons in
the brain.® This process increases
the risk of AD. In recent research,
Pg has been found in brain tissues of
AD patients.’

Knowledge is power

To help patients understand if their
oral health is putting them at risk
for AD, it is necessary to determine
the presence of P¢ bacteria. This can
be done easily with a chairside sa-
liva test. Salivary testing allows cli-
nicians to base treatment on the pa-
tient’s oral microbiota. This presents
an opportunity to detect pathogenic
bacterial loads early and can lead to
complete prevention of PD. The result
can lead to the mitigation of a major
risk factor for AD.® Knowing what
specific periodontal pathogens are
present in a patient’s mouth means
treatment planning and risk assess-
ment are not created based on subjec-
tive means, but are constructed with
actual data."! Retesting after comple-
tion of appropriate clinical care and
home care provides proof of bacte-
rial reduction. This information is
crucial for the control of bacteria
and the removal of oral disease con-
tributing to AD.

Implementation of oral health
and risk reduction protocol
There are several things that can be
implemented into dental office pro-
tocol to ensure patients’ oral health
is not increasing their AD risk. First
and foremost, questions about brain

health need to be added to the health

history form. Questions that should

be included are:

1. Do you have a family history of
Alzheimer’s disease?

Do you know your genetic APOE sta-

tus? The apolipoprotein E (APOE)

gene influences AD risk.'? The gene
helps create a protein that assists in
the transportation of cholesterol and
other types of fat in the bloodstream.
Researchers believe that complica-
tions with this process contribute
to the development of AD.> APOE
comes in several forms, called al-
leles (e.g., €2, €3, e4). The presence of
e2 is thought to be somewhat protec-
tive against AD; e3 has no increased
protection or risk; and e4 is thought
to represent the highest risk. APOE

alleles are expressed as APOE 2/2,

APOE 2/3, APOE 2/4, APOE 3/4, or

APOE 4/4, with APOE 4/4 conveying

the highest risk for AD."?

Knowing the numbers of the alleles

a person carries can assist in under-

standing genetic risk. This may be

considered if there is a family history
of AD. APOE status can be discovered
via a simple blood or saliva test. It is
important to note that regardless of

APOE status, a person may or may not

get AD. If APOE status places higher

risk on development of AD, there are
many ways to assist in keeping the
gene turned off, so to speak.’?

2. Have you been diagnosed with
mild cognitive impairment,
dementia, or Alzheimer’s
disease?

Understanding if there has been a di-

agnosis of any of these conditions lets

the clinical team know how to best
care for the patient. Mild cognitive
impairment (MCI) is an early-stage
diagnosis that precedes moderate de-
mentia symptoms.!* MCI causes cog-
nitive ability loss (such as language
or visual/spatial perception), but
people with MCI generally maintain
the ability to independently perform
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most activities of daily living.”* MCI
is likely to progress to dementia/AD
if a reversal protocol is not imple-
mented early.*!s

3. Do you sleep 7-8 hours a night?
Sleep is an important component of
human life, yet many do not under-
stand the direct correlation between
the health of the brain and sleep.
Some people seem to be proud to an-
nounce that they need only a few
hours of sleep per night. This could
not be further from the truth. A min-
imum of seven hours of daily sleep
seems to be necessary for proper
cognitive and behavioral function.’®
It has been proven that the proper
amount of sleep improves memory
recall, regulates metabolism, and re-
duces mental fatigue.'® During sleep,
the glymphatic system is hard at
work removing toxins and inflam-
mation from the brain. Repeated
nights of short sleep time deprive
the brain of this important clean-
ing, and this leads to neuroinflam-
mation, which can lead to memory
issues.’® The importance of sleep can-
not be overstated.

Categorizing risk by age
People have varying knowledge,
concerns, and risks regarding AD,
and they can loosely be catego-
rized by age.

Age 60: It is most important to have
a brain health conversation with pa-
tients in this age group. Some may be
showing early signs of MCI and may
be concerned with developing AD.
Many in this age group know people
who have succumbed to AD and may
worry that they might suffer the same
fate. They also may be in a supportive
role for a family member who has AD
currently. There are proven preven-
tive strategies that can start immedi-
ately and cost nothing. Sharing this
message is vital. Implementation con-
siderations for this age group include
salivary diagnostics, a mini-mental
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state examination (MMSE) if it hasn't
been completed by the patient’s phy-
sician, and the Epworth Sleepiness
Scale (ESS). Depending on screening
results, referral to a medical profes-
sional may be warranted.

A MMSE is a set of questions often
used by physicians and other health-
care professionals to check for cogni-
tive impairment (i.e., problems with
thinking, communication, under-
standing, and memory). It serves as
a quick and easy screening tool that
can provide insight into a person’s
current cognitive status.”” If the score
indicates reason for concern, refer-
ral to the patient’s physician is war-
ranted. Recognizing early decline in
cognition offers the best chance of
reversing and/or halting the decline.

Among the many sleep screening
tools available today is the ESS. It is
a short assessment that can assist in
identifying how likely a person is to
fall asleep during the daytime.!® De-
pending on the score, referral to a
physician may be recommended to
further assess how the person is
sleeping and discover if there are
underlying issues causing daytime
sleepiness. Dental offices completing
sleep screening protocols can be help-
ful to patients, as the national aver-
age wait time for a sleep study is over
two months.”

Age 50: This group may be wor-
ried as well, but it's different for
them. They may have a loved one in
the early/middle stages of AD. They
likely have heard the narrative that
there is nothing you can do. While
still managing busy lives, it is easier
to put worries on the back burner un-
til there are some definitive signs to
be concerned about. This is the time
to be proactive with education re-
garding prevention and screenings.
The screenings done with those in
their sixties (e.g., salivary diagnos-
tics, MMSE, and ESS) should also be
completed with this group.

Age 40: This group may have a
grandparent who has AD. Watch-
ing the process from a bit of a dis-
tance, they may be concerned about
their parents getting AD. Getting su-
perconcerned is difficult because
they may be raising children, hold-
ing down jobs, and developing their
own lives. Raising awareness of the
oral health/brain health link should
be the focus here, along with educat-
ing about general measures that can
be taken to keep the brain healthy.
Arresting any bleeding tissues and
performing salivary diagnostics are
appropriate, as is an ESS screening if
the patient reports not sleeping well.
Ensuring good oral health removes
the risk of the mouth contributing to
brain deterioration.

Age 25: This group is typically far-
ther removed from AD than any of
the previously mentioned groups.
They may have heard of family mem-
bers or others who have had AD, but
likely were not intimately involved in
the process. AD is unlikely on their
radar, as this age group is still ab-
sorbed in developing themselves. A
dental visit that addresses gingivi-
tis or oral breathing and sleep pro-
vides the perfect opportunity to
make a change in the trajectory of
the AD epidemic. Sharing informa-
tion about the ability to keep their
brain from deteriorating in general
and the role oral health plays is key
to this change. As these individuals
begin to build their families, being
armed with brain health informa-
tion will also have a positive impact
on any children they bring into the
world. Real change can happen here.
Consider salivary diagnostics and ad-
junctive therapies to assist the patient
in maintaining healthy oral tissues.

Age 18: It is well established that
the brain undergoes a “rewiring” pro-
cess that is not complete until approx-
imately 25 years of age.?** Knowing
this allows clinicians to understand
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that oral health may not be a prior-
ity for these patients who are busy
navigating their daily lives. Teach-
ing about oral health and basic ways
to care for the brain (e.g., reducing
consumption of processed foods, re-
ducing use of energy drinks, wearing
seat belts in vehicles) is a great way to
weave brain health into an oral health
conversation.

Age 12: These patients generally do
not know anything about AD. They re-
ceive most of their health information
from parents and school. The dental
team can be another source of learn-
ing for this group. Teaching about gen-
eral brain health and how to maintain
oral health should be the focus here.
Wearing helmets and mouth guards
when riding bikes, skateboarding,
playing sports, etc., to protect against
concussions is a great talking point.
Ensuring the parent/guardian hears
this message is important as well.

Dental care and the

Alzheimer’s patient

Once there is a diagnosis of AD, good
oral health is crucial. Addressing ac-
tive tooth decay and periodontal con-
cerns as soon as possible is necessary.
All dental and dental hygiene proce-
dures will become impossible to com-
plete in the later stages of the disease.
The biggest oral health opportunity
is getting bacteria under control with
salivary diagnostics and eradication
of harmful bacteria. The goal when
providing preventive care in devel-
oping good oral flora and complet-
ing dental procedures is to reduce
the likelihood of the patient needing
dental work in the future.

A person suffering with AD will
go through seven stages of the dis-
ease (table 1).! There is no telling
how long each stage will last or how
long the entire process will take.
Each victim of this disease is unique.
There is a high risk of dental dis-
ease beginning in stage 4, because
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STAGE FUNCTIOMAL ABILITIES

Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7

MNormal adult. Mo functional decline.
Awareness of some functional decline.

Early Alzheimer’s. Functions at about 12 years of age.
Mild Alzheimer’'s. Requires some assistance.
Meeds help getting dressed. Functions at 5-7 vears of age.
Meeds 24/7 care. Functions at 2-4 years of age.

Sevare Alzheimer's. Functions at level of a newborn.

TABLE 1: The Functional Assessment Staging (FAST) Scale”

patients in this stage have usually
lost the ability to independently per-
form oral care. Therefore, a proto-
col of weekly professional oral care
should be implemented.?? This care
is typically provided by a dental hy-
gienist at the AD patient’s place of
residence. Thorough brushing and
between-the-teeth cleaning is com-
pleted to reduce bacterial load. Re-
storative dentistry needs to be done
before the end of the fourth stage. If
it is not completed before stage 5, it
will be very challenging to complete.
Once a person reaches stage 6, restor-
ative and dental hygiene care is usu-
ally impossible.

When working with patients who
have dementia, it is important to un-
derstand what stage they are in so
communication and treatment can be
completed as easily as possible. Stages
1 and 2 do not require any modifica-
tions to interaction with the patient
and appointment sequence. When a
patient transitions into stage 3, they
are usually functioning similar to a
12-year-old. They may ask questions
repeatedly and may not have a long
attention span. They may not remem-
ber conversations and oral care in-
structions. In stage 4 they require
assistance and direction. They be-
come more easily confused and dis-
oriented. A care partner will likely
need to be involved in any appoint-
ments to answer medical history
questions, schedule any necessary
appointments, and implement home-
care recommendations.

A patient in stage 4 needs special
interaction from the dental team.
When greeting the patient in the
waiting room, approach the patient.
Do not stand at the desk and call their
name. Approach them from the front,
smile, and extend your hand as you
say “Hello” and the patient’s name. If
the patient extends their hand back
to you, that is a sign that they are
comfortable with you and will likely
be cooperative during the appoint-
ment. Talk slowly and clearly. Do not
speak louder unless you are aware
of a hearing issue. Patients in stage 4
cannot make decisions easily. Try not
to ask questions that require them
to make a choice between several
things. If any home-care recommen-
dations are made, write them down
after discussing with the patient and
a care partner. Give written recom-
mendations to the care partner.

The bright spot

There is hope when it comes to re-
ducing the incidence of AD. There
are medical professionals who have
dedicated their lives to finding ways
to prevent cognitive decline and
even ways to recover from early-
stage AD.?® They have made great
strides over the years. A diagnosis
of AD no longer needs to be a death
sentence. Dale Bredesen, MD, author
of The End of Alzheimer’s, states, “Al-
though the dogma has been that there
is nothing that prevents, slows, or re-
verses the course of cognitive de-
cline in diseases such as Alzheimer’s
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disease, there are clearly multiple
studies now—in both anecdotal and
controlled trials—that show examples
in which there is indeed prevention
and/or reversal of decline.”?®

The keys to prevention reside in
awareness, assessment, ascertain-
ment, and action: awareness of the
major risk factors, assessment of per-
sonal risk factors, ascertainment of
what risks the person wants to re-
duce, and taking action to reduce
the risks. Having an individualized
risk reduction protocol provides the
best prevention.

Precision medicine is an innovative
approach that takes into account dif-
ferences that are unique to each pa-
tient.?* This approach considers more
than routine bloodwork and prescrib-
ing medication—patients’ genes, envi-
ronments, and lifestyles are also eval-
uated. This methodology has grown
out of biomedical research and has
served millions of patients.?* Func-
tional primary care providers, func-
tional nutritionists, and functional
neurologists who incorporate preci-
sion medicine hold great promise for
maintaining brain health. Certified
brain longevity specialists are an-
other resource for those interested
in implementing Alzheimer’s risk re-
duction protocols. Dental profession-
als can collaborate with colleagues in
these fields to help patients mitigate
the risk of dementia and AD.

Dentistry has a front-row seat to as-
sist individual patients in changing
the way they think about AD. When
the entire profession of dentistry is
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on board, they will ultimately help
change the way the world thinks
about this disease. Teaching about
the oral health and brain health con-
nection, providing in-office screen-
ings, making appropriate referrals,
and collaborating with other medi-
cal professionals on the forefront of
precision medicine can make a differ-
ence. This is a chance to make a mark
on the world in the name of oral-sys-
temic health.
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1. What are people usually told when they are
diagnosed with Alzheimer’s disease?

A. We can cure this disease.

B. Get your affairs in order. This is not going
toend well.

C. You should eat more fruit.
D. You should stop drinking.

2. Alzheimer’s disease and this term are often
interchanged.

A. Lewy body dementia
B. Senility

C. Dementia
D.Forgetfulness

3. What disease creates the most
dementia symptoms?

A. Frontotemporal lobe dementia
B. Lewy body dementia

C. Mixed dementia

D. Alzheimer's disease

4. Thereisn't a drug that can cure Alzheimer’s
disease likely because:

A. Itis a multifactorial disease.

B. Medications don't affect the brain.

C. We don't need to cure Alzheimer’s disease.
D. All of the above.

5. What is the link between oral health and
Alzheimer's disease?

A. Dental caries
B.Plaque

C. Periodontal disease
D. Malocclusion

6. Which of the following bacteria have been
identified in the brains of Alzheimer's sufferers?

A. Fusobacterium necrophorum (Fn)
B. Porphyromonas gingivalis (Pg]

C. Prevotella intermedia (Pi]

D. Treponema denticola (Td)

7.What structure does /7 pass through to get
into the brain?

A. Blood-brain barrier

B. Central nervous system
C. Veins

D. Arteries

8. What screening tool can determine the
presence and levels of /?

A. Disclosing solution
B. Diagnodent

C. Microscope

D. Salivary testing

9. Salivary diagnostics provides which of
the following?

A.Hard data

B. Subjective data

C. Distress for the patient
D. None of the above

10. Which questions should be added to the
medical history questionnaire regarding
brain health?

A. Do you have a family history of
Alzheimer's disease?

B. Have you been diagnosed with mild
cognitive impairment?

C. Have you had your appendix removed?
D.BothAandB

11. Which of the following is a gene that helps
determine risk of Alzheimer's disease?

A.BRACA
B. APOE
C. MTHFR
D.IL6

12. APOE status can be determined by:
A.Blood test
B. Saliva test
C. Hair test
D.BothAandB
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13. If a person has an APQE allele that increases
their risk of Alzheimer’s disease, which of the
following is true?

A. The person will get Alzheimer’s disease.

B. There is nothing they can do to keep the
gene turned off.

C. Their children will also get
Alzheimer's disease.

D. None of the above is true.

14. Which is true about a person diagnosed with
mild cognitive impairment?

A. They can complete most daily tasks
on their own.

B. They do not remember their family
members’ names.

C. They cannot brush their own teeth.
D. All of the above are true.

15. While a person sleeps, what system is at work
ridding the brain of toxins and inflammation?

A. Lymphatic
B. Central nervous
C. Glymphatic
D. Circulatory

16. Which of the following screenings may be
considered for patients ages 60 and older to
assist in determining risk for Alzheimer’s?

A. Salivary diagnostics

B. Mini-mental state examination
C.BothAandB

D. Neither Anor B

17. Which is true about the mini-mental state
examination?

A. It takes along time to complete.

B. It helps discover problems with thinking,
communication, understanding, and memory.

C. Dental professionals cannot administer a
mini-mental state examination.

D. Itis expensive.

18. Which age group is the most likely to have the
most experience with Alzheimer's disease in
their family?

A.60

B.40

C.25

D.18

19. Which age group is the least likely to be
concerned about Alzheimer’s disease?

A.60
B.50
C.40
D.25
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20. The brainis not completely formed
until what age?

A2
B.18
C.25
D.40

21. What is the goal for oral health when a person
is initially diagnosed with Alzheimer’s disease?

A. Cancel all appointments because the patient
cannot have dental care.

B. Complete all necessary restorative work and
periodontal therapy.

C. Extract all of the patient's teeth.
D. There does not need to be a goal.

22. How many stages of Alzheimer’s
disease are there?

A.10
B.7
C.4
D.8

23. All necessary dental work should be
completed before the end of which stage of
Alzheimer's disease?

AT
B.3
C.4
D.7

24. Why is the risk of dental disease high in stage
4 of Alzheimer's disease?

A. The patient can no longer perform oral
hygiene independently.

B. The patient doesn't care about their oral
healthin this stage.

C. The patient swallows toothpaste
in this stage.

D. The patient cannot afford dental products
at this stage.
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25. In what Alzheimer’s stage do people have the
cognition of about a 12-year-old?

A1
B.2
C.3
D.4

26. What communication modalities are
important when working with an Alzheimer's
patient in stage 4 and higher?

A.Stand in the reception area and call the
patient’s name.

B. Talk slowly and clearly.
C. Extend a hand when greeting the patient.
D.BothBandC

27. Which of the following procedures will
hecome impossible to complete with a patient
with severe Alzheimer's disease?

A. Restorations
B.Crowns

C. Prophylaxis

D. All of the above

28. Dr. Dale Bredesen states that:

A. Multiple studies now show examples in which
thereis indeed prevention and/or reversal of
cognitive decline.

B. There is nothing that can be done to slow or
reverse cognitive decline.

C. Suffering from Alzheimer’s disease
isinevitable.

D. None of the above

29. What are the keys to keeping personal risk
for Alzheimer's disease as low as possible?

A. Understand the risks of Alzheimer's disease
B. Understand your individual risk factors

C. The development of a personalized
Alzheimer's risk reduction protocol

D. All of the above

30. Which is true about precision medicine?

A. It takes into consideration differences in
patients’ genes, environments, and lifestyles.

B. It treats all patients the same.
C. It has heen practiced for hundreds of years.
D. It has helped about 100 people.
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