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PREFACE

Everyday technology gains more space in our daily routine where
computers, smartphones, tablets and many others electronic devices
present us to information that will surely change the way we relate to
each other and to our tasks. Reading habits in digital media still have
a timid expression in Brazil, but it is already possible to identify the
advantages that most certainly will disclose this environment. The
convenience of acquiring digital books, the fact that they do not take
up space, are sustainable, easy to transport and facilitate research
and hyperlinks are certainly appealing to many people.

This digital book, specially directed to dentistry professionals,
gather information on noncommunicable chronic diseases (NCDs),
such as chronic kidney disease, diabetes and hypertension, which are
becoming more frequent among the Brazilian and world population.
Since treatment has proved to be very expensive for the government,
preventive actions are crucial in order to avoid an epidemic growth
and its drastic consequences on people’s quality of life.

Dentists are health professionals with great potential to identify
those diseases and to educate their patients on eating habits, smoking
consequences and physical exercise. To endorse the oral health care
of these patients, dentists must know all consequences caused by
systemic alterations possibly interfering with dental care. They must
also predict the possible effects of dental care considering the patient’s
systemic condition.

By knowing the dental patient’s underlying disease and performing
the appropriate oral treatment, dentists go even further: not only
they endorse oral health care but they also strongly contribute to
the well-being and general balance of people with NCDs, improving
their quality of life.

This e-book gathers the main aspects of chronical kidney disease,
diabetes and hypertension by pointing out the impact of those diseases
to the patient’s oral health and dental care. By considering those aspects,
these health professionals are better equipped to face the challenge
of treating dental patients who need special attention due to NCDs.

Ph. D Prof. Marina Gallottini
Full professor of the Oral Pathology discipline at FOUSP.



1 INTRODUCTION

Since the 1960’s many countries are going through a process
of epidemiological, demographic and nutritional transition. Such
alterations in the population’s profile caused changes to the pattern
of illness among people by decreasing the frequency of infectious
diseases and increasing the prevalence of noncommunicable chronic
diseases (NCDs).

NCDs are long term multifactorial diseases developed through
the course of life. They are responsible for approximately 70% of
death worldwide. Among the NCDs are the cerebrovascular accident,
myocardial infarction, hypertension, diabetes, cancer, respiratory
diseases and chronic kidney disease’.

Such diseases have in common their modifiable risk factors:
smoking, unhealthy diet, physical inactivity and harmful consumption
of alcohol. In 2011, the United Nations - UN? acknowledged that oral
diseases along with eye and kidney diseases are public health issues
and defined that coping and prevention actions set with NCDs may
bring benefits since they present the same risk factors*.

Considering the increase of prevalence in chronic diseases,
their complexity and relation to oral conditions, it is crucial that the
dental surgeons treating patients in these conditions seek knowledge
concerning the subject so that they are capable of assisting the patient’s
needs with responsibility while assessing the systemic conditions
identified in each case so to personalize the service and offer full care.

As health professionals, dentists have an important role in
identifying those chronic conditions and are responsible for the task
of instructing their patients on the importance of good eating habits,
giving up smoking and the practice of physical exercises for a healthier
life. Thus, knowledge sharing, while aiming to improve the quality of
dental care to patients and consequently their life quality, becomes
fundamental.

This book will address dental care for patients with three
prevalent chronic diseases: systemic arterial hypertension, diabetes



mellitus and chronic kidney disease. Themes related to dental care
for chronic disease patients will also be discussed here, approaching
aspects such as epidemiological disease, diagnosis, treatment and
dental care.

Ph. D Prof. Ana Lidia Ciamponi
Associate professor of the pediatric dentistry discipline at FOUSP.



2 SYSTEMIC ARTERIALHYPERTENSION

_

Systemic arterial hypertension is a high prevalence disease that
represents an important risk factor for cardiovascular complications,
cerebrovascular accident and coronary, kidney and peripheral vascular
diseases. Systemic arterial hypertension is also associated with other
chronic diseases and conditions, such as chronic kidney disease and
diabetes. Such evidences suggest even greater consequences to this
iliness due to the worsening of the patient’s health conditions which
contributes to the loss of life quality, early lethality, and high costs with
health system and social life. In this chapter we will discuss clinical
aspects related to the dental care of the individual with systemic
arterial hypertensions.

2.1 Definition

According to the American Heart Associations, arterial pressure is
the pressure made by the blood to the artery walls during circulation,
being measured in millimeters of mercury (mm Hg).

The maintenance of blood circulation and blood pressure (BP)
is made by the heart through the movements of systole and diastole.
Alterations in the pressure exerted during these two movements is
what can lead to hypertension. In Figure 1 we can take a better look
at these definitions:
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Figure 1 — Movement of blood flow.

HYPERTENSION

Condition that occurs when the blood
pressure exerted on the artery
walls is too strong.

RESSURE

\SYSTOLIC

Source: Adapted from: Sociedade Brasileira de Hipertensdo’.

Systemic arterial hypertension, or just arterial hypertension
(AH), is a multifactorial clinical condition characterized by elevated
and sustained BP levels. It is a world public health problem often
associated with functional and/or structural changes in target organs
(heart, brain, kidneys and blood vessels). Metabolic changes have been
considered as the main risk factor for cardiovascular diseases. In a
meta-analysis report involving 61 studies with more than one million
hypertensive participants it was observed that the reduction of both
systolic and diastolic pressures reduced cardiovascular complications?.

2.2 Epidemiological aspects

The number of adults with hypertension in the world has
doubled over the past 40 years, going from 594 million in 1975 to
1.13 billion in 2015. This increase was noted mainly in countries of
low and middle income®.

Arterial hypertension is more prevalent in the male population up
to the age of 50 years. The global prevalence in 2015 was standardized

™~
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by the age of 24.1% in men and 20.1% in women®. After this age range
the numbers begin to reverse, revealing a higher prevalence in women.
However, the numbers increase with advancing age in both sexes®.

Among the most well-known risk factors for AH are age,
gender and ethnicity, salt intake, alcohol intake, sedentary lifestyle,
socioeconomic factors, among others.

Figure 2- Nonmodifiable and modifiable risk factors for systemic arterial hypertension.

Nonmodifiable risk factors

Heredity

Modifiable risk factors

i B E

Obesity Stress Salt excess Poor eating
habits

Source: Adapted from: SBC. SBH. SBN*".

2.3 Diagnosis and treatment

AH is diagnosed by the detection of elevated and sustained
BP levels in at least two measurements, on two different occasions®.
Blood pressure measurement can be done by doctors and health
professionals such as dentists®.

The values that define and classify BP levels are arbitrary,
but necessary to guide the diagnosis, treatment and especially the
prevention of systemic arterial hypertension. According to the American
Heart Association and American College of Cardiology guidelines®®, it
is accepted as normal, for adult individuals (older than 18 years old),
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numbers below 120 mmHg for systolic blood pressure (SBP), and below
80 mmHg for diastolic blood pressure (DBP). Values greater than 120
mmHg for SBP with DBP <80 mmHg already characterize a status of
high BP. Chart 1 summarizes the BP classification for individuals over
18 years old according to these guidelines.

Chart 1- Classification of BP in adults (> 18 years).

BP Category SBP DBP
Normal <120 mm Hg and <80 mm Hg
Elevated 120-129 mm Hg and <80 mm Hg
Stage 1 130-139 mm Hg or 80-89 mm Hg
Stage 2 2140 mm Hg or >90 mm Hg
*Individuals with SBP and DBP in 2 categories should be designated to the higher

BP category.

BP indicates blood pressure (based on an average of >2 careful readings obtained
on 22 occasions, as detailed in Section 4); DBP, diastolic blood pressure; and SBP
systolic blood pressure.

Source: Whelton PK, Carey RM, Aronow WS, Casey DE Jr, Collins KJ, Dennison
Himmelfarb C, DePalma SM, Gidding S, Jamerson KA, Jones DW, Maclaughlin
EJ, Muntner P, Ovbiagele B, Smith SCJr, Spencer CC, Stafford RS, Taler SJ,
Thomas RJ, Williams KA Sr, Williamson JD, Wright JT Jr'°.

The change in the AH classification performed by the American
Heart Association and American College of Cardiology in 2017 was based
on the observation of randomized controlled trials and meta-analyzes
that showed an association between hypertension and cardiovascular
diseases (CVDs). At the time, it was observed that BP values lower than
120/80 mmHg were associated with a lower occurrence of coronary
diseases and myocardial infarction when compared to higher BP values.
Thus, the classification with the desired values of lower BP seeks a
more efficient prevention of CVDs™.

Proper and priority handling of arterial hypertension requires
jointed actions in three axes: the surveillance of hypertension,

™~
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comorbidities and their determinants; integrality of care; and health
promotion. Behavioral strategies focused on lifestyle change should
be the focus of actions for social mobilization. Encouragement of
healthy habits and self-care whether through educational actions
or government investments that favor access to a healthier diet and
physical activities are fundamental for controlling AH©

Many people with hypertension present other risk factors for
obesity, diabetes mellitus, chronic kidney disease (CKD) and other
noncommunicable chronic diseases. Considering this, the screening
and management of modifiable risk factors for all adults diagnosed
with hypertension should be performed to prevent the individual from
suffering from other chronic diseases®.

AH can cause damage to other organs, which is why they are
called target organs. Take a look at Figure 3:

Figure 3- Target organs of blood pressure increase.

—

EYE:I,_,“ES irrigate E‘x:‘rﬂl vessels that blood to the: brai
- e - ATy n are
..._..,'L-ri__;.‘.__.,;__.;_ Esellﬂmduﬂgen required for the organ o
duz io chronic b ypertensicn. function and its r

dﬂﬂeria.lhesmrﬂnmslwmmmdm

3 - Itis an important risk factor for cerebrovascular
pE e e = accident (CVA), one of the main causes of death due
fo illness in Brazil.

Guﬂ'inedlea:bh}&nhm:qufl'em
which can cause

having a C\A is four to six times greater in
hypertensive patients.

:::NE\;SMS affected by Sy

e ren are ae Enemy of the heart and circulation, high
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progressive loss of the organ's at constant overload, leading to a hardening
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Source: Adapted from: Cruz?®.
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Medication strategies for controlling arterial pressure should
be considered according to individual factors, taking into account the
person's degree of motivation for lifestyle changes, in addition to BP
levels and cardiovascular risk. Antihypertensive drugs are usually well
tolerated, presenting few adverse effects during treatment. However,
a frequent complaint among the medication users is dizziness,
attributed to the excess of the hypotensive effect®. The abrupt drop
in BP and the orthostatic hypotension that can affect individuals who
use antihypertensives (especially those with a vasodilatory effect)
may also lead to syncopev.

2.4 Oral manifestations

Systemic arterial hypertension by itself does not cause direct oral
manifestations, however secondary manifestations may appear due to
the use of drugs for blood pressure control. The use of antihypertensive
drugs, especially diuretics, can cause oral dryness. Other possible oral
changes are summarized below in chart 2.

Chart 2- Main oral manifestations associated with the use of medications by hypertensive
patients.

Medication group

Diuretics

Oral changes

Dry mouth, lichenoid reactions

Beta blockers

Taste changes, lichenoid reactions

a and B associated blockers

Taste changes

Angiotensin-converting enzyme (ACE)
inhibitors

Angioedema of lips, face, and tongue,
taste changes

Angiotensin receptor blockers (ARBs)

Angioedema of lips, face and tongue

Calcium channel blockers

Gingival enlargement

a-blockers

Dry mouth, taste changes

central a-agonists and other drugs of
central action

Dry mouth, taste changes

Direct vasodilators

Oral and cutaneous lesions similar to
lupus*®

™~
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2.5 Dental treatment guidelines

The main concern of a dentist who is treating hypertensive
patients involves the maintenance of their hemodynamics. Regarding
this aspect, the risk for fast and symptomatic increase of arterial
pressure must be minimized, considering a potential risk of target
organ deterioration or, in rare and extreme cases, with immediate
risk of life. The sudden drop in AH and orthostatic hypotension should
also be minimizing, being a condition that can occur accompanied by
syncope, affecting those individuals who use antihypertensive drugs,
especially those with a vasodilatory effect.

It is recommended that the dental surgeon who will assist the
patient diagnosed with AH know the patient's previous and current
medical history, medicines that he/she are/were on and its adherence
to the proposed medical treatment. Therefore, anamnesis should
include questions about the date of the hypertension diagnosis,
form of treatment, identification of antihypertensive drugs, patient’s
adherence to the medical therapeutic diet, presence of symptoms
associated with hypertension, ascertainment of repercussions on the
target organs affected by hypertension and the level of stability and
control of the disease®.

Considering the high prevalence of hypertension, it is recommended
that the dentistry professionals measure all new patients’ blood pressure
at their first consultation, even those without an AH diagnosis. Hence,
if any BP alteration is identified, the dental surgeon must refer the
patient to a general practitioner or cardiologist for the establishment
of appropriate treatment in case of confirmed AH diagnosis.

When outpatient dental care is required for individuals with
hypertension, the ideal is that the treatment does not interfere
with the patient's hemodynamics. Alterations in the blood pressure,
heart rate and demand for myocardial oxygen, for example, should
be avoided. These alterations may be triggered by emotional stress,
usually present in situations involving dental care. For that reason,
the dentist should minimize this stress by scheduling the patient’s
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appointment to a moment of greater comfort for them, conducting
short consultations, properly controlling intraoperative pain and, if
needed, prescribing an anxiolytic drug before treatment.

There are no exact guidelines regarding the pressure limits
that restrict or allow outpatient dental care. However, BP rate above
180x120 mmHg is considered as a medical emergency, prevailing over
dental urgency. The need of dental care in patients with uncontrolled
AH should be analyzed individually at the time of the consultation,
considering the procedure to be performed, the patient's stress and
his/her clinical condition.

We should not forget that pain contributes to the elevation of
arterial pressure, hence the answer to why it must be treated with
surgical procedures or drug prescription.

When treating a patient with systemic arterial hypertension, the
use of local anesthetics is a common concern among dental surgeons.
Many studies have shown no alteration in the hemodynamic conditions
of patients receiving local anesthetic with vasoconstrictor, which
leads to the indication of its use, considering that the control of pain
and emotional stress are very important to the patient’s condition
since they increase the release of endogenous catecholamines® 22,
To reduce the emotional stress of hypertensive patients, the inhaled
sedation with nitrous oxide/oxygen may be a useful option®.

The use of two 2% lidocaine tubes with 1: 100,000 epinephrine
is well tolerated by hypertensive individuals considering that this
vasoconstrictor’s use has more benefits than risks. However, the use of
an aspirating syringe should be done with caution in order to prevent
injection into the vessel, as well as not to perform intraligamentary
anesthesia. Studies have shown that the use of felypressin (0.03 IU/
ml) as a vasoconstrictor is also safe since it is non-adrenergic, does not
increase BP, heart rate or respiratory rate. The dose of the anesthetic
is conditioned to the vasoconstrictor’s type and concentration and
there is no consensus on the use of anesthetics with vasoconstrictors.

The maximum dose of felypressin recommended for hypertensive
patients should not exceed 0.27 IU, which corresponds to five tubes

™~
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of 1.8 ml, while 1: 100,000 or 1: 200,000 epinephrine may also be
used in small doses; the ideal is not to exceed the limit of two tubes
per session when treating a controlled hypertensive person®.

Although there are no records in academic literature concerning
hypertensive complications in the dental office (level C of evidence),
a possible complication is the hypertensive crisis, a generic term
that describes a fast and symptomatic elevation of BP normally
accompanied by high levels of diastolic blood pressure (DBP) that
exceeds 120 mmHg, with potential risk for deterioration of target
organ or immediate life risk.

Another practice that inspires caution is the prescription of
non-steroidal anti-inflammatory drugs (NSAIDs), which may affect the
action mechanism of antihypertensive drugs such as B-blockers, ACE
inhibitors and diuretics and, therefore, should be preferably prescribed
for shorter periods no longer than four days®®.

Other possible complications include syncope, abrupt drop in
BP and orthostatic hypotension, more frequent in those individuals
taking antihypertensives, especially those with a vasodilatory effect.

AH is often accompanied by functional and/or structural alterations
in what are known as target organs (heart, encephalon, kidneys and
blood vessels) and metabolic alterations, with a consequent increase in
the risk of fatal and non-fatal cardiovascular events. Acute myocardial
infarction (“heart attack”) and cerebrovascular accident ("stroke") are
the two acute manifestations capable of occurring to hypertensive
patients in any stage of their lives, regardless of dental treatment.

Short service sessions should be scheduled preferably in the
second part of the morning. Blood pressure should be monitored
before, during and after the entire intervention, depending on the
patient's stage of hypertensionz.

Clinical practices empirically adopt BP values lower than 180/120
mmHg as limit values for the performance of a dental procedure,
although academic literature still does not clearly establish which BP
value is safe for performing an elective or urgency procedure.

The dentist must also instruct the patient on the AH’s risk




Dentistry for Patients with

Noncommunicable Chronic Diseases

factors, such as obesity, sedentary lifestyle, diet, smoking habits and
alcohol consumption, emphasizing that a change in these behaviors
are crucial for a better quality of life and prevention of other NCDs™.

23
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3 DIABETES MELLITUS

Diabetes mellitus is considered one of the greatest health
challenges of the world in the 21st century. It is estimated that by 2040
the disease reaches 640 million adults worldwide with a 60% rate of
increase in Central and South America®. Factors such as the aging of
the population, dietary changes, smoking habits, obesity, sedentary
lifestyle, among others, contribute to the enhance of type 2 diabetes
prevalence®. In this chapter we will discuss the clinical aspects of
diabetes mellitus and its possible implications during dental care.

3.1 Definition and classification

According to the American Diabetes Association, diabetes mellitus
(DM) is a heterogeneous group formed by metabolic disorders that
have in common the following health conditions: hyperglycemia, as
a result of defects in insulin action, insulin secretion or bothz.

Diabetes is classified as diabetes mellitus type 1 and type 2,
gestational diabetes and other specific types of diabetes?:

(Type 1 DM

Accountable for 5% to 10% of the diabetes cases. It is
characterized by an absolute deficiency in insulin production.

It is caused predominantly by the autoimmune destruction of the
pancreas beta cells, but it can also be caused by cystic fibrosis,
loss of pancreatic tissue, or surgical removal of the pancreas.

(Type 20M:|

It is the most common form of diabetes, accounting for 90% to
95% of the cases, being characterized by the decrease in tissue
response to normal levels of circulating insulin or by insufficient
:r}sulir} production. It is associated with obesity and sedentary
ifestyle.
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Gestational DM: I

It is defined as any degree of reduction in glucose tolerance,

which begins or is commonly detected during pregnancy. In Brazil,
it affects about 7% of all pregnant women and implies an increased
riﬁsk gf gliabetes development for the mother (after birth) and for
the baby.

Other specific types of DM: I

This category embraces the less common forms of DM, such as
drug-induced DM, DM associated with genetic syndromes, DM
associated with endocrinopathies or DM associated with pancreatic
exocrine dysfunction.

Besides this classification there are also two specific situations
known as "pre-diabetes", considered to be an increased risk for the
development of DM: impaired fasting glucose and impaired glucose
tolerance. Impaired fasting glucose is related to the fasting glucose
concentrations that are lower than the diagnostic criterion for DM,
but still higher than the normal reference value. Decreased glucose
tolerance represents an abnormality in the regulation of glucose in
post-overload, diagnosed by the oral glucose tolerance test (OGTT)?.

3.2 Epidemiological aspects

Diabetes is a public health issue that carries a significant morbidity
rate due to acute and chronic complications accompanied by a high
percentage of hospitalizations and mortality. The number of cases
and their prevalence have increased over the last decades. Among
the factors related to this increase are the aging of the population,
urbanization, sedentary lifestyle, obesity and the increased longevity
of people with DM,

In 2016, the World Health Organization (WHOQ) estimated that
the number of people with diabetes in the world has grown from 108
million in 1980 to 422 million in 2014. The global prevalence among
adults jumped from 4.7% in 1980 to 8.5% in 2014>.
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Type 1 diabetes mellitus is responsible for 90% of the diabetes
cases among children; although the diagnosis before the age of 15
years occurs in only 50% of the cases?”.

Figure 4 shows some data regarding the epidemiology of
diabetes in the world:

Figure 4- Data on the epidemiology of diabetes in the world.
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Source: International Diabetes Federation?.
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The disease affects the quality of life and produces economic and
social impact for individuals, society and countries. Aiming to face these
challenges, the World Health Organization has been recommending that
countries implement integrated health care systems that effectively
address the population's health needs®.

3.3 Diagnosis and treatment

The diagnosis for DM can be established by fasting glucose (8
hours), random blood glucose, oral glucose tolerance, and glycated
hemoglobin, which cutoff values - determined in the last consensus
of the American Diabetes Association- are described in Chart 3.

Chart 3- Criteria for DM diagnosis.

TEST Pre-diabetes Diabetes

Fasting glucose 100-125 mg/dl >126 mg/dl

N )
Random glucose B > 200 mg/dl + classic

symptoms
Oral glucose tolerance 140-199 mg/dl > 200 mg/dl
Glycated hemoglobin 5.7%-6.4% 26.5%

Treatment for diabetes is based on the control of blood glucose
levels in order to prevent acute and chronic complications. According
to the Brazilian Society of Diabetes [Sociedade Brasileira de Diabetes
- SBD], changes in lifestyle and eating habits, practice of physical
activity, restructure of eating habits and use of medications and/or
insulin, when necessary, are the main resource for the treatment of
an individual with diabetes.

Drug therapy varies according to the type of diabetes and
clinical aspects.

The treatment for type 1 diabetes is carried out with exogenous
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insulin since the pancreas does not produce this hormone. There are
several types of insulin on the market today with different times of
action. Treatment, either with multiple doses or with a continuous
insulin infusion system, requires intensive monitoring of the patient
through tests of capillary blood glucose throughout the day?.
Metabolic control of type 2 diabetes includes, besides the
strategies for lifestyle change and diet reorganization, the use of oral
hypoglycemic agents and even exogenous insulin for cases in which
the pancreas loses the capacity of hormone secretion. Among the
modifiable habits that may contribute to the control of type 2 diabetes
are: proper eating, optimal body weight maintenance and exercising?.

3.4 Acute and chronic complications

Type 2 diabetes mellitus (DM2) is asymptomatic in most people,
which explains why 50% of individuals with diabetes have no idea they
have the disease, that often remains undiagnosed until it develops
complications. Sometimes, symptoms similar to type 1 diabetes can
be observed, but with less intensity. The most common symptoms
are: polyuria, polyphagia, weight loss, fatigue and vision alterations?.

Type 2 DM is asymptomatic at its beginning. If there is no adequate
follow-up, high blood glucose rates can favor chronic complications
such as microangiopathy, which aggravations include retinopathy,
nephropathy, and neuropathy; and macroangiopathy, which includes
cardiovascular diseases such as myocardial infarction, peripheral
vascular disease and poor blood circulation in the legs (WEINERT
et al., 2011). These changes occur depending on the duration of
diabetes, its metabolic control, hypertension’s presence and control
and genetic susceptibilitys.

See below, in Figure 5, some examples of chronic complications
related to diabetes and the organs affected by it:
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Figure 5- Chronic complications related to diabetes and the organs affected by it.

Diabetic retinopathy (DR)
Diabetic neuropathy (DN) — ‘fllslne most severe ocular lication among

It affects 40% of the main causes of imeversible in
m:ﬂm o Do Relmcied f M B B
L in more than
of individuals with DM1.

"/ Cardiovascular complications
mpmgﬂilhemaln cause of death (52%)
patients.

in type 2 diabetic

Diabetic gastroparesis ¥
It is characterized by delayed gastric "*—_____ Diabetic nephropaihy

L | and intestinal motility. T he of small
molecules through the

Complications of metabolic origint _—%

r I'F Lo
iwmandbsuethnaﬂe
ubsawdmﬂs

Patients with DM are more ible i a
number of complcations of andfor

l'l:{d}uusungln and to the disease's |r|h§|:ﬂt
implicafions, which can ofien aggravate
./ clinical conditions.

Source: Pessoa®.

Regarding the cases of type 1 DM, the first clinical manifestations
are evident and acute, appearing in less than one week after the disease
onset, accompanied by ketoacidosis®*. The complications previously
mentioned for type 2 diabetes can also establish themselves in type
1 DM cases, depending on the control of the disease over the years.

Acute complications can occur in all types of diabetes, resulting
from hypoglycemia and hyperglycemia. Hypoglycemia is characterized
by blood glucose levels below 70 mg/dL or 60 mg/dL. It may be
asymptomatic or manifest symptoms that include (Figure 6):
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Figure 6 — Symptoms of diabetes mellitus.

Irritability Fatigue Sweating Dizziness
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and tongue vision

Source: adapted from: Selwitz, Pihlstrom?3.

Untreated hypoglycemia can progress to syncope, seizure,
coma and death®. The acute complications related to hyperglycemia
are: diabetic ketoacidosis (DKA) and hyperosmolar hyperglycemic
state (HHS). The most usual precipitating factors of DKA and HHS
are infections, especially the upper respiratory tract infections and
pneumonia and urinary tract infections. DKA and HHS treatments are
similar and should be conducted in an intensive care unit.

3.5 Oral manifestations
There are no specific oral manifestations of diabetes, but some

alterations seem to be related to its presence and to the quality of
glycemic control.
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Some studies have shown a higher prevalence and severity of
periodontal disease (PD) in individuals with diabetes when compared to
others without the disease. Some data suggest that the severity of PD
is related to the degree of metabolic control, the duration of diabetes
and the presence of comorbidities®* . Periodontitis has a significant
impact on the control of diabetes and patients with periodontitis
present more complications related to DM,

Xerostomia and decreased salivary flow may occur due to glycemic
decompensation and arise from dehydration or be associated with the
use of salivary flow-reducing medications, such as hypotensives, which
are often taken by people with diabetes. Dry mouth causes discomfort
and increases susceptibility to opportunistic fungal infections, especially
candidiasis. Treatment for candidiasis will vary according to the extent
and severity of the infection in topical or systemic treatment®.

Topical antifungal medications | Systemic antifungal medicines

- Fluconazole 100 mg/day
- Ketoconazole 200 mg/day
- Itraconazole 200 mg/day

- Nystatin
- Miconazole (gel)

Measures like the use of salivary stimulants, artificial salivary
replacements, fluoridated mouthwashes and good oral hygiene habits
can help patients with diabetes and reduction of salivary flow. Burning
mouth syndrome, defined as pain or intense burning sensation in the
oral mucosa, with no identified etiology, may be secondary to diabetes,
hormonal alterations, nutritional deficiencies, among other conditions?.

3.6 Dental treatment guidelines

Anamnesis of the dental patient with diabetes must be detailed
and evaluate their general conditions. Primary attention should be given
to the recent levels of fasting glucose and glycated hemoglobin, type
and dosage of antidiabetogenic drugs and comorbidities present37.3,

Before the dental consultation begins, even though the procedures
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to be performed are non-invasive, it is prudent to check the capillary
blood glucose, always considering the patient's information about
the time and dose of medicine ingested and the time of the last food
intakess 7.3,

Blood pressure must be read in patients with diabetes. Whether
it is for the screening of systemic arterial hypertension or for its
control, if the patient is already diagnosed with AH. The frequency of
blood readings at dental consultations varies with the classification
of hypertension. Therefore, it is recommended that patients with
systolic blood pressure between 160 and 179 and diastolic blood
pressure between 100 and 109 have their BP checked in all dental
appointments? 7.3,

The dental surgeon must not perform procedures on hypoglycemic
patients, who generally have capillary glucose levels below 70 mg/
dl, in order to prevent acute hypoglycemic crisis. In these cases, the
patient should eat first and then start the treatmentss 3.3,

There are no defined hyperglycemic values that restrict outpatient
dental care. When glycemia levels are above 250 mg/dl and there are
signs and symptoms such as nausea, lethargy, abdominal pain, dyspnea,
vision disturbances, drowsiness, irritability, tachycardia, orthostatic
hypotension, dehydration, hypothermia, Kussmaul breathing, and
breath acetone, the consultation should be postponed and the patient
referred for prompt care, since he/she is likely to have ketoacidosis.
However, if the patient is clinically well, although presenting values
above 250 mg/dl, dental interventions, especially the ones set to
minimizing pain and infection, can be performed3s273,

( IMPORTANT! ]

mdividuals with diabetes mellitus should be questioned about\
previous episodes of symptomatic or asymptomatic hypoglycemia
at each consultation. If the patient presents a drop in glucose
levels (<70 mg/dL) during dental consultations, the dental surgeon

must immediately discontinue treatment and indicate the intake
of food rich in carbohydrate, such as juices/soft drinks (120 ml)
or skim milk (240 ml).
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Pure glucose (15g —20g) is the ideal treatment at those conditions,
but any form of carbohydrate that contains glucose will increase
glycemic levels. After the intake, read the glucose levels again
in 15 minutes. If the hypoglycemia persists, the treatment with
glucose should be repeated. Once the glycemic levels return to
normal, the patient should have a meal or snack to avoid another

kepisode of such crisis®. J

Monitoring of blood pressure in patients with systemic arterial
hypertension at the time of consultation allows the dentist to better
understand the risk of cardiovascular complications such as angina,
acute myocardial infarction and cerebrovascular accident, resulting
from a possible increase in BP during operative dental procedures®,

The use of anesthetic with vasoconstrictors for patients with
DM is recommended. Anesthesia is indicated with epinephrine
1:100,000 obeying the maximum recommended doses. Felypressin
is a vasoconstrictor that can also be safely used in patients with DM,
since it does not alter glycemia, heart rate or blood pressure® -,

Chronic renal failure is a comorbidity that affects approximately
30% to 40% of patients with DM. When dealing with those patients,
we should avoid the long-term prescription of non-steroidal anti-
inflammatory drugs, which are drugs metabolized in the kidneys®.

There is no scientific evidence to support the use of the
prophylactic antibiotic before invasive dental procedures simply
because the patient has diabetes. Moreover, some recent studies have
shown that although patients with DM may present some delay in
alveolar epithelialization, the frequency of infection or postoperative
complication in patients submitted to simple exodontia is not higher
in people with diabetes than in those without diabetes* -+,

These studies encourage the presumption that patients with
diabetes do not need to be treated with antibiotic prophylaxis before
simple exodontia exclusively due to the fact of having diabetes. Studies
have shown that even patients who have poor glycemic control, but

—~

Noncommunicable Chronic Diseases

33



N—

34

are clinically well, and whose hemogram shows no change, especially
in the white series, do not exhibit rates of post-exodontic complications
higher than expected for the normoreactive population®“, In case
of post-exodontic infectious complication, such as alveolitis, then this
complication can be conventionally treated with local curettage and
antibiotic therapy.

It is important to emphasize that patients should be fully
evaluated avoiding care fragmentation. Regarding this scenario, oral
health preventive and curative actions have a fundamental importance
for the care of patients with DM. Oral health actions should be fully
integrated among dentists and other professionals responsible for
health assistance, allowing the maintenance of the patients' health
and better quality of life®.




4 CHRONIC KIDNEY DISEASE

Chronic kidney disease (CKD) is characterized by a progressive
and irreversible decline in renal clearance, which compromises the
maintenance of the organism internal homeostasis. Some of the
causes of the disease in adults are: systemic arterial hypertension,
diabetes mellitus, glomerulopathies, polycystic kidney disease,
among others. CKD is a disease with high morbidity, mortality and
disability which makes primary prevention strategies key to reducing
its incidence. Considering this context, we will discuss in this chapter
some epidemiological and clinical aspects, relating them to oral health
care for individuals with CKD.

4.1 Definition

Kidney failure or renal disease is the loss of renal function due
to vascular disorders of the glomeruli, tubules, renal interstitium or
lower urinary tract, which may be acute or chronic (LUKE, 2001).
Chronic kidney disease (CKD) is defined, according to the National
Kidney Foundation, as renal damage or reduced renal function with
a duration of over three months, regardless of the cause*.

Although there has been substantial improvement in dialysis
therapies over the recent years, CKD is associated with a significant
impact on life quality and high morbidity and mortality. In general,
patients who undergo kidney transplantation have a higher survival
rate over the years. However, the indication of the best treatment
strategy should be personalized for each case.

4.2 Epidemiological aspects

The prevalence of CKD ranges from 11% to 13% considering the
different stages of the disease®. However, the number of individuals
with CKD is estimated to be greater than the currently available data,
given the difficulty of diagnosis on initial stages which compromises
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epidemiological measurement. Most epidemiological studies are
developed from data collected at dialysis centers that treat patients
in advanced stages whenever renal replacement therapy (RRT) is
required+*.

In several countries, the available data show an increase in the
prevalence of chronic end-stage renal disease (CKD) in both adults
and children, although the causes for such increase are different®.
The higher prevalence in adults occurs mainly due to the aging of
the population and the greater number of individuals affected by
hypertension and diabetes mellitus, that are the main causes of CKD
in adults®.

Figure 7 presents the main causes of CKD in children and adults.

Figure 7- Causes of CKD in children and adults.

CHILDREN ADULTS

Source: KDIGO °°. Harambat J, van Stralen KJ, Kim JJ, Tizard EJ °.

Causes of CKD in adults include hypertension, diabetes mellitus,
glomerulonephritis and indeterminate causes. In children, the causes
usually involve genetically inherited conditions, glomerular diseases,
and malformations of the urinary tract.

Though the number of affected people under 20 years old is
significantly lower when compared to the number of adults, CKD is
devastating in children and adolescentss:. Unlike adults, who have
complete physical, intellectual and psychological maturity, children
who are affected by CKD are particularly vulnerable to the adverse
effects of the disease. They often present growth impairment as well
as problems in their physical, sexual and mental developments.
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4.3 Diagnosis and treatment

CKD’s early stages are commonly asymptomatic, which hinders
its early detection. The patient often discovers the disease in advanced
stages, when one or more complications have already developed.
To determine the cause, it is essential to evaluate the previous and
family medical history, environmental and social factors, medications,
and physical, laboratory, imaging and histopathological examinations.

As of 2013, the guideline for Kidney Disease: Improving Global
Outcomes (KDIGO) included proteinuria or albuminuria, which are
markers of renal damage, to the staging system, given the importance
of these factors in disease outcomes and treatment choice®.

See below a brief summary of the CKD pathophysiology.

Figure 8- Pathophysiology of CKD progression- simplified model.
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CKD is classified into five progressive stages according to the
intensity of renal function loss (Figure 9). The damage in stages 1 and
2 are reversible, however, from stage 3, the damage is permanent
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and will be progressive until stage 5, which will be fatal if there is no
possibility of dialysis or transplantation*.

The level of renal function reduction is determined by the
glomerular filtration rate (GFR) that measures the kidney’s ability to
depurate a substance from the blood. In individuals with normal renal
function the GFR is approximately 120 mL/min/1.73 m% Renal function
is considered to be decreased when GFR is <60 mL/min/1.73 m2.

Figure 9 — CKD stages.
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Source: Adapted from: KDIGO®.

According to the K/DOQI guidelines, CKD treatment should be
personalized, based on the patient’s diagnosis, disease stage and clinical
status while aiming to prevent and delay the loss of renal function,
control hypertension, anemia, cardiovascular diseases and other risk
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factors. In children, attention should also be directed to problems of
growth and development® =,

At the more advanced stage, the patient is prepared for renal
replacement therapy (RRT) that includes peritoneal dialysis, hemodialysis
and/or renal transplantation® s,

Dialysis removes metabolites from the blood and it is the most
commonly used treatment for end-stage CKD, followed by renal
transplantation.

A study published by Parekhs estimates that the number of
people around the world, among adults and children, receiving RRT
will have its number doubled in 2030 (5,439 million) compared to the
numbers in 2010 (2,618 million). Only half of all patients requiring
RRTs, or less than the half, were able to receive the treatment in
2010, which means that at least 2,284 million people may have died
prematurely due to lack of treatment that year.

4.4 Clinical aspects and complications of CKD

Chronic kidney disease is a general term for several disorders
affecting the kidney's structure and function, however, its clinical
manifestations vary depending on the cause, severity, and rate of the
disease progression®,

The level of renal function and the signs and symptoms of uremia
show variability in CKD patients. Decreased glomerular filtration
rate (GFR) is associated with a wide range of complications due to
changes in other systems in the body. The main symptoms of CKD are
leg swelling, lack of appetite, skin paleness, fatigue, increased blood
pressure and changes in urinary habitss .

Reduction of kidney capacity causes retention of numerous
substances stemming from protein metabolism, changes in blood
pressure and hematocrit, besides from causing potassium, sodium,
water and acid-base imbalance®.

Hospitalizations are frequent in the advanced stages and there
is a significant increase in morbidity and mortality, notably due to
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cardiovascular problems. The two most common causes of death
among children and adults with CKD are heart disease and infections®.

The cardiovascular system is one of the most affected in people
with CKD, presenting a high risk for atherosclerosis and coronary
lesionss”**. The main and most well-known risk factors are hypertension,
diabetes, hyperuricemia and dyslipidemia. The exact mechanisms of
deaths from cardiac problems or risk factors still remain unclear=.

Chronic kidney disease is multifarious and its complexity requires
multiple approaches. Nutritional counseling, care in medication
prescriptions -with special attention to renal metabolism-, glycemic
and blood pressure control, physical rehabilitation, psychological
support and oral health maintenance involve an attention that must
be coordinated and interdisciplinary. Although we do not know exactly
which actions generate better outcomes, the interactions between
well-informed patients and proactive interdisciplinary teams that
offer a pre-planned treatment can benefit patients by improving
health outcomes®=,

4.5 Oral manifestations in patients with CKD

Literature relates CKD to the alterations detected in the hard
and soft tissues of the mouth of both adults and children. Some
manifestations are associated with the underlying disease; others to
the drugs useds .

Among soft tissue alterations, conditions like the paleness of
the oral mucosa, petechiae and ecchymoses, and uremic stomatitis
deserves attention®. Uremic stomatitis is a rare and debilitating
painful condition, probably caused by the accumulation of nitrogenous
substances in the blood which may occur in the advanced stages
of CKD. The presence of gingival bleeding, infections and immune
suppression may represent supporting factors to the development of
this stomatitis. Such condition may present itself as an ulcerated and
hemorrhagic lesion, in pseudomembranous or hyperkeratotic forms:.

Alterations in calcium metabolism and the occurrence of
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hyperparathyroidism in CKD patients can lead to bone and dental
abnormalities such as bone demineralization, enamel hypoplasia,
calcification and pulpal narrowing, and delays in tooth eruption.
Common complaints involve taste changes, reduced salivary flow
accompanied by dry mouth sensation, and uremic breath® ¢,

Despite the common insufficiency of oral hygiene care, accompanied
by a diet rich in carbohydrates (necessary to reduce renal work), high
rates of enamel hypoplasia, continuous use of medications and low
salivary flow, some studies show that the prevalence of dental caries
in CKD patients is lows ¢, According to some studies, salivary changes
may explain the low incidence of caries in these patientss ¢,

According to different studies, gingivitis and periodontitis have
been observed in various levels of prevalence® ¢, Preliminary results
from a cohort study conducted by Sharma, Mucino, and Ronco® have
shown that pre-dialysis CKD patients at high risk for cardiovascular
events presented high prevalence, severity and extent of periodontal
disease.

Figure 10 shows some of the innumerable oral manifestations
found in CKD patients.

Figure 10- Oral manifestations in patients with CKD.
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Source: Davidovich, Schwarz, Davidovitch, Eidelman, Bimstein’.
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4.6 Dental treatment guidelines

Regardless of the level of health care, dental treatment should
address the humanized care for the patient with CKD.

The main strategies to be considered in each stage of dental
assistance, from a perspective of integral care, are shown below in
Chart 4. For the delineation of those outlines, it is essential to recognize
the importance of the joint action between the multidisciplinary team
and the oral health professionals in the promotion of integral care to
the patient with CKD, regardless of the disease stage.

Chart 4- Main strategies to be considered for dental management from an integral
care perspective.

Recommended guidelines

To provide a humanized care while establishing a relationship of trust with the patient.

To establish contact with the nephrologist physician in order to obtain information about
the case and set an appropriate guideline focused on the patient's condition.

To know the cause of chronic kidney disease in order to recognize the aspects acting
upon the patient’s health and to ensure that the patient is receiving the most appropriate
dental treatment.

To know the patient’s hematological parameters and urea levels in order to plan invasive
dental procedures that can prevent problems with hemostasis.

To evaluate the patient’s blood pressure, since dental procedures can cause alterations in
the renal patient's BP levels and worsen the disease. Changes in treatment planning may be
required.

For patients undergoing dialysis, do not use the arm with the arteriovenous fistula for
measuring blood pressure and administrating medication.

To know the patient's dialysis routine so to properly plan the dental treatment (days of
the week, frequency, medications used, intercurrences).

To investigate the presence of signs and symptoms of uremia such as pallor of the buccal
mucosa, uremic breath, metallic taste, fatigue, nausea, lethargy, vomiting, among others.

Dose adjustments or changes in dosing frequency of some medications may be necessary
due to possible alterations in the absorption, distribution, metabolism and excretion of
certain drugs in patients with renal disease.

To establish treatment for elimination of infectious processes and a routine of clinical
reviews for the early identification of oral complications.
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To promote educational measures that encourage the patients to improve their self-care
concerning oral health.

Source: Adapted from: Proctor, Kumar, Stein, Moles, Porter®, Brockmann, Badr "
Jover, Bagdn, Jiménez, Poveda’.

Although there are some factors related to the complex systemic
condition of renal disease capable of influencing on the occurrence
of the oral issues found in these patients, whether adults or children,
we cannot forget the etiological role of plague accumulation in the
process of periodontal disease.

Poor oral hygiene is a frequent condition in chronic renal patients,
which aggravates the oral condition® 7, In addition, researches show
a low demand for dental care, although patients with CKD are affected
by oral problems and suffer from local and systemic disorders® 7,

Some studies suggest that bad oral health conditions in people
with CKD may contribute to increased morbidity and mortality when
associated with systemic manifestations of the disease, such as
inflammation, infections, energy-protein losses, atherosclerotic and
hematologic complications”. Cohort studies conducted since 2010 in
Europe, engaging 4,500 patients of CKD going through dialysis, found
that poorer oral health conditions were associated with early death,
while preventive oral health practices were associated with increased
patient survival®.

The clinical management of people with CKD can represent a
challenge for the dental surgeon, especially when there is a need to
perform invasive dental procedures™. Some authors describe concerns
such as altered metabolism due to drug use, immune response and
bone metabolism, and increased risk of bleeding. The enhanced risk
for bacterial endocarditis is mentioned by some authors, however,
there are still no scientific evidences to support the use of prophylactic
antibiotics prior to invasive dental procedures® 277, Cases of infective
endocarditis are more often associated with bacteria that colonize
the skin.

Regarding hemostasis care and medication prescription, the
interdisciplinary attention with the nephrologist represents an important
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part of treatment. During anamnesis, it is essential that the physician
collects information regarding the patient's systemic condition and
have the examinations for blood, coagulation, creatinine and urea
requested.

Ideally, patients going through hemodialysis should be seen by
the doctor on the day after dialysis, since the attention after dialysis
exposes them to increased bleeding risk. Even so, it is not uncommon
for patients with advanced CKD to present platelet dysfunction. This
condition requires the recommendation of local hemostatics if a
greater bleeding is observed after exodontia.

When there is a need for drug prescription, the dentist should
consider the CKD stage in which the patient is, the GFR from that
moment and the mechanism of drug excretion. Some drugs, such as
non-steroidal anti-inflammatory drugs, should be avoided. On the
other hand, the use of hepatic metabolizing analgesics is preferable
for these patients™. The prescription of amoxicillin for an adult with
CKD may include doses of 500 mg every 8 hours for those with GFR
greater than 50 mm/min, for example, whereas those which present
GFR between 10 and 50 ml/min or lower than 10 ml/min should
receive one dose every 12 and 24 hours respectively”.

The following table provides a summary of the most commonly
prescribed antibiotics in dental practice for patients with CKD.

Table 1- Dosage and dose adjustments of some of the most commonly prescribed
antibiotics in dental practice for patients with CKD.

Dose adjustment according to GFR *

Usual dosage >50 mL per 10-50 mL per <10 mL per

min/1.73 m? min/1.73 m? min/1.73 m?

Decreased dosage

50% (reduction

. 200-500 mg not necessary
Metronidazole every 8 hours 100% 100% for shorter
periods)
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200-500 mg Every8to 12
- every 8 hours hours if GFR
Amoxicillin 500-875 mgevery Unaltered <30mL/min (do Every 24 hours
12 hours not use 875 mg)
. . 300 mg three :
Clindamycin times per day Not applicable
. 250-500 every 6 .
Erythromycin hours Not applicable

*GFR: Glomerular Filtration Rate

Source: Adapted from: Brockmann, Badr’.

A better understanding of the CKD pathophysiology, as well
as the related oral alterations, enables dentists to perform a more
effective dental treatment, always adapted to individual needs so to
prevent oral issues. With the development and enhanced availability
of dialysis and renal transplantation, some oral manifestations,
especially those related to uremia, became less frequently observed.
However, it is notable that the dental surgeon plays an important role
in diagnosing the alterations, planning and applying treatment and
guiding these patients.
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6 FINAL CONSIDERATIONS

In the course of this e-book we addressed the general and dental
aspects of three of the major chronic diseases that increasingly affect
the population around the world.

In the long run, we hope that the content here presented may
have contributed to increase your knowledge and provide subsidies
for an appropriate dental care to patients with chronic kidney disease,
diabetes and hypertension.

We hope that this work’s greatest impact will concern the
improvement of oral health care by providing better outcomes in
general health and a better quality of life for patients with systemic
impairment.
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