


Educational Objectives

Upon completion of this course, the clinician will be able to do the

following:

1. Evaluate the influence of the etiology and comorbidities in
patients living with kidney disease, and their relationship
to successful outcomes.

2. Understand the cardiovascular complexities within renal
disease.

3. Comprehend the various stages of renal disease as well
as their systemic and oral complications.

4. Be knowledgeable about the influence of periodontal disease
on renal disease, as well as the oral care and dental treatment
considerations for patients with chronic kidney disease.

Abstract

Twenty-six million people in the United States are living with
chronic kidney disease (CKD). As the baby boomer generation
continues to mature, medical procedures extending life im-
prove, and with pharmacology advances, this number will in-
crease. With an increased number of patients living with CKD
seeking dental treatment, will the dental healthcare provider
be prepared to provide treatment to patients living with renal
disease-induced anemia, and with secondary hyperparathyroid-
ism and its effects on bone metabolism and the cardiovascular
system? Many providers are familiar with providing palliative
treatment for xerostomia, but how do you recommend pal-
liative treatment for someone who is on strict fluid and dietary
restrictions, such as patients living with end stage renal disease?
Diabetes and hypertension are the two greatest causes of kidney
disease. Dental providers should be knowledgeable about the
different stages of renal disease and different treatments associ-
ated with this condition, and be prepared to address oral com-
plications of renal disease. The dental healthcare provider must
become more familiar with the impact of periodontal disease on
renal disease, specific medical challenges and become proficient
in collaborating with medical healthcare providers to provide
dental treatment to these patients.

Introduction
Until recently, the National Kidney Foundation (NKF) es-
timated that 20 million Americans were living with kidney
disease and that another 20 million were either at high risk of,
or undiagnosed with, kidney disease.! A new projection, based
on data collected as part of the National Health and Nutrition
Examination Surveys, increases the numbers to 26 million
Americans estimated to be living with renal disease (an increase
of 30%). In a recent press release, Allan J. Collins, MD, FACP,
President, NKF, stated, “We at the National Kidney Founda-
tion interpret this increase in the rate of chronic kidney disease
(CKD) as a call to action for doctors, people most at risk, and
their families.”

Medical healthcare providers recognize renal disease as a
serious and growing problem; an increased awareness similar to
that pertaining to hypertension in the 1970s and diabetes in the

1990s is taking place. Although medical complications such as
cardiovascular disease, anemia, diabetes, secondary hyperpara-
thyroidism, and malnutrition are observed in the renal disease
population, evidence-based practice methods are extending the
expected lifetime of patients living with renal disease. As oral
health is a critical component in establishing overall wellness, it
is critical that dental professionals follow the call to action and
work cohesively with the medical community to provide safe,
quality dental care for patients living with renal disease. The
focus of this article is to address oral health concerns for patients
living with CKD. Although renal transplantation is a treatment
option for those diagnosed with CKD, the purpose of this paper
is to focus on oral care for patients who have not received a renal
transplant and have been diagnosed with CKD, stages 1 through
5 and the impact that poor oral health has on renal disease.

The Five Stages of Renal Disease
In 1997, the NKF established 12 guidelines to aid in the treat-
ment of patients living with CKD. World recognized, the Kid-
ney Disease Outcomes Quality Initiative (K/DOQI) guidelines
are evidence based and address all stages of renal disease and
their complications. When defining the stages of kidney func-
tion, one must recognize that symptoms are often continuous
in nature and the categories are inherently arbitrary.> Kidney
damage of of > 3 months as defined by structural or functional
abnormalities of the kidney, with or without decreased glomer-
ular filtration rate (GFR) is defined by the K/DOQI as CKD.
K/DOQI also has defined the different stages of renal dis-
ease. In order to provide dental care, the dental healthcare pro-
vider should have a clear understanding of the various stages
of renal disease to understand the medical status of the patient:

Table 1. Stages of CKD

Stage 1: Kidney damage with normal or increased GFR (GFR is > 90)
Stage 2: Kidney damage with slightly decreased GFR (GFR 60-89)
Stage 3: Moderate decrease in GFR (GFR 30-59)

Stage 4: Severe decrease in GFR (GFR 15-29)

Stage 5: Kidney failure, aka ESRD (GFR < 15)

Stage 1: Kidney damage with normal GFR (90 or above).
Renal damage may be detected before the GFR begins to
decline. In this first stage of kidney disease, treatment goals
are to slow the progression of CKD and reduce the risk of
cardiovascular disease.

Stage 2: Kidney damage with mild decrease in GFR (60 to 89).
Treatment continues to be aimed at reducing comorbidities.

Stage 3: Moderate decrease in GFR (30 to 59). When CKD has
advanced to this stage, anemia and secondary hyperparathy-
roidism become more common.



Stage 4: Severe reduction in GFR (15 to 29).

Stage 5: Kidney failure (GFR less than 15). Kidneys cannot
function well enough to maintain essential life functions.
Dialysis is initiated.

In 1999, the Third National Health and Nutrition Exami-
nation Survey (NHANES III) estimated that the prevalence of
CKD in the various CKD stages for adults in the United States
was as follows: stage 1: 3.3% (5.9 million), stage 2: 3.0% (5.3 mil-
lion), stage 3: 4.3% (7.6 million), stage 4: 0.2% (400,000), and
stage 5: 0.2% (300,000)* (Figure 1).

Figure 1. Prevalence of CKD by Stage
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Diabetes mellitus 1is the most common cause of renal disease,
followed closely by hypertension. Although diabetes mellitus and
hypertension are the most common etiologies of renal disease,
there are multiple conditions and diseases that can also be the
cause including congenital renal disorders, genetic renal disorders,
autoimmune disorders, and primary renal diseases.

Etiology and Comorbidities Found

Within Renal Disease

The kidneys control the following:

1. excretion of nitrogenous waste products;

2. regulation of volume, composition, and acid-base balance of
plasma; and

3. synthesis of hormones necessary for erythrocyte production,
bone metabolism, and maintaining blood pressure.

As aresult, as kidney disease progresses, a domino effect occurs
and comorbidities are common.

Systemic complications associated with renal failure may
be cardiovascular (hypertension, congestive heart failure,
and pericarditis), hematologic (anemia), neuromuscular, and
gastrointestinal (anorexia, nausea, vomiting, gastroenteritis,
peptic ulcer disease, stomatitis, and candidiasis).® As a result,
patients with renal disease often present with complex medical
histories. Statistically, almost 75% of patients are hypertensive,
65% are living with diabetes, 34% are reported to have conges-
tive heart failure, and 25% have ischemic heart disease at the
time of diagnosis.*

Bone metabolism disruption in the CKD patient is a result
of secondary hyperparathyroidism. This condition is associated
with cardiovascular and neurologic morbidity and is not only a
disorder of the bone but of the cardiovascular system as well.
In the past several years, medications have been developed that
offer the prospect of greatly improved treatment options for
this condition, which should have a positive effect on current
morbidities associated with this condition.’

As with any disease, successful outcomes for CKD are
based on early diagnosis and treatment. Treatment modalities
for CKD include angiotensin-converting enzyme inhibitors
(ACE inhibitors) and angiotensin receptor blockers (ARBs),
where further loss of renal function can be avoided or delayed.®
Due to the lack of symptoms early in CKD, many patients are
not diagnosed until there is irreversible bilateral damage to the
kidneys, also referred to as end stage renal disease (ESRD).” For
patients diagnosed with ESRD, treatment options include he-
modialysis, peritoneal dialysis, or renal transplant.® Although
treatment modalities for ESRD will reduce the aforementioned
medical complications, patients may have a number of treat-
ment-related complications develop (anemia, cardiovascular
disease, etc.). What complications arise will depend on the
etiology of CKD, the remaining renal function, the success of
and adherence to treatment, and individual variation.®

The Connection between Renal

Disease and Cardiovascular Disease

A growing interest in CKD has led to the identification of a
striking incidence of cardiovascular disease (CVD), which is
characteristic of all five stages of kidney disease.’ Regardless of
age, race, or gender, patients with CKD have a 10- to 100-fold
greater risk of death as compared to the general population.® In
response to this knowledge, a new hypothesis has been developed
to explain the relationship between inflammation, infection, and
CVD morbidity/mortality in people living with CKD.

It is now suspected that a baseline level of systemic inflam-
mation is present in the patient with CKD and ESRD, which
is a risk factor for CVD; however, when a patient living with
CKD develops an infection, inflammation is amplified and
increases the patient’s risk for CVD dramatically.!® Therefore,
reduction of inflammation is critical in patients with CKD, re-
gardless of the stage of CKD. In a comparative study, bacterial
pneumonia, another inherent risk of CKD, showed an increase
in mortality levels, and the risk remained elevated for up to two
years.! Even more importantly, the patients in this study had
markers of inflammation that were elevated 8- to 10-fold as
compared to the general population.'?

The Connection between Periodontal Disease
and Renal Disease

Investigators have recently found that increases in CRP levels
— which are known to increase in the presence of periodontal
disease — may be associated with impaired renal function in-
cluding changes in serum albumin excretion and creatinine



clearance.!! In a separate study, severe periodontitis was found
to be associated with low serum albumin in hemodialysis pa-
tients with ESRD and it was concluded that severe periodonti-
tis may be a contributing factor in morbidity and mortality in
these patients.!? Elevated serum creatinine levels and reduced
glomerular filtration rates have been found in periodontal pa-
tients.!3 Shultis et al. concluded from their study that moderate
and severe periodontal disease resulted in a more than twofold
increase in the incidence of ESRD in a study population with
diabetes and that periodontitis is predictive for ESRD.'* Serum
antibodies to periodontal bacteria, including Porphyromonas
gingivalis, Treponema denticola and A. actinomycetemcomi-
tans, have also recently been found to be associated with im-
paired kidney function."

Table 2. Periodontal disease and renal disease

- Elevated serum creatinine levels
« Reduced glomerular filtration rates

- Potential association of severe periodontitis with
low serum albumin

- A two-fold increase in ESRD incidence with severe
periodontal disease

- Serum antibodies to periodontal bacteria poten-
tially associated with impaired kidney function

Oral manifestations and

complications of CKD

The oral manifestations and complications of CKD affect the hard
and soft tissues intra-orally. The oral mucosa, teeth, bone, tongue,
and salivary glands are all impacted by CKD.

Oral mucosa
Pallor of the oral mucosa due to anemia/erythropoietin reduction,
pigmentation of the oral mucosa, petechiae, and ecchymosis are all
seen in renal disease patients. Stomatitis, mucositis, and glossitis
result in inflammation and pain in the tongue and oral mucosa.
Uremic stomatitis occurs as a sequela of treatment or medications,
and/or as a response to blood urea nitrogen levels.'®

Altered taste sensations as well as dysgeusia occur. Candidiasis
is also seen, as are other infections. Oral mucosal conditions plague
renal disease patients.

Salivary glands

Xerostomia is experienced due to severe fluid restrictions to
maintain body fluid volume and as an adverse side effect of many
medications, including those prescribed to regulate hypertension.
Dialysis patients will suffer from chronic xerostomia. Patients
who are in stage 5 and are being treated with dialysis are often
taking several medications to combat hypertension, congestive
heart failure, or hypercoagulability. Infections of the parotid
glands are also a frequent oral complication of renal disease.

Figure 2. Petechiae of the oral mucosa

Courtesy of Dr. Denis P. Lynch

Figure 3. Oral candidiasis

Courtesy of Dr. M.L. Bernstein

Figure 4: Enamel hypoplasia

Courtesy of Dr. Rebecca L. Slayton

Oral malodor

Oral malodor is a common side effect in renal disease patients.
Factors include xerostomia, infections, and poor oral hygiene.
Uremic odors occur due to the presence of toxins and are one
of the signs that adequate clearance levels (i.e., the removal of
toxins) have not been achieved during dialysis.

The dentition
Saliva and salivary flow play a protective role during acid chal-
lenges when the pH falls. Saliva acts as a buffer, helping to prevent
drops in pH and the resultant demineralization of the tooth. Sali-
vary calcium and phosphate also influence remineralization. Renal
disease patients may be at risk for caries due to xerostomia.

If CKD begins in childhood during the development of the
dentition, patients have enamel hypoplasia.



Bone

The most noted osseous change in patients with CKD is a re-
sult of secondary hyperparathyroidism.!'® This causes an imbal-
ance of calcium and phosphorus and the development of renal
osteodystrophy. Osseous changes include loss of lamina dura,
demineralized bone (having a “ground glass” radiographic
appearance), and localized radiolucent jaw lesions. Other find-
ings may include widened trabeculations, loss of cortication,
calcified extraction sites (i.e., socket sclerosis), and metastatic
calcifications of the skull.'® Consideration must also be given
to the existence of, and potential for, osseous changes when
considering and planning dental treatment.

The bone disease changes resulting from secondary hyper-
parathyroidism in CKD patients pose a severe threat to life due
to the calcifications that migrate to the patient’s cardiovascular
system (Heart, arteries, lungs etc.) and increase the risk a car-
diovascular event.

Oral Care and Treatment of

the Renal Disease Patient

With the initiation of dialysis treatments, many of the severe
oral manifestations of renal disease will begin to subside;
however, uremic odor, xerostomia, altered taste, and tongue/
mucosal pain continue to plague patients. Establishing an oral
health regimen that addresses these conditions and complica-
tions is required. Other considerations include the timing and
appropriateness of specific dental procedures.

Oral Hygiene and

Periodontal Inflammation

The effect of inflammation in the CKD population discussed ear-
lier in this article has an undeniable impact on patient outcomes.
This has implications for the oral care of renal disease patients.
While there is conflicting evidence regarding the relationship
between the susceptibility to dental decay and periodontal disease
within the CKD population, there is substantial evidence to sug-
gest that the benefits of good oral hygiene extend beyond caries
and periodontal infections.'”'®1%2 The recent findings that serum
antibodies to periodontal bacteria may be associated with renal
disease and that periodontal disease may be associated with im-
paired renal function, an increased incidence of renal disease and
may be predictive of renal disease, all underscore the importance
of good oral hygiene both in the prevention of renal disease and in
its presence. Epidemiological, in vitro, and animal evidence all also
suggest a probable association between periodontal inflammation
and CVD.?! Periodontal disease is known to involve a response
that releases immune and inflammatory chemical mediators, some
of which have also been found to increase the risk of cardiovascu-
lar disease.?? C-reactive protein (CRP), produced by the liver in
response to inflammation, has been found to be associated with an
increased risk of CVD at high levels, and levels of CRP increase
in the presence of periodontal disease.?*?* In addition, periodontal
bacteria and antibodies to them have been found within thrombi
and in the bloodstream >

Figure 5: Osseous — calcification of facial arteries

Courtesy of Dr. Dale A. Miles

Figure 6. Ground glass appearance with hyperparathryoidism

Courtesy of Dr. Dale A. Miles

Patients should be utilizing a power toothbrush or a manual
toothbrush with an appropriate technique and interdental
cleaners to maximize plaque removal and must receive repeated
and detailed oral hygiene instructions during hygiene visits. Use
of an oral irrigator and gentle use of a tongue cleaner also assist in
removing odors and unpleasant tastes due to oral biofilms.

Given the impact of periodontal disease on renal disease
and CVD, and of CVD on CKD patients, a meticulous home
care oral hygiene regimen is essential. The ability and willing-
ness of individual patients to perform adequate oral hygiene
varies. When discussing the importance of oral wellness, the
dental healthcare provider should emphasize to patients with
CKD the cardiovascular and pulmonary risks associated with
poor oral health, as well as prevention of decay and periodontal
disease. Chemotherapeutics that reduce plaque and gingivitis
provide additional protection for these patients. These are
available primarily in dentifrices and rinses.

Dentifrice containing triclosan/copolymer (Colgate Total)
has been found in numerous clinical trials to reduce plaque and
gingivitis?’ and has the advantage of not requiring any extra
steps on the part of the patient for the extra protection afforded
with its use. This dentifrice has also been found in in vitro stud-
les to exert an anti-inflammatory effect on chemical mediators
involved in periodontal disease and inflammation.?

Rinses that can be used in addition to regular oral care
include those containing chlorhexidine gluconate, cetylpyri-
dinium chloride (CPC), and essential oils. If recommending



a rinse, considerations include the agent and alcohol content:
chlorhexidine can result in changes in taste sensation and its
use long-term can result in staining; alcohol-containing rinses
can exert a drying effect on the oral mucosa (in this situation on
an already xerostomic patient).

Relief from Xerostomia

Many dialysis patients find relief from xerostomia by sucking on
sugar free candies — preferably containing xylitol — or chewing
gum (containing xylitol or CPP-ACP). Xylitol is not ferment-
able by acidogenic bacteria, and additionally one study found it
reduced bacterial levels when incorporated into chewing gum.
Sucking on a button (with a string tied to it to prevent accidental
ingestion), sleeping with a humidifier on the nightstand, and
chewing shaved ice (very sparingly) are other techniques utilized
by patients to relieve renal disease-related xerostomia.

Saliva contains mucins for lubrication. Renal patients are
on fluid restrictions, and drinking more liquid to compensate
for a lack of saliva is therefore not an option. The use of oral
lubricants will help relieve symptoms (Optimoist; Biotene;
Oral Balance).

By helping a patient maintain good oral hygiene and reduce
the ill effects of xerostomia, the other symptoms of altered taste
and mucositis/glossitis may also improve. If a patient main-
tains good oral hygiene and continues to experience uremic
odor, xerostomia, altered taste, and tongue/mucosal pain, the
patient should be directed to consult with his or her physician
to ensure that a non-dental infection is not present and/or that
adequate clearance levels (removal of toxins) during the dialysis
procedure are being met.

Caries Prevention

Xerostomia in general increases risk for caries. Patients with
CKD may be at risk for caries due to xerostomia. However, in
CKD Patients, uremia and altered flora from pH may play a role
in protecting patients from decay. Patients should be evaluated
on an individual basis to assess their caries risk. This includes re-
viewing the patient’s medical and dental status and recent caries
experience, and can include the use of saliva tests such as Saliva-
Check (GC America). This testing kit assesses hydration, stimu-
lated salivary flow, consistency, resting and stimulated pH, and
the buffering capacity of saliva. Based on the individual patient
evaluation, an appropriate preventive protocol can be developed.
Depending on the patient’s risk level, the protocol may include
in-office and/or home care measures.

In-office topical fluorides, if required, can be applied twice
per year or more frequently, depending on the patient. Profes-
sional topical fluorides include gels, foams, and varnishes. Gels
and foams are available as 2% neutral sodium fluoride or 1.23%
acidulated phosphate fluoride, and are tray-applied for between
one and four minutes. A five percent sodium fluoride varnish, such
as PreviDent Varnish, is applied using a brush applicator and has
the advantage of remaining on the tooth for an extended time and
simultaneously can provide hypersensitivity relief. High-fluoride-

level dentifrices can be prescribed or dispensed for patients at
risk. These contain 1.1% sodium fluoride (5,000 ppm fluoride)
(PreviDent Booster, Colgate Oral Pharmaceuticals; ProDenRx,
Pro-Dentec®; ControlRx™, OMNI™), Home care utilizing 1.1%
sodium fluoride (Colgate® PreviDent®) has been found to help
prevent caries and arrest and reverse carious lesions.?*** Home use
0.2% and 0.05% fluoride rinses are also available.

Chewing gum containing CPP-ACP (Trident White, Cad-
bury Adams) has also been found to help prevent demineralization
and to promote remineralization in an in situ study.*' In addition,
chewing gum may help provide a modicum of relief from xerosto-
mia in these patients.

Oral Irritations and Infections

Locally applied pain-relieving pastes, gels, and liquids are
available for oral irritations (Orajel® Ultra, Colgate® Orabase®,
Anbesol®). Two rinses are available that provide a bioadherent
coating for the mucosa (Gelclair®, OSI Pharmaceuticals; Rinci-
nol®). Hydrogen peroxide mouthrinse (Peroxyl®, Colgate Oral
Pharmaceuticals) helps cleanse oral irritations and provides
relief. Rinses are particularly helpful if multiple or widespread
irritations are present. Infections can be treated using che-
motherapeutic rinses and/or either antibiotics or antifungals,
depending on the infection.

Dental Procedures

The dental healthcare provider must be aware of the prevalence
of cardiovascular disease within the renal population and pro-
vide care to the medically stable CKD patient. Approximately
40% of patients on dialysis are diagnosed with congestive heart
failure and 9% of them pass from complications each year.*

Guidelines must be followed for dental treatment of pa-
tients with hypertension, ischemic heart disease, heart failure,
and bleeding disorders.* Considerations include the type and
length of treatment, timing of treatment, interactions of cardio-
vascular medications and drugs used during dental treatment,
and side effects of cardiovascular drugs.

Patients in the earlier stages of CKD will be less prone to
hypercoagulability of blood than the patient who is in stage 5
and receiving dialysis therapy. To avoid coagulation complica-
tions in the dialysis patient, dental treatment is recommended
on the patient’s non-dialysis treatment day — ideally, 24 hours
after the previous dialysis session.

Antibiotic Prophylaxis Prior

to Dental Procedures

Currently, there is no well-defined protocol for antibiotic
prophylaxis for patients with CKD who are receiving invasive
dental treatment. Due to the complex nature of patients living
with CKD, each patient must be individually evaluated for risk
of bacterial endocarditis, infection of the dialysis access (for
those patients receiving dialysis treatment), the current stage of
renal disease, and etiology of the disease. Further, evaluation of
existing comorbidities must also occur.??



Communicating Effectively

with Renal Healthcare Providers

The nephrology team (also the dialysis team) will be led by a
nephrologist. In addition, there are also nephrology nurses
(who are usually RNs or LPNs), a renal dietitian (who is avail-
able to answer questions about the patient’s dietary needs and
restrictions), a nephrology social worker (who may be an asset
with financial concerns), and patient care technicians (team
members who initiate and disengage dialysis therapy).** When
communicating with the nephrology team it is important
to communicate through written correspondence. Written
documentation will confirm medical instructions regarding the
patient’s coagulation, cardiovascular, and medical status, as
well as relate information regarding periodontal status, infec-
tion, and required dental procedures on the treatment plan. By
communicating effectively, the dental healthcare provider can
work cohesively with the nephrology team to provide the best
possible care for patients.

In Conclusion

As the prevalence of CKD is expected to continue to increase, it is
critical that the dental healthcare team has an understanding of the
different stages, etiology, and medical treatment used to combat
the disease. The dental healthcare provider should keep abreast
of current information available through the National Kidney
Disease K/DOQI guidelines or via the patient’s nephrology team.
By developing and understanding the critical nature of avoiding
inflammation and infection in the CKD patient, and the relation-
ship to CVD, dental professionals can provide safe dental care to
this patient group. Prior to providing dental care, providers should
obtain written instructions confirming the treatment plan that has
been established between the dental and nephrology teams. Care-
ful consideration is required in recommending oral care protocols
and treatments that fully address the individual patient’s oral hy-
giene requirements and treatment needs; help prevent periodontal
disease, inflammation, and caries; and provide relief. Patients
living with kidney disease are enjoying longer life expectancies.
By providing safe dental care and through proper oral hygiene
instruction and patient motivation, dental professionals become a
major player in the “call to action” to provide better overall well-
ness to patients living with CKD.

Glossary of Terms

Blood Urea Nitrogen (BUN): Nitrogen in the form of urea in
whole blood or serum. Its concentration is a gross measure
of renal function. The upper limit of the normal range is 25
mg/100 mL.

Chronic Kidney Disease (CKD): Kidney damage or a de-
creased kidney glomerular filtration rate (GFR) of <60 mL/
min/1.73 m? for 3 or more months. Continual decrease in the
ability of the kidneys to remove wastes, concentrate urine, and
conserve electrolytes.

Creatinine: A laboratory test that measures a nitrogenous com-
pound formed as the irreversible end product of creatinine

metabolism. It is formed in the muscle in relatively small
amounts, passes into the blood, and is excreted in the urine.

GFR: Glomerular filtration rate (GFR) is accepted as the best
measure of renal function.? GFR is an expression of the
quantity of glomerular filtrate formed each minute in the
nephrons of both kidneys, usually measured by the rate of
clearance of creatinine.

Secondary Hyperparathyroidism: Too much production of
PTH caused by increased activity of the parathyroid glands is
known as hyperparathyroidism. When this occurs in response
to low blood calcium that is caused by another condition
(such as kidney disease), the hyperparathyroidism condition is
called secondary hyperparathyroidism.
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Notes




. There are

. Based on data collected as part of the National

Health and Nutrition Examination Surveys,
an estimated Anmericans are living
with renal disease.

a. 15 million

b. 20 million

c. 26 million

d. 30 million

Evidence-based practice methods are extend-
ing the expected lifetimes of patients with
renal disease.

a. True

b. False

stages of kidney
disease, and the last stage is known as

a. three; renal recovery

b. five; end stage renal disease
c. five; final stage renal disease
d. none of the above

. The most common cause of renal disease is

a. hypertension
b. cirrhosis

c. diabetes mellitus
d. genetic disorders

. The kidneys control

a. plasma regulation

b. the excretion of nitrogenous
waste products

c. the synthesis of hormones necessary for bone
metabolism

d. all of the above

. Systemic complications associated with renal

failure may be
a. cardiovascular
b. neuromuscular
c. hematologic

d. all of the above

. Compared to the general population, and

independent of age, race, or gender, patients
with chronic kidney disease have a

greater risk of death.

a. 5-to50-fold

b. 10- to 50-fold

c¢. 10-to 100-fold

d. 20- to 500-fold

. It is now suspected that a baseline level of

systemic inflammation is present in the
patient with CKD and ESRD.
a. True

b. False

. Severe periodontitis has been found to

a. be potentially associated with low serum albumin in
hemodialysis patients

b. be a potential contributing factor in morbidity and
mortality in ESRD patients

c. help CKD patients

d. aandb

10. Elevated serum creatinine levels and

reduced glomerular filtration rates have not
been found in periodontal patients.
a. True

b. False

11. Serum antibodies to periodontal

bacteria have also recently been found to
be associated with .

a. improved kidney function

b. impaired kidney function

c. accelerated hemodialysis sessions

d. none of the above

Questions

12. Oral mucosal manifestations of chronic
kidney disease include
a. pallor
b. petechiae and ecchymosis
¢. mucositis and glossitis
d. all of the above

13. Severe fluid restrictions in patients with
CKD___ .

. help maintain body fluid volume

result in xerostomia

are contraindicated

aandb

14. Oral malodor is a common side effect in
renal disease patients as a result of
a. inadequate clearance levels during dialysis
b. xerostomia
c. poor oral hygiene

d. all of the above

15. If CKD begins in childhood during the
development of the dentition, patients have

o

oo o

fewer teeth
. enamel hyperplasia
enamel hypoplasia
. all of the above

a0 o

16. Osseous changes in CKD patients include

a. loss of lamina dura
b. thickening of the lamina dura
c. localized radiolucent jaw lesions

d. aandc

17. Antibodies to periodontal bacteria have
been found
a. within thrombi
b. in the bloodstream
c. tobeassociated with impaired
kidney function

d. all of the above

18. Chemotherapeutics that reduce plaque
and gingivitis provide additional protec-
tion for CKD patients.

a. True

b. False

19. Dentifrice containing triclosan/copolymer

(Colgate Total) has been found to

a. reduce plaque and gingivitis

b. exert an anti-inflammatory effect on chemical mediators
involved in periodontal disease and inflammation in in
vitro studies

c. provide extra protection without requiring an
additional step on the part of the patient

d. all of the above

20. Rinses that can be used in addition to
regular oral care include those containing

a. chlorhexidine gluconate
b. essential oils
c. fruit juice

d. aandb

21. Dialysis patients find relief from xerostomia
by .
a. sucking on sugared candies
b. chewing gum
c. chewing shaved ice sparingly

d. bandc

22. If a patient maintains good oral hygiene
and continues to experience uremic odor, the
patient should be directed to consult with his
or her physician to .
a. ensure that a nondental infection is
not present
b. ensure that adequate clearance levels are being obtained
during dialysis
ensure that a paroxysm is not occurring

. aandb

a0

23. In-office topical fluorides, if required, can
be applied twice per year or more frequently,
depending on the patient.

a. True

b. False

24. Mouthrinses that provide relief from
oral irritations include .
a. rinses that provide bioadherent coatings
b. rinses containing hydrogen peroxide
c. rinses containing concentrated
orange essence

d. aandb

25. The dental health care provider must
a. beaware of the prevalence of cardiovascular disease
within the renal population
b. improve lung function for patients
c. provide care to the medically stable
CKD patient

d. aandc

26. To avoid coagulation complications in the
dialysis patient, dental treatment is recom-
mended
a. onthe patient’s non-dialysis treatment day — ideally, 24
hours after the previous dialysis session

b. on the patient’s non-dialysis treatment day —ideally, 12
hours after the previous dialysis session

c. on the patient’s dialysis treatment day

d. none of the above

27. Currently, there is no well-defined protocol
for antibiotic prophylaxis for patients with
CKD who are receiving invasive dental
treatment.

a. True

b. False

28. By communicating effectively, the dental
health care provider can work cohesively
with the nephrology team to provide the
best possible care for patients.

a. True

b. False

29. Dental professionals can provide safe dental

care to patients with CKD by .

a. developing and understanding the critical nature of
avoiding inflammation and infection in the CKD
patient

b. understanding the relationship of CKD with CVD

c. obtaining written instructions confirming the
treatment plan that has been established by the dental
and nephrology teams

d. all of the above

30. Careful consideration is required when
recommending oral care protocols and treat-
ments that fully address the individual CKD
patient’s needs with respect to
a. the prevention of periodontal disease

and inflammation
b. relief from oral irritations

c. relief from xerostomia

d. all of the above
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