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EXECUTIVE SUMMARY

Xerostomia is defined as the subjective perception of oral dryness and is often accompanied with
hyposalivation, but not always. Dry mouth refers to either xerostomia or hyposalivation or both.
Dry mouth is an important condition that significantly decreases the quality of life for 20 to 30% of
the United States adult population with around 40% among seniors. Treatment and palliative
management of dry mouth with its potentially serious subsequent complications require compassion,
patience, creativity, and collaboration among the oral and medical health care providers, as well as
high degree of cooperation and compliance from the patient.

Certain patients with hyposalivation may benefit from administration of medications that stimulate
salivary output, such as pilocarpine or cevimeline. Xerostomia can be alleviated by using saliva
substitutes in spray, gel, or liquid form, as well as stimulatory sugarless candies or chewing gum. For
management of mucositis and the oral diseases caries and periodontitis, alcohol free mouth rinses
should be used. In general, alcohol-free and bland oral care products, such as children’s toothpaste,
are better tolerated in patients with dry mouth and oral mucosal inflammation than conventional
products. Patients with significant hyposalivation should be closely monitored for the development
of dental caries, which can be prevented by the daily use of 1.1% sodium fluoride dentifrice or gel.
Meticulous oral hygiene and basic oral care are important to reduce the bacterial load in the oral
cavity and thereby the risk for periodontitis and other local infections. A “clean mouth” also
decreases halitosis and promotes overall comfort.

Identification and management of the xerostomia patient present a welcome opportunity to practice
dental and medical health care according to today’s novel paradigm in which collaboration among
health care providers is essential for delivery of timely and optimal health care to improve the health,

daily function and quality of life for their mutual patients.



Il. INTRODUCTION
Xerostomia is a common condition that can significantly diminish the quality of life for the patient®.
A comprehensive review of the current evidence in the scientific literature regarding xerostomia and
its causes, consequences, and treatment options has been conducted and is summarized in this report.
The majority of the practical information is also provided in easy to view tables. For example,
questions used by researchers to allocate study subjects to the xerostomia group are displayed as
inspiration for questions to ask patients in order to diagnose dry mouth. More emphasis is allocated
to describing conditions that may not be so well known as opposed to providing details regarding the
causes and pathology of caries and periodontal diseases, the major oral diseases caused or

exacerbated by xerostomia.

Researchers conducted a comprehensive online MEDLINE search of PubMed for articles related to
xerostomia in collaboration with information experts. Researchers also searched the authoritative
Cochrane Collaboration for systematic reviews. These searches were enhanced by hand-searching of
recent tables of contents in relevant journals and following leads in bibliographies in publications. In
selecting evidence for description in this report, most emphasis was placed on recent publications,
according to the mandate for this report. Additional citations were added in the form of original
research reports, reviews, guidelines and online citations. By online searching, reviewers identified

relevant professional associations and other resources helpful for dental practitioners.

Main concepts and conclusions are shown in bold text. Also, individual studies are described in
subsections named Examples of Evidence and experimental and novel research is mentioned in
Research Frontiers. These subsections are set in italic text and single line format for immediate

identification.

The aim of this report is to summarize the current state of the evidence in the scientific literature
regarding dry mouth. It is not the goal to write guidelines for practicing dentists. This report is
intended as a resource for dental practitioners in gaining knowledge and understanding of current
evidence regarding diagnosis, causes, complications and treatment of mouth dryness in order to
better manage patients with this condition. In many cases, such management will be in close

collaboration with the patients’ medical care providers.

1. Saliva in Health and Disease

Saliva is essential for proper sense of taste, initial digestion and chewing, swallowing, maintenance
of healthy gingival tissues and teeth, voice and speech, articulation and denture retention. Saliva
helps prevent potentially severe problems of the hard and soft tissues of the oral cavity, as it plays

important roles in removing food debris and remineralization of enamel/tooth structure, as well as



maintenance of the integrity of the oral mucosa. It also provides a first defense against chemical,
mechanical, and infectious attacks, and acts as a general lubricant for all oral functions. Its
mechanical cleansing action is enhanced by constituent antimicrobial agents (e.g., thiocyanate,
lysozyme, immunoglobulins). Additionally, its buffering properties maintain oral ph.

Research Frontiers: The composition of saliva reflects the oral and general health status to such a
degree that several components can be used for screening and diagnostic purposes, examples of
which are described further in section VII Salivary Diagnostics (page 15).

2. Definition of Xerostomia

Dry mouth (xerostomia) is defined for the public by the National Institute of Dental and Craniofacial
Research-National Institutes of Health (NIDCR) as the condition of not having enough saliva to keep
the mouth moist®. However, xerostomia is the medical term for subjective experience of mouth
dryness (symptom)*”, which may or may not be associated with objectively measured
hyposalivation (reduction in salivary secretion) (sign). This is an important distinction to keep in
mind, and it is not obvious from the NIDCR definition. The term dry mouth is used in the literature
to mean either xerostomia or hyposalivation, or both, so it is imperative to pay attention to the
context in which the term is used®.

Saliva is produced in four major glands or groups of glands with their respective estimated flow rate
of resting whole saliva of 0.4 mL/min) distributed as follows: Submandibular (65%~0.26 mL/min),
parotid (20%~0.08 mL/min), sublingual (8%~0.03 mL/min) and minor salivary glands (7%~0.03
mL/min)*. When measuring saliva production during stimulation with for instance acidic liquid
dripped onto the tongue, the normal stimulated flow rate of whole saliva varies between 1 and 2
mL/min®. So in health, humans are able to increase saliva secretion 2.5 to 5 times when needed
(stimulated) compared to during alert rest. Most researchers use cutoff points between 0.5 and 0.7
mL/min stimulated saliva output for diagnosing objectively assessed xerostomia.

Example of Evidence: Large variability in salivary flow rates within and between individuals has
been reported, which has impaired the establishment of standard values. Among 36 healthy males
and females (18 young, ages 20-38; 18 older, ages 60-77) salivary flow rates varied 27-44% during
a 6 hour period, suggesting that a 45% range in salivary flow rates could be considered normal
salivary variation, and values below 45% of normal levels could be used to define salivary
hypofunction &,

Some patients experience a feeling of oral dryness despite seemingly normal, objectively
4-6 9

measured, levels of saliva secretion™ **, whereas others do not complain about dry mouth

despite objectively diagnosed hyposalivation*>*°.

Examples of Evidence: In case-control studies of menopausal women, the stimulated whole saliva
flow rate and concentrations of ions of magnesium, chloride, sodium, and potassium, as well as total
protein concentrations were not different in those experiencing and those not experiencing oral
dryness. However, oral dryness feeling and its severity seemed to be positively associated with




salivary content of calcium ™2, parathyroid hormone **, cortisol *3, and progesterone **, but was

negatively associated with levels of /74-estradiol *°.

3. Prevalence of Xerostomia

Xerostomia is measured by self-report. It is probably safe to estimate that 20 — 30% of the U. S.
adult population experiences dry mouth® and therefore, it is likely that the dental care practitioner
will encounter patients suffering from dry mouth on a regular basis®®.

Because of the often serious adverse health consequences of xerostomia with its diminishing quality
of life, it is of paramount importance that general dental and medical health care practitioners are
aware of the possibility their patients might suffer from xerostomia. They must be prepared to
identify and treat -- or refer for further evaluation and treatment-- such cases, even for those who do
not seek care for or complain about dry mouth symptoms. Studies have shown that dry mouth is
usually not among the primary complaints patients present with, but if asked, they will agree
they experience dry mouth. In many cases, dentists are the first to notice signs of serious systemic
diseases, such as Sjogren’s Syndrome, an example of dental professionals having an important role
in diagnosing, treating, and referring patients suffering from xerostomia. For guidance in exploring
the possible diagnosis of xerostomia, please see examples of questions to ask patients displayed in
Tables 1A-E (page 23) and common symptoms and signs in Table 2 (page 24).

Examples of Evidence: 1) Prevalence in Populations: Studies from all continents, except for Africa,
have reported prevalences ranging from 13% in family dental practice'” to 63% among hospitalized
patients. A representative study of the Hungarian population, showed that one-third of the adult
population suffers from xerostomia °. Studies in the US are scarce. However, among those 65 years
and older, one study reported a prevalence of 17.2% among 2,482 non-institutionalized in
Maryland*® and another 39% in 600 Floridians™. 2) Racial Difference: No differences in salivary
flow was found between 65-84 year old whites and blacks®®.

a) Severity of Xerostomia: The Xerostomia Inventory (XI)

The Xerostomia Inventory (XI) is an 11-item scale designed to measure the severity of xerostomia,
expressed as one number. The items are displayed in Table 1B (page 23). Several studies have used
this scale in different populations****31>22¢ The X| was found to be correlated with quality of life
as assessed by the 14-item version of the Oral Health Impact Profile (OHIP) scale®. A study over 2

months concluded that a difference in X1 score of 6 scale points was clinically meaningful®®

, and it
was demonstrated that in patients who were about to undergo radiotherapy for head/neck cancer,

there was an increase in xerostomia two months later.

b) Changes in Xerostomia over Time
Few longitudinal studies are published. In the Baltimore Longitudinal Study of Aging (National
Institute on Aging, National Institutes of Health) there was no overall longitudinal effect of time on



stimulated parotid flow rates among 396 healthy 21 — 96 years old women over a 17-year period?’.
Also, there were no significant changes in salivary flow rates over a 1-year period among 39 adults
aged 54-90 years for whole or parotid unstimulated saliva nor for stimulated parotid saliva®®. South
Australians (aged 60+) underwent an interview and dental examination at baseline (N=1,205), and
these assessments were repeated 2, 5 (n=669) and 11 years (n=246) afterward with xerostomia
assessed at 5 and 11 years. While the overall prevalence of xerostomia increased during the
observation period, there was considerable instability, with one-quarter of the cohort changing their

xerostomia status?3,

4. Age and Xerostomia

Saliva production varies between individuals and within individuals. More older people suffer from
dry mouth. However, xerostomia is either 1) a direct effect of various chronic, slowly developing,
cumulative diseases and conditions whose prevalence increases in older age groups or 2) an indirect
consequence of therapy for those ailments, especially the extensive use of xerogenic medications.
Increasing age alone does not cause dry mouth. Increasing age does not by itself cause
hyposalivation.

Examples of Evidence: An Israeli team applied a novel method to measure salivary viscoelasticity by
relaxation times and studied salivary distribution and lubrication and found that submandibular and
sublingual salivary viscoelasticity was significantly higher than that of parotid saliva, especially
during stimulation®. In addition, an age-related reduction of 62% in flow rate was demonstrated,
accompanied by an increase in both relaxation time (by 54%) and protein content (by 48%).
Increased salivary viscoelasticity results in compromised salivary flow and lubrication properties,
which “may render the oral cavities of the elderly and other xerostomic persons more vulnerable” 29,

On the other hand, in a large study (N=3,313) of Swedes who were asked: “Does your mouth
usually feel dry?”, there was no age-related pattern for the 20-60-year olds who were not taking
xerogenic medications, of whom10% to 14% of men and 11% to 20% of women answered
affirmative °. At ages 70 and 80 years, 28% men and 20% women versus 21% men and 39% women,
respectively, answered yes. So there was not a consistent, linear increase in prevalence of
xerostomia by age.

In another Swedish study over a period of 15 years of over 6,000 citizens born in 1942 who
responded every five years from the ages of 50 to 65, there was an almost linear increase in
prevalence in xerostomia from 6% at age 50 to 15% among 65-year olds*’. However, logistic
regression analyses showed that only impaired health and smoking were significantly associated
with daytime xerostomia, whereas age was not significant.

Among 315 Brazilian, independently living individuals aged 60 and over, the prevalence of
xerostomia was 25%>’. Table 1C (page 23) displays the xerostomia definition used. However, the
mean values for unstimulated and stimulated salivary flow were 0.20 mL/min and 1.08 mL/min, the
former about half of normal flow, but the latter within normal range. In a Michigan study of
individuals between 54 and 90 years of age had an average flow of unstimulated saliva of 0.26
mL/min, but with the older (over 70 years) having higher output than those younger *°. A British
study among 1,103 patients in general dental practices concluded that medications usage is a better
predictor for xerostomia than either age or sex *’. There is acinar (secretory) cell atrophy with



aging > *. However, in healthy, non-medicated elders there is no decrement in salivary output **,
supporting a hypothesis that a secretory reserve exists to preserve function in normal aging™.

5. Sex and Xerostomia
In several research reports, feeling of dry mouth consistently is experienced by 25% to 50% more

1728 regardless of age and intake of xerogenic medications®. However, other studies

women than men
report women to have higher salivary output®*°. Oral discomfort is found in many menopausal
women in addition to more general climacteric complaints. Yet, hormone replacement therapy
(HRT) does not necessarily prevent or help women with oral symptoms. White 65-84 year old
women were found to have more xerostomia than black women in Maryland*®. Women tend to
suffer from xerostomia more often than men, although the evidence is mixed.

Research Frontiers: Future gene profiling could identify women who may or may not benefit from
HRT with regard to oral symptoms>.

CAUSES OF XEROSTOMIA

Dry mouth can be caused by a multitude of factors that may result in salivary hyposecretion, some
on a temporary, but most, unfortunately, on a permanent basis. An overview of common causes of
xerostomia is provided in Table 3 (page 25).

1. Primary causes

Primary or direct causes of dry mouth are conditions that directly affect the salivary glands and
cause decreased salivary production and outputs®’. These conditions include: Primary Sjégren’s
Syndrome; salivary gland conditions; endocrine conditions, such as type 1 and type 2 as well as
gestational diabetes; thyroid disease; adrenal conditions; Parkinson’s Disease; renal or hepatic
deficiencies.

Research Frontiers: A novel finding measured diminished salivary flow rates in patients with
periodontitis. The authors concluded that “Periodontitis induces an increase in the output of
proteins, including mucin and amylase, thereby enhancing the protective potential of saliva, but this
is accompanied by a decrease in flow rate” *. Interestingly, this study was able to demonstrate a
dose response relationship between salivary secretion and severity of periodontal disease: The
salivary flow rate steadily diminished from 1.03mL/min in periodontal health to 0.85mL/min in
severe periodontitis, with severity of periodontitis determined by modified CDC/AAP Workgroup'’s
case definitions™.

a) Primary Sjogren’s Syndrome

Primary Sjogren’s Syndrome (PSS) is the most common Xxerogenic disease in the United States with
over a million inhabitants thought to be affected. The condition is named after the Swedish
ophthalmologist, Henrik Samuel Conrad Sjogren (1899 — 1986). PSS is an autoimmune disease
characterized by inflammation of the exocrine glands and may occur independently or in association
with other diseases such as rheumatoid arthritis or lupus. A minimally invasive technique of minor

salivary gland biopsy of the lower lip can aid in the diagnosis *°. The secretory hypofunction causes



dryness of mucosal surfaces, most noticeable of the mouth and eyes. Nine of ten patients are women,

typically postmenopausal®*.

The first large-scale study to compare the oral health of 1,502 PSS sufferers in the United States to
606 age- and sex-matched healthy controls was published in 2008*. Almost all cases (96%)
experienced oral problems, which were the initial symptoms in more than half the PSS patients. Dry
mouth-associated signs and symptoms were common and severe. Oral dryness was significantly
associated with reduced quality of life, including poorer general health and social functioning, as
well as greater fatigue. Cases had 2 -3 times more dental decay or severe periodontal disease than

controls and had 65% more dental visits associated with 2.7 times greater costs.

Awareness and recognition of hyposalivation are essential in order to help patients minimize dryness
symptoms, to institute preventive measures and to limit oral complications®. The dental professional
has the opportunity to ask every patient if he or she is experiencing dry mouth, please see Tables 1A-
1E (page 23) for examples of question to pose and Table 4A-4B (page 17-28) for explorative tasks
for the clinician. In particular, complaints of dryness while eating, or difficulty swallowing dry
foods, or the necessity of using liquids to ease swallowing are important clues that salivary function
may be impaired. As part of a routine oral examination, the dental professional should examine the
oral cavity carefully for signs of salivary gland dysfunction. Findings such as an increase in caries
activity, mucosal alterations, infection, or salivary gland enlargement may indicate salivary
dysfunction. Evaluation should be conducted proactively at each patient visit. Early recognition will
minimize damage and allow appropriate management to begin. Although the salivary dysfunction
may be irreversible, preventive measures and conservative treatments can avoid or limit mucosal
breakdown, infections, and permanent damage to teeth. Adequate symptomatic relief is possible with
local palliative and systemic measures in many patients. Appropriate management of symptoms and
attempts to increase salivary output may help patients feel more comfortable and improve their
quality of life.

Research Frontiers: Currently, mostly palliative management is available*, but gene therapy has
the potential for inserting molecules such as cytokines that could modulate inflammation in salivary
glands to slow or prevent their destruction in Sjogren’s Syndrome. Also, the capacity to produce
molecules that enhance saliva production by residual salivary gland cells might be introduced by
gene transfer. Eventually, development of artificial salivary glands may have application in patients
who have lost all functional salivary glands due to radiation treatment or Sjégren’s syndrome.

2. Secondary causes
Secondary or indirect causes of xerostomia are conditions of which hyposalivation or a feeling of
oral dryness are side effects. The most prevalent of these indirect causes is use of xerogenic

medications, including cytotoxic chemotherapeutic anti-cancer agents. Modest reduction in salivary



gland secretions rates have also been reported in children during leukemia treatment**". Many
individuals suffer simultaneously from several xerogenic factors, such as 1) use of some of hundreds

of nonprescription and prescription drugs; 2) autoimmune disorders, such as rheumatoid

disorders and scleroderma®, or immune deficiency HIV infection, especially in advanced stages**™;

10,31

3) endocrine disorders, such as diabetes and thyroid and adrenal gland diseases; 4)

20,56-60

Parkinson’s disease; 5) graft versus host disease (GVHD) following allogeneic or

61-62

autologous hematopoietic stem cell transplantation or either type®®, and renal or hepatic

deficiencies; 6) malnutrition; 7) chronic or neurogenic pain; 8) stress or nervousness; 9)

%% or 10) recreational drugs such as methamphetamine®®®; 11)

smoking tobacco and cannabis
drinking alcohol or caffeine-containing fluids; as well as 12) sleeping with open mouth or mouth
breathing at any time, such as during nasal congestion, 13) breathing polluted air, and 14) using
inhalers. Finally, dry mouth is a common side effect of several 15) iatrogenic procedures and
regimens, such as anesthesia, NPO (nothing by mouth), intubation/ventilator-assisted breathing,

mechanical oral suctioning, and intravenous feeding.

a) Xerogenic Medications
Xerogenic drugs are the most important cause of xerostomia, with cholinergic antidiuretics,
antihistamines, and antidepressants most dominant. Medications (estimated to exceed 400) from

all major drug groups have the potential to cause dry mouth, even daily aspirin®, hormones, and

iron supplements. Use of inhalants also contributes to oral dryness. Medications taken alone may not
cause xerostomia, whereas polypharmacy, i.e. the use of multiple medications, could. Furthermore,
some medications do not cause dry mouth if taken for a few years, but can if taken for several years.
Thus, reactions to drugs are individualized to such a high degree that it is impossible to reliably
predict whether a given patient will experience the side effect dry mouth. Consequently, there is no
direct dose-response relationship between medication and occurrence or intensity of xerostomia.
Therefore, no list of xerogenic drugs is displayed in this report. Such overviews may be found in
several of the resources listed in Table 6A-6B (pages 33-36). The first item listed, namely the book

titled ““_Dry Mouth, the Malevolent Symptom: a Clinical Guide”, supplies an online list of names of

hundreds of drugs capable of causing xerostomia that can be accessed using a code word found in
the book®.

It is important for the clinician to collect accurate information on a patient’s use of drugs, both those
prescribed and those purchased over the counter. Our team has developed and used in several clinical
studies forms for recording information on medication usage. A generic version that can be edited

and used by practitioners is shown in Figure 1 (page 37).
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In order to prevent or diminish dry mouth symptoms, it might suffice to simply change the dosage to
multiple smaller dosages instead of one, large dose, provided the therapeutic level is maintained. For
a patient with uncontrolled type 2 diabetes, it might suffice to attain glycemic control (using
modifications of diet, exercise, and possibly oral anti-diabetic medication or insulin), which
potentially eliminates the hypo-salivation. Also, exercise can have the same effect on depression as
psychopharmaca’ "%,

Adjusting and fine-tuning a patient’s medication regimen may require considerable patience,
creativity, and collaboration among health care personnel, and of course, the patient has to cooperate
and closely comply with any revised drug regimen. However, such efforts can significantly increase
the patient’s quality of life, especially in combination with the use of additional remedies for oral

dryness, examples of which are displayed in Table 5A-5C (pages 29-32).

Examples of Evidence: Among 3,313 Swedes, the average prevalence of dry mouth was statistically,
significantly greater among medicated than non-medicated subjects, namely 32.1% versus 16.9% °.
There was also a strong association between xerostomia and polypharmacy.

b) Radiation Treatment for Head and Neck Cancer

As the sixth most common cancer in the developed world, squamous cell carcinoma of the head and
neck affects about 45,000 people in the United States. Many of these tumors have disfiguring
effects on the mouth, lips and face, and they also can disrupt a person's ability to eat and swallow.
Even more troubling is that about half the people diagnosed with this type of cancer die within five
years, a statistic that has not changed much the past three decades’. The predominant causes are
tobacco smoking and excessive alcohol consumption. Additionally, human papilloma virus is
recognized as a factor in development of oral squamous cell carcinoma’ . Head and neck cancers
(HNC) include cancer of the lip, oral cavity, oropharynx, hypopharynx, nasopharynx, the glottis
larynx, and the supraglottic larynx. HNC also comprises tumors of the ethmoid and maxillary

sinuses and the salivary glands. However, cancers of the thyroid are not considered to be HNC.

For head and neck cancer (HNC) patients, it is pivotal to assist the patient in avoiding as much
damage to the salivary glands as possible in order to minimize the permanently decreased quality of
life caused by hyposalivation’. Advanced radiotherapy planning approaches may be particularly
important for parotid sparing in radiochemotherapy because of cisplatin-related increased
radiosensitivity of glands’®. For instance, it is possible to use a virtual simulation, 3-dimensional-
conformal-radiotherapy-technique in which the relative toxicity of radiation to the surrounding
normal tissues is reduced, allowing a higher dose of radiation to be delivered to the tumor than
conventional techniques would allow’’. Excellent management of even advanced oropharyngeal
cancer can be obtained using parotid’® and submandibular gland”® sparing intensity modulated

radiotherapy (IMRT) that decreases radiation doses to normal structures without compromising the
11



doses to the target®®. The IMRT technique is currently undergoing further improvement®’. Several
reports published the last few years concern effects of and comparisons between various

76-77, 82-109

radiotherapeutic techniques in HNC patients related to preservation of salivary glands and

in treatment of cervical lymph node metastases from cancers of unknown origin™*.

Radiation treatment of non-head and neck cancer lesions does not directly cause oral complications.
They are consequences of the accompanying dry mouth due to stress and nervousness, as well as to
chemotherapeutic medication and psychopharmaca prescribed for anxiety, depression, or insomnia.
Dental clinicians should manage hyposalivation issues in HNC radiation as they would any other

patient with dry mouth, except in collaboration with the oncology team.

Decisions regarding inclusion of elective nodes also should also take into consideration the need for
preserving as much salivary gland tissue as possible. Unfortunately, it is not yet standard practice by
oncologic teams to be acutely aware of and take into consideration the importance of preserving
salivary glands of any magnitude. Therefore, dental care providers can play a critical role in ensuring

salvation of salivary glands by communicating with the patients’ oncology team.

COMPLICATIONS OF XEROSTOMIA

In the absence of saliva in amounts sufficient for its debriding, antimicrobial, re-mineralizing, and
lubricating functions in health, several oral diseases and conditions will readily develop. These
include caries (especially root caries), periodontal diseases, Candidiasis (thrush), oral mucositis,

111-112

enamel erosion, (subjective) halitosis , and possibly osteonecrosis. Patients also can experience

trouble speaking, chewing, and swallowing (dysphagia).

1. Dental Caries and Periodontal Disease

Apart from being more pronounced throughout the entire dentition in the absence of cleansing saliva
and meticulous oral hygiene and care in xerostomia patients, the two most prevalent oral infectious
diseases, caries and periodontal disease, are mostly pathologically identical to the manifestations in
patients with normal salivation. More root caries as well as caries at unusual surfaces, such as the
buccal surfaces of incisors, is often seen in xerostomia. Dental patients abusing methamphetamine
(3,4-Methylenedioxymethamphetamine, also known as "Ecstasy”, and as "E", "X", "Thizz" and
"XTC") can present with severe xerostomia, rampant caries ("Meth Mouth"), excessive tooth wear,
and poor oral hygiene®®. Oral rehabilitation of patients using methamphetamine can be
challenging.

Research Frontiers: In a study of non-smoking Sjogren’s Syndrome (SS) patients, a novel technique
has been applied that utilized periodontal capillaroscopy to investigate the features of
microcirculation, recording visibility, course, tortuosity (being tortuous or twisted, having many
turns), as well as the possible presence of microhemorrhage, the average caliber of the capillary
loops, and the number of visible capillary loops per square millimeter**®. The study showed evident
12



http://en.wiktionary.org/wiki/tortuous

alterations to the capillaries and a typical conformation of the interdental papilla microcirculation.
Observed were a reduced caliber of capillaries as well as a greater number and tortuosity of
capillary loops. Such capillary alterations contribute to decreased gingival microcirculation and
therefore possibly to diminished healing and anti-inflammatory capacity.

2. Oral mucositis & Candidiasis

Acute oral mucositis (“stomatitis) has emerged as a common, dose-limiting toxicity that often
causes delays and interruptions of radiation therapy of head and neck cancer™®#:94100.114-125 it
subsequent increased treatment duration and costs. Symptoms include patchy or confluent oral
mucositis and severe pain, especially on swallowing, that dictates the need for nasogastric tube

feeding and narcotic medicines*®

. Dentists can play a role in managing this condition on
consultation with the oncology team.

In 2009, the National Comprehensive Cancer Network (NCCN) published guidelines for prevention
and treatment of cancer-related infections of the mouth, such as necrotizing ulcerations, Candidiasis
(thrush), and vesicular lesions with fungi**’ (Table 6A, page 33-35)..

Management of non-radiation-related oral mucositis and Candidiasis is described in detail in a
previous report in this series: “Oral Health of Non-Head & Neck Cancer Patients”.

Salt-water rinses and bioadherent oral gel are relatively inexpensive and nontoxic agents for
managing xerostomia-related mucositis*?. Saliva substitutes can provide symptomatic relief from
symptoms of hyposalivation, and clinical experience suggests that physician-prescribed pilocarpine
is a worthwhile drug option for stimulating saliva production'?®,

Research Frontiers: High-dose enteral glutamine did not reduce the incidence nor severity of oral
mucositis in pediatric oncology patients when given alongside chemotherapy **°. An instrument
named Children's International Mucositis Evaluation Scale (ChIMES) has been developed and
tested ** ¥ as a standard to use among pediatric patients. A different study applied another
measuring instrument, the Oral Mucositis Assessment Scale (OMAS), and concluded that laser

technology can be used as a novel form of both prevention and treatment of the oral mucositis**.

3. Dental Erosion

Any condition that involves vomiting or regurgitation of stomach contents back to the oral cavity
can cause xerostomia and enamel erosion due to the acidity of the stomach contents. Of greatest
importance to reestablishing oral homeostatis following any acid attack on enamel is the saliva.
Salivary flow rate, composition, and buffering capacity are important biological factors influencing
erosive tooth wear. In decreased salivary secretion, dental erosion will be therefore be facilitated ***.
A description follows of causes of repeated vomiting, apart from the occasional bouts of bacterial or
viral infections.

Causes of vomiting: Gastrointestinal disorders (peptic ulcers, hiatus hernia, intestinal obstruction,
gastroenteritis, food allergies); nausea in pregnancy (“morning sickness”); metabolic and
endocrine disorders (diabetes mellitus, renal failure, hyperthyroidism, adrenal insufficiency);
neurological and central nervous system disorders (migraine headaches; vertigo, such as that
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associated with the inner ear disorder Méniere’s disease, and intracranial neoplasms),; psychogenic
vomiting syndrome; chronic alcoholism or binge drinking; side-effect of drugs (central emetic [a
medicine that induces nausea and vomiting] side effects, secondary effects due to gastric irritation),
and eating disorders, such as “bulimic” or “vomiting” anorexia nervosa using purging (self-
induced vomiting and/or laxative abuse) and bulimia nervosa (repeated episodes of binge-eating and
purging). Gastro-esophageal reflux disease (GERD) can also cause dry mouth and enamel erosion,
as acidic stomach content repeatedly leaks back through the esophagus to the oral cavity***. GERD
is usually caused by permanent or transient changes in the barrier between the stomach and the
esophagus, including abnormal relaxation of the lower esophageal sphincter, impaired expulsion of
gastric reflux from the esophagus, or a hiatal hernia, a condition in which part of the stomach moves
above the diaphragm. The most prominent symptom is heartburn. Obesity, cigarette smoking,
pregnancy, and possibly alcohol intake increases the risk of GERD, as does use of several commonly
used medications, such as anticholinergics (e.g., for seasickness), beta-blockers for hypertension or
heart disease, calcium channel blockers for hypertension, bronchodilators for asthma, dopamine-
active drugs for Parkinson's disease, progestin for abnormal menstrual bleeding or birth control,
sedatives for insomnia or anxiety, and tricyclic antidepressants. Rumination Syndrome is a
behavioral disorder consisting of daily, effortless regurgitation of undigested food within minutes of
starting or completing a meal. The food is either held in the mouth or re-chewed and then re-
swallowed or expectorated. This condition is exhibited in 6 to 10% of mentally challenged
institutionalized patients and 20% of people with bulimia, adults with normal intelligence. Erosion

may present in different locations of the dentition depending of the retention/chewing pattern™.

Acidic soft drinks are an increasing source of dental erosion™* as is excessive intake of white wine®®'.
By being aware of the possibility of underlying conditions, dental health care providers can assist
their patients in diminishing the sequelae by recommending frequent oral rinses with water
immediately after oral presence of acidic content, the regular use of fluoride, sleeping in a semi-
reclined position, and referral to medical care providers for possible adjustment of medications and

possibly amelioration or termination of the underlying conditions.
MANAGEMENT OF XEROSTOMIA

Unfortunately, treatment regimens to cure dry mouth are scant, except in a few cases, such as
xerostomia being caused by uncontrolled diabetes, which can be cured by bringing diabetes under
control. Examples of treatments are provided in Table 5 (pages 29) and summarized in the following.

1. Palliative Management

6.44.138 and aim to avoid

Most remedies available for patients with dry mouth are palliative in nature
or alleviate discomfort and pain as well as to prevent complications of xerostomia. Table 5 (pages
29-32) displays remedies to consider for recommendation to patients with dry mouth.

Of great importance is collaboration and mutual consultation between all the patients’ pertinent
medical and dental care providers. Since the majority of cases of xerostomia are caused by xerogenic
medications, it is important to discuss possible prescription of alternative drugs with less desiccative
side effects. Also, for mental health, decreasing dosage of psychopharmaca could for example be

attained by adding an exercise regimen that could consist of simply walking outside.
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Patients should be acutely aware of the importance of proper hydration and should frequently sip
water or sugar free, neutral (non-acidic) liquids, such as salt-free broth. They should avoid any
caffeine-containing drinks, such as tea, coffee, and several soft drinks. Sugar free popsicles and Jell-
O might be soothing. They also would benefit from sipping appropriate liquids during meals, as that
will facilitate chewing, initiation of swallowing, and swallowing. It may also improve the taste of
food. Alcohol and smoking should be avoided to prevent further drying out of the oral cavity.
Xerostomia can be ameliorated by using saliva substitutes in liquid, spray, or gel form. Sugarless
(citrus, cinnamon, or mint-flavored) hard candies can be soothing and stimulate any capability to
produce saliva, as can chewing gum that in dentate individuals preferably should list xylitol as the
first, most abundant, ingredient. There is evidence that xylitol has antibacterial properties that alter
the oral ecology™®. Special denture adhesives for individuals with xerostomia also may provide
some retention aid for removable dentures.

In general, alcohol-free mouth rinses and bland oral care products, such as children’s toothpaste,
are better tolerated in patients with dry mouth than conventional products. A humidifier might also
help adjust air moisture content to a comfortable level, especially at night during sleep when any
residual salivary secretion is physiologically decreased.

Patients with significant xerostomia should be closely monitored for the development of dental
caries, which may be prevented by the daily use of 1.1% sodium fluoride (NaF) dentifrice or gel.

A study evaluated the use of calcium phosphate supersaturated remineralizing rinse in tandem with

1.1% NaF for daily use in patients at high risk for caries due to xerostomia**°

. Compliant patients
experienced a significant increase in reversals of caries, and a significant decrease in net coronal and
root surface caries increment, suggesting that long-term compliance with the daily supersaturated
rinse was protective against caries progression in a high-risk population.

Periodontal diseases may be prevented by using an alcohol-free, bactericidal mouth rinse, such as
chlorhexidine.

Professional oral hygiene procedures and instructions in home care as well as diligent and
meticulous oral self-care are crucial to reduce the bacterial load in the oral cavity and thus the risk
for halitosis and oral infection with its subsequent inflammation. Oral care is also important for the
patient’s general comfort.

Managing patients with xerostomia presents an opportunity to practice dentistry according to the
new paradigm in which the close relationship between oral and systemic condition is acknowledged:
In order to ensure optimal health for mutual patients, the entire team of medical and dental care
providers should closely collaborate and continuously consult each other to explore, select, and

provide the best possible treatment options.
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2. Salivary Secretion Stimulating Treatment

In cases in which some salivary glands remain functional, various forms for stimulation of the
secretory tissue may be attempted to increase the salivary output:

a) Saliva Stimulating Medications

Any agent that has the ability to influence salivary glands to increase production of saliva is termed a
secretagogue. Some patients who do not have certain cardiac and several other conditions may
benefit from the administration of two drugs that are approved by the U.S. Food and Drug
Administration (FDA) for treatment of dry mouth, namely pilocarpine and cevimeline®. Both are
secretagogues, but their side effects include sweating, flushing, and urinary urgency, which may be
dehydrating. Medications that increase saliva secretion are usually effective only a few hours after
intake and therefore need to be taken frequently. Pilocarpine (5 mg g.i.d. t010 mg t.i.d.) has shown
effect even when given during radiation therapy***, and cevimeline (30 mg t.i.d.) is an alternative'*?.
A systematic review from July 2010 of 37 reports on treatment of Primary Sjogren’s Syndrome'*?
reported pilocarpine to be associated with improvements in dry mouth in 3 trials and cevimeline in
two. However, a subgroup of patients with Secondary Sjogren’s Syndrome did not respond to
pilocarpine stimulation'®.

Prescription of any secretagogue drugs should always occur in close collaboration with medical
care providers, if not directly by the physicians, due to the magnitude of contraindications.

Research Frontiers: The American Society of Clinical Oncology’s 2008 clinical practice guideline
update on the use of chemotherapy and radiation therapy protectants recommended that use of
amifostine may be considered to decrease acute and late xerostomia with fractionated radiation
therapy alone for head and neck cancer'**. However, a systematic review on reports on the effects of
the drug on salivary glands in radioactive iodine-treated differentiated thyroid cancer identified only
two reports. Both failed to demonstrate any effect of amifostine over acid-stimulating agents to
increase salivary secretio'®. So until more evidence becomes available, prevention of xerostomia
and mucositis with amifostine is controversial'?®, In a 30-week longitudinal study of women with
Sjogren’s Syndrome published in 2010, daily doses of 400 mg hydroxychloroquine were found to
increase unstimulated, but not stimulated, salivary flow rate'*®. Hydroxychloroquine is classified as
an anti-malarial medication and is also used to decrease inflammation in systemic lupus
erythematosus as well as rheumatoid arthritis and Sjégren's Syndrome (all rheumatic disorders).

b) Non-Medication Salivary Stimulation
Patients irradiated in the head and neck region often suffer from severe dry mouth and for alleviation

use acidic saliva stimulating products, which may cause erosion of teeth'*’ %%,

Research Frontiers: Saliva flow rates increased significantly (15-fold) when sucking Xerodent
lozenges with or without fluoride*®. Both types were found to be non-erosive, however, for
additional caries protection the fluoride variant is preferable'*®,

Modified acidic candy with calcium has reduced erosive potential and could therefore be used as a
saliva secretory stimulant for relief of dry mouth™*’. Eating lemon-lime sorbet just prior to lunch
successfully increased saliva production and food intake among elders with drug-induced dry mouth

residing in a nursing home™*°.
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Massaging the salivary glands, in particular the parotid, is shown to be helpful as part of a mouth
exercise program™°.

Acupuncture: In November 2010, a systematic review of effects of acupuncture in irradiation-
induced xerostomia in 61 articles left only three reports sufficiently similar to be included in the
review™'. Improvement in xerostomia occurred in all three trials. A narrative review from October
2010 identified a potential role for acupuncture in xerostomia®®%. Current evidence is insufficient to
recommend this intervention, but it is sufficient to justify further studies'*®. Since acupuncture is safe
with minimal side-effects and is reported to be clinically effective in some patients® ** 15312 health
professionals should be open to explore the use of acupuncture for management of their cancer
patients with xerostomia.

Mouth Exercises: A unique study reported positive results in the intervention group after a 3 month
oral function promotion program for independently living Japanese™°, which included facial muscle
and tongue exercises as well as salivary gland massage. Indeed, the salivary flow rate increased;
tongue coating scores decreased as did the organoleptic score of oral malodor. The amount of food
debris in the oral cavity decreased, and the tongue dryness also improved.

3. Non-Saliva Stimulating Medications

A 2010 systematic review concluded that melatonin may have beneficial effects in certain oral
pathologies, including periodontal diseases, herpes viral infections and Candida, local inflammatory
processes, xerostomia, oral ulcers and oral cancer mostly due to its anti-inflammatory properties in
alleviating oxidative stress™®.

Research Frontiers: In the current quest for new treatment for patients with compromised oral
health often seen in patients with xerostomia, it was found that the tooth-bleaching agent 10 %
carbamide peroxide (CP) applied in a custom-fitted tray has positive effects on plaque, gingival
health, and caries and may thus hold great promise for patients with dry mouth*®*. CP may reduce
caries by elevating the pH level above that at which carious lesions progress, in addition to
debriding the teeth and improving gingival health.

Palifermin (a recombinant human keratinocyte growth factor; DeltaN23-KGF) is important for
healing. It was the first agent to received FDA approval to stimulate the proliferation and
differentiation of mucosal epithelium to reduce the severity and duration of oral mucositis in patients
receiving myelotoxic therapies requiring hematopoietic cell support*. Palifermin has been used
successfully in a study in patients receiving concurrent chemoradiotherapy for advanced head and
neck squamous cell carcinoma’®. Palifermin appeared to reduce mucositis, dysphagia, and
xerostomia during hyperfractionated radiotherapy (n = 40), but not during standard radiation
therapy (n = 59) while not altering tumor response or survival. The conclusion was that 10 once-
weekly doses of palifermin at 60 microg/kg were well tolerated'®®. Palifermin is used to prevent*®® or
decrease severe oral mucositis'* in the setting of hematopoietic stem cell transplantation and oral
cryotherapy used in conjunction with bolus 5-FU, melphalan, or edatrexate™®.

ADDITIONAL INFORMATION SOURCES ON XEROSTOMIA

Various publications and online resources are listed in Table 6A (pages 33-35) for health care
providers and Table 6B (page 36) for patients. One highly relevant publication is to be especially
recommended, namely “Dry Mouth, the Malevolent Symptom: A Clinical Guide”. This
comprehensive book published in late 2010 was edited by the leading world experts on xerostomia

17



through several decades, Leo M. Sreebny and Arjan Vissink. Please, see Table 6A (page 33) for

more detail, including purchasing information.
VII SALIVARY DIAGNOSTICS

A report on saliva-related conditions would not be complete without a brief mention of additional
attributes and uses of saliva. For the past two decades, salivary diagnostic approaches have been
developed to monitor oral diseases such as periodontal diseases and to assess caries risk'®’. The
mapped salivary proteome, or “dictionary”, of proteins present in human saliva, is currently
available online’. Salivary diagnostics is a dynamic and emerging field utilizing nanotechnology
and molecular diagnostics to aid in the diagnosis of oral and systemic diseases'®.

The avenue of saliva diagnostics incorporating transcriptomic, proteomic, and metabolomic findings
will enable utilizing salivary molecular analytes in cancer*®’, such as oral squamous cell cancer*®”,
the aggressive cancer of the mobile part of the tongue®™, and detection and follow-up of cancer of
the salivary glands themselves'’, as well as cancers located remotely from the mouth'’? such as
breast cancer'’# 1™ Capillary electrophoresis mass spectrometry-based saliva metabolomics also
have identified oral, breast, and pancreatic cancer-specific profiles*™,

Elevated glucose levels in parotid saliva >2 hours after food intake can indicate impaired glucose
tolerance or manifest diabetes mellitus (DM)'"; salivary glucose levels may serve as a simple,
quick, and economical measure of autonomic neuropathy in DM*"®; and type 2 DM could be
detected and monitored via proteomic identification of salivary biomarkers'’’ or by infrared saliva
spectroscopy’®. Mid-infrared spectroscopy has identified salivary periodontitis-specific molecular
markers'’; fatty acids’’”® and three periodontal pathogens'® have been used as diagnostics for
chronic periodontitis; and combinations of salivary biomarkers provide highly accurate predictions
of periodontal disease category'®’. Saliva may also be a clinical tool for bile acid testing*®%. Non-
invasive molecular analysis of fetal DNA is the diagnostic goal of prenatal medicine and it is
hypothesized that saliva might contain such DNA®, Salivary diagnostics can also detect drug
abuse, such as ecstasy®®. Furthermore, the salivary gland secretes proteins and hormones and is a
sophisticated bioreactor that may be used to deliver drugs, genes, proteins or other molecules to the
bloodstream.

In summary, the composition of saliva is likely to be unique to each individual. Saliva provides a
window into the entire body through its content of various substances stemming from conditions in
health and disease anywhere in the human organism, reflecting emotional, endocrinal, nutritional,
metabolic, and genetic variations.

Miniaturization of detection devices (probes) will facilitate salivary diagnostics to be used for
minimally interventional, pain-free, chairside diagnosis, treatment, and monitoring of a host of oral
and systemic conditions, including home-use to alert patients to consult their health professionals at
the earliest sign of disease. The vast majority (87.7%) of a representative sample of U.S. general
dentists (N=1,945) is ready and willing to collect saliva samples for detection and follow-up of
systemic disease’®, and almost all (96.4%) will refer patients to their physician counterparts for
consultation and further follow-up. A new era of practicing dentistry and medicine according to a
novel, collaborative paradigm is here.
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hyperlinks and can therefore be accessed directly from this report when reading it online by
holding down the “Ctrl” key while clicking on the underlined (blue-colored) text.

2) The numbers in parenthesis in the tables refer to citations listed in the bibliography.
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Table 1. Examples of Questions to Ask Patients to Diagnose Xerostomia

Item# | Question Response
1 Does your mouth feel dry when eating a meal? Yes No
2 Do you have difficulties swallowing any foods? Yes No
3 Do you need to sip liquids to aid in swallowing dry foods? Yes No
4 Does the amount of saliva in your mouth seem to be reduced most of the time? Yes No
5 Does your mouth feel dry at night or on awakening? Yes No
6 Does your mouth feel dry during the daytime? Yes No
7 Do you chew gum or use candy to relieve oral dryness? Yes No
8 Do you usually wake up thirsty at night? Yes No
9 Do you have problems in tasting food? Yes No
10 | Does your tongue burn? Yes No

ltem#

Complaint Never Hardly Ever | Occasionally

Fairly Often

Very Often

[EEN

|

I sip liquids to help swallow food. 2 3

4

5

My mouth feels dry when eating a meal.

I get up at night to drink.

My mouth feels dry.

I have difficulty in eating dry foods.

I suck sweets or cough lollies to relieve dry mouth.

I have difficulties swallowing certain foods.

The skin of my face feels dry.

My eyes feel dry.

My lips feel dry.

RPIRPROoNOH O WIN

= O

RRrRrRRR R R R
NNRNNNN NN NN
wWlwlwww|w|lw|w|w|w

The inside of my nose feels dry.

I R R RIS

oljolfjorjorjorforor| ol ool

Item# | Question Response
1 Do you have a constant sensation of dry mouth? Yes No
2 Do you feel the need to ingest liquids during meals? Yes No

ltem#

Question

Response

Does your mouth usually feel dry?

Yes

No

Item# | Question Response
1 Does your mouth usually feel dry? Yes No
2 Do you have difficulty with swallowing? Yes No
3 Do you have trouble with tasting foods? Yes No
4 Is your mouth sensitive to acidic, salty or spicy foods? Yes No
5 Do you have recurring dental decay problems? Yes No

29



*http://www.drymouth.info/consumer/default.asp

Table 2. Assessment of Symptoms and Signs to Diagnose Xerostomia

Action Subjective Symptoms & Complaints Objective Examination for Signs

Ask & e Dry mouth in the morning/at night e Dental mirror sticks to mucosal surfaces or

Clinically e Cheeks sticking to teeth or dentures tongue

Examine: | o Retention problems with dentures « Saliva does not pool in sublingual area
e Removable dentures cause irritation/pain | e Patient has trouble speaking/ articulating
e Don’t use removable dentures e Mucositis (oral soft tissues dry, red, inflamed,
e Trouble chewing tongue fissured)
e Trouble initiating swallowing/swallowing | ® Increase in number or extent of carious lesions
e Need to sip water/liquid “all the time” e Changes in caries presentation, such as incisal,
e Always have glass of water at bedside cuspal, and root caries
e Burning sensation in mouth/tongue e Enamel erosion
e Heartburn ¢ Enlarged salivary glands
e Avoidance of certain foods (sticky, dry, * Eyes dry, red, inflamed (Sjogren’s Syndrome)

spicy, pungent)

Update e Cancer & its treatment *Autoimmune or endocrine diseases:.
Medical e Autoimmune or endocrine diseases* e Sjogren’s Syndrome

History; e Bulimia & Other Eating Disorders e diabetes (frequent urination, thirst)
Probe for: e Alcohol & drug abuse e rheumatoid arthritis

Record ALL | e Patient should bring ALL medications in | e Allergic reactions

medications original packaging e Drug interactions

- e Use special form to record medication e Consult medical care provider:
Prescription, name, dosage, frequency, and start/end date| o Discontinuation or substitution with
a-tl;cr:ﬁins, o Please, see sample form: Figure 1 potentially less xerogenic medication

supplements): = NOTE: Substitution with exercise (54a,54b)
’ o More frequent, but smaller dosages

Caries e Toothache e Especially secondary and root caries, especially
e Sensitivity to heat, cold, acid, sweet in older or head and neck cancer radiation-
treated individuals

Periodontal | e Bleeding gingiva during tooth brushing e Gingivitis

diseases e Sensitivity to heat, cold, sour, sweet e Periodontal pockets

e Exposed root surfaces

Candidiasis | e Pain or “itching” in mouth, especially the | e Check all soft tissue, incl. palate, cheeks,

roof of the mouth sublingual mucosa
Oral ¢ Pain in soft tissues in oral cavity, e Check all soft tissue, incl. palate, cheeks,
Mucositis especially when eating or drinking sublingual mucosa

e Food avoidance (spicy, tangy)
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Enamel
Erosion

Sensitivity to heat, cold, acid, sweet
Decreased occlusal height

e Thinning of enamel, mostly lingual and occlusal;
transparent; yellow dentin might shine through

e Decreased occlusal bite height

e Probe for eating disorders or alcohol abuse

¢ Rhagades: [Candida] infected fissures radiating
from corners of mouth

Halitosis

Bad taste, feeling of bad breath

e Malodor

Dysgeusia

Altered sense of taste

¢ Ask about any changes in sense of taste
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Table 3. Direct and Indirect Causes of Xerostomia

Sjogren’s Syndrome e Autoimmune disorder in which salivary and lacrimal glands are damaged by
inflammation

e Dryness of eyes
e Swelling of salivary glands
o Affects 9 times more women
Lupus e Systemic lupus erythematosus (SLE) is a chronic, inflammatory autoimmune
disorder that may affect the skin, joints, kidneys, heart, lungs, vasculatures, brain,
and mouth
Scleroderma e Scleroderma is a widespread connective tissue disease that involves changes in
the skin, blood vessels, muscles, and internal organs.
Mixed Connective ¢ Diffuse scleroderma can overlap with other autoimmune diseases, including
Disease systemic lupus erythematosus and polymyositis. In such cases, the disorder is
referred to as “mixed connective disease”.
Diabetes Mellitus e Type 1 (insulin-dependent), Type 2, gestational/pregnancy
(DM) e Uncontrolled diabetes can cause hyposalivation, which recedes upon controlling
DM
Ageing e Chronic conditions manifest with increasing age
e Age per se is not causing xerostomia, although evidence is ambiguous
Female Sex e Controversial role; ambiguous evidence
e More women have xerostomia due to living longer and having Sjogren’s

Syndrome

Xerogenic medications/ | e All major drug groups can cause hyposalivation, including psychopharmaca/

Polypharmacy antidepressants antihistamines, diuretics & antihypertensive medication

Cancer treatment e Chemotherapeutic medications

e Radiation of oral or head and neck cancer damaging salivary glands

e Stress & anxiety can cause dry mouth in all cancer patients regardless of
neoplasm location

Asthma, other mostly ¢ Inhaled medications common

pulmonary diseases e Inhaling drugs cause desiccating air flow

Periodontitis e Severity of periodontitis is related to salivary flow rate in a dose-response
manner®®: Periodontitis induces an increase in the output of proteins, including
mucin and amylase, thereby enhancing the protective potential of saliva, but flow
rate is decreased

e Papillary capillaries are altered in Sjogren’s Syndrome causing decreased gingival
microcirculation and therefore possibly to diminished healing and anti-
inflammatory capacity™

Gastro-esophageal e Acidic content from stomach can cause dry mouth and enamel erosion**
reflux disease (GERD)
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Table 3. Direct and Indirect Causes of Xerostomia, continued

Bulimia
Other disorders that
include vomiting

¢ Acidic content from stomach can cause dry mouth and erosion, as well as

increased caries activity due to softening of enamel

Nervousness/stress/
anxiety

Psychological stress causes dry mouth

Alcohol use/abuse

Alcohol is a desiccant
Acidic stomach content in vomiting is xerogenic

Smoking

Smoking of tobacco products & recreational drugs dries out oral mucosa

Drug abuse

Poor oral hygiene

Rampant caries (“Meth mouth” in methamphetamine use)67

Excessive tooth wear®’

The most important factor in treating the oral effects of abuse of
methamphetamine or other drugs is for the patient to stop using the drug.
Continued abuse will make it difficult to increase salivary flow and hinder the
patient's ability to improve nutrition and oral hygiene.

Local anesthetics with vasoconstrictors should be used with care in patients using
methamphetamine because they may result in cardiac dysrhythmias, myocardial
infarction, and cerebrovascular events

Mouth Breathing
Sleeping with open
mouth/Snoring

Air movement through mouth dries out oral mucosa

Rinsing with
mouthwashes
containing alcohol

Alcohol is a desiccant

Breathing polluted air
(dust, fumes, smoke,
dirt, other irritants)

Particles in air may cause oral dryness

Breathing dry (heated)
air

Air movement through mouth dries out oral mucosa, especially when air is dry

Avoidance of liquid
intake

Aversion to bathroom visits due to mobility difficulties, lack of thirst, or in order
to prevent sleep interruption

latrogenic side effects

of medical procedures:

e anesthesia

e NPO (nothing by
mouth)

e Intubation/ventilator
-assisted breathing

e mechanical oral
suctioning

e intravenous feeding

Can dry out the mouth severely, increasing the oral cavity’s vulnerability to
infection and inflammation or accumulation of debris and plaque, causing such
complications as microbial infections and inability to talk or eat
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For ALL Patients:

e Conduct careful medical history

e Carefully record ALL
medications (type, dosage,
frequency, start date)*

e Inquire regarding compliance
with medicine regimen
prescribed

¢ Conduct thorough oral
examinations and keep in mind
all possible underlying causes
deducted from any source, such
as:

= Casual conversation with
patient

= Medical history

= Medication use

= Oral signs (please see Table 1)

= Callus formation on back of
hand/knuckles caused by upper
incisors while provoking
vomiting in eating disorder

= Practitioner’s experience,
imagination & creativity

*Please, see Figure 1.

Table 4A. Tasks for Dental Professional & Recommendations for All Xerostomia Patients

For All Patients with Xerostomia:

e Proper oral hygiene

¢ Do not brush teeth immediately upon
wakening when thin surface layer of
enamel is slightly softened due to acidic
activity and lack or liquid intake during
sleep

e Sip water frequently

¢ Rinse mouth with plain water after eating
& drinking liquids other than water

¢ Anti-caries mouth rinse without alcohol

¢ Anti-caries xylitol-containing products

¢ Anti-periodontal-bacterial mouth rinse
without alcohol

¢ Avoid alcoholic and caffeinated beverages

e Discontinue tobacco smoking, if available
by attending smoking cessation sessions
offered by dental office

e Know possible consequences of smoking

e Use a humidifier at night

e Use salivary flow stimulants: sugarless
gum, hard candy, or lozenges

e Use palliative saliva substitutes, such as:

= Liquids

= Gels

= Sprays
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Table 4B. Tasks for Dental Professional & Recommendations to Patients by Cause of Xerostomia

Lkt Of _ Actions by Dental Care Provider Recommendations to Patients
Xerostomia:
Sjogren’s e Discuss with medical care provider | e Please, see Table 5A
Syndrome: prescription of salivary stimulating | e Understand possible side effects, such as
medication in eligible patients, sweating that may lead to dehydration
such as: *Not a recommended practice, only one new
= Pilocarpine study showing increased salivary flow in
= Cevimeline Sjogren’s Syndrome'*®. Hydroxychloro-quine is
= Amifostine classified as an anti-malarial medication and is
= Hydroxychloroquine* also used to decrease inflammation in systemic
lupus erythematosus as well as rheumatoid
arthritis and Sjogren's Syndrome, all rheumatic
disorders
Xerogenic e Consult with physician for e Urge to participate in medication selection,
Medications & assessment of alternative adaptation, and revision
Polypharmacy: medications and possible reduction | e Urge to be aware exactly which drug is taken

of number or dosage/frequency of
medications

e Psychopharmaca may at least
partially be substituted by other
therapy, such as talking or walking
(psychotherapy & exercise)

for which ailment

¢ Urge to consider being willing to discontinue
any drugs in consultation with physician

¢ Urge to comply with any medication regimen

Cancer Treatment:

Chemotherapy

e Consult with physician for
assessment of alternative
medications and possible reduction
of number or dosage/frequency of
oral or injected medications

¢ Urge to participate in treatment selection,
adaptation, and revision
e Urge to comply with any treatment regimen

Radiation Therapy
of Non-Head and
Neck Cancer
(NHNC)

e Consult with physician for
assessment of alternative methods
to attempt to decrease intensity of
xerostomia

¢ Urge to participate in treatment selection,
adaptation, and revision
¢ Urge to comply with any treatment regimen

Radiation Therapy
of Head and Neck
Cancer (HNC)

e Consult with physician for
consideration of alternative
methods to spare as much salivary
gland tissue as possible

e Discuss with patient the pros and
cons of radiation therapy and
compare frankly to only palliative
treatment in the light of expected
life span and quality of life

¢ Urge to participate in treatment selection,
adaptation, and revision

¢ Urge to comply with any treatment regimen

o Urge to carefully consider options, choices

¢ Urge to be as realistic as possible
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Table 5. Remedies to Possibly Recommend to Xerostomia Patients

Pilocarpine Hydro-
cholide

o Affects the nervous
system to increase
saliva secretion

e Drug class:
cholinergic agonists

e Cancer Treatment:

¢ 10 mg 3 times/day

e Sjogren’s Syndrome:

010 mg 4 times/day

o Take without food

e FDA pregnancy
category C:
Unknown whether
harmful to unborn or
breast-feeding baby

Salagen®
5mg & 7.5mg
tablets

o http://www.eisai.com/pdf files/201370-
B%20Salagen%200utsert.pdf

e Manufactured by: 201370 Patheon Inc.,
Ontario, L5N 7K9. Manufactured for: Eisai
Inc., Woodcliff Lake, NJ 07677.

e Many drug interactions

e Consult with medical care provider before
prescribing Salagen®

e Some patients may benefit

e Contraindicated in heart disease

e The side effect of sweating may cause
dehydration and worsen dry mouth
condition™*?

e Some benefit in 1 to 2 weeks; may take up
to 3 months for full effect

Cevimeline 30 mg t.i.d. Evoxac® e Some patients may benefit**?
e Many drug interactions, see:
http://www.ncbi.nlm.nih.gov/pubmedhealth/
PMH0000452
Amifostine 500 mg of amifostine |Ethyol® e Manufactured by: MedImmune Pharma B.V.
in single-use vial for 6545 CG Nijmegen The Netherlands
reconstitution for e http://www.medimmune.com/
Injection e Distributor: Ben Venue, Inc. Bedford, Ohio
) 44146; Product information: 1 877 633 4411
Selective cyto- e U.S. Patents 5,424,471;5,591,731;5,994,409
protective agent used » Recommended by 2008 clinical practice
to help reduce certain guidelines of American Society of Clinical to
toxicities associated consider for decreasing acute & late
with cancer chemo- xerostomia with fractionated radiation
therapy and therapy alone for head and neck cancer'*!
radiotherapy. e http://www.accessdata.fda.gov/drugsatfda
docs/label/2008/020221s0241bl.pdf
Hydroxychloroquine |400 mg/day Plaquenil® Not a standard practice; only one new study
Dolquine® demonstrated increased salivary flow in
Quensyl® Sjogren’s Syndrome™*®
Apple acid Lozenge Xerodent® e http://www.actavis.dk/dk/products/Xerodent.htm
Sodium fluoride Taste: 30 & 90 lozenges |e Not available in the U.S., but in Denmark,
Xylitol e Licorice Norway, Sweden, Finland, Great Britain
e Orange o Apple acid stimulates saliva production

¢ Fluoride strengthens enamel
¢ Xylitol inhibits bacterial growth &
enhances re-mineralization
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Table 5. Remedies to Possibly Recommend to Xerostomia Patients, continued

Proper (immaculate)

o Extra soft toothbrush

« Biotene Dry

e Biotene by Glaxo Smith Kline;

e Urea peroxide
« urea hydrogen
peroxide
« percarbamide

 Oxidizer

« 3% hydrogen
peroxide equivalent

o FDA pregnancy
category C:Unknown
whether harmful to
unborn or breast-

« NUPRO® White
Gold Take Home
Carbamide
Peroxide
(Dentsply)

o White & Brite™
whitener

home oral hygiene | Toothpaste Mouth Toothpast{ http://www.biotene.com/Products/Toothpa
regimen with formulated for dry |e Biotene Sensitive| ste.aspx;
professional mouth Toothpaste Low-foam toothpastes without sodium
intensive preventive |e Children’s (mild) |« Biotene PBF lauryl sulfate
care and monitoring | toothpaste Toothpaste

« Dental floss without |e Any children’s

strong flavor toothpaste

« Disclosing agents
10 % carbamide « Tooth-bleaching « Dr. Collins All  |e One study found the tooth-bleaching agent
peroxide agent applied in a White Bleaching {10 % carbamide peroxide has positive
Also called: custom-fitted tray System effects on plaque, gingival health & caries

(elevates pH) and may thus hold great
promise for patients with dry mouth *%*
« Peroxide is the active ingredient
« http://www.dentsply.com/default.aspx?pa
geid=757
e http://solutions.3m.com/wps/portal/3M/en
US/3M-ESPE-NA/dental-professionals/

Fixed combination
of essential oils:
thymol 0.064%
eucalyptol
0.092%

methyl salicylate
0.060 %

e menthol 0.042 %

Antibacterial
(Not Antiseptic)

hydrolyzed gelatin

feeding baby (3M-ESPE) products/category/whitening/white-brite/
1.5% hydrogen Antiseptic None e Mix OTC standard 3% solution with water
peroxide mouth rinse (50/50 mix)
« Might be as effective as 10 % carbamide
peroxide tooth whiteners
2.5 mg chlorhexidine | Strip for pocket Periochip® « Manufactured by Perio Products Ltd.,
gluconate depth >5 mm Biodegradable  |[Jerusalem, Israel
Bacteriocidal chip made of o http://www.dexcel.com/DrugslL/Recipe/p

eriochip/Int
« Distributed by Dexcel Pharma

Technologies Inc., Edison, N.J.
« Approved by the FDA in May 1998

LISTERINE® ZERO™
Alcohol free

e http://www.listerine.com/product-zero.jsp
¢ Johnson & Johnson Healthcare Products
Division of McNEIL-PPC, Inc.

0.05% sodium
fluoride (0.02% w/v
fluoride ion)

Caries
preventive
Bacteriostatic

ACT® Fluoride Rinse:
o Mint (green

Sanofi Aventis:
http://www.actfluoride.com/mint-fluoride-

o Cinnamon (red)
o Kids (blue)
o Bubblegum Blowout

rinse.html;
Product selection:
http://www.actfluoride.com/productcompari

(pink)
e Alcohol free

son.html
Use only for children >6 years.

e Highest fluoride

Supervise children 6-12 years: Parents
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concentration in rinse
form available without
prescription

e Exact dosage meter
(20ml) built into bottle

e American Dental
Association Seal of
Acceptance

Resource Center:
http://www.actfluoride.com/parents/index.ht
ml

8 part education pamphlets (pdf):
http://www.actfluoride.com/professional/pat
iented.html

0.12% chlorhexidine
gluconate

e Antiseptic:
o bactericidal
o bacteriostatic

None
(Naturally alcohol free)

e Effective on both Gram-positive & Gram-
negative bacteria
e ~Neutral: pH range 5-7

1.5% hydrogen
peroxide mouth
rinse

0.12% chlorhexidine
gluconate
+ 11.6% alcohol

Prescription only(Rx)

Antiseptic

¢ Antiseptic:
o bactericidal
o bacteriostatic
e ~Neutral:
pH range 5-7
e Effective on
Gram-positive

None
(Naturally alcohol free)

1)Peridex™: Chlor-
hexidine Gluconate
0.12% Oral Rinse (Rx)
by 3M-ESPE
2)Perichlor (Rx) by
Pharmascience
(?% alcohol)

Mix standard 3% solution with water: 1/1
mix = 50%/50% mix

1)http://solutions.3m.com/wps/portal/3M/en
US/3M-ESPE-NA/dental-
professionals/products/category/preventiv
e/peridex/
2)http://www.pharmascience.com/Applicatio
ns/Details.aspx?ProductID=185
3)http://www.colgate.com/app/Colgate/US/O

+ 11% alcohol
2)0.02% NaF x 2/day
(0.009% fluoride ion

Sugarless chewing
gum with 30%
xylitol (=first
ingredient)

e Anti-bacterial

e Remineralization

enhancer

& Gram- 3)Periogard Oral Rinse C/Products/FromTheDentist/PerioGardAnti
negative (Rx) by Colgate microbial.cvsp
bacteria
Fixed combination  |Antibacterial | All* LISTERINE® e http://www.listerine.com/product-zero.jsp
of essential oils: (Not Antiseptic)| products, except for e Johnson & Johnson Healthcare Products
e thymol 0.064% LISTERINE® ZERO™ |Division of McNEIL-PPC, Inc.
e cucalyptol *Including: e 1)A additional anti-caries affect; marketed
0.092% DLISTERINE® TOTAL™ since 11/30/2009
e methyl salicylate 2)LISTERINE® e 2)Spray in small bottle
0.060 % POCKETMIST e 3)Instantly dissolving” strips
e menthol 0.042 % 3)LISTERINE® POCKET-
+ 21.6% alcohol PAKS®
1) 0.05% sodium Anti-caries ACT Restoring™ Sanofi Aventis:http://www.actfluoride.com/
fluoride (NaF)(0.02%Antibacterial | Mouthwash Professional Resource Center:
fluoride ion) x1/day |(Not Antiseptic)) ACT TOTAL CARE http://www.actfluoride.com/professional/alc

e Salivary stimulant

Wrigley’s Extra

gum

ohol.html

Menthol sugar free

e Not sold in the US

Wrigley Scandinavia AB, Box 1616, S-
183 16 Taby, Sweden;
infosw@wrigley.com;
tel.: +46 (0)8 544 760

Sugarless chewing
gum with xylitol as
first ingredient

Salivary stimulant,

anti-bacterial,

remineralization

enhancer

Xylifresh

Leaf International, Oosterhout, The
Netherlands;
http://www.leaf.eu/brands/xylifresh.html
Sweetened with 100 percent Xylitol
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Spray

Moisturizer

Biotene
Moisturizing Mouth
Spray

Biotene by Glaxo Smith Kline;
http://www.biotene.com/Products/Spray.
aspx

Water

Moisturizer

Sugarless chewing
gum

Salivary stimulant
Apple mint flavor

Biotene Dry Mouth
Gum
Biotene PBF Gum

GlaxoSmithKline:
http://www.biotene.com/Products/Gum

.aspXx

Lozenges

Salivary stimulant

SalivaSure™
lozenges (formerly

Scandinavian Formulas, Perkasie, PA:
http://www.naturalypure.com/DryMout

called Salix) hRelief.htm
Saliva substitute: Neutral, supersaturated | Caphosol® EUSAPharma (USA), Inc.
Moistens, cleans, Ca(2+)/PO(4)(3-), Use | 2 min.x 4-10/day in | Tel.: (215) 867-4900
dissolves mucin also in xerostomia cancer treatment http://www.caphosol.com/

Saliva substitute

Saliva substitute
Moisturizer

Glandosane®

Fresenius Kabi, Ltd, D-61352 Bad
Homburg, GermanyT +49 (0) 6172 608-
0

http://www2.fresenius-
kabi.com/internet/kabi/gb/fkintpub.nsf/
Content/Product+Features+Glandosane

Glycerin-based

<60 sprays/day
Can be swallowed

Gel Moisturizer/Lubricant| Biotene Oral Biotene by Glaxo Smith Kline;
Anti-bacterial Balance Gel http://www.biotene.com/Products/Gel.a
(not antiseptic) SpX
Liquid Moisturizer/Lubricant| Biotene Oral Biotene by Glaxo Smith Kline;
Anti-bacterial Balance Liquid http://www.biotene.com/Products/Liqui
(not antiseptic) d.aspx
Liquid Moisturizer/Lubricant| Oasis Mouthwash | Oasis Consumer Healthcare LLC,
Glycerin-based 1 oz. for >30 Cleveland, OH 44115
Mild mint flavor seconds http://www.0asisdrymouth.com/Pages/
Not intended to be | Products.aspx
swallowed
Spray Moisturizer/Lubricant| Biotene Moisturizing| Biotene by Glaxo Smith Kline;
Anti-bacterial Mouth Spray http://www.biotene.com/Products/Spra
(not antiseptic) y.aspx
Spray Moisturizer Moi-Stir® Oral Spray| Kingswood Laboratories, Inc., 10375
Aqgueous solution with Hague Rd, Indianapolis, IN 46256
predominant Tel.: 317-849-9513/ 800-968-7772
electrolytes present in http://www.kingswood-
saliva labs.com/moistir.html
Spray Saliva substitute MouthKote Dry Parnell Pharmaceuticals, Inc., 1525 San
Moisturizer Mouth Spray Francisco Blvd., San Rafael, CA 94901
Xylitol-sweetened Tel.: 800-457-4276415-256-1800
http://www.parnellpharm.com/mouthko
te.htm
Spray Moisturizer/Lubricant| Oasis Mouth Spray | Oasis Consumer Healthcare LLC,

Cleveland, OH 44115
http://www.o0asisdrymouth.com/Pages/

Products.aspx
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http://www.biotene.com/Products/Gum.aspx
http://www.biotene.com/Products/Gum.aspx
http://www.naturalypure.com/DryMouthRelief.htm
http://www.naturalypure.com/DryMouthRelief.htm
http://www.caphosol.com/
http://www2.fresenius-kabi.com/internet/kabi/gb/fkintpub.nsf/Content/Product+Features+Glandosane
http://www2.fresenius-kabi.com/internet/kabi/gb/fkintpub.nsf/Content/Product+Features+Glandosane
http://www2.fresenius-kabi.com/internet/kabi/gb/fkintpub.nsf/Content/Product+Features+Glandosane
http://www.biotene.com/Products/Gel.aspx
http://www.biotene.com/Products/Gel.aspx
http://www.biotene.com/Products/Liquid.aspx
http://www.biotene.com/Products/Liquid.aspx
http://www.oasisdrymouth.com/Pages/Products.aspx
http://www.oasisdrymouth.com/Pages/Products.aspx
http://www.biotene.com/Products/Spray.aspx
http://www.biotene.com/Products/Spray.aspx
http://www.biotene.com/Products/Spray.aspx
http://www.biotene.com/Products/Spray.aspx
http://www.kingswood-labs.com/moistir.html
http://www.kingswood-labs.com/moistir.html
http://www.parnellpharm.com/mouthkote.htm
http://www.parnellpharm.com/mouthkote.htm
http://www.oasisdrymouth.com/Pages/Products.aspx
http://www.oasisdrymouth.com/Pages/Products.aspx
http://www.biotene.com/Products/Spray.aspx
http://www.biotene.com/Products/Spray.aspx

Humidifier Moisturizer Any At night if air is dry

Sleep w/mouth closed | Avoid dehydration n/a Air stream is a desiccant

Avoid alcohol Avoid dehydration Any Alcohol is a desiccant

Avoid dry, sticky, Avoid pain & Any Also avoids food adherence to oral
spicy, or salty foods | irritation tissues & problems

chewing/swallowing

Do not smoke Avoid dehydration Any tobacco, etc. Smoke is a desiccant

Table 6. Additional Informational Resources

Table 6A. Resources for Health Care Providers

Sreebny L, Vissink A, editors. “Dry mouth, the malevolent symptom: a clinical guide”. Singapore: Wiley-
Blackwell; 2010. 268 pp. ISBN: 978-0-8138-1623-4; Paperback
For purchase: http://www.wiley.com/WileyCDA/WileyTitle/productCd-0813816238.html ($74.99)

“Xerostomia, more commonly called dry mouth, affects an estimated 20% of adults worldwide and can
severely diminish one’s quality of life. Dry Mouth, the Malevolent Symptom: A Clinical Guide (“Dry
Mouth”) relies on evidence-based research to provide an introductory primer on oral dryness and the
modalities available to treat it. The book describes the varied etiology of the disease, but emphasizes
clinical protocols and step-by-step procedures for diagnosis and treatment planning.

Dry Mouth is a user-friendly manual guiding clinicians through identifying and managing this common
condition. Causes including radiotherapy, chemotherapy, systemic diseases, polypharmacy, and the
natural progression of aging are discussed in conjunction with the clinical symptoms and signs associated
with each one. Multiple avenues for treatment are presented, highlighting salivary stimulation and
supplementation techniques, pharmacologic aids, and critically required oral therapy. Although intended
primarily for the professions that treat those affected by xerostomia, Dry Mouth may also be of interest to
sufferers of this condition”. Please note: All illustrations from this publication as well as supplementary
information may be accessed online by using a code word found in the book.

Jensen SB, Pedersen AM, Vissink A, Andersen E, Brown CG, Davies AN, et al. “A systematic review of
salivary gland hypofunction and xerostomia induced by cancer therapies: management strategies and
economic impact”. Support Care Cancer. 2010 Aug;18(8):1061-79.

Jensen SB, Pedersen AM, Vissink A, Andersen E, Brown CG, Davies AN, et al. “A systematic review of
salivary gland hypofunction and xerostomia induced by cancer therapies: prevalence, severity and impact
on quality of life”. Support Care Cancer. 2010 Aug;18(8):1039-60.

“Drug Facts and Comparisons”, Wolters Kluwer, St. Louis, MO, 2008

“Drug Information Handbook for Dentistry”, LexiComp, Hudson (Cleveland),OH, 2008

“Physician’s Desk Reference”, Medical Economics Co., Des Moines, 1A, 2008

“U.S. Pharmacopeia”, Micromedex, Englewood, CO, 2008

“Merck Manuals”: Generic and trade (brand) names for drugs:
http://www.merckmanuals.com/professional/drugnames-index/generic/a.html

American College of Rheumatology (ACR) | “Arthritis and Rheumatic and Musculoskeletal Diseases”:
http://www.rheumatology.org/

American Dental Association “Dry Mouth”:http://www.ada.org/3014.aspx?currentTab=1
“There is no professional/clinical information on this topic”

American Dental Association: ADA® Evidence-Based Reviews:

Center for Evidence-Based Dentistry™ http://ebd.ada.org/SearchResult.aspx?Search=xero

Dental Healthcare Professional Journal http://www.nature.com/vital/journal/v6/n2/full/vital944.html

Database (requires free subscription)
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http://www.wiley.com/WileyCDA/WileyTitle/productCd-0813816238.html
http://www.merckmanuals.com/professional/drugnames-index/generic/a.html
http://www.rheumatology.org/
http://www.ada.org/3014.aspx?currentTab=1
http://ebd.ada.org/SearchResult.aspx?Search=xero
http://www.nature.com/vital/journal/v6/n2/full/vital944.html

Head and Neck Cancer Alliance
(formerly known as The Yul Brynner Head
and Neck Cancer Foundation)

“Oral, Head and Neck Cancer Awareness Week™:
http://campaign.r20.constantcontact.com/render?llr=or50j5cab
&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE TOHU-
BcHILXIAES8z-
NXB8z1F7hS7ammRsUg6BpMx2VPNFnOdquRflVi2lDc2K
1mRDsJIIOFXSTam4hhAXVRiX04XWBaDRHdYd

Head and Neck Cancer Alliance
(formerly known as The Yul Brynner Head
and Neck Cancer Foundation)

http://www.headandneck.org

50 Facts about Oral, Head and Neck Cancer:
http://www.headandneck.org/atf/cf/%7B62182A04-09FB-
47FA-80AB-94B692B89FF3%7D/50facts.doc

Table 6A. Resources for Health Care Provid

ers, continued

International Academy of Oral Oncology
(IAOO)

Official Journal: “Oral Oncology”
http://www.elsevier.com/wps/find/journaldescription.cws ho
me/105/description#description

International Academy of Oral Oncology
(IAOO)

Comprehensive list of URLs for Oral Cancer:
http://www.homepages.ucl.ac.uk/~sthvcms/iaoo/links.html

National Comprehensive Cancer Network
(NCCN)

http://www.nccn.org/index.asp

National Comprehensive Cancer Network
(NCCN)

“NCCN is a not-for-profit alliance of 21 of
the world’s leading cancer centers and is
dedicated to improving the quality and
effectiveness of care provided to patients
with cancer.”

Clinical guidelines for health care providers:
http://www.oralcancerfoundation.org/treatment/pdf/infections-

NCCN.pdf &
http://www.nccn.org/professionals/physician gls/f quidelines.a

Sp
(Free login required):
Head and Neck Cancers:
e Cancer of the Lip
o Cancer of the Oral Cavity
o Cancer of the Oropharynx
e Cancer of the Hypopharynx
e Cancer of the Nasopharynx
e Cancer of the Glottic Larynx
e Cancer of the Supraglottic Larynx
e Ethmoid Sinus Tumors
e Maxillary Sinus Tumors
¢ Unresectable/Recurrent/Persistent Head and Neck Cancer
e Occult Primary
e Salivary Gland Tumors
e Mucosal Melanoma

National Institute of Dental & Craniofacial
Research (NIDCR), National Institutes of
Health (NIH), USHHS

“Dry Mouth (Xerostomia)”:
http://www.nidcr.nih.gov/OralHealth/Topics/DryMouth

National Institutes of Health (NIH), USHHS

“Dry Mouth” interactive textbook:
http://symptomresearch.nih.gov/chapter 27/sec2/cpfs2pgl.htm

National Institutes of Health: National
Library of Medicine

Scleroderma:
http://www.nlm.nih.gov/medlineplus/ency/article/000429.htm

Oral Cancer Foundation (OCF)

http://www.oralcancerfoundation.org/searchresults.htm?cx=01
5422755131303034108%3A03fylifwmag&cof=FORID%3A1
1&q=bartlett#328

Oral Cancer Foundation (OCF)

“Prevention and Treatment of Cancer-Related Infections”, 41

pp:
http://www.oralcancerfoundation.org/treatment/pdf/infections-
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http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://www.headandneck.org/
http://www.headandneck.org/atf/cf/%7B62182A04-09FB-47FA-80AB-94B692B89FF3%7D/50facts.doc
http://www.headandneck.org/atf/cf/%7B62182A04-09FB-47FA-80AB-94B692B89FF3%7D/50facts.doc
http://www.elsevier.com/wps/find/journaldescription.cws_home/105/description#description
http://www.elsevier.com/wps/find/journaldescription.cws_home/105/description#description
http://www.homepages.ucl.ac.uk/~sfhvcms/iaoo/links.html
http://www.nccn.org/index.asp
http://www.oralcancerfoundation.org/treatment/pdf/infections-NCCN.pdf
http://www.oralcancerfoundation.org/treatment/pdf/infections-NCCN.pdf
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.nidcr.nih.gov/OralHealth/Topics/DryMouth/
http://symptomresearch.nih.gov/chapter_27/sec2/cpfs2pg1.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000429.htm
http://www.oralcancerfoundation.org/searchresults.htm?cx=015422755131303034108%3Ao3fylifwmag&cof=FORID%3A11&q=bartlett#328
http://www.oralcancerfoundation.org/searchresults.htm?cx=015422755131303034108%3Ao3fylifwmag&cof=FORID%3A11&q=bartlett#328
http://www.oralcancerfoundation.org/searchresults.htm?cx=015422755131303034108%3Ao3fylifwmag&cof=FORID%3A11&q=bartlett#328
http://www.oralcancerfoundation.org/treatment/pdf/infections-NCCN.pdf

NCCN.pdf

Oral Cancer Foundation (OCF)

“Xerostomia Information for Dentists™;
http://www.oralcancerfoundation.org/dental/xerostomia.htm

Sjogren’s Syndrome Classification Criteria:

American-European Consensus

http://ard.bmj.com/cgi/reprint/61/6/554
(requires free subscription)

Sjogren’s Syndrome Foundation:

http://www.sjogrens.org/

Sjogren’s Syndrome:

“Information for Healthcare Providers”:
http://www.sjogrens.org/home/about-sjogrens-
syndrome/healthcare-providers

Table 6A. Resources for Health Care Providers, continued

Sjogren’s Syndrome: Diagnosis Criteria

http://www.sjogrens.org/home/about-sjogrens-
syndrome/healthcare-providers/diagnosis-criteria

Sjogren’s Syndrome Clinic

National Institute of Dental and Craniofacial

Research (NIDCR)
Building 10, Room 1N113
10 Center Drive MSC 1190
Bethesda, MD 20892-1190
Tel: 301-435-8528

http://www.nidcr.nih.gov/Research/NIDCRLaboratories/Mole
cularPhysiology/SjogrensSyndrome/

Sjogren’s Syndrome Foundation, Inc.
6707 Democracy Blvd Suite 325
Bethesda, MD 20817

Tel: 1-800-475-6473

http://www.sjogrens.org/

The International Academy of Oral
Oncology [IAOQ]

http://www.homepages.ucl.ac.uk/~sfhvcms/iaoo/index.html

Wrigley Chewing Gum:

List of Xerogenic Drugs:
http://www.drymouth.info/practitioner/SearchByClass.asp

Wrigley Chewing Gum: Information for
Healthcare Providers

“Dry Mouth”:
http://www.drymouth.info/practitioner/sources.asp#source
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http://www.oralcancerfoundation.org/treatment/pdf/infections-NCCN.pdf
http://www.oralcancerfoundation.org/dental/xerostomia.htm
http://ard.bmj.com/cgi/reprint/61/6/554
http://www.sjogrens.org/
http://www.sjogrens.org/home/about-sjogrens-syndrome/healthcare-providers
http://www.sjogrens.org/home/about-sjogrens-syndrome/healthcare-providers
http://www.sjogrens.org/home/about-sjogrens-syndrome/healthcare-providers/diagnosis-criteria
http://www.sjogrens.org/home/about-sjogrens-syndrome/healthcare-providers/diagnosis-criteria
http://www.nidcr.nih.gov/Research/NIDCRLaboratories/MolecularPhysiology/SjogrensSyndrome/
http://www.nidcr.nih.gov/Research/NIDCRLaboratories/MolecularPhysiology/SjogrensSyndrome/
http://www.sjogrens.org/
http://www.homepages.ucl.ac.uk/~sfhvcms/iaoo/index.html
http://www.drymouth.info/practitioner/SearchByClass.asp
http://www.drymouth.info/practitioner/sources.asp#source

American College of Rheumatology (ACR)

“Arthritis and Rheumatic and Musculoskeletal Diseases™:
http://www.rheumatology.org/

American Dental Association

“Dry Mouth”
http://www.ada.org/3014.aspx?currentTab=1

Head and Neck Cancer Alliance
(formerly known as The Yul Brynner Head
and Neck Cancer Foundation)

“Oral, Head and Neck Cancer Awareness Week™:
http://campaign.r20.constantcontact.com/render?llr=or50j5cab
&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE TOHU-
BcHLXIAES8z-
NXB8z1F7hS7ammRsUg6BpMx2VPNFnOdquRflVi2IDc2K1
MRDsJII0FXSTam4hhAXVRiX04XWBaDRHdYd

Head and Neck Cancer Alliance
(formerly known as The Yul Brynner Head
and Neck Cancer Foundation)

http://www.headandneck.org:

“50 Facts about Oral, Head and Neck Cancer™:
http://www.headandneck.org/atf/cf/%7B62182A04-09FB-
47FA-80AB-94B692B89FF3%7D/50facts.doc

National Comprehensive Cancer Network
(NCCN)

“A website devoted to patients, caregivers, and their families
http://www.nccn.com/

National Institutes of Health (NIH), U.S.
Department of Health and Human Services

“Dry Mouth” interactive textbook:
http://symptomresearch.nih.gov/chapter 27/sec2/cpfs2pgl.htm

Sjogren’s Syndrome Patients Support Site

“Living with Dryness”:
http://www.livingwithdryness.com/

Sjogren's Syndrome Foundation, Inc.
6707 Democracy Blvd Suite 325
Bethesda, MD 20817

Tel: 1-800-475-6473

http://www.sjogrens.org/

Sreebny L, Vissink A, editors. Dry Mouth,

the Malevolent Symptom: a Clinical Guide.
Singapore: Wiley-Blackwell; 2010. 268 pp.
ISBN: 978-0-8138-1623-4

Book: May be of interest to patients.

For purchase: Paperback; $74.99:
http://www.wiley.com/WileyCDA/WileyTitle/productCd-
0813816238.html

U.S. Department of Health and Human
Services, National Institutes of Health

(NIH), National Institute of Dental and
Craniofacial Research (NIDCR)

“Dry Mouth”. 8pp pamphlet for patients:
http://www.nidcr.nih.gov/NR/rdonlyres/A22079A5-8C4C-
4E6D-80C1-D6A1D2EBQ7F8/0/DryMouth.pdf

Wrigley Chewing Gum: Information for
Patients

“Dry Mouth”:
http://www.drymouth.info/consumer/default.asp
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http://www.rheumatology.org/
http://www.ada.org/3014.aspx?currentTab=1
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://campaign.r20.constantcontact.com/render?llr=or5oj5cab&v=001J8BvtJGIt7vjdd3QIXjNcpDaaV8yKuE_T0HU-BcHLxIAE8z-NXB8z1F7hS7ammRsUq6BpMx2VPNFnOdquRfIVi2lDc2K1mRDsJlI0FxSTam4hhAXVRiXo4XWBaDRHdYd
http://www.headandneck.org/
http://www.headandneck.org/atf/cf/%7B62182A04-09FB-47FA-80AB-94B692B89FF3%7D/50facts.doc
http://www.headandneck.org/atf/cf/%7B62182A04-09FB-47FA-80AB-94B692B89FF3%7D/50facts.doc
http://www.nccn.com/patient-guidelines.html
http://symptomresearch.nih.gov/chapter_27/sec2/cpfs2pg1.htm
http://www.livingwithdryness.com/
http://www.sjogrens.org/
http://www.wiley.com/WileyCDA/WileyTitle/productCd-0813816238.html
http://www.wiley.com/WileyCDA/WileyTitle/productCd-0813816238.html
http://www.nidcr.nih.gov/NR/rdonlyres/A22079A5-8C4C-4E6D-80C1-D6A1D2EB07F8/0/DryMouth.pdf
http://www.nidcr.nih.gov/NR/rdonlyres/A22079A5-8C4C-4E6D-80C1-D6A1D2EB07F8/0/DryMouth.pdf
http://www.drymouth.info/consumer/default.asp

Figure 1. Medication Usage Form (Please see comments on the following page)
NAME OF DENTAL PRACTICE
STREET, CITY, ZIP CODE
TELEPHONE NUMBERS

MEDICATIONS
Patient ID: Date: Reviewer:

1. Diabetes medication taken now or in the last 6 months? Uves UNo => Goto#2 UDon’t Know

Name of Diabetes Dosage Frequency Start Date End Date

Medication Amount (IUUnit ) (times/day) (MM/DD/YYYY) | (MM/DD/YYYY)
or mg

2.Non-Diabetes prescription medication taken now or in the last 6 months? Yes [WNo=>Goto#3 WDon’t Know

Name of Non-Diabetes Dosage Frequency Start Date End Date
Prescription Medication Amount (mIUnTé 2 (times/day) (MM/DD/YYYY) | (MM/DD/YYYY)

3. Non-prescription medication taken now or in the last 6 months........ UYes UNo=>Goto#2 Don’t Know

Nam_e Of_ Non-Prescription Dosage Frequency Start Date End Date
Medication (OTC, drops, Amount Unit (times/day) | (MM/DD/YYYY) | (MM/DD/YYYY)
vitamins, supplements, etc.) (ml, mg, g)

COMMENTS:
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Comments to Fig. 1 Medication Usage Form (Please see form on the previous page)

It is often extraordinarily difficult to obtain a correct report of all drugs used, as many patients do not
remember. Therefore, it is advisable to ask the patient to bring along all medication in their original
packaging for a staff member to meticulously record all medicinal substances the patient is currently taking
or has used the last six months or so. Skill is required in getting the patient to truthfully report their current

use, which may be substantially different from that prescribed.

Such detailed information can be used for a number of purposes. Firstly, it gives the dental or medical
practitioner an overview of the categories and multitude of drugs used. Secondly, this record is a helpful,
indispensable tool in consultations among health care providers. Often, physicians who prescribe drugs for
certain ailments do not have a complete overview of which medications a patient is using, so drug
interactions might be identified in a comprehensive listing. Also, some drugs prescribed in the past might
still be used after a substitute has been prescribed. In reviewing the record of medications, drugs might be
identified that can be discontinued altogether, or substitute drugs may be tried. A meticulous, continuous
record of medication changes with start and end dates is essential to adjust the drug regimen to reach the
optimal combination of drugs for any given patient at any given time.
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