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Abstract: Xerostomia, or dry mouth, is a very common symptom amongst the terminally ill and can have profound negative effects on
patients’ quality of life. It predominantly affects the middle aged and elderly people. Patients with a persistently dry mouth may develop a
burning or scalded sensation and have poor oral hygiene. They are prone to increased dental caries, periodontal disease, intolerance of
dentures and oral infections, particularly candidiasis. The aim of this report is to review the causes, diagnosis and management of dry
mouth patients and also to review the physiological and pathological changes in the salivary secretion in these patients.
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1. Introduction

Xerostomia refers to a subjective sensation of dry mouth; it
is frequently, but not always. associated with salivary gland
hypo function (1). It predominantly affects the middle aged
and elderly people with an estimated prevalence of 21% and
27% in men and women respectively (2). Common causes of
xerostomia include medications with antimuscarinic
properties, radiotherapy for head and neck cancer,
uncontrolled diabetes (3). The variety of local and systemic
conditions, treatments and medications alter salivary
secretion and composition. The degree of salivary glands
dysfunction as well as the accompanying oral morbidity as a
complication of dry mouth makes xerostomia therapy
complex and often refractory.

2. Saliva And Hyposalivation:

Saliva is a complex fluid, mostly composed of water (99%)
and in minor part of variety of non-organic and organic
substances such as enzymes, hormones, antibodies,
antimicrobial constituents and growth factors. Most of the
constituents are produced within the glands; others are
transported from the blood (4). Many of the compounds
found in blood could be also detected in saliva, thus saliva is
functionally equivalent to serum in reflecting the
physiological state of the body, including emotional,
hormonal, nutritional, and metabolic variations (5). Salivary
gland hypo function or hypo salivation is the condition of
having reduced saliva production due to various causes. It
usually leads to the subjective complaint of oral dryness
which is termed xerostomia. The term xerostomia comes
from the Greek word xeros (dry) and stoma (mouth), which
means dry mouth (6). Xerostomia is not a synonym for
hyposalivation since it may also occur with the changes in
the quality of saliva, while the amount of saliva stays
unchanged (7). Therefore, a patient complaining of dry
mouth cannot automatically be assumed to have salivary
dysfunction, while oral dryness may have many causes (8).

3. Prevalence

Reports of the prevalence of xerostomia in general
population are not conclusive and vary, ranging from 0.9%
to 64.8%, mainly due to the small number of studies in
population-based samples (9). It is estimated that about 30%
of the population older than 65 suffer from xerostomia (10).

Although previous opinion that salivary function declines
with aging process, it is now accepted that salivary flow as
well as salivary constituents are both age-stable in the
absence of major medical problems and medications.
Therefore, increasing age does not by itself cause
hyposalivation (11).

4. Etiology
The dry mouth is common during periods of anxiety, mouth

breathing and with advancing age. The causes of xerostomia
are listed in Tablel (T-1).

a) Iatrogenic :
» Drugs
»  Local radiation
»  Chemotherapy
»  Chronic graft-versus-host disease
b) Diseases of the salivary glands :
Sjo“gren’s syndrome
Sarcoidosis
HIV disease
Hepeatitis C virus infection
Primary biliary cirrhosis
Cystic fibrosis
Diabetes mellitus
¢) Rare causes :
»  Amyloidosis
»  Hemochromatosis
>
>

YVVVVYVVV

Wegener’s disease
Salivary gland agenesis (with or without
ectodermal dysplasia)
»  Triple A syndrome
d) Others
Table 1(T-1) :Common causes of Xerostomia (12)

Medications cause xerostomia by interfering with the
transmission of signals at the parasympathetic neuro effector
junctions, interfering with actions at the adrenergic neuro
effector junctions, or causing the depression of the
connections of the autonomic nervous system. Therapeutic
doses of medications do not damage salivary gland anatomy
and any damage is therefore reversible with discontinued
use of xerogenic drugs (13). Drugs involved in causing
xerostomia are included in the Table 2 (T-2).
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a) Drugs which directly damage the salivary glands :
» Cytotoxic drugs
b) Drugs with anticholinergic activity :
Anticholinergic agents: Atropine and Hyoscine
Anti-reflux agents: Omeprazole
Psychoactive agents: Amitriptyline, Dothiepin
Selective serotonin re-uptake inhibitors
Fluoxetine
Others: Phenothiazines, Benzodiazepines,
Opioids, Antihistamines
c¢) Drugs acting on sympathetic system:
»  Drugs with sympathomimetic activity
e Ephedrine
»  Anti-hypertensive:
e Alpha 1 antagonists: Terazosin, Prazosin
e Alpha 2 agonists: Clonidine
»  Beta blockers: Atenolol, Propranolol
e Drugs which deplete fluid: Diuretics.
Table 2 (T-2): Drugs associated with dry mouth (5)

VVVYVYVYY

Xerostomia is one of the most common complications
during high-dose radiation therapy (RT) for head and neck
cancer (HNC) and has a significant impact on quality of life,
requiring careful planning of long-term dental and oral care
(8). Radiotherapy (RT) of the head and neck region causes
both acute and long-term complications on salivary gland
tissue and function, as well as radiation-induced
compositional salivary change (14). Acute effects of
radiation on salivary function occur during the first week of
RT and deterioration continues until flow rates are barely
measurable at 6 to 8 weeks. Late complications are result of
chronic injury on exposed tissue; mucosa, vasculature,
salivary glands, connective tissue and bone. Qualitative
changes in saliva include increased viscosity, increased
organic component, altered pH, decreased transparency and
yellow brown discoloration (15). The most radiosensitive
salivary gland is parotid gland followed by submandibular,
sublingual and minor salivary gland. A radiation dose as low
as 20 Gy can cause permanent cessation of salivary flow if
given as a single dose. At doses above 52 Gy, salivary
dysfunction is severe (12). Radiation-induced xerostomia
starts in the first week of RT during which salivary flow
decrease for 50%-60% and after 7 weeks of RT diminishes
to approximately 20% (16). Salivary function continues to
decline for up to several months after RT (15). To spare
salivary function and improve quality of life, salivary gland
exposure to radiation can be minimized by utilizing intensity
modulated radiation therapy and three dimensional treatment
planning and dose delivery techniques. A reduction in
radiation induce hypo salivation was noted with the use of
the radio-protective agent amifostine which provides cyto-
protection to salivary glands (4) (17).

Xerostomia is a well-known complication of chronic graft-
versus host disease (cGVHD). The squamous epithelium of
the oral mucosa and the epithelium of salivary glands are
affected early in the course of cGVHD but the major
salivary functional injury in cGVHD occurs later, with the
target of destruction possibly being the muscarinic receptor,
water transporter or calcium ions (18). Levels of diabetes
associated xerostomia are reported in upwards of 40 to 80
percent of patients. Stimulated parotid flow rates are
observed to be the lowest in patients with poorly controlled
diabetes mellitus as compared to well controlled diabetes
mellitus. Diabetic patients are also predisposed to develop

oral candidiasis, median rhomboid glossitis, denture
stomatitis and angular chelitis associated with denture use
and poor glycemic control. It is believed that patient
xerostomia is one possible cause for this predisposition (19).
Sjogren’s Syndrome (SS) is the most common autoimmune
disease characterized by inflammation of the exocrine
glands and may occur independently (as primary Sjogren’s
syndrome or Sicca syndrome limited to the eyes and mouth,
SS-1) or in association with other autoimmune diseases such
as rheumatoid arthritis, systemic sclerosis or systemic lupus
erythematosus (secondary Sjogren’s syndrome that affects
connective tissue, SS-2) (20). In Sjégren’s syndrome the
progressive lymphocytic infiltration gradually destroys the
secretory acini of the major and minor salivary glands which
results in hyposalivation and finally in xerostomia. Another
explanation for the loss of glandular function may be related
to an inhibition of nerve stimuli of the glands (21). Chronic
Sarcoidosis can give rise to xerostomia and salivary gland
enlargement in up to 9% of affected patients, often occurring
as part of Heerfordt’s syndrome (22).

Salivary gland disease can arise in 4% to 8% of adults and
children with HIV infection. The principal clinical features
of salivary gland disease in HIV infection includes
associated xerostomia and salivary gland enlargement,
Kaposi’s sarcoma causing salivary gland enlargement, non-
Hodgkin’s lymphoma and intra glandular lymphadenopathy;
and acute supportive sialadenitis (23).

5. Risk Factors

Patients with the following disorders as listed in Table 3 (T-
3) should be considered at risk for xerostomia.
Risk factors for Xerostomia: (5)
AIDS
Systemic Lupus Erythematosus
Thyroid Dysfunction
Parkinson’s Disease
Cerebral Palsy
Depression
Anxiety
Post-Traumatic Stress Disorder
Dehydration
Eaten-Lambert Syndrome
Trauma to Salivary Glands
Anorexia and Bulimia

Table 3 (T-3)

VVVNVVVVVVVYVYVYVE

6. Treatment

Treatment should include local and systemic stimulation of
salivary glands, palliative treatment for symptomatic relief,
as well as preventing and treating oral complications. (4)
Decreased mastication exacerbates the condition due to the
fact that periodontal mechanoreceptors and mechanical
stimulation of the oral mucosa and tongue are required
stimulate salivation. Consequently, patients should be
referred for nutritional counselling to educate them to
minimize any negative effects from reactionary diet
alterations (24).
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A. Local Stimulation

The combination of chewing and acidic taste, as provided by
chewing gums or solid food or fruits can be very effective in
stimulating salivary flow for patients who have remaining
salivary function. The use of laser infrared light of 904nm
(low level laser therapy, LLLT) on salivary glands in the
treatment of xerostomia has proved to be not only
stimulative but also regenerative in nature (25). Electrical
stimulation has also been used as a therapy for salivary
hypofunction but has been inadequately investigated
clinically. A device that delivers a very low voltage
electrical charge to the tongue and palate has been described
although its effect was modest in patients with dry mouth
(26).

B. Systemic Stimulation

Any agent that has the ability to influence salivary glands to
increase production of saliva is termed a secretagogue.
Among 24 examined agents only four sialagogues have been
examined extensively in controlled clinical trials; these are
bromhexine, anetholetrithione, pilocarpine hydrochloride
(HCI), and cevimeline HCI, but with mixed results (8).
Pilocarpine is a potent and naturally occurring nonspecific
cholinergic agonist which stimulates muscarinic receptor
leading to the secretion of water and electrolytes, if the
patients has sufficient amount of functional salivary gland
tissue. Initial dose of pilocarpine should be administered 30
minutes before meals, in 5 mg tablets 3 to 4 times a day,
with the usual dose range being approximately 3 to 6 tablets
a day, not to exceed two tablets per dose. New modes of
delivery are also being researched including loading
nanoparticles with pilocarpine (27).

Cevimeline is another parasympathomimetic agonist that has
been recently approved for the treatment of oral dryness in
patients with Sjogren’s syndrome. Recommended dosage for
Cevimeline is 30 mg, 3 times a day. It is capable of inducing
salivation with minimal adverse cardiac and pulmonary
effects. Animal studies have shown that Cevimeline has
adverse effects on the fetus but its use during pregnancy is

considered acceptable if the benefits are considered
acceptable (4) (28).
Bethanecol found to increase the stimulated and

unstimulated salivary flow rates of patients with xerostomia
secondary to radiation, but objective changes in salivary
flow rates did not always correlate with symptomatic
improvement. It is given in a dose of 25 mg; 3 times daily
orally (27).

C. Symptomatic treatment

Palliative treatment remains as only choice in cases when
there is no functionally salivary tissue present as is in the
disorders of irreversible damage of salivary secretory cells.
A number of saliva substitutes have been developed for the
palliative care of patients with salivary hypofunction, these
agents, in liquid, spray, or gel form have moistening and
lubricating properties, and their purpose is to provide
prolonged wetness of the oral mucosa. Salivary substitute
tend to be short acting, providing relief for a limited period

of time. They are most effective when applied before
sleeping or speaking. Patients affected with xerostomia
should also increase their fluid intake due to the fact that
most people do not drink enough water, contributing to the
condition. The patients should be encouraged to place ice
chips in their mouth and sip water throughout the day to
provide moisture and possibly provide relief to dry mouth
symptoms (4) (24). Acupuncture has been reported to
increase parasympathetic activity, causing a release in
neuropeptide, stimulating salivary flow and secretions.
Three points are treated in each ear, and one in the radial
aspect of each index finger. Preliminary data revealed that
many patients achieve relief, even for symptoms refractory
to pilocarpine therapy (29). Future treatment for some of the
salivary gland disorders may require the use of gene therapy
and tissue engineering, but at present there is a need to have
a greater understanding of the causes and pathogenesis of
salivary gland disease before specific therapies can be
developed.
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