Available Online at www.ijptb.com

Gowda D.V. et al. IJPTB. 2016; 3(3):39-50

REVIEW ARTICLE

ISSN:2394-2371
CODEN (USA):IJPTIL

RECENT TRENDS IN ETIOLOGY AND MANAGEMENT OF XEROSTOMIA: A REVIEW
Anuj Gupta1, D.V Gowda1*, Meenakshi Raghunath2, Jigyasa Vindru1
1

2

Department of Pharmaceutics, JSS College of Pharmacy, Mysore, India-570015
Department of Periodontist, JSS Dental College and Hospital, Mysore, India-570015

ABSTRACT
The delivery of drug substance through the mucosa (oral) presents a great opportunity but also poses
continuing challenges. Xerostomia, the excessive dryness of mouth, and reduction in the saliva
secretion poses a debilitating condition for majority of patients. Evaluation of xerostomia starts with a
careful and complete examination of mouth. Numerous treatments are available for the management
of xerostomia including salivary stimulants, saliva substitutes, topical agents and sialogogues for
systemic effect. The purpose of this article is to investigate the existing knowledge on management and
cureing patients affected by dryness of mouth or with altered salivation.
Keywords: - Xerostomia, Dryness of mouth, Sialogogues, Systemic sialogogues.
INTRODUCTION

However, there are limitations associated with

Delivery of the drugs through the mouth (oral

this route for drug administration including

cavity) provides an potential site for both local

restricted permeability and surface area for

and systemic

effects. The benefits of oro-

absorption relative to gut. And as such primary

mucosal route to administration drug substance

function of saliva is to cleanse the oral cavity,

provides fast onset of action and bioavailability

swallowing and motility of the tongue will

of drug may be enhanced as it bypasses the liver

facilitate the concentration of drug substance

and GI degradation are avoided. To another note,

from the absorption site unless the dwell time

the oral mucosal cavity is easily accessible for

can be increased. One approach to overcome this

application and withdrawl of API, if needed.

limitation is, bioadhesive formulation where a
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formulation is adhered to the oral mucosa and
thus provide longer residence time which inturn
will give better absorption. By adding the drug
substance into a mucoadhesive dosage form it
will increase the contact time at the mucosal
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surface. Simple diffusion is responsible to

the cavity, helps in swallowing and prevents

deliver the drug directly into the blood

demineralization of the teeth. In addition, it also

circulation. So by keeping the concentration

allows digestion of certain foods and regulates

gradient for entire duration, the bioavailability

oral

can be enhanced.

homeostasis

Do’s and Dont’s through mucosal drug

individual on an average secretes around 0.5 and

delivery [2,4]

2.0 liters of saliva every day. But the residual

The mucosal cavity poses certain issues for

volume of saliva is only 1.1 ml, hence, providing

systemic drug delivery. The drug substance

a less fluid volume for drug release compared

should to be released from the dosage form to the

to the GI tract. As compared to the GI fluid,

site of delivery and pass through the mucosal

saliva is less viscous and contains mainly 1%

barrier to reach blood circulation. Certain aspects

organic and inorganic materials. In addition,

of the mucosal cavity is vital in this journey,

saliva has a slight buffering capacity with a pH

including pH, saliva volume, enzymatic action

ranging from 5.5–7.0. The salivary compositions

and the penetration through mucosa of the

and pH of the saliva depends on the secretary

mouth. But for the systems meant for modified

rate which in-turn depends upon factors like: the

release in the oral mucosa (e.g. mucoadhesive

time of day, the stimulus type and the intensity

systems), the structure of the mucosa also plays a

of stimulation. For example, at high flow rates,

crucial role. Table 1 provides a tentative values

the concentration of Na and HCO3 s is found to

of the structural characteristics of the mucosa

increase which in-turn causes the salivary pH to

and the GI tract. The environment of the mucosal

increase.

cavity, in terms of pH, its composition and

Inspite of the the advantages through this route,

volume, is driven by the secretion of saliva. In

this route has certain inherited limitations in

humans, Saliva is primarily secreted by parotid,

terms of restricted absorptive surface area and

submandibular glands which constitutes around

retention of the dosage form for extended period

20-25% & 70-75% respectively. Minor salivary

of time. This can be overcome to good extent by

glands (sublingual) present in the mucosa. The

adding a mucoadhesive parameter by using some

parotid and submaxillary glands produce watery

suitable polymers like Chitosan, PLA, PVP and

secretion, whereas the sublingual glands produce

Carbomer. Usually the blood supply to the

relatively viscous saliva with less enzymatic

mucosa is adequate, and is not the rate limiting

activity. The saliva is meant to cleanse, lubricate

factor for the penetration and absorption of

microbial
of

flora

by

oral

cavity.
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drugs. The buccal and sublingual routes are

Etiology of xerostomia [4]

mainly focused to deliver the drug through the

Disorder of the salivary gland causes salivary

oral mucosa because of the better permeability.

gland to enlarge, discomfort, and dryness for

Oral transmucosal drug delivery techniques

stretched time in oral cavity. Dryness of mouth

Various dosage forms are available in the market

is the most prevalent problem for the majority of

ranging

tablets/lozenges,

affected patients. The prevalence rate is around

chewing gums, sprays, patches and films and

40% but it can hit 70% in certain hospice

hydrogels [8]. Drugs can be delivered for local

patients. Dry mouth can be caused due to various

and systemic effect through transmucosal route.

reasons, including due to Sjogren’s syndrome

The success of buccal drug delivery is influenced

and for people who has undergone chemotherapy

primarily by the dwell time in the oral cavity and

or radiation of the head and neck region. Rarely,

limited absorptive surface area. The use of

xerostomia may be subjective, with no clear

mucoadhesive systems helps to good extent in

evidence of reduced salivary flow but could be

maintaining

the

due to change in the composition of saliva.

formulation with the oral mucosa for a prolonged

Saliva substitutes and local sialogogues are

time. The adhesive systems can be customized to

usually given as a first preference, but now

deliver

mucosa only

various therapies are avialable for chronic

(unidirectional) with an impermeable surface

xerostomia. The unstimulated salivary flow rate

facing the oral cavity which inhibits the drug

is 0.3 mL/ min, whereas the flow rate during

release into oral cavity or can be tailored to

sleep is minimal to 0.1 mL/min, but it goes to 4.0

deliver the drug on either side (bidirectional).

to 5.0 mL/min during stimulation for example

Anionic polymers like polyacrylic acid (PAA)

while eating or chewing. In humans, saliva is

and sodium CMC are the most widely used

always hypotonic, (sodium and chloride ion

mucoadhesive polymers within pharmaceutical

concentrations is less than that of plasma). The

formulations as they possess low toxicity and

tonicity of the saliva is directly proportional to

better mucoadhesive nature primarily due to the

the flow rate of saliva. Long-standing xerostomia

formation of strong hydrogen bonding with

can be caused by numerous factors but it is

mucin., undoubtedly chitosan is the most

predominantly caused by some of the commonly

preferred among the cationic polymer systems

prescribed

owing

antidepressants, α, β blockers, diuretics and

from

solutions,

the

intimate

contact

the drug from the

to

its

biocompatibility

biodegradability properties.

of

and

drugs

including

tricyclic

antihistamines etc. Xerostomia as such is caused
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more than 400 commonly prescribed

controlled by using some of the following

medications. Also, some of the medications are

techniques- Tell dentist all the medications you

known to give synergistic effects and are

are taking, Sugarless gum, humidifier at night,

alarmingly prevalent among geriatric population

Increase fluid intake, avoid excessive alcohol,

taking multiple medications. The mechanism of

high acidic juices and No alcoholic mouth rinses.

drug-induced xerostomia is due to

their

As such, local treatments only provides transient

action.

relief. However there are products like Salagen

anticholinergic

or

sympathomimetic

Salivary tissues are highly susceptible to damage

tablets(Pilocarpine)

when exposed to the radiation, especially the

(Evosac) which are used for systemic effects and

parotid gland being most vulnerable[12], Even a

are approved by the USFDA.

radiation exposure as low as 20 Gy can cause

Saliva substitutes improves overall hydration of

cessation of salivary flow. But at doses above 52

oral mucosa and maintaining the overall mucosal

Gy, it causes severe dysfunction.

homeostatis, but they are usually inconvenient

Consequences of long standing Xerostomia:

and affect end user compliance especially those

Xerostomia usually leads to-

who wear dentures cannot chew gum. A saliva



substitute which restores mineralization on

Burning tongue/depapillation of tongue

Evosac

preferred.

Dysarthria (speech disorder)
Salivary gland enlargement

Tooth pastes are available with

fluoride but they have SLS too which is abrasive



Dysphagia (difficulty in swallowing)

and toxic to respiratory tract.



Dysgeusia (distortion of sense of taste)

Systemic agents



Dry and bruised lips

Muscarinic

MANAGEMENT

OF

capsules

enamel and gives a long lasting effect is

Oral mucosal soreness


and

PROLONGED

M3

receptor

(pilocarpine

and

cevimeline) have been approved by the USFDA

XEROSTOMIA

for systemic use in Xerostomia. Initially,

Until now, there is no as such permanent

systemic

treatment and most of the treatments available

xerostomic condition mainly caused by radiation

mainly gives symptomatic relief and a localized

of the head and neck; but recently, more studies

effect predominantly. Xerostomia is controlled

has been done and have shown the potential

mainly by the avoidance of factors which trigger

benefit in Sjogren’s disease. Pilocarpine is a

or aggravate the xerostomic condition, it can be

parasympathetic
muscarinic

pilocarpine

was

agonist

receptors

and
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secretion by exocrine glands such as the salivary,

general feelings of xerostomic condition, speech,

sweat, lacrimal glands. Pilocarpine is readily

and chewing. However, more studies needs to be

absorbed from the GI tract, and max plasma

done on larger population to get meaningful

concentrations

reached within one hour.

information. [20,25,30]]. The pilocarpine is

Pilocarpine is metabolized by the hepatic route

normally given as 5 mg t.i.d/q.i.d and if this

and excreted mainly through kidneys, with a

does not show significant results then in certain

biological half-life is approximately one hour.

cases the dose can be increased to 10 mg t.i.d. It

Although no serious side effects has been

is generally recommended that

reported with the use of pilocarpine but common

should be prescribed for few weeks ranging from

side effects associated with pilocarpine are

8 to 12 weeks. Pilocarpine can’t stimulate the

sweating, headache, nausea, mild abdominal pain

function of salivary glands that are completely

and GI upset, urinary urge and,

rhinitis,

dysfunctional by exposure to radiation, but it

flushing, increased lacrimation, and palpitations.

mainly enhances the function of minor salivary

However, despite these symptoms, the end user

glands that may be more resilient to the

compliance is not compromised as none of the

damaging effects of radiation compared with the

symptoms are life threatening. Clinical data, to

major glands. Another placebo-controlled pilot

date shows that pilocarpine is safe and well

study with limited number of subjecs with

tolerated, and does not possess any serious

Sjogren’s Sndrome showed that pilocarpine

ADRs or drug-to-drug interactions. Systemic

administered systemically increases salivary

pilocarpine as such should be used with caution

flow

for patients suffering from respiratory disease

administration and alleviates symptoms of

(eg. Asthma and copd) and those taking

dryness of mouth. This clinical efficacy of

antihypertensive drugs because interactions with

pilocarpine given orally has been confirmed in a

β-blockers would rarely be possible.

larger study, placebo controlled, fixed-dose

The results of open-ended studies of orally

multicenter trial.[40,44]. And suggesting that

administered pilocarpine in pilot study after

many patients with dryness of mouth especially

radiation suggested that it reduces the intensity

caused by Sjogren’s Syndrome gets benefited

of xerostomia associated with radiation. More

with this.

recently, Four controlled trials were carried out,

Bethanechol, is another drug which acts on both

three of which used pilocarpine topically, and all

muscarinic as well as nicotinic receptors, and is

results were promising in improvements in

found to have some promisin positive effect in

in

around

two

to three
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the management of drug-induced xerostomic

systemic effects. In addition Oral mucoadhesive

conditions [50] Bethanechol which is prescribed

dosage forms will continue to be an exciting

as 25 mg t.i.d orally was found to increase the

research focus for improving drug because it

unstimulated and stimulated saliva in

certain

withholds the dosage form for a longer period of

patients with dryness of mouth who have

time and thus increasing the dwell time for better

undergone radiation of head and neck region[55].

absorption. Certainly more elaborative studies

Cevimeline. (Evoxac) which is a analog of

needs to be done in order to increase the quality

acetylcholine and has a affinity for mainly M3

of life of a patient. One approach could be to

receptors both of lacrimal and salivary glands.

develop a combination product which will give

Cevimeline is usually given as 30 mg t.i.d and is

local and systemic effects in a single delivery

well tolerated and not associated with any

system.

serious side effects, but in rare cases this dose
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Table 1 Physiological characteristics of buccal mucosa
Absorptive site
Mucosal cavity
Stomach
Small intestine
Large intestine
Rectum

Approx Total S.A
0.01
0.20
98.76
0.99
0.04

Local pH
5.8-7.6
1.0-3.0
5.0-7.0
6.0 -7.4
7.0-7.4

Enzymatic Activity
Medium
High
High
Medium
Less

Relative Drug Absorption
Medium
Medium
High
Less
Less

Table 2 Marketed Products
Product
Salagen Tablets [Pilocarpine)

Manufacturer/Supplier
MGI Pharma

Reference
[19]

Evosac Capsules[Cevimeline]

Daiichi Pharma

[19]

Optimist Spray

Colgate-Palmolive

[19]

Saliva Substitute

Roxane Labs

[19]

Oral Balance Gel

Laclede Pharma

[19]
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