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Local Oral Pilocarpine Drops for

Relieving Xerostomia (Dry Mouth)
in the Elderly: A Pilot Study
To the Editor:
Xerostomia is the feeling of dry mouth, a symptom frequently

occurring in older people. Xerostomia is associated with alterations
in the quality and quantity of saliva and leads to functional alter-
ations such as halitosis, burning sensations, altered taste percep-
tion, malnutrition, and difficulties with chewing. As a result,
xerostomia can have disabling social consequences and reduces
quality of life.1 Xerostomia increases with age because of a decrease
in the acinar cells of salivary glands and is a common side effect of
chronic drug treatment.2 Among community-dwelling older peo-
ple, the prevalence is up to 40%.3

When withdrawal from or substitution of xerostomia-inducing
drugs is no option, it is important to evaluate whether other
treatment options are effective in reducing xerostomia and
improving quality of life for these patients. Pharmacologic and
nonpharmacologic treatments were reviewed by Gil-Montoya
et al.4 Local treatments such as very short-acting mucinous artifi-
cial saliva or slightly longer active mouthwashes are available.4

Chewing gum belongs to the group of nonpharmacologic salivary
stimulants and appeared to be equally effective in relieving the
complaint of xerostomia compared with artificial saliva.5 The ef-
fects of both, however, are short-lived.4,6 In the group of pharma-
cologic treatment options, pilocarpine is registered for the
treatment of xerostomia in Sjögren syndrome and following
radiotherapy in the head-and-neck region, and considered the best
performing drug for these indications.4 Peak plasma concentrations
are reached 75minutes after ingestion of 5mg tablets 3 times a day.
Pilocarpine is eliminated mainly in the urine with an elimination
half-life of about 45 minutes for 5 mg doses,7 depending on the
individual pilocarpine esterase activity.8 However, systemic pilo-
carpine has frequent side effects. To avoid rapid elimination and
maximize exposure at the site of action, absorption of pilocarpine
into the systemic system should be minimized (eg, by local
administration of lower doses direct to the undamaged salivary
glands). Unfortunately, research on the efficacy of locally adminis-
tered pilocarpine drops is scarce, especially in older people.
Therefore, we aimed to evaluate the effect size of 2 different dos-
ages of locally administered pilocarpine drops in older patients
with xerostomia complaints by means of a pilot study.
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An open-label, randomized control pilot trial was conducted.
Patients aged �70 years were recruited if they had a clinical diag-
nosis of chronic (>3 months) xerostomia defined as a score �5 at
the Numeric Rating Scale (NRS 0‒10). Patients were randomized to
a low-dose group (ie, pilocarpine nitrate 3 � 2 mg/day) or a high-
dose group (ie, pilocarpine nitrate 3 � 5 mg/day) [Pilocarpine
Minims (nitrate), eye drops, Bausch & Lomb, Schiphol-Rijk, the
Netherlands]. All patients were treated for 14 days; measurements
were performed at baseline and at day 7, 14, and 21. The study was
approved by the Medical Ethics Committee and registered at
EudraCT/2018-004352-38.

Seventy-nine patients were screened for eligibility, 14 patients
gave informed consent, and 10 were suitable for evaluation. In all
patients, both the low- and high-dose group together, NRS xero-
stomia scores dropped significantly from day 0 to day 14 (NRS last
week: P ¼ .028, NRS now: P ¼ .017). High dose pilocarpine seemed
more effective than low dose; however, this was not significant
(Figure 1).

After 1 week, 100% of the high-dose group and 57% of the low-
dose group rated their xerostomia complaints as better than before.
One patient experienced new onset of dizziness. All 3 domains of
the oral health-related quality of life index (GOHAI) showed a small
but nonsignificant improvement.

Local formulations of pilocarpine (drops, lozenges, and mouth-
washes) are reported to have no or minor local side effects.9e11 Our
pilot study is in line with these findings. The positive outcome in
effectiveness in our study is in line with the studies of Tawee-
chaisupapong et al andWatanabe et al. The first showed that a 5mg
locally applied pilocarpine lozenge produced better clinical results,
decreased feeling of oral dryness, less sore mouth or speaking
difficulties, than a 5 mg pilocarpine oral tablet in 33 relatively
young head-and-neck cancer patients.11,12 The second showed a
significant increase in salivary flow in 24 patients with Sjögren
syndrome with a new local formulation containing 0.96 mg/dose.11

The effect reported in other studies varied from no effect9 to a
reasonable effect10 of different local formulations.

An important lesson of this pilot study is the low recruitment
rate despite high symptom burden in the older population, mainly
because of gatekeeping by relatives. This has implications for the
power calculation of a future study.

We have chosen for a parallel-group design instead of a cross-
over design because of a possible “switch-on” effect by pilocar-
pine drops (ie, the salivary glands are triggered to keep producing
higher levels of saliva). Although both NRS last week and NRS now
were higher on day 21 than on day 14, a significant switch-on effect
cannot be ruled out.

We conclude that pilocarpine oral drops seem to alleviate
xerostomia in older people without important side-effects or
costs. A larger placebo-controlled randomized control trial is
needed.
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Fig. 1. NRS xerostomia score. a, Dry mouth last week; b, Dry mouth now. NRS median (interquartile range). Baseline measurement: day 0; treatment period: day 0‒14; post-
treatment measurement: day 21.
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