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Background: Xerostomia is a subjective sensation of mouth dryness that mayAbstract
frequently occur in older patients.
Objective: To compare the clinical efficacy and acceptability of a new oxygen-
ated glycerol triester (OGT) oral spray taken five times daily with that of a
commercially available saliva substitute (Saliveze) in the treatment of xerosto-
mia.
Methods: Forty-one institutionalised patients (28 women, 13 men; mean age 84 ±
7 years) were randomly assigned to receive either OGT or Saliveze in a 2-week,
randomised, parallel-group study. Clinical assessment of xerostomia included
evaluation of mouth dryness using a self-rated, 10cm long visual analogue scale
(VAS), objective assessment of oral tissue condition using a four-point ordinal
scale and subjective assessment of symptoms of xerostomia using dichotomous
responses to a questionnaire. The primary endpoint was the day (D) 14 patient-
based mouth dryness score measured on a self-rated VAS.
Results: At D14, OGT resulted in significantly greater efficacy with respect to
mouth dryness (mean between-treatment difference 2.1 ± 0.1, 95% CI 1.9, 2.3;
p = 0.001), swallowing difficulty (1.8 ± 0.3, 95% CI 1.5, 2.1; p = 0.001), speech
difficulty (1.1 ± 0.2, 95% CI 1.0, 2.4; p = 0.04) and overall sensation of symptom
relief (2.7 ± 1.2, 95% CI 1.9, 3.8; p = 0.001). Objective assessment of oral tissues
also showed significantly better improvement with OGT spray with respect to
dryness (p = 0.01), stickiness (p = 0.005) and dullness (p = 0.001) of oral mucosa;
severity of mucositis (p = 0.01); and thickening of the tongue (p = 0.03). A
significant difference in taste acceptability was also noted in favour of OGT
(1.4 ± 0.6, 95% CI 1.2, 1.9; p = 0.04).
Conclusion: OGT lubricant oral spray was superior to Saliveze in improving
xerostomia and oral tissue condition in older institutionalised patients.
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Introduction ously complain of dry mouth[11,12,16,17] and xerosto-
mia has theoretically not been considered part of
aging, up to 50% of glandular tissue undergoesSaliva plays a fundamental role in the mainte-
involution in older patients in conjunction with de-nance of oral health.[1] Salivation is dependent on
creased concentrations of sodium, mucin and immu-parasympathetic, especially muscarinic-dependent,
noglobulin in saliva.[22,23] Hence, studies of the man-stimulation that induces dilation of the oral mucosal
agement of xerostomia should specifically addressblood vessels and contraction of the myoepithelial
older individuals.cells.[2,3] In addition, β-adrenergic-dependent sym-

pathetic as well as serotonin stimulation by the CNS Management of xerostomia includes symptomat-
control saliva secretion in response to several com- ic relief, prevention or correction of the sequelae of
mon stimuli, for example, taste and smell, further saliva hypofunction and treatment of any underlying
enhancing glycoprotein secretion in the saliva, disease.[15,16,20] Adequate hydration of oral tissues
which in turn increases lubrication of the oral cavi- (frequent sips of water) is the standard treatment for
ty.[2,3] Numerous drugs[4-6] act directly on the sympa- xerostomia. The different modalities available in the
thetic and parasympathetic pathways, hence de- management of xerostomia include products des-
creasing salivary output and modifying saliva quali- tined to stimulate the production of saliva (e.g. sia-
ty without directly affecting the structure of the logogues such as pilocarpine and cevimeline [potent
salivary glands, with resultant effects in the oral muscarinic receptor agonists that enhance saliva
cavity.[7-9] Moreover, an additive effect has previ- secretion], masticatory stimulants, and administra-
ously been observed[4] when several drugs are taken tion of gustatory substances), artificial saliva and
concomitantly by the same patient, as is often ob- saliva substitutes.[15] However, use of oral pilocar-
served in the geriatric population. Unfortunately, pine may not be suitable in the geriatric population
drug-induced xerostomia is often neglected by phy- because of numerous associated parasympath-
sicians because it has long-term rather than immedi- omimetic adverse effects observed, for example,
ate severe dental consequences.[10-14] hyperhidrosis, urgent micturition, rhinitis, tachycar-

dia and even hypertension.[24] Saliva substitutes,Xerostomia is defined as the subjective sensation
which are typically based on aqueous electrolyteof dryness of the mouth that usually implies a
solutions, can contain animal mucins or car-marked decrease in saliva secretion.[1] Mouth dry-
boxymethylcellulose, are associated with variableness is not a normal consequence of old age but may
results and have poor acceptability to some pa-occur in as many as 90% of older patients due to the
tients.[25] In addition, prolonged administration ofgrowing use of medications, including psychotropic
citric or malic acid contained in some of thesedrugs and β-adrenoceptor antagonists, and/or during
formulations may lead to dental demineralisationthe course of several pathological conditions, for
and dental loss, especially in the older patient withexample, dehydration, hypothyroidism, Parkinson’s
often poor denture hygiene.[13]disease, early- and end-stage dementia, chronic ob-

struction of nasal breathing, Sjögren’s syndrome Oxygenated glycerol triester (OGT) oral spray
and/or diabetes mellitus.[1,10-12,15-17] As a result, re- (Aequasyal, Eisai SAS, Paris, France)1 is a new
tention of dental prostheses is decreased,[18] and oral lubricant for the treatment of dry mouth that is
mucosal dehydration and reduced lubrication in the neither a saliva substitute nor a saliva stimulant.
oral mucosa may occur.[19] Other complications in- OGT spray has the property of adherence to the oral
clude bad breath and mouth ulcers;[11] extensive mucosa, forming a lipid film that protects against
dental caries; mucosal atrophy and burning sensa- mechanical trauma, and may help to reduce mois-
tion; compromised speech, chewing and swallow- ture loss from oral tissue. OGT contains no pharma-
ing; and reduced or altered taste sensation, with cological ingredients and consists only of the lubri-
resultant restrictions in daily activities and social cant compound OGT (94.4%), silicon dioxide
life.[11,12,17-21] While <6% of older patients spontane- (1.5%) and alimentary grade flavouring agents

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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(4.1%). In the current study, we hypothesised that tion by chewing gum (showing a mean saliva flow
OGT oral spray might be effective in the relief of the rate of ≤0.2 mL/min and ≤0.5 mL/min, respective-
subjective symptoms and objective signs of dry ly).[20,21,26,27] Patients in the study also completed a
mouth in older people hospitalised in long-term care questionnaire to assess symptoms of xerostomia at
facilities. baseline. In addition, an oral soft tissue examination

was conducted by a dental hygienist in a blinded
Patients and Methods fashion and included an objective evaluation of the

lips, tongue, hard and soft palate, gingiva, mucobuc-
cal fold areas, buccal mucosa and floor of the mouthMaterials
using a four-point ordinal scale as follows: 0 =

OGT oral spray was kindly provided by the spon- normal, 1 = mild, 2 = moderate, 3 = severe de-
sor (Laboratoires Carilène, Montesson, France). The fect.[20,21]

positive control Saliveze was an aqueous electro- Application of the oral lubricant and the saliva
lyte-containing solution (calcium chloride 0.15 mg/ substitute was standardised. In brief, each patient
mL, magnesium chloride 0.05 mg/mL, sodium chlo- was instructed to use one or two sprays of the
ride 0.05 mg/mL, potassium chloride 1.2 mg/mL, assigned product at least five times per day, with
sodium phosphate 0.28 mg/mL and sorbitol 30 mg/ nursing help as necessary to ensure that both treat-
mL in purified water) purchased from Wyvern Med- ments were applied correctly and consistently. The
ical Limited (Herefordshire, UK). Each bottle of frequency of each product use was recorded. Spray
OGT oral spray contained 20mL and each bottle of bottles were weighed prior to dispensing to the
Saliveze contained 50mL of solution. patients and at the end of the treatment period to

assess the quantity of the product used and treatment
Subjects, Aim and Study Design adherence. This study was approved by the Local

Research Ethics Committee of Versailles, FranceOur objective was to evaluate the clinical effica-
and was registered on the ClinicalTrials.gov registrycy and acceptability of OGT oral spray in the relief
(NTC00350350).of signs and symptoms of xerostomia compared

with Saliveze. The latter was chosen as the refer-
Clinical Measurements and Questionnairesence product because it is a standard, commercially

available treatment for dry mouth and is supplied as
an oral spray similar to OGT spray. A 2-week, The primary outcome variable was patient-based
randomised, open-label, parallel-group design was dry mouth scores as evaluated by a self-rated, 10cm
employed. Forty-one patients with xerostomia aged long visual analogue scale (VAS) score recorded on
≥70 years and hospitalised in long-term care facili- day (D) 0 and D14. The latter was chosen as the
ties were included in the study. Patients were en- primary endpoint because it was a specific, sensitive
rolled after written informed content was obtained and reproducible criterion,[24-28] consistent with the
and then randomly assigned to either OGT or main objective of the current clinical trial. Anchor
Saliveze spray treatment for 2 weeks. Patients with points for the VAS score were 0 representing normal
oral candidiasis (as diagnosed by Candida counts (i.e. no dry mouth symptoms) and 10 representing
obtained from an unstimulated whole saliva sam- “the worst imaginable” dry mouth symptoms. Sec-
ple), dental infection, recent and/or ongoing head or ondary outcome variables included patient-based
neck radiotherapy, Sjögren’s syndrome, a life- perception of changes in other dry mouth symptoms
threatening pathological condition and those partici- (i.e. chewing, swallowing and speech difficulties as
pating in another clinical trial at the time of the study well as taste and burning sensations) using a self-
were excluded from the trial. rated, 10cm long VAS. In addition, oral tissue con-

Xerostomia was diagnosed by means of a patient- dition (redness and dryness of the tissues, degree of
based questionnaire and measurement of saliva vol- inflammation) was recorded on a four-point ordinal
ume using a sialometer (test of saliva weight ab- scale at D14 by the dental hygienist in a blinded
sorbed ≤0.5g/5 min) at baseline and after stimula- fashion.[20,21]

 2007 Adis Data Information BV. All rights reserved. Drugs Aging 2007; 24 (11)
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Subjective assessment of xerostomia was per- ate, were used to determine the significance of dif-
formed at baseline and at D14 as dichotomous re- ferences (if any) between dichotomous response
sponses to a questionnaire and included several cri- variables. Between-treatment comparisons at D14
teria such as diurnal and nocturnal mouth dryness, regarding mouth condition overall acceptability,
sleep disturbances due to mouth dryness, bad taste oral spray taste and acceptability as evaluated by
sensations, use of saliva substitutes, as well as ques- VAS score were performed using the non-paramet-
tions about restrictions in social life, i.e. “Do you ric Mann-Whitney U test. For all comparisons, a p-
avoid speaking to people because of your dry value of ≤0.05 was considered statistically signifi-
mouth?” and “Do you stay in your room because of cant.
your dry mouth?”. Other variables, such as the num-
ber of sprays required by patients per day and the Results
time interval between each spray, were also record-
ed.

Demographic and Baseline Characteristics

Evaluation of Treatment Tolerance Between November 2003 and December 2004,
and Acceptability 41 patients (22 in the OGT group, 19 in the

Saliveze group; 28 women and 13 men, sex ratio =Taste was evaluated using a 10cm long VAS.
2.15) with xerostomia, as assessed by the question-Adverse events were recorded by the investigators.
naire and measurement of saliva output, were en-
rolled and all but one completed the entire study.Statistical Analysis
However, the only patient (OGT group) lacking data

Based on previously published studies[26,28] and for D14 was included in the final analysis on the
assuming a within-group standard deviation (SD) of intent-to-treat principle and baseline values were
1cm in VAS score, a power of 85% and a type 1 assigned for the missing data. Mean (± SD) age (84
error rate of 0.05, a sample size of 20 patients in ± 7 years, range 70–94 years), weight (64 ± 12kg,
each treatment arm was calculated as being necessa- range 43–90kg), height (161 ± 7cm, range
ry to demonstrate an effect size of 0.75. 145–178cm) and saliva flow rate (0.03 ± 0.01 mL/

Statistical analysis was conducted using the min, range 0.01–0.05 mL/min) did not differ be-
SPSS version 12.0 for Windows (SPSS Inc., Chica- tween treatment groups (p = 0.08, 0.96, 0.94 and
go, IL, USA). Results were expressed as mean ± SD 0.92, respectively, on the two-tailed, unpaired Stu-
or median ± SD, as appropriate, for continuous dent’s t-test). Likewise, the sex ratio did not differ
variables. Two-tailed comparisons were made be- between treatment groups (p = 0.99, χ2 test). Medi-
tween treatment groups with respect to demograph- cal history taking revealed cardiovascular disease in
ics and efficacy parameters, according to the intent- 68% of patients, hypertension in 41%, psychiatric
to-treat principle, and between-treatment differ- disorders in 34%, irritable bowel syndrome in 34%,
ences were presented as 95% confidence intervals. arthritis in 34%, cancer in 12% and chronic obstruc-
Analysis of covariance (ANCOVA), using the study tive pulmonary disease in 10% of patients. Eighty-
group assignment as factor and baseline dry mouth one drugs, accounting for a total of 173 prescriptions
VAS scores as covariate, was performed to reveal (i.e. 4.22 drugs per patient), were taken by patients
whether adjusted D14 dry mouth scores differed at the time of the study and the rate of such medica-
significantly between treatments. This was followed tion use did not differ between groups. Among
by Scheffe’s test adjusted for multiple comparisons these, 148 drugs usually associated with dry mouth
to determine the level of significance of differences symptoms[4] were prescribed; these included diuret-
(if any) between the two treatment groups in VAS ics, antihypertensive and anti-arrhythmic drugs
scores relating to the effectiveness of the spray at (furosemide, n = 40, hydrochlorothiazide, n = 15,
D14 for the respective variable. Results were rilmenidine, n = 10, metoprolol, n = 5, amiloride, n =
presented as percentages for nominal variables, and 1), psychotropic drugs (alimenazine, n = 12,
chi-squared (χ2) or Fisher’s Exact tests, as appropri- zopiclone, n = 10, acepromazine, n = 8,

 2007 Adis Data Information BV. All rights reserved. Drugs Aging 2007; 24 (11)
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Table I.  Baseline and day (D) 14 degree of xerostomia as determined by patients using a self-rated, 10cm long visual analogue scale

(VAS)a

Item Baseline (cm) D14 (cm) Treatment difference at D14

OGT (n = 22) Saliveze (n = 19) OGT (n = 22) Saliveze (n = 19) [cm] (95% CI)

Mouth dryness 7.4 ± 1.5 6.6 ± 1.5 2.5 ± 1.5 4.6 ± 1.3 2.1 ± 0.1 (1.9, 2.3)*

Chewing difficulties 4.9 ± 3.7 4.0 ± 3.9 1.3 ± 1.2 1.9 ± 1.8 0.7 ± 0.2 (–0.4, 0.9)

Swallowing difficulties 6.5 ± 2.5 6.1 ± 2.3 1.8 ± 1.5 3.6 ± 1.8 1.8 ± 0.3 (1.5, 2.1)*

Speech difficulties 5.1 ± 3.4 4.3 ± 3.4 1.8 ± 1.4 2.9 ± 1.6 1.1 ± 0.2 (1.0, 2.4)**

Taste alteration 5.1 ± 3.5 4.0 ± 3.5 1.8 ± 1.4 1.8 ± 1.5 0.1 ± 0.1 (–0.2, 0.2)

Burning sensation 4.2 ± 3.3 3.2 ± 2.8 2.0 ± 1.5 2.6 ± 2.1 0.6 ± 0.5 (–0.3, 0.9)

a Data are presented as mean ± SD.

OGT = oxygenated glycerol trimester; * p = 0.001, ** p = 0.04, at D14 (analysis of covariance using baseline VAS scores as covariate).

clomipramine, n = 5, mianserin, n = 3, chlorproma- in table II. At baseline, 100% of patients presented
with dry mouth, considered by the dental hygienistzine, n = 2, tianeptine, n = 1) and proton pump
to be moderate or severe in 85% of cases. Mild orinhibitors (omeprazole, n = 22, lanzoprazole, n = 8,
moderate oral mucositis was documented in 39%pantoprazole, n = 6). Other medications taken in-
(16/41) of patients. Overall, the oral mucosa was redcluded laxatives (n = 15) and cholesterol-lowering
and/or sticky and presented with at least one lesiondrugs (n = 10).
in 49% of patients at baseline (20/41). Up to 59% ofMost patients complained of moderate to severe
patients (24/41) had damaged lips and/or a thick-dry mouth at baseline, as measured on the 10cm
ened tongue and 76% of patients (31/41) had vis-long VAS (table I). No difference was noted be-
cous and/or foamy saliva leading to moderate diffi-tween the two treatment groups (p > 0.16,
culties with speech related to dry mouth. No differ-ANCOVA). Analysis of the dichotomous responses
ences were noted between treatment groups atrecorded in the subject questionnaire revealed no
baseline (p > 0.4 for all comparisons, Fisher’s Exactstatistically significant difference between the two
test).treatment groups at baseline. Overall, 98% (40/41)

of patients complained of diurnal mouth dryness and
Efficacy of Oxygenated Glycerol Triester76% (31/41) complained of nocturnal mouth dry-
Spray Based on the Primary and Secondaryness, which was associated with sleep disturbances
Endpoints at Day (D) 14and early wake-up in 48% (20/41) of patients

(p = 0.45 between groups, Fisher’s Exact test). Thir- Of the six symptoms assessed by the VAS, OGT
ty-one percent (7/22) of patients in the OGT group was significantly superior to Saliveze in three
and 16% (3/19) of patients in the Saliveze group items, i.e. mouth dryness (the primary endpoint),
complained of bad taste in the mouth (p = 0.29 swallowing difficulties and speech difficulties, after
between groups, Fisher’s Exact test). Consequently, adjustment for differences that existed at baseline
10% of patients declared that they usually avoid using the ANCOVA model (table I). Likewise, the
speaking to people but only 2.4% of them declared mean VAS score for overall sensation of symptom
staying in their room because of dry mouth. Eighty- relief at D14 was significantly lower in the OGT
three percent of patients (34/41) were wearing a spray group compared with Saliveze (4.6 ± 2.9 vs
denture (18 in the OGT group vs 16 in the control 7.3 ± 3.9, respectively; mean difference, 2.7 ± 1.2,
group). Denture retention was affected by mouth 95% CI 1.9, 3.8; p = 0.001). The sensation of
dryness in 53% (21/41) of patients (p = 0.31 be- improvement started on the first day of treatment in
tween treatment groups at baseline, Fisher’s Exact 23% versus 18% of patients and on the second day
test). of treatment in 53% and 27% of patients treated with

The objective assessment of patients’ oral condi- OGT and Saliveze, respectively (p = 0.49 between
tion recorded by the dental hygienist in a blinded groups, χ2 test), and did not differ between day and
fashion using a four-point ordinal scale is presented night in 73% of patients (p = 1.00, Fisher’s Exact

 2007 Adis Data Information BV. All rights reserved. Drugs Aging 2007; 24 (11)
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Table II.  Baseline and day (D) 14 objective assessment of the oral tissue condition as recorded by a dental hygienist in a blinded fashion

using a four-point ordinal scalea

Item Baseline (cm) D14 (cm) 95% CI for the p-Valueb

OGT (n = 22) Saliveze (n = 19) OGT (n = 22) Saliveze (n = 19) difference at D14

Overall dryness of mouth 2.1 ± 0.7 2.0 ± 0.6 0.9 ± 0.6 1.5 ± 0.6 0.4, 0.8 0.001

Dryness of oral mucosa 2.0 ± 0.7 1.8 ± 0.5 0.8 ± 0.6 1.3 ± 0.6 0.3, 0.9 0.01

Inflammation of oral mucosa 1.7 ± 0.9 1.2 ± 0.8 0.8 ± 0.5 0.8 ± 0.8 –0.2, 0.3 0.63

Redness of oral mucosa 1.5 ± 0.8 1.5 ± 1.1 0.6 ± 0.5 0.6 ± 0.6 –0.03, 0.1 0.66

Stickiness of oral mucosa 1.5 ± 0.7 1.5 ± 0.8 0.4 ± 0.5 0.8 ± 0.5 0.2, 0.5 0.005

Dullness of oral mucosa 1.3 ± 0.4 1.7 ± 0.7 0.3 ± 0.5 1.0 ± 0.5 0.6, 0.8 0.001

Severity of mucositis 0.5 ± 0.7 0.6 ± 0.9 0.0 ± 0.0 0.3 ± 0.4 0.1, 0.5 0.01

Oral mucosal abrasion 0.8 ± 0.8 0.6 ± 0.8 0.2 ± 0.4 0.3 ± 0.4 –0.1, 0.1 0.53

Damaged lips 0.8 ± 0.8 0.9 ± 1.0 0.3 ± 0.5 0.5 ± 0.6 –0.2, 0.25 0.11

Thickened tongue 0.8 ± 0.8 0.7 ± 0.7 0.1 ± 0.3 0.4 ± 0.5 0.2, 0.4 0.03

Deficiency of saliva 1.9 ± 0.7 2.0 ± 0.7 0.9 ± 0.5 1.1 ± 0.6 –0.2, 0.3 0.14

Viscosity of saliva 0.9 ± 0.8 1.3 ± 0.8 0.3 ± 0.5 0.7 ± 0.6 0.3, 0.6 0.01

Foamy saliva 0.4 ± 0.7 0.5 ± 0.7 0.1 ± 0.3 0.2 ± 0.4 –0.1, 0.2 0.28

Halitosis (bad breath) 0.4 ± 0.6 0.4 ± 0.6 0.1 ± 0.3 0.2 ± 0.4 –0.1, 0.2 0.28

Speech difficulties 0.6 ± 0.7 0.7 ± 0.9 0.2 ± 0.4 0.5 ± 0.5 0.2, 0.4 0.04

Saliva and crusting at corners 0.4 ± 0.5 0.5 ± 0.7 0.0 ± 0.0 0.2 ± 0.4 –0.1, 0.3 0.06

of mouth

a Data are presented as median ± SD of the score obtained by either treatment group at baseline and D14, respectively.

b p-Value for the respective item (analysis of covariance using baseline score as covariate).

OGT = oxygenated glycerol triester.

test). However, OGT spray prevented patients from tion, including dichotomous responses to questions
night awakening in 33% of patients compared with such as “Do you stay in your bedroom more because
only 5% of patients treated with Saliveze (p = 0.03, of your dry mouth?” and “Do you avoid speaking to
Fisher’s Exact test). After a single administration, people because of your dry mouth?” were overall
both oral sprays were effective for 2–4 hours in 85% improved by both oral sprays in up to 71% of
of patients in each group (p = 0.88, χ2 test) and no patients according to a patient-based assessment of
additional oral spray was administered on any day symptoms (p > 0.33 for all comparisons, Fisher’s
by 60% of patients (p = 0.67 between treatment Exact test). At D14, 68% of patients treated with
arms, Fisher’s Exact test).

Saliveze still preferred to stay in their room be-
cause of mouth dryness, as compared with 38% of

Patient-Based Assessment of Symptoms at patients treated with OGT, but this difference did
D14 Using Responses to a not reach statistical significance (p = 0.06, Fisher’s
Dichotomous Questionnaire Exact test). Among patients wearing a denture, OGT

spray improved denture retention in 44% of patients
Eighty-one percent of patients treated with OGT

treated with OGT versus 36% of those treated withdeclared that their mouth dryness had been substan-
Saliveze (p = 0.38, Fisher’s Exact test). Overall,tially improved compared with 68% of patients
81% of patients felt better often using OGT astreated with Saliveze (p = 0.76, Fisher’s Exact
compared with only 58% of those treated withtest). Likewise, OGT spray improved chewing,
Saliveze (p = 0.03, Fisher’s Exact test). Likewise,swallowing and speech in 48%, 71% and 38% of
76% of patients treated with OGT experienced qual-cases, respectively, versus 16%, 15% and 26% of
ity-of-life improvement compared with 21% of pa-patients treated with Saliveze (p = 0.15, 0.002 and
tients receiving Saliveze (p = 0.002, Fisher’s Exact0.67, respectively, Fisher’s Exact test). Taste, burn-

ing sensation and items related to social life restric- test).

 2007 Adis Data Information BV. All rights reserved. Drugs Aging 2007; 24 (11)
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Objective Assessment of Oral Tissue at D14 tions demonstrated that OGT oral spray was signifi-
cantly superior to Saliveze in improving mouth

Table II presents data relating to the objective dryness, swallowing and speech. Furthermore, OGT
assessment of the patients’ oral tissue condition as

also resulted in significantly greater improvements
recorded by the dental hygienist in a blinded fashion

in oral tissue condition and saliva viscosity as as-at D14 using a four-point ordinal scale. Among the
sessed by a blinded dental hygienist after 14 days of16 items objectively measured and shown in table II,
treatment. Both oral sprays were also well toleratedlocal improvement in dryness (95% CI 0.4, 0.8;
although OGT was perceived to have a better tastep = 0.001), stickiness of the oral mucosa (95% CI
than Saliveze.0.2, 0.5; p = 0.005), dullness of the oral mucosa

There is considerable difficulty in making the(95% CI 0.6, 0.8; p = 0.001), severity of mucositis
initial clinical decisions as to whether a given pa-(95% CI 0.1, 0.5; p = 0.01), thickened tongue (95%
tient has salivary gland hypofunction and henceCI 0.2, 0.4; p = 0.03) and viscosity of saliva (95% CI

0.3, 0.6; p = 0.01) were significantly more improved requires additional salivary gland evaluation and
with OGT than with Saliveze at D14. Consequent- may be eligible for treatment. In this regard, we used
ly, speech difficulties were also significantly im- previously validated measures (e.g. dryness of lips
proved with OGT (95% CI 0.2, 0.4; p = 0.04) [table and buccal mucosa), previously validated tools
II]. (e.g. a 10cm long VAS and a four-point ordinal

scale) and a validated cut-off of salivary flow-rate to
Treatment Tolerance and Acceptability identify and enrol patients with dry mouth into the

current clinical trial.[29] Thus, the enrolled popula-No serious adverse events that could be related to
tion had clinical relevance because patients wereeither study product were reported. Minor adverse
included primarily on the basis of saliva production,events were reported in four patients (9.8%) and
as measured by a sialometer to confirm hyposaliva-included nausea (one patient in the Saliveze group)
tion at D0 (but not at D14 as OGT is not a salivaand unpleasant taste (two patients in the Saliveze

stimulant). Nevertheless, the current study has sev-group and one in the OGT group).
eral limitations, partly related to the difficulties in-Both oral sprays were rated easy to use by 83% of
herent in designing a clinical trial in older institu-patients. At the end of the study, 76% of patients
tionalised patients and evaluating treatments in ausing OGT said they were willing to continue using
condition as subjective as xerostomia. Considera-OGT after the study versus 47% of patients treated

with Saliveze (p = 0.06, χ2 test). The taste of OGT tion of the short-term parallel-group design of the
was preferred by patients over that of Saliveze, current trial points to the need for a further longer
according to the mean VAS results (7.2 ± 2.2 vs 5.8 clinical study to demonstrate the long-term benefit
± 2.9, respectively; mean difference, 1.4 ± 0.6, 95% of OGT oral spray in older patients. Furthermore, a
CI 1.2, 1.9; p = 0.04). randomised, double-blind, controlled trial conduct-

ed in a larger cohort of older patients would have
Discussion been more methodologically sound; however, this is

unrealistic in the current setting because of the dif-In clinical practice, xerostomia is often neglected
ferent textures of the two products (Saliveze is anby both clinicians and patients, presumably because
aqueous solution while OGT is a viscous oral lubri-the efficacy of currently available therapeutic op-
cant). Finally, the purpose of the current study wastions is highly unpredictable.[14] In the current study,
to compare the efficacy of OGT oral spray in theextensive evaluation of clinically relevant, accessi-
relief of symptoms of xerostomia with that of able and reproducible subjective and objective symp-
currently marketed saliva substitute, rather than totoms of xerostomia[4,12,14,16,20] in older institutional-
the reference drug pilocarpine.[15] This reflects theised patients with severe hyposalivation leading to
fact that OGT is not a saliva stimulant and treatmentsticky oral mucosa, mucositis, damaged lips and
efficacy cannot be correlated with increase in salivaimpaired quality of life as a result of taste alteration,
output, to the best of our knowledge.[1,15,16,20,26,28]speech difficulties, bad breath and social life restric-
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Although more than 500 medications have been final analysis, and enrolled patients with moderate
reported to cause dry mouth as an adverse effect, mouth dryness (mean VAS score obtained in each
only a small number have been demonstrated to group at baseline was 3.25cm). In addition, the
result in actual reduced salivation; these include mucin contained in the study product was derived
tricyclic antidepressants, histamine H1 receptor an- from porcine gastric mucosa, and therefore may not
tagonists (antihistamines), antihypertensives and di- be suitable for Jews, Muslims and various other
uretics.[4] Most of these drugs are often concomi- groups.[28]

tantly prescribed in older patients,[5,6,16] as observed
Conclusionin the current study. Moreover, an additive dry

mouth adverse effect has previously been ob-
Dry mouth is a common complaint and a signifi-served[4] when several such drugs are co-adminis-

cant problem in geriatric clinical practice that de-tered in the same patient, a situation that is often
serves to be as aggressively evaluated as it is inobserved in the geriatric population and was docu-
younger people. Given the numerous mechanismsmented in the current study. Increasing use of medi-
involved in xerostomia in older patients, use of ancation in this particular patient population is clearly
oral lubricant might be suitable for the treatment ofexacerbating mouth dryness and patients’ oral con-
dry mouth. In this regard, OGT oral spray wasdition, although this was not evaluated in our study
superior to a currently marketed aqueous saliva sub-of daily life in institutionalised patients taking nu-
stitute containing electrolytes (Saliveze) in im-merous concomitant medications.
proving mouth dryness, oral tissue condition and

As shown in the current study, in which several social life in a long-term hospitalised geriatric popu-
validated assessment scales were utilised in addition lation. This treatment may therefore be proposed in
to measurement of saliva output, evaluation of dry older institutionalised patients with symptoms of
mouth symptoms should be carried out in a system- dry mouth, even in those treated with multiple con-
atic fashion, especially in older adults.[9,12,16,20] The comitant medications known to induce xerostomia.
goals are to relieve symptoms, prevent or correct the With the number of older patients expected to in-
sequelae of salivary dysfunction and treat any un- crease worldwide,[31] further studies will be wel-
derlying disease. Adequate hydration of the oral comed to confirm that the benefit of OGT may be
mucosa in order to moisten and cleanse the mucosal prolonged over time in the treatment of xerostomia.
surface and hydrate the oral tissue is essential but Maintenance of adequate oral hygiene and hydration
not sufficient. European formulations (not available to prevent clinical complications such as increased
in the US) of saliva substitutes that contain animal dental caries, monilial infection, dysgeusia and
mucins have been preferred to products with a tooth sensitivity, all of which are often observed in
carboxymethycellulose base alone in some but not older patients with xerostomia, is an important goal.
all patients.[9,30] However, in some authors’ experi-
ence,[9,30] most patients find that frequent sipping of Acknowledgements
fluids is superior and more aesthetically acceptable
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Correspondence: Dr Stéphane Mouly, Assistance Publique-18. Niedermeier W, Huber M, Fischer D, et al. Significance of
Hôpitaux de Paris, Hôpital Lariboisière, Unité desaliva for the denture-wearing population. Gerodontology
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