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Purpose: Previous studies have shown that haemodialysis (HD) patients frequently suffer from xerostomia. This
problem is associated with difficulties in oral functions, increased risk of oral diseases and interdialytic weight gain
(IDWG). The aims of this preliminary study are to evaluate the efficacy and safety of topical dry mouth products in
treating xerostomia in HD patients and their impact in reducing IDWG.

Materials and Methods: We included 25 HD patients that suffered from xerostomia and complied with inclusion
criteria. Subjects received toothpaste, mouthwash and mouth gel for dry mouth. The duration of treatment was
4 weeks. Patients filled out a visual analogue scale (VAS) for xerostomia and Oral Heath Impact Profile (OHIP)-14
questionnaires. Clinical data and IDWG were collected of the medical history of HD patients. Questionnaires and
IDWG were collected at baseline, 2 and 4 weeks post-treatment.

Results: Twenty-five patients completed the study (56% male and 44% female). The mean age was 63.52 + 12.50
years. The topical treatment statistically significantly (p = 0.0001) alleviated the symptoms of xerostomia and im-
proved their quality of life (OHIP-14 scores) (p = 0.0001). We observed a statistically significantly IDWG (kg) and
IDWG% reduction (p = 0.03) after the use of topical treatment for xerostomia. None of the patients reported side
effects.

Conclusions: Xerostomia might affect the quality of life and increase the IDWG of these patients. The daily use of
topical treatment for xerostomia could decrease thirst and IDWG, improving the quality of life of HD patients. Fu-
ture randomised studies are needed to confirm these results.
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here are more than two million people worldwide that
suffer end-stage renal disease (ESRD). About 81,373
individuals commenced renal replacement therapy for ESRD
in Europe in 2015, according to the European Renal Asso-
ciation-European Dialysis and Transplant Association Regis-
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try. Many of these people are receiving haemodialysis (HD)
and a small number of them are treated with home dialysis
or renal transplant.17.19

HD patients frequently suffer from oral diseases includ-
ing xerostomia, oral mucosal lesions like petechiae, oral
infections, adverse effects related to drug therapy such as
gingival hyperplasia, dental anomalies and bone le-
sions.8:16,34 Xerostomia is a frequent problem in HD pa-
tients and its prevalence ranges from 32 to 81%.6.7.11,14,
16,21,22,29,33 The causes of xerostomia in HD patients are
not entirely known but there are different factors that may
favour its appearance, such as old age, medication use,
fluid intake restriction, reduced salivary flow, minor salivary
glands parenchymal fibrosis and atrophy, mouth breathing,
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stress and anxiety.4.7:14.15,27 Xerostomia makes it difficult
to speak, taste, swallow and chew properly, and increases
the risk of oral diseases.412.29

Interdialytic weight gain (IDWG) is an important para-
meter in HD. It is assessed at the beginning of each HD
session which along with clinical symptoms and signs and
predialysis blood pressure. IDWG is necessary to make de-
cisions regarding the amount of fluid removal during a HD
session.30 There are studies that have correlated xerosto-
mia to a higher IDWG.4.6:10 Patients with dry mouth in-
crease their fluid intake, increasing at the same time IDWG.
Non-compliance to the fluid restriction with HD patients pro-
duces fluid overload that increases cardiovascular problems
like hypertension and pulmonary oedema, decreasing qual-
ity of life.4

Previous studies have evaluated the treatment of xero-
stomia in HD patients. Different treatments have been used
to treat xerostomia in these patients: chewing gum,>,9,13
artificial saliva,® liquorice mouthwash,36 pilocarpine,32 psy-
chological intervention! and acupressure.35 Some of these
studies have found positive results in decreasing xerosto-
mia,5:32,35,36 and only one study has observed a reduction
in IDWG.32 No study has evaluated the improvement of
quality of life after xerostomia treatment in these patients.

There are previous studies that showed the effective-
ness of topical products for xerostomia containing aloe
vera, betaine, allantoin, sodium fluoride and/or xylitol in
patients suffering dry mouth.3,12,23,25,31 These active ingre-
dients provide many benefits for treating xerostomia and its
side effects. Aloe vera moisturises and helps to protect the
sensitive oral mucosa. Betaine maintains humidity protect-
ing from irritations. Allantoin accelerates wound healing.
And finally, xylitol and sodium fluoride both have an anticar-
ies effect.

No studies have evaluated xerostomia treatment with
topical products containing betaine, allantoin, aloe vera,
fluoride and xylitol in HD patients suffering from dry mouth.
Therefore, the aim of this preliminary study is to evaluate
the efficacy of topical dry mouth products (toothpaste,
mouthwash and mouth gel) with the previous active ingredi-
ents in treating xerostomia in HD patients. We also want to
assess the possible changes in their quality of life related
to oral health and in their IDWG parameters. The working
hypothesis is that the xerostomia treatment with these
products could decrease xerostomia, reducing IDWG and
improving quality of life.

MATERIAL AND METHODS

Study Design

We performed a pilot study trial to obtain preliminary evi-
dence of the efficacy of topical dry mouth products in HD
patients. The study was conducted in compliance with the
principles of the Declaration of Helsinki. An ethics committee
at Hospital San Carlos, Madrid, Spain, approved the study
protocol (Cl 15/101-E). An informed consent was obtained
from each participant prior to his/her inclusion in the study.
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Participants

Patients included in this study received their HD treatment
at the Asyter haemodialysis clinic in Alcazar de San Juan,
Spain. All patients received a fixed HD schedule consisting
of three times a week. The study was performed in the
same clinic where HD patients attended for their HD treat-
ment. Patients were consecutively invited to participate.
The inclusion criteria were as follows: (a) patients suffering
from xerostomia; (b) > 4 month on HD; (¢c) > 18 years of
age; and (d) mentally and physically able to participate. Pa-
tients with haemodynamic instability preventing sufficient
ultrafiltration, hospitalisation within the preceding
2 months, dementia or terminal diseases, logistic impos-
sibility of investigation, using any medication or product for
his/her dry mouth condition, and/or unwilling to participate
in this study were excluded.

A dedicated HD nurse clinician (Lucia Lépez-Pintor) col-
lected the following variables at baseline from the clinic
database: gender, age, time on HD, causes of ESRD, un-
derlying diseases, consumed drugs, body mass index, dry
weight, IDWG, tobacco and alcohol. Rosa Maria Lépez-Pin-
tor collected the variable ‘presence of dentures’.

Patients were recruited for this study from March 2015
to June 2015. Patients received treatment and were fol-
lowed between September 2015 and December 2015.

Interventions and Instructions to Patients

The patients included in this study received topical dry
mouth products: toothpaste, mouth rinse and mouth gel
provided by the company Dentaid S.L. These topical dry
mouth products (Xeros Dentaid, Cerdanyola, Barcelona,
Spain) contain: (a) toothpaste: betaine (4%), xylitol (10%),
allantoin (0.10%), and sodium fluoride (0.321%,
1450 ppm); (b) mouth rinse: betaine (1.33%), xylitol (10%),
allantoin (0.10%), and sodium fluoride (0.05%, 226 ppm);
(c) mouth gel: betaine (1%), xylitol (10%), aloe vera (0.05%),
and sodium fluoride (0.0033%, 15 ppm).

The participants were given instructions by Rosa Maria
Lépez-Pintor to brush their teeth three times a day with
0.5 g of toothpaste following the Bass brushing technique
for 3 min and to rinse with 15 ml of mouthwash after each
brushing for 30 s. They could not eat or drink for at least
30 min after using these products. We gave all the patients
the same soft dental brush (Vitis Suave, Dentaid, Cedan-
yola, Barcelona, Spain) to brush their teeth. The mouth gel
could be used topically, extending it through the gums,
tongue, and cheeks (without rinsing) as many times as
necessary, and especially before going to sleep. Patients
had to use these products for 4 weeks (28 days). Patients
were informed not to use other oral hygiene or xerostomia
products apart from those used in this study.

Assessment of IDWG

The trained nurse (Lucia Lépez-Pintor) collected each pa-
tient’s weight before and after each dialysis session at base-
line, 2 and 4 weeks post-treatment. IDWG was defined as
the amount of fluid (kg) removed during the dialysis session.
Dividing IDWG by the patient’s target dry weight and multi-

Oral Health & Preventive Dentistry



Lépez-Pintor et al

plying this result per 100, we obtained the percentage of
IDWG. The target dry weight of the patient was determined
according to the standard clinical criteria by nephrologists.

Xerostomia
Patients who replied positively to the question: ‘Are you nor-
mally aware of your dry mouth?’ were considered to have
xerostomia.?

Xerostomia Visual Analogue Scale (VAS)
Questionnaire

Patients filled out a VAS questionnaire about their dry
mouth sensation. The questionnaire contains eight items
addressing oral dryness: (1) Rate the difficulty you experi-
ence in speaking because of dryness; (2) Rate the diffi-
culty you experience in swallowing because of dryness; (3)
Rate how much saliva is in your mouth; (4) Rate the dry-
ness of your mouth; (5) Rate the dryness of your throat;
(6) Rate the dryness of your lips; (7) Rate the dryness of
your tongue; and (8) Rate the level of your thirst.26 Each
item could obtain values between 0-10 cm. Therefore,
total scores ranged from O to 80 cm, where higher scores
showed a direct relation to a higher xerostomia sensation.
The VAS questionnaire was assessed before each dialysis
session at baseline, and 2 and 4 weeks post-treatment.
The VAS questionnaire was assessed before each dialysis
session at baseline, and 2 and 4 weeks post-treatment.

Assessment of Oral Health Impact Profile (OHIP)-14
The Spanish validated version of the OHIP-14 questionnaire
was used to assess patient quality of life.24 The question-
naire consists of 14 items that explore different aspects of
oral function and quality of life. Responses to this scale are
based on a Likert format, with a five-point ordinal scale
ranging from ‘never’ (coded 1) to ‘very often’ (coded 5). The
score ranges from 14 to 70, where higher scores corre-
spond to poorer oral quality of life.20 It was completed be-
fore each dialysis session at baseline, and 2 and 4 weeks
post-treatment.

Sample Size

We calculated the sample size considering that at least
40% of the HD patients would perceive any effect as an
improvement to their dry mouth sensation. With a = 0.05, a
statistical power of 90% to detect this difference would re-
quire at least 25 subjects in the study group.

Statistical Analysis

The SPSS 22.0 statistical package (SPSS, Chicago, IL,
USA) for Microsoft Windows was used for the statistical
analysis of the results. A general descriptive analysis of
each patient’s characteristics was made. We applied the
Wilcoxon signed-rank test to compare two quantitative re-
lated samples or repeated measures. The Friedman test
was used to compare three quantitative related samples.
Differences were considered statistically significant if p was
less or equal than 0.05.

doi: 10.3290/j.0hpd.b871063

Table 1 Characteristics of HD patients (n = 25)
of the study

Variables n (%) or mean + SD
Gender

Male 14 (56%)
Female 11 (44%)

Age (years) 63.52 £ 12.50
Time on HD (months) 49.08 + 54.43
Causes of ESRD

Chronic glomerulonephritis 8 (32%)
Polycystic kidney disease 3 (12%)
Diabetic nephropathy 2 (8%)
Pyelonephritis 3 (12%)

Others 9 (36%)
Diabetes

Type 1 2 (8%)

Type 2 3 (12%)
Hypertension 14 (56%)

Body mass index 28.92 £ 5.52
Dry weight (kg) 76.42 £ 15.13
IDWG average (kg) 2.05+1.11
Smokers 0 (0%)

Alcohol 0 (0%)
Dentures 11 (44%)
Values are number (%) and mean * standard deviation (SD).

Results

Of the 50 patients who were old enough and met the medi-
cal and psychological criteria for participation, 22 did not
suffer xerostomia, 1 was using other dry mouth products
and 2 did not want to participate. Finally, we included
25 HD patients that suffered from xerostomia and complied
with the inclusion criteria. We included 14 men and 11
women, mean age 63.52 + 12.50 years. These patients
were receiving HD treatment for 49.08 £ 54.43 months.
The patients’ clinical characteristics can be observed in
Table 1.

We observed that 80% and 92% of the HD patients
showed improvement with xerostomia at the end of 2 and 4
weeks, respectively. Total xerostomia scores decreased
progressively at 2 and 4 weeks after treatment (baseline
42.64 + 14.64; 2 weeks 30.68 + 11.12; 4 weeks 20.22 +
8.35). In Figure 1 we present the improvement in each VAS
item for xerostomia. Statistically significant improvements
were seen in all items and total VAS score within 2 and 4
weeks (p = 0.0001) after treatment. VAS scores were lower
at 4 weeks than 2 weeks after treatment.

The results of OHIP-14 scores are presented on Table 2.
The quality of life of these patients improved statistically
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Fig 1 Evolution of the VAS for xerostomia during the study.

significantly (p = 0.0001) after treatment. In the same way
as for VAS, every OHIP-14 item result was lower at 4 weeks
vs 2 weeks.

IDWG (kg) and IDWG (%) decreased statistically signifi-
cantly after 2 weeks of treatment. This reduction was main-
tained up to 4 weeks, observing statistically significant dif-
ferences at baseline and 4 weeks after treatment (p =
0.03). We did not observe statistically significant differ-
ences between 2 and 4 weeks post-treatment (Table 3).

No side effects were found.

DISCUSSION

ESRD is a chronic disease that has an important negative
impact in a patient’s quality of life. HD is a complex treat-
ment that requires frequent visits to dialysis centres, usually
three times a week. A great proportion of HD patients suffer
from xerostomia that varies from 32 to 81%.12,21,22,29

As we mentioned earlier, the efficacy of different xerosto-
mia treatments has been evaluated in HD patients. But at
this time there is no strong evidence to be able to recom-
mend a specific treatment. Sugar-free chewing gum is a
mechanical saliva stimulator well tolerated by HD patients,
but the results of different studies about this treatment are
controversial.>9.13 There are studies24.32 that obtained
good results with pilocarpine reducing dry mouth sensation,
and increasing salivary flow rate, but pilocarpine had impor-
tant adverse effects. To avoid these secondary effects in
medically involved patients like HD patients, we have other
alternatives as palliative treatments including saliva substi-
tutes and other therapies such as acupressure3% and psy-
chological interventions.®
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Palliative treatment includes saliva substitutes and the
use of different oral health hygiene products for xerosto-
mia. Bots et al® completed a study using artificial saliva in
HD patients that obtained a xerostomia reduction. Yu et
al36 assessed the efficacy of a liquorice mouthwash to
reduce xerostomia in HD. Liquorice improved dry mouth
sensation, and increased salivary flow. In our study we
observed a statistically significant improvement in xero-
stomia in HD patients using xerostomia products contain-
ing betaine, allantoin, aloe vera, fluoride and xylitol. At the
end of the study, 92% of the patients obtained improve-
ment, and the total VAS levels dropped by half. It is im-
possible to compare our results with other previous stud-
ies about xerostomia treatment in HD patients. Each
previous study used a different questionnaire to evaluate
xerostomia (VAS for thirst, one item VAS for xerostomia,
dialysis thirst inventory and xerostomia inventory), did not
show the percentage of patients who improved and treat-
ment time was different. But all discussed studies showed
that palliative treatment might be useful to treat HD xero-
stomia in HD patients, and had no side effects. In addi-
tion, the present topical xerostomia treatment helps to
prevent other oral diseases such as caries and periodon-
tal disease.

Oral health-related quality of life has been previously
studied in HD patients.18.22,.28 QH|P-14 is a validated ques-
tionnaire that measures patient’s functional limitation, dis-
comfort and disability attributed to oral diseases and it is
used worldwide.24 The results of this study show a great
and significantly improvement in patient’s quality of life.
OHIP-14 scores decreased 23% and 46.67% after 2 and 4
weeks, respectively. Therefore, treating xerostomia with
products containing betaine, allantoin and aloe vera im-
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Table 2 OHIP-14 scores through treatment

Score day O Score 2 weeks Score 4 weeks
OHIP-14 (mean £ SD) (mean £ SD) (mean £ SD) p value
Functional limitation 5.36 + 2.56 4.04 £1.81 2.80 +1.04 0.0001
Problems pronouncing correctly 2.80+1.44 2.28 £ 1.20 1.56 £ 0.92 0.0001
Unpleasant taste sensation 2.56 + 1.56 1.76 £ 0.97 1.24 £ 0.44 0.0001
Physical pain 4.68 + 2.46 3.60 £ 1.53 2.40 £ 0.76 0.0001
Discomfort or pain 2.12+1.42 1.84 +£1.11 1.16 £ 0.47 0.0001
Discomfort while eating 2.56 +1.61 1.76 £ 1.01 1.24 + 0.52 0.0001
Psychological discomfort 4.88 +2.20 4.04 £ 2.42 2.72 +1.43 0.0001
Shyness 2.64 +1.29 2.32+1.41 1.48 + 0.96 0.0001
Concern 2.24 +1.30 1.72 £1.27 1.24 + 0.66 0.001
Physical disability 4.28 + 2.57 3.08 +1.35 2.40 £ 0.96 0.0001
Eating dissatisfaction 2.28+1.49 1.72 +1.06 1.28 £ 0.73 0.0001
Interruption of meals 2.00+1.32 1.36 £ 0.64 1.12 £ 0.44 0.001
Psychological disability 3.96 + 1.92 2.72 +1.02 2.16 + 0.47 0.0001
Tension or anxiety 2.08 £ 1.29 1.24 £ 0.44 1.00 £ 0.00 0.0001
Shame or pity 1.88 £ 1.27 1.48 £ 0.82 1.16 £ 0.47 0.001
Social disability 3.60 +2.51 2.80 + 1.68 2.24 +1.01 0.0001
Susceptibility/irritability 1.80 £ 1.26 1.48 + 0.96 1.12 £ 0.60 0.001
Alteration in usual habits 1.80 £ 1.26 1.32 + 0.80 1.12 £ 0.44 0.0001
Handicap 3.52+1.87 2.76 £ 1.51 2.24 £ 0.88 0.0001
Scantly satisfactory life 2.00 +1.29 1.40 £ 0.76 1.12 £ 0.44 0.002
sensation 1.52 + 0.87 1.36 + 0.86 1.12 + 0.44 0.17
Incapacity to lead a normal life
Total OHIP-14 30.28 +£ 13.50 23.04 £ 8.93 16.96 + 5.15 0.0001
OHIP-14, Oral Health Impact Profile-14; Friedman Test was applied.
Table 3 Evolution of the Interdialytic Weight Gain
Score 2 Score 4
Score day O weeks weeks
(mean £ SD) (mean = SD) (mean + SD) p1 p2 pP3 p4
IDWG (kg) 2.05+1.11 1.75+0.91 1.71 +£0.86 0.04 0.56 0.03 0.11
IDWG (%) 2.73+1.44 2.31+1.20 2.22 +1.05 0.05 0.54 0.03 0.11
P1, Wilcoxon test was applied, IDWG baseline-IDWG 2 weeks; P2, Wilcoxon test was applied, IDWG day 2-IDWG 4 weeks; P3, Wilcoxon test was applied, IDWG
baseline-IDWG 4 weeks; P4, Friedman test was applied, IDWG baseline-IDWG 2 weeks-IDWG 4 weeks.

proves a HD patient’s quality of life, an important trait in
these chronic patients.

Previous studies have shown a positive correlation be-
tween a higher IDWG and greater xerostomia sensation.1.6
HD patients have to follow restrictions on fluids and di-
etary salt intake to avoid an IDWG increase. Dry mouth
increases thirst sensation that usually causes an increase
of fluid intake. It is logical to think that xerostomia treat-
ment may reduce IDWG. There are previous studies that
evaluate the impact of xerostomia treatment in IDWG.
Bots et al® and Jagodzinska et all3 did not find a reduc-

doi: 10.3290/j.0hpd.b871063

tion of IDWG after xerostomia treatment with chewing
gum. Sung et al32 showed a decreased of IDWG after the
use of pilocarpine to treat dry mouth. Like Sung et al32,
we found a statistical significance in IDWG reduction after
4 weeks of treatment with Xeros topical products. These
results are promising, since this treatment could help to
control the clinical condition of HD patients maintaining a
proper volume balance.

This preliminary study has some limitations. One of them
is the trial design, a pilot study, without a placebo group.
As we know, placebo treatment could also have a positive
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effect in xerostomia. Therefore, this study was necessary to
justify the cost of making similar placebo products in taste,
colour and appearance and extending the sample for the
conduct of a future randomised study. Another limitation of
the study is that we cannot know the effect that each of the
products (toothpaste, mouth rinse and mouth gel) has indi-
vidually. Therefore, future work should compare whether the
combined use of several products from the same line sig-
nificantly influences the decrease in xerostomia. And an-
other limitation is the short-term period of treatment (4
weeks). For this reason, the results of this study have to be
confirmed with a future long-lasting randomised clinical
trial. The greatest strengths of this study are the important
efficacy obtained and the positive results in objective vari-
ables as IDWG reduction.

CONCLUSION

In conclusion, treatment with xerostomia products contain-
ing betaine, allantoin and aloe vera reduced xerostomia and
improve oral-related quality of life in HD patients reducing
IDWG parameters. It is necessary to complete future ran-
domised clinical trials testing these products vs a placebo
over longer time periods to reassure these results.
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