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Abstract 

Background  The aim of this project was to review the literature on dry mouth / xerostomia in patients 
with advanced cancer, with the objectives being to determine its prevalence, clinical features, and complications.

Methods  Standard methodology was used to conduct this scoping review. Detailed searches of the Medline, 
Embase, CINAHL, and PsycInfo databases were conducted to identify relevant studies: eligible studies had to include 
patients with advanced cancer, and to contain details of clinical features and/or complications of xerostomia. Com-
mercial bibliographic / systematic review software was used to support the process.

Results  Forty-three studies were discovered from the database and hand searches. The studies included 23 generic 
symptom studies, eight “symptom cluster” studies, nine oral symptom / problem studies, and three xerostomia-spe-
cific studies. In depth data is described on the clinical features and complications of xerostomia, and on the “symptom 
clusters” including xerostomia, in this cohort of patients.

Conclusion  This review discovered a relatively small number of focused studies (involving a similarly small number 
of patients). Nonetheless, it demonstrates that xerostomia is a very common problem in patients with advanced can-
cer and is often associated with significant morbidity (and impairment of quality of life).
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Background
Xerostomia is defined as “the subjective sensation of dry-
ness of the mouth” [1]. Xerostomia is usually the result of 
a decrease in the volume of saliva secreted (i.e. resting / 
unstimulated whole salivary flow rather than stimulated 
whole salivary flow) [2]. Indeed, normal subjects com-
plain of a dry mouth when their unstimulated whole sali-
vary flow rate falls by 50% [3]. However, xerostomia may 

also result from a change in the composition of the saliva 
secreted [4].

Xerostomia is relatively common in the general popula-
tion. For example, Nederfors et al. [5] estimated an over-
all prevalence of 21.3% in Swedish adult males, and 27.3% 
in Swedish adult females: this difference was statistically 
significant. Other factors associated with xerostomia in 
this study were age (higher prevalence in older persons), 
and pharmacotherapy (higher prevalence in persons tak-
ing medication, and especially multiple medications). 
Indeed, medications are the most common cause of 
xerostomia in the general population [6].

Xerostomia is common in patients with acute / chronic 
medical conditions [7], and is especially common in 
patients with cancer. Xerostomia may occur at diagnosis, 
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during anticancer treatment [8], at disease progression, 
and into cancer survivorship [9]. There are a number of 
potential causes of xerostomia in patients with cancer, 
including direct effects of the cancer, indirect effects of 
the cancer (i.e. paraneoplastic syndrome), adverse effects 
of anticancer treatments, adverse effects of supportive 
care measures, and co-morbidities (and their manage-
ment) [10].

Xerostomia is considered an “orphan symptom” [11], 
which are defined as “generally prevalent symptoms 
that are unaddressed in clinical practice, yet often not 
reported by the patients or by healthcare professionals” 
[12]. The aim of this review is to appraise the published 
literature on xerostomia (rather than salivary gland hypo-
function) in patients with advanced cancer, with the spe-
cific objectives being to determine its prevalence, clinical 
features (i.e. subjective, objective), and complications (i.e. 
physical, psycho-social).

Methods
The methodology utilised in this review was based on the 
framework developed by Arksey and O’Malley [13], but 
incorporating updated guidance on this framework [14]. 
The PRISMA Extension for Scoping Reviews (PRISMA-
ScR) was used to report the outcome of this review [15].

Search strategy
Four electronic databases (Medline, Embase, CINAHL, 
PsycInfo) were originally searched in October 2022, and 
re-searched in January 2023 (to check for any new ref-
erences). A detailed search strategy was developed for 
Medline (Appendix 1), and adapted as needed for the 
other databases. Non-English studies were excluded from 
the review.

Study eligibility criteria
Studies needed to include patients with advanced cancer, 
as defined by the National Cancer Institute / NCI, USA 
[16]: “Cancer that is unlikely to be cured or controlled 
with treatment. The cancer may have spread from where 
it first started to nearby tissue, lymph nodes, or distant 
parts of the body”. Studies which included mixed groups 
of patients were excluded, unless results for the patients 
with advanced cancer were separately reported. Stud-
ies which focussed on patients with advanced head and 
neck cancer, and studies that focussed on cancer patients 
receiving anticancer treatment were excluded. Stud-
ies needed to include details of clinical features and/or 
complications of xerostomia. Studies involving children 
(< 19  yr) were excluded. Case reports, review articles, 
and other records without original information were also 
excluded.

Data management and synthesis
The EndNote 20™ bibliographic software (Clarivate Ana-
lytics LLP, USA) was used to store the retrieved articles, 
whilst the Covidence systematic review software (Veritas 
Health Innovation, Australia) was used to screen these 
retrieved articles.

Two reviewers (MW, NF) independently screened the 
titles and abstracts for full text articles to review. A third 
reviewer (AD) was available to resolve potential conflicts. 
Two reviewers (MW, AD) independently reviewed the 
full text articles, and extracted the relevant information 
using a review-specific template. A third reviewer (NF) 
was again available to resolve conflicts.

The reference lists of all retrieved full text articles, rel-
evant chapters in major palliative care textbooks, and 
relevant sections of major palliative care guidelines, 
were hand searched for other potential studies. Other 
sources of studies included the researchers’ personal 
bibliographies.

Results
Search results
The search strategy identified 10,873 references, although 
only 166 full text articles were retrieved (Fig. 1). Thirty-
seven studies were identified from the database searches 
and had their data extracted [2, 17–52]. Another six stud-
ies were identified from handsearching / researcher’s 
bibliography [53–58]. The studies identified included 
23 generic symptom studies [18, 20–22, 25, 26, 29–32, 
40–47, 52–56], eight symptom cluster studies [34–39, 57, 
58], nine oral symptom / problem studies [17, 19, 23, 24, 
27, 28, 33, 50, 51], and three xerostomia-specific stud-
ies [2, 48, 49]. Several “duplicate” records were identified 
amongst the retrieved full text articles: some were con-
ference abstracts, some articles reporting “early” results, 
and some articles reporting different analyses / subsets 
of results. Table  1 shows studies reporting clinical fea-
tures of xerostomia in patients with advanced cancer, and 
includes references for relevant assessment tools [59–61].

Assessment
The three xerostomia specific studies involved small num-
bers of patients (median: 70; range: 16–120) [2, 48, 49]: two 
were quantitative (with one using a validated / non-specific 
assessment tool, i.e. Memorial Symptom Assessment Scale 
/ MSAS) [2, 48], whilst one was qualitative [49]. The nine 
oral symptom / problem studies involved somewhat larger 
numbers of patients (median: 104; range: 50–669) [17, 19, 
23, 24, 27, 28, 33, 50, 51]: all were quantitative (with three 
using validated / non-specific assessment tools, i.e. Oral 
Symptom Assessment Scale / OSAS, Edmonton Symp-
tom Assessment System / ESAS—Norwegian version, 
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and MSAS) [17, 28, 50]. It should be noted that there is 
no validated xerostomia assessment tool for this cohort of 
patients.

Epidemiology
Xerostomia prevalence varied widely in the studies iden-
tified in this review (median: 72.15%, range: 40.4–91.0%). 
Alsirafy et al. reported that only one patient reported this 
symptom on open questioning, although 57% patients 
gave a positive response on systematic assessment (with 
43% of these patients reporting “moderate” / “severe” 
intensity) [22]. Other authors reported similar findings in 
this group of patients [62].

The identified studies reported minimal information 
on the risk factors for xerostomia (e.g. demographics, 
cancer diagnosis, performance status, comorbidities). 
There is some data to suggest that xerostomia may be 
more prevalent in females [20, 40], in younger patients 
[41], and in Caucasians versus African Americans in this 
population [42].

Xerostomia appears to be common in all groups of 
patients with cancer, including patients with haemato-
logical malignancies [23, 43], and patients with sarcomas 
[44]. There is better data to suggest that xerostomia is 
more prevalent in patients with a poor performance sta-
tus [45, 46], and equally that xerostomia is more preva-
lent in patients at the very end-of-life [31, 47]. However, 
the association between xerostomia and limited progno-
sis is inconsistent [63].

The identified studies also reported minimal information 
on the aetiology of xerostomia. Davies et al. (2001) reported 
97.5% patients were receiving medications that are known to 
cause xerostomia, and that the median number of such drugs 
used was 4 (range 0–9) [2]. Other authors have reported an 
association with the use of anticholinergic drugs [41], opioid 
analgesics [41], and chemotherapy drugs [23].

Symptom clusters
Table 2 shows studies reporting physical and/or psy-
chological symptom clusters involving xerostomia 

Fig. 1  PRISMA flow diagram
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[34–39, 57, 58]. The symptom clusters identified var-
ied from study to study, and also varied within study 
(depending on the outcome measure chosen, and 
the statistical method utilised). It should be noted 

that there are many other studies reporting physical 
and/or psychological symptom clusters in patients 
with advanced cancer, but which did not include the 
symptom of xerostomia [64].

Table 2   Studies reporting symptom clusters including dry mouth in patients with advanced cancer
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Davies et  al. (2021) examined oral symptom clusters, 
and reported that xerostomia did not cluster with other 
oral symptoms when using prevalence data, but did clus-
ter with taste disturbance when using frequency data 
(Spearman’s rank correlation coefficient = 0.6) [17]. No 
analogous studies were identified in the literature.

Clinical features
Table  1 shows studies reporting the clinical features of 
xerostomia. It demonstrates that it is usually a frequent 
symptom [2, 17, 21, 56], is often moderate-to-severe 
in intensity [2, 17, 19–22, 27, 56], and is often associ-
ated with significant distress [2, 17, 18, 54–56]. Moreo-
ver, xerostomia is a usually a continuous symptom [41], 
occurring both during the day-time and during the 
night-time (often resulting in sleep disturbance) [48, 49]. 
It should be noted that there were many other studies 
reporting xerostomia in patients with advanced cancer, 
but which did not include details about clinical features 
and/or complications.

Complications
Xerostomia has been associated with a variety of other 
oral symptoms / problems, including oral discomfort 
[2, 28], difficulty opening mouth (“gluing” of mouth) 
[49], taste disturbance [2, 17, 49], difficulty chewing [2], 
difficulty swallowing [2, 29, 49], and difficulty speaking 
[2, 49]. Oral discomfort may result from the xerostomia 
itself, and/or the complications of the xerostomia (e.g. 
dental erosion leading to dental sensitivity, and possi-
bly trauma to the oral mucosa) [10].

As well as the complications already outlined, xeros-
tomia is a common “nutrition impact symptom” [65], 
and has been associated with anorexia [2, 29], decreased 
enjoyment of eating [49], a need to take longer while eat-
ing, and a need to drink more while eating. Unsurpris-
ingly, xerostomia is associated with decreased food / 
energy intake [29]. Furthermore, patients with xerosto-
mia often avoid eating with others (“social eating”) [49].

Xerostomia has been associated with non-specific 
oral infections [49], but especially with oral candido-
sis [27, 50, 51]. Importantly, it is also associated with 
periodontal disease and dental caries, which can rap-
idly progress to cause problems such as oral discom-
fort  /  pain, halitosis, tooth loss, local infections, and 
systemic infections [10]. Xerostomia has also been 
associated with problems relating to the absorption / 
efficacy of oral transmucosal medications [66]. Unsur-
prisingly, given all of the above, xerostomia is associ-
ated with social isolation (self-imposed) [49], decreased 
mood / depression [30, 49], decreased spiritual well-
being [52], and reduced quality-of-life.

Discussion
This scoping review confirms that xerostomia is a very 
common problem, and is frequently associated with 
significant morbidity (and impaired quality of life), 
in patients with advanced cancer. Indeed, this review 
reiterates that this so-called “orphan symptom” war-
rants much greater appreciation from healthcare pro-
fessionals. Thus, patients with advanced cancer should 
be regularly screened for xerostomia, and those with 
xerostomia require adequate assessment, appropriate 
treatment, and ongoing re-assessment (the so-called 
“ART” of management) [67].

Saliva has a variety of functions (e.g. oral lubrica-
tion, mucosal protection, oral hygiene, infection con-
trol, communication, eating and drinking), and many of 
the reported oral symptoms / problems relate to these 
homeostatic functions. However, patients also experience 
indirect problems, especially psychosocial complications 
(e.g. depression, social isolation). Indeed, xerostomia 
could be considered an “orphan syndrome” as opposed to 
an orphan symptom. Importantly, while most problems 
are associated with increased morbidity, some problems 
may be associated with increased mortality (e.g. oral 
infections causing systemic infections; nutrition-related 
symptoms exacerbating malnutrition).

The management of xerostomia involves treatment 
of the cause (if possible), use of saliva stimulants (e.g. 
chewing gum, muscarinic agonists), use of saliva sub-
stitutes (e.g. water, “artificial salivas”), and/or treatment 
of any complications [10, 67]. Saliva substitutes are very 
different from normal saliva, and so tend to have mini-
mal effect on the related oral symptoms / problems. 
Moreover, they tend to have a limited effect on the sen-
sation of dryness of the mouth. Hence, expert opinion 
recommends the use of saliva stimulants wherever pos-
sible [67], since an increase in secretion of “normal” 
saliva should improve both the sensation of dryness of 
the mouth and the related oral symptoms / problems. 
In addition, the use of appropriately fluoridated tooth-
pastes (or mouthwashes) is recommended to prevent 
dental caries in dentate patients with xerostomia  /  sali-
vary gland hypofunction [10].

In terms of future research, further observational stud-
ies of xerostomia are probably unnecessary in patients 
with advanced cancer (given the available evidence). 
However, further interventional studies are very neces-
sary, since relevant evidence is lacking, especially in this 
cohort of patients [67]. Future studies need to assess 
not only improvement in the sensation of dryness of the 
mouth, but also improvement in the related oral symp-
toms / problems (and especially those associated with 
significant morbidity / increased mortality).
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Conclusion
This scoping review discovered a relatively small number 
of focused studies (involving a similarly small number of 
patients). Nonetheless, it demonstrates that xerostomia 
is a very common problem in patients with advanced 
cancer and is often associated with significant morbidity 
(and impairment of quality of life).
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