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Abstract
Purpose  A MASCC/ISOO Clinical Practice Statement (CPS) is aimed at generating a concise tool for clinicians that con-
centrates practical information needed for the management of oral complications of cancer patients. This CPS is focused on 
the management of salivary gland hypofunction and xerostomia in cancer patients.
Methods  This CPS was developed based on critical evaluation of the literature followed by a structured discussion of a group of 
leading experts, members of the Oral Care Study Group of MASCC/ISOO. The information is presented in the form of succinct 
bullets and tables to generate a short manual about the best standard of care.
Results  Salivary gland hypofunction and xerostomia in cancer patients are managed by (i) stimulating saliva production of salivary 
glands with residual secretory capacity or (ii) artificial wetting of the oral and lip surfaces which can be achieved by pharmacologi-
cal or non-pharmacological interventions. Pharmacological interventions encompass the use of sialagogues and sialolytics, while 
non-pharmacological interventions involve the use of moistening agents, mechanical, gustatory, or electrostimulation of the salivary 
glands. Additional treatment modalities may be incorporated in practice based on local availability and the clinician’s experience.
Conclusion  The information presented in this CPS offers clinicians convenient access to the dosages and regimens of dif-
ferent interventions for managing salivary gland hypofunction or xerostomia to facilitate clinical efficiency and conserve 
valuable time for clinicians.
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Introduction

Dry mouth is a common and distressing symptom among 
patients undergoing cancer therapy and cancer survivors. 
Often in head and neck cancer patients, dry mouth is life-
long. Dry mouth is a layperson term used when patients 
experience either salivary gland hypofunction, xerosto-
mia, or both. Among healthcare professionals, the terms 
salivary gland hypofunction and xerostomia are used to 
describe objectively low saliva secretion and the subjective 
sensation of oral dryness, respectively.

Saliva plays a crucial role in daily functions such as 
taste perception as well as facilitating chewing, swallow-
ing, and speech [1]. It is also essential in maintaining tooth 
and mucosal integrity, including protecting mucosal sur-
faces against trauma and opportunistic infections. The Oral 
Care Study Group (OCSG) of the Multinational Associa-
tion of Supportive Care in Cancer (MASCC) and the Inter-
national Society of Oral Oncology (ISOO) have previously 
published several systematic reviews on the management 
of salivary gland hypofunction and xerostomia in cancer 
patients [2, 3]. However, these reviews described inter-
ventions that have been evaluated in clinical trials but did 
not include many non-invasive interventions accepted by 
expert opinion to be beneficial for patients suffering from 
salivary gland hypofunction and/or xerostomia. The pub-
lished MASCC/ISOO reviews also do not provide details 
as to how these interventions are prescribed. Therefore, a 
working group of the OCSG of MASCC/ISOO was estab-
lished to formulate an expert-opinion Clinical Practice 
Statement (CPS) to provide a concise summary for clini-
cians to reference when prescribing these interventions.

Objective

This CPS provides information on the dose and regimen of 
common interventions used for salivary gland hypofunction 
and xerostomia, as well as specific considerations for their use 
in cancer patients.

Methods

As outlined in the MASCC/ISOO guidelines policy, this 
CPS was developed based on a critical literature evalua-
tion by domain experts and discussion by an international 
working group of the OSCG of MASCC/ISOO. During the 
development of the manuscript, point questions that deemed 
a closer look were generated, and a literature search was 
done to ensure accuracy of information. The CPS was 

further reviewed and approved by two independent boards: 
the ISOO Advisory Board and the MASCC Guidelines 
Committee.

Management

•	 Currently, the treatment goals of managing salivary gland 
hypofunction and xerostomia in cancer patients are to 
relieve symptoms by the following:

i)	 Stimulating saliva production of salivary glands 
with residual secretory capacity

ii)	 Artificial wetting of the oral and lip surfaces

	   Whenever possible, stimulating saliva production 
should be considered the primary approach because it 
helps to preserve salivary gland function. Aside from 
alleviating xerostomia, saliva provides additional ben-
efits such as anti-microbial properties, whereas wetting 
agents only serve to artificially lubricate the affected 
surfaces.

•	 This is commonly achieved by pharmacological (Table 1) 
or non-pharmacological interventions (Table 2). The 
interventions in Tables 1 and 2 are not an exhaustive list 
of those being used in clinical practice.

•	 Other than traditional Chinese herbal remedies that have 
been studied in cancer patients, there are topical agents 
that have been investigated in non-cancer patients (e.g., 
pilocarpine, anticholinesterase physostigmine, 1% malic 
acid, oxygenated glycerol triester spray, mucoadhesive 
lipid-based bioerodable tablet containing lubricating 
agents) that may provide symptomatic relief to cancer 
patients with salivary gland hypofunction or xerosto-
mia. Clinicians should periodically review the literature 
for updated information.

•	 If appropriate, a review and adjustment of the patient’s 
concomitant medications (i.e., number, dosage, formula-
tion) to alleviate salivary gland hypofunction or xerosto-
mia may be explored [4]. For cancer patients, opioids and 
anti-cholinergic agents are common culprits for causing 
dry mouth.

•	 Post-head and neck radiation patients and those with 
oral chronic graft-versus-host disease may suffer from 
mucosal sensitivity. The symptoms may be aggravated 
in individuals with salivary gland hypofunction due to 
lack of lubrication and excessive friction during oral 
physiologic function. Thus, alcohol-free oral agents with 
neutral pH and bland or non-mint taste are preferred.

•	 Dry, cracked, and painful lips often accompany signs and 
symptoms in cancer patients with salivary gland hypo-
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function. Application of lanolin-based or wax-based lip 
lubricant may help relieve this complaint.

•	 Patients with salivary gland hypofunction are at risk 
for opportunistic oral candidiasis. Antifungal therapy 
should be initiated when there are clinical signs of oral 
candidiasis, and considered when there are non-specific 
symptoms suggesting subclinical infection.

•	 Patients with salivary gland hypofunction are at increased 
risk for dental caries. As such, all patients should have 
regular professional dental care two to four times a year. 
They should also incorporate high-concentration, pH-neu-
tral fluoride products into their daily oral hygiene routine 
and avoid highly cariogenic and acidic foods in their diet.

•	 Patients may benefit from avoidance of oral care products 
with sodium lauryl sulfate and intense flavors as well as 
acidic or spicy foods as they may aggravate the discomfort 
associated with salivary gland hypofunction or xerostomia.

•	 There is emerging literature to suggest that head and 
neck cancer patients are at a higher risk for sleep apnea 
[5]. Salivary gland hypofunction or xerostomia may 
compromise the treatment of sleep apnea. Clinicians 
can consider the use of nocturnal mouth moistening 
strategies for such patients.

•	 Advanced radiation techniques such as intensity-modu-
lated radiation therapy, radioprotectors (e.g., amifostine 
[6]), pilocarpine or bethanechol administration before 
and during radiation therapy, surgical transfer of sub-
mandibular gland and acupuncture have shown mixed 
findings or weak evidence for the prevention of salivary 
gland hypofunction [3].

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00520-​024-​08688-9.

Acknowledgements  The OCSG of MASCC/ISOO is grateful to the 
ISOO Advisory Board and MASCC Guidelines Committee, which 
reviewed this statement and provided valuable feedback.

Author contributions  C. Hong and S. Elad contributed to the study’s 
conception and design. The first draft of the manuscript was written by 
C. Hong and S. Elad. Specific material preparations were performed by 
P. Bonomo and A.R. Santos-Silva. C. Hong and S. Elad. S. Beier Jensen, 
L.A. Gueiros, A. Vissink and J.B. Epstein critically reviewed and com-
mented on previous versions of the manuscript. All authors read and 
approved the final manuscript.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations 

Ethics approval  Not applicable.

Consent to participate  Not applicable.

Consent for publication  Not applicable.

Competing interests  C. Hong, S. Beier Jensen, A. Vissink, A.R. San-
tos-Silva, L.A. Gueiros, S. Elad reported no relevant financial or non-
financial interests to disclose. P. Bonomo reports personal fees from 
Merck & Co., Inc, Merck Sharpe & Dohme and Pfizer Inc. J.B. Epstein 
is a consultant for Galera Therapeutics, Janssen, Biopharmaceuticals, 
Nestle Healthcare, Tosk Inc. J.B. Epstein is a consultant and has funded 
research from SaNOtize Research and Development Corp. J.B. Epstein 
is Associate Editor-in-Chief for Supportive Care in Cancer.

Disclaimer  The MASCC/ISOO OCSG statements have been developed 
to facilitate expert-opinion-based management of oral complications of 
cancer itself and cancer therapy, where high-quality evidence is lacking. 
Clinicians should use their judgment when making treatment decisions for 
individual patients. Statement authors and the MASCC/ISOO do not guar-
antee or take responsibility for the clinical outcomes in individual patients.

References

	 1.	 Jensen SB et al (2019) Salivary gland hypofunction and xeros-
tomia in head and neck radiation patients. J Natl Cancer Inst 
Monogr 2019(53):lgz016. https://​doi.​org/​10.​1093/​jncim​onogr​
aphs/​lgz016

	 2.	 Jensen SB et al (2010) A systematic review of salivary gland 
hypofunction and xerostomia induced by cancer therapies: man-
agement strategies and economic impact. Support Care Cancer 
18(8):1061–1079

	 3.	 Mercadante V et al (2021) Salivary gland hypofunction and/
or xerostomia induced by nonsurgical cancer therapies: ISOO/
MASCC/ASCO guideline. J Clin Oncol 39(25):2825–2843

	 4.	 Wolff A et al (2017) A guide to medications inducing salivary 
gland dysfunction, xerostomia, and subjective sialorrhea: a sys-
tematic review sponsored by the world workshop on oral medi-
cine VI. Drugs R D 17(1):1–28

	 5.	 Cohen EE et  al (2016) American cancer society head and 
neck cancer survivorship care guideline. CA Cancer J Clin 
66(3):203–239

	 6.	 Riley P et al (2017) Pharmacological interventions for prevent-
ing dry mouth and salivary gland dysfunction following radio-
therapy. Cochrane Database Syst Rev 7(7):CD012744. https://​
doi.​org/​10.​1002/​14651​858.​CD012​744

	 7.	 Hu J et  al (2021) Dry mouth diagnosis and saliva substi-
tutes-a review from a textural perspective. J Texture Stud 
52(2):141–156

	 8.	 Bonomo P et al (2022) Acupuncture for radiation-induced tox-
icity in head and neck squamous cell carcinoma: a systematic 
review based on PICO criteria. Eur Arch Otorhinolaryngol 
279(4):2083–2097

	 9.	 Heiskanen V et al (2020) Photobiomodulation therapy for can-
cer treatment-related salivary gland dysfunction: a systematic 
review. Photobiomodul Photomed Laser Surg 38(6):340–347

	10.	 Chen YC et al (2021) Office-based salivary gland ductal irri-
gation in patients with chronic sialoadenitis: a preliminary 
study. J Formos Med Assoc 120(1 Pt 2):318–326

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1007/s00520-024-08688-9
https://doi.org/10.1093/jncimonographs/lgz016
https://doi.org/10.1093/jncimonographs/lgz016
https://doi.org/10.1002/14651858.CD012744
https://doi.org/10.1002/14651858.CD012744

	MASCCISOO Clinical Practice Statement: Management of salivary gland hypofunction and xerostomia in cancer patients
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Objective
	Methods
	Management
	Acknowledgements 
	References


