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Abstract
Purpose The aim of this study was to update the clinical practice guidelines for the use of basic oral care (BOC) interventions for
the prevention and/or treatment of oral mucositis (OM).
Methods A systematic reviewwas conducted by theMucositis Study Group of theMultinational Association of Supportive Care
in Cancer/International Society for Oral Oncology (MASCC/ISOO). The body of evidence for each intervention in each cancer
treatment setting was assigned an evidence level. The findings were added to the database used to develop the 2013 MASCC/
ISOO clinical practice guidelines. Based on the evidence level, one of the following three guideline determinations was possible:
Recommendation, Suggestion, No guideline possible.
Results A total of 17 new papers across six interventions were examined and merged with a previous database. Based on the
literature, the following guidelines were possible. The panel suggests that the implementation of multi-agent combination oral
care protocols is beneficial for the prevention of OM during chemotherapy, head and neck (H&N) radiation therapy (RT), and
hematopoietic stem cell transplantation (Level of Evidence III). The panel suggests that chlorhexidine not be used to prevent OM
in patients undergoing H&N RT (Level of Evidence III). No guideline was possible for professional oral care, patient education,
saline, and sodium bicarbonate, and expert opinion complemented these guidelines.
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Conclusions The evidence supports the use of multi-agent combination oral care protocols in the specific populations listed
above. Additional well-designed research is needed on the other BOC interventions prior to guideline formulation.

Keywords Basic oral care . Chlorhexidine . Oral mucositis . Sodium bicarbonate . Saline . Patient education . Dental care .

Guidelines . Cancer

Introduction

Oral mucositis (OM) is a painful inflammatory, often ulcera-
tive condition; and is a distressing acute side effect of cancer
therapy [1]. This condition affects almost all patients under-
going head and neck (H&N) radiation therapy (RT) and 75–
100% of hematopoietic stem cell transplant patients (HSCT),
with higher occurrence associated with certain conditioning
regimens [2–4]. Severe OM may result in the need for enteral
or parenteral nutrition and systemic analgesics, increased risk
for systemic infections due to the disrupted oral mucosal bar-
rier, unscheduled and prolonged hospital stays as well as in-
terruptions of cancer therapies [2, 5].

The pathophysiology of OM has transitioned from what
was understood to be a simple process to a series of interre-
lated and overlapping events triggered by cancer therapy [6].
The current understanding of OM pathophysiology comprises
of five stages: (i) initiation of oral mucosal damage by chemo-
therapy (CT) or RT, (ii) primary damage from reactive oxygen
species generation, (iii) damage amplification due to host in-
flammation response, (iv) mucosal ulceration as a result of
epithelial apoptosis and necrosis, and ultimately followed by
(v) healing [6, 7].

There has been a surge in research efforts to discover new
and effective interventions for OM. Of these interventions, the
employment of Basic Oral Care (BOC) strategies is consid-
ered to be the cornerstone of cancer therapy–induced OM
management [8–10]. As oral microbiome can stimulate host
inflammatory response, many authors have hypothesized that
the oral microflora could aggravate OM [11–13]. Thus, the
rationale through which BOC strategies may influence OM
is the ability to modify oral microbial load which decreases
host inflammatory response and subsequently OM severity.
However, the precise role of bacterial species in OM patho-
physiology is still poorly understood. This is evident from the
inconsistent results with the use of antimicrobial therapies in
clinical studies to prevent or treat OM [14]. A relatively new
concept in OM pathogenesis is the concept of oral flora
dysbiosis observed in patients during cancer therapy and
how this modulates OM. This has led researchers to suggest
exploring interventions aimed to achieve oral flora symbiosis
rather than to sterilize the oral cavity with antimicrobial ther-
apies for OM management [11].

The Mucositis Study Group of the Multinational
Association of Supportive Care in Cancer/International

Society of Oral Oncology (MASCC/ISOO) has published
three sets of clinical practice guidelines on BOC strategies
for OM [8, 10, 15]. In the first two guidelines published in
2004 and 2007, the use of oral care protocols to reduce cancer
therapy–induced OM was suggested [8, 10]. The main differ-
ence between the guidelines was that the 2007 guideline pro-
vided more details with regard to the elements of BOC strat-
egies [10]. Additionally, the 2007 guidelines [10] formulated
recommendations of what constituted good clinical BOC
practice for OMmanagement based on the available literature,
clinical practice, and expert opinion; not specified in the 2004
guideline [8]. In the 2007 MASCC/ISOO guideline, dental
assessment prior to cancer therapy, the use of validated instru-
ments for clinical examination and patient self-report, an in-
terdisciplinary approach to oral care and the implementation
and enforcement of a regular and systematic oral care regimen
were endorsed based on the evidence available. The oral care
regimen involved toothbrushing with a soft toothbrush, regu-
lar replacement of toothbrush, flossing, and the use of bland
rinses and moisturizers [10].

The growing body of evidence in the recent years allowed
the latest 2013 guideline to appraise the effectiveness of spe-
cific oral care practices [15]. For clarity, the oral care practices
were categorized as follows: (i) oral care protocols, (ii) dental
care, (iii) normal saline, (iv) sodium bicarbonate mouthwash,
(v) chlorhexidine (CHX) mouthwash, (vi) mixed medication
mouthwash, and (vii) calcium phosphate mouthwash [15].
The most significant update of the 2013 guideline was the
panel’s suggestion not to use CHX in the prevention of OM
in adult H&N cancer patients undergoing RT [15].

As part of the comprehensive update of the MASCC/ISOO
clinical practice guidelines for the management of cancer
treatment–induced OM, the aim of this project was to update
the evidence-based clinical practice guidelines for the use of
BOC for OM management.

Methods

A search for relevant papers indexed in the literature from
Jan 1, 2011 to June 30, 2016 was conducted by two research
librarians using Pubmed and Web of Science, with papers
selected for review based on defined inclusion and exclusion
criteria. The methods including details on the inclusion and
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exclusion criteria are described in detail in Ranna et al. [16].
The terms used for the search were generated from the previ-
ous versions of the guidelines and are as follows: Artificial
saliva, Baking soda, Bland rinse, Calculus, Caregiver educa-
tion, Chlorhexidine, Dental, Dental care, Dental cleaning,
Dental floss, Dentist, Education, Family education, Flossing,
Fluoridated, Fluoride, Hygienist, Lip balm, Moisturizer,
Mouthcare, Mouthcare protocol/regimen, Mouthwash,
Multidisciplinary, Non-medicated rinse, Nurse, Nursing,
Nursing oral care/oral hygiene/mouthcare protocol/regimen,
Oral bandage, Oral care, Oral care protocol/regimen, Oral de-
contamination, Oral hygiene, Oral hygiene protocol/regimen,
Oral rinse, Oral/mouth/mucositis assessment, Oral/mouth/mu-
cositis examination, Patient education, Plaque, Provider edu-
cation, Saline, Scaling, Sodium bicarbonate, Staff education,
Superoxide dismutase, Toothbrush, Toothbrushing,
Toothpaste, and Water.

The papers were reviewed by two independent reviewers
and data was extracted using a standard electronic form.
Eleven reviewers were recruited from the membership of the
Mucositis Study Group, MASCC/ISOO. Studies were scored
for their Level of Evidence (LoE) based on the Somerfield
criteria [17] and flaws were listed according to Hadorn criteria
[18]. A well-designed study was defined as a study with no
major flaws per the Hadorn criteria [18].

Findings from the reviewed studies were merged with the
evidence from the previous MASCC/ISOO guideline review.
Data were integrated into updated guidelines based on the
overall LoE. Conclusions were assigned to one of three guide-
line categories: recommendation, suggestion, or no guideline
possible. Guidelines were organized based on the (i) aim of
the intervention (OM prevention or treatment) and (ii) treat-
ment modality (RT, CT, chemo-radiotherapy, or high-dose
conditioning therapy for HSCT). For the HSCT group, pa-
tients undergoing HSCTwith or without total body irradiation
(TBI) were regarded as a single group. This assumption was
made because many authors did not report the OM data sep-
arately for HSCT patients receiving TBI versus those who did
not; or did not state whether TBI was part of the HSCT
protocol.

In this update, the BOC section reviewed the literature for
six interventions for the management of OM which were de-
fined as follows:

i) Professional oral care: oral care delivered by dental
professionals before or during cancer treatment.

ii) Multi-agent combination oral care protocols: interven-
tions carried out by the patients, lay caregivers and/or
non-dental care professionals. The rationale for their
implementation is to increase awareness of both pa-
tients and staff of the importance of good oral hygiene
which may indirectly lead to fewer and less severe oral

complications. Typically, protocols involved a multi-
faceted approach to oral hygiene which includes recom-
mendations with regard to timing, frequency, and prod-
ucts such as combination of varying types of bland
mouth rinses, toothbrushes, and flossing procedures.

iii) Patient education: educational interventions designed
to help patients understand the importance of oral care
and to perform recommended oral practices during can-
cer therapy.

iv) Saline: saline rinse interventions were compared to oth-
er types of bland rinses or CHX rinses.

v) Sodium bicarbonate: sodium bicarbonate diluted in wa-
ter interventions were compared to other bland rinses or
CHX rinses.

vi) CHX: CHX was compared to placebo rinses, bland
mouth rinses, or other active agent rinses.

Supersaturated calcium phosphate rinse was removed from
the BOC section as this agent would be covered in the
MASCC/ISOO publication on Natural and Miscellaneous
agents. The literature on mixed medication mouth rinses was
reviewed but was excluded as it was not possible to compare
between agents due to the heterogeneity of the ingredients.

Results

The Pubmed andWeb of Science searches identified 1680 and
761 papers, respectively (Fig. 1). Twenty-seven articles
(Pubmed: 25; Web of Science: 2) were retrieved for detailed
review. A total of 10 articles were excluded: 7 studies [19–25]
were excluded as OM was not an outcome measure in these
studies, 1 study evaluated the role of a nurse-practitioner-led
clinic which fell outside the inclusion criteria of this review
[26], 1 study evaluated oral cryotherapy [27] which is covered
in another MASCC/ISOO publication, and the last study [28]
was excluded because it was included in the 2013 guideline.

Of the 17 articles that met the inclusion criteria in the cur-
rent literature search, eight were randomized controlled trials
(RCTs). These eight studies examined professional oral care
[29], multi-agent combination oral care protocol [30], patient
education [31], and use of CHX [32–36]. Tables 1, 2, and 3
provide detailed descriptions of the RCTs from this review
and those from the 2013 guideline [15].

Professional oral care

There were three RCTs [29, 37, 38] and six comparative stud-
ies of other experimental designs [39–44] that evaluated the
benefit of professional oral care for the prevention of OM.

The outcomes assessed were either OM severity or OM-
associated pain. Two RCTs [29, 38] and one comparative
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study [43] reported the reduction of OMwith professional oral
care. The reduction of pain from OMwas reported by a single
RCT [37] and one comparative study [39] in patients under-
going CT only and chemo-radiotherapy, respectively.

All studies had major flaws and varied considerably with
regard to the type of professional oral care delivered, cancer
therapy modality, and the patient population studied. No
guidelines were possible from these studies. No study looked
at the benefit of professional oral care on OM treatment.

Guideline:
& No guideline was possible regarding the use of profession-

al oral care for the prevention of OM for patients with
hematologic, solid or H&N cancers due to limited and
inconsistent data (LoE: III).

& An expert opinion complements this guideline. Although
there was insufficient evidence to support the use of pro-
fessional oral care for OM prevention, the panel is of the
opinion that dental evaluation and treatment as indicated
prior to cancer therapy is desirable to reduce the patient’s
risk for local and systemic infections from odontogenic
sources.

Multi-agent combination oral care protocols

In this review, studies were included if the multi-agent com-
bination oral care protocol was evaluated for the purpose of
OM management. If the study tested a specific agent while a
multi-agent combination protocol was also used, the study’s
findings would be analyzed under the specific agent that was

tested (e.g., professional oral care [37], CHX [66], sodium
bicarbonate [62], or micronized sulcrafate [80]). One such
example was the study byDjuric et al. In this study, all patients
used 0.12% CHX/3% hydrogen peroxide/nystatin 100,000IU
mouth rinse 3 times/day. Only the experimental group re-
ceived dental clearance prior to cancer therapy and additional
intensive oral hygiene measures [37]. Thus, this study was
included under professional oral care. Studies by Seto et al.,
Lindquist et al., and Antunes et al. which were previously
included in the 2013 guideline review were excluded in this
update [81–83]. These studies mentioned the use of oral care
protocols in their methods but did not specifically evaluate
their use for OM management.

After these exclusions, 5 remaining RCTs [30, 45, 50, 51,
54] evaluating the role of multi-agent combination oral care
protocols for the prevention of OM were included. No studies
examined the use of protocols for treatment of OM.

i) Patients undergoing CT

DeMorales et al. evaluated the effect of multi-agent com-
bination oral care protocol in children undergoing CT for he-
matologic cancers, and was the only RCT contributing to the
guideline [45]. Another RCT byKenny et al. did not segregate
patients treated with CTwith or without TBI and/or total lym-
phoid irradiation (TLI) thus, no conclusion could be drawn
about any specific cancer patient population [50]. In
DeMorales et al.’s study, the authors did not demonstrate
any benefit with the use of the multi-agent combination oral
care protocol for the prevention of OM [45]. However, this
finding should be interpreted with caution due to the small

Fig. 1 Review flow diagram. The
bottom of the flowchart presents
only the new interventional
studies from this systematic
review. During the review
process, these papers were
merged with the database of the
previous MSG systematic review
to cover the entire Bliterature^
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sample size (n = 12). Notwithstanding, these studies were
conducted in pediatric patient populations. In view of four
other comparative trials that demonstrated the benefit of
multi-agent combination oral care protocols in reducing
OM severity, it is suggested that the oral care protocols
should be performed to create an atmosphere of awareness
and compliance for the prevention of OM during CT in
children [46–49].

Guideline:
& The panel suggests that implementation of multi-agent

combination oral care protocols is beneficial for the pre-
vention of OM during CT (LoE III).

ii) Patients undergoing H&N RT

Two RCTs evaluated the use of multi-agent combination
oral care protocols in preventing OM in patients undergoing
H&N RT [30, 51]. Although both studies evaluated similar
population of patients, the protocols by type of mouth rinse
and timing of implementation during therapy varied between
studies. Regardless, both studies consistently found a signifi-
cant reduction in OM severity and duration in patients in the
multi-agent combination oral care protocol group compared to
the control group.

Guideline:
& The panel suggests that implementation of multi-agent

combination oral care protocols is beneficial for the pre-
vention of OM during H&N RT (LoE III).

iii) Patients undergoing HSCT

The RCT by Borowski et al. [54] and four comparative
studies with other experimental designs [28, 55–57] all dem-
onstrated significant reduction of OM incidence and severity
in patients undergoing HSCTwith the use of multi-agent com-
bination oral care protocols. However, this benefit was not
consistently noted for reduction of pain severity.

Guideline:
& The panel suggests that implementation of multi-agent

combination oral care protocols is beneficial for the pre-
vention of OM during HSCT (LoE III).

Patient education

Patient education as an intervention for OM prevention during
cancer therapy is a new intervention added to this guideline
update. Three new studies, one RCT [31] and two compara-
tive studies [58, 59] were retrieved. These studies evaluated
the benefits of patient education on oral care practices duringT
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cancer therapy and empowering patients to manage their own
daily oral care. All studies involved delivering specialized
single or multiple training sessions by trained personnel such
as dentists and oncology nurses to patients prior to initiation of
cancer therapy [31, 58, 59]. In two studies, patients also per-
formed daily self-assessments of their oral conditions during
cancer therapy [58, 59].

The patient population for the studies were patients with
hematologic cancers — two were on HSCT patients [31, 58]
and the other included patients undergoing CT [59]. Leppla
et al. [31] reported that patient education resulted in a signif-
icant reduction of OM severity in HSCT patients, while the
comparative study by Schmidt et al. [58] in the same popula-
tion found no benefit. To note, a potential confounder in the
Schmidt et al.’s study was the use of palifermin only in the
control group. Yavuz et al. assessed hematologic cancer pa-
tients who were undergoing CTand found a significant benefit
of patient education for minimizing OM severity and pain
[59]. None of the education studies provided adequate theo-
retical support for the educational intervention and lack of
fidelity to the intervention was a confounder. There were no
studies on OM treatment.

Guideline:
& No guideline was possible regarding the use of patient

education for the prevention of OM in hematologic cancer
patients during HSCT or CT due to limited and inconsis-
tent data (LoE: III).

& An expert opinion complements this guideline. The panel
is of the opinion that educating patients about the benefits
of BOC strategies is still appropriate as this may improve
patient’s self-management and adherence to the recom-
mended oral care protocol during cancer treatment.

Bland mouth rinses

Studies of bland mouth rinses included regimens using saline
and/or sodium bicarbonate for OM management. This review
excluded studies that evaluated bland mouth rinses if they
were components of a multi-combination oral care agent pro-
tocol, as it was not possible to draw specific conclusions about
efficacy of the rinses. Only studies comparing saline and/or
sodium bicarbonate with other bland mouth rinses or CHX
were included in the bland mouth rinse recommendations.
All studies reviewed evaluated these agents for the prevention
of OM; there were no studies examining OM treatment.

i. Saline

Two RCTs evaluated the use of saline for the prevention of
OM. Feber et al. compared saline rinse with hydrogen perox-
ide in H&N RT patients and found that saline reduced OM

severity [60]. Vokurka et al. [61] compared saline rinse with
povidone iodine in patients undergoing HSCT and found no
benefit for OM management.

ii. Sodium bicarbonate

Two RCTs evaluated the use of sodium bicarbonate for the
prevention of OM; one study compared 1% sodium bicarbon-
ate with 0.1% CHX in patients undergoing CT for hematolog-
ic cancers [33]; the other compared sodium bicarbonate with
1.5% hydrogen peroxide in H&N RT patients [62]. While the
former demonstrated that sodium bicarbonate reduced OM
severity over CHX, the latter study found that sodium bicar-
bonate had no benefit for OM management.

Guideline:
& No guideline was possible regarding the use of saline or

sodium bicarbonate rinses in the prevention or treatment
of OM in patients undergoing cancer therapy due to lim-
ited data for each intervention (LoE III).

& An expert opinion complements this guideline. Despite
the limited data available for both saline and sodium bi-
carbonate, the panel recognizes that these rinses are inert
bland rinses that increase oral clearance which may be
helpful for maintaining oral hygiene and improving pa-
tient comfort.

Chlorhexidine

Chlorhexidine has been studied more rigorously than any oth-
er oral agent; with multiple RCTs [32–36, 63–79] evaluating
the use of CHX for OM management. In this review, the
studies were divided into those that compared CHX with a
placebo or bland agent (e.g., saline, sterile water) [32,
63–72] and those that compared CHX with an active agent
(e.g., benzydamine) [33–36, 67, 73–79]. The specific compar-
ator in each study is listed in Table 3. The results of the liter-
ature search found one new RCT evaluating the efficacy of
CHX with placebo [32] and four new RCTs [33–36] evaluat-
ing the efficacy of CHX to several other active agents. Due to
the heterogeneity of the populations studied, varied indica-
tions for OM management and the diversity of the active
agents used for comparisons against CHX, it was difficult to
draw any conclusions from these studies.

Considering all the available data, the benefits of CHX
over placebo/bland agents or active agents for the prevention
of OM in patients undergoing cancer therapy were conflicting
or limited with the exception of those undergoing H&N RT.
The three RCTs that evaluated CHX in H&N cancer patients
treated with RT [64, 68, 69] showed no additional benefit of
CHX over placebo for the prevention of OM. In fact, Foote
et al. reported significantly more discomfort, taste alteration
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and teeth staining with the use of CHX [69]. The CHX con-
centrations used in these studies were 0.1% [68], 0.12% [64],
or not stated [69].

Guideline:
& The panel suggests that CHX not be used in the prevention

of OM in patients undergoing H&N RT (LoE III).
& No guideline was possible with regard to the use of CHX

for the prevention of OM in all other cancer populations
due to conflicting or limited data (LoE III).

Only two RCTs evaluated CHX use in OM treatment [36,
75]. The results were not comparable between studies as both
studies evaluated the use of CHX with different agents in
different populations.

Guideline:
& No guideline was possible regarding the use of CHX for

the treatment of OM in all cancer populations due to con-
flicting or limited data (LoE III).

Discussion

This review was conducted for the purpose of updating the
2013 MASCC/ISOO BOC guideline and represents a thor-
ough review of the literature and a summary of the evidence
to date. BOC remains an important best practice for patients
undergoing cancer treatments; however, as a research area,
there is limited evidence from high-quality, rigorous studies.

The guideline for multi-agent combination oral care proto-
cols to prevent OM remains unchanged from the 2013 guide-
line [15]. A ubiquitous commonality among several of the oral
care protocols was the advocation of regular assessment of
OM and tooth brushing during cancer therapy. This concurs
with the literature suggesting continuing brushing teeth
during cancer therapy, and that pancytopenia is not a con-
traindication [15, 84]. Additional studies retrieved in the
current literature search allowed a higher level of detail in
that the panel was able to specify the guideline for patients
undergoing CT, H&N RT, and HSCT in this update.
However, it was evident that there continues to be a vast
heterogeneity in protocols between studies, making it dif-
ficult to draw conclusions about the superiority of any one
multi-agent combination oral care protocol. The heteroge-
neity is attributed to the agents used in the protocols as
well as differences in timing, frequency, intensity, equip-
ment, and storing conditions, which are contributing fac-
tors in reproducing the protocol. Additionally, there was a
lack of standardized vocabulary and detail stated in many
studies. This was particularly pertinent with regard to the
use of the term Bmagic mouthwash^ whereby the

concentration and proportion of the active ingredients were
often ambiguous.

Consistent with the previous guideline, the panel continues
to encourage the use of bland rinses. Rinses increase oral
clearance of debris, promote oral hygiene, and improve patient
comfort during cancer therapy. Since the literature search, a
new RCT published in early 2018 compared 5% sodium bi-
carbonate to 0.12% CHX and Plantago major extract. The
study found that patients on the 5% sodium bicarbonate daily
healed faster from OM than the other groups but the benefit
was not statistically significant [86]. This new evidence did
not change the panel’s decision.

The suggestion that CHX not be used in patients undergo-
ing H&N RT for the prevention of OM is unchanged from the
previous guideline [15] as no new evidence was retrieved
related to this patient population. It is important to emphasize
that the panel’s recommendation to not use CHX is specific to
the prevention of OM and excludes other conditions whereby
CHX is indicated, for example in oral infections.

Several new studies on patient education [31, 58, 59]
and professional oral care [29, 39, 40, 42–44] were re-
trieved in this review. Although no guideline was possible
for these interventions due to conflicting and limited ev-
idence, generally positive findings suggest further inves-
tigations into the potential benefit of these measures for
OM management are warranted. The panel’s expert opin-
ion is that patient education is an integral part of patient
care and should be extended to OM care. This recommen-
dation is supported by two new studies evaluating patient
education and quality of life in cancer patients with OM.
Although these new studies were not designed to capture
the effects of patient education on OM prevention, both
demonstrated a trend toward a significantly higher quality
of life in patients in the education group compared to
those in the control group [53, 87]. The benefits of patient
education for OM self-management is based on the ratio-
nale that increased knowledge and awareness allows pa-
tients to be more empowered and involved in their oral
care. This would facilitate the attainment of desired pa-
tient behaviors (e.g., increased adherence to oral care reg-
imens). With regard to professional oral care, no guideline
was possible for OM specifically. There is no intention to
claim that professional oral care treatment prior to cancer
therapy is not warranted from the standpoint of minimiz-
ing or eradicating potential infections from odontogenic
sources.

This systematic review stresses the importance of a multi-
disciplinary effort where medical, dental, and nursing profes-
sionals as well as patients collaborate to formulate a clinical
pathway for cancer therapy–associated OM in the respective
institutions. We advise to augment the guideline from this
review within a clinical care pathway to facilitate communi-
cation and delivery of care.
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In summary, this update identified new data that supported
and detailed the previous guidelines for BOC. Likewise, this
guideline update added a new category of intervention, name-
ly patient education that may contribute to OM prevention.
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