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Abstract

Purpose The aim of this systematic review was to update the clinical practice guidelines for the use of anti-inflammatory agents
in the prevention and/or treatment of oral mucositis.

Methods A systematic review was conducted by the Multinational Association of Supportive Care in Cancer/ International
Society of Oral Oncology (MASCC/ISOO) subcommittee on mucositis guideline update. 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 clinical practice guidelines published in 2014. Based on the evidence level, one of the following three guideline
determinations was possible: recommendation, suggestion, and no guidelines.

Results A total of 11 new papers across five interventions were examined. The recommendation for the use of benzydamine
mouthwash for the prevention of radiotherapy-induced mucositis remained unchanged. New suggestion for the use of the same
for prevention of mucositis associated with chemoradiotherapy was made. No guideline was possible for any other anti-
inflammatory agents due to inadequate and/or conflicting evidence.

Conclusions Of the anti-inflammatory agents studied for oral mucositis, the evidence supports the use of benzydamine mouth-
wash in the specific populations listed above. Additional well-designed research is needed on other (class of agents) interventions
and in other cancer treatment settings.

Keywords Oral mucositis - Cancer - Management - Anti-inflammatory agents - Intervention - Guidelines - Radiotherapy -
Chemotherapy
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Introduction

Oral mucositis (OM) associated with cancer therapy carries a
significant morbidity. OM can be associated with radiotherapy
(RT), chemotherapy (CT), radio-chemotherapy (RT-CT), or
hematopoietic stem cell transplantation (HSCT) [1]. Patients
with OM may experience difficulties in chewing, maintenance
of oral hygiene, and nutrition and have negative effects on oral
health—related quality of life [2, 3]. Patients with OM may
experience significant pain and have an increased risk of in-
fections and septicemia [4]. Management of OM may involve
the use of narcotic analgesics, hospitalization, nutritional sup-
port, and treatment interruptions [5, 6]. Many agents were
tested for the prevention, treatment, or relieve symptoms of
OM [7, 8]. Mucositis Study Group of the Multinational
Association of Supportive Care in Cancer/International
Society of Oral Oncology (MASCC/ISOO) has published
clinical practice guidelines [1, 9, 10]. The latest update of
clinical practice guidelines on the prevention and treatment
of mucositis was published in 2014 [1]. This was based on
the systematic reviews on various agents studied for the pre-
vention and or treatment of mucositis from January 1966 to
December 2010.

Due to significant increase in the clinical OM literature, a
series of systematic reviews were undertaken to update the
available guidelines. The agents reviewed in this process were
categorized under broad topics based on their mode of action.
This paper describes the results of the systematic review con-
ducted on anti-inflammatory agents.

Inflammation is considered to be an important tissue reac-
tion in radiotherapy and chemotherapy-induced OM [11].
Proinflammatory cytokines particularly tumor necrosis factor
alpha (TNF«) and interleukin 1 beta (IL-13) have been con-
sidered to play a pivotal role in the pathogenesis of OM
[12—14]. Studies have shown that levels of cyclooxygenase-
2 (COX-2) and nuclear factor kappa-B (NFkB) in the oral
mucosa were significantly increased following cytotoxic che-
motherapy [15]. Hence, the inhibition of these has been
targeted in managing cancer therapy—induced OM, as can be
viewed in the previous MASCC/ISOO guideline papers on
anti-inflammatory agents [16, 17].

As part of a comprehensive update of the MASCC/ISOO
clinical practice guidelines for mucositis, the aim of this pro-
ject was to update the evidence-based clinical practice guide-
lines for the use of anti-inflammatory agents in the prevention
and treatment of OM.

Methods

The methods are described in detail in Ranna et al.
[18]. Briefly, a literature search for relevant papers
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indexed in the literature from 1 January 2011 to 30
June 2016 was conducted using PubMed and Web of
Science. The list of intervention keywords used for the
literature search of this section was as follows:
amifostine, aminosalicylic acid, amlexanox, anti-TNF,
anti-tumor necrosis factor, aspirin, benadryl,
benzydamine, betamethasone, celecoxib, corticosteroid,
dexamethasone, diphenhydramine, ethylol, flurbiprofen,
flurbiprofen, histamine, hydrocortisone, ibuprofen, indo-
methacin, infliximab, irsogladine, lactoferrin,
mesalazine, misoprostol, N-acetyl cysteine, non-
steroidal anti-inflammatory agents (NSAIDs), orgotein,
prednisone, prostaglandin, RK-02-02, salicylic acid, ste-
roid, thalidomide, TNF antibody, TNF inhibitor, tumor
necrosis factor (TNF), anti-inflammatory, human placen-
tal extract, and lactermin.

Studies on anti-inflammatory agents for the preven-
tion and/or treatment of cancer therapy—induced OM
were selected for review. The papers were selected
using well-defined inclusion and exclusion criteria.
Papers that were published based on testing an interven-
tion for mucositis prevention or treatment, published in
peer-reviewed journals in English language and inter-
ventions for all age groups, were included.

Papers that do not report the effects of an interven-
tion on mucositis or on related outcomes such as
mucositis-associated pain, animal studies or in vitro
studies, non-English publications, and studies that did
not assess mucositis directly were excluded from the
review. Prior to the review process, the reviewers were
calibrated. Papers were then reviewed by two indepen-
dent reviewers, and data were entered to a
predetermined standard electronic form. For papers
reporting mixed cancer patient populations (e.g., mix
of patients treated with RT and with RT-CT), they were
considered as mixed only if there were more than 10%
of patients receiving either one of the treatment options.

Studies were scored for their level of evidence (LoE)
based on Somerfield criteria [19], and flaws were listed
according to Hadorn criteria [20]. A well-designed study
was defined as a study with no major flaws per the
Hadorn criteria. Findings from the reviewed studies
were merged with the evidence reviewed in the previous
MASCC/ISOO guideline update. Then, data were inte-
grated into guidelines based on LoE for each interven-
tion. Guidelines were classified into three types: recom-
mendation, suggestion, and no guideline possible.

Guidelines were separated based on (1) the aim of the in-
tervention (prevention or treatment of mucositis), (2) the can-
cer treatment modality (RT, CT, RT-CT, or high-dose condi-
tioning therapy for HSCT), and (3) the route of administration
of the intervention.
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Results

The literature searches yielded 692 papers (PubMed 292 and
Web of Science 400). Of these, 654 were excluded after read-
ing titles and abstracts. The remaining 38 papers were
assessed against inclusion and exclusion criteria and excluded
27 papers yielding 11 papers for qualitative evidence synthesis
(Fig. 1).

The 11 available studies reported for anti-inflammatory
agents, overall level of evidence, and guideline determination
are summarized in Table 1. To make an overall judgment for
guideline determination, references from the previous guide-
line updates were integrated to this table as well. The agents
assessed in the previous guideline updates, for which no new
evidence was found and no guideline was possible, were also
listed separately (Table 2) [42].

Benzydamine mouthwash

Based on the previous systematic review on anti-
inflammatory agents [42], the latest guidelines recommended
the use of benzydamine mouthwash for the prevention of OM
in head and neck (H&N) cancer patients receiving moderate-
dose RT (up to 50 Gy), without concomitant CT [1].
Benzydamine exhibits anti-inflammatory properties by
inhibiting the production of proinflammatory cytokines such
as TNFx and IL-1[3 [22, 43].

H&N cancer—radiotherapy—prevention of OM

Guideline: Benzydamine mouthwash is recommended for the
prevention of OM in patients with H&N cancer receiving a
moderate dose RT (<50 Gy) (LoE I).

Placebo-controlled randomized controlled trials

The present review identified one new randomized controlled
trial (RCT) [24]. This study compared the efficacy of 0.15%
benzydamine mouthwash, natural honey, and 0.9% saline.
The mucositis severity was lower in the honey group; howev-
er, there was no subanalysis for the severity of benzydamine
vs. saline [24]. The difference in the onset of mucositis be-
tween benzydamine and saline was not statistically
significant.

We also included three studies [21-23] from the previous
review [42] for making an overall assessment on the efficacy
of benzydamine mouthwash. Epstein and Stevenson-Moore
found that benzydamine mouthwash reduced OM pain asso-
ciated with RT dose of 45-60 Gy [21]. Another RCT reported
similar results [22]. In another study, Epstein et al. found that
the use of benzydamine mouthwash prevents RT-induced OM
among patients receiving a cumulative dose up to 50 Gy [23].
Overall evidence from these three studies confirms that
benzydamine mouthwash prevents mucositis among patients
receiving RT up to 50 Gy (level I evidence). This confirms the
previous guidelines published in 2014.

However, there was insufficient evidence on the efficacy of
prevention of RT-induced OM among patients receiving
higher doses of radiation.

RCTs—comparator studies

Review conducted in 2010 identified two RCTs that
compared chlorhexidine mouthwash with benzydamine
[42]. Samaranayake et al. compared benzydamine with
chlorhexidine and found little difference between the
two agents in controlling pain, mucositis, or oral car-
riage of microorganisms [44]. Similar study conducted

Fig. 1 Flow chart of study
selection for the systematic
review

Articles identified through electronic search
(n=692)
(PubMed=292, Web of Science = 400)

Papers excluded after reading title
' and abstracts

(n=654)

Papers retrieved for detailed analysis

(n=38)

Papers excluded after reading full
texts against eligibility criteria

(n=27)

v

Papers included for qualitative evidence

synthesis

(n=11)
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Table 2 Interventions for which
there is no new evidence and no Aim  Agent Route of administration ~ Patient population Treatment modality
guideline possible based on
existing literature [adapted from p Azelastine PO H&N RT-CT
Nicolatou-Galitis [42]] P Betamethasone Mouthwash H&N RT

P Immunoglobulin Intramuscular H&N RT, RT-CT

P Immunoglobulin Intravenous Hematologic CT

P Indomethacin PO H&N RT

P Prednisone PO H&N RT

P Prostaglandin E2 Lozenges H&N, hematologic CT/RT-CT

T Aspirin PO H&N RT

T Diphenhydramine =~ Mouthwash H&N RT

T Diphenhydramine =~ Mouthwash Hematologic, solid cancers CT

T Mesalazine Gel Hematologic CT/HSCT

T Prostaglandin E2 Lozenges H&N, hematologic CT, RT-CT

by Cheng et al. reported that OM was less severe,
among the users of benzydamine mouthwash although
the difference was not statistically significant [45].

Head and neck
cancer—radio-chemotherapy—prevention of OM

Guideline: Use of benzydamine mouthwash is suggested for
the prevention of OM in patients with H&N cancer receiving
RT and CT (LoE II).

Single RCT from the present review and two from the
previous review were studied [25-27]. RCT conducted by
Sheibani et al. compared the efficacy of benzydamine mouth-
wash against placebo using 51 patients. Fifteen and 17 pa-
tients received RT-CT in the test and the control groups, re-
spectively. Although OM severity was not different between
two groups at the end of the third week of treatment, they
observed significant reduction (p = 0.01) of the mean severity
score by the end of week 4 among those who received
benzydamine mouthwash [27].

Prada et al. reported their study in which some patients
(12%) received RT-CT while others received CT or RT alone
[26]. Kazemain et al. [25] reported their RCT in which 60.5%
of patients received RT-CT. They found efficacy of
benzydamine mouthwash. Although all these RCTs reported
efficacy for benzydamine, they did not carry out a separate
analysis of the RT-CT group. Hence, we limited the guide-
line’s strength. Accordingly, the guideline panel only made a
suggestion on the use of benzamine mouthwash for the pre-
vention of OM in patients with H&N cancer receiving RT-CT.

RCTs—comparator studies
Putwatana et al. conducted a single-blinded study, which com-

pared benzydamine mouthwash with papayor drops. Fifty per-
cent in the benzydamine group and 57% in the papayor group

received RT-CT. The study concluded that papayor was supe-
rior to benzydamine for preventing and relieving OM [46].

Head and neck cancer—radiotherapy—treatment
of OM

Guideline: No guideline possible.

The present review identified one RCT for treatment of RT-
induced OM [30]. This study included 38 patients undergoing
RT at their third to fourth week of treatment. After RT, single
dose of CAM2028-control or CAM2028-benzydamine 2 days
apart was administered in a randomized crossover fashion.
This was followed by assessment of pain after 8 h. Patients
experienced 40% reduction in pain intensity at 6 h. Both treat-
ments found to be equally effective in the relief of pain within
5 min of application. Same results were consistently evident
during the entire 8-h assessment period indicating that
benzydamine in combination with CAM2028 is not superior
to CAM2028-control.

Previous review identified two studies [42] and was based
on the same patient population published in 1985 and 1986
consecutively [28, 47]. We assessed only the latest paper [28].
This study reported significant control of pain and severity
when benzydamine mouth rinse was used during RT.

In a non-RCT study, Roopashri et al. compared
benzydamine, chlorhexidine, povidone iodine, and distilled
water [29]. They found that benzydamine mouthwash was
more efficient, safe, and well tolerated by the patients. Based
on the results, establishment of guidelines for treatment of OM
among patients undergoing RT for H&N cancer is not possible
(LoE III).

Head and neck cancer—RT-CT—treatment of OM
Guideline: No guideline possible.

The present review did not identify RCTs or other studies
on the treatment of RT-CT-induced OM. Hence, no guidelines

@ Springer
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are possible for the treatment of OM in with H&N cancer
patients undergoing RT-CT.

RCTs—comparator studies

RCT conducted by Erdem and Gungormus compared royal
jelly with benzydamine [48]. The results indicated that the
mean resolution time of OM in the royal jelly group was
significantly shorter than the benzydamine group.

Head and neck cancer—CT—prevention of OM

Prada et al. reported their preliminary study on the efficacy of
benzydamine mouthwash among patients undergoing CT
[31]. The study was based on 20 patients who were randomly
divided into test and control (placebo) groups. This study has
shown the efficacy of benzydamine mouthwash in the preven-
tion of CT-induced OM.

Hematologic malignancies and solid
tumors—chemotherapy—prevention

We did not identify RCTs or any other types of studies on the
efficacy of benzydamine mouthwash. Hence, no guidelines
are possible for the prevention of OM in this group of patients.

Hematologic malignancies and solid
tumors—chemotherapy—treatment of OM

Guideline: No guideline possible.

We did not yield any new study on this intervention.
However, the 2010 review identified one study [42].
Schubert and Newton reported that patients receiving
benzydamime had less pain compared with placebo (p =
0.04) [32].

Two case series studies were identified by the 2010 review
[42]. Sonis et al. reported that seven out of nine patients had
significant palliation of symptoms by using benzydamine
mouthwash [33]. Another crossover study compared the ex-
tent and duration of analgesic effects of benzydamine and
Hospital for Sick Children mouthwash (nystatin, lidocaine
viscous, and sodium chloride) [34]. They reported that both
agents were effective in controlling pain for a duration of
1 hour.

Hematologic
malignancies—chemotherapy—prevention of OM

We did not identify RCTs, and therefore, no guidelines are
possible for the prevention of OM in this group of patients.

@ Springer

RCTs—comparator studies

Review conducted in 2010 [42] identified three RCTs based
on the same cohort of pediatric patients, who received high-
dose CT for hematological malignancies or solid tumors
[49-51]. The original RCT was a non-blinded, two-period
crossover trial that compared an oral care protocol containing
benzydamine and chlorhexidine [50, 51]. The study conclud-
ed that benzydamine was inferior to chlorhexidine in the pre-
vention of OM. Another study reported that benzydamine was
acceptable and well tolerated by children over 6 years [49].

Systemic celecoxib

Celecoxib is an NSAID which inhibits cyclooxygenase-2
(COX-2), a key enzyme in the inflammatory process respon-
sible for increased production of proinflammatory agents.
Prostaglandin E2 (PGE2) and prostacyclin (PGI2) mediate
tissue injury and pain. Pain scores associated with mucositis
among patients receiving high-dose chemotherapy were cor-
related with tissue levels of COX-1 and PGE synthase and
salivary prostaglandins [38]. Similarly, significant increase
in tissue levels of nuclear factor kappa B (NFkB) and COX-
2 in oral mucosa was found when chemotherapy is adminis-
tered [15]. Therefore, it is hypothesized that inhibition of
COX-2 could be a useful therapeutic target [35].

Head and neck cancer—chemotherapy
and radiotherapy—prevention of OM

Guideline: No guideline possible (LoE II).

We identified one RCT assessing the effectiveness of sys-
temic celecoxib in the prevention of OM associated with RT
with or without CT [35]. Forty patients were randomized to
daily use of 200-mg celecoxib or placebo. Seventeen and 15
subjects received RT-CT in the test and control groups, respec-
tively. Celecoxib 200-mg tabs were given twice a day for four
patients, and others received once daily and commenced
5 days prior to the beginning of RT-CT and continued 3 days
following completion. The study found no difference between
placebo and celecoxib for mean scores of OM, pain, normalcy
of diet, or mean daily opioid dose. Due to the limitation of
available evidence, no guideline determination is possible for
this intervention.

Systemic irsogladine maleate

Irsogladine maleate (IM) has gastric mucosal protective prop-
erties. IM increases intracellular cAMP levels in the gastric
mucosa and activates communication between cells [52]. IM
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inhibits production of reactive oxygen species and act as ROS
scavenger [35].

Head and neck cancer—chemotherapy—prevention
of OM

We identified one RCT for this intervention for prevention of
CT (5-FU)-induced OM [36]. Sixty-six patients were random-
ized to test and control groups, and 2 mg of IM was given
orally twice a day from the first day of CT and continued until
14th day. The incidence of OM was significantly lower for
intervention than for placebo (p < 0.001). Having only a single
study, no guideline determination is possible.

Misoprostol

Misoprostol is a synthetic analog of prostaglandin E1 with
anti-inflammatory and mucosa-protecting properties [38,
53]. Due to the involvement of the cyclooxygenase pathway
in OM, treatment using misoprostol was considered [54].

Hematologic and solid
cancer—chemotherapy—prevention of OM

Guideline: No guideline possible (LoE III).

We found one new RCT [38] which assessed misoprostol
mouth rinse among hematologic and solid cancer populations
receiving CT. Twenty-two patients in the test and 26 in the
control group were treated with 200 mcg of misoprostol or
placebo in 15 ml of water to rinse 45 min—2 h before chemo-
therapy followed by 8 hourly until 24 h after treatment. There
was no significant difference between test and placebo groups
for OM or pain severity, length of hospital stay, and number of
days on parenteral nutrition. This study was terminated pre-
maturely before reaching the planned sample size. The study
concluded that misoprostol is ineffective in the prevention of
CT-induced OM.

We did not identify any new RCTs on the use of systemic
misoprostol. The previous review (2010) identified one RCT
[42]. This RCT tested the efficacy of systemic misoprostol in
the prevention of high-dose chemotherapy-induced OM in 15
patients [37]. Patients were given misoprostol tablets 250 mcg
or identical placebo tablets three times a day from the first day
of chemotherapy prior to and until 16 days after HSCT.

The study prematurely terminated due to severe OM
among test participants compared with placebo. The study
concluded that the use of misoprostol tablets is not beneficial
[37]. Therefore, no guidelines are possible both for topical or
systemic administration of misoprostol for the prevention of
CT-induced OM.

H&N cancer—radiotherapy—prevention of OM

Guideline: No guideline possible (LoE III).

We did not yield any new RCTs for this intervention.
Review in 2010 identified one RCT on topical misoprostol
[39]. In this study, 70 patients (35 in each group) were given
misoprostol 250-mcg tablets or placebo dissolved in 15 ml of
water. The study was conducted in two sites. Results from one
site showed a decrease in the mean mucositis scores in the
misoprostol group at fourth to fifth week of RT, with no sig-
nificant decrease at sixth to seventh weeks. No benefit of
misoprostol was seen at the second site.

H&N cancer—radio-chemotherapy—prevention
of OM

Guideline: No guideline possible (LoE III).

We did not yield any new RCTs for this intervention.
Review conducted in 2010 identified one study. This study
assessed combined topical and systemic misoprostol [40].
Patients were randomized to receive misoprostol (n=42)
and placebo (n=41). The patients were asked to rinse the
mouth for 2 min before it is swallowed indicating the topical
as well as systemic effects of this medication. Authors report-
ed no beneficial effect from this intervention.

Although previous guidelines made a suggestion against
the use misoprostol mouthwash [1], based on the separate
analysis of RT and RT-CT studies, the panel concluded that
no guidelines are possible for either RT-induced OM or RT-
CT-induced OM.

Rebamipide

Rebamipide is a drug developed for the treatment of gastritis
and gastric ulcers [41]. Multitude of mechanisms has been
implicated for its anti-ulcer properties and cytoprotective ef-
fects. They include induction of PGE2 synthesis via COX-2
expression, upregulation of growth factors and their receptors,
induction of mucus secretion, anti-free radical effects, and
inhibition of the production of inflammatory cytokines such
as IL-1, IL-8, and TNF-« [55]. Since the onset of OM is
associated with production of free radicals, increase of inflam-
matory cytokines, and alteration of intracellular signal trans-
duction, use of rebamipide considered a potential modality for
treatment and prevention of OM associated with CT and RT.

H&N cancer—radio-chemotherapy—prevention
RCT was conducted by Yasuda et al. [41] to assess the efficacy
of rebamipide for prevention of OM. Test group received

rebamipide gargle (n = 12), and the control received placebo-
gargle (n=12). Participants were asked to gargle 2—3 min
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with 50 ml rebamipide solution or placebo solution six times
per day. Gargling was started at the initiation of cancer therapy
and continued until the end. Results of the study indicated that
the number of patients with severe mucositis (WHO > 3) was
higher in the placebo group (83.3% vs. 33.3%, p = 0.036) than
in the rebamipide group.

Small sample size and unavailability of other studies pre-
vent developing any guidelines pertaining to this agent.

Discussion

This review analyzed the available literature on anti-
inflammatory agents in the prevention or treatment of OM
associated with RT, CT, RT-CT, or HSCT. Several studies
focused on benzydamine mouthwash in the prevention and/
or treatment of OM [21, 23-28, 30-32]. The 2014 mucositis
guidelines have recommended benzydamine mouthwash for
the prevention of OM among H&N cancer patients receiving
RT up to 50 Gy [1]. The evidence from this review confirms
the existing guideline.

Three RCTs yielded level II evidence on the effectiveness
of benzydamine mouthwash for the prevention of RT-CT-
induced OM [26, 27, 31]. Considering the overall evidence,
the panel has decided to suggest the use of benzydamine
mouthwash for the prevention of OM among H&N cancer
patients receiving RT-CT.

No guideline was possible for other setting in which
benzydamine mouthwash was studied. This includes H&N-
RT in the treatment for OM [28, 30], H&N-CT in the preven-
tion of OM [31], and hematological and solid cancers—CT in
the treatment of OM [32].

The present review did not identify clear evidence on the
effectiveness of other anti-inflammatory agents that were
reviewed in the 2013 MASCC/ISOO mucositis guidelines
update: celecoxib [35], irsogladine maleate (IM) [36], miso-
prostol [37—40], and rebamipide [41]. The evidence available
for these agents will be described below.

The RCT about celecoxib failed to demonstrate its effec-
tiveness in the prevention of OM and pain severity [35].
Although this study provides level II evidence, in the absence
of any other studies, no guidelines are possible for the preven-
tion of RT-CT-induced OM.

In another RCT, it was hypothesized that IM is effective in
preventing CT-induced OM and tested for efficacy among
H&N cancer patients [36]. Although this study provides
strong evidence on effectiveness, we did not find other types
of studies to confirm this observation. Therefore, development
of a guideline on IM is currently not possible.

Including the study identified by the present review, we
reviewed four studies on the use of misoprostol in the preven-
tion of OM among H&N [39, 40] and hematologic and solid
tumor patients [37, 38]. Of these studies, only one found that
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misoprostol mouthwash is effective in the prevention of
radiotherapy-induced OM among H&N cancer patients [39].
However, no guidelines are possible on this agent in any mode
of administration due to the limited evidence.

Rebamipide was considered a potential modality for treat-
ment and prevention of OM. The present review identified one
study which evaluated the use of rebamipide in the prevention
of RT-CT-induced OM among H&N cancer patients [41].
Although the overall evidence was level II, in the absence of
any other studies, establishment of guidelines is not possible.

Prevention and treatment of OM associated with H&N RT,
CT, or combination are of paramount importance [1, 56]. OM
may lead to significant morbidity, which includes pain, eating
difficulties, nutritional compromise, and risk of infection.
Symptoms may be severe enough needing hospitalization
and even premature termination of cancer treatment [2].
Pathogenesis of mucositis is complex and involves the gener-
ation of damaging reactive oxygen species, activation of tran-
scription factors such as nuclear factor-k beta and inflamma-
tory pathway involving cyclooxygenase, and upregulation of
proinflammatory cytokines including TNF-alpha and IL-
Ibeta [11]. Involvement of inflammatory mechanism provides
the rationale for testing anti-inflammatory agents for the pre-
vention or treatment of OM.

Benzydamine mouthwash is the only anti-inflammatory
agent with evidence in the prevention of OM to date.
Although not within the databases included in this systematic
review, there is a publically available clinical study report
about benzydamine for the prevention of OM in a large
H&N patient population that was posted on 2011 [57]. This
large RCT did not confirm benzydamine’s effectiveness.

Although there is no clear evidence on the other anti-
inflammatory agents, the studies conducted so far shed some
light on their use in the prevention or treatment of OM. Design
flaws, small sample size, and heterogeneous patient popula-
tions and treatment modalities weaken the quality of evidence.
Therefore, well-designed RCTs are required to establish the
evidence of benefits of anti-inflammatory agents for OM.

New information at the time the paper goes to press After the
completion of the review process for the present guideline
update, we identified few more papers published in the recent
past which reported the efficacy of benzydamine and
rebamipide gargle for the prevention of OM.

One RCT found that benzydamine significantly reduces
OM even at doses >50 Gy in H&N cancer patients [58].
This study reported that RT group who received benzydamine
rinses had significantly reduced OM (p =0.038). However,
the groups who received RT-CT did not show statistically
significant results (p =0.18).

Another recent RCT compared benzydamine mouth rinse
with bicarbonate rinse among high-dose RT-CT for H&N can-
cer patients. They reported that benzydamine is superior in



Support Care Cancer (2019) 27:3985-3995

3993

preventing OM (p <0.001) [59]. A recent RCT found that
rebamipide gargle prolongs the onset and reduces the severity
of OM among RT-CT patients [60]. A similar study reported
that rebamipide mouth rinse may be potentially effective and
safe for patients undergoing RT-CT for H&N cancer [61].

In summary, benzydamine mouthwash is the only anti-
inflammatory agent with evidence in prevention of OM to
date. This systematic review confirmed the existing guideline
on the use of benzydamine mouthwash for the prevention of
OM caused by RT among H&N cancer patients. The panel
also suggested the use of benzydamine mouthwash for pa-
tients receiving RT-CT among H&N cancer patients.
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