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Abstract 

Introduction: Oral mucositis (OM) is a major side effect of cancer therapy, which is associated with significant symp-
toms, treatment delays and increased costs for the health system. It is an important component of the quality of life of 
cancer patients and, until now, there has been no gold standard regarding prevention or treatment of this pathology. 
Notwithstanding the paucity of treatment guidelines (due to limited evidence from high-quality, rigorous studies), 
sodium bicarbonate (SB) rinses are one of the most used agents for OM management.

Objectives: A systematic review (2000–2022) was performed in order to compare and examine different agents 
versus sodium bicarbonate (SB) in preventing or treating OM.

Sources: Eleven randomized controlled trials (RCT) were evaluated: four were conducted for the prevention and 
seven for the management of OM. The risk of bias of RCTs was assessed using the revised Cochrane risk of bias tool for 
randomized trials.

Study selection: According to the RoB2 evaluation for randomized trials, four RCTs were judged to be at a high risk 
of bias, two were rated as ‘problematic’, while five were deemed to be a low risk of bias.

Conclusions: The results revealed that there was no evidence for supporting SB in OM treatment regarding manage-
ment and prevention.

Clinical significance: Results showed in this review takes on a strategic importance in the use of SB for OM manage-
ment or prevention; indiscriminate use of SB could be counterproductive because it causes a sudden pH increase and 
it delays proper OM pharmacological treatment.

Keywords: Oral mucositis, Baking soda, Sodium bicarbonate

Introduction
Oral mucositis (OM) is a significant side effect of cyto-
toxic anti-cancer chemotherapy, and head and neck 
radiotherapy (RT) [1]. It occurs in approximately 30–40% 

of cancer patients, who are treated with chemotherapy 
(e.g. antimetabolites 5-fluorouracil, methotrexate, and 
cytarabine). This percentage rises to 60–85% for patients 
undergoing a hematopoietic stem cell transplantation, 
and to almost 90% for head and neck cancer patients, 
who are treated with radio- and chemotherapy [2].

Of the 1.8 million cancer patients in the USA, almost 
half will suffer a degree of mucositis. For many patients, 
OM caused by chemotherapy (CT) will be of such sever-
ity so as to cause major diet modifications and weight 
loss: opioid analgesics and supplemental nutrition will 
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be required in order to avoid disrupting optimal can-
cer therapy. Furthermore, chemotherapy mucositis can 
induce a superinfection, with the additional threat of 
bacteraemia and sepsis. Patients with OM are more likely 
to have negative treatment outcomes, a poorer quality of 
life, and incur higher financial costs than patients who do 
not develop this condition.

CT-associated OM (CT-OM) originates in the sub-
mucosa layer and it becomes to be clinical visible nearly 
4 days after first CT infusion; typical primary manifes-
tations are redness, atrophy, and sensitivity. The degen-
eration continues, and ulceration occurs a few days later, 
persisting for 1–2 weeks, after which it typically heals 
spontaneously. This phase, the ulcerative one, is the most 
painful and it is correlated with poor health resolution. 
The sequelae of CT-OM, which include pain, odyno/
dysphagia, dysgeusia, decreased oral intake and systemic 
infection, frequently require treatment delays, interrup-
tions, and suspension, all of which not only negatively 
impact the quality of life but also tumor control and 
survivorship.

Recently, CT-OM onset has been identified as a five 
phase model but clinically, OM presents itself at the 
fourth phase of the inflammation process, that is, the 
ulceration phase, evidently compromising mucosae 
integrity with patients complaining of pain [2].

OM is often reported only when a high-grade 
mucositis develops, necessitating clinical treatment. 
This is determinant for OM epidemiological data, 
which are still considered to be underestimated and 
contradictory in the absence of a gold standard scale, 
with which to score severity. Typically, patients are not 
screened by trained oral specialists. To date, different 
scales for grading mucositis have been identified with 
varying parameters. Oral assessment is essential for 
the comparing management strategies for OM. Table 1 
provides a list of some the most used scoring list in 
adult patients. Of the pediatric population, severe OM 
can appear from the first week of chemotherapeutic 

treatment with its incidence increasing over time. 
The fifth week of treatment has the highest incidence 
of severe OM, which is detected in typical oral sites. 
Children and adolescents are more prone to develop 
severe OM, with younger children having a greater 
probability of an occurrence of CT-induced severe OM 
(90%) among children under 12 years old) [3]. Pediat-
ric patients with hematologic tumors are more likely to 
develop severe OM than those with solid tumors [4].

There is a paucity of data in the literature focusing 
on child OM assessment: the Children’s International 
Mucositis Evaluation Scale (ChIMES) [5], OMAS and 
OAG are possible contenders albeit with poor results 
[6]. Therefore, a focus on the approach to child OM 
assessment is required, including a: feasible light 
source, mechanisms to ensure optimal visualization of 
the oral cavity, and training in dealing with the chal-
lenging behaviour of children. These factors constitute 
a challenge in the management of OM in children.

In order to prevent and manage OM, many protocols 
have been proposed in the literature even if their effi-
cacy is still a matter of debate. Numerous natural and 
pharmacological agents have been tested with poor 
results. However, there is limited evidence from reli-
able studies with numerous heterogeneous protocols 
characterizing the various studies, making it difficult 
to draw conclusions. This heterogeneity can be attrib-
uted to the agents used in the protocols, in addition 
to differences in terms of timing, frequency, intensity, 
equipment, and storage conditions. All of these are 
contributing factors in reproducing a protocol for com-
parison [7].

Whilst several treatment options are available, there is 
no clear consensus regarding prevention, especially for 
young people. Current recommendations for the man-
agement of OM are very limited, and the standard of care 
for this complication has hitherto been palliative [8]; the 
aim of OM management is to control symptoms via topi-
cal or systemic analgesics and the topical application of 

Table 1 OM scoring list in adult patients

Scale Description

World Health Organization (WHO) [5] Combined objective (ulcers and erythema) and function. Scale 0 to 4

Oral Mucositis Assessment Scales (OMAS) [6] Erythema and ulceration at 9 sites

Oral Assessment Guide (OAG) [7] Objective (erythema), symptoms (pain, salivary change) and function

Eastern Cooperative Oncology Group (ECOG) [8] Mucositis severity is differently classified based on the anatomic site of development

Common Terminology Criteria for Adverse Event (CTCAE) [9] Mucositis severity measure scale based on anatomic site of development and on the kind 
of treatment, either chemo or radiotherapy

MacDibbs mouth assessment [10] 14-item instrument grouped into four sections: the patient information section includes 
seven items that measure the patient’s oral symptoms including problems with pain, dry-
ness, eating, talking, swallowing, tasting and saliva production
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barrier agents, thereby covering injured mucosae as a 
salve or ointment..

Evaluating clinical practice guidelines, Sung et  al. 
reported their findings regarding cryotherapy, lower 
level light therapy (LLLT) and keratinocyte growth factor 
(KGF) as an OM prevention tool, however, with uncon-
vincing recommendations for use [9].

In a recent review Fent et  al. demonstrated that oral 
administration of probiotics could decrease OM inci-
dences and chemotherapy-induced diarrhea [10].

In their systematic review Daugelaité et  al. demon-
strated the following as the most effective treatment or/
and prevention methods for treating OM: laser therapy, 
cryotherapy, professional oral hygiene, antimicrobial 
agents, Royal jelly, Lactobacillus brevis lozenges, zinc 
supplementation and benzydamine. However, it should 
be stressed that controversial results have been obtained 
in various studies, which have examined the same treat-
ment or prevention method [11].

According to the literature, the latest version of the 
MASCC/ISOO Clinical Practice Guidelines for the Man-
agement of Mucositis Secondary to Cancer Therapy 
suggests that the implementation of multi-agent combi-
nation oral care protocols (basic oral care) is beneficial 
for the prevention of OM during chemotherapy, head 
and neck radiation therapy, and hematopoietic stem cell 
transplantation [12]. Specifically, Sodium Bicarbonate 
(SB), a component of basic oral care, is one the most 
used agents regarding the prevention and treatment of 
OM. It is also used as a cleansing agent due to its abil-
ity to dissolve mucus and loosen debris [13]. The benefits 
of SB use is due to its alkalizing effect (thereby raising 
oral pH), which prevents the growth of aciduric bacteria, 
making saliva more fluid and preventing the accumula-
tion of detritus [14,15]. Furthermore, its use is strongly 
encouraged when considering other factors such as low 
cost, no side effects, patient-friendly application, and its 
long shelf life [25]. The combination regimen of CHX, 
SB and nystatin has been documented to be one of the 
many standard protocols developed for patients undergo-
ing chemotherapy, as reported in the clinical study con-
ducted by Mubaraki et al. [16].

The MASCC/ISOO Clinical Practice Guidelines do 
not refer to the use of saline or SB rinses in the preven-
tion or treatment of OM-CT in patients undergoing can-
cer therapy due to the limited data regarding saline and 
SB. However, despite this limited data, the panel recog-
nizes that these are inert, bland rinses which increase 
oral clearance, which may help to maintain oral hygiene 
and enhance patient comfort. Basic oral care remains 
an important best practice for patients undergoing can-
cer treatment [12]. The aim of this study is, therefore, to 

conduct a systematic review examining and comparing 
different agents used to prevent or treat OM versus SB.

Materials & methods
This present study followed the Preferred Reporting Items 
for Systematic Reviews and Meta-analyses (PRISMA) and 
the Meta-analysis of Observational Studies in Epidemi-
ology (MOOSE) guidelines. The PICO search strategy 
considers the comparison of different OM prevention/
management protocols; selected outcomes are incidence 
and the severity of OM.

Evidence gathering
Ideally, the review process should be well developed and 
planned in order to reduce biases and eliminate irrel-
evant and poor quality studies. The steps for implement-
ing a systematic review include: (i) carefully formulating 
the clinical question to be answered (PICO); (ii) develop-
ing a protocol (inclusion and exclusion criteria); (iii) per-
forming a detailed and exhaustive literature search; and 
(iv) screening the study abstracts, which have been iden-
tified in the search and subsequently the selected com-
plete texts (PRISMA).

Eligibility criteria
Only randomized clinical trials with human patients have 
been included.

Information sources and search strategy
A systematic, electronic search through different, bio-
medical databases (e.g. PubMed, Ovide/MEDLINE, 
Web of Knowledge, Embase and the Cochrane Library) 
was performed by two authors (F.C. and O.D.F.) in the 
period from January 2000 to May 2022. This search was 
restricted to abstracts in English. The MeSH searched 
terms were “Stomatitis” and “Sodium Bicarbonate”, and 
open research regarding “baking soda mucositis” was also 
performed. Other data sources (from international meet-
ings and indexed dentistry journals such as the Journal of 
Dentistry, Journal of Oral Maxillofacial Surgery, Journal 
of Dental Research) were also scanned as sources of grey 
literature.

Study selection
Screening and eligibility were assessed independently by 
two reviewers (F.C. and O.D.F.), who were in agreement 
regarding the results. The titles and abstracts were ini-
tially screened for relevance and possible eligible results, 
and the full texts were thereafter retrieved. Finally, the 
reviewers combined the results to create a corpus of 
selected papers in order to assess for final eligibility. 
Tables 2 and 3 summarize the eligible studies, which have 
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been divided into prevention and therapy (according the 
purpose of the study) and their principal features.

Data collection process
Data collection was independently performed by one 
author (F.C.), and the results were reviewed by a second 
author (O.D.F.) to verify their accuracy.

Results
The PRISMA flow diagram in Fig. 1 describes the pooled-
including studies. The initial search strategy identified 44 
records, which were obtained by database searching. Two 
reviewers (F.C. and O.D.F.) independently screened the 
titles and abstracts to obtain a total of 39 articles (5 dupli-
cations were excluded). Of these 39 articles, 28 did not 
meet the inclusion criteria for this review, thus 11 articles 
were deemed to be eligible. Of the eleven randomized 
controlled trials (RCT), in which SB was compared to 
other agents, four trials had been performed for the pre-
vention of OM and seven for its OM. The prevention 
agents were propolis, benzydamine hydrochloride, lacto-
bacillus brevis CD2 and aloe-vera versus SB mouthwash.

Piredda et  al. compared dry extract of propolis with 
8–12% of galangin plus mouth rinsing with SB versus 
simple SB mouth rinsing in 60 patients undergoing chem-
otherapy. The results demonstrated that propolis plus 
SB was more effective than SB alone in preventing OM, 
which was graded to exceeding G1 [17]. Chitapanarux 
et al. evaluated the effectiveness of a 0.15% benzydamine 
hydrochloride mouthwash versus a SB mouthwash in 
60 patients undergoing chemo- and radiotherapy. The 
results indicated that the median OMAS scores at every 
weekly assessment were lower in the benzydamine HCl 
group, compared to that of the control group (SB) [18]. 
However, no differences were found in the study by De 
Sanctis et al. RCT, in which the use of Lactobacillus bre-
vis CD2 lozenges was compared to SB mouthwash in 68 
patients undergoing chemo- and radiotherapy [19]. A 
positive outcome for the topical application of aloe-vera 
was observed in the clinical study by Alkhouli et  al. 22 
patients undergoing chemotherapy were divided into two 
arms in order to compare the efficacy of 70% aloe-vera 
solution versus SB 5% mouthwash. The results demon-
strated that aloe-vera was effective in the prevention of 
OM, when compared to SB 5% [20].

Fig. 1 PRISMA flow diagram of the pooled-including studies
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Approximately seven articles, evaluating the efficacy 
of several agents for OM treatment in the 2000 study 
by Dodd et  al., compared CHX gluconate mouthwash 
0.12% (group 1) versus a combined mouthwash of lido-
caine solution 0.5%, diphenhydramine hydrochloride 
and aluminum hydroxide suspension (group 2) versus 
salt and soda mouthwash (group 3). This study involved 
142 patients undergoing chemotherapy; the results 
revealed no differences when compared to a systematic 
oral hygiene protocol [21]. In 2003, Dodd e al. evalu-
ated micronized sucralfate (Carafate) mouthwash versus 
salt and SB mouthwash in 30 patients undergoing radio-
therapy with no differences in the results [22]. Satheesh-
kumar et al. evaluated the effect of triclosan mouthwash 
versus SB mouthwash in 24 patients undergoing radio-
therapy. The final data confirmed that triclosan had a 
greater effect in treating OM (28 days out of the 45 days, 
required for the SB mouthwash) [23].

Choi et  al. recruited 48 patients being treated with 
chemotherapy in order to compare a mixture of CHX and 
SB mouthwash versus SB mouthwash alone. The results 
revealed that the incidence rate of ulcerative OM in the 
SB group (25.0%) was significantly lower than in the CHX 
group (62.5%) [24]. However, no significant differences 
were observed in in the RCT study by Cabrera-Jaime 
et  al., in which 45 patients undergoing chemotherapy 
were divided into three arms and tested for: SB 5% aque-
ous solution plus Plantago major extract, SB 5% aqueous 
solution plus CHX 0.12% or SB 5% aqueous solution plus 
SB 5% aqueous solution [25].

In 2020 Mubaraki et al. compared three different treat-
ments in 45 patients being treated with radiotherapy. 
Group 1 used: 0.12% CHX gluconate + SB 3% aqueous 
solution + nystatin 5000 U/mL and supersaturated cal-
cium phosphate rinse; group 2 used 0.12% CHX gluco-
nate + SB 3% aqueous solution + nystatin 5000 U/mL 
and an extra-soft toothbrush; and group 3 used 0.12% 
CHX gluconate + SB 3% aqueous solution + nystatin 
5000 U/mL. The results demonstrated no differences in 
the severity of OM patients [16]. Finally, Mohammadi 
et al. evaluated 144 a total of 3 groups of patients under-
going chemotherapy, including the use of: zinc chloride 
mouthwash 0.2%, SB mouthwash 5% and sterile water 
mouthwash. The severity of OM in the SB and zinc chlo-
ride groups decreased from the end of the first week until 
the third week but the zinc chloride group performed 
better, a fact promoting the quality of life, unlike the SB 
group [26].

Risk of bias assessment
The potential bias of RCTs, using the revised Cochrane 
risk of bias tool for randomized trials [27,28], was 

assessed. All risk bias assessments were conducted by 
two reviewers (L.M., and D.M.). The RCT studies were 
judged for: bias arising from the randomization process, 
deviations from the intended interventions (defined as 
the effect of intervention assignment and the effect of 
adhering to intervention), an omission of outcome data, 
the measurement of the outcome, and the selection of 
the reported result. According to the RoB2 evaluation 
for randomized trials, four RCTs were judged to be at an 
elevated risk of bias (De Sanctis, Cabrera-Jaime, Piredda, 
Choi), two were rated as being problematic (Mubaraki, 
Mohammadi), while five were considered to be at a low 
risk of bias (Dodd 2003, Satheeshkumar, Alkhouli, Chi-
tapanarux, Dodd 2000). The most frequent higher risk 
regarding mucositis prevention was related to outcome 
measurement (50%); and the risk of the assignment effect 
related to intervention was 29% for studies on mucosi-
tis treatment and 29% concerning outcome data (Fig. 2a 
and Fig.  2b). Specifically, the assignment effect to inter-
vention was judged as high risk if the analysis was per-
formed after the post-randomization exclusion of eligible 
trial participants (Cabrera-Jaime et al.; Choi et al.). Alter-
natively, it was assessed as Some concern (SC) if patients 
and personnel were aware of the assigned treatment dur-
ing the trial, but it was not reported whether there was 
a deviation from the intended intervention. The latter 
could arise due to the clinical trial context (Mubaraki 
et al.) or if the number of patients, who did not receive 
their assigned intervention, was sufficient to have a sub-
stantial impact on the results (Mohammadi et  al.). The 
bias of omitted outcome data was assessed as a high 
risk if studies reported the occurrence of randomized 
patients with a high number of omitted outcome data 
and the analysis was performed on a restricted sample 
of patients (De Sanctis et al., Cabrera-Jaime et, and Choi 
et  al.). Indeed, sensitivity analyses were not performed 
on these studies nor were any bias correction methods 
adopted. Both of these corrections would have eliminated 
the existing differences between intervention groups in 
proportion to the omitted outcome data. The bias due to 
randomization process was assessed as high risk when no 
form of remote or a centrally-administered method was 
used to allocate interventions to participants (De Sanc-
tis et al.). The risk of bias, which was related to the effect 
of adhering to intervention, was assessed as high risk if 
there was a high discontinuation rate, whose effect was 
not examined by means of appropriate statistical meth-
ods (De Sanctis et al.). The risk of bias in outcome meas-
urement was considered as high risk if the assessors were 
aware of the intervention received by study participants 
and it was not reported whether this knowledge could 
have influenced the outcome assessment (Piredda et al., 
De Sanctis et al.) Tables 4 and 5.
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Fig. 2 a Bar chart overview risk of bias evaluation for the selected RCT studies on prevention. b Bar chart overview risk of bias evaluation for the 
selected RCT studies on therapy
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Discussion
Clinically, OM presents with erosive and/or ulcerative 
lesions, which can cause mild to severe pain. Depend-
ing on its severity, it can become a disabling condition, 
affecting the patient’s quality of life. Severe OM can 
lead to inadequate food intake and patients can, there-
fore, develop serious nutritional deficiencies, requiring 

parenteral nutrition. In addition, some of these patients 
suspend anti-cancer therapy, thereby affecting their 
chances of survival. Consequently, OM prevention and 
the treatment of pain, which are associated with mucosi-
tis, are crucial to the clinical management of cancer 
patients.

Table 4 Risk of bias evaluation for the selected RCT studies on prevention

Low risk (LR), some concerns (SC), high risk (HR) or not interpretable (NI)

RCT studies Risk of bias 
arising from the 
randomization 
process

Risk of bias due 
to deviations 
from the 
intended 
interventions 
(effect of 
assignment to 
intervention)

Risk of bias due 
to deviations 
from the 
intended 
interventions 
(effect of 
adhering to 
intervention)

Risk of bias 
due to missing 
outcome data

Risk of bias in 
measurement 
of the outcome

Risk of bias in 
selection of the 
reported result

Overall bias

De Sanctis (2019) 
[19]

HR LR HR HR HR LR HR

Alkhouli (2021) 
[20]

LR LR LR LR LR LR LR

Chitapanarux 
(2018) [18]

LR LR LR LR LR LR LR

Piredda (2017) 
[17]

LR LR LR LR HR LR HR

Table 5 Risk of bias evaluation for the selected RCT studies on therapy

Low risk (LR), some concerns (SC), high risk (HR) or not interpretable (NI)

RCT studies Risk of bias 
arising from the 
randomization 
process

Risk of bias due 
to deviations 
from the 
intended 
interventions 
(effect of 
assignment to 
intervention)

Risk of bias due 
to deviations 
from the 
intended 
interventions 
(effect of 
adhering to 
intervention)

Risk of bias 
due to missing 
outcome data

Risk of bias in 
measurement 
of the outcome

Risk of bias in 
selection of the 
reported result

Overall bias

De Sanctis (2019) 
[19]

HR LR HR HR HR LR HR

Cabrera-Jaime 
(2017) [25]

LR HR LR HR LR LR HR

Dodd (2003) [22] LR LR LR LR LR LR LR

Mubaraki (2020) 
[16]

LR SC LR LR LR LR SC

Satheeshkumar 
(2010) [23]

LR LR LR LR LR LR LR

Alkhouli (2021) 
[20]

LR LR LR LR LR LR LR

Chitapanarux 
(2018) [18]

LR LR LR LR LR LR LR

Dodd (2000) [21] LR LR LR LR LR LR LR

Piredda (2017) 
[17]

LR LR LR LR HR LR HR

Choi (2012) LR HR LR HR LR LR HR

Mohammadi 
(2022) [26]

LR SC LR LR LR LR SC
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Although there is no conclusive evidence regarding the 
efficacy of standardized oral care for OM prevention, it 
is suggested by the MASCC/ISOO guidelines. Good oral 
hygiene is strongly correlated with positive benefits, pre-
venting, albeit partially, infections or sepsis events dur-
ing mucosae ulceration. Whilst there may be a paucity 
of guidelines regarding OM treatment (on account of 
limited evidence from high-quality, rigorous studies), SB 
rinses are the most frequently used agent for OM preven-
tion and the treatment of OM-CT in patients undergoing 
cancer therapy [12].

NComplementary and alternative medicine, includ-
ing the use of aloe-vera and propolis, have been com-
pared to SB in order to evaluate their clinical efficacy in 
preventing OM. The results show that both agents are 
more efficient than SB in OM prevention. Propolis has 
a long history of medical application on account of its 
many biological properties, mostly due to its phenolic 
compounds, such as flavonoids. The following proper-
ties regarding oral mucosa diseases are widely acclaimed: 
immunomodulatory, antimicrobial, antifungal, anaes-
thetic and anti-inflammatory. However, Piredda et al. has 
recognized that propolis composition can be difficult to 
standardize, and its composition may vary across regions 
because it depends on the phyto-geographic characteris-
tics of the collection sites by bees; thus, the resinous sub-
stances used in its production may be modified [17].

Similarly, aloe-vera is a natural drug, which is charac-
terized by several properties: it promotes wound healing, 
it possesses anti- microbial and antioxidant properties 
and it eliminates free radicals. It has also been proved 
that aloe-vera is beneficial in treating and protecting oral 
tissue, particularly regarding: oral lichen planus, burning 
mouth syndrome, radiation-induced OM, and recurrent 
oral aphthous-induced stomatitis [20]. In 2016 Mansouri 
et al. conducted a trial involving lymphoma and leukemia 
patients, which demonstrated that topical applications 
of aloe-vera are effective in decreasing the intensity and 
pain of OM [29].

The efficacy of benzydamine hydrochloride (HCl) 
mouthwash versus SB has been evaluated in the preven-
tion of concurrent chemoradiation-induced OM in head 
and neck cancer patients by Chitapanarux et  al. [18]. It 
has already been confirmed to decrease the severity of 
OM in patients, who received less than 50 Gy radia-
tion therapy [30], but to date it has not been studied in 
patients with concomitant chemotherapy. This RCT has 
demonstrated that prophylaxis with benzydamine HCl 
mouthwash can be more effective in reducing the sever-
ity of OM when compared to basic care with SB mouth-
wash due to its local anti-inflammation, analgesia, and 
non-specific antibacterial properties. However, no sta-
tistical differences have been reported regarding the use 

of Lactobacillus brevis CD2 lozenges and SB in prevent-
ing radiation-induced OM. The L. brevis CD2 production 
of arginine deaminase is responsible for diminishing the 
availability of arginine in the oral cavity, thereby reducing 
the production of nitrous oxide and the arginine-depend-
ent growth of microorganisms, both of which are impli-
cated in inflammatory processes.

Different studies have been conducted with CHX 
mouthwash in order to identify an effective intervention 
protocol for the management of OM. Dodd et al. tested 
three different mouthwashes: salt and SB (this combina-
tion raised oral pH and prevented the overgrowth of aci-
duric bacteria); CHX mouthwash 0.12% (antimicrobial 
activity); and a mixture of lidocaine solution, diphenhy-
dramine hydrochloride and aluminum hydroxide sus-
pension (aiming at promoting analgesic and anaesthetic 
effects); no significant differences over time for the ces-
sation of signs and symptoms among the 3 groups were 
observed [21]. In 2012 Choi et al. compared the effective-
ness of SB solution with CHX mouthwash. They observed 
that a lower percentage of patients in the SB group (25%) 
developed ulcerative OM, as compared to the CHX group 
(62,5%) There was also a delay in the onset of ulcera-
tive OM in the SB group (16.1 vs 11.4 days) [24]. In 2017 
Cabrera-Jaime et al. randomized patients to one of three 
treatments, consisting of SB 5% aqueous solution with: an 
additional dose of sodium bicarbonate 5% aqueous solu-
tion, Plantago major extract (already used for its anti-
inflammatory properties in treating oral diseases, such 
as gingivitis and canker sores), or CHX 0.12%. The heal-
ing time was observed to be reduced with the double SB 
solution, compared to the other two rinses, but these dif-
ferences were not significant [25]. Finally, in 2020, Muba-
raki et al. assessed the efficacy of supersaturated calcium 
phosphate (introduced in 2009, a natural electrolyte solu-
tion resembling the ionic and pH balance of saliva) by 
comparing three groups; an existing oral hygiene proto-
col (a combination of 0.12% CHX gluconate, SB 3% aque-
ous solution and 5000 IU nystatin) was proposed alone 
or in association with an extra soft-toothbrush or a small 
amount of supersaturated calcium phosphate oral spray. 
The results of this study revealed no significant differ-
ences in the incidence of OM even if there was a lower 
degree of severity of OM in the supersaturated calcium 
phosphate rinse group and a significant reduction in the 
tolerance of CHX after chemotherapy [16].

The Californian study group, comprising Dodd et  al., 
conducted another RCT in order to compare the efficacy 
of micronized sucralfate (Carafate R) mouthwash and 
salt & SB mouthwash for RT-induced mucositis in head 
and neck cancer patients. Sucralfate is cytoprotective 
for mucosa and, when used orally, it forms an adhesive, 
paste-like substance which attaches ionically to proteins 
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in the damaged mucosa. The results have demonstrated 
that there is no significant difference in efficacy between 
micronized sucralfate and salt & SB, and that the use 
of the less costly salt & SB is prudent and cost-effective 
[22]. Satheeshkumar et  al. compared triclosan mouth 
wash (a broad-spectrum antibacterial and anti-inflam-
matory agent) and SB mouth wash in radiation-induced 
OM. They demonstrated that triclosan mouthwash was 
found to be effective in reducing the severity of radiation- 
induced OM and it assisted in the early reversal of symp-
toms during the post treatment period [23]. The aim of 
the latest and most recent study, which was conducted 
by Mohammadi et  al., was to evaluate the effectiveness 
of SB and zinc chloride mouthwashes on OM and the 
quality of life in patients undergoing chemotherapy. The 
results revealed that zinc chloride and SB mouthwashes 
were effective in reducing the severity of OM, and subse-
quently improving the quality of life of patients [26].

Conclusion
In conclusion, the evidence presented in this systematic 
review is not conclusive in suggesting SB as a panacea 
for treating OM, as has been proposed to date by several 
medical specialists worldwide. The results presented in 
this study have revealed that the evidence for support-
ing SB in the treatment of OM (that is, management and 
prevention) were limited and of low quality. There was a 
paucity of RCT in the literature, in which the efficacy of 
SB against other medical/natural agents was compared. 
Those which had been analyzed had a high risk of bias 
due to key elements in designing an RCT. These included: 
errors in the randomization or lack of blinding, both of 
which can bias estimates of treatment effect. Moreover, 
there exists no gold standard of a recognized scale, with 
which to score OM severity, and usually patients under-
going treatment for OM are not screened by trained 
oral specialists. Both of these factors can affect research 
results, thereby inducing misleading conclusions.

The latest scientific findings regarding cancer therapies 
are prolonging the survival of patients but simultaneously 
little progress has been made regarding antineoplastic, 
therapy-induced OM treatment or prevention. Currently, 
the incidence of OM remains underestimated but it is 
essential to continue research in the field of OM manage-
ment and prevention (using RCT to determine the true 
relative efficacy of the intervention) in order to provide 
cancer patients with an improved quality of life.
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