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Abstract 
Introduction: Oral mucositis (OM) can have a significant impact on patients’ 
quality of life, pain and treatment costs. Almost all patients receiving head and 
neck chemoradiation develop OM. Patients and Methods: Twenty patients 
were evaluated retrospectively for OM when undergoing head and neck che-
moradiation. The control, soda/salt rinse, was compared to a powdered su-
persaturated calcium phosphate rinse (SSCPR), SalivaMAX. Results: The 
SSCPR group experienced a delay in the onset of OM, which was not statisti-
cally significant, and a marked reduction in peak OM that was statistically 
significant (p > 0.001). Conclusion: This retrospective study demonstrates 
that a powdered SSCPR is a safe and effective method of oral mucositis miti-
gation. 
 

Keywords 
Oral Mucositis, Health Care Cost, WHO OM Scale 

 

1. Introduction 

Oral Mucositis (OM), the inflammation of the mucosal membranes that line the 
inner surfaces of the mouth, is a common side effect of head and neck cancer 
therapies such as radiation therapy [1] [2]. OM affects up to 100% of patients 
with head and neck malignancies receiving radiation treatment and up to 80% 
receiving chemotherapy and hematopoietic stem cell transplantation (HSCT) 
[2]. The degree of inflammation in OM is typically associated with pain and 
discomfort and can range from erythema to severe ulceration [3]. The burden of 
OM on patients is severe enough to cause interruption or dose reduction of can-
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cer therapy, premature treatment cessation [1] [2], and increased healthcare 
costs [2] [4]. The pain and discomfort of OM can have a significant impact on a 
patient’s nutritional intake, reduced immunity, and overall quality of life [2] [5]. 

According to a study by Elting et al. [6], clinically significant mucositis will re-
sult in a chemotherapy dose reduction in about 23% of cycles, and commensu-
rately, grade 3 to 4 mucositis will result in a dose reduction in about 28% of 
cycles [1]. 

The goal of cancer therapy is to deliver the full prescribed therapy in a defined 
timeframe, however OM is a significant side effect that prevents these efforts. 
Therefore, prevention and treatment of OM are crucial for patients receiving 
cancer therapies to ensure compliance and continuation of treatment [1]. Until 
recently, few effective OM preventive strategies were available. Previous preven-
tive strategies recommended by European Society of Medical Oncology (ESOM) 
include high quality clinical practice, good oral hygiene, nutritional support, and 
adequate pain management [2]. Recommendations include experimental thera-
pies, including the use of various cytokines and growth factors, vitamin and 
mineral supplementation, and cryotherapy. However, there is no consensus on 
OM treatment and each institution has established their own standard of care 
with the most common being sodium bicarbonate and sodium chloride (so-
da/salt). 

Supersaturated calcium phosphate rinses (SSCPR) have been studied and 
identified as an effective OM treatment for patients with head and neck cancer 
receiving chemotherapy and radiation therapy. Wasko-Grabowska et al. [7] 
evaluated supersaturated calcium phosphate rinse compared to standard of care 
in patients receiving high dose chemotherapy. In all clinical outcomes of patients 
treated with BEAM chemotherapy, the supersaturated calcium phosphate group 
scored markedly better in terms of: incidence of oral mucositis, mean number of 
days with oral mucositis, parental nutrition, and opioid use. Miyamoto et al. [2] 
evaluated patients that received at least 4500 cGy to the oral cavity using super-
saturated calcium phosphate rinse compared to standard supportive care. The 
supersaturated calcium phosphate group showed marked improvements over 
the control group in: PEG tube application, in-patient hospitalization, and in-
cremental costs of treatment for oral mucositis. Quinn et al. [8] reviewed thirty 
studies and found that the majority (24) reported that a supersaturated calcium 
phosphate rinse was efficacious at reducing the mucositis grade and/or duration 
as well as the mucositis pain associated with the condition. 

Prior to the advent of SSCPR, there have been few effective mucositis treat-
ments and therefore, the current standard of care for mucositis varies per insti-
tution. The most common mucositis therapies are “magic mouthwash” whose 
formulations also vary per institution, meticulous oral care, sodium bicarbo-
nate/sodium chloride rinses, increased hydration, antibacterials such as chlor-
hexidine, and analgesics including topicals and opioids. SalivaMAX, a powdered 
SSCPR indicated for the treatment of xerostomia and mucositis, is relatively new 
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to the market. This is the first peer reviewed manuscript addressing a new, pow-
dered form of SSCPR in head and neck oncology. 

The objective of this study is to evaluate SalivaMAX in the mitigation of oral 
mucositis in patients undergoing chemoradiation therapy for head and neck 
cancer. 

2. Patients and Materials 

This retrospective study evaluated noncontemporaneous control and investiga-
tional groups. The control group employed a mucositis treatment, sodium bi-
carbonate and sodium chloride (soda/salt) rinse, which was standard of care at 
the center at that time prior to the availability of SalivaMAX. Subsequently, the 
center began using SalivaMAX as their standard of care for mucositis treatment 
and these patients became the investigational group. 

A chart review was carried out screening approximately 80 charts, and the 
first ten patients from each group who met the inclusion criteria were incorpo-
rated in the study. All patients were treated at a regional cancer center. 

Inclusion criteria were: 
• diagnosis of head and neck cancer with concurrent chemoradiation: fractio-

nated intensity-modulated radiation therapy (IMRT) to 70 Gy with weekly 
chemotherapy,  

• sufficient chart history to analyze oral mucositis (OM) in the population, and  
• an average use of the rinse of at least 3 times per day for their respective 

group. 
Exclusion criteria were: 

• gaps in chart history for the desired outcomes. 
All patients were thoroughly screened weekly for OM using the WHO Oral 

Mucositis Scale. Recorded for each patient were Onset of OM and Peak OM. 
Onset of OM describes the number of weeks after treatment is initiated in which 
OM first presents. The Peak OM outcome is the highest grade of OM that is 
recorded from any of the weekly assessments for that patient (Table 1). 

3. Results 

While all patients experienced mucositis (Table 2, Table 3), the SSCPR group 
markedly reduced the proportion of severe mucositis (Grades 3 and 4) n = 1, 
showing more incidences of low grade (Grades 1 and 2) mucositis n = 9. Whe-
reas, the control group had a larger proportion of severe mucositis n = 4 as 
compared to the SSCPR group. 

Table 4 provides the analysis of this study. The Onset of OM was delayed by a 
mean of 0.5 weeks for the SSCPR group. However, this outcome was not deemed 
statistically significant. 

For the assessment of Peak OM, there was a statistically significant difference 
between the control and SSCPR groups (p > 0.001, Fisher’s exact test) with a 
Peak OM mean reduction of 0.6 for the SSCPR group. Peak OM for the soda/salt 
group was 2.4, while the SalivaMAX group was 1.8. 
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Table 1. WHO oral mucositis scale. 

OM Grade Description 

Grade 0 Normal oral mucosa  

Grade 1 Soreness/erythema 

Grade 2 Soreness/erythema + ulceration + solid foods 

Grade 3 Soreness/erythema + ulceration + liquid diet only 

Grade 4 Soreness/erythema + ulceration + oral alimentation impossible 

 
Table 2. Onset of oral mucositis. 

Onset 
SSCPR Group 

(number of patients) 
Control Group 

(number of patients) 

Week 1 0 0 

Week 2 0 1 

Week 3 4 4 

Week 4 3 5 

Week 5 3 0 

 
Table 3. Peak oral mucositis. 

OM Grade 
SSCPR Group 

(number of patients) 
Control Group 

(number of patients) 

Grade 1 3 0 

Grade 2 6 6 

Grade 3 1 4 

Grade 4 0 0 

 
Table 4. Analysis of study. 

 
Onset of OM 

Mean (± SD) [weeks] 
Peak OM 

Mean (± SD) [WHO OM Scale] 

Soda/Salt Rinse 3.4 (±0.70) 2.4 (±0.52) 

SalivaMAX 3.9 (±0.86) 1.8 (±0.63) 

p 0.49 >0.001 

 
No adverse reactions for the soda/salt rinse or the SSCPR were reported. 

4. Conclusions 

The use of the supersaturated calcium phosphate rinse, SalivaMAX, is consistent 
with other peer reviewed literature in the reduction of OM using a SSCPR [2] [8] 
[9] [10]. Miyamoto et al. [2] found a statistically significant decrease in the inci-
dence of radiation induced oral mucositis in head and neck radiation patients 
when using a liquid SSCPR. Miyamoto also reported a statistically significant 
decrease in hospitalization and PEG tube placement. Also reported was a cost 
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savings estimate of $1722 - $6917 due to the reduction of mucositis using SSCPR 
in this population, which is based on models for incremental costs for treating 
mucositis of increasing grades. The estimated savings are due primarily to a lack 
of feeding tubes and a reduced duration of hospitalization. These savings are 
commensurate with the figures reported by Taylor [4] even after considering the 
acquisition cost of the SSCPR. Lastly, the use of SSCPR for the treatment of mu-
cositis has been shown to reduce pain and opioid usage [7] [9] [10]. 

The advantage of a SSCPR among other drug interventions is the 
non-systemic nature of SSCPRs. After the powder is mixed with water, the su-
persaturated calcium phosphate solution is rinsed in the mouth and expecto-
rated. When using a SSCPR, patients undergoing chemoradiation are not sub-
jected to another chemical burden. Additionally, there are no anticipated side 
effects and no known drug interactions. 

While a precise quantification of a reduction in Peak OM is difficult to extra-
polate because of the ordinal nature of the data, the takeaway from the assess-
ment of Peak OM shows that SSCPR reduced the mucositis the patient expe-
riences to a statistically significant level. We anticipated a statistically significant 
delay of the onset of mucositis, which did not materialize. A possible reason 
could be the discretization of sampling OM to a weekly assessment may have led 
to an error in determining when OM first started. A more accurate method 
would have been to assess OM daily or at least bi-weekly. 

A shortcoming of this study was the inherent limitations of a retrospective 
study which do not have the planned foresight to measure and record other 
outcomes. Gaps in chart history for all the desired outcomes would effectively 
rule out inclusion of the majority of the patients for this retrospective study, li-
miting the sample size. Increasing the sample size and adding assessments such 
as pH neutralization, total parenteral nutrition, more frequent OM reporting, a 
Quality of Life assessment, patient feedback, duration of hospitalization, and 
pain/opioid medication usage would provide a better overall clinical depiction of 
the patient; a prospective study incorporating the above is being implemented. 

This retrospective study demonstrates that a powdered SSCPR is a safe and 
effective method of oral mucositis management. SalivaMAX shows promise in 
reducing the dangerous and costly side effects of OM and improving patient’s 
quality of life. More research is indicated with well-designed studies and with a 
larger patient population. 
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