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ABSTRACT
Introduction This is a randomised, multi- centre, 
open- label, phase II study to evaluate the efficacy of 
betamethasone valerate ointment on radiation- induced 
oral mucositis in patients with head and neck cancer 
undergoing concomitant radiotherapy with cisplatin or 
cetuximab.
Methods and analysis The trial will take place at seven 
hospitals in Japan. Patients will be randomised (1:1) into 
betamethasone and control groups after the occurrence 
of grade 1 oral mucositis. In the betamethasone group, 
patients will use betamethasone valerate ointment five 
times a day, in addition to usual oral hygiene guidance. 
The primary endpoint is the incidence and onset time 
of grade 3 oral mucositis. The secondary endpoints are 
the incidence and onset time of grade 2 oral mucositis, 
incidence and onset time of oral candidiasis, completion of 
radiation therapy and adverse events. Target accrual is 102 
patients with a two- sided type I error rate of 5% and 80% 
power to detect an 80% risk reduction in the incidence of 
grade 3 oral mucositis.
Ethics and dissemination This study was approved 
by the Clinical Research Review Board of Nagasaki 
University (No. CRB20- 009). All participants will be 
required to provide written informed consent. Findings 
will be disseminated through scientific and professional 
conferences and peer- reviewed journal publication. The 
datasets generated during the study will be available from 
the corresponding author on reasonable request.
Trial registration number jRCTs071200013.

INTRODUCTION
Radiation therapy (RT) for oral or oropha-
ryngeal cancers often results in severe oral 
mucositis. Grade 2 oral mucositis, which 
requires a change in diet due to oral pain, 
occurs in more than 90% of patients. Grade 
3 oral mucositis, which makes oral feeding 

difficult, occurs in 14% of patients receiving 
RT alone, while it occurs in 35% of those 
receiving combination therapy of RT and 
chemotherapy or biotherapy such as with 
cisplatin or cetuximab.1 Oral mucositis not 
only decreases the patient’s quality of life, but 
can also lead to RT interruption and affect 
life prognosis. Multinational Association of 
Supportive Care in Cancer and International 
Society of Oral Oncology (MASCC/ISOO) 
Clinical Practice Guidelines recommends 
that benzydamine mouthwash be used to 
prevent oral mucositis in patients with head 
and neck cancer receiving moderate dose 
RT without concomitant chemotherapy,2 but 
benzydamine mouthwash cannot be used in 
Japan and there is little evidence that it is 
effective for RT combined with cisplatin or 
cetuximab.

Dermatitis at the irradiated site is inevitable 
during RT. Therapy for RT- induced derma-
titis involves keeping the skin clean and moist 
and applying medium- class steroid ointments 

Strengths and limitations of this study

 ► This study will be the first randomised controlled tri-
al to evaluate the prevention of severe oral mucositis 
using a strong- class steroid ointment.

 ► This study will have clinical implications for head 
and neck cancer patients undergoing radiotherapy.

 ► Data centres and registration systems, independent 
of researchers, will be used in the study.

 ► This study has the limitation of being an open- label 
trial.
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such as hydrocortisone butyrate ointment 0.1% for grade 
1 dermatitis and strong- class steroid ointments such as 
betamethasone valerate ointment 0.12% for grade 2 or 3 
dermatitis.3 4 However, currently, there is no established 
method to prevent or treat RT- induced oral mucositis.

The current model of mucositis pathogenesis 
comprises five stages5 6; the fourth stage is the mucosal 
ulceration phase. Microbiological studies have shown that 
the number of oral mucosal bacteria increases dramat-
ically during this phase. These organisms contribute to 
the severity of mucositis by producing cell wall products 
that penetrate into the submucosa and stimulate macro-
phages to secrete inflammatory cytokines and other medi-
ators of tissue injury. Thus, it is important to prevent the 
increase in oral bacteria and suppress the overproduction 
of inflammatory cytokines to prevent the aggravation of 
oral mucositis. In addition to controlling oral bacteria by 
oral care, it is necessary to suppress inflammatory cyto-
kine overproduction by steroids.

We previously conducted a multicentre, randomised 
clinical trial to investigate the impact of topical adminis-
tration of dexamethasone ointment 0.1% on the preven-
tion of RT- induced severe oral mucositis. We reported 
that patients in the intervention group had a signifi-
cantly lower incidence of grade 3 oral mucositis when 
they received RT alone. However, in patients undergoing 
combination therapy with RT and anticancer drugs, 
dexamethasone ointment was not effective.7 This may 
be because dexamethasone oral ointment is a medium- 
class steroid ointment, and its strength is similar to that of 
hydrocortisone butyrate ointment for dermatitis. More-
over, although the use of medium- class steroid ointments 
such as dexamethasone or triamcinolone acetonide oint-
ment is permitted for oral mucositis under the Public 
Health Insurance System in Japan, betamethasone oint-
ment is only permitted for dermatitis and cannot be used 
for oral mucositis. Therefore, only oral administration of 
pain relievers, including opioids and gargling with local 
anaesthetics, is available for RT- induced oral mucositis in 
Japan.

Oral candidiasis often occurs during RT for head and 
neck cancer. Researchers have speculated that the use of 
steroid ointment during RT increases the risk of devel-
oping oral candidiasis, although evidence suggests other-
wise. In a retrospective study of 300 patients with head 
and neck cancer undergoing RT, Kawashita et al found 
that low leucocyte count and oral mucositis of grade 2 
or higher were independent risk factors for developing 
oral candidiasis, but the use of a topical steroid ointment 
was not a risk factor.8 Similarly, another multicentre study 
of 326 patients with oral or oropharyngeal cancer under-
going RT found that low leucocyte count and oral muco-
sitis were significantly associated with a higher incidence 
of oral candidiasis, while the application of steroid oint-
ment did not promote oral candidiasis.9

Therefore, we performed a pilot trial to examine 
whether it is possible to prevent severe oral mucositis by 
applying betamethasone valerate ointment, a strong- class 

steroid ointment, in patients with oral and oropharyngeal 
cancer undergoing chemoradiation therapy (CRT) or 
bioradiation therapy (BRT). The preliminary results of 
this study (unpublished data) suggested that this drug is 
effective in preventing severe oral mucositis during CRT 
or BRT; therefore, this larger- scale, randomised phase II 
study was planned.

METHODS AND ANALYSIS
Summary
This study is being performed to investigate the efficacy of 
0.12% betamethasone valerate ointment for the preven-
tion of severe oral mucositis during concomitant RT with 
cisplatin or cetuximab. This study is of high clinical signif-
icance as it has the potential to reduce severe oral muco-
sitis in patients with head and neck cancer. Hence, this 
study follows a superior study design. The participant flow 
chart is shown in figure 1.

Purpose
This study will examine whether the application of beta-
methasone valerate ointment can reduce the incidence 
or delay the onset of RT- induced grade 2–3 oral mucositis 
in a randomised controlled trial in patients with head and 
neck cancer undergoing concomitant RT with cisplatin 
or cetuximab.

Endpoints
Primary endpoint

 ► Incidence and time from start of RT to onset of grade 
3 oral mucositis.

Secondary endpoint
 ► Incidence and time from start of RT to onset of grade 

2 oral mucositis.

Figure 1 Flow chart of participants.
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 ► Incidence and time from start of RT to onset of oral 
candidiasis.

 ► Completion rate for RT.
 ► Adverse events due to ointment application.

Eligibility criteria
Inclusion criteria
Patients will be included in the study when they satisfy 
all the following criteria: (1) Patients with cancer of 
the oral cavity or oropharynx treated with concomitant 
intensity- modulated RT with cisplatin or cetuximab; (2) 
Conventionally fractionated RT with 50 Gy or more and 
(3) Patients in the age range of 20–90 years

Exclusion criteria
Patients will be excluded from the study when any of the 
following criteria apply: (1) Patients with problem in 
judgement or cognitive function; (2) Patients who are 
allergic to the drugs used; (3) Women who are or may be 
pregnant; (4) Oral cavity not included in the field of RT 
and (5) When the researcher determines that the partici-
pant is not suitable for this study.

Patient assignment and data management
Patients will be recruited from Nagasaki University 
Hospital, Kobe University Hospital, Kansai Medical 
University Hospital, Shinshu University Hospital, Nagoya 
City University Hospital, Osaka City University Hospital, 
and Tokushima University Hospital from 11 May 2020 to 
30 June 2023.

The Clinical Research Center of Kyushu Dental Univer-
sity will allocate the patients randomly after the occur-
rence of grade 1 oral mucositis to the betamethasone 
or control group in a 1:1 ratio using a stratified alloca-
tion method that minimises the effects of the allocation 
adjustment factors. The allocation algorithm will be 
determined by the person responsible for the biostatis-
tical analysis: RT site (oral/oropharyngeal) and facility 
(facility name). Data management will be performed by 
Kyushu Dental University (MF).

Treatment and assessment schedule
1. Betamethasone group: After starting RT, patients will 

be provided oral hygiene instructions by a dental hy-
gienist according to their oral hygiene status. The 
dental hygienist will also perform a professional oral 
cleaning, under the supervision of a dentist, by follow-
ing oral hygiene instructions to clean the tooth surface, 
tongue and oral mucosa using oral hygiene tools. At 
the point of grade 1 oral mucositis onset, the patients 
will apply betamethasone valerate ointment (Rinderon 
V ointment 0.12%) five times a day (on waking up, af-
ter each meal, and before going to bed). If applying 
the ointment becomes difficult due to pain, it will be 
adjusted with olive oil to obtain an appropriate viscosi-
ty. If oral candidiasis develops, the application of beta-
methasone valerate ointment will be discontinued.

2. Control group: After starting RT, patients will re-
ceive oral hygiene instructions and professional oral 

cleaning as in the betamethasone group but will not 
be administered betamethasone valerate.

Patients in both groups will be followed up until grade 
3 oral mucositis development or completion of RT. Other 
routine oral management, consisting of change in diet, 
administration of analgesics or opioids, use of spacers to 
minimise radiation backscatter in patients with metallic 
dental restorations, administration of pilocarpine hydro-
chloride and topical application of fluoride, will be given 
to both groups at the discretion of the radiologist or 
dentist. Oral candidiasis will be diagnosed by an oncol-
ogist or dentist based on clinical symptoms, regardless of 
the results of the Candida culture test.

The data collection schedule is shown in table 1.

Statistical analysis
Main analysis and assessment criteria
The difference in the incidence of grade 3 oral muco-
sitis between the betamethasone and control groups will 
be analysed using Fisher’s exact test. The null hypothesis 
‘no difference in the incidence of grade 3 oral mucositis 
between the betamethasone and control groups’ will be 
tested.

Secondary analysis
1. Summarise each evaluation item.
2. The period from the start of RT to the onset of grades 

2 and 3 oral mucositis will be calculated using the 
Kaplan- Meier method, and the difference between the 
betamethasone and control groups will be tested using 
the log rank test.

3. The difference in the incidence of grade 2 oral mu-
cositis between the betamethasone and the control 
groups will be analysed by Fisher’s exact test.

4. The difference in the incidence of oral candidiasis be-
tween the betamethasone and the control groups will 
be analysed by Fisher’s exact test.

5. The period from the start of RT to the onset of oral 
candidiasis will be calculated using the Kaplan- Meier 
method, and the difference between the betametha-
sone and control groups will be tested using the log 
rank test.

6. The risk factor for grade 3 oral mucositis will be ana-
lysed by logistic regression and Cox proportional haz-
ard model.

Sample size calculation
In a previously published retrospective study of 326 
patients undergoing RT for oral and oropharyngeal 
cancer and a randomised controlled trial of 124 patients, 
grade 3 oral mucositis occurred in approximately 40% 
of patients with concomitant RT with cisplatin or cetux-
imab.6 8 In our preliminary study of patients with head 
and neck cancer undergoing concomitant RT with 
cisplatin or cetuximab who were administered betameth-
asone valerate ointment after the development of grade 
2 oral mucositis, the incidence of grade 3 oral mucositis 
was 11.1%. Based on these results, the incidence of grade 
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3 oral mucositis was assumed to be 15% in the betameth-
asone group and 40% in the control group. Assuming 
that the α error is 0.2 and the power is 0.80, the required 
number of cases is 92. With an assumed drop- out of 10%, 
the target number of cases is 102 patients.

Study period
The study period of this trial will be from the day it is 
released by the Japan Registry of Clinical Trials (jRCT) 
to 30 June 2024; the participant entry period will be from 
the day it is released by jRCT to 30 June 2023.

Patient and public involvement
This study will be carried out without patient or public 
involvement. Neither the patient nor the public is 
involved in the development of the research question, 
study design or implementation of this trial. Patients will 
not be invited to develop patient- relevant outcomes, inter-
pret the results or participate in the writing or editing of 
the final manuscript for readability or accuracy. Because 
the interventions in our study are routine procedures 
during clinical work, the burden of the intervention will 
be assessed by the patients themselves.

ETHICS AND DISSEMINATION
This study was approved by the Clinical Research Review 
Board of Nagasaki University (No. CRB20- 009) and regis-
tered at the jRCT on 11 May 2020 (jRCTs 071200013). 
Details are available at the following address: https://jrct. 
niph.go.jp/re/reports/detail/15078. All participants will 
be required to provide written informed consent. A copy 

of the consent form is included in online supplemental 
material.

Any protocol changes that impact the study conduct 
and/or participant risk–benefit profile, including 
changes in objectives, design, sample size, participant 
characteristics, staff changes or significant administrative 
aspects, will require approval from the relevant Institu-
tional Review Board. Minor protocol corrections and/
or clarifications that do not affect study conduct or the 
participant risk/benefit profile are viewed as administra-
tive changes and will be documented internally.

The study investigators will have full access to and 
ownership of all data. Deidentified data will be made avail-
able to other interested investigators for additional anal-
yses, on reasonable request, following reports of primary 
outcomes and with appropriate data use agreement. The 
findings of this study will be disseminated through scien-
tific and professional conferences and a peer- reviewed 
journal.
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Table 1 Data collection schedule

Registration* Allocation* After allocation End

Cancel
RT start
±7 days

Onset of grade 1 mucositis 
and no onset of candidiasis

At least once a 
week

Onset of grade 3 
mucositis or RT end

Assessment of eligibility 
criteria

●       

Obtain consent ●       

Registration ●       

Patient Characteristics† ●       

Oral examinations‡ ● ● ● ●

Allocation ●

Start of RinderonV 
administration§

●

Adverse events ● ● ●

Treatment- related factors¶ ● ●

*The registration date and allocation date may be the same day.
†Age, sex, smoking habit, drinking habit, use of denture, primary tumour site, surgery before RT, scheduled RT dose, haemoglobin, 
albumin and creatinine before RT.
‡Oral mucositis (CTCAE V.3.0 and V.5.0), oral candidiasis.
§These would be evaluated only in the betamethasone group.
¶Total RT dose, RT method, irradiation area, concurrent therapy, number of teeth, spacer, mouth wash containing local anaesthetics, 
opioids, pilocarpine hydrochloride, minimum value of white cell count and lymphocyte count during RT.
RT, radiation therapy.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056781 on 17 January 2022. D

ow
nloaded from

 

https://jrct.niph.go.jp/re/reports/detail/15078
https://jrct.niph.go.jp/re/reports/detail/15078
https://dx.doi.org/10.1136/bmjopen-2021-056781
https://dx.doi.org/10.1136/bmjopen-2021-056781
http://bmjopen.bmj.com/


5Soutome S, et al. BMJ Open 2022;12:e056781. doi:10.1136/bmjopen-2021-056781

Open access

8Department of Dentistry and Oral Surgery, Kansai Medical University, Osaka, Japan
9Department of Oral and Maxillofacial Surgery, Graduate School of Medicine, Osaka 
City University, Osaka, Japan
10Department of Oral and Maxillofacial Surgery, Nagoya City University Graduate 
School of Medical Sciences, Nagoya, Japan

Acknowledgements We would like to thank Editage ( www. editage. com) for 
English language editing.

Contributors All authors met the criteria of authorship as outlined in the ICMJE 
and approved this manuscript for submission. Specific contributions were as 
follows; Conception or design of the work: SS, MO and MU; Acquisition: YKa, MY, 
MM, YY, TH, S- iY, HN, YS and YKo, Analysis: TS and MF; Interpretation of data for 
the work: SS, MO and MU; Drafting the work: SS, MO and MU; Revising it critically 
for important intellectual content: YKa, MY, MM, YY, TH, S- iY, HN, YS, YKo, TS, and 
MF; Final approval of the version to be published; all authors; Agreement to be 
accountable for all aspects of the work in ensuring that questions related to the 
accuracy or integrity of any part of the work are appropriately investigated and 
resolved: all authors.

Funding This research was supported by Grants- in- Aid for Scientific Research of 
the Japan Society for the Promotion of Science (20K10097).

Competing interests None declared.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 

and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Sakiko Soutome http://orcid.org/0000-0002-4646-587X

REFERENCES
 1 NCCN clinical practice guidelines in oncology (NCCN Guidelines®). 

head and neck cancers. Available: https://www.nccn.org/ 
professionals/physician_gls/pdf/head-and-neck.pdf

 2 Lalla RV, Bowen J, Barasch A, et al. MASCC/ISOO clinical practice 
guidelines for the management of mucositis secondary to cancer 
therapy. Cancer 2014;120:1453–61.

 3 Wong RKS, Bensadoun R- J, Boers- Doets CB, et al. Clinical practice 
guidelines for the prevention and treatment of acute and late radiation 
reactions from the MASCC skin toxicity study Group. Support Care 
Cancer 2013;21:2933–48.

 4 Rosenthal A, Israilevich R, Moy R. Management of acute radiation 
dermatitis: a review of the literature and proposal for treatment 
algorithm. J Am Acad Dermatol 2019;81:558–67.

 5 Sonis ST. The pathobiology of mucositis. Nat Rev Cancer 
2004;4:277–84.

 6 Lalla RV, Brennan MT, Gordon SM. Oral mucositis due to high- dose 
chemotherapy and/or head and neck radiation therapy. J Natl Cancer 
Inst Monogr 2019;2019.

 7 Kawashita Y, Koyama Y, Kurita H, et al. Effectiveness of a 
comprehensive oral management protocol for the prevention of severe 
oral mucositis in patients receiving radiotherapy with or without 
chemotherapy for oral cancer: a multicentre, phase II, randomized 
controlled trial. Int J Oral Maxillofac Surg 2019;48:857–64.

 8 Kawashita Y, Funahara M, Yoshimatsu M, et al. A retrospective 
study of factors associated with the development of oral candidiasis 
in patients receiving radiotherapy for head and neck cancer: is 
topical steroid therapy a risk factor for oral candidiasis? Medicine 
2018;97:e13073.

 9 Nishii M, Soutome S, Kawakita A, et al. Factors associated with severe 
oral mucositis and candidiasis in patients undergoing radiotherapy for 
oral and oropharyngeal carcinomas: a retrospective multicenter study 
of 326 patients. Support Care Cancer 2020;28:1069–75.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056781 on 17 January 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-4646-587X
https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf
https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf
http://dx.doi.org/10.1002/cncr.28592
http://dx.doi.org/10.1007/s00520-013-1896-2
http://dx.doi.org/10.1007/s00520-013-1896-2
http://dx.doi.org/10.1016/j.jaad.2019.02.047
http://dx.doi.org/10.1038/nrc1318
http://dx.doi.org/10.1093/jncimonographs/lgz011
http://dx.doi.org/10.1093/jncimonographs/lgz011
http://dx.doi.org/10.1016/j.ijom.2018.10.010
http://dx.doi.org/10.1097/MD.0000000000013073
http://dx.doi.org/10.1007/s00520-019-04885-z
http://bmjopen.bmj.com/

	Preventive effects of betamethasone valerate ointment for radiation-induced severe oral mucositis in patients with oral or oropharyngeal cancer: protocol for a multicentre, phase II, randomised controlled trial (Bet-ROM study)
	Abstract
	Introduction
	Methods and analysis
	Summary
	Purpose
	Endpoints
	Primary endpoint
	Secondary endpoint

	Eligibility criteria
	Inclusion criteria
	Exclusion criteria

	Patient assignment and data management
	Treatment and assessment schedule
	Statistical analysis
	Main analysis and assessment criteria
	Secondary analysis

	Sample size calculation
	Study period
	Patient and public involvement

	Ethics and dissemination
	References


