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A B S T R A C T

Objective: To summarize the best evidence for managing radiotherapy-induced oral mucositis in patients with
head and neck cancer, and improve the quality of care.
Methods: According to the “6S” evidence pyramid model, we searched local and other part of world published
clinical guidelines, expert consensus, evidence summary, and systematic review. The literature quality assessment
followed the Appraisal of Guidelines for Research and Evaluation (AGREE II). for guidelines, AMSTAR-2 for
systematic reviews, and Joanna Briggs Institute (JBI) Evidence-Based Health Care Center's quality evaluation tool
for expert opinions and expert consensus articles. The quality of other literature was evaluated according to the
type of original literature. If there were any conflicts about the conclusions drawn from different sources of ev-
idence, this study followed the principle of high-quality evidence priority and the latest published authoritative
literature priority. The “JBI Evidence Pre-grading and Evidence Recommendation Level System 2014” was
adopted for the evidence lacking a grading system. Quality evaluation, evidence extraction, and summary were
performed by 2 or more researchers, combined with the advice of the head and neck cancer radiotherapy
professionals.
Results: Finally, a total of ten pieces of literature were included. Twenty-two best evidence items for radiotherapy-
induced oral mucositis management were summarized from six aspects, including multidisciplinary management,
oral assessment, basic oral care, pain management, nutritional support, and application of honey or propolis.
Conclusions: This study provides clinical caregivers with the evidence-based measures on managing radiotherapy-
induced oral mucositis. Clinical backgrounds, patients' condition, willingness, economy, and cost-effectiveness
should be fully considered when promoting evidence transformation. Applying evidence-based approaches
with high feasibility, strong appropriateness, clinical significance and high effectiveness could reduce the inci-
dence of severe radiotherapy-induced oral mucositis in patients with head and neck cancer.
Systematic review registration: This study has been registered on the Fudan University Centre for Evidence-based
Nursing. Registration No. is ES20232732.
Introduction

Most head and neck cancers are radiosensitive, radiotherapy is
preferred when the tumor cannot be completely resected.1 However,
while radiotherapy kills the tumor cells, it also damages normal tissues,
with radiotherapy-induced oral mucositis (RTOM) being a common
complication in patients with head and neck cancer.2 The incidence of
RTOM in patients undergoing conventional radiotherapy for head and
liletian180@sina.com (P. Wang)

2024
sevier Inc. on behalf of Asian On
-nd/4.0/).
neck cancer is 80% to 100%, with 28% to 80% experiencing severe
RTOM.3 OM causes patients oral discomfort, pain, chewing and swal-
lowing difficulties. Moreover, severe OM is a common cause of the
interruption or failure of radiotherapy, seriously affecting the patients’
quality of life and treatment effects.4 At present, many clinical practice
guidelines and expert consensus studies on RTOM prevention and
treatment have been published locally and abroad, but many related
strategies remain controversial. Furthermore, specific and
.
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comprehensive nursing norms and uniform clinical practices for man-
aging RTOM in patients with head and neck cancer are lacking. There-
fore, this study systematically searched, analyzed and summarized the
best evidence for the management of RTOM in patients with head and
neck cancer.

Methods

Question identification

Evidence-based questions were selected based on the PIPOST model.5

The formed initial questions were as follows: P (Population): Patients
with head and neck cancer managed by radiotherapy. I (Intervention):
RTOM preventive management measures, including multidisciplinary
management, oral assessment, basic oral care, pain management, nutri-
tional support, and application of honey or propolis. P (Professional):
Radiation physicians, nurses, technicians, stomatologists, dietitians, and
pharmacists. O (Outcome): Three aspects: the system (presence of a
procedure plan for RTOM management and the availability of the rele-
vant tools and environmental conditions for its implementation), nurse
(knowledge and practice scores for RTOM management, and the imple-
mentation rate of protocol review indicators), and patient (severe RTOM
incidence). S (Setting): An oncology radiotherapy clinic. T (Type of evi-
dence): Clinical practice guidelines, best practices, evidence summaries,
systematic reviews, and expert consensus.

Retrieval strategy

We followed the “6S” evidence pyramid model6 for sequential
retrieval of evidence decision systems, including BMJ Best Practice, Up to
Date, Clinicalkey; Guideline sites, including Guidelines International
Network (GIN), Agency for Health care Research and Quality (AHRQ),
National Institute for Health and Clinical Excellence (NICE), Scottish
Intercollegiate Guidelines Network (SIGN), Australian Clinical Practice
Guidelines (ACPG), New Zealand Guideline Group (NZGG), World
Health Organization (WHO), National Health Commission of China, and
the Chinese Nursing Association; Evidence summary database, including
Joanna Briggs Institute (JBI), EBSCO Research Databases.; Systematic
review database, including Cochrane Library and JBI Library; Periodical
comprehensive database, including PubMed, Medline, CINAHL, Embase,
Web of science, SinoMed, CNKI, Wanfang and VIP; Grey literature,
including government and professional institutions websites, China's
important doctoral/master's thesis full-text database, Baidu academic
database, Yi Mai Tong, and Google Scholar. Retrieval time was from
database inception to April 30, 2023.

Literature inclusion and exclusion criteria

Inclusion criteria
(1) The head and neck cancer patients were � 18 years old. (2) The

latest version of the clinical guidelines, evidence summary, expert
consensus, and systematic review literature on managing RTOM. (3)
Language was limited to Chinese and English.

Exclusion criteria
(1) Literature with incomplete information content, unobtainable full

text or directly translated. (2) It was impossible to determine the evi-
dence's level.

Literature quality evaluation

Literature quality evaluation tools

(1) Guidelines: We used the 2017 Appraisal of Guidelines for
Research and Evaluation (AGREE II).7 The tool consists of 23
items in six fields, each graded on a 7-point scale, with seven
2

points for total agreement and one for complete disagreement.
The score for each field is equal to the sum of the item scores in
that field, standardized as a percentage of the highest possible
score for that field. The guidelines were divided into three levels
based on their scores: Grade A (can be directly recommended
without change), with a score of � 60% in all six fields; Grade B
(recommended after some modifications and improvements),
with a score of 30% to 60% in � 3 fields; Grade C (not recom-
mended), with a score of < 30% in � 3 fields.

(2) Systematic review: We used the 2017 AMSTAR-2.8 It comprises 16
items evaluated as a yes, no, or partial yes. The decision on
whether to include it was based on the overall quality.

(3) Expert consensus, evidence summary and clinical decision mak-
ing: Expert consensus was evaluated by the 2016 JBI expert
opinions and expert consensus articles quality evaluation tools.9

Evidence summary and clinical decision evaluation were traced
back to the original evidence literature, and the quality evaluation
was performed according to the original literature type.

The literature quality evaluation process
Literature quality evaluation was conducted independently by two or

more researchers with evidence-based nursing training and professional
background in head and neck cancer, who selected the appropriate
evaluation criteria according to the literature type. Disagreements were
resolved by discussion or consultation with a third researcher who made
the final decision. In case of conflicts among the conclusions drawn by
different evidence sources, this study followed the principle of high-
quality evidence priority and the latest published authoritative litera-
ture priority.

Evidence level and recommendation level criteria

Evidence lacking a grading system was evaluated using the 2014 JBI
Evidence-Based Health Care Center Evidence Pre-grading and Evidence
Recommendation Level System.10 According to the design type of evi-
dence, the evidence Level is divided into 5 levels, Level 1 is at the top
and Level 5 is at the bottom in the rank-order. The more rigorous the
research design, the higher the evidence level. Level 1 is randomized
controlled trials (RCTs) and meta-analyses of RCTs, Level 2 is
quasi-experimental study, Level 3 is observational-analytical study,
Level 4 is observational-descriptive study, Level 5 is expert opinions
and basic research. Subsequently, we invited relevant experts to form a
group for discussion (two radiotherapy department doctors, the head
nurses of the radiotherapy ward and outpatient department, the deputy
director of the nursing department, and two project cadres), evaluating
the feasibility, appropriateness, clinical significance and effectiveness
of the obtained evidences according to the FAME evaluation principle.
We judged each piece of evidence that whether it is clear that desirable
effects outweigh undesirable effects of the strategy, whether there is
evidence of adequate quality supporting its use, whether there is a
benefit or no impact on resource use, and values, preferences and the
patient experience have been taken into account. Finally, we recom-
mended the evidences as grade A (strongly recommended) or grade B
(weakly recommended).

Results

General characteristics of the included literature

In this study, we initially obtained 1875 literature, of which we
excluded 415 duplicates, 1063 after reading the titles and abstracts, and
387 after reading the full texts. Finally, we included 10 literature,
including 4 guidelines,11–14 3 expert consensus,15–17 1 evidence sum-
mary18 and 2 systematic reviews.19,20 The literature screening flow chart
is shown in Fig. 1. The general characteristics of the included literature
are shown in Table 1.



Fig. 1. Screening flow chart for literature.
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Quality evaluation of the included literature

Guidelines quality evaluation
Among the four included guidelines,11–14 one11 received grade A and

three12–14 grade B. The quality evaluation results are shown in Table 2.

Expert consensus quality evaluation
The overall quality of three expert consensus reports15–17 was good,

and all were included. The quality evaluation results are shown in
Table 3.

Systematic reviews quality evaluation
The overall quality of two systematic reviews19,20 was good, and both

were included. The quality evaluation results are shown in Table 4.

Evidence summary quality evaluation
We evaluated the original literature of the included evidence sum-

mary,18 which were comprised of two guidelines11,12 in Table 2 and one
expert consensus17 in Table 3. All showed good quality.

Evidence summary and description

Finally, by summarizing the evidence on the management of RTOM in
patients with head and neck cancer, a total of 22 pieces of evidence were
obtained from six aspects: multidisciplinary management, oral assess-
ment, basic oral care, pain management, nutritional support, and appli-
cation of honey or propolis, as shown in Table 5.
3

Discussion

Multidisciplinary management

The first evidence item (Table 5) describes the importance of multi-
disciplinary team management. In medicine, multidisciplinary team care
(MDTC) is a patient-centered collaboration between health care pro-
fessionals to provide specialized treatment for a variety of conditions that
affect patients.21 Studies show that MDTC can promote treatment
compliance, optimize a complex care plan, improve the quality of life
after treatment and prolong survival.22 In European countries, the MDTC
approach is standard for cancer care and required for cancer center
accreditation by the Organization of European Cancer Institutes.23

Radiotherapy can damage oral function, resulting in malnutrition and
declining physical fitness. Therefore, health care providers should assess
each patient's situation and discuss it with MDTC members before and
during treatment. When a patient's poor physical condition and difficulty
enduring treatment may result in failure to complete treatment, MDTC
members should develop a new treatment plan based on individual
needs.24

Oral assessment

Evidence items 2–9 describe oral mucosa assessment, including
identifying the assessment tools, site, time, frequency, and content.
Among the most commonly used clinical oral assessment tools, the WHO
grading standard is biased toward assessing eating conditions, while



Table 1
General characteristics of the included literature (N ¼ 10).

Included literature Topic Year Source Type of evidence

Elad et al.11 MASCC/ISOO clinical practice guidelines for the
management of mucositis secondary to cancer therapy

2020 PubMed Clinical practice guideline

Peterson et al.12 Management of oral and gastrointestinal mucosal injury:
ESMO clinical practice guidelines for diagnosis, treatment,
and follow-up

2015 PubMed Clinical practice guideline

Steinmann et al.13 Nursing procedures for the prevention and treatment of
mucositis induced by cancer therapies

2021 PubMed Clinical practice guideline

Ma et al.14 Practice guideline for cancer symptommanagement in China
- oral mucositis

2020 CNKI Clinical practice guideline

Chinese Society for Radiation Oncology15 Expert consensus on strategies for prevention and treatment
of radiotherapy-induced oral mucositis

2019 Wanfang Expert consensus

Chinese Society of Clinical Oncology et al.16 Expert consensus on diagnosis and prevention of acute oral
mucositis caused by antitumor therapy

2021 CNKI Expert consensus

UKOMIC17 Oral care guidance and support in cancer and palliative care 2019 UKOMIC Expert consensus
Whitehorn et al.18 Oral mucositis: Prevention and management principles 2021 JBI Evidence summary
An et al.19 Role of honey in preventing radiotherapy-induced oral

mucositis
2021 PubMed Systematic review

Tian et al.20 Impact of honey on radiotherapy-induced oral mucositis in
patients with head and neck cancer

2020 PubMed Systematic review

ESMO, European Society for Medical Oncology; MASCC/ISOO, Multinational Association of Supportive Care in Cancer and International Society of Oral Oncology;
UKOMIC, United Kingdom Oral Management in Cancer Group.

Table 2
AGREE II scores of the included guidelines (%) (N ¼ 4).

Guidelines Elad et al.11 Peterson et al.12 Steinman et al.13 Ma et al.14

Scope and purpose 91.67 87.50 95.83 87.50
Involved personnel 72.22 70.83 73.61 75.00
Preciseness of guideline development 82.81 69.79 72.91 69.79
Clarity of presentation 84.72 93.05 59.72 86.11
Applicability 76.04 85.41 56.25 57.29
Independence of writing 87.50 41.67 75.00 8.33
Recommendation level A B B B
Recommended for use? Yes Yes Yes Yes

Table 3
Expert consensus quality evaluation (N ¼ 3).

Items Chinese Society for Radiation Oncology15 Chinese Society of Clinical Oncology et al.16 UKOMIC17

1. Is the opinion source clearly identified? Yes Yes Yes
2. Does the opinion source have standing in the field
of expertise?

Yes Yes Yes

3. Are the relevant population interests the central
focus of the opinion?

Yes Yes Yes

4. Is the stated position the result of an analytical
process, and is there logic in the opinion
expressed?

Yes Yes Yes

5. Is there reference to the extant literature? Yes Yes Yes
6. Is any incongruence with the literature/sources
logically defended?

Yes Yes No

Overall evaluation Included Included Included
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RTOG and NCI/CTC25 grading standards are biased toward assessing oral
pathophysiology. OAG could be a useful tool for detecting early OM.26

The factors in the assessment of RTOM could be classified into two
classes: patient-related and treatment-related. Patient-related factors
include age, gender, nutritional status, comorbidities, oral hygiene
habits, smoking, oral disease history and genetic factors, etc.
Treatment-related factors include radiation dose, technique, and site,
etc.27 A study28 showed that compared with older patients (> 58 years),
higher incidences and severity of OM in head and neck cancer after
radiotherapy were observed in young patients (< 45 years). However,
Merlano et al.29 found no statistical differences in comparing younger
and older patients (age limit 65 years old) with values of grade 3 sto-
matitis and grade 4 stomatitis. A patient-reported outcome (PRO)
assessment is a measurement based on a patient's health condition that
comes directly from the patient and cannot be modified or interpreted by
the doctor or anyone else. All patients undergoing radiotherapy should
4

be encouraged to evaluate their mouth and report to clinical caregivers
any changes in oral symptoms that they notice or experience.30

Basic oral care

Evidence items 10–14 detail methods of basic oral care. Patients of
all ages undergoing radiotherapy should take oral care measures to
manage oral mucositis, because effective oral hygiene practices can
help reduce the severity of oral mucositis, and reduce the risk of
systemic sepsis from oral pathogens.31 Previous studies have shown a
higher risk of OM in current smokers due to the pro-inflammatory
activity of smoking, which could increase the damage to the mu-
cosa.32 Therefore, patients should quit smoking. Furthermore, patients
are at increased risk of dental caries following radiotherapy primarily
due to hyposalivation. Untreated caries can progress rapidly and
require more extensive treatment.33 Therefore, prevention and early



Table 4
Quality evaluation results of the included systematic reviews (N ¼ 2).

Items An et al.19 Tian et al.20

1. Did the research questions and inclusion criteria for the review include the components of PICO? Yes Yes
2. Did the report of the review contain an explicit statement that the review methods were established
prior to the conduct of the review and did the report justify any significant deviations from the
protocol?

No No

3. Did the review authors explain their selection of the study designs for inclusion in the review? No No
4. Did the review authors use a comprehensive literature search strategy? Yes Yes
5. Did the review authors perform study selection in duplicate? Yes Yes
6. Did the review authors perform data extraction in duplicate? Yes Yes
7. Did the review authors provide a list of excluded studies and justify the exclusions? Yes Yes
8. Did the review authors describe the included studies in adequate detail? Yes Yes
9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual
studies that were included in the review?

Yes Yes

10. Did the review authors report on the sources of funding for the studies included in the review? Yes No
11. If meta-analysis was performed, did the review authors use appropriate methods for statistical
combination of results?

Yes Yes

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in
individual studies on the results of the meta-analysis or other evidence synthesis?

Yes Yes

13. Did the review authors account for RoB in primary studies when interpreting/discussing the results
of the review?

Yes Yes

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity
observed in the results of the review?

Yes Yes

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation
of publication bias (small study bias) and discuss its likely impact on the results of the review?

Yes Yes

16. Did the review authors report any potential sources of conflict of interest, including any funding they
received for conducting the review?

Yes Yes

Overall evaluation Included Included

PICO, Population Intervention Comparator Outcome.
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detection of mineral loss is essential. Besides, periodontal disease is
relevant to the management of the oncology patients as it has been
linked to an increased risk of oral mucositis. Extractions of teeth with
severely damaged periodontal tissue may be required before tumor
treatment begins, especially in areas where high-dose radiotherapy is
planned.34 The current recommendation is dental follow-up every 6
months for early detection of caries to maintain oral health. More
frequent follow-up may be necessary, depending on the persistence of
low salinity and the presence/progression of tooth demineralization,
caries, and periodontal conditions.35 Mouthwashes have clinical
effectiveness against plaque and gingivitis, clinical caregivers should
choose the right mouthwash based on patients’ oral pH.36 Sodium
bicarbonate rinses have been reported37 to protect inflamed and sen-
sitive mucosa, buffer the intraoral pH, and lubricate and clear the
mouth of viscous salivary secretions, even to an extent to decrease the
morbidity and severity of RTOM. An RCT38 suggested that saltwater
rinses may reduce gingival inflammation following periodontal sur-
gery. Clinicians should advise patients clinically effective and safe
mouthwash for management of oral disease.

Pain management

Evidence items 15–17 describe the approach to pain management for
patients, including pain scoring and medications use. RTOM can cause
pain in the mouth, negatively affecting the patient's physical, emotional,
and social comfort and decreasing their quality of life. Reducing pain can
increase radiotherapy adherence and avoid treatment interruption.39

Patients with severe oral mucositis with oral pain � grade 3, systemic
painkillers, such as morphine and fentanyl, can be considered in com-
bination with the specific conditions of the patients.40 When using sys-
temic analgesics, the optimal route of administration and dosage should
be considered, such as subcutaneous/intravenous analgesia (opioids) or
transdermal patches. A study41 involving nasopharyngeal carcinoma
patients showed that treatment with fentanyl transdermal patch could
effectively control oropharyngeal pain caused by radiotherapy-induced
mucositis, turn moderate or severe pain into mild pain or achieve anal-
gesic effect, and change the phenomenon of less eating and eating dif-
ficulty of patients.
5

Nutritional support

Evidence items 18–20 describe the importance of nutritional support
for patients undergoing radiotherapy. Malnutrition reduces immunity
and increases the risk of oral mucositis, good nutritional could help
defend against local oral infections, maintain the integrity of the mucosa,
enhance mucosal tissue repair, and mitigate the deterioration of existing
mucositis.42 Besides, high-grade mucositis often cause an inadequate
food intake, patients can develop serious nutritional deficiency and need
parenteral nutrition.43 Study reported44 that head and neck cancer pa-
tients in treatment with radiotherapy not compliant with individual di-
etary counseling had a greater incidence of heavy OM. All patients should
undergo nutritional assessment to identify factors that might affect their
nutritional status, including loss of appetite, taste changes, and
dysphagia, and actively enhance nutritional support as appropriate.45

Study showed that considering body mass index (BMI) as an indicator of
nutritional status, oral cancer patients with BMI > 22 kg/m2 had a
higher probability of developing OM during radiotherapy treatment if
compared with patients with normal BMI.46 Furthermore, a prospective
study47 investigated the nutritional status of nasopharyngeal carcinoma
patients during radiotherapy and its association with RTOM, reporting
that like body weight and BMI, the change of Nutritional Risk Screening
(NRS) 2002 score also revealed the deteriorating nutritional status of
patients, which further supported the conclusion that nutritional support
and education at the beginning of radiotherapy is very necessary.

Application of honey or propolis

Evidence items 21–22 describe the application of honey or propolis
for RTOM. Honey or propolis can be used as an adjunct treatment for OM
to relieve associated pain. Propolis is a resinous substance produced by
honeybees which is rich in flavonoids and phenolic compounds. It has
shown strong antibacterial and anti-inflammatory properties, making it a
good choice for oral disease management.48 Systematic review49

concluded that propolis-based mouthwashes are safe and have potential
benefits in reducing plaque and gingival inflammation. Honey has anti-
microbial, anti-inflammatory, antioxidant, antimutagenic, and antitumor
properties effects. These properties can be attributed to its high acidity



Table 5
Evidence summary on managing radiotherapy-induced oral mucositis in patients with head and neck cancer.

Evidence aspect Evidence item Evidence level Recommendation level

Multidisciplinary
management

1. The OM treatment should be performed by a multidisciplinary team, including oncologists,
stomatologists, dietitians, nurses, pharmacists, and radiotherapy technicians. Nurses play a key role in
the care of oral mucositis.13,16

Level 5 A

Oral assessment 2. Clinical professionals assessing patients should receive regular specialized training (e.g., on the use of
assessment tools).17,18

Level 5 A

3. Oral assessment tools: The most used clinical grading criteria for oral mucositis include the WHO,
RTOG determined the acute radiation morbidity scoring criteria, OAG, and NCI/CTC.15,17

Level 5 A

4. RTOM risk assessment based on the patient and treatment-related factors before radiotherapy, scoring
into low, moderate, and high risk.15,16

Level 1 B

5. Patients should undergo regular oral assessment examinations before, during and after radiotherapy
to dynamically adjust interventions.16,17

Level 2 A

6. All patients at risk for OM should have a baseline oral assessment before receiving their first
radiotherapy. For patients with moderate or high risk of OM, a dentist could assist in the assessment and
preventive treatment. It is recommended to check every 2–3 days.16,17

Level 5 A

7. Patients undergoing radiotherapy should continue to receive continuous oral care for up to one month
after the end of radiotherapy. Oral evaluations should be conducted every two weeks.16,17

Level 5 A

8. All patients undergoing radiotherapy should be encouraged to evaluate their mouth and report any
changes in oral symptoms they notice or experience to health care professionals.16,18

Level 1 A

9. Health care professionals should guide outpatients with OM to use a self-assessment instrument at
home during every clinical visit.17

Level 5 A

Basic oral care 10. Good oral hygiene can help to prevent and alleviate oral mucositis. Educate patient to brush the teeth
with a soft-bristled toothbrush and fluoride toothpaste after every meal and before going to bed, and
change toothbrush monthly or more frequently, depending on the patient's risk of infection.14,17

Level 5 A

11. Patients wearing dentures should be guided to properly care for the dentures and reduce the
stimulation of oral mucosa. Patients with dental caries should strengthen the cleaning of residual
roots.14

Level 5 A

12. Educate patient to avoid food and drink that might aggravate mucosal damage, pain, or discomfort
(e.g., overheated, over-acidic, spicy, and coarse food), and quit smoking and drinking.15,16

Level 5 A

13. Patients are encouraged to do daily mouth opening, cheek drums, teeth tapping, and other oral
function exercises to increase the gas exchange between the oral mucosa and the outside, destroy the
living environment of anaerobic bacteria, and prevent secondary infections.15

Level 3 B

14. Mouthwash: Choose the right mouthwash based on the patient's oral pH. Clean the mouth with an
alcohol-free saline mouthwash. Gargle first, then drum gargle. Use 15 mL/time, 1 min/time, 4 times/
day. Avoid water and food for 30 min after gargling. Patients with ulcers or other problems should gargle
frequently (every 2 h while awake).11,12,14

Level 3 A

Pain management 15. The pain score reflects changes in the patient's mouth and should be part of the oral evaluation.17 Level 5 A
16. Systemic use of strong opioids such as morphine or fentanyl is recommended when severe pain is
present.15

Level 3 A

17. Sulfoaluminium (local or systemic) is not recommended for oral mucositis-associated pain
prevention in patients undergoing radiotherapy for head and neck cancer.11

Level 2 B

Nutritional support 18. Nutritional risk assessment should be carried out dynamically in patients with cancer.14 Level 5 A
19. Nutritional intervention should be carried out for patients at risk of malnutrition according to the
five-step nutritional intervention model recommended by the professional committee of tumor nutrition
and supportive therapy of the Chinese anti-cancer Association.14

Level 5 B

20. Oral nutritional supplements should be given to those able to eat. Enteral nutrition supplements
(e.g., by tube feeding) can be given to patients unable to chew or swallow. Parenteral nutrition should be
adjusted to achieve the target requirements.14

Level 5 A

Application of honey
or propolis

21. It is recommended that honey or propolis be used to prevent or reduce the incidence and severity of
RTOM in patients undergoing radiotherapy for head and neck cancer.14,19,20

Level 2 B

22. Nurses can guide patients 15–20 mL/time honey before the start of each radiotherapy session, and
15 min and 6 h after it ends. Honey should be taken 3 times/day for� 7 days, keeping it in the mouth for
5 min to ensure full contact with the oral mucosa.14

Level 5 B

NCI/CTC, National Cancer Institute/Common Terminology Criteria; OAG, Oral assessment guidelines; OM, oral mucositis; RTOG, Radiation Therapy Oncology Group;
RTOM, radiotherapy-induced oral mucositis; WHO, World Health Organization.
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and osmotic pressure, and contains a glucose oxidase system that inhibits
bacterial growth and promotes epithelial cell regrowth.50 In a
meta-analysis of 19 randomized controlled trials involving 1276 patients,
Tzu-Ming Liu et al.51 observed that the application of honey reduced the
degree of oral mucositis induced by radiotherapy. The effect of honey
was also observed in the preventive phase. Chao Yang et al.52 analyzed
17 randomized studies involving 1265 patients, concluding that pure
natural honey is therapeutically superior and decreased the onset time of
OM. These evidences support the fact that honey accelerates tissue repair
and healing from RTOM lesions. Therefore, honey can be recommended
as a first-line adjuvant therapeutic agent in the treatment of OM.

Implications for nursing practice and research

This study provided evidence-based recommendations for clinical
caregivers to reduce the incidence of severe RTOM. It is recommended
6

that the clinical translation process be fully evaluated in the context of
different clinical backgrounds, patients' conditions and wishes, economy,
and cost-effectiveness, possible obstacles, and other factors to formulate
personalized nursing interventions.

Limitations

This evidence summary only included published studies in Chinese
and English, and articles in other languages could be included to form a
better evidence summary. The search for this study may lack compre-
hensiveness, as original studies on the management of RTOM were not
included. This study included literature from several countries, which
may have some bias, considering differences in ethnicity, concepts,
values, and regional and cultural differences in medical service systems.
Further consideration of the clinical context is needed during the appli-
cation of the evidence to develop a localized practice plan.
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Conclusions

This study summarized the best evidence for managing RTOM in
patients with head and neck cancer. It aimed to provide evidence-based
recommendations for clinical caregivers to reduce the incidence of severe
RTOM, and improve quality of life of patients with head and neck cancer.
Future clinical researchers should constantly seek updated evidence and
conduct clinical practice reasonably to maximize patient benefits.
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