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ABSTRACT

Objectives: We propose a preventive and therapeutic assessment program for mucositis
in patients with cancer based on a comprehensive review of scientific evidence. Material
and Methods: This methodological study, designed as a non-systematic review, entails a
thorough review of the scientific evidence on the management of mucositis in patients
with cancer. The PICO method was used, allowing for a structured approach to explore
and synthesize relevant evidence. Results: Effective mucositis management requires
regular assessments, dental exams, preventive strategies, and consideration of modifiable
risk factors. Pharmacological therapies may be considered for severe cases, while oral
antimicrobials, prophylactic antiviral and antifungal therapy can prevent infections.
Topical anesthetics offer pain relief but require careful administration. A gradual
management plan, from gentle rinses to analgesics, is recommended. Conclusion: The
suggested program may improve the identification, prevention, and management of this
complication to achieve optimal management outcomes.
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RESUMO

Objetivos: Propomos um programa de avaliacdo preventiva e terapéutica de mucosite
em pacientes com cancer com base em uma revisao abrangente de evidéncias cientificas.
Material e Métodos: Este estudo metodolégico, concebido como uma revisdo ndo
sistematica, envolve uma revisdo aprofundada da evidéncia cientifica sobre o manejo
de mucosite em pacientes com cancer. Foi utilizado o método PICO, permitindo uma
abordagem estruturada para explorar e sintetizar evidéncias relevantes. Resultados: O
manejo eficaz da mucosite requer avalia¢des regulares, exames odontolégicos, estratégias
preventivas e considera¢do de fatores de risco modificaveis. As terapias farmacolégicas
podem ser consideradas para casos graves, enquanto os antimicrobianos orais e a terapia
antiviral e antifungica profilatica podem prevenir infeccdes. Os anestésicos tdpicos
oferecem alivio da dor, mas requerem administracdo cuidadosa. Recomenda-se uma
administracdo gradual, desde enxagues suaves até analgésicos. Conclusao: O programa
sugerido pode melhorar a identificacdo, prevencdo e manejo desta complicagdo para
alcangar resultados de conduta ideais.

Palavras-chave: Mucosite; Avaliacdo de resultados e processos; Assisténcia médica;
Analise; Indicadores de gestdo; Avaliacdo de sintomas.

INTRODUCTION

The oncology treatment has significantly evolved
in recent decades, providing greater survival and
quality of life for patients. However, these therapies
often lead to adverse events that can significantly
impact the oral health of individuals undergoing
these approaches." Among these complications, oral
mucositis emerges as a common and debilitating
clinical condition, presenting a challenge for patients,
their families, and healthcare professionals.t'2

Oral mucositis is an inflammation of the oral
mucosa and oral cavity, primarily caused by the
toxicity of antineoplastic treatments such as
chemotherapy and radiotherapy.® The incidence of
mucositis in oncology patients is estimated to range
from 40% to 90%, depending on the type of treatment
and individual patient characteristics.”! Besides
causing significant pain and discomfort, mucositis can
result in severe complications, including secondary
infections, feeding difficulties, and reduced patients’
quality of life.™!

Patients undergoing chemotherapy who develop
significant oral mucositis require supportive care
measures,suchastheuseofenteralandtotalparenteral
nutrition, fluid replacement, and infection prophylaxis.
M These interventions can incur substantial costs in
overall patient care. For example, in patients receiving
chemotherapy for solid tumors or lymphomas, the
estimated cost of hospitalization was $3,893.00 per
chemotherapy cycle without mucositis, $6,277.00
per cycle with oral mucositis, and $9,132.00 per cycle
with oral and gastrointestinal mucositis./” In patients
undergoing hematopoietic cell transplantation, an
increase of one point in mucositis scores is associated
with an additional day of fever, a 2.1-fold increase in
the risk of significant infection, 2.7 additional days

of total parenteral nutrition, 2.6 additional days of
injectable narcotic therapy, 2.6 additional days of
hospitalization, and a 3.9-fold increase in the risk of
mortality within 100 days, collectively contributing
to over $25,000.00 in additional hospital costs.
This cost increases to $42,749.00 when ulcerative
mucositis is present. Mucositis can lead to intensive
use of medical resources.? Nutritional support
costs are proportional to the severity of mucositis;
approximately 22% of patients with solid tumors and
grade 3-4 oral mucositis may require total parenteral
nutrition. In patients with myelosuppression, grade
3-4 mucositis is associated with a 2-fold increase in
emergency room visits and an additional 7 days of
hospitalization per chemotherapy cycle.l®

Oral mucositis induced by radiotherapy also has a
significant economicimpact due to the costs associated
with pain management, liquid diet supplements,
gastrostomy tube placement, total parenteral nutrition,
treatmentof secondary infections, and hospitalizations.
Uln a study involving patients undergoing radiotherapy
for head and neck cancer, oral mucositis was associated
with an increase in costs ranging from $1,700.00 to
$6,000.00 per patient, depending on the severity of
oral mucositis.®! In addition to worsening the quality
of life and inflating treatment costs, oral mucositis also
increases the risk of secondary infections, which can
result in treatment interruption. This interruption, in
turn, can compromise the effectiveness of oncology
treatment.>%

Given this scenario, the search for effective
preventive and therapeutic strategies in the prevention
and management of mucositis has become a priority
for the multidisciplinary team involved in oncology
care.l"l This article aims to present a program for the
preventive and therapeutic evaluation of mucositis in
oncology patients. For this methodological study, we
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performed a nonsystematic review of the available
evidence. The main advances in the diagnosis,
prevention, and treatment of this clinical condition will
be discussed.

MATERIAL AND METHODS

This is a methodological study involving the review
of the main scientific evidence published up to July
2023, with the objective of structuring a program
for the prevention and treatment of mucositis in
oncology patients. The review encompassed studies
and scientific articles indexed in recognized databases
such as PubMed, Scopus, and Embase, using relevant
search terms such as “oral mucositis,” “prevention,”
“treatment,” “oncology patients,” and their variations.
Additionally, guidelines proposed by the American
Society of Clinical Oncology (ASCO), the European
Society of Medical Oncology (ESMO), the National
Comprehensive Cancer Center (NCCN), and the
Multinational Association of Supportive Care in Cancer
(MASCC) were reviewed.!'>61213]

From this review, the best evidence regarding
preventive and therapeutic approaches for oral
mucositis in oncology patients was identified. Inclusion
criteria considered studies involving adult patients
undergoing antineoplastic treatments, such as
chemotherapy, immunotherapy, and/or radiotherapy,
with a focus on the occurrence, prevention, and
treatment of oral mucositis. Using the PICO method
(an acronym for P: population/patients; I: intervention;
C: comparison/control; O: outcome), the following
elements were considered for the analysis of results:['4

- Population (P): The population of interest
was composed of adult oncology patients
of both sexes undergoing antineoplastic
treatments. Patients with a confirmed
diagnosis of malignant neoplasms based on
histopathological examinations and actively
undergoing treatment at the institution were
included.

- Intervention (l): The program's intervention
consisted of an integrated approach to
preventive and therapeutic measures for oral
mucositis. This included early identification
of mucositis, pain  and inflammation
management, maintenance of proper oral
hygiene, prescription of topical and systemic
medications, and the implementation of
specific care protocols.

- Comparison (C): Since the program’s goal was
to evaluate the effectiveness of preventive and
therapeutic measures, a formal comparison
group was not included.

- Outcomes(O): Clinical outcomes assessedinthe
program included the incidence and severity of
oral mucositis, associated complications such
as secondary infections and feeding difficulties,
as well as the health-related quality of life
concerning oral health in patients.
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RESULTS

Based on the PICO framework, patients undergoing
chemotherapy, immunotherapy, radiotherapy in
the head and neck region, and hematopoietic stem
cell transplantation (HSCT) emerge as particularly
vulnerable groups. These patients face an intersection
of risk factors, including mucosal damage,
immunosuppression, and local inflammation, making
them more susceptible to mucositis. The dose, treatment
duration, nutritional status (body mass index greater
than 25), and the presence of comorbidities, such as
diabetes or autoimmune diseases, also influence the
risk. Furthermore, radiotherapy in the head and neck
region and concurrent chemotherapy further increase
this risk. The resulting dysfunction of salivary glands
leads to dehydration, microbial colonization, trauma,
and irritation of the oral mucosa. Trauma caused by
prosthetics and dentition can also be considered risk
factors for oral mucositis. The use of medications that
sensitize the oral mucosa, such as certain antibiotics,
plays a significant role in this context.

Intervention and follow-up with the stomatology
team

The core of the intervention lies in the identification
and follow-up of patients at risk of developing mucositis,
which is the responsibility of the stomatology team.
This team is tasked with assessing the oral health of
patients, providing preventive measures, and adopting
appropriate management strategies to minimize the
effects of mucositis. Additionally, patients are educated
on self-care, and guidance is provided to reduce
associated risks.

Follow-up factors with the stomatology team

- Regular clinical assessment: Patients undergoing
antineoplastic treatment, especially those
at high risk, should undergo regular clinical
assessments by the stomatology team. This
enables the prevention and early detection of
any oral health changes that may indicate the
onset of mucositis.

- Monitoring risk factors: Key risk factors, such
as treatment type, dosage, irradiation area,
nutritional status, and comorbidities, should be
closely monitored by the stomatology team.

- Education and guidance: At-risk patients should
receive detailed education about mucositis, its
symptoms, and the importance of reporting
any changes to the healthcare team. This
contributes to prevention, early detection, and
effective management.

- Personalized preventive measures: Based on
individual risk factors and initial assessments,
the stomatology team can create personalized
preventive strategies, including guidance on
oral hygiene, the use of mucoprotective agents
(e.g., vitamin E and mineral oil), and appropriate
nutritional support.



- Proper management: If mucositis develops,
the stomatology team can implement suitable
management approaches, such as laser therapy,
analgesics, mouthwashes, and keratinocyte
growth factors, depending on the condition’s
severity.

- Interdisciplinary communication: A collaborative
approachwiththe oncology and multidisciplinary
team is essential to ensure that mucositis
management strategies align with the overall
antineoplastic treatment.

Outcomes and guidance for diagnosis and
management

The outcomes encompass early detection of
mucositis, prevention whenever possible, and effective
management when it occurs. To achieve this, the use of
validated assessment tools is recommended to monitor
the severity and progression of mucositis. Regular clinical
examinations, conducted by trained professionals, are
essential to identify the condition’s early signs. Open
communication with patients is crucial for them to
report symptoms such as pain, feeding difficulties, and
changes in oral health.

Effective mucositis management requires an
individualized multidisciplinary approach based on
ASCO, ESMO, NCCN, and MASCC guidelines. The first
step involves regular assessment of oral mucositis
using a validated scale (e.g, Common Terminology
Criteria for Adverse Events - CTCAE), covering signs and
symptoms, along with regular dental examinations
to identify possible infection sites and areas at risk of
mucositis progression. Preventive strategies play a
crucial role, including guidance on strict oral hygiene, the
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use of mucoprotective agents, and maintaining proper
nutrition. It is also important to reduce modifiable risk
factors and evaluate the need for laser therapy. Oral
rinses are often used as supportive measures.

For more severe cases, pharmacological therapies
may be considered. However, oral antimicrobials
should not be used for prevention but can be effective
in  reducing microbial colonization. Additionally,
prophylactic antiviral and antifungal therapy can help
prevent infections. Topical anesthetics can provide
pain relief but require careful administration. Gradual
management begins with gentle rinses, progressing
to the use of topical anesthetics and, when necessary,
systemic analgesics. Treatment should be adapted to
the severity of mucositis, with regular assessments
to monitor effectiveness and adjust the care plan as
needed. Patient education and team communication
are vital throughout the process.

Oncoclinicas program for preventive and
therapeutic evaluation of oral mucositis (Figure 1)

Based on the described results, the program for the
assessment and management of mucositis in oncology
patients should aim to identify, prevent, and effectively
manage mucositis, especially in patients undergoing
chemotherapy, radiotherapy in the head and neck
region, and HSCT.

Program components

- Initial risk screening: All patients starting
chemotherapy, early  treatment  with
bisphosphonates, denosumab, romosozumab,
everolimus, capecitabine, sunitinib, lomustine,
and procarbazine, and those inserted into any
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Figure 1. Flowchart of the Oncoclinicas program for preventive and therapeutic evaluation of oral mucositis.
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care line, are evaluated by the stomatology
team. This assessment will include the main
complaint, evaluation of oral and extra-oral
cavity, dental assessment, adverse reaction
survey, pain presence, treatment type, dosage,
duration, irradiation area, nutritional status,
comorbidities, and the use of medications that
increase oral mucosa sensitivity.

- Continuous evaluation and monitoring: Patients
identified as high-risk will be referred to the
stomatology team for continuous evaluation
and monitoring. This evaluation will include
regular clinical examinations to prevent and
early detect signs of mucositis, such as oral
mucosa lesions, pain, and feeding difficulties.

- Personalized  education: Patients  will
receive detailed education about mucositis,
its symptoms, and the importance of
communicating any changes to the healthcare
team. Information on proper oral hygiene,
mucoprotective agents, and self-care practices
will be provided in a personalized manner.

- Personalized prevention plan: Based on
individual risk factors, the stomatology team will
develop personalized prevention plans for each
patient. This will include specific measures to
reduce the incidence and severity of mucositis,
such as guidance on oral hygiene, the use of
topical agents, laser therapy, and appropriate
nutritional support.

- Gradual mucositis management: If mucositis
develops, the stomatology team will implement
agraduated management plan, with approaches
varying according to the severity of the condition.
This may involve the use of analgesics, specific
mouth rinses, and supportive therapies.

- Interdisciplinary communication and coordina-
tion: Regular and efficient communication will
be maintained between the stomatology team
and the oncology team, ensuring the coordina-
tion of treatments and the alignment of mucosi-
tis prevention and management strategies with
the overall antineoplastic treatment plan.

DISCUSSION

This methodological research for the proposal of an
evaluation and management program for mucositis in
oncology patients presented a comprehensive approach
to prevent, identify, and manage this debilitating
complication. The results of the analysis, based on
the PICO method and the guidelines of ASCO, ESMO,
NCCN, and MASCC, provided valuable insights for the
creation of a program that meets the specific needs of
these patients. For the structuring of this program, it
was found necessary to focus on patients undergoing
chemotherapy, immunotherapy, radiotherapy in
the head and neck region, and HSCT as populations
particularly vulnerable to mucositis. These patients share
risk factors that make them susceptible to oral mucosal
damage, immunosuppression, and local inflammation.
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The relevance of these findings lies in the possibility of
directing preventive and therapeutic interventions to
the highest-risk groups, maximizing the effectiveness of
the implemented approaches. Furthermore, the dosage
and duration of antineoplastic treatment emerged as
crucial factors in susceptibility to mucositis.

Patients receiving radiotherapy in the head and
neck region had an increased risk, especially of oral
mucositis. Additionally, nutritional status and the
presence of comorbidities, such as diabetes and
autoimmune diseases, increased the likelihood of
developing mucositis. Patients with a history of oral
mucositis in previous chemotherapy cycles are at
higher risk of developing mucositis in future cycles.
Considering these factors is essential for proper and
personalized care.

The program developed based on the results
represents an advancement in the approach to
mucositis in oncology patients. Initial risk screening,
continuous evaluation, personalized education, and
preventive measures are key components aimed
at identifying and mitigating the development of
mucositis. The flexibility of the program, which
takes into account the variation in the severity of the
condition, demonstrates adaptability to the individual
needs of patients. Afundamental aspect of the program
is interdisciplinary communication and coordination
between the stomatology team, the multidisciplinary
team, and the oncology team. This collaboration
ensures that mucositis management strategies are
aligned with the overall treatment plan, minimizing
undesirable drug interactions and optimizing clinical
outcomes. The interdisciplinary approach reflects the
need for holistic and comprehensive care.

Despite the advances, this study has some
limitations. The heterogeneity of the studied
populations, treatment modalities, and the lack
of specific analyses for different types of cancer
can influence the generalizability of the results.
Furthermore, the practical implementation of the
program requires adequate resources and training for
the healthcare team. Future studies should validate
this program in different clinical settings, and the
evaluation of long-term outcomes would be of interest.
Additionally, adapting the program to address the
needs of pediatric and elderly patients could further
enrich the understanding of mucositis in these groups.

CONCLUSION

This study provided an in-depth view of patients at
risk of developing mucositis and outlined a program
aimed at improving the identification, prevention, and
management of this complication. Personalization of
approaches, interdisciplinarity, and care coordination
emerge as fundamental pillars in optimizing the quality
of life of patients during antineoplastic treatment. This
study contributes to the growing understanding of
mucositis and offers a practical program that can be
implemented to promote better clinical outcomes and
enhance the experience of oncology patients.
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