Oral mucositis in children with hematologic tumors undergoing chemotherapy: A case series

ABSTRACT

Oral mucositis (OM) is the most common local adverse event of chemotherapy treatment and leads to a debilitating condition from the patient’s perspective. The aim of this study is to report nine cases of severe OM over 10 weeks after initiating chemotherapy in pediatric patients with leukemia. All patients showed changes in normality of hematological data in most week. The most used chemotherapeutic agents were aracytin, etoposide and methotrexate. Saliva and lips were the most affected items. Well-designed observational studies are needed to better understand the risk factors for developing severe OM.
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1. INTRODUCTION

Oral mucositis (OM) is the most common local adverse event of chemotherapy treatment in children and adolescents; however, it also affects the patient’s systemic condition. In this regard, appropriate management of OM must be considered during cancer treatment1,2,3.
The risk factors potentially involved in the development of OM in pediatric patients are chemotherapeutic agents, underlying disease, specific individual characteristics, hematological, renal and hepatic parameters, genetic profile and biomarker factors, and oral microbiota4.
Understanding how risk factors relate to the occurrence and duration of OM is crucial to prevent the interruption of medical treatment and increase the likelihood of a patient’s cure. Therefore, the aim of this study is to report nine cases of severe oral mucositis (SOM) in children undergoing chemotherapy for leukemia for 10 consecutive weeks.

2. RESULTS

2.1 Methods

Nine patients between 2 and 16 years old, diagnosed with Acute Lymphoid Leukemia (ALL) or Acute Myeloid Leukemia (AML) and SOM were included in this case series. This study is a secondary analysis of a longitudinal study approved by the Research Ethics Board of the Federal University of Paraíba (UFPB) (CAAE: 64249317.3.0000.5188). The primary outcome results5 have been previously published and this case series was reported according to the CARE guidelines6.
The patients were followed for 10 consecutive weeks between April 2013 and July 2015 in the Pediatric Oncology sector at Napoleão Laureano Hospital, located in the northeast region of Brazil.
Prior to the study, the patients should not have started antineoplastic treatment; they were expected to exclusively undergo chemotherapy treatment for the next 10 weeks; not have mucosal inflammation before starting chemotherapy and have SOM in the first week of follow-up.

2.2 Case Descriptions

More of the patients were male (n=5, 55.6%), had black/brown skin (n=5, 55.6%), with ALL (n=6, 66.7%), and the mean age was 5.5 ±4.4. All patients were newly diagnosed with the tumor and were in the induction phase of cancer treatment. Aracityn (ARAC), Aracityn associated with Etoposide (AE) and Methotrexate (MTX) were the most administered drugs during the 10 weeks. Patients 4 and 6, both with AML, only used ARAC, while patient 1 (with ALL) only used MTX during data collection.
The hematological status of patients was collected weekly from medical records (Supplemental Table S1). Patients 4 and 6 had values below normal for leukocytes, platelets, and creatinine over the 10 weeks of follow-up. However, all patients showed changes in the normality of hematological data in most weeks.
Monitoring of the oral cavity was performed weekly using the modified Oral Assessment Guide (OAG) by a calibrated researcher (Kappa>0.85). The OAG is an instrument applicable to children which assesses the following items through scores of 1 to 3: voice, swallowing, lips, tongue, saliva, oral/mucosal palate, labial mucosa, and gums. Scores 1 and 2 indicate normal and slight changes of oral structures and functions, respectively, while score 3 represents severe alterations7.
Patients had 2 to 6 (mean of 4) episodes of SOM and 4 to 7 (mean of 5,5) episodes of OM during the 10-weeks of follow-up. Lips and saliva were the most affected items (Table 2). Only three patients did not have OM at some week of follow up (OAG=8).
As the patients already had SOM from the first week, they were treated with low-level laser therapy performed according to the protocol: wavelength of 670nm, power of 40mW, and dose of 4J/cm2, applied locally for 30 s on reddish, erosive and/or ulcerated regions. In addition, all patients received oral care instructions or treated other problems in the oral cavity.

3. DISCUSSION

This case series demonstrates that the patients showed oscillations between the mild/moderate and severe form of the OM over the 10 weeks of follow-up. This finding reinforces that the daily oral health surveillance is necessary when the objective is to prevent or minimize the clinical signs of OM. About this, burning, dryness, erythema, edema, changes in the papillae, hoarseness and difficulty in swallowing are observed in the early stages8,9.
The occurrence of OM varies between 20% and 100% depending on the type of malignancy, chemotherapeutic drug type and chemotherapy regimen10,11. In fact, our study agrees with these findings since variables related to cancer treatment and variables related to the patient which apparently allow similar individuals to present different oral complications and intensity. The selected individuals in this study were similar in age, tumor type and chemotherapy regimen.
ARAC, MTX and Etoposide present the risk of 20, 23 and 20%, respectively, of developing SOM3. These were the drugs most used in the treatment of reported cases. Patients who undergo the same chemotherapy regimen may experience oral complications in different degrees depending on the dose and frequency of drug administration8.  In addition, the association of MTX with other drugs, oral microbiota and gene variants are important risk factors in the development of OM4. Certainly, the variability in the factors that lead the patient to develop OM, even in homogeneous and controlled samples, is a challenge in determining their risk3.
Neutrophil, platelet and creatinine counts are possible risk factors for OM4. Neutropenic children are 7.5 times more likely to develop OM12. However, it is not possible to establish any association of hematological parameters with the occurrence and severity of OM in this study. Its occurrence was observed even in the patients whose blood rates are within the reference values.
The onset of lesions may be early (4 to 7 days) or later, and its complete remission within 7 to 14 days after discontinuing the therapy9. The cases reported show alterations between 1 and 11 days after the last dose of the chemotherapy. However, the brief appearance of such changes was due to the frequency of doses. The patient 3 received 3 doses of AD in the first week of treatment.
The OAG combine objective, functional and symptomatic aspects, applying them to eight specifics anatomical areas3. In this case series, the reduction in the OAG values was due to clinical improvement in the same affected sites, while worsening was due to the involvement of new sites in the oral cavity. This finding supports the importance of monitoring the likely sites most affected by SOM so that the strategies are more effective13.
Most oral complications related to chemotherapy occur within the second week of treatment. Ulcerations causes discomfort and pain to speaking, swallowing, drinking and eating. Also, the exposure of connective tissue associated with reduced care with oral hygiene due to pain makes the individual susceptible to oral infections. Thus, the patient’s systemic condition can worsen and lead to interrupting cancer treatment. However, it is possible to plan more effective actions from the knowledge of the possible risk factors for OM to reduce the incidence of this condition.
Due to the risk of oncopediatric patients presenting SOM early in treatment, well-designed observational studies are needed to better understand the risk factors for developing OM. A multidisciplinary team is desirable to monitor these patients and avoid worsening of this expected condition.
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Legends
Legend (Table 1): L = Leukocyte count, P = Platelet count, C = Creatinine, ↓ = Below normal value, N = Normal value, ↑ = Above normal value.

Legend (Table 2): SOM = Severe Oral Mucositis (in blue), OM = Oral mucositis (in green)
