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Abstract: Oral mucositis (OM) is a life-threatening side effect of chemo-radiotherapy. OM can provide a portal of entry for many 
microorganisms as coinfections which potentially generate other oral lesions. This case report describes a holistic approach to 
obtaining the successful treatment of OM with necrotizing ulcerative stomatitis (NUS) and oral candidiasis as coinfections in pediatric 
acute lymphoblastic leukemia (ALL). A 2-year-8-month-old boy was referred from the Pediatrics Department at Dr. Hasan Sadikin 
General Hospital with the chief complaint of canker sore and eating difficulty for the past two weeks. He had undergone the twelfth 
cycle of the last chemotherapy using methotrexate regimen. Extraoral examination revealed anemic conjunctiva, icteric sclera, and dry 
lips. Well-defined irregular multiple ulcers covered by yellowish to grayish pseudomembranous were found on the upper and lower 
labial mucosa, right and left buccal mucosa, tongue, palate, and gingiva. Potassium hydroxide (KOH) examination showed fungi in the 
oral lesions smear. The established diagnosis was OM with NUS and oral candidiasis as coinfections. Debridement was done using 
chlorine dioxide-zinc and 0.2% chlorhexidine gluconate. We collaborated with the pediatrician who prescribed ceftazidime, merope-
nem, and fluconazole, and also with parents. The holistic approach is beneficial and important in improving quality of life and 
supporting the successful treatment of OM with coinfections. 
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Introduction
Leukemia is a hematological malignancy that attacks the bone marrow and blood circulation leading to a deficiency of 
erythrocytes (anemia), platelets (thrombocytopenia), and leukocytes, especially neutrophils (neutropenia). Acute lym-
phoblastic leukemia (ALL) is the most common malignancy in boys with a peak incidence between 2 and 5 years old.1 

Chemotherapy not only eliminates malignant cells, but also damages healthy cells and causes side effects such as 
constipation, diarrhea, mucositis, vomiting, and fatigue.2 In general, mucositis occurs in more than 40% of patients 
treated with chemotherapy, while the severity varies depending on the therapy factor (regimen) and the patient’s 
condition.3,4 Ulceration in oral mucositis’ (OM) clinical stages can be a portal of entry for microorganisms so 
coinfections can occur such as necrotizing ulcerative stomatitis (NUS) and oral candidiasis.5

The purpose of this case report is to describe the holistic approach to obtaining the successful treatment of OM with 
coinfections in a pediatric ALL patient. To date, treatment of OM still varies, depending on the symptoms, severity, and 
underlying condition of patients.6 Consequently, a holistic approach is required including patient-parents cooperation, and 
interdisciplinary collaboration between oral medicine specialists and other colleagues, to create a comprehensive treatment.7

Case
A 2-year-8-month-old boy patient was referred from the Pediatrics Department to the Oral Medicine Department of 
Dr. Hasan Sadikin General Hospital with chief complaints of canker sore and eating difficulty for the past two weeks. His 
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mother said initially painful red spots appeared one week after chemotherapy and worsen. She gave 1 mL of nystatin oral 
suspension and triamcinolone acetonide three times a day, but the canker sore did not heal.

He was diagnosed with ALL on April 2022 and underwent chemotherapy until the twelfth cycle with methotrexate 
regimen (Figure 1). The thirteenth cycle of chemotherapy was delayed due to low platelet (Table 1), febrile neutropenia, 
and diarrhea. We also performed a potassium hydroxide (KOH) examination to ensure the diagnosis of oral candidiasis. 
The result was positive for spore, hypha, and budding cells of fungi.

Figure 1 The chronological appearance of canker sore during his chemotherapy cycles.

Table 1 Laboratory Investigations

Blood Test (Unit) Initial Visit 1 Week of Follow-Up Normal

Hemoglobin (g/dL) 8.9 (L) 12.2 11.5–13.5

Hematocrit (%) 26.3 (L) 36.3 34–40

Erythrocyte (106/uL) 3.39 (L) 4.73 3.9–5.3

Leucocyte (103/uL) 1.08 (LL) 1.73 (LL) 5.5–15.5

Platelet (103/uL) 4 (LL) 113 (L) 150–450

MCV (fL) 77.6 76.7 75–87

MCH (pg) 26.3 25.8 24–30

MCHC (%) 33.8 33.6 31–37

Rod neutrophil (%) 0 0 3–5

Segment neutrophil (%) 0 (L) 6 (L) 27–55

Neutrophil total (103/uL) 0.00 (L) 0.10 (L) 1.31–6.71

CRP quantitative (mg/dL) 31.27 (H) 19.02 (H) < 0.3

Urea (mg/dL) 14.2 11.2 10.9–35.9

Creatinine (mg/dL) 0.13 (L) 0.11 (L) 0.72–1.25

Sodium (mEq/L) 128 (L) 131 (L) 135–145

Potassium (mEq/L) 2.5 (L) 2.6 (L) 3.5–5.1

Ion calcium (mg/dL) 3.66 (L) 4.04 (L) 4.5–5.6

SGOT (U/L) 152 (H) 23 15–37

SGPT (U/L) 105 (H) 49 16–63

Abbreviations: L, low; LL, lower low; H, high.
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Extraoral examination revealed anemic conjunctiva, icteric sclera, and dry lips. Intraoral examination (Figure 2) showed 
15×5 mm to 20×8 mm of irregular multiple ulcers covered by non-scraped yellowish pseudomembranous with well-defined 
margin, on the upper and lower labial mucosa, right and left buccal mucosa, tongue, palate, and gingiva. One day after the first 
visit, the yellowish pseudomembranous became grayish and tended to bleed (Figure 3). He also had hypersalivation and 

Figure 2 (A–F) The clinical features of the first visit showed yellowish pseudomembranous.

Figure 3 (A–E) One day after the first visit: Necrotic lesions bleed easily.
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halitosis. The established diagnosis was OM grade 3 (WHO), NUS, and oral candidiasis. One week after treatment (Figure 4), 
he could eat and drink normally because the oral lesions significantly improved. A month later, the oral lesions disappeared but 
left the scar tissue.

Case Management
The pharmacological therapy included systemic and topical medications. The systemic medications were proposed by the 
operator to the pediatrician regarding the administration of the meropenem injection because of the presence of necrotic 
tissue related to bacterial infection. Other systemic medications were ceftazidime and fluconazole injection. The topical 
medications included debridement using chlorine dioxide-zinc and 0.2% chlorhexidine gluconate. The 100% petroleum 
jelly was also applied to moisturize the lips. After the necrotic tissue disappeared, we prescribed hyaluronic acid-aloe 
vera to fasten the healing process.

The non-pharmacological therapy instruction was given to his mother, including stopping nystatin and triamcinolone 
acetonide, providing adequate hydration, taking a soft diet intake, and maintaining oral hygiene (brushing teeth with 
gauze moistened by 0.9% NaCl) two times a day. We also advised sucking ice cubes during the next chemotherapy as 
a preventive therapy for OM. We did not perform dental management because the dental was still in good condition.

Discussion
Children undergoing chemotherapy will experience some degree of mucositis up to 80%, although the incidence of OM 
varies according to the type of cancer, treatment regimen, low body weight, high level of anxiety, vomiting, and previous 
history of mucositis.8,9 The severity of OM depends on the factors of therapy (regimen, dose, duration of chemotherapy, 
and concomitant chemoradiation therapy) and the factors of patient (age, gender, body mass index, poor oral hygiene, 
presence of dentures, diabetes, oral lesions, malnutrition, neutropenia, deficiency of folic acid and vitamin B12, drugs 
consumed, salivary hypofunction or xerostomia, and tobacco use).3,4,10

Figure 4 (A–E) The healing process of oral lesions: (A) Initial visit, (B) 3 days of follow-up, (C) 7 days of follow-up, (D) 20 days of follow-up, (E) 3 months of follow-up.
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The chemotherapy regimen used in this patient was methotrexate. In 2017, Gutierrez-Camino et al found a significant 
association between the presence of SNP rs10505168 in the miR-2053 sequence and an increased risk of developing OM 
in children receiving methotrexate treatment for ALL.11 miRNAs control the expression of genes involved in pharma-
cokinetic or pharmacodynamic pathways. SNPs within miRNAs can affect miRNA levels and function, and influence 
target genes in pharmacokinetic or pharmacodynamic pathways.12 Methotrexate is known to be specifically secreted in 
saliva, thereby promoting direct OM.3 Methotrexate is also an antimetabolite that affects the rapid division of normal 
cells, including oral mucosal epithelial cells, gastrointestinal epithelial cells, and bone marrow cells. Therefore, OM is 
often the initial clinical feature as a manifestation of methotrexate toxicity.13

The ulceration phase in OM is the most symptomatic phase for the patient. The products of bacterial metabolism 
can exacerbate oral mucosal damage and stimulate the release of additional pro-inflammatory cytokines.3,7,14 

According to the literature, the onset of OM began on the third to tenth day after chemotherapy and the lesions 
could persist for three weeks. The peak of OM occurs on the seventh to fourteenth day and will heal slowly unless it 
is exacerbated by infection.8 Oral complaints and lesions in this patient began one week after the twelfth cycle of 
chemotherapy and persisted until the fourteenth day which worsened due to febrile neutropenia and suppressed 
immune system. The ulcerative phase of OM can provide a portal of entry for microorganisms and inflammatory 
products into the bloodstream, thereby contributing to febrile neutropenia.15 Febrile neutropenia and OM are two 
interconnected things because the clinical improvement of OM also correlates with neutrophil recovery.8,15 In 
addition, OM in the ulceration phase causes disturbances in food intake, oral drug use, and oral hygiene, which 
can increase the risk of infection.5 Microbial risk factors also play a role including herpes simplex virus (HSV) type 
1, Candida species, and non-specific bacterial infections.8,9 The healing of OM, in this case, was delayed because of 
the presence of Candida infection and bacterial infection (NUS) as coinfections.

Despite numerous studies conducted in recent years, there is no standardized and effective therapy to control this 
side effect.6 The management of this case was carried out through a holistic approach of interdisciplinary 
collaboration between the Department of Pediatrics and Oral Medicine. Systemic therapy was provided by the 
pediatrician including injections of fluconazole, ceftazidime, and meropenem. Fluconazole is the drug of choice for 
most Candida infections and the most recommended antifungal agent.16 Ceftazidime is a broad-spectrum antibiotic 
of the third-generation cephalosporin class with a mechanism of action by binding to penicillin-binding proteins 
(PBPs) thereby inhibiting peptidoglycan crosslinking during cell wall synthesis which in turn causes bacterial cell 
lysis and cell death.17 Similar to ceftazidime, meropenem is also bactericidal which can fight gram-positive, gram- 
negative, and anaerobic bacteria by binding to PBPs on the bacterial cell wall and inhibiting peptidoglycan cross- 
linking which in turn causes cell death.18

Chlorine dioxide releases oxygen to kill the anaerobic bacteria. It also has antiviral, anti-fungicidal, and antibacterial 
effects, and maintains a normal pH in the oral cavity, while zinc has an important role in the body’s physiological 
processes, including immune system defense, cell membrane stability, and wound healing by increasing protein and 
nucleic acid synthesis, as well as increase oxygen transfer.19,20 The use of chlorhexidine gluconate is intended to produce 
more potent antimicrobial effect and prevent secondary infections.3,10 We also gave hyaluronic acid-aloe vera after the 
necrotic tissue disappeared. Hyaluronic acid is found naturally in the body which is an important part of the extracellular 
matrix, functions in cell signaling and wound repair which is generally excreted by cells such as fibroblasts and 
chondrocytes.21 Aloe vera, according to a study from Muaaz et al, can inhibit several stages of the pathobiology of 
mucositis.22 These comprehensive therapies had a significant effect on the improvement of oral lesions within one week. 
The summary of this case report can be seen in Figure 5. This case report has received approval and full consent from the 
patient’s mother for the publication of data and images. Meanwhile, his mother was satisfied with these treatments. The 
institution has approved the publication of this case report.

Conclusion
A holistic approach including collaboration among dentists especially oral medicine specialists, the pediatrician, and the 
patient-parents, is significantly important to obtain the successful treatment of OM with coinfections. Appropriate 
therapy also supports an adequate healing process along with optimal nutrition intake.
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