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Oral Mucositis in Pediatric
Oncology Patients: A Nested Case-
Control to a Prospective Cohort
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This study aimed to evaluate the factors associated with the occurrence of severe oral
mucositis (SOM) in pediatric oncology patients during the chemotherapeutic treatment.
This is a nested case-control to a prospective cohort that monitored 105 patients for 10
consecutive weeks after the beginning of the chemotherapy treatment. Logistic regression
was used to identify the factors associated with SOM, by group of malignancy (hematologic
or solid tumors) (Sig.=5%). To patients with hematologic tumors were found factors
associated with SOM in two weeks of treatment: in the 6" week (increase in frequency of
chemotherapy doses (OR=3.02)) and in the 7t" week (female sex (OR=21.28); and increase
in frequency of chemotherapy doses (OR=2.51)); and to patients with solid tumors were
found factors associated with SOM in five weeks of treatment: in the 15t week (female sex
(OR=14.43); age increase (OR=1.24)); in the 2" week (Miscellany (OR=6.39)); in the 5% week
(Antimetabolites (OR=17.44); Miscellany (OR=45.42); and platelets reduction (OR=1.12));
in the 6 week (creatinine increase (OR=1.63)); and in the 7t week (creatinine increase
(OR=2.39)). For patients with hematologic tumors, to be female, and the increase in the
frequency of chemotherapy doses increased the risk for SOM and for patients with solid
tumors, to be female, the increase in age and in level blood concentration of creatinine,
the reduction in number of platelets and the use of chemotherapy with miscellany and
antimetabolites agents were associated with an increase in risk for occurrence of SOM.
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Introduction

Oral mucositis is the most common oral problem
presented by pediatric oncology patients after starting
antineoplastic treatment with chemotherapeutic
agents, being one of the main adverse effects of the
chemotherapy (1-5). This oral condition is described as
inflammatory lesions and/or painful ulcerations, with or
without pseudomembrane. Its severity is influenced by the
variables associated to patients and by the antineoplastic
treatment and its pathophysiology is composed by four
interdependent phases: 1. inflammatory/vascular phase;
2. epithelial phase; 3. ulcerative/bacteriological phase
and 4. repair phase (6). The concern about this condition
is in reason of the ulcerations (condition considered as
Severe oral mucositis-SOM) in oral mucosa cause severe
pain, difficult or impossibility for nutrition maintenance
for oral feeding, besides more susceptibility to local and
systemicinfections, and important reduction in quality of
life (1-7). In addition, the SOM has been the major cause
of discontinuation of antineoplastic treatment, causing
delays and even breaks in therapy, resulting in worsening
of overall prognosis related to cure of cancer (2).

Oral mucositis is associated with chemotherapeutic

pediatric, oncology, chemotherapy.

agents that act against to neoplastic cells without
differentiating normal cells and affecting specially tissues
that renewed more frequently, as the oral mucosa (1-
3). It occurs mainly on young individuals, and, for this
reason, previous studies have shown that young patients
are at greater risk of chemotherapy affecting their oral
health (5-9).

The mechanism of action of chemotherapeutic agents
is related to preventing cellular replication, either by
blocking DNA synthesis (Antimetabolites agents) (10);
making a cellular alkylating effect, preventing the cellular
division (Alkylating agents) (11); interfering with the
production of proteins important for cellular division
(Natural Products) (12); or structurally, distorting DNA,
altering the cellular functions (Miscellaneous) (13). It is
known that chemotherapeutic agents are not equally
stomatotoxic and some can induce oral mucositis more
than others (1,5,6).

Chemo-induced oral mucositis, particularly the severe
form, is characterized by ulcerationsin oral mucosa and its
occurrence is multifactorial. These factors could include
age, type of cancer, systemic conditions, chemotherapeutic
agents, and frequency of drug administration (14,15).
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Despite of previous published papers focusing chemo-
induced severe oral mucositis emergence, statistical
models with global associate variables is desirable, but
poorly explored and few employed, especially statistical
models that represent the study of variables involved
in appearance of severe oral mucositis prospectively
after initiated the chemotherapeutic treatment, and
that evaluate the models separately, for patients with
hematologic and solid tumors (2,4,15).

Based on this information and perceived needs in the
world literature about the subject, we conducted this study
to evaluate the factors associated with the occurrence of
severe oral mucositis (SOM) in pediatric oncology patients
during the chemotherapeutic treatment.

Material and Methods

This is a prospective and observational study by a
nested case-control to a cohort study; with inductive
approach, rigorous direct observation and comparative
statistical procedures.

This study was conducted in the pediatric sector in
a Hospital in Jodo Pessoa, state of Paraiba, Northeast of
Brazil, a reference center for the prevention, diagnosis,
and treatment of cancer.

Between April 2013 and July 2015, the patients
selected were assisted by the Pediatric Oncology sector
of the Hospital, diagnosed and treated for some type of
malignancy, and met the following inclusion criteria: aged
between 0 and 19 years; did not start the antineoplastic
treatment; have prevision for received chemotherapeutic
treatment alone for the first few months; did not have
inflammation of the oral mucosa before the start of
chemotherapeutic treatment; and the caregiver gave
consent for the child/adolescent to participate in the study.

Atotal of 115 patients were included, and 105 children/
adolescents were monitored until the end of the study.
The losses in the different follow-up intervals occurred
for the following reasons: between the first and fourth
week, 1 patient died; between the fifth and seventh
weeks, 2 patients were transferred to another hospital,
and 2 patients died; in the eighth week, 1 patient started
radiotherapy in the head and neck regions, and 2 patients
died; and in the ninth week, 2 patients died.

The variables of interest were chosen based on
scientific literature that have studied the variables
involved with oral mucositis (4-15) and were included
other variables that we had interest in to evaluate as
risk factors, especially in the multivariate model. Thus,
the variables of interest in this study were: sex, age,
ethnicity, type of disease (hematologic or solid tumors,
blood group (all collected at diagnosis), period since the
last chemotherapy, class of chemotherapeutic drugs
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(Antimetabolites agents=methotrexate, 5-fluorouracil,
cytarabine, mercaptopurine, among others; Alkylating
agents=ciclofosfamide, ifosfamide, dacarbazine, among
others; Natural Products=vincristine, vimblastine,
etoposide, topotecan, daunorrubicin, L-asparaginase,
among others; Miscellaneous=cisplatin, carboplatin,
procarbazine, imatinib, among others), frequency of
chemotherapy doses, leukocytes and platelets counts and
creatinine blood level (all collected for 10 consecutive
weeks after the start of chemotherapeutic treatment. The
demographic, clinical and laboratory data were evaluated
from the medical records. The outcome (Severe oral
mucositis-SOM) was collected in each of the 10 weeks
of evaluation using the modified Oral Assessment Guide
(OAG) by a researcher calibrated (kappa>0.85) (5).

The patients were divided into case and control groups
within the prospective cohort according the presence or
absence of Severe oral mucositis in each week of clinical
evaluation.

During the follow-up of this study all the patients
and caregivers were clinically evaluated weekly and
instructed to rigorous oral hygiene care. When oral
mucositis was diagnosed in any phase (mild, moderate
or severe, according to OAG), low-level laser therapy
was performed according to the protocol: calibrated for
a wavelength of 670nm, power of 40mW, and dose of
4J[cm2, applied locally for 30 s on reddish, erosive and/
or ulcerated regions. Thus, all the patients received oral
health surveillance and were treated to oral mucositis
and to other oral problems. For this reason, this factor
was controlled and the variables “oral hygiene", "dental
treatments" and “treatment of oral mucositis” were not
included in the statistical analysis with the other variables.

Data were analysed using descriptive and inferential
statistics by logistic regression using R software version
3.1.3 (Bell Laboratories).

It was decided to group OAG scores 1 and 2 into
a nominal category designated "without SOM", which
received the code 0 in the database; and the score 3 into
another nominal category designated "with SOM", which
received the code 1 in the database; the latter was the
outcome of interest, and therefore, the outcome was
dichotomized. By adopting this criterion, whenever one
or more sites in the oral cavity evaluated by the OAG were
given a score of 3, the patient's oral mucositis status was
characterized as "with SOM" because of the occurrence of
ulceration in one or more sites, making the clinical status
more serious than those of other conditions evaluated
by the OAG. We adjusted models for each of the groups
of malignancies, a model for patients with hematologic
neoplasms and other for patients with solid tumors.

Initially, univariate analysis was conducted by binary
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logistic regression of the outcome of interest and each
variable of interest, adopting a significance level of 30%
to select the largest possible number of variables in the
multiple regression analysis. After completing the multiple
binary logistic regression analysis using the backward
method, the models were adjusted for each week of
follow-up, adopting a significance level of 5% for the
adjusted final models.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and national research committee and with the 1964
Helsinki declaration and its later amendments or
comparable ethical standards. This study was approved
by the Ethics Committee on Human Research under
Presentation Certificate for Ethics Assessment number
12922113.8.0000.5188 and all the patients gave informed
consent to be included in this study. Informed consent
was obtained from all individual participants included
in the study.

Results

We followed 105 patients during the 10-week follow-
up, being 54.30% male. In hematologic neoplasms group,
the female sex was predominant (n=28; 51.90%) and in
solid tumor group, the male sex was predominant (n=31;
60.800%).

The mean age for all patients was about 7.30+5.17
years old, with minimum and maximum values of 0 and
18 years old, respectively. For patients with hematologic
neoplasms (n=54), the mean age was 6.83+5.00, a
minimum of 2 and maximum of 18 years old; and for
patients with solid tumors (n=51), the mean age was
7.80+5.83 years old, with minimum of 0 and maximum
of 18 years old.

The highest concentrations of the neoplastic cases were
observed in patients with 2 years old (n=18; 17.0%), 4
years old (n=16; 15.20%), and 3 years old (n=10; 9.50%).
In the hematologic neoplasms group, the age with more
concentration of cases was 4 years old (n=12; 22.20%)
and the solid tumors group was 2 years old, with 11
(21.609%) cases.

The mixed ethnicity predominated compared with
the other ethnicities, corresponding to 50 (47.50%)
cases, followed by white (n=32; 30.6%), black (n=22;
21.00%), and indigenous (n=1; 0.90%) ethnicities. In both
patient groups (hematologic neoplasms and solid tumors)
prevailed patients with mixed ethnicity, corresponding to
50.00% and 45.10%, respectively.

In hematologic neoplasms group, the highest
prevalence was Acute Lymphoid Leukemia (n=42; 77.80%),
followed by Non-Hodgkin Lymphoma (n=8; 14.80%),
Acute Myeloid Leukemia (n=3; 5.60%) and Hodgkin
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Lymphoma (n=1; 1.90%). In solid tumors group the
highest prevalence was Wilms's tumor (n=18; 35.300),
followed by Osteosarcoma (n=13; 25.50%), Embryonal
Rhabdomyosarcoma (n=5; 9.8%), Adenocarcinoma (n=4;
7.80%), Neuroblastoma (n=3; 5.90%), and, with few cases,
Germinative cells and Brain tumors (n=2; 3.90%, each):
and Melanoma, Lymphoepithelioma, Alveolar Sarcoma
and Synovial Sarcoma (n=1; 2.00%, each).

Regarding the ABO blood groups, 53 patients (50.60%)
were type A, 41 (39.00%) were type O, 10 (9.50%) were
type B, and 1 (0.90%) was type AB. Additionally, 92
(87.60%) patients were positive for Rh factor, and 13
(12.40%) were negative. Both the groups, patients with
hematologic neoplasms and solid tumors, the blood of A
type was prevalent, with 30 (58.80%) and 23 (42.60%)
patients, respectively.

The distribution of the Severe oral mucositis for
each study group (hematologic and solid tumors) can be
observed in Table 1 and for the ten weeks of evaluation
there was not difference between the groups for the
distribution of SOM (p-value>0,05).

The distribution of the classes of chemotherapeutic
agents administrated to the patients and the means (and

Table 1. Distribution of severe oral mucositis in the groups of tumors,
hematologic (n=54) and solid (n=51), for the 10 weeks of evaluation.
Jodo Pessoa, Paraiba, Brazil. 2017

Treatment Severe oral Hematologic .
. Solid tumors p-value

week mucositis tumors
Yes 9 (47.40%) 10 (52.60%)

18t 0.696
No 45 (52.30%) 41 (47.70%)
Yes 19 (57.60%) 14 (42.40%)

2nd 0.394
No 35 (48.60%) 37 (51.40%)
Yes 18 (62.10%) 11 (37.900%)

3rd 0.178
No 36 (47.40%) 40 (52.60%)
Yes 16 (59.30%) 11 (40.70%)

4th 0.345
No 38 (48.70%) 40 (51.30%)
Yes 10 (47.60%) 11 (52.40%)

5th 0.696
No 44 (52.40%) 40 (47.60%)
Yes 19 (61.30%) 12 (38.70%)

6th 0.191
No 35 (47.30%) 39 (52.70%)
Yes 10 (45.50%) 12 (54.500%)

7t 0.528
No 44 (53.00%) 39 (47.00%)
Yes 16 (48.50%) 17 (51.50%)

gth 0.683
No 38 (52.800) 34 (47.20%)
Yes 10 (58.80%) 7 (41.20%)

gth 0.505
No 44 (50.00%) 44 (50.00%)
Yes 11 (64.70%) 6 (35.30%)

10t 0.232
No 43 (48.90%) 45 (51.10%)

Qui-Square test; level of significance = 5%.



standard deviation), minimum and maximum to frequency
of administration of chemotherapy doses for the 10 weeks
of evaluation, in the groups of tumors, hematologic and
solid are demonstrate in Tables 2 and 3, respectively.

The results of the logistic regression for each of
evaluation week are shown in the Table 4 (for group of
patients with hematologic tumors) and Table 5 (for group
of patients with solid tumors).

For the pediatric patients with hematologic tumors
were found factors associated to SOM in the 6th (increase
in frequency of chemotherapy doses (OR=3.02)) and in the
7th (female sex (OR=21.28) and increase in frequency of
chemotherapy doses (OR=2.51)) weeks of evaluation (Table
4). In this group of the patients, was possible to observe
that the frequency of administration of chemotherapy
doses had more influence than the chemotherapeutic
agents besides representing a risk factor also the female
sex compared to the male.

It was possible found factors associated to SOM
in five weeks of treatment for the group of patients
with solid tumors: in the 15t (female sex (OR=14.43),
and age increase (1.24)); 2" (Miscellany (OR=6.39)); 5t
(Antimetabolites (OR=17.44), Miscellany (OR=45.42), and
platelets reduction (OR=1.12)); 6™ (creatinine increase
(OR=1.63)); and in the 7t (creatinine increase (OR=2.39))
weeks of follow-up (Table 5). As way, it is observed that
the female sex presented a risk of 14.43 times higher than
the male in the 15t week, as well as the increase in the age
(each every one year of increase in age, the chance of SOM
occurrence is increased in 1.24 times). From the 2" week
of treatment, the chemotherapeutic agents (Miscellany
and Antimetabolites) and the increase in blood level of
creatinine constituted risk factors to SOM in patients
with solid tumors.

Discussion

To the best of our knowledge, this is the first study to
identify the factors associated with the occurrence of SOM
in children and adolescents undergoing chemotherapy
over a 10-week follow-up by developing statistical
models to identify factors involved for the emergence
of these lesions individualizing the group of patients
with hematologic neoplasms and solid tumors. The time
period in which this study was performed goes beyond
the other studies already published and the follow-up
period corresponds to the phase of treatment in which
the chemotherapy is instituted at a higher dose and
frequency to control tumor growth, especially in children
and adolescents, in reason of the diagnosis occurs lately
and there is a need to control tumor growth to increase
the chances of cure (1-5,7,8). In addition, the present
study evaluated jointly, to each week of treatment, several
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Table 2. Distribution of the classes of chemotherapeutic agents
administrated to patients in each of 10 weeks of evaluation, in the
groups of tumors, hematologic (n=54) and solid (n=51). Jodo Pessoa,
Paraiba, Brazil. 2017

Tumor group

Treatment Class of .
Week chemotherapeutic Hematologic
agents Solid n (%)
n (%)
Alkylating agents 5 (9.300%) 16 (31.400%)
. Antimetabolites 33 (61.20%) 9 (17.6000)
Natural products 13 (24.10%) 25 (49.00%)
Miscellaneous 3 (5.60%) 1 (2.000%)
Alkylating agents 1 (1.900%) 13 (25.50%)
- Antimetabolites 38 (70.40%) 9 (17.60%)
Natural products 13 (24.10%) 31 (60.809%)
Miscellaneous 3 (5.60%) 4 (7.90%)
Alkylating agents 4 (7.40%) 11 (21.60%)
- Antimetabolites 33 (61.20%) 10 (19.600%)
Natural products 14 (25.80%) 33 (64.70%)
Miscellaneous 3 (5.60%) 0 (0.00%)
Alkylating agents 2 (3.70%) 9 (17.70%)
- Antimetabolites 40 (74.10%) 10 (19.600%)
Natural products 10 (18.60%) 35 (68.60%)
Miscellaneous 3 (5.60%) 3 (5.90%)
Alkylating agents 3 (5.60%) 9 (17.70%)
st Antimetabolites 44 (81.50%) 11 (21.60%)
Natural products 4 (7.40%) 34 (66.70%)
Miscellaneous 3 (5.60%) 3 (5.90%)
Alkylating agents 1 (1.900%) 12 (23.50%)
- Antimetabolites 2 (3.70%) 9 (17.600%)
Natural products 11 (20.40%) 33 (64.70%)
Miscellaneous 3 (5.60%) 3 (5.90%)
Alkylating agents 2 (3.70%) 10 (19.600%)
7t Antimetabolites 44 (81.500) 10 (19.600%)
Natural products 5 (9.300%) 34 (66.70%)
Miscellaneous 3 (5.60%) 3 (5.90%)
Alkylating agents 1 (1.900%) 10 (19.600%)
g Antimetabolites 47 (87.10%) 10 (19.600%)
Natural products 5 (9.300%) 34 (66.70%)
Miscellaneous 3 (5.600) 3 (5.90%)
Alkylating agents 5 (9.300%) 9 (17.6000)
- Antimetabolites 42 (77.80%) 9 (17.60%)
Natural products 6 (11.20%) 35 (68.60%)
Miscellaneous 3 (5.60%) 4 (7.90%)
Alkylating agents 3 (5.60%) 10 (19.600%)
Lot Antimetabolites 43 (79.50%) 10 (19.60%)
Natural products 5 (9.300%) 34 (66.70%)
Miscellaneous 3 (5.60%) 3 (5.90%)

The sum of the percentual frequencies may result in more than
100.00% because in some weeks the same patient made use of more
than one type of chemotherapeutic class.
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variables correlated with the occurrence of SOM, since
the risk related to chemotherapy may be potentiated by
other factors, such as the sex, the age, the alterations
in blood components, the frequency of chemotherapy
administration and changes in creatinine blood level.

The outcome was determined considering that in the
Oral Assessment Guide (5), a condition receiving a score of
3 (Severe oral mucositis) could cause major impairmentsin
speech and swallowing and exposure to local and systemic
infections, which could significantly change the quality
of life and compromise the progress of antineoplastic
therapy, which might need to be interrupted to establish
antibiotic therapy to contain the infection (1-9).

All patients followed in this study were evaluated
weekly for oral mucositis according to the OAG and,
in case of minimal inflammation diagnosed in the oral
mucosa, the laser therapy was performed according to
the protocol described in the methods section. Likewise,
all other problems diagnosed in the oral cavity were

Table 3. Distribution of means to frequency of administration of chemotherapy doses
for the 10 weeks of evaluation, in the groups of tumors, hematologic (n=54) and

solid (n=51). Jodo Pessoa, Paraiba, Brazil. 2017

treated similarly in both study groups and the oral hygiene
conditions were evaluated and the patients and your
caregivers were instructed weekly to perform rigorous
oral hygiene each time they ate, upon waking up and
before bedtime. Thus, factors related to oral hygiene,
dental treatments and interventions in oral mucositis were
controlled and not evaluated in the statistical models.
Oral health surveillance is essential to the proper course
of antineoplastic treatment, especially in its onset (1,5).
The intervention, as soon as oral mucositis is diagnosed,
regardless of its stage, is essential to prevent worsening of
the condition. Attention and intervention as soon as oral
problems are perceived contribute to do not be necessary
to interrupt the antineoplastic treatment to treat oral
mucositis and other problems, so oral health surveillance
for these patients is a way to prevent oral disorders and
interruptions in antineoplastic therapy.

The age groups with the greatest impairment by
neoplasms corroborate the results of Nascimento et al.
(15), and the mean age found in the present
study was similar to the mean age reported by
Cheng et al. (14) for 102 patients (7.6 years).
Greater impairment among males was also
observed in other studies (4,14,16). In this

study, in hematologic neoplasms group, the

female wasslightly predominantand in group
of solid tumors, the male was predominant.
Among hematologic diseases, Acute
Lymphoblastic Leukemia is the underlying
disease with the highest predominance

‘Tvree:l:ment Tumor group Mean (SD) Minimum Maximum
) Hematologic  1.39 (0.92) 1 (n=45; 83.30%) 4 (n=4; 7.40%)
s

: Solid 1.59 (1.09) 1 (n=36; 70.60%) 5 (n=2; 3.90%)
; Hematologic  1.43 (1.03) 1 (n=45; 83.30%) 5 (n=2; 3.70%)
n

’ Solid 1.69 (1.34) 1 (n=39; 76.50%) 5 (n=4; 7.80%)
, Hematologic  1.48 (1.07) 1 (n=44; 81.50%) 5 (n=1; 1.90%)
r

’ Solid 2.00 (2.24) 1 (n=39;76.50%) 9 (n=3; 5.900)
N Hematologic  1.56 (1.12) 1 (n=42; 77.80%) 5 (n=1; 1.90%)

* Solid 2.04 (2.30) 1 (n=40; 78.40%) 9 (n=3; 5.900%)
N Hematologic  1.74 (1.21) 1 (n=37; 68.50%) 5 (n=1; 1.90%)

’ Solid 1.80 (2.05) 1 (n=41; 80.40%) 9 (n=3; 5.90%)
N Hematologic  2.09 (1.41) 1 (n=32; 59.30%) 5 (n=2; 3.70%)

° Solid 2.18 (2.24) 1 (n=34; 66.70%) 9 (n=3; 5.90%)
N Hematologic  2.20 (1.76) 1 (n=33; 61.10%) 8 (n=2; 3.70%)

’ Solid 2.06 (2.15) 1 (n=35; 68.60%) 9 (n=3; 5.900)
N Hematologic  1.78 (1.25) 1 (n=38; 70.40%) 4 (n=11; 20.400%)

’ Solid 1.98 (2.08) 1 (n=36; 70.60%) 9 (n=3; 5.90%)
N Hematologic  1.76 (1.28) 1 (n=39; 72.20%) 5 (n=2; 3.70%)

’ Solid 1.55 (1.30) 1 (n=40; 78.40%) 8 (n=1; 2.00%)
. Hematologic  1.89 (1.43) 1 (n=37; 68.50%) 6 (n=2; 3.70%)

© Solid 1.84 (2.01) 1 (n=39; 76.50%) 9 (n=3; 5.90%)

SD = Standard deviation.
82

among children and adolescents (4,15,17).

The mean duration of the tumor remission-
induction phase under a chemotherapy
regimen is 1.0 to 2.5 months, and in general,
after this period, other treatments, such as
radiation therapy and surgery, are combined
with chemotherapy (18). In addition, the
main complications of oral mucositis usually
appear during thisinitial period of treatment
(5.8). For these reasons, the evaluations were
conducted in the first 10 weeks of treatment,
with a mean duration of 2.5 months, to assess
when SOM occurred.

Previous studies have not estimated the
risk for SOM for the different sexes (14,15),
and associations between the occurrence
of SOM and the male sex are rare (19).
Meeske et al. (20) evaluated the toxicity
of chemotherapy in the first four phases
of therapy in children treated for high-risk
Acute Lymphoblastic Leukemia and observed
that female patients had higher levels of



gastrointestinal toxicity associated with chemotherapy,
required greater use of antibiotics, had longer hospital
stays, and showed a 2.8-fold higher risk of death from
chemotherapy-related causes compared with male
patients. These results are consistent with those of
the present study because of the high stomatotoxicity
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associated with the female sex both patients, with
hematologic and solid tumors.

The analysis developed for the solid tumors group
indicated that the treatment with Miscellaneous
and Antimetabolites constituted risk factors
for SOM in 2" and 5™ weeks, respectively. The

Table 4. Univariate and multiple analysis for occurrence of severe oral mucositis in pediatric patients with
hematologic tumors (n=54). Jodo Pessoa, Paraiba, Brazil. 2017

Univariate analysis

Multiple analysis

Treatment
N Reference category
wee Variable p-value OR [CI 95%] p-value
Skin Color 0.084 (white, mixed,
and indigenous)
« Not having been
I Antimetabolites 0.092 treated with this
drug type
Leukocytes © 0.127
Skin Color 0.286 Whl.tev .mlxed7 and
ond indigenous)
Platelets f 0.210
Skin Color 0.236 (white, mixed,
and indigenous)
Age 0.158
Blood
Blood Group 0.137 [(: A%r’og]ps
3rd Platelets f 0.090
Creatinine 4 0.088
Not having been
Natural Products 0.071 treated with this
drug type
Leukocytes © 0.211
Time since lastb 0.158
4th chemotherapy
Creatinine ¢ 0.115
Sex (Female) 0.281 Sex (Male)
5 Age * 0.304
Time since last 0.302
chemotherapy ®
Age ? 0.063
Time since last
0.126
chemotherapy ®
Not having been
Antimetabolites 0.049 treated with this
drug type
6th
Frequency of
B .02 [5.12-1.7 .001
chemotherapy doses ¢ 0.000 3.02[5 8] p<0.00
Leukocytes © 0.129
Platelets f 0.187
Creatinine ¢ 0.088
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Miscellaneous agents can be related to great cytotoxicity in
reason of alterations promoted in the normal cell functions
(13). In 2nd week, a higher frequency of patients used this
class of drugs compared to the other weeks, where the
same frequency only repeats in the 9t" week of treatment.
In the first weeks of treatment, the chemotherapy doses

need to be higher to observe the expected effect on the
reduction of solid tumor size and to predict the prognosis
of the tumor response to chemotherapy (10,15,16). In the
2nd week Miscellaneous was considered as an isolated risk
factor, but, in the 5 week, the effect of Miscellaneous
and Antimetabolites were enhanced by the increase in

Table 4. Univariate and multiple analysis for occurrence of severe oral mucositis in pediatric patients with
hematologic tumors (n=54). Jodo Pessoa, Paraiba, Brazil. 2017 (cont.)

Univariate analysis

Multiple analysis

Treatment Reference category
week Variable p-value OR [CI 95%] p-value
Sex 0.019 21.28 [38.35-11.81] 0.048 Sex (Male)
Age ® 0.095
7th Chenf;ig:f;?;;es . 0039 2.51 [5.27-1.20] 0.014
Leukocytes © 0.209
Platelets f 0.162
Sex (Female) 0.219 Sex (Male)
el oo
th
° cherljlrsglueerzg/ (()if)ses 0.164
Leukocytes ¢ 0.228
Creatinine ¢ 0.278
Sex (Female) 0.281 Sex (Male)
cherrl:;ig:rear;cyy(f(fses c 0126
Sex (Female) 0.281 Sex (Male)
Time P 0.131
Not having been
10t Natural Products 0.299 treated with this
drug type
Leukocytes © 0.182
Creatinine f 0.295

a=For each increase of 1-year; b=For each increase of 1-day; c=For each increase of 1-dose; d=For each increase
of 0.1-unit in the blood concentration; e=For each reduction of 1,000-leukocytes; f = For each reduction of
10,000-platelets. OR=0dds Ratio; CI=Confidence Interval. The increase or the reduction in blood components
were evaluated considering the normal parameters for pediatric patients.
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blood level of creatinine. Some authors reported that
the Miscellaneous and Antimetabolites agents are the
chemotherapeutic drugs most strongly associated with
stomatotoxicity and, consequently, with Severe oral
mucositis (1,3,13,21).

In the 6" week of evaluation, in the solid tumors group,
the blood level increase of creatinine was a risk factor. This
resultis similar to the other study that identified it as a risk

Braz Dent J 31(1) 2020

factor for the onset of Severe oral mucositis (22). Ip et al.
(16) did not find an association between the blood levels
of creatinine and the presence of Moderate to Severe oral
mucositis during the initial period of chemotherapy. This
increase was expected in blood creatinine, which previous
studies have identified as a risk factor; this increase has
also been shown to enhance the cytotoxicity of anticancer
drugs (23-25).

Table 5. Univariate and multiple analysis for occurrence of severe oral mucositis in pediatric
patients with solid tumors (n=51). Jodo Pessoa, Paraiba, Brazil, 2017

Univariate analysis

Multiple analysis

Treatment Reference
week Variable p-value OR [CI95%] p-value category
Sex (Female) 0.035 14.43 [25.02-8.33] 0.009 Sex (Male)
Age 2 0.042 1.24 [1.47-1.05] 0.010
Time since last 0111
chemotherapy ®
Not having been
1st Miscellany 0.012 treated with
this drug type
Frequency of
chemotherapy 0.210
doses ©
Creatinine ¢ 0.116
Leukocytes © 0.181
Age @ 0.101
Time since last 0.143
chemotherapy ®
Not having been
ond Miscellany 0.009 6.39 [7.80-5.77] 0.009 treated with
this drug type
Frequency of
chemotherapy 0.132
doses ¢
Platelets f 0.150
. Not having been
Al:yiz:lttlsng 0.278 treated with
8 this drug type
Not having been
Antimetabolites  0.125 treated with
this drug type
3rd
Not having been
Natural 0.265 treated with
Products ;
this drug type
Frequency of
chemotherapy 0.281
doses ©
Time since last 0.937
chemotherapy ®
Not having been
h
4 ;\izsztls 0.265 treated with
this drug type
Creatinine 4 0.093
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Additionally, an association between Antimetabolites
a class of chemotherapeutic drugs with potential
stomatotoxicity and increased blood creatinine was
observed, and these drugs were found to enhance the
stomatotoxic effects of the antineoplastic protocols
(2,25). Xu et al. (23) monitored the blood concentration
of methotrexate, one of the most commonly used drugs
in the 6% evaluation week (consolidation of remission

occurred at 6 weeks) in patients with Acute Lymphoblastic
Leukemia and Non-Hodgkin lymphoma in remission and
confirmed the hypothesis that the clearance of creatinine
in the blood can reduce the toxicity of Methotrexate in
the body. The effects of methotrexate in the body are
highly concerned (23), and this drug is regarded as one
of the most stomatotoxics. The blood concentration
of this drug has also been associated with increase of

Table 5. Univariate and multiple analysis for occurrence of severe oral mucositis in pediatric
patients with solid tumors (n=51). Jodo Pessoa, Paraiba, Brazil, 2017 (cont.)

Multiple analysis

Treatment Univariate analysis Reference
week Variable p-value OR [CI95%] p-value category
Time since last
.151
chemotherapy P 0.15
Not having been
Antimetabolites  0.038 17.44 [23.85-12.75] 0.019 treated with
this drug type
Not having been
th N 1 i
5 atura 0.095 treated with
Products -
this drug type
Not having been
Miscellany 0.187 45.42 [55.53-37.15]  0.008 treated with
this drug type
Platelets f 0.012 1.12 [1.21-1.02] 0.003
Not having been
Miscellany 0.019 treated with
6t this drug type
Creatinine 4 0.016 1.63 [2.44-1.09] 0.016
Sex 0.256
7t Leukocytes © 0.069
Creatinine 4 0.001 2.39 [4.13-1.39] 0.001
Time since last
132
chemotherapy ° 0.13
Frequency of
gth chemotherapy 0.131
doses ¢
Platelets f 0.057
Creatinine ¢ 0.159
Not having been
gth Miscellany 0.268 treated with
this drug type
Not having been
10t Miscellany 0.122 treated with

this drug type

a=For each increase of 1-year; "=For each increase of 1-day; °=For each increase of 1-dose; 9=For
each increase of 0.1-unit in the blood concentration; *=For each reduction of 1,000-leukocytes;
f=For each reduction of 10,000-platelets. OR=0dds Ratio; CI=Confidence Interval. The increase
or the reduction in blood components were evaluated considering the normal parameters for

pediatric patients.
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creatinine level in the blood (25).

The occurrence of oral mucositis is associated with
several factors, and within the reality of a public health
institution, the addition of the analysis of a genetic factor
ororal microbiological investigation of a predictive model
would not make the prediction of SOM feasible because
of the high costs of these periodic assessments. Therefore,
although the genetic component, the oral microbiota, and
the degree of malnutrition in patients were not evaluated
in the present study, all potential variables cited in classical
and recent studies (4,14,15,21) and liable to be easily
identified in medical records (records of prescriptions and
blood tests) were evaluated and included in this study.

In this study was possible to identify that the
frequency of administration of chemotherapy doses is
more important in the emergence of the Severe oral
mucositis in the patients with hematologic neoplasms,
and that the chemotherapeutic agents of Miscellany and
Antimetabolites classes are more important for increased
risk for Severe oral mucositis in the patients with solid
tumors. Itis important to observe that the high mortality
rate among cancer patients younger than 15 years was
associated with the occurrence of SOM (15,1%) compared
with the rate in patients with moderate oral mucositis
(7.4%) during the induction/intensification phase of
chemotherapy (19). The results of this study should be
carefully evaluated to guide the decision-making process
with respect to the health care that should be provided
to children and adolescents diagnosed with cancer,
particularly in the early stages of treatment.

Our study suggests that: for the patients with
hematologic neoplasms, to be female and the increased
of frequency of chemotherapy doses increased the risk
for SOM; and for patients with solid tumors, to be female,
the increased in age and in level blood concentration
of creatinine, the platelets reduction and the use of
chemotherapy with Miscellany and Antimetabolites agents
are associated with increased risk for SOM and this should
be given greater attention based on the estimated risks
associated with these factors.

These findings of this study demonstrate that for
patients with hematologic tumors, the frequency of
administration of chemotherapeutic agents has a greater
influence on the risk for severe oral mucositis and, for
patients with solid tumors, is the type of chemotherapy
that have the same influence, as does the increase in
age and creatinine blood levels. For both tumor groups,
females are more likely to develop of Severe oral mucositis.
These aspects are important to know about factors
that influence the appearance of Severe oral mucositis
in each tumor group and to consider about ways of
prevention, surveillance and action at the slightest signs

Braz Dent J 31(1) 2020

of inflammation in the oral mucosa. For patients with
hematologic tumors, our findings suggest need of increase
in oral health care for patients in 6™ and 7t weeks of
treatment (2" month of treatment), due to the influence
of administration frequency of chemotherapeutic agents.
For patients with solid tumors, the present study suggests
that greater attention should be given to patients treated
with the Miscellaneous and Antimetabolites classes, and
to those whose the creatinine blood levels are increased,
especially in the first seven weeks of treatment.

Resumo

Este estudo objetivou avaliar os fatores associados com a ocorréncia de
mucosite oral grave (SOM) em pacientes pediatricos oncoldgicos durante
o tratamento quimioterapico. Trata-se de um estudo de caso-controle
aninhado a uma coorte prospectiva que monitorou 105 pacientes por
10 semanas consecutivas apos o inicio do tratamento quimioterapico.
Regressao logistica foi utilizada para identificar os fatores associados com
a MOG, por grupo de malignidade (tumores hematoldgicos ou solidos)
(Sig.=5%). Para pacientes com tumores hematoldgicos foram encontrados
fatores associados com a MOG em duas semanas de tratamento: na 62
semana (aumento na frequéncia de doses de quimioterapia (OR=3,02))
e na 72 semana (sexo feminino (OR=21,28); e aumento na frequéncia de
doses de quimioterapia (OR=2,51)); e para pacientes com tumores slidos
foram encontrados fatores associados com MOG em cinco semanas
de tratamento: na 12 semana (sexo feminino (OR=14,43), aumento na
idade (OR=1,24)); na 22 semana (Miscelanea (OR=6,39)); na 5° semana
(Antimetabolitos (OR=17,44); Miscelanea (OR=45,42); e redugio de
plaquetas (OR=1,12)); na 62 semana (aumento na creatinina (OR=1,63));
e na 72 semana (aumento na creatinina (OR=2,39)). Para pacientes com
tumores hematoldgicos, ser do sexo feminino e o aumento na frequéncia
de doses de quimioterapia aumentou o risco para MOG; e, para pacientes
com tumors solidos, ser do sexo feminino, o aumento na idade e nos
niveis de concentracao sanguinea de creatinina, a reducéo no niimero de
plaguetas e o uso de quimioterapia com agentes das classes Miscelanea
e Antimetabolitos estiveram associados com o aumento no risco para
a ocorréncia de MOG.
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