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Abstract
The aim of this study was to evaluate the frequency of oral mucositis in patients with hematologic malignancies and relating to the
cancer treatment and chemotherapy regimen. This was a cross-sectional study with 112 patients with hematologic malignancies
treated by chemotherapy. The association between oral mucositis and the variables was performed by Pearson’s chi-square test,
considering a 5% error probability. The frequency of oral mucositis was low (25%). Its occurrence was associated with hema-
topoietic stem cell transplantation (PR = 3.33, 95%CI = 1.60–6.91) and the use ofmelphalan ormethotrexate (PR = 5.26, 95%CI
= 2.31–11.95). Some chemotherapy drugs, such as melphalan and methotrexate, are more toxic to the oral mucosa, as well as the
chemotherapy regimen prior to hematopoietic stem cell transplantation. Furthermore, the low frequency of oral mucositis may be
related to preventive non-pharmacological protocols, like cryotherapy during drug infusion and laser therapy. This result suggests
the importance of the oral care to patients with hematologic malignancies undergoing chemotherapy.
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Introduction

Mucositis is an acute inflammatory reaction of the gastroin-
testinal tract resulting from chemotherapy and/or radiothera-
py. The lesions are commonly characterized as large, irregu-
lar, deep, and painful ulcers, often covered by a
pseudomembrane and may be infected secondarily [1, 2].
The most common sites for oral mucositis are the lip mucosa,
the jugal mucosa, the mouth floor, the belly, the borders of the
tongue, and the oropharynx [1].

This complication has a direct impact on patients undergo-
ing cancer treatment, as it may result in increased pain symp-
toms, eating difficulties, need for parenteral nutrition, and de-
creased quality of life [3]. Additionally, there are financial
problems due to high hospital charges and treatment costs [4].

Recent studies on the pathophysiology of mucositis have
helped to understand its occurrence and the development of
prophylactic techniques. However, oral mucositis is very dif-
ficult to manage and so far, there is no fully effective protocol
for its treatment [2]. So, this study was aimed at evaluating the
frequency of oral mucositis and its relationship to the cancer
treatment and chemotherapy drugs in patients with hemato-
logic malignancies.

Methods

Study Design and Ethical Considerations

This was an observational study, conducted at a university
hospital, from November 2013 to February 2016, with pa-
tients submitted to hematologic malignancy treatment. The
study was approved by the Research Ethics Committee of
university hospital (number 1.158.496).

Patients and Data Collection

Patients submitted to hematologic malignancy treatment, prior
to or during the period of the survey and receiving
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professional oral care, were included. The exclusion criterion
was poor general health status to perform the oral exam.

Patients who met the eligibility criteria and who agreed to
participate in the study signed an informed consent form.
Information about the sample (age, sex, and education level)
and disease (diagnosis and treatment) was collected in the
record of the hospital. The patients were submitted to oral
examination to identify oral mucositis. Patients who had al-
ready been discharged from the hospital and were receiving
follow-up care had the data collected by secondary sources.

Protocol of the Hospital’s Oral Care Department for
Oral Mucositis Control

Cryotherapy (ice cubes applied on the oral mucosa during
chemotherapy infusion) and laser therapy on the oral mucosa
were performed during cancer treatment. We employed an
AIGaInP laser with the following parameters: wavelength of
660 nm, power 60 mW, and energy density 5 J/cm2. We
applied red laser light on all the oral mucosa, daily or on 48-
h interval. The standard protocol comprises seven applications
in 15 days.

Oral Health Care Assessment

Prior to cancer treatment or between cycles of chemotherapy,
the patients received dietary and oral hygiene guidance and
had infectious foci and dental biofilm removed. Moreover,
preventive strategies were used during chemotherapy cycles
for maintenance of oral health, such as daily tooth brushing
and use of dental floss.

Data Analysis

The Statistical Package for the Social Sciences (SPSS) soft-
ware (IBM SPSS Statistics for Windows, version 22.0,
Armonk, NY: IBM Corp.) was used for statistical analysis
of the data. Descriptive statistics was carried out to character-
ize the distribution of sociodemographic factors, the hemato-
logic disease, and the cancer treatment modality as well as the
frequency of oral mucositis and chemotherapy drugs used in
these patients. The chi-square test was used for analysis of
categorical data. Univariate analysis was performed to de-
scribe the likelihood of patients undergoing melphalan or
methotrexate treatment to present oral mucositis compared
with patients undergoing other chemotherapy regimen. Also,
this analysis was performed to compare the oral mucositis
frequency between patients undergoing hematopoietic stem
cell transplantation (HSCT) or other therapies. For all analy-
ses, the level of significance was set at < 0.05.

Results

Considering the eligibility criteria, the sample was composed
of 112 patients with hematologic malignancies. Twenty-four
data were collected by means of secondary sources.

Table 1 shows characteristics related to sociodemographic
factors, hematologic disease, cancer treatment modality, and
chemotherapy regimen, as well as the frequency of oral mu-
cositis. The ages varied between 15 and 85 years old, mean of
41.08 (± 17.26) years old, with a discrete predominance of the
43- to 54-year-old group. Of the 72 patients who provided
information about educational level, there was a prevalence

Table 1 Sociodemographic characteristics, hematologic disease, cancer
treatment, oral mucositis, and chemotherapy drugs used in patients with
hematologic malignancies at a university hospital, Salvador, Bahia,
Brazil, 2013–2016

Variables and categories N %

Age

15–24 years 28 25.0

25–42 years 27 24.1

43–54 years 30 26.8

> 54 years 27 24.1

Sex

Male 54 48.2

Female 58 51.8

Education levela

Up to 8 years 33 45.8

9–11 years 30 41.7

> 11 years 09 12.5

Hematologic diseases

Acute leukemia 41 36.6

Chronic leukemia 10 8.9

Lymphomas 27 24.1

Multiple myeloma 32 28.6

MDS 02 1.8

Cancer treatment

Underwent HSCT 48 42.9

Did not undergo HSCT 64 57.1

Oral mucositis

Yes 28 25.0

No 84 75.0

Used chemotherapy drugs

Melphalan/methotrexate 46 41.1

Other chemotherapy drugs 66 58.9

a The absolute and relative frequencies of this variable were calculated for
72 patients. The remaining 40 patients did not provide information about
educational level

MDSmyelodysplastic syndromes,QTx chemotherapy,HSCT hematopoi-
etic stem cell transplantation
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of patients with up to 8 years of schooling, followed by pa-
tients between 9 and 11 years (Table 1).

Concerning the oncologic disease, acute leukemia andmul-
tiple myeloma were the most frequent. Regarding the cancer
treatment, most patients were submitted to treatments other
than HSCT. Only 28 subjects (25%) had oral mucositis and
46 (41.1%) used melphalan or methotrexate (Table 1).

Table 2 shows the association between the cancer treatment
and the chemotherapy drugs used and the frequency of oral
mucositis. There was a statistically significant association be-
tween these variables (p ≤ 0.05). Hematologic malignancy
patients who underwent HSCT had more oral mucositis than
those did not submitted (PR = 3.33, 95% CI = 1.60–6.91).
Similarly, hematologic malignancy patients who used mel-
phalan or methotrexate had more oral mucositis than those
who used other chemotherapy drugs (PR = 5.26, 95% CI =
2.31–11.95).

Discussion

The results showed that the frequency of oral mucositis in the
studied population was low (25% of the sample), compared
with other studies. Scully et al. [5] sustain that at least 40 to
70% of the patients treated with chemotherapy are likely to
have oral mucositis. In the study carried out by Rodrigues
et al. [6], 93.6% of the patients with multiple myeloma, who
underwent chemotherapy with melphalan, showed some de-
gree of oral mucositis. The results of Ramírez-Amador et al.
[7] found 41.37% of oral mucositis in patients with leukemia.

A possible explication for our results is the oral care pro-
vided to patients of this study. Laser therapy and cryotherapy
were the protocols adopted for the prevention of oral mucosi-
tis at the institution. These protocols are based on scientific
evidence showing a reduction in the frequency and severity of

oral mucositis when these associated therapies are used, prior
to the onset of chemotherapy [8–13].

Prevention of oral mucositis can be explained by laser ther-
apy mechanism of action, based on the absorption of visible
and near-infrared monochromatic radiation by components of
the electron respiratory chain, increasing cell metabolism and
its resistance to damage caused by chemotherapy drugs
[14–18]. Oral cryotherapy promotes vasoconstriction by re-
ducing blood flow in the oral cavity and, consequently, the
amount of chemotherapy delivered to oral tissues [19, 20].

The oral mucositis is the major cause of painful symptom-
atology during the chemotherapy, which may lead to oral
feeding difficulties, requiring the use of parenteral nutrition
or even the interruption of the antineoplastic treatment [7].
Therefore, preventing oral mucositis diminishes suffering
and improves better quality of life for these patients.
Consequently, health costs are reduced due to fewer comor-
bidities, fewer opioids, shorter length of hospital stay, and less
need for parenteral nutrition [3, 8].

We also observed that the occurrence of oral mucositis
was associated with HSCT and the use of melphalan or
methotrexate. Regarding the association between HSCT
and the occurrence of oral mucositis, our study showed that
patients who were submitted to HSCT were more likely to
develop oral mucositis in comparison to those who were
not submitted to this therapy, although the preventive pro-
tocol was used. This can be explained because the condi-
tioning regimen prior to HSCT is intense and the patient’s
immune recovery is slow, leading to the development of
adverse effects, such as vomiting, diarrhea, and oral com-
plications [21]. However, studies using laser therapy and
oral cryotherapy have shown a reduction in the severity
and painful symptoms of oral mucositis in patients submit-
ted to HSCT [22, 23]. Therefore, even if mucositis de-
velops clinically, these therapies are fundamental to im-
prove quality of life during HSCT.

Table 2 Association between
oral mucositis and cancer
treatment and chemotherapy
drugs in patients with
hematologic malignancies at a
university hospital, Salvador,
Bahia, Brazil, 2013–2016

Variables Oral mucositis PR CI95% p

Yes No

n % n %

Cancer treatment 3.33 1.60–6.91 0.001*
Underwent HSCT 20 41.7 28 58.3

Did not undergo HSCT 08 12.5 56 87.5

Chemotherapy drugs

Melphalan/methotrexate (IV) 22 47.8 24 52.2 5.26 2.31–11.95 0.000*
Other chemotherapy drugs 06 9.1 60 90.9

QTx chemotherapy, HSCT hematopoietic stem cell transplantation, IV intravenous, PR prevalence ratio, CI95%
95% confidence interval; p < 0.05

*Chi-square test with Yates correction
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Additionally, the incidence and severity of oral mucositis
depend on the type of HSCT. The study conducted by
Vagliano et al. [1] showed that adults undergoing allogeneic
HSCT had 2.88-fold higher risk of developing severe muco-
sitis than those submitted to autologous HSCT. Also, subjects
who underwent allogeneic transplantation and who used
methotrexate for prophylaxis of graft-versus-host disease
(GVHD) had a higher incidence and severity of mucositis
when compared to those who did not use methotrexate as
prophylaxis for GVHD [21].

In our study, it was not possible to determine the HSCT
modality performed (autologous or allogeneic). However, it is
believed that most patients were submitted to autologous
HSCT, since this is more commonly performed at this hospi-
tal. This also would explain the low frequency (25%) of oral
mucositis in the evaluated sample.

Regarding the association between oral mucositis and
the use of melphalan or methotrexate during the antineo-
plastic treatment, we observed that patients who used
these chemotherapy drugs were more likely to develop
mucositis compared to those who used other chemother-
apy regimen. Methotrexate is a specific drug of the S
phase of the cell cycle and inhibits the synthesis of
DNA. Acting in this phase, this drug has more toxic
effects on oral mucosa, and therefore, it has been asso-
ciated with the development of oral mucositis, especially
in high doses (> 1 g/m2) [24–27]. Also, some studies
suggest that this drug is secreted in the saliva, which
may increase its toxicity in the oral mucosa [26, 27].
Melphalan is cycle-non-specific alkylating drug that
causes changes in the DNA chain and prevents its repli-
cation. It is also associated with the development of mu-
cositis, especially at high doses (> 140 mg/m2) [24, 27].
This high dose is used in the conditioning regimen for
autologous HSCT as a single agent or in combination
with other chemotherapy drugs [28].

In our study, leukemia and multiple myeloma were the
most frequent hematologic malignancies, which are treated
with chemotherapy protocols including methotrexate [24]
and melphalan [28], respectively. Therefore, it is important
to emphasize that the dentist should perform interventions that
prevent oral mucositis in patients who will undergo chemo-
therapy protocols that include high doses of methotrexate
(CODOX-M, FLAMSA, or HyperCVAD cycles) and mel-
phalan (BEAM chemotherapy) and when a chemotherapy
drug is used as a sole agent in the conditioning regimen for
autologous HSCT.

Regarding research limiting factors, this was a cross-
sectional study; therefore, we were careful not to infer causal
relations due to the difficulties in establishing the temporal
association between outcome and exposure. Furthermore, data
collected from secondary sources did not yield complete in-
formation about the HSCT modality performed.

Conclusions

In conclusion, this study showed that melphalan and metho-
trexate, as well as HSCT with a conditioning regimen, are
associated with the development of oral mucositis. The low
frequency of oral mucositis may be related to the non-
pharmacological preventive protocols performed in these pa-
tients, reinforcing the importance of the dentist in the health
team.
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