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Introduction

Oral Mucositis (OM)
process. The pathogenesis of OM comprises a sequence

is a complex biological

of biological events possibly influenced by the oral
microbiome and by the environment, leading to the
positive regulation of pro-inflammatory cytokines,
resulting in the thinning of the epithelium through tissue
damage and cell death®,

People receiving chemotherapy for cancer are at
risk of developing mucositis as a side effect®, which
can occur in 20% to 40% of the patients undergoing
conventional chemotherapy regimens®.

Among the antineoplastic agents that cause these
changes in the oral mucosa is 5-fluorouracil (5-FU)®.
5-FU is a drug used in the treatment of solid cancers,
such as those of the gastrointestinal tract and breast,
and has a short half-life®®.

OM is a side effect that causes several changes
in the patient, such as pain, difficulty in eating, risk
of infection and bleeding, and distress, in addition to
causing an increase in the treatment cost, both for
the patient and for the health system, since it needs
medications to control pain and infections and often
requires hospitalization for enteral support®-),

Oral cryotherapy is characterized by the application
of ice in the oral cavity or by mouth rinsing with iced
water before, during, and after the administration of the
chemotherapy drugs). The use of cryotherapy is based
on the assumption that ice-induced vasoconstriction will
reduce blood flow in the oral mucosa, resulting in lower
local concentrations of the chemotherapeutic agents,
reducing the chance of OM®,

Therefore, the objective of this study was to verify
the effect of cryotherapy compared to the oral hygiene
protocol with physiological serum in reducing the
incidence and severity of oral mucositis in patients using
5-fluorouracil in bolus.

Method

A controlled, randomized, double-blind, and multi-
center clinical trial, carried out between December 2016
2018 in two
chemotherapy outpatient clinics belonging to the Unified
Health System (Sistema Unico de Satide, SUS).

The study population consisted of cancer patients
admitted to the

outpatient clinics. To establish the sample size, it was

and December Brazilian cancer

aforementioned chemotherapy
estimated based on a previous study®, where the power
calculation to determine the number of participants in
each group was performed in relation to the expected
change in the grade of mucositis, as assessed by the

World Health Organization Scale®. Thus, considering
a level of p<0.05 and 80% of power as significant, a
minimum of 24 participants in each group was necessary.
However, 30 participants were included in each group,
corresponding to a total of 60 participants.

A consecutive sample of patients who attended
outpatient chemotherapy units was assessed for
eligibility. The inclusion criteria were the following:
patients over 18 years of age, with some solid cancer,
undergoing therapy with 5-fluorouracil (5-FU) in bolus
as part of the chemotherapy protocol, regardless of the
protocol used. Patients undergoing treatment with 5-FU
who had any of the following criteria were excluded
from the study: radiotherapy treatment in the head and
neck region, smoking and alcoholism habits, history
of tooth sensitivity, use of oxaliplatin chemotherapy
concomitant with the use of 5-FU, since cryotherapy
tends to aggravate the neurotoxicity caused by this
chemotherapy.

Study design

Before the start of collection, the researchers
introduced themselves to the nursing staff in the field of
study and explained the study, highlighting the criteria
for inclusion and exclusion of patients in the research.

Two assistant researchers were trained and
instructed not to provide information to any participant
about the use of cryotherapy and physiological serum to
prevent mucositis, as well as guidelines on oral hygiene,
adequate nutrition or others that could interfere with the
results of the research.

On the collection days, the nurses signaled
the patients considered eligible to the two assistant
researchers. In the first moment, the first assistant
researcher provided the patient with all the information
regarding the study. The patients were informed about
the need for new assessments after the intervention
and that one of the researchers would contact them by
phone to schedule a place and time for the subsequent
evaluations, which could take place at the outpatient
clinic or at their homes, according to their preference.
After the guidelines, the patients were invited to
participate in the research and, if they agreed, the
signing of the Free and Informed Consent Form (FICF)
and the assessment of the grade of mucositis before the
intervention were performed.

In the second moment, the second assistant
researcher took out an envelope previously prepared
revealing in which group the patient would be
included and applied the intervention. The sealed and
opaque envelopes, sequenced with the “experimental

group” (EG) or “control group” (CG) designation, were
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made by a professional with no involvement in data
collection. It should be noted that the researchers
responsible for the application of the data collection
instrument were not involved in the application of the
intervention.

The patients were randomized by a statistician
into two groups: experimental group (EG) and control
group (CG), with a 1:1 allocation rate, using a table of
random numbers generated in the Epi Info software,
version 7.1.4.

The person responsible for the statistical analysis
was also blinded since, before the data were made
available, the CG and EG were coded in G1 and G2 to
prevent him from distinguishing the group that received
the intervention.

Clinical and sociodemographic data, such as
age, schooling, marital status, type of cancer, and
chemotherapy treatment protocol were collected from
the patient’s medical record; information about origin,
current occupation, income, religion, smoking and
alcoholism habits, use of dental prosthesis, frequency
of dental consultations, and use of mouthwashes were
collected from interviews with the participant, using an
instrument developed by the researchers.

For the participants in the experimental group, the
researcherappliedice to the oral cavity, starting 5 minutes
before the 5-FU infusion and lasting for 30 minutes of
continuous administration, as recommended®®. It should
be noted that there is no determination in the literature
about the amount of grams of ice to be applied, only
that the ice should be easily moved in the oral cavity,
for which ice pieces are recommended. Therefore, the
participant was provided with pieces of ice packaged in
a plastic cup for individual use and a napkin. The ice was
being replaced as it ran out. For the patients with dental
prostheses, their removal and packaging in a plastic cup
was requested before the intervention.

The participants in the control group were instructed
to perform mouthwashes with 10 ml of physiological
serum, at room temperature, three times a day, for
one minute, and for a period of 14 days after application
of the chemotherapy drug. All the instructions for the
use of physiological serum were inserted in a label that
was attached to each serum bottle provided by the
researchers to the patient.

Measurement of mucositis: mucositis was
evaluated for both experimental and control groups,
according to the World Health Organization (WHO)
mucositis assessment scale®, a scale considered ideal
because it incorporates both clinical and functional
factors, and has its validity established in several
studies on the theme®1-13), On this scale, mucositis

is classified into four grades, namely: Grade 0: no
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changes; Grade 1: erythema; with or without pain;
Grade 2: erythema, ulcers, the patient can eat a solid
diet; Grade 3: ulcers, extensive erythema, the patient
is unable to eat a solid diet; Grade 4: extensive
mucositis that does not allow oral feeding. To assess
mucositis, personal protective equipment was used, in
addition to a pocket flashlight.

The outcome was measured in three moments. The
first evaluation was carried out before the administration
of 5-FU (T1), the second evaluation 7 days after
intervention (T2), and the third, 14 days after (T3).
These evaluation points were established considering
that the symptoms of mucositis develop from the 5% day
after the administration of the chemotherapy drug in
question, and may last until the 14t day(.

A total of 127 participants were assessed for
eligibility (Figure 1) at the two centers where the
research was conducted. Of these, 25 and 22 did
not meet the inclusion criteria in Centers 1 and 2,
respectively. Thus, 80 participants were randomized
in the 2016 and
December 2018. There were ten losses in the follow-

clinics between December
up of the experimental group due to the impossibility
of contact by phone, 4 in Center 1 and 6 in Center 2,
and ten losses in follow-up in the control group due
to the participant’s non-adherence to mouthwash with
physiological serum during the 14 days (4 patients),
death (2 patients) or impossibility of contact by
phone (4 patients), totaling 7 at Center 1, and 3 at
Center 2. There were no analysis losses. Thus, the
final sample consisted of 30 patients in each group.

The data obtained from the research instruments
were entered twice and organized in an electronic
spreadsheet using the Microsoft Office Excel 2007
program. Subsequently, this spreadsheet was exported
to the IBM - SPSS statistical program, version 22, in
which all the statistical analyses of this study were
carried out. The variables for sociodemographic
characterization of the sample were analyzed using
descriptive statistics, with analyses of distributions and
frequencies. In order to verify homogeneity between the
control and experimental groups, Levene’s homogeneity
test was applied.

The McNemar test was performed to assess
the significance of intragroup changes, in different
assessments of the grade of mucositis. In this test,
each participant is used as their own control, and the
measurement is made on a nominal or ordinal scale.
For the intervention to show significance of change,
the results obtained must be greater than 1, and their
respective confidence intervals must not exceed the null
value, which is 1. The significance level of the statistical
test was set at 5% (a=0.05).
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To analyze the intergroup comparison, the ANOVA
test was used, with a significance level of 5% (a=0.05).
The research was approved by the Research
Ethics Federal

Committees of the University

Assessed for eligibility in Center 1 (n=59)

of Ceard and of the Walter Cantidio University
(CAAE: 57369316.9.00005054),
in the Brazilian Registry of Clinical Trials platform
(RBR-4k7zh3).

Hospital recorded

Assessed for eligibility in Center 2 (n=68)

Excluded in Center 1 (n=25)

e Using oxaliplatin (n=14).

e Resident in a distant municipality with
no mobile network (n=10).

e Mouth sensitivity (n=1).

> .

» Included: Participant aged =18 years old,
with solid cancer and using 5-FU in bolus.

Excluded in Center 2 (n=22)

e Using oxaliplatin (n=14).
Resident in a distant municipality
with no mobile network (n= 7).

e Cognitive deficit (n=1).

Randomized (n=80)

v

Allocation
. . e Allocation to the Control Group, Center 1
e Allocation to the Experimental Group, (n=15).
Center 1 (n=15). ¢ Allocation to the Control Group, Center 2
¢ Allocation to the Experimental Group, (n=25).
Center 2 (n=25).
Follow-up
Control Group
e Center 1: Loss of follow-up due to
Experimental Group non-adherence to mouthwash with
e Center 1: Loss of follow-up due to physiological serum (n=3), death (n=2),
impossibility of contact due to absence and impossibility of contact due to
of telephone network (n=4). absence of telephone network (n=2).
e Center 2: Loss of follow-up due to e Center 2: Loss of follow-up due to
impossibility of contact due to absence non-adherence to mouthwash with
of telephone network (n=6). physiological serum (n=1), and
impossibility of contact due to absence
of telephone network (n=2).
Analysis

Analyzed in the EG* (n=30)
e Excluded from the analysis (n=0).

“EG = Experimental Group; ‘CG = Control Group

Analyzed in the CG'" (n=30)
e Excluded from the analysis (n=0).

Figure 1 - Flow diagram of the study. Fortaleza, CE, Brazil, 2018

Results

The sample consisted equally of men (n=30)

and women (n=30) in the groups, with a mean

age of 56.15 (£14.95), and the majority having

gastrointestinal tract cancer, both in the EG (83.3%) and
in the CG (93.3%). The sample variables that showed
age (p=0.152),
gender (p=0.849), occupation (p=0.597), schooling (p=
0.791), family income (p=0.220), religion (p=0.157),

homogeneity were the following:
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smoking (p=0.053), alcoholism (p=0.874), use of dental
prosthesis (p=0.453), daily oral hygiene (p=0.453),
use of mouthwash (p=0.254), and periodic visit to the
dentist (p=0.675). There was no homogeneity regarding
the type of cancer (p=0.005).

Both the patients in the CG and in the EG did not
have a regular habit of using mouthwash, the same
occurring with respect to regular visit to the dentist
in the vast majority of the sample of patients in the
CG (76.6%) and in the EG (70.0%) (Table 1).

Table 1 - Demographic and clinical characterization of the participants in the control and experimental groups.

Fortaleza, CE, Brazil, 2018

Group
Variables
Control Experimental P

Male 15 (50%) 15 (50%) 1.00°

Gender
Female 15 (50%) 15 (50%)

Origin Capital 25 (83.3%) 15 (50%) 0.013°
Inland 5(16.7%) 15 (50%)

Occupation Domestic worker 1(3.3%) 2(6.65%) 0.989°7
Housewife 1(3.3%) 2 (6.65%)
Autonomous professional 4 (13.4%) 4(13.4%)
Public server 1(3.3%) 1(3.3%)
Retired 9 (30%) 9(30%)
Other 14 (46.7%) 12 (40%)

Schooling lliterate 4 (13.4%) 7(23.3%) 0.8541
Incomplete elementary school 13 (43.3%) 10 (33.34%)
Complete elementary school 4(13.4%) 3(10%)
Incomplete high school 0 (0%) 1(3.3%)
Complete high school 6 (20%) 6 (20%)
Higher education 3 (10%) 3 (10%)

Marital status Single 11 (36.7%) 5(16.7%) 0.2141
Married 14 (46.7%) 15 (50%)
Stable union 2 (6.65%) 4 (13.3%)
Widow 1(3.3%) 5(16.7%)
Divorced 2 (6.65%) 1(3.3%)

Family income Less than 1 minimum wage 9 (30%) 7 (23.3%) 0.758"
1 to 3 minimum wages 19 (63.35%) 22 (73.4%)
>3 to <=7 minimum wages 2 (6.65%) 1(3.3%)

Religion Catholic 22 (73.3%) 24 (80%) 0.552F
Evangelical 8 (26.7%) 6 (20%)
Others 1(3.3%) 0 (0%)

Smoking Yes 11 (36.7%) 8 (26.7%) 0.580
No 19 (63.3%) 22 (73.3%)

Dental prosthesis Yes 19 (63.3%) 14 (46.7%) 0.299
No 11 (36.7%) 16 (53.3%)

Mouthwash Yes 5(16.7%) 8 (26.7%) 0.532
No 25 (83.3%) 22 (73.3%)

Visit to the dentist Yes 7 (23.3%) 9 (30%) 0.771
No 23 (76.7%) 21 (70%)

Alcoholism Yes 7 (23.3%) 7 (23.3%) 1.00°
No 23 (76.7%) 23 (76.7%)

Type of cancer Genitourinary tract 0 (0%) 3 (10%) 0.0257
Gastrointestinal tract 25 (83.35%) 27 (90%)
Breast 2 (6.65%) 0 (0%)
Other tumors 3 (10%) 0 (0%)

Comorbidities Yes 10 (33.3%) 15 (50%) 0.295
No 20 (66.7%) 15 (50%)

Diabetes Mellitus Yes 5(16.7%) 9 (30%) 1.00°
No 25 (83.3%) 21 (70%)

Systemic Arterial Hypertension ~ Yes 5(16.7%) 7 (33.3%) 1.000°
No 25 (83.3%) 23 (76.7%)

Total 30 (100%) 30 (100%)

“Chi-square test; "Fisher’s exact test
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Regarding the clinical protocols for
chemotherapy treatment, it was \verified that
48.33% used Flox (5-FU+oxaliplatin) and

5-FU+leucovorin (Mayo Clinic) (20%). It is noteworthy
that cryotherapy was applied to the participants who
received the Flox protocol only on the days when
they did not receive oxaliplatin. Separating by group,
we have that, in the EG, 40% used Flox, while 23.3%
received 5-FU+leucovorin. In the CG, 36.67% used
Flox, followed by 16.67% of 5-FU+leucovorin. There
was homogeneity between the groups in relation to the
clinical protocol (p=0.889).

Regarding the interval between cycles, it was
identified that both established protocols had a weekly
interval. It was verified that there was also homogeneity
between the cycle intervals (p=0.076).

There was a significant variation in the prevalence
of the grade of mucositis outcome in both groups at
moments T1 and T2. At T3, there was a slight reduction
in relation to T2, in both groups. Even with this similar
delineation of the occurrence of mucositis in both groups,
it is observed that the CG showed peak prevalence at
T2 (26.6%).

Regarding the presence of mucositis, in both
groups, it is verified that, at T1, 10% of all the patients
presented mucositis, which increased to 21.7% at T2,
decreasing to 8.3% at T3.

Considering separately by group, it is observed that

the patients of the EG had a higher prevalence of mucositis

at T1, when compared to the CG (13.3% x 6.7%). At T2,
there is 26.6% prevalence of mucositis in the CG, while
in the EG the prevalence of the outcome was 13.3%.
It is observed that, at that moment, the prevalence
of mucositis in the patients selected in the EG was
maintained in relation to the result of the previous
evaluation. In relation to the CG, it is verified that
the prevalence of mucositis doubles in relation to the
previous assessment. Regarding T3, it was verified that
the prevalence of mucositis in the CG was 13.3% while
in the EG it was 3.3%. It is also seen that the absence
of Grade 2 mucositis in the EG was prevalent (Table 2).

When analyzing the intergroup comparison, it was
verified that cryotherapy showed limited efficacy, since
there was no statistically significant difference between
the experimental and control groups in the different
assessments regarding the grade of mucositis (Table 3).
in the
EG (intraclass analysis), it was verified that cryotherapy

Regarding the reduction of mucositis
had a chance of approximately six times (OR: 6.5;
X?2=14.7; DoF:1; CI: 2.68-201.99) toreduce the presence
of mucositis regardless of the grade in the individuals
selected between the first and the second assessments,
presenting significant statistics (p=0.000126). Between
the second and third assessments, and between the first
and third, the use of this intervention was able to reduce
by approximately seven times the chance of presenting
mucositis, in each comparison (OR: 7.25; X?=17.4;
DoF:1; CI: 3.03-189.91).

Table 2 - Distribution of the grades of mucositis outcome of the participants at different assessment moments, in the

control and experimental groups. Fortaleza, CE, Brazil, 2018

Assessments Grades’ Control Experimental Total
T1 Grade 0 28 26 54
93.3% 86.7% 90.0%
Grade 1 2 3 5
6.7% 10.0% 8.3%
Grade 2 0 1 1
0.0% 3.3% 1.7%
T2 Grade 0 23 26 47
76.7% 86.7% 78.3%
Grade 1 7 4 12
23.3% 13.3% 20.0%
Grade 2 1 0 1
3.3% 0.0% 1.7%
T3 Grade 0 26 29 55
86.7% 96.7% 91.7%
Grade 1 4 1 5
13.3% 3.3% 8.3%
Grade 2 0 0 0
0% 0% 0%
Total 30 30 60
100.0% 100.0% 100.0%

“According to the scale of the World Health Organization
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Table 3 - Interclass analysis of the mucositis outcome at the different assessment moments. Fortaleza, CE,

Brazil, 2018
Assessments Mean P* St ANOVA
EG* CGS

T 0.1667 0.0667 0.3859 1.083 0.302
0.3447

T2f 0.1667 0.3000 0.8201 0.0000 1.000
1.000

T3" 0.0330 0.1334 0.1694 1.962 0.167
0.2330

*Value of the test; 'Source of variance; *Experimental Group; $Control Group; !'First mucositis assessment; 1Second mucositis assessment; **Third

mucositis assessment

Discussion

In the present study, there was no statistically

significant difference between the groups that

used cryotherapy or saline solution. However,
cryotherapy had the chance to reduce the presence
of intragroup mucositis, between the first and second
assessments (p=0.000126), which may support the
use of oral cryotherapy to prevent and control OM.

Similarly to this study, a randomized clinical trial
conducted with 80 patients with colorectal cancer
treated with the same 5-FU drug verified that the
patients who received oral cryotherapy together with
mouthwash were less likely to report the occurrence of
mucositis, compared to usual care patients who used
only mouthwash®%,

Cryotherapy is effective in preventing oral
mucositis in patients scheduled for chemotherapy with
antineoplastic agents with short plasma half-lives,
such as bolus doses of 5-fluorouracil®®. A clinical
trial that investigated the effects of oral cryotherapy
on chemotherapy-induced oral mucositis in patients
undergoing autologous transplantation verified that
cryotherapy is more effective than saline mouthwash
in reducing the severity of mucositis®® and, in this
sense, a systematic review by Cochrane reported
evidence showing that oral cryotherapy can lead to
large reductions in the number of adults reporting oral
mucositis of all severities after receiving a fluorouracil-
based treatment for solid neoplastic malignancies®.

Another study, a clinical trial that used oral
cryotherapy for 58

patients with esophageal

cancer using the DCF (docetaxel, cisplatin and

fluorouracil) chemotherapy protocol, verified the
reduction of the incidence of oral mucositis of all
grades
group (24.1% x 71.4%, p<0.001)®, A meta-analysis

that included 14 studies with 1,280 participants

in comparison with the non-cryotherapy
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also concluded that oral cryotherapy reduced the
risk of developing mucositis in patients treated with
fluorouracil-based chemotherapy®,

These findings, including that of this study, give
credibility to the use of oral cryotherapy as a low cost
prophylactic measure against oral mucositis in patients
with malignant neoplasia undergoing chemotherapy
based on 5-fluorouracil, and oral cryotherapy reduces
the risk of developing mucositis in patients treated
with 5-FU-based chemotherapy.

With regard to mouthwash solutions, the use
of chlorhexidine, sodium bicarbonate, benzydamide,
and saline solution was identified®. A clinical trial
aimed at health education on oral hygiene, including
mouthwash with salt water with glutamine®” found no
difference between the results regarding OM with the
different solutions.

Thus,

effectiveness of interventions such as oral hygiene

the scientific evidence points to the

protocols, which was intended to be tested in
comparison to cryotherapy in this study. More than
the mouthwash solution itself, the unique component
of any oral hygiene protocol for reducing OM is use
consistency, which has a positive effect, both in
prevention and reduction®?,

When the effectiveness of intra-group cryotherapy
was evaluated, this intervention had the chance to
reduce by approximately six times the presence of
mucositis between the first and the second evaluations,
regardless of the grade, presenting significant
statistics. Between the second and third assessments,
and between the first and the third, the use of this
intervention was able to reduce by approximately
seven times the chance of presenting mucositis.

Another relevant fact was that the experimental
group did not present higher grades of mucositis in
any of the evaluations, differently from the control

group. This fact was also verified in other studies®!%),
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showing that cryotherapy can, in addition to reducing
the onset of mucositis, prevent the occurrence of
higher grades of this outcome.

A meta-analysis of 29 clinical trials that evaluated,
among other interventions, cryotherapy for the
prevention of oral mucositis induced by chemotherapy
in adult cancer patients, states that it was the most
effective intervention in the prevention of OM, with a
safety profile similar to the control®®,

A larger number of studies using cryotherapy
in a population of patients with onco-hematological
disease was identified than in solid tumors, as in the
present study. Onco-hematological patients can be
subjected to induction for hematopoietic stem cell
transplantation with another drug, melphalan, also a
potential etiologic factor for mucositis(:1-21),

Thus, the measures currently available for the
prevention and control of OM, excluding cryotherapy
and oral hygiene protocols, are expensive, such as
laser therapy, which has a proven indication only
for patients undergoing hematopoietic stem cell
transplantation and patients with head and neck
cancer undergoing chemo or radiation therapy®.

In this sense, the cryotherapy intervention is
seen as capable of being applied by nurses, as a low
cost and easy application method, without adverse
effects, mainly considering that the chemotherapy
protocols with the use of 5-FU in bolus are performed
on an outpatient basis. Parallelly, the participants had
a good acceptance of the intervention, since there
were no follow-up losses in the experimental group
regarding difficulties in its use.

The results of this study support the continuation
of a recommendation for the use of cryotherapy
to prevent oral mucositis in patients receiving
chemotherapy with 5-fluorouracil, as stated in the
evidence-based clinical practice guidelines of MASCC/
ISO0U®  for mucositis. The cryotherapy protocol
included the administration of pieces of ice starting
5 minutes before the 5-FU infusion and lasting for
30 minutes during chemotherapy. No major side
effects have been reported. Nurses have an important
role in informing the patients about the benefits
of cryotherapy and supporting them during the
administration of chemotherapy and the application of
cryotherapy.

The following are highlighted as limitations in
this study: measuring the outcome by only one cycle

of chemotherapy, and the difficulty in controlling the

lifestyle habits of the participants, such as food and
oral hygiene, can interfere in the mucositis outcome.
Therefore, the results cannot be generalized to all the
patients receiving the 5-fluorouracil antineoplastic
agent.

It is suggested to conduct research studies that
involve more participants, in order to provide more
accurate findings and that evaluate oral hygiene
protocols with the use of saline solution, still incipient

in research.

Conclusion

Although cryotherapy did not obtain statistical

significance, when compared to the oral hygiene
protocol with saline solution, it proved to be effective
intragroup. The inclusion of cryotherapy on an outpatient
basis for patients undergoing treatment with the 5-FU
chemotherapy drug can be an alternative to reduce the
occurrence and severity of mucositis. The results of this
study help to clarify evidence that supports the use of
oral cryotherapy, which is economical and has few side

effects, as a preventive strategy for oral mucositis.

References

1. Villa A, Sonis ST. Mucositis: pathobiology and
management. Curr Opin Oncol. 2015 May:27(3):159-
64. doi: 10.1097/CC0O.0000000000000180

2. Riley P, Glenny AM, Worthington HV, Littlewood A,
Clarkson JE, McCabe MG. Interventions for preventing
oral mucositis in patients with cancer receiving

treatment: oral cryotherapy (Review). Cochrane
Database Syst. Rev. [Internet]. 2015 Dec [cited Aug
5, 2018];12:CD011552. Available from: https://www.
cochranelibrary.com/cdsr/doi/10.1002/14651858.
CD011552.pub2/epdf/full

3. Zadik Y, Arany PR, Fregnani ER, Bossi P, Antunes
HS, Bensadoun RJ, et al. Mucositis Study Group of
the Multinational Association of Supportive Cancer
Care/International Society of Oral Oncology (MASCC/
ISO0). Systematic review of photobiomodulation for
the treatment of oral mucositis in cancer care patients
and clinical practice guidelines. Apoio Cuidado Cancer.
[Internet]. 2019 Oct [cited 2020 Mar 31];27(10):
3969-83. doi: 10.1007/s00520-019-04890-2

4. Phillips E, France A, Thatvihane G, Nnaemeka
U, Zaidi S. Mucositis and Cardiotoxicity Due to
5-Fluorouracil. Am J Ther. [Internet]. 2018 Nov/Dec
[cited Apr 1, 2020];25(6):e712-e714. doi: 10.1097 /
mjt.0000000000000725

5. Rubenstein EB, Peterson DE, Schubert M, Keefe D,
McGuire D, Epstein J, et al. Clinical practice guidelines


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

Rodrigues AB, Aguiar MIF, Oliveira PP, Alves NP, Silva RA, Vitorino WO, Lopes TSS.

for the prevention and treatment of cancer therapy-
induced oral and gastrointestinal mucositis. Cancer.
[Internet]. 2004 May [cited Aug 5, 2018];100(9):
2026-46. Available from: https://onlinelibrary.wiley.
com/doi/epdf/10.1002/cncr.20163
6. Askarifar M, Lakdizaji S, Ramzi M, Rahmani A,
Jabbarzadeh F. The Effects of Oral Cryotherapy on
in Patients
of Blood
Stem Cells: A Clinical Trial. Iran Red Crescent Med J.
[Internet]. 2016 Feb [cited Aug5,2018];18(4):e24775.
Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4888846/pdf/ircmj-18-04-24775.pdf
7. Salvador P, Azusano C, Wang L, Howell D. A pilot

Chemotherapy-Induced Oral Mucositis

Undergoing Autologous Transplantation

randomized controlled trial of an oral care intervention
to reduce mucositis severity in stem cell transplant
patients. J Pain Symptom Manag. [Internet]. 2012
Jul [cited Aug 5, 2018];44(1):64-73.
from:  https://www.jpsmjournal.com/article/S0885-
3924(12)00142-X/pdf

8. Katranci N,

A. Evaluation of the effect of cryotherapy in preventing

Available

Ovayolu N, Ovayolu O, Sevinc
oral mucositis associated with chemotherapy - a
randomized controlled trial. Eur J Oncol
[Internet] 2012 Sep [cited Aug 5, 2018];16(4):
339-44. Available from: https://www.sciencedirect.
com/science/article/pii/S1462388911001165

9. World Health Organization. Handbook for reporting

Nurs.

results of cancer treatment. [Internet]. Geneva:
World Health Organization; 1979 [cited Aug 5,
2012]. Available from: https://apps.who.int/iris/
bitstream/handle/10665/37200/WHO_OFFSET_48.
pdf?sequence=1&isAllowed=y

10. Lalla RV, Bowen J, Barasch A, Elting L, Epstein
J, Mucositis Guidelines Leadership Group of the
Multinational Association of Supportive Care in
Cancer and International Society of Oral Oncology,
et al. MASCC/ISOO Clinical practice guidelines for
mucositis secondary to cancer therapy. Cancer. 2014
May ;120(10):1453-61. doi: 10.1002/cncr.28592

11. Okamoto K, Ninomiya I, Yamaguchi T, Terai
S, Nakanuma S, Kinoshita J, et al. Oral cryotherapy for
prophylaxis of oral mucositis caused by chemotherapy
with  docetaxel, «cisplatin and fluorouracil for
esophageal cancer. Esophagus. [Internet]. 2019 [cited
Apr 1, 2020];16 (2):207-13. doi: 10.1007 / s10388-
018-00655-8

12. Kamsv%g T, Svanberg A, Legert KG, Arvidson J, von
Essen L, Mellgren K, et al. Prevention of oral mucositis
with cryotherapy in children undergoing hematopoietic
stem cell transplantations-a feasibility study and

randomized controlled trial. Support Care Cancer.

www.eerp.usp.br/rlae

[Internet]. 2020 Jan [cited Apr 1, 2020];27(2):103-
10. doi: 10.1136/ejhpharm-2018-001649

13. Lu Y, Zhu X, Ma Q, Wang J, Jiang P, Teng S, et
al. Oral cryotherapy for oral mucositis management
in patients receiving allogeneic hematopoietic stem
cell transplantation: a prospective randomized study.
Support Care Cancer. [Internet]. 2020 Apr [cited Apr
1, 2020];28(4):1747-54. doi: 10.1007/s00520-019-
04966-z

14. Nawi RIM, Ping LC, Wan Zamaniah WI, Caryn Mei
HC. Oral cryotherapy: prevention of oral mucositis and
pain among patients with colorectal cancer undergoing
chemoteraphy. Clin J Oncol 2018;22 (5):
555-60. doi: 10.1188 / 18.CJON.555-560

15. Okamoto K, Ninomiya I, Yamaguchi T, Nakanuma

Nurs.

S, Kinoshita J, Makino I, et al. Oral cryotherapy for
profilaxis of oral mucositis caused by chemotherapy
with  docetaxel, cisplatin and fluorouracil for
esophageal cancer. Esophagus. 2019;16(2):207-13.
doi: 10.1007/s10388-018-00655-8

16. Spivakovsky S. Oral cryotherapy reduced oral
mucositis in patients having cancer treatments.
Evid Based Dent. [Internet]. 2016 [cited Aug 8,
2019];17:80. Available from: https://doi.org/10.1038/
sj.ebd.6401186

17. Yavuz B, Bal Yilmaz H. Investigation of the effects
of planned mouth care education on the degree of
oral mucositis in pediatric oncology patients. J Ped
Oncol Nurs. [Internet]. 2015 [cited Mar 31, 2020];32:
47-56. doi: 10.1177/1043454214554011

18. Wilairat P, Kengkla K, Kaewpanan T, Kaewthong
J, Ruankon S, Subthaweesin C, et al. Comparative
efficacy and safety of interventions for preventing
chemotherapy-induced oral mucositits ind adult
cancer patients: a systematic review and network
meta-analysis. Eur J Hosp Pharm. 2020;27(2):
103-10. doi:10.1136/ejhpharm-2018-001649

19. Chen J, Seabrook J, Fulford A, Rajakumar I. Icing
oral mucositis: Oral cryotherapy in multiple myeloma
patients undergoing autologous hematopoietic stem
cell transplant. J Oncol Pharm Pract. [Internet]. 2017
Mar [cited Aug 4, 20197;23(2):116-20. Available from:
https://journals.sagepub.com/doi/abs/10.1177/107
81552156209207rfr_dat=cr_pub%3Dpubmed&url_
ver=7239.88-2003&rfr_id=ori%3Arid%3Acrossref.
org&journalCode=oppa

20. Johansson JE, Bratel J, Hardling M, Heikki L,
Mellgvist UH, Hasseus B. Cryotheraphy as prophylaxis
against oral mucositis after transplantation of
high doses of melphalan and autologous stem
cells for myeloma: randomized,

phase 3 open-

label, non-inferiority trial. Transp Medula Ossea


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://orcid.org/0000-0002-2137-0663

10

Rev. Latino-Am. Enfermagem 2020;28:e3363.

[Internet]. 2019 [cited Mar 31, 2020];54(9):
1482-8. https://doi.org/10.1038/s41409-019-0468-6
21. Lu Y, Zhu X, Ma Q, Wang J, Jiang P, Teng S, et
al. Oral cryotheraphy for oral mucositis management
in patients receiving allogeneic hematopoetic stem
cell transplantation: a prospective, randomized
study. Apoio Cancer [Internet]. 2020 [cited Mar 31,
2020];28(4):1747-54. doi: 10.1007 / s00520-019-
04966-z

Corresponding author:

Andrea Bezerra Rodrigues

E-mail: andreabrodrigues@gmail.com
https://orcid.org/0000-0002-2137-0663

Received: Oct 7" 2019
Accepted: May 5% 2020

Associate Editor:
Evelin Capellari Carnio

Copyright © 2020 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.

www.eerp.usp.br/rlae


about:blank
https://orcid.org/0000-0002-2137-0663

