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ABSTRACT
BACKGROUND: There is a need for studies that correlate the severity of oral mucositis (OM) with chemo-
therapy protocols, transient myelosuppression and oral health.
OBJECTIVE: To analyze the severity of OM among individuals with solid tumors during hospitalization and
its correlation with the type of chemotherapy, myelosuppression and oral health condition.
DESIGN AND SETTING: Retrospective study at a public hospital in Bauru, state of Sdo Paulo, Brazil, that is
a regional referral center.
METHODS: Individuals diagnosed with solid malignant tumors who received chemotherapy during hos-
pitalization for completion of the antineoplastic treatment cycle or who presented complications resulting
from this were assessed.
RESULTS: Twenty-eight individuals (24.3%) manifested some degree of OM. The most prevalent degrees
of OM according to the World Health Organization (WHO) and modified WHO classification were grades 2
(11.3%) and 5 (4.3%), respectively. It was observed that the higher the OM-WHO (P < 0.001; r = 0.306) and
modified OM-WHO (P < 0.001; r = 0.295) classifications were, the greater the oral pain reported by the indi-
viduals was. Presence of mucositis in the upper lip and buccal mucosa contributed to increased severity of
OM and worsening of swallowing during hospitalization. Thus, severe OM was associated with use of the
FOLFIRI protocol (folinic acid, fluorouracil and irinotecan).
CONCLUSION: Individuals with tumors who presented severe OM had greater severity of oral pain and
worse oral health. Use of the FOLFIRI protocol was associated with higher prevalence of severe OM, while
use of 5-fluorouracil (5-FU) was correlated with worse oral condition.

INTRODUCTION

Oral mucositis (OM) is an inflammatory process caused by the cytotoxic effect of antineoplastic
treatments (AnTs). This adverse effect has a large impact on individuals following certain che-
motherapy protocols for treatment of solid tumors, such as cytarabine, 5-fluorouracil (5-FU)
and alkylating and platinum derivatives."” During these chemotherapy protocols, OM affects
both the mouth and the entire gastrointestinal tract.?

OM occurs mainly in the mucosa and is not keratinized in the form of erythematous lesions
and/or ulcers. It may or may not be associated with edema, burning and intense pain. These signs and
symptoms significantly impair the quality of life of individuals under hospitalization and affect speech,
swallowing and chewing. Therefore, worse nutritional status often indicates enteral or parenteral
nutrition, use of systemic analgesics, increased inpatient hospital time and interruption of AnT."**

Certain forms of chemotherapy, besides causing OM, lead to transient myelosuppression
and blood pancytopenia. Thus, aside from direct health-related problems, these cause decreased
leukocyte counts and are associated with a high risk of opportunistic infections and exacerba-
tion of infections.®”

In the literature, few studies have correlated the severity of OM with the chemotherapy protocols
used, its relationship with transient myelosuppression or the oral health of individuals under hos-
pitalization."” In addition, there is a lack of studies comparing the severity of OM with the use of
oral health indicators and pain assessment by means of an OM-related visual analogue scale (VAS).

Moreover, the relationship of these variables with transient myelosuppression has not been assessed.
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OBJECTIVE

The aim of this study was to assess the severity of OM in relation
to the type of chemotherapy, oral health condition and myelo-
suppression among individuals with solid tumors who had been

hospitalized for treatment.
METHODS

Characterization of the study and sample, and ethical matters
This retrospective cross-sectional study included individuals
diagnosed with solid malignant tumors who were undergoing
chemotherapy and who had been hospitalized for a single cycle
or who had been hospitalized due to oral complications from
the previous chemotherapy cycle utilized, at a public hospital
between 2015 and 2017.

Patients for whom insufficient data were available in the elec-
tronic medical records or who were not receiving dental care
were excluded.

This study was approved by the Human Research Ethics
Committee at the institution where the research was carried out
(registration no. CAAE 74449317.1.0000.5417; September 11, 2017).

Data collected and study group characteristics
The following data on demographic and treatment characteris-
tics were collected from the hospital’s electronic medical records:
age, sex, diagnosis of cancer, evolution of cancer, comorbidities,
complete blood count and chemotherapy regimen. These regi-
mens included FOLFOX (oxaliplatin + calcium folinate + fluo-
rouracil), TAXOL (paclitaxel), MTX (methotrexate), Gemzar,
FOLFIRI (folinic acid, fluorouracil and irinotecan), CARBO-
TAXOL (carboplatin + paclitaxel), 5-FU (fluorouracil) and oth-
ers (vinorelbine, ifosfamide, etoposide, cisplatin, capecitabin,
bicalutamide, vincristine, vinblastine, irinotecan, cyclophospha-
mide and doxorubicin).

The following data from the dental evaluation were collected:
oral regions with OM, classification of the OM and oral health of

the individuals during hospitalization.

Table 1. Reference values for transient myelosuppression

Hemoglobin

Hemoglobin

Individuals with OM were evaluated with regard to the number
of oral regions affected, presence of erythema and ulcers, duration
of manifested OM and oral pain (assessed using a VAS).!* OM was
classified in accordance with the World Health Organization catego-
ries (OM-WHO) and the modified WHO scale (mOM-WHO).!1:12
To assess the oral health involvement of the individuals included
in this study, we used the Bedside Oral Examination (BOE), which
classifies the oral condition as normal oral condition (score of 8
to 10), moderately impaired oral condition (score of 11 to 14) or
very impaired oral condition (score of 15 to 24)."

All individuals seen by an oncologist were also evaluated with
regard to their need for dental evaluation. Through this perception,
consultations were requested by the dental team during these patients’
hospitalization. All individuals examined by dentists were under dental
care during hospitalization and received the same treatment for OM.

The therapeutic strategies used in relation to OM depended on
the degree of OM and its associated comorbidities, such as hyperten-
sion, diabetes and other conditions. For grades 1 and 2, low-power
laser therapy at 660 nm (100 mW) with E = 2], ata dose of 20 J/cm?,
was used. For grades 3 and 4, the same laser therapy dose with ben-
zydamine hydrochloride (1.5 mg/ml) was used. In cases in which a
focus of infection was found associated with OM grade 1 and 2, 0.12%
chlorhexidine without alcohol administered every 12 hours was pre-
scribed; and in cases of OM grades 3 and 4, this topical antibiotic
was indicated for administration between meals. In the presence of
labial dryness in cases of OM grades 1 and 2, Chamomilla recutita
Rauschert extract (100 mg) was applied; in cases of OM grades 3 and
4, it was applied after laser therapy and before intraoral manipulation.

Transient myelosuppression was evaluated by analyzing the
complete blood count performed at the time of the most severe
OM. Red blood cell, leukocyte, neutrophil and platelet counts were
also evaluated. The degree of myelosuppression and the respective

ratings and references for men and women are shown in Table 1.

Statistical analysis
To analyze the data distribution, the Shapiro-Wilk test was applied.

Descriptive analysis was performed based on the prevalence and

Anemia Men Women Thrombocytopenia Platelets
Gradell >13 >12 Gradell >151,000
Grade Il 10.1-12.9 10.1-11.9 Grade Il 81000-150,000
Grade lll 9.1-10 9.1-10 Grade lll 51,000-80,000
Grade IV 7.1-9 7.1-9 Grade IV 31,000-50,000
GradeV 0-7 0-7 GradeV 0-30,000
Leukopenia Leukocytes Neutropenia Neutrophils
Grade | > 3,501 Grade | >2,001
Grade ll 2,001-3,500 Grade ll 1,001-2,000
Grade lll 1,001-2,000 Grade lll 501-1,000
Grade IV 0-1,000 Grade IV 0-500



average. Comparisons between variables were analyzed using the
Mann-Whitney and Kruskal-Wallis tests, and correlations were
performed using Spearman’ correlation. The level of significance
was set at 5% (P < 0.005).

RESULTS

Patients’ demographic data and characteristics
A total of 115 medical records were evaluated. These individuals
had a mean age of 47.5 years (range: 2 to 90 years) and comprised
63 males (54.8%) and 52 females (45.2%). Gastric tumors (33.9%)
and osteosarcoma (15.7%) were the most prevalent conditions, and
the most prevalent chemotherapy protocols were MTX (12.2%)
and FOLFOX (12.2%). The prevalences of other tumors and certain
chemotherapy protocols are shown in Tables 2 and 3, respectively.
No therapeutic measures that could potentiate OM were used.
Out of the 115 patients, 24 underwent associated radiotherapy treat-
ment. Of these, only one patient underwent radiotherapy in the head
and neck region, while the others had indications for the lower respi-

ratory tract, prostate, uterus, breast, pelvis and digestive tract regions.

Oral mucositis

Regarding OM, 28 individuals (24.3%) presented with some clin-
ical manifestations of OM. The most prevalent degrees of OM
were degree 2 (11.3%) according to the OM-WHO classification
and grades 1 and 5 according to mOM-WHO (4.3%) (Table 4).

Table 2. Prevalence of solid tumors (n =115)
Diagnosis n (%)
Gastric tumors 39 (33.9%)
Osteosarcoma 18 (15.7%)
Breast cancer 15 (13.01%)
Lung cancer 12 (10.4%)
Urinary tract cancer 11 (9.6%)
Gynecological cancer 6 (5.2%)
Tumors of the nervous system 4 (3.5%)
Others 10 (8.7%)

Table 3. Prevalence of chemotherapy protocols (n = 115)
CT protocol n (%)
MTX 16 (13.9%)
FOLFOX 14 (12.2%)
Gemcitabine hydrochloride 13(11.3%)
FOLFIRI 10 (8.7%)
Taxol + Carbo 7 (6.1%)
5-FU 6 (5.2%)
Others 49 (42.6%)

MTX = methotrexate; FOLFOX = oxaliplatin + calcium folinate + fluorouracil;
gemcitabine hydrochloride = gemcitabine + diphenhydramine; FOLFIRI =
irinotecan + fluorouracil + calcium folinate; Taxol + Carbo = carboplatin +

paclitaxel; 5-FU = fluorouracil.

It was observed that the regions most affected by OM (Table 5)
were the tongue, lower lip, upper lip and buccal mucosa in equal
proportions (64.3%). Moreover, OM was manifested in these regions
primarily when the chemotherapy protocols used were FOLFIR],
FOLFOX, MTX and gemcitabine hydrochloride. Higher degrees of
OM-WHO (P =0.009) and mOM-WHO (P = 0.004) were observed
when the FOLFIRI protocol was used for AnT. Figure 1 shows the rela-
tionship between chemotherapy protocols and the prevalence of OM.

With regard to the ratio between OM and pain, the higher
the degrees of OM-WHO (P < 0.001; r = 0.306) and mOM-WHO
were (P < 0.001; r = 0.295), the higher the level of mouth pain
reported by individuals was. In addition, manifestation of OM on
the upper lip (P < 0.044) and jugal mucosa (P = 0.005) contributed
to increased severity of OM-WHO.

Mouth condition

In the BOE assessment, 58 individuals (50.4%) had a normal oral
condition, 53 (46.3%) had a moderately impaired oral condition
and only 4 (3.5%) had a very impaired oral condition.

By analyzing the relationship between oral conditions and OM,
it was observed that worse oral condition was significantly associ-
ated with greater degrees of OM-WHO (P = 0.025; r = 0.208) and
mOM-WHO (P < 0.001; r = 0.228).

The oral condition of individuals who received certain types of
chemotherapy was significantly correlated with more severe man-
ifestations of OM-WHO (P = 0.025; r = 0.208) and mOM-WHO

Table 4. Prevalence severity of OM-WHO and mOM-WHO

Degree WHO mucositis Modified WHO mucositis
0 87 (75.6%) 87 (75.6%)

1 7 (6.1%) 5 (4.3%)

2 13(11.3%) 4 (3.5%)

3 7 (6.1%) 4 (3.5%)

4 1(0.9%) 5 (4.3%)

5 NA 10 (8.7%)

OM-WHO = oral mucositis according to the World Health Organization
classification; mMOM-WHO = oral mucositis according to the modified
World Health Organization classification; NA = not applicable.

Table 5. Prevalence of oral regions with oral mucositis

Oral regions n (%)
Language 18 (64.3%)
Bottom lip 18 (64.3%)
Jugal mucosa 18 (64.3%)
Upper lip 14 (50%)
Soft palate 5(17.8%)
Hard palate 3(10.7%)
Gum 2(7.1%)
Alveolar mucosa 2(7.1%)
Oral floor 1 (3.6%)
Throat 1 (3.6%)
Retromolar region 0 (0%)
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OM-WHO = oral mucositis according to the World Health Organization; mOM-WHO = oral mucositis according to the modified World Health
Organization classification; 5-FU = fluorouracil; FOLFIRI = folinic acid, fluorouracil and irinotecan; FOLFOX = oxaliplatin + calcium folinate + fluorouracil;
MTX = methotrexate; Taxol + Carbo = carboplatin + paclitaxel; Others = vinorelbine, ifosfamide, etoposide, cisplatin, capecitabin, bicalutamide, vincristine,
vinblastine, irinotecan, cyclophosphamide and doxorubicin.

Figure 1. Relationship between chemotherapy protocols and OM prevalence on the OM-WHO and mOM-WHO scales.

(P <0.001; r = 0.228). Individuals under the 5-FU regimen pre-
sented worsening of their oral condition (BOE) (P = 0.038), espe-
cially when OM was present in the lips, tongue and gums. Figure 2
shows the relationship between chemotherapy protocols and
VAS and BOE.

Evaluation of myelosuppression

Complete blood count examinations revealed that 104 patients
(90.44%) had anemia, 23 (19.93%) had thrombocytopenia,
30 (26.09%) had leukocytosis and 32 (27.83%) had neutrope-
nia (Table 6). However, there were no significant correlations
between specific chemotherapy protocols and the severity of
OM-WHO and mOM-WHO. Nor were there any statistically
significant correlations between chemotherapy protocols and
myelosuppression reference values (P > 0.05). Figure 3 shows
four graphs correlating the chemotherapy protocols with anemia,

thrombocytopenia, leukopenia and neutropenia.

DISCUSSION
Individuals under AnT for solid tumors have risk factors that
contribute to manifestation of severe OM. These factors may be
related to systemic conditions, such as certain types of chemo-
therapy (CT); or to local conditions, such as damage to the oral
cavity. In the present study, a relationship was observed between
damage to the oral cavity and manifestation of severe OM.'*1®
Due to the intense discomfort, buccal pain and significant
worsening of oral condition in relation to OM among individu-
als under hospitalization for AnT, it is important and necessary to

trace individuals who are at higher risk of OM.¢

Relationship between chemotherapy,
oral pain and mouth condition
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VAS = visual analogue scale; BOE = Bedside Oral Examination; 5-FU = fluorouracil;
FOLFIRI =folinic acid, fluorouracil and irinotecan; FOLFOX = oxaliplatin + calcium

folinate + fluorouracil; MTX = methotrexate; Taxol + Carbo = carboplatin + paclitaxel;

Others = vinorelbine, ifosfamide, etoposide, cisplatin, capecitabin, bicalutamide,
vincristine, vinblastine, irinotecan, cyclophosphamide and doxorubicin.

Figure 2. Relationship between chemotherapy protocols and oral

pain (from visual analogue scale, VAS) and oral mouth condition (from

bedside oral examination, BOE).

In this study, OM was observed in 24.3% of the individuals.
This proportion was similar to what was found in other studies
that evaluated OM in individuals who underwent certain types of
chemotherapy for solid tumors. In one such study, the prevalence
of OM was 24% among individuals who underwent a second cycle
of certain types of chemotherapy; and in another, it was 31% under
the same treatment.'”'

When 5-FU is used in protocols such as TPE, CAF or FOLFIRI,

the incidence rate of OM can reach more than 15%, causing

Sao Paulo Med J. 2022; 140(4):588-94 591
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OM-WHO grade 3-4. That incidence rate was similar to the result
from our study (16.7%), but the severity differed according to the
scale: OM-WHO scale, grade 2, versus mOM-WHO scale, grade 4."

Table 6. Prevalence of myelosuppression (n = 115)

The use of 5-FU worsens oral health, especially in the lips,
tongue and gums, considering that these are the mouth regions
most affected. When 5-FU was used, the risk of developing severe
OM-WHO was found to be 15% higher, consequently worsen-
ing the patients’ swallowing capacity.? The oral health of patients
under 5-FU treatment can become worse because, aside from the

Anemia n (%) Thrombocytopenia n (%)
Grade 0 11 (9.56%) Grade 0 92 (80.0%) oral pain caused by OM, these individuals also experience constant
Grade 1 42 (36.52%) Grade 1 7 (6.09%) nausea and vomiting.?' In addition, hyposalivation in individuals
Grade 2 32 (27.83%) Grade 2 4 (3.48%) under 5-FU treatment increases the incidence of mucositis, which
0 ()

Grade 3 2ol Grade 3 s suggests that this is a risk factor for OM.>>**
Grade 4 4 (3.48%) Grade 4 8 (6.96%) ) ] . )

: : Another important symptom, which was also observed in this
Leukopenia Neutropenia
Grade 0 85 (73.91%) Grade 0 83 (72.17%) study, was oral pain. This is a fundamental issue that interferes with
Grade 1 17 (14.78%) Grade 1 16 (13.91%) the quality of life of individuals with cancer, and it is directly related
Grade 2 8 (6.96%) Grade 2 9 (7.83%) to severe OM.'¢ It has been observed in other studies that patients
Grade 3 5 (4.35%) Grade 3 7 (6.09%)

on AnT for solid tumors who develop OM have worse quality of
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vincristine, vinblastine, irinotecan, cyclophosphamide and doxorubicin

Figure 3. Relationship between chemotherapy protocols and transient myelosuppression.
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life than those without OM, and that this manifestation predisposes
them to other side effects such as pain and poor physical and emo-
tional wellbeing, which negatively impacts their quality of life.””

Understanding the risk factors relating to OM and the oral
conditions that can compromise quality of life and interrupt AnT
is necessary. Oral condition is directly related to the severity and
repair of OM.'>* In previous studies, worse oral condition was
related to greater severity of OM. However, those studies did not
find any significant relationship between dental and prosthetic con-
ditions and the severity of OM, as found in our study. One possible
explanation for this is that although the visible plaque index and
gingival plaque index are directly related to the incidence of OM,
the ratio of lost, decayed or restored teeth was not determined by
those authors.”

There is evidence that neutropenic patients are between three
and as much as 7.5 times more likely to develop OM than are
patients without neutropenia.””* In our study, we analyzed the
correlation between the severity of OM and use of certain chemo-
therapy protocols and transient myelosuppression, but no signifi-
cant result was found. In a study on oncopediatric patients under
hospitalization, a significant relationship was observed, and this
was explained by the degree of neutropenia, which was shown to
influence the risk of developing OM, and by the difference in the
QT protocols applied.?

This study brought a lot of relevant information relating to the
severity of oral mucositis, with regard to oral pain and chemother-
apy protocols for oral health. However, it should be considered
that this was a cross-sectional study, consisting of analysis on the
medical records of individuals hospitalized under a single cycle,
which limited assessment of the cumulative effect of chemother-
apy cycles on the severity of oral mucositis. In addition, no data
on tumor staging, drug doses used or other drugs used concomi-
tantly that could directly interfere with oral toxicity were collected.
Lastly, other limitations of this study that may have confounded
the analysis on the results comprised the small sample, wide age

range and heterogeneity of the study group.

CONCLUSIONS

Individuals with solid tumors who presented with severe OM
had greater severity of oral pain and worse oral health. Use of
the FOLFIRI chemotherapy protocol was associated with higher
prevalence of severe OM. Individuals who used 5-FU had worse
oral condition, mainly with regard to changes to the lips, tongue
and gums. Knowledge of chemotherapy protocols helps identify
individuals with a greater chance of developing severe OM or
with a worse oral condition through use of certain types of che-
motherapy during hospitalization. Through screening, it is possi-
ble to reduce morbidity and mortality and provide better quality

of life for patients with cancer.

REFERENCES

1.

Curra M, Soares Junior LAV, Martins MD, Santos PSDS. Chemotherapy
protocols and incidence of oral mucositis. An integrative review.
Einstein (Sao Paulo). 2018;16(1):eRW4007. PMID: 29694618; https://
doi.org/10.1590/51679-45082018rw4007.

Kusial A, Jereczek-Fossa BA, Cichoriska D, Alterio D. Oncological-therapy
related oral mucositis as an interdisciplinary problem - literature review.
Int J Environ Res Public Health. 2020;17(7):2464. PMID: 32260309; https.//
doi.org/10.3390/ijerph17072464.

Villa A, Sonis ST. Mucositis: pathobiology and management. Curr Opin
Oncol (Philadelphia). 2015;27(3):159-64. PMID: 25774860; https://doi.
0rg/10.1097/CC0O.0000000000000180.

Elting LS, Cooksley CD, Chambers MS, Garden AS. Risk, outcomes, and costs
of radiation-induced oral mucositis among patients with head-and-neck
malignancies. Int J Radiat Oncol Biol Phys (New York). 2007;68(4):1110-20.
PMID: 17398022; https://doi.org/10.1016/j.ijrobp.2007.01.053.

LallaRV, Saunders DP, Peterson DE. Chemotherapy or radiation-induced
oral mucositis. Dent Clin North Am. 2014;58(2):341-9. PMID: 24655526;
https://doi.org/10.1016/j.cden.2013.12.005.

Alves FA, Coracin FL, Gasparetto PF, Correa MEP. Oral complications
of antineoplastic chemotherapy. JBC J Bras Clin Odontol Integr.
2003;7(40):337-40.

Lalla RV, Brennan MT, Gordon SM, et al. Oral Mucositis Due to High-
Dose Chemotherapy and/or Head and Neck Radiation Therapy. J Natl
Cancer Inst Monogr. 2019;2019(53):1gz011. PMID: 31425601; https://
doi.org/10.1093/jncimonographs/Igz011.

Barasch A, Peterson DE. Risk factors for ulcerative oral mucositis in
cancer patients: unanswered questions. Oral Oncol. 2003;39(2):91-100.
PMID: 12509961; https://doi.org/10.1016/51368-8375(02)00033-7.
Damascena LCL, de Lucena NNN, Ribeiro ILA, et al. Severe Oral Mucositis
in Pediatric Cancer Patients: Survival Analysis and Predictive Factors. Int
JEnviron Res Public Health. 2020;17(4):1235. PMID: 32075075; https://
doi.org/10.3390/ijerph17041235.

. Kelly AM.The minimum clinically significant difference in visual analogue

scale pain score does not differ with severity of pain. Emerg Med J.
2001;18(3):205-7.PMID: 11354213; https.//doi.org/10.1136/em;.18.3.205.

. World Health Organization. WHO handbook for reporting results of

cancer treatment. 48" ed. Geneva: WHO; 1979.

. Vera-Llonch M, Oster G, Ford CM, Lu J, Sonis S. Oral mucositis and

outcomes of autologous hematopoietic stem-cell transplantation
following high-dose melphalan conditioning for multiple myeloma.
J Support Oncol. 2007;5(5):231-5. PMID: 17564153.

. Prendergast V, Kleiman C, King M. The Bedside Oral Exam and the

Barrow Oral Care Protocol: translating evidence-based oral care into
practice. Intensive Crit Care Nurs. 2013;29(5):282-90. PMID: 23702324;
https://doi.org/10.1016/j.iccn.2013.04.001.

Elting LS, Cooksley C, Chambers M, etal. The burdens of cancer therapy. Clinical
and economic outcomes of chemotherapy-induced mucositis. Cancer.
2003;98(7):1531-9. PMID: 14508842; https//doi.org/10.1002/cncr.11671.


https://doi.org/10.1590/s1679-45082018rw4007
https://doi.org/10.1590/s1679-45082018rw4007
https://doi.org/10.3390/ijerph17072464
https://doi.org/10.3390/ijerph17072464
https://doi.org/10.1097/CCO.0000000000000180
https://doi.org/10.1097/CCO.0000000000000180
https://doi.org/10.1016/j.ijrobp.2007.01.053
https://doi.org/10.1016/j.cden.2013.12.005
https://doi.org/10.1093/jncimonographs/lgz011
https://doi.org/10.1093/jncimonographs/lgz011
https://doi.org/10.1016/s1368-8375(02)00033-7
https://doi.org/10.3390/ijerph17041235
https://doi.org/10.3390/ijerph17041235
https://doi.org/10.1136/emj.18.3.205
https://doi.org/10.1016/j.iccn.2013.04.001
https://doi.org/10.1002/cncr.11671

ORIGINAL ARTICLE | Aimeida LC, Orcina BF, Maciel AP, Santos D, Manzano BR, Santos PSS

15.

20.

21.

22.

23.

24.

25.

Santos PS, Coracin FL, Barros JC, et al. Impact of oral care prior to HSCT
on the severity and clinical outcomes of oral mucositis. Clin Transplant.
2011;25(2):325-8. PMID: 20482562; https://doi.org/10.1111/j.1399-
0012.2010.01283.x.

. Jehn P, Stier R, Tavassol F, et al. Physical and Psychological Impairments

Associated with Mucositis after Oral Cancer Treatment and Their Impact
on Quality of Life. Oncol Res Treat. 2019;42(6):342-9. PMID: 30970370;
https://doi.org/10.1159/000499720.

. Kim JW, ChaY, Kim SJ, et al. Association of oral mucositis with quality

of life and symptom clusters in patients with solid tumors receiving
chemotherapy. Support Care Cancer. 2012;20(2):395-403. PMID:
21390568; https://doi.org/10.1007/500520-011-1126-8.

. Raber-Durlacher JE, Weijl NI, Abu Saris M, et al. Oral mucositis in patients

treated with chemotherapy for solid tumors: a retrospective analysis
of 150 cases. Support Care Cancer. 2000;8(5):366-71. PMID: 10975685;
https://doi.org/10.1007/5005200050004. Erratum in: Support Care
Cancer. 2001;9(2):135.

Nishimura N, Nakano K, Ueda K, et al. Prospective evaluation of incidence and
severity of oral mucositis induced by conventional chemotherapy in solid
tumors and malignant lymphomas. Support Care Cancer. 2012;20(9):2053-9.
PMID: 22116139; https://doi.org/10.1007/500520-011-1314-6.

Sonis ST, Elting LS, Keefe D, et al. Perspectives on cancer therapy-
induced mucosal injury: pathogenesis, measurement, epidemiology,
and consequences for patients. Cancer. 2004;100(9 Suppl):1995-2025.
PMID: 15108222; https://doi.org/10.1002/cncr.20162.

Palappallil DS, Nair BL, Jayakumar KL, Puvathalil RT. Comparative study
of the toxicity of 5-fluorouracil-adriamycin-cyclophosphamide versus
adriamycin-cyclophosphamide followed by paclitaxel in carcinoma
breast. Indian J Cancer. 2011;48(1):68-73. PMID: 21248442, https://doi.
0rg/10.4103/0019-509X.75836.

Antuniassi AR. Occurrence and degree of severity of oral mucositis
in relation to the salivary flow of patients undergoing chemotherapy
[dissertation]. Sdo Paulo: Faculdade de Odontologia da Universidade
de Sao Paulo; 2005.

McCarthy GM, Awde JD, Ghandi H, Vincent M, Kocha WI. Risk factors
associated with mucositis in cancer patients receiving 5-fluorouracil.
Oral Oncol. 1998;34(6):484-90. PMID: 9930359; https://doi.org/10.1016/
51368-8375(98)00068-2.

Jensen SB, Vissink A, Limesand KH, Reyland ME. Salivary Gland
Hypofunction and Xerostomia in Head and Neck Radiation Patients.
J Natl Cancer Inst Monogr. 2019;2019(53):lgz016. PMID: 31425600;
https://doi.org/10.1093/jncimonographs/Igz016.

Epstein JB, Tsang AH, Warkentin D, Ship JA. The role of salivary function
in modulating chemotherapy-induced oropharyngeal mucositis: a
review of the literature. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2002;94(1):39-44. PMID: 12193891; https://doi.org/10.1067/
moe.2002.126018.

26. Coracin FL, Santos PS, Gallottini MH, et al. Oral health as a predictive
factor for oral mucositis. Clinics (Sao Paulo). 2013;68(6):792-6. PMID:
23778491; https://doi.org/10.6061/clinics/2013(06)11.

27. Gandhi K, Datta G, Ahuja S, Saxena T, G Datta A. Prevalence of Oral
Complications occurring in a Population of Pediatric Cancer Patients
receiving Chemotherapy. Int J Clin Pediatr Dent. 2017;10(2):166-71.
PMID: 288906 17; https://doi.org/10.5005/iD-iournals-10005-1428.

28. Allen G, Logan R, Revesz T, Keefe D, Gue S. The Prevalence and
Investigation of Risk Factors of Oral Mucositis in a Pediatric Oncology
Inpatient Population; a Prospective Study. J Pediatr Hematol
Oncol. 2018;40(1):15-21. PMID: 29045267 https://doi.org/10.1097/
MPH.0000000000000970.

Authors’ contributions: Laura Costa de Almeida: methodology, project
administration, writing-original draft and writing-review and editing;
Bernardo da Fonseca Orcina: methodology, project administration,
supervision, writing-original draft and writing-review and editing; Aloizio
Premoli Maciel: methodology, project administration, supervision,
writing-original draft and writing-review and editing; Dayanne dos
Santos: visualization, writing-original draft and writing-review and
editing; Brena Rodrigues Manzano: methodology, project administration,
supervision, writing-original draft and writing review and editing; and
Paulo Sérgio da Silva Santos: methodology, project administration,
supervision, writing-original draft and writing-review and editing. All

authors reviewed and approved the final version for publication

Acknowledgements: Coordenacao de Aperfeicoamento de Pessoal de
Nivel Superior (CAPES), Brazil

Sources of funding: This study was financed in part by the Coordenacéo
de Aperfeicoamento de Pessoal de Nivel Superior (CAPES), Brazil
(Finance Code 001)

Conflict: None

Date of first submission: July 3, 2021
Last received: November 4, 2021
Accepted: November 22,2021

Address for correspondence:

Paulo Sérgio da Silva Santos

Departamento de Cirurgia, Estomatologia, Patologia e Radiologia,
Faculdade de Odontologia de Bauru (FOB), Universidade de Sao Paulo
(USP)

Al. Dr. Octavio Pinheiro Brisolla, 9-75

Bauru (SP) — Brasil

CEP 17012-901

Tel. (+55 14) 99670-0921

E-mail: paulosss@fob.usp.br

© 2022 by Associacao Paulista de Medicina

This is an open access article distributed under the terms of the Creative Commons license.

594 Sao Paulo Med J. 2022; 140(4):588-94


https://doi.org/10.1111/j.1399-0012.2010.01283.x
https://doi.org/10.1111/j.1399-0012.2010.01283.x
https://doi.org/10.1159/000499720
https://doi.org/10.1007/s00520-011-1126-8
https://doi.org/10.1007/s005200050004
https://doi.org/10.1007/s00520-011-1314-6
https://doi.org/10.1002/cncr.20162
https://doi.org/10.4103/0019-509X.75836
https://doi.org/10.4103/0019-509X.75836
https://doi.org/10.1016/s1368-8375(98)00068-2
https://doi.org/10.1016/s1368-8375(98)00068-2
https://doi.org/10.1093/jncimonographs/lgz016
https://doi.org/10.1067/moe.2002.126018
https://doi.org/10.1067/moe.2002.126018
https://doi.org/10.6061/clinics/2013(06)11
https://doi.org/10.5005/iD-iournals-10005-1428
https://doi.org/10.1097/MPH.0000000000000970
https://doi.org/10.1097/MPH.0000000000000970
mailto:paulosss@fob.usp.br

