
ORIGINAL ARTICLE

Multicenter phase II study of an oral care program for patients
with head and neck cancer receiving chemoradiotherapy

Tomoya Yokota1 & Hiroyuki Tachibana2 & Tetsuhito Konishi3 & Takashi Yurikusa4 &

Satoshi Hamauchi1 & Kensuke Sakai5 & Masaya Nishikawa6 & Miho Suzuki4 &

Yayoi Naganawa7 & Tomoka Hagihara8 & Hiromi Tsumaki9 & Tomo Kubo10 &

Maho Sato11 &Masataka Taguri11 & Satoshi Morita12 & Toru Eguchi13 &Kaoru Kubota14 &

Sadamoto Zenda15

Received: 14 September 2015 /Accepted: 9 February 2016 /Published online: 18 February 2016
# Springer-Verlag Berlin Heidelberg 2016

Abstract
Purpose This multicenter phase II trial assessed the clinical
benefit of a multidisciplinary oral care program in reducing
the incidence of severe chemoradiotherapy-induced oral mu-
cositis (OM).
Methods Patients with head and neck cancer (HNC) who
were scheduled to receive definitive or postoperative chemo-
radiotherapy were enrolled. The oral care program included
routine oral screening by dentists and a leaflet containing in-
structions regarding oral care, nutrition, and lifestyle. Oral

hygiene and oral care were evaluated continuously during
and after the course of chemoradiotherapy. The primary end-
point was the incidence of grade ≥3 OM assessed by certified
medical staff according to the Common Terminology Criteria
of Adverse Events version 3.0.
Results From April 2012 to December 2013, 120 patients
with HNC were enrolled. Sixty-four patients (53.3 %) devel-
oped grade ≥3 OM (i.e., functional/symptomatic). The inci-
dence of grade ≤1 OM at 2 and 4 weeks after radiotherapy
completion was 34.2 and 67.6 %, respectively. Clinical
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examination revealed that 51 patients (42.5 %) developed
grade ≥3 OM during chemoradiotherapy. The incidence of
grade ≤1 OM at 2 and 4 weeks after radiotherapy completion
was 54.7 and 89.2 %, respectively. The incidences of grade 3
infection and pneumonitis throughout chemoradiotherapy
were <5 %. Only 6.7 % of patients had unplanned breaks in
radiotherapy, and 99.2 % completed treatment.
Conclusions A systematic oral care program alone is insuffi-
cient to decrease the incidence of severe OM in patients with
HNC being treated with chemoradiotherapy. However, sys-
tematic oral care programs may indirectly improve treatment
compliance by decreasing infection risk.

Trial registration number: UMIN000006660

Keywords Head and neck cancer . Chemoradiotherapy . Oral
mucositis . Oral care . Multidisciplinary

Introduction

Head and neck cancers (HNCs) primarily involve the oral
cavity, pharynx, and larynx. Most patients with HNC have
locally or regionally advanced disease at the time of diagnosis
[1]. Several recent randomized phase III studies support the
use of radiotherapy and concurrent platinum-based chemo-
therapy as a standard treatment for HNC [2, 3].

Oral mucositis (OM) is one of the important adverse events
of radiotherapy and concomitant chemoradiotherapy, and
worsens the quality of life of patients with HNC [4]. The
incidence of OM is high in these patients, ranging from 50
to 90 % depending on radiotherapy field, dose, fractionation,
and chemotherapy administration [5]. An increase in severe
(i.e., grade 3–4) OM will cause substantial pain and subse-
quently interfere with the patients’ ability to chew and swal-
low, possibly leading to malnutrition. Irradiation damages the
salivary glands, which causes dry mouth and facilitates bacte-
rial proliferation inside the oral cavity. Furthermore, chemo-
therapeutic agents can induce myelosuppression and aggra-
vate OM. These factors collectively increase patient suscepti-
bility not only to oral infection but also to aspiration pneumo-
nitis. Treatment interruptions and dose reductions due to OM
may ultimately affect therapeutic outcomes including cure
rates, durability of remission, and patient survival [6–8].
Therefore, strategies to prevent severe OM are required.

Several studies have demonstrated the importance of oral
care during chemotherapy [9–11]. However, there is no sys-
tematic multidisciplinary oral care protocol for patients with
HNC during chemoradiotherapy treatment. Therefore, this
multicenter phase II study evaluated whether a multidisciplin-
ary oral care program for the systematic management of OM
can reduce the incidence of severe OM in patients with HNC
undergoing chemoradiotherapy.

Patients and methods

Eligibility

The enrollment criteria were age 20–75 years; ECOG perfor-
mance status 0–1; adequate hematological, liver, and renal
function; scheduled receipt of definitive or postoperative che-
moradiotherapy with platinum-based chemotherapy; sched-
uled receipt of >50 Gy irradiation to the oral space; sufficient
eating ability; normalcy of diet evaluated with the
Performance Status Scale for Head and Neck cancer patients
(PSSHN) ≥50 [12]; ability to keep water inside the oral cavity;
and absence of OM according to the Common Terminology
Criteria of Adverse Events (CTCAE) version 3.0. This study
was approved by the Institutional Review Committee of
Shizuoka Cancer Center (Shizuoka, Japan), Aichi Cancer
Center (Nagoya, Japan), and the National Cancer Center
Hospital East (Chiba, Japan), and met the standards set forth
in the Declaration of Helsinki. Written informed consent to
treatment was obtained from all patients before treatment ini-
tiation. This trial is registered with the UMIN Clinical Trials
Registry (UMIN000006660).

Oral care program

The oral care programwas executed from initiation to 1 month
after termination of chemoradiotherapy (Fig. 1). The interven-
tion provided by the multidisciplinary oral care team was as
follows. Before chemoradiotherapy, patients received routine
oral screening by dentists to determine the status of teeth,
periodontal tissue, and oral hygiene. Any required dental treat-
ment was performed. Patients were informed about adverse
oral reactions caused by chemoradiotherapy and given a leaf-
let containing instructions about tooth brushing, mouth wash-
ing, nutrition, and lifestyle. Patients were encouraged to un-
dergo percutaneous endoscopic gastrostomy (PEG) before
starting chemoradiotherapy.

Fig. 1 Schematic representation of the oral care program. CRT
chemoradiotherapy. The vertical line indicates who performs the oral
care, and the horizontal axis indicates the treatment timeline
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All patients were told to see the dentist weekly for assess-
ment of the status of the oral cavity. Instructions regarding oral
hygiene and oral care were given at least weekly to patients
throughout the course of chemoradiotherapy. If necessary, pro-
fessional oral health care including mechanical tooth cleaning
was provided. OM severity was evaluated at least three times/
week by physicians, dentists, dental hygienists, pharmacists, or
nurses according to the CTCAE version 3.0 (see BOral
assessment^). Patients’ self-reported physical status including
body weight, temperature, use of opioids, oral intake, and
mouth washing were collected on daily self-assessment sheets,
which were reviewed by the multidisciplinary oral care team
who provided feedback to the patient at least weekly. All pain
control was performed according to our opioid-based pain con-
trol (OBPC) program [13] (SupplementaryMaterial 1). Patients
unable to eat adequately or hydrate orally started nutritional
support by PEG as necessary.

Patients were observed periodically by the medical
staff at least weekly in the first month after chemora-
diotherapy termination. Patients who were treated on an
inpatient basis during chemoradiotherapy were also

carefully followed up in outpatient wards. Oral care
and OM assessment were performed and documented
continuously by medical staff. Furthermore, patients’
self-care and self-assessments were assessed by medical
staff. Nutritional support by PEG was performed de-
pending on oral intake ability. Dentists continued to
follow-up patients to identify cases of radiotherapy-
related late toxicity, such as osteoradionecrosis, up to
1 year after completion of chemoradiotherapy.

Oral assessment

OM severity was assessed with respect to functional disorders
and symptomatic aspects as well as clinical examination ac-
cording to the CTCAE version 3.0. Medical staff involved in
OM evaluation underwent specific training and testing to min-
imize interobserver variation and familiarize the staff with the
OM measurement scales (Supplementary Material 2).

After training on OM grading, medical staff members
who scored >80 % on the final examination were certi-
fied. Certified staff members observed the mucosa of

Table 1 Patient characteristics
Characteristic Number Percent

Sex Male 99 82.5

Female 21 17.5

Age (years) [median (range)] 62 (26–75)

PS (ECOG) 0 98 81.7

1 22 18.3

Primary site Nasopharynx 10 8.3

Oropharynx 43 35.8

Hypopharynx 44 36.7

Larynx 12 10.0

Tongue/oral cavity 8 6.7

Nasal/paranasal sinus 1 0.8

Unknown primary 2 1.7

Surgery − 95 79.2

+ 25 20.8

Radiation setting Definitive radiotherapy 102 85.0

Postoperative radiotherapy 18 15.0

Radiation dose 60 9 7.5

66 10 8.3

70 101 84.2

Combination chemotherapy CDDP 116 96.7

CBDCA 4 3.3

Normalcy of diet (PSSHN) 50 4 3.3

60 2 1.7

70 1 0.8

90 1 0.8

100 112 93.3

PS performance status, ECOG Eastern Cooperative Oncology Group, CDDP cisplatin, CBDCA carboplatin,
PSSHN performance status scale for head and neck cancer patients
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the lips, bilateral buccal mucosae, bilateral lateral
tongue borders, buccal floor, and ventral tongue at least
three times/week, and the worst grade was recorded in
the oral care assessment sheet. Submission of photo-
documentation to the medical record was encouraged.
Discordant assessments were resolved by the majority
opinion.

Statistical analysis

The primary endpoint was the incidence of grade 3–4
OM according to the CTCAE version 3.0 (clinical ex-
am and functional/symptomatic) elapsed from chemora-
diotherapy initiation to 1 month after the completion of
radiotherapy. In our previous study of the OBPC pro-
gram, the incidences of grade ≥3 OM (clinical exam)
and grade ≥3 OM (functional/symptomatic) were 52.9
and 59.8 %, respectively [13]. Therefore, our oral care
program was to be considered successful if it reduced
the incidence of grade 3–4 OM to ≤38 %, and unwor-
thy of additional study if the incidence was ≥50 %.
With 80 % power and a one-sided type 1 error of
5 %, the minimum number of patients required to eval-
uate the primary endpoint was 107. Assuming a 10 %
drop-out rate, we calculated a required total sample
size of 120 patients.

Results

Patient characteristics

A total of 120 patients from three institutions were registered
between April 2012 and December 2013. Their baseline char-
acteristics are shown in Table 1. Among them, 102 (85.0 %)
and 18 (15.0 %) underwent definitive chemoradiotherapy and
postoperative chemoradiotherapy, respectively. The median
radiation dose was 70 Gy (range 60–70), and the most com-
mon chemotherapy regimen was cisplatin alone (116/120,
96.7 %). Almost all patients (112/120, 93.3 %) had a
PSSHN score of 100, indicating appropriate eating and
swallowing abilities before chemoradiotherapy initiation.

OM assessed by clinical examination

Clinical examinations found that 51 patients (42.5 %) devel-
oped grade 3 OM during chemoradiotherapy; no patients had
grade 4 OM (Table 2). The median duration between grade 3
OM (clinical exam) onset and recovery to grade 2 OM was
21.0 days (4.0–66.0 days). The incidence of grade ≤1 OM at 2
and 4 weeks after radiotherapy completion was 54.7 and
89.2 %, respectively; meanwhile, only 12.0 and 0.9 % of
patients still had grade 3 OM at these times, respectively
(Table 3).

Table 2 Adverse events (CTCAE version 3.0)

Grade 1 Grade 2 Grade 3 Grade 4 ≥Grade 3
n (%) n (%) n (%) n (%) n (%)

Nausea 55 (45.8) 27 (22.5) 9 (7.5) 0 9 (7.5)

Vomiting 33 (27.5) 10 (8.3) 2 (1.7) 0 2 (1.7)

Dysphagia 22 (18.3) 19 (15.8) 34 (28.3) 0 34 (28.3)

Trismus 31 (25.8) 5 (4.2) 2 (1.7) 0 2 (1.7)

Aspiration 22 (18.3) 5 (4.2) 3 (2.5) 0 3 (2.5)

Mucositis/stomatitis

Functional/symptomatic 9 (7.5) 45 (37.5) 63 (52.5) 1 (0.8) 64 (53.3)

Clinical exam 14 (11.7) 54 (45.0) 51 (42.5) 0 51 (42.5)

Dermatitis associated with radiation 31 (25.8) 77 (64.2) 11 (9.2) 0 11 (9.2)

Dry mouth/salivary gland (xerostomia) 56 (46.7) 60 (50.0) 4 (3.3) 0 4 (3.3)

Fever 21 (17.5) 3 (2.5) 1 (0.8) 0 1 (0.8)

Febrile neutropenia – – 3 (2.5) 0 3 (2.5)

Infection (documented clinically or microbiologically)
with Grade 3 or 4 neutrophils (unknown origin)

– 0 0 0 0

Infection with normal ANC or Grade 1 or 2
neutrophils-{Oral cavity-gums, larynx, pharynx, esophagus}

– 1 (0.8) 1 (0.8) 0 1 (0.8)

Pneumonitis 0 0 5 (4.2) 0 5 (4.2)

Weight loss 47 (39.2) 53 (44.2) 3 (2.5) 0 3 (2.5)

Osteonecrosisa 0 1 (0.8) 0 0 0

CTCAE Common Terminology Criteria of Adverse Events
a Of 120 patients analyzed, 15 (12.5 %) were not followed up 1 year after radiotherapy completion because of death or movement
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OM (functional/symptomatic) and nutritional
intervention

Sixty-three patients (52.5 %) developed grade 3 OM (function-
al/symptomatic) and one (0.8 %) developed grade 4 OM. Thus,
the incidence of grade ≥3 OM was 53.3 %. However, 70 pa-
tients (58.3 %) were unable to obtain adequate nutrition via oral
intake; 14 of them were unable to obtain sufficient nutrition via
oral intake despite less than grade 2 OM (functional/symptom-
atic) because of diarrhea, nausea and vomiting, a taste disorder,
PEG complications, loss of appetite, aspiration pneumonia pre-
vention tactics, general fatigue, or pharyngitis. Among the pa-
tients unable to adequately eat or hydrate orally, the median
onset of nutritional support was 32.5 days (Table 4). The me-
dian duration between grade 3 OM (functional/symptomatic)
onset and recovery to grade ≤2 OM was 32.0 days (3.0–
93.0 days). Furthermore, the incidence of grade ≤1 OM at 2
and 4 weeks after radiotherapy completion was 34.2 and
67.6 %, respectively; meanwhile, 24.8 and 6.3 % of patients,

respectively, still had grade 3 OM at these times (Table 3).
Overall, 88 patients (73.3 %) used PEG or a nasal tube for
nutritional support during treatment not only due to OM but
also for other conditions, such as a taste disorder, dysphagia, or
a dry mouth. However, 1 year after radiotherapy completion, 96
patients (80 %) were able to adequately eat and hydrate orally
without nutritional support (Table 4). The main reasons for
inability to obtain adequate nutrition via oral intake after com-
pletion of treatment were dry mouth and dysgeusia.

Other toxicities

The toxicity profiles during and after chemoradiotherapy are
shown in Table 2. Mucositis, dermatitis, and dry mouth were
the most common acute toxicities. From chemoradiotherapy
initiation to 1 month after radiotherapy completion, 56
(46.7 %) and 3 (2.5 %) patients exhibited grades 2 and 3 weight
loss, respectively. Grade 3 infection and febrile neutropenia
occurred in 1 (0.8 %) and 3 (2.5 %) patients, respectively.

Table 4 Nutritional intervention
Nutritional intervention (acute phase)

Patients unable to obtain adequate nutrition via oral intake 70/120 (58.3 %)a

Onset of disability of oral intake (days) [median (range)]b 32.5 (5.0–60.0)

Use of PEG or nasal tube 88/120 (73.3 %)

Use of total parenteral nutrition 6/120 (5.0 %)

Nutritional intervention (1 year after chemoradiotherapy)

Able to obtain adequate nutrition via oral intake 96 (80.0 %)

Unable to obtain adequate nutrition via oral intake 9 (7.5 %)

Dry mouth 4 (44.4 %)

Dysgeusia 1 (11.1 %)

Dry mouth + dysgeusia 1 (11.1 %)

Others 3 (33.3 %)

Unknown 15 (12.5 %)

a Including 14 patients unable to obtain sufficient nutrition via oral intake despite ≤grade 2 mucositis (functional/
symptomatic)
b n = 70

Table 3 Recovery from oral
mucositis after
chemoradiotherapy

Clinical exam Functional/symptomatic

2 weeks after CRT 4 weeks after CRT 2 weeks after CRT 4 weeks after CRT
n (%) n (%) n (%) n (%)

Grade 0 33 (28.2) 69 (62.2) 19 (16.2) 47 (42.3)

Grade 1 31 (26.5) 30 (27.0) 21 (17.9) 28 (25.2)

Grade 2 39 (33.3) 11 (9.9) 48 (41.0) 29 (26.1)

Grade 3 14 (12.0) 1 (0.9) 29 (24.8) 7 (6.3)

Total 117a 111b 117a 111b

CRT chemoradiotherapy
a, b Of 119 patients analyzed, 2 and 8 patients were not followed up 2 and 4 weeks after radiotherapy completion,
respectively
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Five patients developed grade 3 pneumonitis. One patient with
oropharyngeal cancer died 5 days after radiotherapy completion
because of tumor bleeding. Only 1 patient (0.8 %) experienced
grade 2 post-radiation jaw osteonecrosis, although 15 patients
(12.5 %) were not followed up the full 1 year after radiotherapy
completion because of death or relocation.

Treatment compliance

Radiotherapy was completed in 99.2 % of patients (119/120).
One patient was scheduled for 70 Gy radiation, but this was
halted at 60 Gy because of grade 4 mucositis. Eight patients
(6.7 %) had an unplanned break in radiotherapy because of
aspiration pneumonitis in 2, influenza in 1, fatigue in 1, ab-
dominal pain in 1, unplanned machine trouble in 1, difficulty
in holding a dorsal position due to headache in 1, and grade 4
thrombocytopenia in 1; there were no therapy breaks due to
mucositis. Dose reduction of concurrent chemotherapy was
required in 43 patients (35.8 %) but it was not due to mucosi-
tis. Planned administration of chemotherapeutic agents was
postponed in 42 patients (35.0 %), but only 1 patient (2.4 %)
required postponement because of mucositis.

Discussion

Basic oral care is considered common sense in the management
of radiation-induced mucositis. The MASCC and NCCN
guidelines and a National Cancer Institute report recommend
basic oral care as a standard practice to prevent infections and
help alleviate mucosal symptoms [14, 15]. However, there is
little direct evidence that oral care significantly affects the inci-
dence or severity of chemoradiotherapy-induced OM.

This study is the first prospective trial investigating the
efficacy of the multidisciplinary oral care program for the
prevention of chemoradiotherapy-induced severe OM in pa-
tients with HNC. Because there was no systematic oral care
program in our previous OBPC program, the patients did not
see dentists for oral care. The oral care program encompasses
a self-care program to enhance patients’ self-care abilities in-
cluding (i) providing educational information on OM and oral
care, (ii) self-assessment, and (iii) continuous supportive in-
teractions with medical staff throughout chemoradiotherapy
(Fig. 1). Although we expected the oral care program would
reduce the incidence of chemoradiotherapy-induced mucosi-
tis, the results revealed that grade ≥3 OM (functional/symp-
tomatic) occurred in more than half of the patients. Clinical
examinations revealed that 42.5% of patients developed grade
3 mucositis, which was more than what was predicted by our a
priori hypothesis (38 %). Although the incidence of mucositis
in the present study is less than that in our previous phase II
study of the OBPC program, these results suggest statistical
negativity; i.e., a systematic oral care program alone is

insufficient to decrease the incidence of chemoradiotherapy-
induced severe OM in HNC patients.

Several factors may explain this negative result. The first
point is the choice of statistical threshold; we expected the oral
care program to reduce the incidence of grade 3–4 OMby 12%.
However, this expectation might have been too high.
Furthermore, we used the incidence of grade ≥3 OM assessed
by the CTCAE 3.0 as an objective primary study endpoint.
However, OM assessed by the CTCAE 3.0 comprises a combi-
nation of an examination, and functional and symptomatic as-
pects, which makes it difficult to statistically interpret the signif-
icance of oral care. Therefore, in hindsight, we should have
chosen either grade ≥3 OM (functional/symptomatic) or grade
≥3 OM (clinical exam) as the primary endpoint. Second, nutri-
tional support might have been insufficient. Several studies sug-
gest early nutritional intervention prevents body weight loss and
subsequently improves treatment outcomes in patients with
HNC undergoing concurrent chemoradiotherapy [16, 17].
However, in the present study, 46.7% of patients exhibited body
weight loss >10% fromchemoradiotherapy initiation to 1month
after radiotherapy completion. Therefore, adequate nutritional
support might have helped maintain body weight and subse-
quently diminished the risk of severe OM. Third, it is impossible
to control mucositis within the pharyngeal space by oral care
alone, and pharyngeal mucositis can cause difficulty in oral
intake. To control for this factor, both oral cavity and pharyngeal
mucosa should have been assessed. Finally, we were not able to
control for fungal infections in this study, although the preva-
lence of oral candidiasis during head and neck radiation therapy
is greater than 30 % [18]. Chemoradiotherapy for HNCs results
in salivary hypofunction and local tissue damage, which is as-
sociated with a significantly increased risk for oral fungal infec-
tion. Therefore, it is possible that oral fungal infection may in-
crease oral burning pains and taste changes, and may have a
significant impact on quality of life. In future studies, early rec-
ognition and treatment of oral candidiasis may contribute to
reducing the risk of OM. The prophylactic use of anti-fungal
agents or a salivary gland function-preserving agent may help to
prevent severe OM.

Nonetheless, this study produced several interesting results.
The rates of grade 3 infection and pneumonitis throughout che-
moradiotherapy were <5 %. Concordant with this toxicity pro-
file, the rate of unplanned breaks in radiotherapy was only
6.7 %, and the treatment completion rate was 99.2 %. Thus,
there was improvement in treatment compliance compared to
our phase II study of the OBPC program. These results suggest
that systematic oral care programsmay indirectly improve treat-
ment compliance through decreasing infection risk.

Four weeks after radiotherapy completion, 89.2 and 67.6 %
of patients presented with grade ≤1 OM (clinical exam) and
grade ≤1 OM (functional/symptomatic), respectively.
Furthermore, 80 % of patients were able to adequately eat and
hydrate orally without nutritional support 1 year after
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radiotherapy completion. Meanwhile, in our previous retro-
spective study, the median duration of nutritional support was
395 days in patients with oropharyngeal, hypopharyngeal, and
laryngeal cancers and 37 % of patients required nutritional sup-
port for more than 1 year [19]. Therefore, our oral care program
may shorten the duration of severe OM in the acute phase and
subsequently enable patients to receive enough calories orally
without nutritional support sooner.

Late radiation-induced tissue injuries occur in some patients
and develop months to years following radiotherapy.
Osteoradionecrosis sometimes causes severe pain and patholog-
ic fracture of the mandible, severely impairs quality of life, and
is often refractory to treatment. Its incidence varies greatly from
1 to 37.5% [20, 21]. Post-treatment follow-up showed only one
patient in our study experienced grade 2 osteonecrosis of the
jaw after radiotherapy completion, although the follow-up du-
ration was only 1 year and not all cases could be followed.
Osteoradionecrosis is partially associated with poor oral hy-
giene [22, 23]. Therefore, our findings suggest the maintenance
of oral hygiene during and after radiotherapymight decrease the
risk of late dental complications including osteoradionecrosis.

The primary limitation of our study is that it is not a ran-
domized trial, although we used our previous phase II study of
the OBPC program as a historical group for comparison.
Furthermore, no subjective toxicity measurements reported
by patients were included in the analysis.

In conclusion, a systematic oral care program alone is insuf-
ficient to decrease the incidence of severe OM in patients with
HNC undergoing chemoradiotherapy. However, the benefits of
oral care should not be overlooked; it can aid recovery from
acute toxicity, help reduce long-term nutritional consequences,
and prevent late toxicity. Therefore, our results corroborate the
recommendations to institute comprehensive oral care for pa-
tients undergoing chemoradiotherapy. In the future, the individ-
ualization of oral care programs may be necessary, taking co-
morbidities, such as diabetes, drinking, smoking, and age into
consideration. Furthermore, multidisciplinary strategies based
on the systematic oral care and OBPC program, including ad-
ditional nutritional management and development of mouth
washing agents, are required to reduce the burden of OM.
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