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Abstract. Oral mucositis (OM) is a serious inflammation of the mucosa and occurs in
patients with head and neck cancer (HNC) who are being treated with radiotherapy (RT)
and/or chemotherapy (CT), and in patients undergoing hematopoietic stem cell
transplantation (HSCT). The inflammation accompanied with painful ulcerations inside the
oral cavity impairs its function making the basic functions like eating and speech hard or
even impossible. It usually occurs at the end of the first week of RT and lasts for several
weeks after cessation. The intensity of OM can sometimes lead to discontinuation of RT. The
degree of mucositis regarding chemotherapy depends on the type of antineoplastic drug,
therapeutic procedure, duration of the therapy and dose, as well as previous exposure of
the oral cavity to toxic agents. Prolonged or repeated administration of lower doses of
chemotherapy is associated with a higher chance of developing oral mucositis comparing to
a bolus, while chronomodulation of chemotherapy reduces the possibility of mucositis
without affecting antineoplastic activity. The treatment of OM is symptomatic, as there is
still no effective treatment. In this review paper, several contemporary options for
alleviating the symptoms of oral mucositis are listed.
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Sazetak. Oralni mukozitis (OM) ozbiljna je upala sluznice i javlja se u bolesnika s karcinomom
glave i vrata (HNC) koji se lijece radioterapijom (RT) i/ili kemoterapijom (CT) te u bolesnika
koji su podvrgnuti transplantaciji hematopoetskih mati¢nih stanica (HSCT). Upala pracena
bolnim ulceracijama unutar usne Supljine narusava njezinu funkciju, €inec¢i osnovne funkcije
poput prehrane i govora teskim ili ¢ak nemogucim. Obi¢no se javlja na kraju prvog tjedna
radioterapije i traje nekoliko tjedana nakon prestanka. Intenzitet oralnog mukozitisa
ponekad moze dovesti do prekida radioterapije. Stupanj mukozitisa kod kemoterapije ovisi o
vrsti antineoplasticnog lijeka, terapijskom postupku, trajanju terapije i dozi, kao i o
prethodnoj izloZzenosti usne Supljine toksicnim agensima. Produljena ili ponovljena primjena
nizih doza kemoterapije povezana je s veéom Sansom za razvoj oralnog mukozitisa u
usporedbi s bolusom, dok kronomodulacija kemoterapije smanjuje moguénost mukozitisa
bez utjecaja na antineoplasti¢no djelovanje. LijeCenje oralnog mukozitisa je simptomatsko
jer jos uvijek nema ucinkovitog lijeka. U ovom preglednom radu navodi se nekoliko
suvremenih opcija za ublaZzavanje simptoma oralnog mukozitisa.

Kljuéne rijeci: radioterapija; stomatitis; terapeutici; terapija lijekovima
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INTRODUCTION

Oral mucositis (OM) is a common side effect dur-
ing the treatment of patients with head and neck
cancer®. It develops in 97% of patients undergo-
ing head and neck radiation therapy with or with-
out adjuvant chemotherapy?. In addition to the
treatment of head and neck cancer, OM also oc-
curs in almost 98% of patients undergoing he-
matopoietic stem cell transplantation®, and in at
least 50% of patients treated with some form of
chemotherapy*. Patients with mucositis, oral and
gastrointestinal, may develop a range of serious

ing’®. The initial phase occurs immediately after
the application of radiation or chemotherapy
which causes direct DNA damage. Disruption of
double DNA strands activates the p53 apoptotic
process enhanced by caspase as well as forma-
tion of the free radicals and Reactive Oxygen
Species (ROS) which interfere with the normal
replication of deoxyribonucleic acid. Cells that
undergo apoptosis subsequently begin to re-
lease endogenous damage-associated pattern
molecules (DAMPs) and are the primary re-

The dentist is not only important because of dental
interventions but is also a key figure in educating the
patient about basic oral care procedures to minimize
OM and other oral consequences of RT, CT or HSCT.

clinical symptoms, including pain caused by ul-
cerations, nausea, vomiting, heartburn, diarrhea,
constipation, malnutrition, and weight loss™®. Ac-

cording to Pulito et al. approximately 19% of pa-
tients with head and neck cancer treated with
chemoradiotherapy will be hospitalized due to
intense pain caused by severe OM, resulting in
delayed antineoplastic treatment and a worse
prognosis’. OM affects the quality of life and
treatment outcome of an individual’s underlying
disease, poses a major clinical challenge for
health professionals, and is additionally an eco-
nomic burden for the community.

ETIOPATHOGENESIS

Head and neck irradiation usually following sur-
gery, is administered alone or in combination
with chemotherapy. Most patients receive an
amount of radiation between 60-70 Gy, distribut-
ed over 5 weeks so that daily radiation dose is 2
Gy®. The cytotoxic effects of antineoplastic treat-
ment with an inflammatory mucosal response re-
sult in mucositis, most commonly of the oral
cavity and oropharynx, although mucositis can
affect the entire mucosa of the gastrointestinal
tract’. Factors that are most likely linked with in-
tense mucositis in the oropharyngeal region are
high mitotic activity of oral mucosal cells®, com-
plex oral microflora that compromises wound
healing and daily microtraumatization of the oral
mucosa during chewing and speech®.

The development of OM is a complex and dy-
namic process that takes place through five
phases: initial phase, response to primary dam-
age, signal amplification, ulceration, and heal-
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sponse to damage associated with the second
stage of mucositis development. During the
same phase, mucositis-affected mucosal cells
initiate transcription of genes involved in in-
flammatory processes, among which nuclear
factor-kB (NF-kB) is a major protein complex
that induces expression of various proinflamma-
tory genes, including those encoding proinflam-
matory cytokines (e.g., IL-1B, IL-6, TNFa),
leading to the progression of OM’. Afterwards,
the phase of amplification occurs, which results
in a creation of a larger number of proinflamma-
tory cytokines, which further progresses tissue
destruction. The stage of ulceration occurs
when the mucosa loses its integrity and painful
lesions appear, so the clinical manifestations of
OM become obvious®. Due to the disruption of
the mucosal integrity, the microorganisms enter
the submucosal layer so that bacteria colonize
unhindered, which leads to secondary infections
and additional production of proinflammatory
cytokines. Patient experience severe pain, and
the risk of systemic infections such as septi-
cemia or sepsis increases at this stage, especial-
ly in the immunocompromised patients. After
cessation of radiation or chemotherapy, a heal-
ing phase occurs due to a signal from the sub-
mucosal extracellular matrix, which results in a
clinically evident restoration of the normal ap-
pearance of the mucosa®?.
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CLINICAL MANIFESTATIONS

OM, as well as other oral complications, is dose-
dependent and occurs when radiation doses are
greater than 45 Gy. The intensity of complica-
tions depends on the location and volume of ir-
radiated tissue, the total radiation dose, the size
and number of fractions, patient’s age, general
condition of the patient and the concomitant use
of chemotherapy. The first clinical sign of OM ap-
pears at the end of the first week of radiation in
the form of white spots on the mucosa. In the
third week of radiation, localized ulcerations cov-
ered with fibrin pseudomembranes that are
prone to secondary infections begin to develop.
OM peaks at the end of radiation (around the
sixth or seventh week) and lasts for another 2-4
weeks after discontinuation of therapy when im-
provement gradually occurs®?. As in chemothera-
py treatment, the degree of mucositis depends
on the type of antineoplastic drug, therapeutic
procedure, duration of therapy, dose and con-
comitant therapy as well as previous exposure of
the oral cavity to toxic agents. Prolonged or re-
peated administration of lower doses of chemo-
therapeutics has been associated with a higher
chance of developing oral mucositis in compari-
son when taking a bolus, while chronomodula-
tion of chemotherapy reduces the chance of
developing mucositis without affecting antineo-
plastic activity. The risk of developing oral mu-
cositis increases with the number of cycles. If
there has been a previous episode of chemother-
apeutic-induced oral mucositis, the chance of
oral mucositis recurring is higher. Drugs that act
on DNA synthesis (so-called S-phase-specific
agents such as 5-fluorouracil, methotrexate and
cytarabine) show the most pronounced stomato-
toxic effects. The list of chemotherapeutics, as
well as indications for their use, can be found in
Table 1. OM will occur earlier in patients on
chemotherapy than in patients on radiotherapy
and will more often affect non-keratinized muco-
sa. OM peaks 7-10 days after chemotherapy
when erythema turns into ulcers and represents
the most painful period for the patient. OM is
gradually withdrawn within 2-3 weeks after ces-
sation of chemotherapy but provided the patient
does not have bone marrow suppression®. In pa-
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tients receiving HSCT, additional risk factors for
developing OM are higher body mass index, ge-
netics, and total body radiation as part of a fit-
ness regimen. As with chemo/radiotherapy, OM
is a dose-limiting adverse effect for patients re-
ceiving conditioning regimen?®,

Among the multitude of scales for assessing the
intensity of OM, the scale of the World Health
due to its simplicity and ease applicability is most
commonly in use. The gradation of OM according
to this scale is based on the clinical finding of the
mucosa and the functional status/ability to con-
sume food. There are four degrees of OM: |
(mild) — erythema and mucosal edema; Il (mod-
erate) — erythema and ulceration, the patient
may eat solid foods; Il (severe) — ulceration, the
patient can eat liquid, but not solid food; IV (life-
threatening) — the patient is in a need for a
parenteral nutrition?®,

PREVENTIVE AND THERAPEUTIC

PROCEDURES

There is still no drug or agent that can completely
prevent and/or easily cure OM. Therefore, the
treatment of OM remains symptomatic, aimed at
relieving pain, preventing infection of oral lesions,
and maintaining normal oral function!?. OM is the
most difficult-to-tolerate side effect of oncology
treatment, which is why the treatment may be de-
layed or discontinued in many patients. Therefore,
OM receives a lot of attention in scientific and pro-
fessional circles dealing with the care of oncology
patients such as Multinational Association for Sup-
portive Care in Cancer (MASCC) and the Interna-
tional Society of Oral Oncology (ISOO). The
MASCC/ISOO first issued guidelines for the treat-
ment of OM in 2004 and updated them in 2009,
2014 and 2020. The guidelines are a summary of
the best available scientific evidence, framed in a
practical clinical context. The purpose of guideline
is to provide clinicians with strong evidence-based
recommendations for the treatment of OM. MAS-
CC/ISOO recommends or suggests, depending on
the level of evidence (LoE) interventions for the
prevention or treatment of OM in a specific pa-
tient population®. Concise recommendations for
the management of oral mucositis are shown in
Table 2.
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Table 1. Chemotherapeutics associated with development of oral mucositis** 4->>

Drug name

Indications for use

Actinomycin D

Acute myeloid leukemia, Gestational trophoblastic neoplasia, Wilms tumor, rhabdomyosarcoma, Ewing sarcoma,
testicular cancer

Cisplatin

Gestational trophoblastic neoplasia, testicular, ovarian and bladder cancers, epithelial tumors of the head and
neck, lung cancer and cervical cancer combined with radiotherapy

Docetaxel

Breast cancer, prostate cancer, non-small cell lung cancer, head and neck cancer, adenocarcinoma of

5-Fluorouracil

Breast cancer, colon cancer (palliative care)

Active rheumatoid arthritis in adult patients, severe disabling psoriasis that does not have an adequate

Methotrexate response to other forms of treatments, such as light therapy, photochemotherapy and retinoid therapy, severe
psoriatic arthritis in adult patients.

Thioguanin Acute lymphoblastic leukemia in childhood

Amsacrin Acute myeloid leukemia

Doxorubicin Breast cancer, lung cancer, Kaposi sarcoma, acute lymphocyte leukemia, lymphoma

O Testicular cancer, small cell lung cancer, acute myeloid leukemia, Hodgkin’s lymphoma, non-Hodgkin’s

lymphoma, ovarian cancer

Mitoxantrone

Acute leukemia, lymphoma, prostate and breast cancer, late stage of severe multiple sclerosis.

Bleomycin

Squamous cell cancer of head and neck regions, Hodgkin’s lymphoma, testicular carcinoma, sclerosing agent
for malignant pleural effusions, childhood Hodgkin’s lymphoma.

Cytarabine

Acute lymphocyte leukemia, chronic myeloid leukemia, non-Hodgkin lymphoma

Daunorubicin

Acute myeloid leukemia, acute lymphoblastic leukemia, neuroblastoma, rhabdomyosarcoma

Floxouridine

Hepatic metastases from colon cancer

Vindesine

Childhood acute lymphoblastic leukemia, multiple myeloma in adults, locally invasive or metastatic breast cancer

Table 2. Recommendations for management of oral mucositis.

Type of mucositis

Therapeutic option

Radiotherapy-induced mucositis

Polyvinylpyrrolidone sodium-hyaluronate gel
Benzydamine

Fentanyl nasal spray (opioid analgesic)
Zinc-chloride based mouthwash

Avasopazem manganese (Phase Ill clinical trials)

Chemotherapy-induced mucositis

Polyvinylpyrrolidone sodium-hyaluronate gel
Photobiomodulation

Cryotherapy

0.2% topical morphine mouthwash (opioid analgesic)

Chemo- and radiotherapy induced mucositis

Polyvinylpyrrolidone sodium-hyaluronate gel
Photobiomodulation

Honey

Turmeric based gel or mouthwash

Mucositis in HSCT patients

Polyvinylpyrrolidone sodium-hyaluronate gel
Photobiomodulation
Palifermin (keratinocyte growth factor-1)

appliances, do the necessary dental treatment of

ORAL CARE

Oral care is a key factor in preventing and allevi-
ating OM. Dentist has an important role in pre-
vention and treatment and should be part of the
oncology team. Before radiation, CT or HSCT den-
tist should remove sharp teeth edges, polish
sharp fillings and crowns, remove orthodontic
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symptomatic teeth, remove supragingival calcu-
lus deposits, treat any oral mucosal lesions, and
perform tooth extractions if needed. Although
there was insufficient evidence to support the
professional oral care for OM prevention, the
MASCC/ISOO panel is of the opinion that dental
evaluation and treatment as indicated before
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cancer therapy are desirable to reduce risk for lo-
cal and systemic infections from odontogenic
source®. The dentist is not only important be-
cause of dental interventions but is also a key fig-
ure in educating the patient about basic oral care
procedures to minimize OM and other oral con-
sequences of RT, CT or HSCT. The dentist needs to
warn the patient that expected OM is not easy to
tolerate, but with preventive and curative meth-
ods it will be easier to tolerate and will eventually
pass. The dentist also needs to warn the patient
that OM is the most difficult side effect of oncol-
ogy treatment but should not be the cause of in-
terruption or pause in oncology treatment. It is
important to emphasize to the patient how the
complex oral microflora disrupts normal healing
and to educate about oral hygiene procedures in-
cluding teeth brushing, flossing, and rinsing with
a mild solution such as saline or sodium bicarbo-
nate in order to reduce the bacterial load in the
oral cavity®>?. It should be noted that the use of
interdental brushes and floss is not recommend-
ed for patients whose platelet count is less than
40x10° / L due to bleeding?®®. It is recommended
to brush teeth and gums with soft brushes, light
circular motions, three up to four times a day,
preferably after meals and before bedtime. To
protect tooth enamel, it is necessary to use non-
abrasive toothpaste with a fluoride concentra-
tion between 1000 and 1500 ppm and to avoid
tooth whitening pastes'’. In some patients un-
dergoing head and neck radiation therapy, a den-
tist may recommend a toothpaste with a higher
fluoride concentration (above 1500 ppm)™¥. A pa-
tient consuming tobacco product should be
warned about cessation of smoking because it fa-
vors dry mouth and consequent complications
and also the recurrence of the underlying dis-
ease. When it comes to the use of mouthwashes,
those that contain corrigents such as menthol
and alcohol should be avoided due to mucosal ir-
ritation®®, According to MASCC/ISOO guidelines,
the use of chlorhexidine-based solutions in pa-
tients undergoing head and neck radiotherapy
for the prevention or treatment of OM is not rec-
ommended due to no clear evidence of efficacy.
However, it is acceptable to use CHX if an oral in-
fection develops at the same time as OM™.
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Mouthwash containing the non-steroidal anti-
rheumatic agent diclofenac also give promising
results. The study by Brennan et al.?’ shows a sig-
nificant reduction in pain in patients with oral
mucositis, but further randomized clinical trials
are needed for the wider use of this type of rins-
ing solution. A polyvinyl-pyrolidone-based gel,
such as Gelclair, can be used to protect exposed
nerve fibers to coat the surface of the oral muco-
sa, in order to form a thin protective film?2.

BENZYDAMINE

Benzydamine (N, N-dimethyl-3 - [(1-benzyl-1H-
indazol-3-yl) ossi] -1-propanamine) is a topical
anti-inflammatory drug with analgesic and anes-
thetic properties. Its activity is similar to nonster-
oidal anti-inflammatory drugs. But unlike NSAIDs,
benzydamine acts exclusively on local inflamma-
tory factors by suppressing the production of
proinflammatory cytokines (TNF-a, IL-1B, and
prostaglandins), and also as an antioxidant (re-
moves ROS)%. Benzydamine has recently been
recommended in new MASCC/ISOO guidelines
for OM prevention in patients undergoing a mod-
erate dose head and neck radiotherapy (>50 Gy)
(LoE 1) and suggested for OM prevention in head
and neck patients undergoing radiotherapy with
concomitant chemotherapy (LoE II)!. Rastogi et
al. administered benzydamine to patients receiv-
ing doses greater than 50 Gy and were able to
significantly reduce the rate of third-degree OM.
All of the latter facts may confirm that benzy-
damine could be one of the most significant
agents in the treatment and prevention of OM?,

PHOTOBIOMODULATION

Photobiomodulation (PBM), also known as low
level laser therapy represents the use of lasers or
incoherent light sources such as LEDs (Light Em-
mitting Dioide), which have a beneficial effect on
cellular metabolism. The principle of operation is
the transfer of photon energy to a specific or-
ganelle within the cells, which will consequently
lead to changes in metabolism. One of the prima-
ry cellular targets of this form of therapy is mito-
chondria that respond to absorption of red to
infrared light by increasing respiratory chain ac-
tivity to transport electrons resulting in increased
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ATP production and less cellular susceptibility to
stress-induced apoptosis?*. In addition, it inhibits
the activity of the COX-2 enzyme responsible for
the conversion of arachidonic acid to prostagland-
ine®, increases the production of pro-collagen and
growth factors, and accelerates cell division, which
contributes to faster healing?®. MASCC/ISOO rec-
ommends PBM therapy in the prevention of OM
in patients undergoing HSCT (LoE 1) as well as in
patients with head and neck cancer treated only
with RT (LoE ) or RT and CT (LoE Il). It is important
to follow these protocols strictly to optimize clini-
cal efficacy. Each of these protocols is individual to
each treatment modality. Further testing is need-
ed to standardize the laser parameters required
for optimal performance?. Despite the many posi-
tive effects of PBM therapy, some studies show
that this therapy can have a carcinogenic effect in
the long run?. However, long-term follow-up stud-
ies with conflicting evidence have recently been
published?” 2, It is therefore advised that the clini-
cian should inform patients about the expected
benefits and potential risk of PBM therapy. In ad-
dition, for economic reasons, this therapy is not
yet available in all healthcare facilities.

CRYOTHERAPY

Cryotherapy or cold therapy results in vasocon-
striction of superficial blood vessels thereby lim-
iting the distribution of chemotherapeutics and
reducing harmful effects on the oral mucosa. Be-
cause cooling is a temporary process, the MAS-
CC/ISO0 guidelines recommend cryotherapy in
two instances: to prevent the development of
oral mucositis in patients undergoing autologous
HSCT when conditioning involves a high dose of
melphalan chemotherapeutics. Also, 30-minute
use of oral cryotherapy is recommended to pre-
vent oral mucositis in patients receiving a 5-fluor-
ouracil (5-FU) bolus. In these instances cases, it is
a cytotoxic protocol that is implemented in a
short time or cytotoxic agents with a short half-
lifel. This protocol has been shown to be effec-
tive with 5-fluorouracil and melphalan, while
with other chemotherapeutics such as vinblast-
ine, methotrexate, cisplatin, etoposide, mitomy-
cin and edatrexate, there are no reliable results.
When using chemotherapeutics such as oxalipla-
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tin, cryotherapy is contraindicated due to possi-
ble neurological side effects such as mandibular
stiffness and laryngopharyngeal dysaesthesia®.
In conclusion, the efficacy of cryotherapy in OM
may be limited to chemotherapeutic agents, and
there is no evidence that OC would be effective
in preventing radiotherapy-induced OM?.

OPIOID ANALGESICS

Numerous studies speak in favor of locally applied
morphine in the treatment and relief of pain in
OM?°, The beneficial effects of topical morphine
may not be limited to its analgesic effects. Some
evidence confirms that delta-opioid receptors are
expressed on epithelial cells of the oral cavity, and
morphine can accelerate cell migration, which in
turn may aid in the wound healing process. In ad-
dition to pain relief, topical morphine therapy has
its advantages such as simplicity, low cost, minimal
systemic side effects, and better patient compli-
ance®’. The MASCC/ISOO guidelines suggest the
use of 0.2% topical morphine in the form of a
mouthwash to relieve OM pain in patients under-
going chemoradiotherapy for oral cancer (LoE IlI)™.
OM may adversely affect the absorption of analge-
sics and thus cause insufficient efficacy. It is there-
fore necessary to explore alternative ways of
administering analgesics to effectively eliminate
and control pain. In a study conducted by Mazzola
et al., transmucosal preparations of fentanyl (fen-
tanyl pectin nasal spray) have shown excellent re-
sults in combating transient exacerbation of pain
caused by oral mucositis, allowing patients to con-
sume food normally and complete a planned radi-
otherapy program. Fentanyl-based preparations
are 50 to 100 times more potent than morphine
and therefore require extra caution during use.

GROWTH FACTORS

Recombinant human keratinocyte growth factor
(KGF-1), also known as palifermin, binds to the
KGF receptor by stimulating cell growth, prolifer-
ation, differentiation, and enhanced regulation of
cytoprotective mechanisms. Thus, palifermin can
prevent epithelial cell apoptosis and prevent epi-
thelial DNA damage, reduce the number of proin-
flammatory cytokines, and increase protective
enzymes against free radicals®. According to the
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MASCC/ISOO guidelines, the use of KGF-1 intrave-
nously is recommended in the prevention of OM
in patients undergoing autologous HSCT with a
conditioning regimen that includes high doses of
chemotherapy and total body irradiation (TBI)%. In
addition to a narrow indication area and a relative-
ly high price, EMA (European Medicines Agency)
withdrew palifermin from the market in 2016 at
the request of the marketing authorization hold-
er®, The drug is still available in the USA®,

The dentist needs to warn the patient that OM is the
most difficult side effect of oncology treatment but
should not be the cause of interruption or pause of radio-
therapy or chemotherapy treatment. With preventive
and curative methods provided by the dentist, OM can be
more easily tolerated, and the patient will be able to
complete the treatment of the primary disease.

NATURAL REMEDIES AND MISCELLANEOUS
AGENTS

New evidence for several natural remedies and
herbs has been identified in the MASCC/ISOO
guidelines, but there is still not enough evidence
to form guidelines. In the prevention of OM in
patients on RT or chemo-radiotherapy, topically
or systemically applied honey has been suggest-
ed as a natural agent®. In addition, topically ap-
plied turmeric-based gel or turmeric-based
mouthwash has shown promising results. Re-
search by Dharman et al speaks in favor of reduc-
ing inflammation caused by OM in patients
treated with turmeric-based preparations. Tur-
meric has antioxidant, analgesic, anti-inflamma-
tory and antimicrobial properties that help in
faster wound healing against pro-inflammatory
cytokines, cyclooxygenase, prostaglandins and is
also effective against pro-inflammatory cy-
tokines, cyclooxygenase and prostaglandin E.
However, there was no sufficient evidence to
form a definitive clinical guideline.

THE LATEST INSIGHTS

Recent research has shown that the drug avaso-
pazem manganese (AVA), in addition to protect-

ing healthy tissues from nonselective radiation,
also has the ability to make tumor cells more sus-
ceptible to radiation. AVA is a mimetic of super-
oxide dismutase, an enzyme that catalyzes the
conversion of a superoxide radical to ordinary
molecular oxygen and hydrogen peroxide in the
body. In the presence of superoxide, the divalent
manganese ion oxidizes to trivalent thereby re-
ducing the superoxide to hydrogen peroxide and
molecular oxygen. Because superoxide is associ-
ated with the development of OM, avasopazem
manganese has great potential in preventing and
reducing the clinical picture of OM in cisplatin-
treated head and neck cancer patients. Although
AVA reduces the impact of radiation on healthy
tissues, the effect of stronger action on tumor
cells is achieved in combination with stereotactic
ablative radiotherapy where high doses of radia-
tion with ablative, high doses of fractions (higher
than 7.5 Gy per fraction) are used. This synergy of
drug and radiotherapy is currently in a phase lll
clinical trial conducted in humans®. In addition to
AVA, nanoencapsulated doxorubicin (DOX) also
yields promising results. DOX is a chemotherapeu-
tic that has been linked to the development of
mucositis. Combination with nanostructured lipid
carriers could reduce drug toxicity to mucosal
structures. The results have so far been evaluated
only in the mouse intestine area, and an assess-
ment of the efficacy of encapsulated doxorubicin
and in the oral cavity could yield more valuable re-
sults®. The results of Oshvandi et al. show that the
use of zinc chloride-based mouthwash can also
have a beneficial effect on the oral cavity during
radiotherapy. Zinc stimulates cell growth and sup-
presses apoptosis and, acting as an antioxidant,
protects tissue from the action of free radicals that
promote the formation of mucositis. Several clini-
cal randomized studies are needed to confirm or
refute these results®.

CONCLUSION

OM is a side effect of oncological treatment that
is the most difficult to tolerate and is not only a
local problem in the oral cavity, but also a general
health problem of patients. Quality care for pa-
tients with oral mucositis requires multidiscipli-
nary approach, emphasizing crucial role of dentists
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in the oncology team in the prevention and allevi-
ation of mucositis and the consequences of mu-
cositis. Dental preparation for oncology treatment,
proper oral hygiene education and oral care in on-
cology treatment are, in addition to reducing and
eliminating pain, among the key factors for reliev-
ing symptoms and improving the quality of life of
patients with malignancies. None of the therapeu-
tic modalities known today can completely elimi-
nate oral mucositis, but only alleviate the existing
condition and prevent secondary infections, but
the role of the dentist is indispensable.
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