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Abstract

Purpose This systematic review aimed to identify effective medicinal plants for the treatment of mucositis induced by
oncotherapy.

Methods The clinical question was the following: “Which medicinal plants are effective in the treatment of oral mucositis
induced by cancer treatment?” (PubMed, Medline, Web of Science, Scopus, Lilacs, and SciELO). The keywords were the
following: phytotherapy OR “herbal drug” OR “plant extract” OR plant OR “medicinal plant” OR pharmacognosy OR
ethnobotany OR ethnomedicine OR ethnopharmacology OR “flower essences” OR “natural product” AND mucositis OR
mucositides OR stomatitis OR stomatitides OR “oral ulcer” AND chemotherapy OR radiotherapy OR immunotherapy OR
cancer OR neoplasm OR neoplasm OR tumor OR tumor. The inclusion criteria for the selection of articles were the type of
study design (clinical trials) and the studied population (cancer patients presenting lesions of oral mucositis having under-
gone treatment with medicinal plants).

Results After evaluation of the works, 24 of 893 articles were selected. Matricaria chamomilla (chamomilla) presented
promising results, such as a reduction in severity and lesion incidence with improved pain symptomatology. The plant extracts
Isatis indigotica, Olea europaea, Calendula officinalis, A. digitatae, and M. sylvestris improved the lesions. Mucotrol™
and QRLYD herbal products improved the degree of severity of the lesions, while SAMITAL® and MUCOSYTE allowed
for greater pain control.

Conclusion The complementary treatment of oral mucositis in cancer patients, with analgesic and anti-inflammatory actions
with lower side effects, is an alternative for healthcare professionals.

Keywords Biological products - Cancer - Phytotherapy - Stomatitis

Introduction

Chemotherapy and radiotherapy are cancer treatment modal-
ities commonly associated with adverse effects, such as inap-
petence, nausea, vomiting, and mucositis [1]. Oral mucosi-
tis (OM), an inflammatory lesion of the mucosa, manifests
within 7 to 10 days after cancer treatment [2] and occurs
in 40 to 80% of patients treated with chemotherapy and in
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practically all those submitted to radiotherapy in the head
and neck region [3].

Clinically, oral mucositis appear as mild erythema in
the non-keratinised mucosa and progress to ulcers with
extremely painful symptoms [3, 4]. They can compromise
functions such as speech and swallowing, which reduce the
quality of life of the patients [4, 5] and become limiting fac-
tors in cancer treatment, as it may be interrupted [6].

Different strategies have been indicated for the treatment
of mucositis, such as low-level laser treatment, rinsing with
morphine [7]; adequate oral hygiene, the use of antisep-
tics, analgesics, anti-inflammatories [8]; and cryotherapy
[5]. These aim to utilise the palliative effect in the control
of pain; however, there is still a need for more studies that
evaluate the effectiveness of alternative interventions [9].

The use of natural products represents an alternative that
should be investigated due to their anti-inflammatory action
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with less possibility of adverse side effects [10], less toxicity,
and more affordable costs [11]. The search for such products
is increasing in the face of the limitations of conventional
medicine [12] and the appreciation of healthier lifestyle hab-
its associated with the use of natural products [13].

The therapeutic activities of medicinal plants are vali-
dated through ethnopharmacological surveys, laboratory
tests, and clinical trials, which are considered the gold stand-
ard for the analysis of therapeutic interventions [14]. By
grouping, organising, and evaluating the results of clinical
trials through systematic review, it is possible to evaluate the
natural products used to treat OM.

The systematic analysis of publications makes it possible
to recognise the natural products with the best results and,
with this, to indicate their clinical use as well as to direct
future research [15].

Materials and methods

Study design

A systematic review was carried out following the PRISMA
protocol under registration number CRD 42,019,118,673
(PROSPERO).

Clinical question

The clinical question based on the PICO strategy (Table 1)
was the following: “Which medicinal plants are effective in
the treatment of OM induced by cancer treatment?”.

Search strategy

The searches in the databases were carried out on 10/27/2018
and followed the strategy described in (Table 2).

Inclusion criteria

The inclusion criteria were the following: randomised clini-
cal trials or non-randomised clinical trials; patients with OM
induced by cancer treatment; and treatments performed with
medicinal plants.

Exclusion criteria

The exclusion criteria were the following: literature reviews;
clinical trials without a control group; in vitro studies; and
in vivo animal studies.

Article selection and data extraction

The selection of articles was independently carried out by
two reviewers. The Kappa index was calculated after reading
10% of the papers (0.82). The inclusion criteria were applied
to select the titles and abstracts, which were included based
on the eligibility criteria. The differences were resolved by
consensus between the two researchers.

Bias risk assessment

The risk of bias assessment was performed in randomised
clinical trials using the Cochrane manual (Review Manager)
[16]. The evaluated items were the following:

e Selection bias: the generation of random sequence and
allocation hiding

Performance bias: the blinding of participants and professionals
Detection bias: the blinding of outcome evaluators
Friction bias: incomplete outcomes

Reporting bias: the reporting of selective outcomes
Other biases

Analysis of the results

The results were analysed using the Cochrane manual evalu-
ation method [17] for randomised clinical trials.

Results

The search strategy illustrated in the PRISMA flowchart
(Fig. 1) identified 1064 studies whose titles and abstracts
were evaluated according to the inclusion criteria. Of this

Table 1 Description of the

Description

. Acronym  Definition
PICO strategy used in the
development of the clinical P Participants
question .
I Intervention
C Control or comparison
(6] Outcome

Patients with oral mucositis induced by cancer treatment
Treatment with medicinal plants
Without treatment/placebo, anti-inflammatories, and chlorhexidine

Reduction of the incidence of mucositis, healing time, degree of
severity, and symptomatology
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Table 2 Database search strategy

Databases Keywords

PubMed/Scopus

(phytotherapy OR “herbal drug” OR “plant extract” OR plant OR “medicinal plant” OR pharmacog-

nosy OR ethnobotany OR ethnomedicine OR ethnopharmacology OR “flower essences” OR “natu-
ral product”) AND (mucositis OR mucositides OR stomatitis OR stomatitides OR “oral ulcer”)
AND (chemotherapy OR radiotherapy OR immunotherapy OR cancer OR neoplasia OR neoplasm

OR tumor OR tumour)

Medline/Lilacas/Web of Science/SciELO (phytotherapy OR herbal drug OR plant extract OR plant OR medicinal plant OR pharmacognosy
OR ethnobotany OR ethnomedicine OR ethnopharmacology OR flower essences OR natural
product) AND (mucositis OR mucositides OR stomatitis OR stomatitides OR oral ulcer) AND
(chemotherapy OR radiotherapy OR immunotherapy OR cancer OR neoplasia OR neoplasm OR

tumor OR tumour)

total, 51 works were pre-selected and read in full. After the
complete reading, 27 studies were excluded after applying
the exclusion criteria, such as the absence of a control group,
literature reviews, and design of the study conducted in vivo
(animals) and in vitro.

For qualitative analysis, 24 articles were selected and
included in this systematic review. The articles included
are described in chronological order in Table 3. The total
sample consisted of 1296 patients undergoing treatment for
OM with medicinal plants. Fourteen clinical trials evaluated
only one plant species. The most widely used plant extracts

were Matricaria chamomilla [18-20], Aloe vera [21, 22],
Isatis indigotica Fort [23], Olea europaea [24], Calendula
officinalis [25], Curcuma longa [26], Glycyrrhiza glabra
[27], Achillea millefolium [28], Morus nigra L. [29], Zataria
multiflora [30], and Plantago major [31].

The action of herbal medicines on mucositis lesions was
evaluated in 6 clinical trials that used the following prod-
ucts: Mucotrol™ [32], Qingre liyan [33], SAMITAL® [34],
Mucosyte biopharm [35], CHIN [36], and Faringel [37]. The
other studies (4) used the following plant compounds to treat
oral mucositis: essential oils of manuka and kanuka [38],

Fig.1 PRISMA flowchart
for inclusion of articles in the
systematic review

Pubmed (446) Web of Science (129) Scopus (331) Medline (120) Scielo (24) Lilacs (14)
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thyme tea with mint (sage tea thyme peppermint hydrosol)
[39], Matricaria chamomilla with Mentha peperita [40], and
Alcea digitata Alef with Malva sylvestris [41].

The countries that presented the largest number of pub-
lications on the use of plant extracts in the treatment of
mucositis were Iran [22, 25, 27, 28, 30, 40, 41] and Italy [34,
35, 37]. Other countries that carried out works with natural
products were Brazil [19, 20], the USA [18, 21], India [26,
32], China [33, 36], Turkey [29, 39], New Zealand [38],
Taiwan [23], Iraq [24], and Spain [31].

In the present study, there were limitations regarding the
evaluation of the data analysis of the primary studies. As for
the existence of publication bias, one of the great limitations
of systematic reviews, there is the possibility that studies
with negative results, mainly of small size, have not been
published. The high heterogeneity among the studies, mainly
regarding the plant species, did not allow for the realisation
of the meta-analysis; thus, the qualitative analysis was car-
ried out.

mucositis (OMAS and WHO)
compared to the GP (p <0.005).

TG showed lower incidence
and less pain compared to GP

(p<0.005)
TG, CLX, and BS showed no

ing time, pain intensity, or the
ability to swallow (liquids and

significant difference in heal-
solids) (p>0.05)

Results
pain intensity (VAS), swal-
lowing capacity, and quality

of life

OM degree (WHO and OMAS) TG showed a lower degree of
at weeks 1-7

Product efficacy: healing time,

Bias risk assessment

Bias risk assessment was performed in clinical trials fol-
lowing the criteria of the Cochrane manual [17]. The risk
of selection bias has not been identified in the studies. The
performance bias resulting from the blinding of participants
and professionals was identified as a limiting factor and was
reported in the study by Wang et al. [36]. The blinding of
outcome evaluators was described in 82.14% (23/24) of the
studies evaluated. The evaluation of incomplete outcomes
was considered uncertain in all studies analysed. Figure 2
presents the assessment of the risk of bias performed by the

Initial (final) sample Variables analysed

63 (52)
60 (50)

Plant extract (popular name)
Plantago major (plantain or

CTCAE v.3.0, Common Terminology Criteria for Adverse Events version 3.0; CG, control group; ELISA, enzyme-linked immunosorbent assay; EGF, epidermal growth factor; IL-1f, Interleu-
kin 1 beta; IL-6, Interleukin-6; IiF, Isatis indigotica Fort; LMF, Licorice mucoadhesive film; NCI, National Cancer Institute; OM, oral mucositis; OMAS, Oral Mucositis Assessment Scale; PG,
placebo group; QRLYD, Qingre Liyan Decoction; RTOG, Radiation Therapy Oncology Group; TCD4/TCD8, T lymphocytes CD4 and CDS8; TG, treatment group; TAMF, triamcinolone aceton-

ide mucoadhesive film; TNF-a, Tumour Necrosis Factor-Alpha; VAS, Visual Analogical Scale; WHO, World Health Organization; 5-FU, 5-fluorouracil.

=
2
<
3
S
=S
E
2 = Review Manager program (RevMan 5.3).
=]
S o=
3 8
o . .
ks Discussion
8 % [}
& g g
5 % g . _§ OM, commonly manifested in patients undergoing cancer
o = . . .
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%D E § %g = a limiting factor in cancer treatment [4, 5]. Its treatment
é B 3 g0 g consists of relieving painful symptoms and preventing the
£ = g ol ) spread of infections since the lesions are a gateway for path-
AR e-a ogenic microorganisms [8].
= The search for products of plant origin to treat OM has
2 % been carried out in several countries, mainly in Iran and
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Fig.2 Assessment of the risk of
bias in clinical trials
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|
Other sources of bias _ |
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evaluated the action of treatments carried out with a single
plant species. The plant species found were the following:
Matricaria chamomilla [18-20], Aloe vera [21, 22], Isa-
tis indigotica Fort [23], Olea europaea L. [24], Calendula
officinalis [25], Curcuma longa [26], Glycyrrhiza glabra
[271, Achillea millefolium [28], Morus nigra L. [29], Zatara
multiflora [30], and Plantago major [31].

Vegetable compounds were evaluated in four clinical tri-
als that used the combination of essential oils of manuka
and kanuka [38], salvia, thyme and mint tea [39], chamomile
with mint [40], and Alcea digitata Alef with Malva sylvestris
[41].

Herbal medicines were evaluated in 6 (25%) of the 24
articles included Mucotrol™ [32], Qingre liyan [33], SAMI-
TAL® [34], Mucosyte biopharm [35], CHIN [36], and Far-
ingel [37].

The pioneering study on the use of medicinal plants in
the treatment of mucositis was carried out in the USA with
Matricaria chamomilla (chamomile) by Fidler et al. [18].
Chamomile, whose action initially did not show favourable
and significant results [18], currently shows its beneficial
action on mucositis lesions [43]. The incidence and dura-
tion of OM were lower in patients who underwent treatment
with a mouthwash manipulated with 1% chamomile extract
[19], and the treatment performed with cryotherapy made
with chamomile infusion reduced the duration and severity
of the lesions [20].

The use of the mouthwash manipulated with the com-
bination of chamomile and mint resulted in a shorter
duration of lesions and a lower degree of severity of
OM, according to the National Cancer Institute scale
[40]. Chamomile is considered a promising alternative
treatment for OM [43].

Aloe vera has antibacterial, antifungal, anti-inflammatory,
antioxidant, and anti-tumour pharmacological action [44].
Its beneficial effects are attributed to the polysaccharides
present in its pulp, which is widely used as a medicine and
cosmetic [45]. The action of Aloe vera in the treatment of
OM has presented divergent results between studies [21, 22];
therefore, its indication is still questionable.

The species Isatis indigotica Fort, a plant of traditional
Chinese medicine, has as main components indigo, indiru-
bin, organic acids, nucleosides, glucosinolates, lignans, cera-
mides, steroids, and polysaccharides [46]. It has multiple
pharmacological properties, such as antiviral, anti-cancer,
and antibacterial properties [47]. When carrying out an anal-
ysis of the degree of severity of OM, patients undergoing
treatment with Isatis indigotica Fort extract had less severe
lesions and less difficulty swallowing [23].

The extract of Olea europaea L., manipulated from the
olive leaf, is marketed as a natural supplement for its multi-
ple benefits, such as its antioxidant activity and antimicro-
bial action, which helps in the treatment of various infectious
diseases [48], and its anti-inflammatory action [49]. Its use
reduced the severity of OM lesions (Oral Mucositis Assess-
ment Scale scale) and reduced the levels of Interleukin 1
beta (IL-1p) and Tumour Necrosis Factor-Alpha (TNF-a)
[24].

Calendula officinalis, popularly known as daisy, is used
in folk medicine for its anti-inflammatory action in the
treatment of wounds, minor burns, bruises, skin rashes and
stomach ulcers, or inflammation of the oral and pharyngeal
mucosa [50]. Other important pharmacological activities
are its antioxidant, antimicrobial, and healing activities.
The biological activity of each extract is due to its constitu-
ents, including terpenoids, flavonoids, phenolic acids, carot-
enoids, coumarins, quinones, volatile oils, amino acids, and
lipids [51]. Its use reduced the intensity and degree of OM
[25].

Curcuma longa (curcumin), also called saffron, has anti-
inflammatory, antimicrobial, antioxidant, and antineoplas-
tic properties [52]. It is used to treat a variety of diseases
because of its actions related to wound healing and the
increase in the amount of collagen [53]. The treatment per-
formed for OM reduced its degree of severity [26].

Glycyrrhiza glabra, popularly known as licorice or
regaliz, is a species of flowering plant belonging to the
Fabaceae family. It has sweet roots rich in glycyrrhizin,
from which syrup is extracted. It is used in herbal medicine
in many Asian and European countries, with effectiveness in
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the treatment of cough, peptic ulcer, constipation, and other
viral infections [54]. The constituents of the Glycyrrhiza
extracts have anti-inflammatory effects that result in the
inhibition of inflammatory cytokines, such as IL-6, IL-1f,
and TNF-a. [55]. In the treatment of OM, patients showed
an improvement in painful symptoms [27], but Glycyrrhiza
glabra should be used with caution since it can present
important side effects, such as hypertension and secondary
disorders induced by hypokalaemia [56].

Achillea millefolium, popularly known as yarrow or thou-
sand leaves, is an important species in the Asteraceae family
and is used in the treatment of gastrointestinal disorders,
hepatobiliary disorders, gynaecological disorders, inflam-
mation, and wound healing [57]. Treatment with milefolium
extract reduced the degree of severity of OM after 7 and
14 days [28].

The species Morus nigra L. (blackberry) is rich in sec-
ondary metabolites, such as flavonoids, and is associated
with important biological activities with antioxidant and
anti-inflammatory actions [58]. Blackberry molasses did
not reduce the incidence or severity of OM [29].

The Zataria multiflora plant belongs to the Laminaceae
family and is found in Iran, Pakistan, and Afghanistan.
Traditionally, it is used as an antiseptic, anaesthetic, and
antispasmodic because it has phenolic constituents, such
as carvacrol, thymol, and eugenol [59]. Treatment with
Zataria multiflora extract reduced the severity of OM on
the OMAS and World Health Organization (WHO) scales
[30].

The therapeutic plant Plantago major, popularly known
as plantain, is a species of plantago of the Plantaginaceae
family. They present bioactive flavonoid compounds, alka-
loids, phenolics, glycosides, polysaccharides, and vitamins
with healing, antiulcerative, anti-inflammatory, antioxi-
dant, and anticancer effects [60]. In the treatment of OM,
the Plantago major extract did not reduce the healing time
or pain intensity [31].

The association of Alcea digitata Alef and Malva sylves-
tris, described in Persian medicine as mucilage plants, can
be used for its anti-inflammatory and analgesic properties
[61]. A. digitata and M. sylvestris reduced the degree of OM
intensity (WHO scale) and promoted an improvement in the
level of pain [41].

The essential oils of manuka (Leptospermum scopariunt)
and kanuka (kunzea ericoides), found in New Zealand, have
anti-inflammatory, analgesic, and antimicrobial properties.
Its treatment postponed the onset of the appearance of the
first mucositis lesions [38]. The preventive action of thyme
tea and pepper hydrosol reduced the incidence of OM [39].

Herbal medicines composed of more than one plant spe-
cies and obtained by the pharmaceutical industry were part
of the methodology of some studies included in the system-
atic review.

@ Springer

Mucotrol™ (Belker Pharmaceuticals, Geo Pharma,
USA), an herbal medicine composed of sorbitol, magnesium
stearate, Aloe vera sp., Acesulfame K, glycyrrhizin extract,
and centella asiatica, promoted a reduction in the degree of
severity of mucositis on the WHO scale. However, there was
no significant difference in the Radiation Therapy Oncology
Group (RTOG) scale [32].

The Chinese medicine by decoction Qinre liyan—
QRLYD (Puji Pharmacy, Shaanxi, China) consists of los
Lonicerae, Rhizoma belamcandae, Lasiosphaera seu cal-
vatia, Radix astragali, Radix glehniae, Radix ophiopogonis,
Radix trichosanthes, Radix scrophulariae, Rhizoma ligusti-
cum wallichii, Herba agrimoniae, Rhizoma imperatae, and
Radix glycyrrhizae. The QRLYD rinse did not improve the
degree of severity of OM lesions [33].

The herbal medicine SAMITAL® (Indena SpA, Milan,
Italy), whose botanical formulation contains multiple com-
ponents (Vaccinium myrtillus, Macleaya cordata, and Echi-
nacea angustifolia), was produced for the treatment of OM
induced by chemotherapy and/or radiation therapy. SAMI-
TAL® was analysed in two clinical phases by Bertoglio et al.
[62] and Pawar et al. [34]. SAMITAL® reduced the degree
of mucositis (WHO scale) and the number of lesions, as
well as decreased the intensity of pain from the fourth day
of treatment [34, 62].

Mucosyte (BIOPHARM, Milan, Italy) is a solution com-
posed of verbascoside, polyvinylpyrrolidone, and sodium
hyaluronate. In its formulation, it has anti-inflammatory and
analgesic properties. Treatment with the herbal medicine
Mucosyte reduced the degree of severity of the lesions and
decreased the need for analgesics [35].

The herbal medicine Faringel® (Ca Di Group, Italy),
composed of propolis, Aloe vera, calendula, chamomile, and
honey, did not reduce the degree of severity of OM nor did
it promote pain control [37].

The typical Chinese medicine plant compound, CHIN
(modified Liangge San), promoted the protection of the
mucosa by regulating the nuclear factor kappa B (NF-xB)
signalling pathway and regulating the oral flora. It showed
important anti-inflammatory activity, with a reduction in the
degree of severity of OM lesions, and it improved the level
of pain [36].

The risk of bias assessment followed the Cochrane Col-
laboration criteria for the development of systematic inter-
vention reviews [17]. No risks were identified in controlled
clinical trials in relation to the selection of participants as
the groups were formed by cancer patients undergoing treat-
ment. In 82.14% of the studies, the outcome evaluators were
blind. The evaluation of incomplete outcomes was consid-
ered uncertain in all articles analysed.

The systematic review can have limitations like any other
type of study. Possible sources of bias are mentioned, such
as publication bias, where the published results are different
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from reality due to the non-publication of unfavourable
findings or negative results [16]. Another limitation for this
method is the impossibility to better detail each research
since the papers lacked specific information described in the
systematic review. The meta-analysis could not be carried
out due to the high heterogeneity between the studies since
several natural products were identified in different designs.

Evidence-based medicine assists healthcare professionals in
treating and making clinical decisions for the most appropri-
ate procedure, besides collaborating with future work [63]. In
this systematic review, controlled clinical trials, considered the
gold standard for the development of research in humans [64],
were included in the qualitative analysis and provided the main
natural products used to treat OM.

Final considerations

Matricaria chamomilla is a good alternative for complemen-
tary treatment of OM since the species has proven anti-inflam-
matory effects, and, despite the few clinical trials in humans,
they do not point out any harmful effects to anyone using it.

Isatis indigético [23], the rinse with olive leaf extract [24],
Calendula officinalis [25], A. digitatae, and M. sylvestris [41]
promoted improvement in mucositis lesions, but further stud-
ies are necessary since these plant species were analysed in
small samples.

The herbal medicines Mucotrol™ [32] and QRLYD [33]
promoted improvement in the degree of severity of mucositis.
SAMITAL® [34] and MUCOSYTE [35] promoted a reduction
in the degree of mucositis and better pain control. The Chinese
decoction CHIN [36] promoted good pain control.

Author contribution All authors have made substantial contributions
to the conception and design, acquisition of data, analysis, and inter-
pretation of data. All authors participated in the drafting the article
or revising it critically for important intellectual content. All authors
approved of the version to be published and all subsequent versions.

Funding This research was supported by the CAPES (Coordination for
the Improvement of Higher Education Personnel, Brazil).

Data availability Not applicable.

Code availability Not applicable.

Declarations

Ethics approval Not applicable.
Consent to participate Not applicable.

Consent for publication Not applicable.

Conflict of interest The authors declare no competing interests.

References

1. Peck-Radosavljevic M (2014) Drug therapy for advanced-stage
liver cancer. Liver Cancer 3(2):125-131. https://doi.org/10.1159/
000343868

2. Shankar A, Roy S, Bhandari M, Rath GK, Biswas AS, Kanodia
R, Adhikari N, Sachan R (2017) Current trends in management
of oral mucositis in cancer treatment. Asian Pac J Cancer Prev
18(8):2019-2026. https://doi.org/10.22034/APJCP.2017.18.8.
2019

3. Volpato LE, Silva TC, Oliveira TM, Sakai VT, Machado MA
(2007) Radiation therapy and chemotherapy-induced oral
mucositis. Braz J Otorhinolaryngol 73(4):562-568. https://doi.
org/10.1016/s1808-8694(15)30110-5

4. Jesus LG, Cicchelli MQ, Martins GB, Lima HR, Pereira
MCMC, Medrado ARAP (2017) Epidemiological study and
level of knowledge of oncologic patients about oral mucositis
and lasertherapy. Cienc Cuid Saude 16(1):1-7. https://doi.org/
10.4025/cienccuidsaude.v16i1.30871

5. Cicchelli MQ, Guerreiro L, Costa AS, Marques RSO, Carrera
M, Martins GB, Lima HR, Medrado AP (2017) Oral mucositis
induced by cancer therapy — a literature review. Rev Ciénc
Méd Biol 16(1):85-88. https://doi.org/10.9771/cmbio.v16il.
14008

6. Rodriguez-Caballero A, Torres-Lagares D, Robles-Garcia
M, Pachén-Ibainiez J, Gonzalez-Padilla D, Gutiérrez-Pérez JL
(2012) Cancer treatment-induced oral mucositis: a critical
review. Int J Oral Maxillofac Surg 41(2):225-238. https://doi.
org/10.1016/5.ijjom.2011.10.011

7. Mallick S, Benson R, Rath GK (2016) Radiation induced oral
mucositis: a review of current literature on prevention and man-
agement. Eur Arch Otorhinolaryngol 273(9):2285-2293. https://
doi.org/10.1007/s00405-015-3694-6

8. Figueiredo ALP, Lins L, Cattony AC, Falcao AFP (2013) Laser
therapy in oral mucositis control: a meta-analysis. Rev Assoc
Med Bras 59(5):467-474. https://doi.org/10.1016/j.ramb.2013.
08.003

9. Silva DSMA, Reis JI, Branddo HN, Neves MS, Branco CRC,
Andrade APEN, Oliveira MC (2016) Aroeira assessment (Schinus
terebinthifolius Raddi) in the treatment of oral mucositis induced
by exclusive radiation therapy or associated with chemotherapy
Pilot study. Rev. Satde Col. UEFS 6(2):59-65. https://doi.org/10.
13102/rscdauefs.v6i2.1221

10 Baharvand M, Jafari S, Mortazavi H (2017) Herbs in oral mucosi-
tis. J Clin Diagn Res 11(3):ZE05-ZE11. https://doi.org/10.7860/
JCDR/2017/21703.9467

11. Francisco KMS (2010) Fitoterapy: an option in odontological
treatment. Rev satude 4(1):18-24

12. Zeni ALB, Parisotto AV, Mattos G, Helena ETS (2017) Use of
medicinal plants as home remedies in primary health care in
Blumenau — State of Santa Catarina. Brazil Ciénc satde coletiva
22(8):2703-2712. https://doi.org/10.1590/1413-81232017228.
18892015

13. Martelli A, Andrade TAM, Santos GMT (2018) Perspectives in
the use of herbal medicines in tissue healing: systematic review.
Arch Health Invest 7(8):344-350. https://doi.org/10.21270/archi.
v7i8.3047

14 Vieira DR, Amaral FM, Maciel MC, Nascimento FR, Libério SA,
Rodrigues VP (2014) Plant species used in dental diseases: eth-
nopharmacology aspects and antimicrobial activity evaluation. J
Ethnopharmacol 155(3):1441-1449. https://doi.org/10.1016/].jep.
2014.07.021

15. Souza MT, Silva MD, Carvalho R (2010) Integrative review: what
is it? How to do it? Einstein 8(1 Pt 1):102-106. https://doi.org/10.
1590/s1679-45082010rw1134

@ Springer


https://doi.org/10.1159/000343868
https://doi.org/10.1159/000343868
https://doi.org/10.22034/APJCP.2017.18.8.2019
https://doi.org/10.22034/APJCP.2017.18.8.2019
https://doi.org/10.1016/s1808-8694(15)30110-5
https://doi.org/10.1016/s1808-8694(15)30110-5
https://doi.org/10.4025/cienccuidsaude.v16i1.30871
https://doi.org/10.4025/cienccuidsaude.v16i1.30871
https://doi.org/10.9771/cmbio.v16i1.14008
https://doi.org/10.9771/cmbio.v16i1.14008
https://doi.org/10.1016/j.ijom.2011.10.011
https://doi.org/10.1016/j.ijom.2011.10.011
https://doi.org/10.1007/s00405-015-3694-6
https://doi.org/10.1007/s00405-015-3694-6
https://doi.org/10.1016/j.ramb.2013.08.003
https://doi.org/10.1016/j.ramb.2013.08.003
https://doi.org/10.13102/rscdauefs.v6i2.1221
https://doi.org/10.13102/rscdauefs.v6i2.1221
https://doi.org/10.7860/JCDR/2017/21703.9467
https://doi.org/10.7860/JCDR/2017/21703.9467
https://doi.org/10.1590/1413-81232017228.18892015
https://doi.org/10.1590/1413-81232017228.18892015
https://doi.org/10.21270/archi.v7i8.3047
https://doi.org/10.21270/archi.v7i8.3047
https://doi.org/10.1016/j.jep.2014.07.021
https://doi.org/10.1016/j.jep.2014.07.021
https://doi.org/10.1590/s1679-45082010rw1134
https://doi.org/10.1590/s1679-45082010rw1134

6992

Supportive Care in Cancer (2021) 29:6981-6993

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Pereira MG (2014) Galvao TF (2014) Heterogeneity and publica-
tion bias in systematic reviews. Epidemiol Serv Satde 23(4):775-
778. https://doi.org/10.5123/S1679-49742014000400021
Higgins JPT, Green S (editors) (2011). Cochrane handbook for
systematic reviews of interventions version 5.1.0 [updated March
2011]. The Cochrane Collaboration. (Available from www.handb
ook.cochrane.org)

Fidler P, Loprinzi CL, O’Fallon JR, Leitch JM, Lee JK, Hayes
DL, Novotny P, Clemens-Schutjer D, Bartel J, Michalak JC (1996)
Prospective evaluation of a chamomile mouthwash for prevention
of 5-FU-induced oral mucositis. Cancer 77(3):522-525. https://
doi.org/10.1002/(SICI)1097-0142(19960201)77:3%3c522:: AID-
CNCR14%3e3.0.CO;2-6

Braga FT, Santos AC, Bueno PC, Silveira RC, Santos CB, Bastos
JK, Carvalho EC (2015) Use of Chamomilla recutita in the pre-
vention and treatment of oral mucositis in patients undergoing
hematopoietic stem cell transplantation: a randomized, controlled,
phase ii clinical trial. Cancer Nurs 38(4):322-329. https://doi.org/
10.1097/NCC.0000000000000194

Dos Reis PE, Ciol MA, de Melo NS, Figueiredo PT, Leite AF,
Manzi Nde M (2016) Chamomile infusion cryotherapy to pre-
vent oral mucositis induced by chemotherapy: a pilot study. Sup-
port Care Cancer 24(10):4393-4398. https://doi.org/10.1007/
$00520-016-3279-y

Su CK, Mehta V, Ravikumar L, Shah R, Pinto H, Halpern J,
Koong A, Goffinet D, Le QT (2004) Phase II double-blind rand-
omized study comparing oral aloe vera versus placebo to prevent
radiation-related mucositis in patients with head-and-neck neo-
plasms. Int J Radiat Oncol Biol Phys 60(1):171-177. https://doi.
org/10.1016/j.ijrobp.2004.02.012

Sahebjamee M, Mansourian A, Mohammad MH, Zadeh MT,
Bekhradi R, Kazemian A, Manifar S, Ashnagar S, Doroudgar
K (2015) Comparative efficacy of Aloe vera and benzydamine
mouthwashes on radiation-induced oral mucositis: a triple-blind,
randomised, controlled clinical trial. Oral Health Prev Dent
13(4):309-315. https://doi.org/10.3290/j.0hpd.a33091

You WC, Hsieh CC, Huang JT (2009) Effect of extracts from
indigowood root (Isatis indigotica Fort) on immune responses
in radiation-induced mucositis. J Altern Complement Med
15(7):771-778. https://doi.org/10.1089/acm.2008.0322

Ahmed KM (2013) The effect of olive leaf extract in decreas-
ing the expression of two pro-inflammatory cytokines in patients
receiving chemotherapy for cancer. A randomized clinical trial,
Saudi Dent J 25(4):141-147. https://doi.org/10.1016/j.sdentj.
2013.09.001

Babaee N, Moslemi D, Khalilpour M, Vejdani F, Moghadamnia
Y, Bijani A, Baradaran M, Kazemi MT, Khalilpour A, Pouramir
M, Moghadamnia AA (2013) Antioxidant capacity of calendula
officinalis flowers extract and prevention of radiation induced oro-
pharyngeal mucositis in patients with head and neck cancers: a
randomized controlled clinical study. Daru 21(1):18. https://doi.
org/10.1186/2008-2231-21-18

Rao S, Dinkar C, Vaishnav LK, Rao P, Rai MP, Fayad R, Baliga
MS (2014) The Indian spice turmeric delays and mitigates radia-
tion-induced oral mucositis in patients undergoing treatment for
head and neck cancer: an investigational study. Integr Cancer Ther
13(3):201-210. https://doi.org/10.1177/1534735413503549
Ghalayani P, Emami H, Pakravan F, Nasr Isfahani M (2017)
Comparison of triamcinolone acetonide mucoadhesive film with
licorice mucoadhesive film on radiotherapy-induced oral mucosi-
tis: a randomized double-blinded clinical trial. Asia Pac J Clin
Oncol 13(2):e48-e56. https://doi.org/10.1111/ajco.12295
Miranzadeh S, Adib-Hajbaghery M, Soleymanpoor L, Ehsani M
(2015) Effect of adding the herb Achillea millefolium on mouth-
wash on chemotherapy induced oral mucositis in cancer patients:

@ Springer

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

a double-blind randomized controlled trial. Eur J Oncol Nurs
19(3):207-213. https://doi.org/10.1016/j.ejon.2014.10.019
Demir Dogan M, Can G, Meral R (2017) Effectiveness of black
mulberry molasses in prevention of radiotherapy-induced oral
mucositis: a randomized controlled study in head and neck cancer
patients. J Altern Complement Med 23(12):971-979. https://doi.
org/10.1089/acm.2016.0425

Aghamohammadi A, Moslemi D, Akbari J, Ghasemi A, Azad-
bakht M, Asgharpour A, Hosseinimehr SJ (2018) The effec-
tiveness of Zataria extract mouthwash for the management
of radiation-induced oral mucositis in patients: a randomized
placebo-controlled double-blind study. Clin Oral Investig
22(6):2263-2272. https://doi.org/10.1007/s00784-017-2324-7
Cabrera-Jaime S, Martinez C, Ferro-Garcia T, Giner-Boya P,
Icart-Isern T, Estrada-Masllorens JM, Fernandez-Ortega P (2018)
Efficacy of Plantago major, chlorhexidine 0.12% and sodium
bicarbonate 5% solution in the treatment of oral mucositis in can-
cer patients with solid tumour: a feasibility randomised triple-
blind phase III clinical trial. Eur J Oncol Nurs 32:40-47. https://
doi.org/10.1016/j.ejon.2017.11.006

Naidu MU, Ramana GV, Ratnam SV, Sudhavani T, Naidu KJ, Roy
P, Suresh P, Rani PU, Mohan IK (2005) A randomised, double-
blind, parallel, placebo-controlled study to evaluate the efficacy
of MF 5232 (Mucotrol), a concentrated oral gel wafer, in the treat-
ment of oral mucositis. Drugs R D 6(5):291-298. https://doi.org/
10.2165/00126839-200506050-00005

Wu MH, Yuan B, Liu QF, Wang Q (2007) Study of qingre
liyan decoction in treating and preventing acute radioactive oral
mucositis. Chin J Integr Med 13(4):280-284. https://doi.org/10.
1007/s11655-007-0280-9

Pawar D, Neve RS, Kalgane S, Riva A, Bombardelli E, Ronchi
M, Petrangolini G, Morazzoni P (2013) SAMITAL® improves
chemo/radiotherapy-induced oral mucositis in patients with head
and neck cancer: results of a randomized, placebo-controlled,
single-blind phase II study. Support Care Cancer 21(3):827-834.
https://doi.org/10.1007/s00520-012-1586-5

Bardellini E, Amadori F, Schumacher RF, D’Ippolito C, Porta
F, Majorana A (2016) Efficacy of a solution composed by ver-
bascoside, polyvinylpyrrolidone (PVP) and sodium hyaluronate
in the treatment of chemotherapy-induced oral mucositis in chil-
dren with acute lymphoblastic leukemia. J Pediatr Hematol Oncol
38(7):559-562. https://doi.org/10.1097/MPH.0000000000000669
Wang C, Wang P, Ouyang H, Wang J, Sun L, Li Y, Liu D, Jiang
Z, Wang B, Pan Z (2018) Efficacy of traditional chinese medicine
in treatment and prophylaxis of radiation-induced oral mucositis
in patients receiving radiotherapy: a randomized controlled trial.
Integr Cancer Ther 17(2):444-450. https://doi.org/10.1177/15347
35417725578

Marucci L, Farneti A, Di Ridolfi P, Pinnaro P, Pellini R, Gian-
narelli D, Vici P, Conte M, Landoni V, Sanguineti G (2017)
Double-blind randomized phase I1I study comparing a mixture of
natural agents versus placebo in the prevention of acute mucositis
during chemoradiotherapy for head and neck cancer. Head Neck
39(9):1761-1769. https://doi.org/10.1002/hed.24832
Maddocks-Jennings W, Wilkinson JM, Cavanagh HM, Shillington
D (2009) Evaluating the effects of the essential oils Leptosper-
mum scoparium (manuka) and Kunzea ericoides (kanuka) on
radiotherapy induced mucositis: a randomized, placebo controlled
feasibility study. Eur J Oncol Nurs 13(2):87-93. https://doi.org/
10.1016/j.ejon.2009.01.002

Mutluay Yayla E, Izgu N, Ozdemir L, Aslan Erdem S, Kartal M
(2016) Sage tea-thyme-peppermint hydrosol oral rinse reduces
chemotherapy-induced oral mucositis: a randomized controlled
pilot study. Complement Ther Med 27:58-64. https://doi.org/10.
1016/j.ctim.2016.05.010


https://doi.org/10.5123/S1679-49742014000400021
http://www.handbook.cochrane.org
http://www.handbook.cochrane.org
https://doi.org/10.1002/(SICI)1097-0142(19960201)77:3%3c522::AID-CNCR14%3e3.0.CO;2-6
https://doi.org/10.1002/(SICI)1097-0142(19960201)77:3%3c522::AID-CNCR14%3e3.0.CO;2-6
https://doi.org/10.1002/(SICI)1097-0142(19960201)77:3%3c522::AID-CNCR14%3e3.0.CO;2-6
https://doi.org/10.1097/NCC.0000000000000194
https://doi.org/10.1097/NCC.0000000000000194
https://doi.org/10.1007/s00520-016-3279-y
https://doi.org/10.1007/s00520-016-3279-y
https://doi.org/10.1016/j.ijrobp.2004.02.012
https://doi.org/10.1016/j.ijrobp.2004.02.012
https://doi.org/10.3290/j.ohpd.a33091
https://doi.org/10.1089/acm.2008.0322
https://doi.org/10.1016/j.sdentj.2013.09.001
https://doi.org/10.1016/j.sdentj.2013.09.001
https://doi.org/10.1186/2008-2231-21-18
https://doi.org/10.1186/2008-2231-21-18
https://doi.org/10.1177/1534735413503549
https://doi.org/10.1111/ajco.12295
https://doi.org/10.1016/j.ejon.2014.10.019
https://doi.org/10.1089/acm.2016.0425
https://doi.org/10.1089/acm.2016.0425
https://doi.org/10.1007/s00784-017-2324-7
https://doi.org/10.1016/j.ejon.2017.11.006
https://doi.org/10.1016/j.ejon.2017.11.006
https://doi.org/10.2165/00126839-200506050-00005
https://doi.org/10.2165/00126839-200506050-00005
https://doi.org/10.1007/s11655-007-0280-9
https://doi.org/10.1007/s11655-007-0280-9
https://doi.org/10.1007/s00520-012-1586-5
https://doi.org/10.1097/MPH.0000000000000669
https://doi.org/10.1177/1534735417725578
https://doi.org/10.1177/1534735417725578
https://doi.org/10.1002/hed.24832
https://doi.org/10.1016/j.ejon.2009.01.002
https://doi.org/10.1016/j.ejon.2009.01.002
https://doi.org/10.1016/j.ctim.2016.05.010
https://doi.org/10.1016/j.ctim.2016.05.010

Supportive Care in Cancer (2021) 29:6981-6993

6993

40.

41

42.

43.

44

45.

46.

47.

48.

49.

50.

51.

52.

Tavakoli Ardakani M, Ghassemi S, Mehdizadeh M, Mojab F,
Salamzadeh J, Ghassemi S, Hajifathali A (2016) Evaluating the
effect of Matricaria recutita and Mentha piperita herbal mouth-
wash on management of oral mucositis in patients undergoing
hematopoietic stem cell transplantation: a randomized, double
blind, placebo controlled clinical trial. Complement Ther Med
29:29-34. https://doi.org/10.1016/j.ctim.2016.08.001
Rezaeipour N, Jafari F, Rezaeizadeh H, Nasseri M, Kamalinejad
M, Ghobadi A, Shamsipour M, Zargaran A, Ameri A (2017) Effi-
cacy of a Persian medicine herbal compound (Alcea digitata Alef
and Malva sylvestris L) on prevention of radiation induced acute
mucositis in patients with head and neck cancer: a pilot study. Int
J Cancer Manag 10(9):10 5812. https://doi.org/10.5812/ijcm.8642
Mazzeo MA, Linares JA, Campos ML, Busamia BE, Dubersarsky
C, Lavarda M, Jarchum G, Finkelberg AB (2009) Oral signs of
intravenous chemotherapy with 5-fluorouracil and leucovorin cal-
cium in colon cancer treatment. Med Oral Patol Oral Cir Bucal
14(3):108-113

Gomes VTS, Nonato Silva Gomes R, Gomes MS, Joaquim WM,
Lago EC, Nicolau RA (2018) Effects of Matricaria Recutita (L.)
in the treatment of oral mucositis. Sci World J 12;2018:4392184.
https://doi.org/10.1155/2018/4392184

Radha MH, Laxmipriya NP (2014) Evaluation of biological prop-
erties and clinical effectiveness of Aloe vera: a systematic review.
J Tradit Complement Med 5(1):21-26. https://doi.org/10.1016/].
jteme.2014.10.006

Tarameshloo M, Norouzian M, Zarein-Dolab S, Dadpay M,
Mohsenifar J, Gazor R (2012) Aloe vera gel and thyroid hormone
cream may improve wound healing in Wistar rats. Anat Cell Biol
45(3):170-177. https://doi.org/10.5115/acb.2012.45.3.170

Zhao G, Li T, Qu X, Zhang N, Lu M, Wang J (2017) Optimi-
zation of ultrasound-assisted extraction of indigo and indiru-
bin from Isatis indigotica fort and their antioxidant capacities.
Food Sci Biotechnol 26(5):1313-1323. https://doi.org/10.1007/
s10068-017-0112-4

Hao X, Li P, Feng Y, Han X, Gao J, Lin E, Han Y (2013) Effects
of fully open-air [CO2] elevation on leaf photosynthesis and ultra-
structure of Isatis indigotica fort. PLoS One 8(9):e74600. https://
doi.org/10.1371/journal.pone.0074600

Qabaha K, Al-Rimawi F, Qasem A, Naser AS (2018) Oleuropein
is responsible for the major anti-inflammatory effects of olive leaf
extract. ] Med Food 21(3):302-305. https://doi.org/10.1089/jmf.
2017.0070

Boss A, Bishop KS, Marlow G, Barnett MP, Ferguson LR (2016)
Evidence to support the anti-cancer effect of olive leaf extract
and future directions. Nutrients 8(8):513. https://doi.org/10.3390/
nu8080513

Mehta D, Rastogi P, Kumar A (2012) Chaudhary AK (2012)
Review on pharmacological update: Calendula officinalis Linn.
Inventi Impacy: Planta Activa 4:195-203

Cruceriu D, Balacescu O, Rakosy E (2018) Calendula officinalis:
potential roles in cancer treatment and palliative care. Integr Can-
cer Ther 17(4):1068-1078. https://doi.org/10.1177/1534735418
803766

Vaughn AR, Branum A, Sivamani RK (2016) Effects of turmeric
(Curcuma longa) on skin health: a systematic review of the clini-
cal evidence. Phytother Res 30(8):1243—-1264. https://doi.org/10.
1002/ptr.5640

53.

54.

55.

56.

57

58.

59.

60.

61.

62.

63.

64.

Pari L, Tewas D, Eckel J (2008) Role of curcumin in health and
disease. Arch Physiol Biochem 114(2):127-149. https://doi.org/
10.1080/13813450802033958

Trompette A, Gollwitzer ES, Yadava K, Sichelstiel AK, Sprenger
N, Ngom-Bru C, Blanchard C, Junt T, Nicod LP, Harris NL,
Marsland BJ (2014) Gut microbiota metabolism of dietary fiber
influences allergic airway disease and hematopoiesis. Nat Med
20(2):159-166. https://doi.org/10.1038/nm.3444

Cho J, Kweon HS, Huh SO, Sadra A (2018) Augmented reduc-
tion in colonic inflammatory markers of dextran sulfate sodium-
induced colitis with a combination of 5-aminosalicylic acid and
AD-lico Tm from Glycyrrhiza inflata. Anim Cells Syst (Seoul)
22(3):189-196. https://doi.org/10.1080/19768354.2018.1476409
Nazari S, Rameshrad M, Hosseinzadeh H (2017) Toxicological
effects of Glycyrrhiza glabra (Licorice): a review. Phytother Res
31(11):1635-1650. https://doi.org/10.1002/ptr.5893

Ali SI, Gopalakrishnan B, Venkatesalu V (2017) Pharmacognosy,
phytochemistry and pharmacological properties of Achillea mille-
folium L. A review. Phytother Res 31(8):1140-1161. https://doi.
org/10.1002/ptr.5840

de Padua Licio K, Rabelo ACS, Aratjo CM, Brandao GC, de
Souza GHB, da Silva RG, de Souza DMS, Talvani A, Bezerra FS,
Cruz Calsavara AJ, Costa DC (2018) Anti-inflammatory and anti-
oxidant properties of black mulberry (Morus nigra L.) in a model
of LPS-induced sepsis. Oxid Med Cell Longev 2018:5048031.
https://doi.org/10.1155/2018/504803 1

Khosravi AR, Shokri H, Tootian Z, Alizadeh M, Yahyaraeyat R
(2009) Comparative efficacies of Zataria multiflora essential oil
and itraconazole against disseminated Candida albicans infection
in BALB/c mice. Braz J Microbiol 40(3):439—445. https://doi.org/
10.1590/S1517-83822009000300003

Adom MB, Taher M, Mutalabisin MF, Amri MS, Abdul Kudos
MB, Wan Sulaiman MWA, Sengupta P, Susanti D (2017) Chemi-
cal constituents and medical benefits of Plantago major. Biomed
Pharmacother 96:348-360. https://doi.org/10.1016/j.biopha.2017.
09.152

Ameri A, Heydarirad G, Mahdavi Jafari J, Ghobadi A, Rezaei-
zadeh H, Choopani R (2015) Medicinal plants contain muci-
lage used in traditional Persian medicine (TPM). Pharm Biol
53(4):615-623. https://doi.org/10.3109/13880209.2014.928330
Bertoglio JC, Calderén S, Lesina B, Pilleux L, Morazzoni P, Riva
A, Bombardelli E, Ronchi M, Cabri W, Petrangolini G (2013)
Effect of SAMITAL® in the treatment of chemotherapy-induced
mucositis in adult oncohematological patients. Future Oncol
9(11):1727-1732. https://doi.org/10.2217/fon.13.164

Urra Medina E, Barria Pailaquilén RM (2010) Systematic review
and its relationship with evidence-based practice in health. Rev
Latino-Am Enfermagem 18(4):824-831. https://doi.org/10.1590/
S0104-11692010000400023

Carvalho APV, Silva V, Grande AJ (2013) Assessment of risk of
bias in randomized controlled trials by the Cochrane Collabora-
tion tool. Diagn Tratamento 18(1):38-44

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.ctim.2016.08.001
https://doi.org/10.5812/ijcm.8642
https://doi.org/10.1155/2018/4392184
https://doi.org/10.1016/j.jtcme.2014.10.006
https://doi.org/10.1016/j.jtcme.2014.10.006
https://doi.org/10.5115/acb.2012.45.3.170
https://doi.org/10.1007/s10068-017-0112-4
https://doi.org/10.1007/s10068-017-0112-4
https://doi.org/10.1371/journal.pone.0074600
https://doi.org/10.1371/journal.pone.0074600
https://doi.org/10.1089/jmf.2017.0070
https://doi.org/10.1089/jmf.2017.0070
https://doi.org/10.3390/nu8080513
https://doi.org/10.3390/nu8080513
https://doi.org/10.1177/1534735418803766
https://doi.org/10.1177/1534735418803766
https://doi.org/10.1002/ptr.5640
https://doi.org/10.1002/ptr.5640
https://doi.org/10.1080/13813450802033958
https://doi.org/10.1080/13813450802033958
https://doi.org/10.1038/nm.3444
https://doi.org/10.1080/19768354.2018.1476409
https://doi.org/10.1002/ptr.5893
https://doi.org/10.1002/ptr.5840
https://doi.org/10.1002/ptr.5840
https://doi.org/10.1155/2018/5048031
https://doi.org/10.1590/S1517-83822009000300003
https://doi.org/10.1590/S1517-83822009000300003
https://doi.org/10.1016/j.biopha.2017.09.152
https://doi.org/10.1016/j.biopha.2017.09.152
https://doi.org/10.3109/13880209.2014.928330
https://doi.org/10.2217/fon.13.164
https://doi.org/10.1590/S0104-11692010000400023
https://doi.org/10.1590/S0104-11692010000400023

	Medicinal plants used for the treatment of mucositis induced by oncotherapy: a systematic review
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study design
	Clinical question
	Search strategy
	Inclusion criteria
	Exclusion criteria
	Article selection and data extraction
	Bias risk assessment
	Analysis of the results

	Results
	Bias risk assessment

	Discussion
	Final considerations
	References


