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A B S TRACT   
BACKGROUND: The study aims to evaluate the therapeutic efficacy of a zinc-L-carnosine mouthwash (Hepilor®) in the 
treatment of oral mucositis in cancer patients treated by radiation and/or chemotherapy.
METHODS: The study included 42 patients, randomly allocated to the Test Group (N.=22) or to the Control Group 
(N.=20), referred to University Hospital of Marche Region, Ancona, Italy. The oral mucositis and its adverse manifesta-
tion were evaluated by the National Cancer Institute Common Toxicity Criteria scales. Hepilor® (4 rinses/day with 10 
mL of pure product, for 3 minutes, for 30 days) was administered to the Test Group. To Control Group was prescribed 2 
daily rinses with water and sodium bicarbonate, for one minute, for 30 days. Each evaluation was performed at the time 
of patient enrolment (t0), after 15 days (t1) and 30 days (t2) from the beginning of the treatment.
RESULTS: In Test Group, the moderate and severe mucositis (t0: 61%), its related symptoms (t0: 5-59%), and the use 
of analgesics (t0: 63%) were significantly reduced, both at t1 (28%; 0-14%; 14%; P<0.0001) and at t2 (14%; 0-5%; 0%; 
P<0.0001). In Control Group, the patients with severe mucositis (t0: 10%) and oral symptoms (t0: 0-56%) notably in-
creased, especially at t2 (35%; 10-75%), as well as analgesic drugs intake (t0: 35%; t2: 75%; P<0.0001).
CONCLUSIONS: These data confirm the clinical efficacy of Hepilor® in the treatment of oral mucositis in cancer pa-
tients. Together with an adequate oral hygiene, it reduced the severity of oral mucositis and its related symptoms, improv-
ing patients’ quality of life.
(Cite this article as: Togni L, Sparabombe S, Mascitti M, Barlattani A, Isola G, Lo Russo L, et al. Zinc-L-carnosine mouth-
wash in oral mucositis patients: a single-blind, randomized, controlled trial. Minerva Dent Oral Sci 2026;75:263-72. DOI: 
10.23736/S2724-6329.25.05074-0)
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Introduction

Oral mucositis (OM) is a painful inflamma-
tory and/or ulcerative condition of the oral 

mucosa. It represents the most frequent compli-
cation of cancer therapy which affects up to 80% 

of patients treated by radiation therapy (RT) or 
high-dose chemotherapy (CT).1-5

The main oral symptoms and manifestations 
are dysgeusia, dysphagia, xerostomia, and diffi-
culty swallowing.6 Currently, OM pathophysiol-
ogy identifies four stages of the disease: 1) initial 
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analgesics and the application of barrier agents to 
cover the injured mucosa. Lidocaine, antifungal 
agents, topical steroids, or antibiotics represent 
the most widely adopt therapies.16-18 However, 
none of these studies have shown reproducible 
protective effects.19 Therefore, a comprehensive 
guideline for OM prevention and protocols for 
dental evaluation and treatment of oncological 
patients are necessary.

Recently, it has been demonstrated the thera-
peutic efficacy of PBM in reducing the incidence, 
severity and duration of OM in head and neck 
cancer (NHC) treated by CRT.20-23 Moreover, 
small molecules targeting oxidative stress, innate 
immune response, NF-κB and pro-inflammatory 
cytokine production are being developed.24 The 
Zinc L-carnosine (ZL-c) is a chelate compound of 
zinc and L-carnosine, used since the 2000s for the 
Helicobacter pylori eradication, gastrointestinal 
mucosal injury, and ulcerative colitis.25 Japanese 
studies have reported promising results in HNC 
and OM patients undergoing to RT and / or CT.25, 26 
Indeed, it has been reported that ZL-c has antioxi-
dant properties, inhibiting ROS release and tumor 
necrosis factor (TNF)-α cellular signaling.27, 28

Therefore, the present study investigated the 
clinical efficacy of a ZL-c-based mouthwash 
(Hepilor®) in the prevention of OM and its relat-
ed symptoms, compared with a standard solution 
of water and sodium bicarbonate, in a cohort of 
oncological patients affected by OM.

Materials and methods

The single-center, single-blind, randomized, 
parallel-group, clinical trial was conducted ac-
cording to the Helsinki Declaration29 and to 
the CONSORT Statement.30 Informed consent 
was obtained from all patients who accepted to 
kept unaware of the treatment they are receiv-
ing. The study included adult patients (age ≥18 
years) underwent to RT or/and CT at the Uni-
versity Hospital of Marche Region, Ancona, 
Italy. Only patients whit diagnosis of OM (Grade 
0-3), according to the National Cancer Institute 
(NCI)-Common Terminology Criteria for Ad-
verse Events (CTCAE) rating scale (v.5.0-2017) 
(Table I),31 who had life expectancy greater than 
three months and physical and mental conditions 

damage to the oral mucosa due to the systemic 
cytotoxic effect of CT and/or RT, leading to re-
active oxygen species (ROS) release and basal 
and suprabasal epithelial cell death. This primary 
damage leads to the second stage of mucositis: 2) 
damage amplification due to host inflammatory 
response. In particular, the nuclear factor kappa-
light-chain-enhancer of activated B cells (NF-
κB) is the main transcriptional mediator modu-
lating over 200 genes associated with proin-
flammatory cytokines, cell adhesion molecules, 
and cytokine modulators. Usually, in this stage, 
patients exhibit few symptoms, and the mucosa 
does not reveal any macroscopic lesions. Clini-
cal manifestations of mucositis are appreciable in 
the third stage of OM, called the ulceration phase 
(3), where ulceration is the result of the epithelial 
apoptosis and necrosis. The presence of submu-
cosal detachments promotes the invasion of the 
underlying tissues by several microorganisms, 
leading to a mononuclear inflammatory response 
and promoting the release of pro-inflammatory 
cytokines; thus increasing the expression of pro-
apoptotic mediators and tissue damage. The last 
OM stage (4) is self-resolution of mucositis, 
which occurs during the end of anticancer treat-
ment.3, 7-9 Despite the Multinational Association 
of Supportive Care in Cancer and International 
Society for Oral Oncology (MASCC/ISOO) 
Clinical Practice Guidelines,10 current treatment 
strategies, including anti-inflammatory agents, 
cryotherapy, photobiomodulation (PBM), and 
patient-controlled analgesics, are not effective 
in preventing and treating OM.11 Basic oral care 
(BOC) is considered the cornerstone of chemo-
radiation therapy (CRT)-induced OM manage-
ment. BOC includes the professional oral care, 
patient education, tooth brushing with a soft 
toothbrush and its regular replacement, and the 
use of bland rinses and moisturizers such as so-
dium bicarbonate mouthwash, mixed medication 
mouthwash, and calcium phosphate mouthwash. 
The application of honey, povidone, aloe vera 
and sucralfate shows unreliable evidence; only 
the cryotherapy (ice chips) seems to provide 
some benefits in the OM prevention;12-15 howev-
er, there is no strong evidence of its efficacy.8, 13 
To date, OM medical management is based on 
palliative therapies, such as topical or systemic 
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After 15 days (t1) and 30 days (t2) from the 
beginning of the study, all patients underwent to 
an odontostomatologic examination, to re-eval-
uate the oral symptoms and the use of analgesic 
drugs.

The primary endpoint was the evaluation of 
efficacy of the ZL-c-based mouthwash in the 
prevention of OM and its related symptoms, such 
as oral pain, xerostomia, dysgeusia, and dyspha-
gia, according to the NCI-CTCAE v. 5.0-2017 
rating scale32, 33 (Table I), and the analgesic drugs 
intake.

Statistical analysis

All the statistical analyses were performed us-
ing GraphPad Prism software version 8.02 for 
Windows (http://www.graphpad.com; GraphPad 
Software, San Diego, CA, USA). The compari-
son of frequencies between the two groups, from 
baseline (t0) to 15 days (t1) and 30 days (t2), was 
performed by the χ2 test and the Fisher’s exact 
test. For each parameter, the categorization was 
performed between Grade 0-1 vs. Grade ≥2. A P 
value <0.05 was considered statistically signifi-
cant.

Assuming independence between parameters, 
the sample size was estimated by considering 
two independent groups (TG vs. CG) for binary 
data (“Grade 0-1” and “Grade ≥ 2”), a confi-
dence level of 95%, a statistical power of 80%, 

allowing the implementation of the protocol, 
were enrolled in the study.

Patients with diagnosis of OM-4 (life-threat-
ening consequences; urgent intervention indi-
cated) or OM-5 (death), poor cooperation and/
or general health conditions, and allergy to one 
or more components of the mouthwashes were 
excluded.

At baseline (t0), all patients underwent to an 
odontostomatologic examination and clinical-
pathological data were recorded. All eligible vol-
unteers were provided with oral and written in-
formation regarding the protocol and the detailed 
composition of the tested mouth rinses. Then, the 
enrolled patients were randomly divided into two 
groups, through a computer-generated random 
table.

For the Test Group (TG), two bottles of 150 
mL ZL-c-based mouthwash were distributed to 
be used in a pure form using a 10 mL measuring 
cup and rinsed for 3 min, four times a day for 
30 days. The control group (CG) was prescribed 
rinses with a solution of half a glass of water and 
a level teaspoon of sodium bicarbonate twice 
daily. All patients were instructed to shake the 
bottle before rinsing and to avoid food and drinks 
for at least 30 minutes after rinsing. The use of a 
soft bristle toothbrush and a neutral toothpaste 
(Elmex sensitive professional®) was recom-
mended to all participants.

Table I.—��Common Terminology Criteria for Adverse Events (CTCAE) v5.0. Publish Date: November 27, 2017.
Grade 0 Grade 1 Grade 2 Grade 3

Xerostomia Asymptomatic Symptomatic (e.g. dry 
or thick saliva) without 
significant dietary 
alterations; unstimulated 
saliva flow >0.2 mL/min

Moderate symptoms; oral 
alterations intake (e.g. 
water, other liquids, limited 
diet); unstimulated saliva 
0.1-0.2 mL/min

Inability to adequately aliment 
orally; tube feeding or TPN 
indicated; unstimulated saliva 
<0.1 mL/min

Dysgeusia Asymptomatic Altered taste but no change 
in diet

Altered taste with change in 
diet (e.g., oral supplements); 
noxious or unpleasant taste; 
loss of taste

Dysphagia Asymptomatic Symptomatic, able to eat 
regular diet

Symptomatic and altered 
eating/swallowing

Severely altered eating/
swallowing; tube feeding, TPN, 
or hospitalization indicated

Oral Pain Asymptomatic Mild pain Moderate pain; limiting 
instrumental ADL

Severe pain; limiting self-care 
ADL

Mucositis Asymptomatic Asymptomatic or mild 
symptoms; intervention 
not indicated

Moderate pain or ulcer that 
does not interfere with 
oral intake; modified diet 
indicated

Severe pain; interfering with oral 
intake

TPN: enteral or parenteral nutrition; ADL: activities of daily living.
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Results

Forty-two patients, allocated to the TG (n. 22) and 
CG (n. 20), were enrolled in the study, consist-
ing of 18 males (42.9%) and 24 females (57.1%) 
with a mean age at diagnosis of 64.4±16.1 years 
(range: 47-80 years). A total of 33.3% of patients 
(14/42) were diagnosed HNC, equally distribut-
ed in the TG and CG, and most patients (87.5%) 
received CT and/or RT (Table II). Two patients 
were excluded from the study because they did 
not meet the inclusion criteria and declined to 
participate, respectively. The flow chart of the 
randomized clinical trial, CONSORT 2010, is 
represented in Figure 1.

At t0, according to the NIC-CTCAE rating 
scale, in the TG, 9 patients (41.0%) were Grade 
1, 8 patients (36.0%) were Grade 2, and 5 patients 
(23.0%) belonged to Grade 3. In the CG, most of 
the cases (55.0%) were Grade 2, 7 cases (35.0%) 
were Grade 1 and 2 cases (10.0%) were Grade 3. 
At the baseline, no significant differences were 
observed between the TG and the CG (Table III).

At t1 and t2, OM was resolved in 18% and 
55% of patients in the TG, respectively.

and a margin of error of 5%. A minimum differ-
ence between groups of 35%, a case-to-control 
ratio of 1:1, and a dropout rate of 10% were set. 
Under these assumptions, the minimum required 
sample size was estimated to be 19, using stan-
dard formulas as reported by Machin D. et al.34

Table II.—��Main clinical-pathological features of the 
patients included in the study.

TG CG
N. 22 20
Sex

M
F

10 (45%)
14 (55%)

8 (40%)
10 (60%)

Age (Years)
Range
Mean±DS

47-80
62. 2±7.4

55-80
67. 4±6.7

Diagnosis
HNC
Others

7 (32%)
15 (68%)

7 (35%)
13 (65%)

Therapy
RT
CT
IT
RCT

0
13 (59%)

4 (18%)
5 (23%)

0
16 (80%)

0
4 (20%)

TG: Test Group; CG: Control Group; M: male; F: female; HNC: 
head and neck cancer; RT: radiation therapy; CT: chemotherapy; 
IT: immunotherapy; RCT: radiochemotherapy.

Figure 1.—CONSORT 2010 flow 
chart, Guidelines for publishing ran-
dom control trials.

Allocated to intervention (N.=22)
- �Received allocated intervention 

(N.=22)
- �Did not receive allocated intervention 

(N.=0)

Analyzed (N.=22)
- �Excluded from analysis (N.=0)

Analyzed (N.=20)
- �Excluded from analysis (N.=0)

- �Lost to follow-up (N.=0)
- �Discontinued intervention (N.=0)

- �Lost to follow-up (N.=0)
- �Discontinued intervention (N.=0)

Allocated to intervention (N.=20)
- �Received allocated intervention 

(N.=20)
- �Did not receive allocated intervention 

(N.=0)

Excluded (N.=2)
- �Not meeting inclusion criteria (N.=1)
- �Declined to participate (N.=1)
- �Other reasons (N.=0)

Assessed for eligibility (N.=44)

Randomized (N.=42)

Enrollment

Allocation

Control Group 2Test Group

Analysis

Follow-up
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CG, no swallowing improvement was observed 
(Table III). No patient exhibited severe xerosto-
mia. In the TG, a complete recovered was ob-
tained both at t1 and t2 (Figure 2C). While, in the 
CG, the xerostomia remained almost the same. 
However, no significant differences were ob-
served between the two groups (P=0.2207) (Ta-
ble III). Dysgeusia was resolved in the 100% of 
TG patients, but no significant differences were 
reached between the groups (P=0.2207) (Figure 
2E, Table III).

Evaluating OM and oral pain, the use of ZL-
c-based mouthwash significant decreased the 
Grade ≥ 2 cases from t0 to t2 (OM: P=0.0046; 
oral pain: P=0.0005) (Figure 2A, B, Figure 3A, 
B). Notably, the ZL-c-based mouthwash also 
significantly reduced the analgesic drugs intake, 
at t1 (P=0.0012), and at t2, all TG patients sus-

Similarly, at t2, OM≥2 improved in almost 
50% of patients (from 61% to 14%), and no 
cases showed OM-3 (Figure 2A). In contrast, at 
t2, in the CG, cases with OM-3 increased from 
10% to 35%. Significant differences were ob-
served in OM between the TG and CG at both t1 
(P=0.0048) and t2 (P<0.0001) (Figure 3A, Table 
III).

Similar results were obtained for oral pain (t1, 
t2: P<0.0001) (Figure 3B, Table III). In the TG, 
oral pain disappeared in 57% of cases and no pa-
tients reported a Grade 3 oral pain (Figure 2B). 
Contrary, in the CG, the number of patients with 
oral pain ≥ 2 increased up to 75%. The dyspha-
gia exhibited significant improvements in the TG 
compared to GC (t1: P=0.0048); and, at t2, only 
two TG patients showed a moderate dysphagia 
(P=0.0031) (Figure 2D). On the contrary, in the 

Table III.—�� Grade of oral mucositis and its related symptoms and analgesic drugs intake at baseline (t0) and after 
15 days (t1) and 30 days (t2) from the beginning of the study, in the Test Group and Control Group.

t0
P value

t1
P value

t2
P valueTG

N. (%)
CG

N. (%)
TG

N. (%)
CG

N. (%)
TG

N. (%)
CG

N. (%)
Oral mucositis

Grade 0
Grade 1
Grade 2
Grade 3
Grade ≥2

0 (0%)
9 (41%)
8 (36%)
5 (23%)

13 (61%)

0 (0%)
7 (35%)

11 (55%)
2 (10%)

13 (65%)

0.7581 4 (18%)
12 (55%)
5 (23%)
1 (5%)
6 (28%)

0 (0%)
5 (25%)

11 (55%)
4 (20%)

15 (75%)

0.0048 12 (55%)
7 (32%)
3 (14%)
0 (0%)
3 (14%)

0 (0%)
2 (10%)

11 (55%)
7 (35%)

18 (90%)

<0.0001

Oral pain
Grade 0
Grade 1
Grade 2
Grade 3
Grade ≥2

0 (0%)
9 (41%)

12 (54%)
1 (5%)

13 (59%)

0 (0%)
9 (45%)

11 (55%)
0 (0%)

11 (55%)

0.9999 8 (38%)
10 (48)

3 (14%)
0 (0%)
3 (14%)

0 (0%)
2 (10%)

15 (75%)
3 (15%)

18 (90%)

<0.0001 12 (57%)
8 (38%)
1 (5%)
0 (0%)
1 (5%)

0 (0%)
5 (25%)

13 (65%)
2 (10%)

15 (75%)

<0.0001

Xerostomia
Grade 0
Grade 1
Grade 2
Grade 3
Grade ≥2

15 (68%)
6 (27%)
1 (5%)
0 (0%)
1 (5%)

11 (45%)
9 (55%)
0 (0%)
0 (0%)
0 (0%)

0.9999 18 (82%)
4 (18%)
0 (0%)
0 (0%)
0 (0%)

9 (45%)
9 (45%)
2 (10%)
0 (0%)
2 (10%)

0.2207 19 (86%)
3 (14%)
0 (0%)
0 (0%)
0 (0%)

11 (55%)
7 (35%)
2 (10%)
0 (0%)
2 (10%)

0.2207

Dysphagia
Grade 0
Grade 1
Grade 2
Grade 3
Grade ≥2

14 (63%)
4 (18%)
3 (14%)
1 (5%)
4 (19%)

9 (45%)
4 (20%)
7 (35%)
0 (0%)
7 (35%)

0.2984 15 (68%)
6 (27%)
1 (5%)
0 (0%)
1 (5%)

7 (35%)
7 (35%)
4 (20%)
2 (10%)
6 (30%)

0.0408 18 (82%)
3 (13%)
1 (5%)
0 (0%)
1 (5%)

9 (45%)
2 (10%)
7 (35%)
2 (10%)
9 (45%)

0.0031

Dysgeusia
Grade 0
Grade 1
Grade 2

12 (54%)
8 (36%)
2 (9%)

11 (55%)
9 (45%)
0 (0%)

0.4890 21 (95%)
1 (5%)
0 (0%)

14 (70%)
4 (20%)
2 (10%)

0.2207 22 (100%)
0 (0%)
0 (0%)

14 (70%)
4 (20%)
2 (10%)

0.2207

Analgesic
Yes
No

14 (63%)
8 (37%)

7 (35%)
13 (65%)

0.1215 3 (14%)
19 (86%)

13 (65%)
7 (35%)

0.0012 0 (0%)
22 (100%)

15 (75%)
5 (35%)

<0.0001

TG: Test Group; CG: Control Group.



TOGNI 	  ZINC-L-CARNOSINE EFFICACY IN ORAL MUCOSITIS

268	 Minerva Dental and Oral Science	A ugust 2026 

oxide dismutase 1 and 2, hemeoxygenase-1, per-
oxiredoxin-1, and peroxiredoxin-V.38 It is also 
involved in the upregulation of several growth 
factors, including vascular endothelial growth 
factor, nerve growth factor, and platelet-derived 
growth factor.39

Several studies demonstrated its efficacy in 
restoring the gastric lining, as well as its role in 
managing gastrointestinal disorders, taste dis-
orders, and OM resulting from CRT.36 Hayashi 
et al. reported the reduction in OM severity in 
patient treated with ZL-c mouthwash (4 times 
per day for 2 min) compared to the control group 
treated with Azulene (Grade 2: 20% versus 82%, 
P<0.01; Grade 3: 0% versus 45%, P<0.01).40 In 
a study of pediatric hematology patients under-
going high-dose CT and hematopoietic stem cell 
transplantation, the incidence of Grade ≥3 OM 
was significantly lower in the ZL-c group than in 

pended their use (P<0.0001). On the contrary, in 
the CG, the number of cases requiring analgesic 
drugs increased from 35% to 75% (Figure 3C, 
Table III).

Discussion

The chelate compound of ZL-c is an antiulcer 
agent developed in Japan, consisting of zinc 
iron and L-carnosine. The Carnosine (β-alanyl-
L-histidine) is a natural antioxidant found in 
the skeletal muscles and brains of animals and 
humans (1-20 mM), which has metal-chelating, 
anti-glycation, anti-aggregation and pH-buffer-
ing effects.35 Furthermore, it has been shown to 
play a protective role in wound healing and in 
tissue restoration.36, 37 ZL-c supplementation has 
been shown to inhibit NF-κB27 and increase the 
secretion of antioxidant markers, such as super-

Figure 2.—Number of Test Group patients with Grade 0-1 vs. Grade ≥2 with oral mucositis (2A), oral pain (2B), xerostomia 
(2C), dysphagia (2D), and dysgeusia (2E), at baseline (t0), after 15 days (t1) and 30 days (t2) from the beginning of the study.

Figure 3.—Number of patients with moderate/severe (Grade ≥2) oral mucositis (3A), oral pain (3B), and taking analgesic 
drugs (3C) in the Test Group and in the Control Group, at baseline (t0), after 15 days (t1) and 30 days (t2) from the beginning 
of the study.
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severity of OM.19 It is related to opioid receptors 
in the peripheral terminals of primary afferent 
nerves, which mediating potent antinociceptive 
effects.44 Furthermore, thalidomide (THD) has 
recently been shown to reduce the severity of 
OM induced by CRT, in both animal models,45, 46 
and in human patients, due to its anti-inflamma-
tory and antineoplastic properties.47 However, its 
systemic administration is associated with sev-
eral adverse effects.

Regarding the HNC patients, some author 
have tried to evaluate the effect of other com-
pounds in preventing OM induced by CRT. Bel-
fiore et al., focused on polyphenols, suggesting 
the development of innovative delivery systems 
to facilitate the topical administration and to im-
prove their efficacy.48 Interesting, Zhang et al., 
demonstrated the efficacy of salivary amylase 
(SA)-responsive buccal tablets in the healing 
of CT-induced OM, by restoring a positive oral 
microenvironment and decreasing the recovery 
time.49 Moreover, it has been shown that Gluta-
mine delays the onset of OM and decreases its 
severity.50 On the contrary, Martins et al., failed 
to assess the efficacy of a mucoadhesive herbal 
medicine containing curcuminoids and a glycer-
inated extract of Bidens pilosa L. in association 
with PBM.51

The data of the present study confirm the clini-
cal efficacy of Hepilor® in the treatment of OM 
in cancer patients undergoing to RT and/or CT. 
Together with an adequate oral hygiene, it has 
been demonstrated to reduce the severity of OM 
and its related symptoms, improving patients’ 
quality of life.

Limitations of the study

The major limitations of the study are the small 
sample size, the single-blind design, and the lack 
of long-term outcome evaluation. Furthermore, 
the lack of a placebo-controlled rinse limits the 
ability to accurately assess the true efficacy of 
the treatment, potentially leading to an overesti-
mation of its benefits.

The evaluation of short-term clinical out-
comes is limited by the challenges in recruiting 
non-hospitalized cancer patients. Moreover, the 
administration and variability of poly-pharma-
cological therapies may influence clinical out-

the Azulene group (20% vs. 83.3%, P=0.035).41 
Furthermore, Watanabe et al. demonstrated total 
recovery of OM one month after ZL-c mouth-
wash administration in a cohort of HNC patients 
treated by RT or CRT, compared to the Azulene 
group. One month later, a severe OM was diag-
nosed in 66.7% and 6.3% of Azulene and ZL-c 
group, respectively (P<0.0006).42

The results of the present study confirm the lit-
erature data. Hepilor® significantly decreased the 
moderate and severe mucositis, both from base-
line to t1 (P=0.00048), and to t2 (P<0.0001). In 
particular, in the TG, the percentage of patients 
with a Grade ≥2 OM decreased from 61% (t0) to 
28% (t1) and to 14% (t2). On the contrary, in the 
CG, it increased progressively from 65% (t0) up 
to 90% (t2). Moreover, at t2, no TG patients ex-
hibited OM-3, whereas it was diagnosed in 35% 
of CG cases.

OM is associated with several oral symptoms 
and adverse manifestations, which severely im-
pair patients’ quality of life. Several studies have 
demonstrated the effectiveness of ZL-c in pre-
venting OM-related symptoms.25, 36 In particular, 
it had been shown to significantly reduce the in-
cidence of moderate and severe oral pain (Grade 
≥2) (P=0.004)40 and opioid analgesic intake.40, 41 
Our results confirmed the clinical benefits of ZL-
c. Indeed, all OM-related symptoms improved 
in the TG. Notably, oral pain and dysphagia de-
creased significantly from baseline to t1 (oral 
pain: P<0.0001; dysphagia: P=0.0408) and t2 
(oral pain: P<0.0001; dysphagia: P=0.0031). 
Moreover, at t2, no TG patients reported xero-
stomia and dysgeusia, and analgesic drugs use 
(P<0.0001). Also, Hayashi et al. reported a sig-
nificant reduction in analgesic drug use, after the 
administration of ZL-c compared with azulene 
(P=0.025).40 Same results were observed in HNC 
treated by RT and CT42 and in pediatric patients 
undergoing to high-dose CM and autologous 
stem cell transplantation.41

The administration of other medical agents to 
control OM-related symptoms did not show any 
clinical benefit. Antifungals such as fluconazole 
and miconazole43 and compound of sucrose sul-
phate and aluminum hydroxide (sucralfate) are 
not recommended for OM management. Con-
trary, topical morphine appears to alleviate the 
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11.  Bergamaschi L, Vincini MG, Zaffaroni M, Pepa M, An-
gelicone I, Astone A, et al. Management of radiation-induced 
oral mucositis in head and neck cancer patients: a real-life 
survey among 25 Italian radiation oncology centers. Support 
Care Cancer 2023;32:38. 
12.  Correa ME, Cheng KK, Chiang K, Kandwal A, Loprinzi 
CL, Mori T, et al. Systematic review of oral cryotherapy for the 
management of oral mucositis in cancer patients and clinical 
practice guidelines. Support Care Cancer 2020;28:2449–56. 
13.  Hong CH, Gueiros LA, Fulton JS, Cheng KK, Kandwal 
A, Galiti D, et al.; Mucositis Study Group of the Multinational 
Association of Supportive Care in Cancer/International Soci-
ety for Oral Oncology (MASCC/ISOO). Systematic review of 
basic oral care for the management of oral mucositis in cancer 
patients and clinical practice guidelines. Support Care Cancer 
2019;27:3949–67. 
14.  Keefe DM, Schubert MM, Elting LS, Sonis ST, Epstein 
JB, Raber-Durlacher JE, et al.; Mucositis Study Section of the 
Multinational Association of Supportive Care in Cancer and 
the International Society for Oral Oncology. Updated clinical 
practice guidelines for the prevention and treatment of muco-
sitis. Cancer 2007;109:820–31. 
15.  Worthington HV, Clarkson JE, Bryan G, Furness S, 
Glenny AM, Littlewood A, et al. Interventions for preventing 
oral mucositis for patients with cancer receiving treatment. 
Cochrane Database Syst Rev 2011;2011:CD000978.
16.  Chan A, Ignoffo RJ. Survey of topical oral solutions 
for the treatment of chemo-induced oral mucositis. J Oncol 
Pharm Pract 2005;11:139–43. 
17.  Nielsen BN, Friis SM, Schmiegelow K, Henneberg S, 
Rømsing J. Evaluation of topical morphine for treatment of 
oral mucositis in cancer patients. Br J Pain 2021;15:411–9. 
18.  Rugo HS, Seneviratne L, Beck JT, Glaspy JA, Peguero 
JA, Pluard TJ, et al. Prevention of everolimus-related stoma-
titis in women with hormone receptor-positive, HER2-neg-
ative metastatic breast cancer using dexamethasone mouth-
wash (SWISH): a single-arm, phase 2 trial. Lancet Oncol 
2017;18:654–62. 
19.  Saunders DP, Rouleau T, Cheng K, Yarom N, Kandwal 
A, Joy J, et al.; Mucositis Study Group of the Multinational 
Association of Supportive Care in Cancer/International So-
ciety of Oral Oncology (MASCC/ISOO). Systematic review 
of antimicrobials, mucosal coating agents, anesthetics, and 
analgesics for the management of oral mucositis in cancer pa-
tients and clinical practice guidelines. Support Care Cancer 
2020;28:2473–84. 
20.  Agbele AT, Dehpour AR, Jafari RM, Mahdavi SR, Elyas-
si A, Seydi M, et al. Development and Application of Proto-
type System Based on Light-Emitting Diode Arrays (660 nm) 
with a Top Hat Beam Profile in Order to Optimize Photo-
biomodulation Protocols for Treatment of Radiation-Induced 
Oral Mucositis in Rats. Photobiomodul Photomed Laser Surg 
2023;41:622–31. 
21.  Khalil M, Hamadah O, Saifo M. Preconditioning with 
Photobiomodulation as an Effective Method in Preventing 
Chemotherapy-Induced Oral Mucositis: A Systematic Review. 
Photobiomodul Photomed Laser Surg 2023;41:597–607. 
22.  Potrich AR, Só BB, Schuch LF, Wagner VP, Silveira FM, 
de Abreu Alves F, et al. Impact of photobiomodulation for 
prevention of oral mucositis on the quality of life of patients 
with head and neck cancer: a systematic review. Lasers Med 
Sci 2023;39:1. 
23.  Sánchez-Martos R, Lamdaoui W, Arias-Herrera S. Thera-
peutic Outcomes of Photobiomodulation in Cancer Treat-
ment-induced Oral Mucositis: A Systematic Review. J Clin 
Exp Dent 2023;15:e749–59. 

comes, potentially obscuring the beneficial ef-
fects of topical treatment.

Thus, further double-blind and placebo-con-
trolled clinical trials, including a grater sample 
size and a long-term outcome evaluation are re-
quired.

Conclusions

RT and/or CT related OM can extend the hos-
pital stay and lead to the premature interruption 
of therapy in oncological patients. Therefore, the 
OM prevention is essential to improve the clini-
cal outcomes and the patients’ quality of life. 
This study demonstrates the clinical efficacy of 
a ZL-c based mouthwash in preventing OM and 
its related symptoms. Together with an adequate 
oral hygiene, it has been demonstrated to reduce 
the severity of OM and its related symptoms, im-
proving patients’ quality of life.
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