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Abstract
Introduction: Mucositis is a greater complication of chemotherapy and radiotherapy in head and neck cancer, 

linked with risk of interruption of therapy. Toxicity is related to reactive oxygen species, which cause transcription 
ofNF-kB, iNOS, AP-1, pro-inflammatory cytokines. 

Objectives: We have conducted a retrospective study to evaluate the preventive effect of Verbascoside 
(Mucosyte®) in the onset of mucositis due to radiotherapy. 

Methods: We evaluated 172 patients treated with radiotherapy, divided in two arms: Control Group of 83 patients 
treated with 3DCRT or IMRT and with Verbascoside (Mucosyte®) prescribed at appearance of mucositis, and on 
the other hand Mucosyte Group of 89 patients treated with 3DCRT, IMRT, Tomotherapy who received Mucosyte® 
previously and until two weeks from the end of radiotherapy. Radiotherapy doses were between 30-71.3Gy delivered 
with multiple coplanar fields. We calculated the percentage of patients with mucositis grade 1, 2, 3 or 4 in the two 
groups of patients, absolute risk reduction (ARR), relative risk (RR),  relative risk reduction (RRR) and odds ratio 
(OR). We evaluated acute toxicity and Mean Dose (Dmean) to parotid glands to determine techniques’ influence to 
onset of mucositis. 

Results:The percentage of high toxicity is lower in Mucosyte Group. We calculated: risk of adverse events in MG 
PM= 0.17; Odds = 0.20; risk of adverse events in CG Pc = 0.52; Odds = 1.08; Odds Ratio OR = 0.19; relative risk RR: 
0.33; relative risk reduction RRR: 0.67; absolute risk reduction ARR: 0.35. All parameters showed the effectiveness 
of Verbascoside in management of patients with head and neck cancer. 

Conclusions: Using Mucosyte® previously and until two weeks from the end of radiotherapy the incidence of 
muscositis is lower but this result is influenced also by technique. Xerostomia, mycosis and pain are much lower in 
the patient that used Mucosyte® in prevention independently from technique used.

Oral Mucositis related to Radiotherapy for Head and Neck cancer: 
Evaluation of the Effectiveness of a New Anti-inflammatory Product 
Containing Verbascoside, Polyvinylpyrrolidone, Hyaluronic Acid 
(Mucosyte)
Rossella Di Franco1, Matteo Muto3, Vincenzo Ravo2, Domenico Borrelli3, Alfonsina Pepe3, Sara Falivene1*, Angela Argenone2, Giovanna 
Guida2 and Paolo Muto2

1Radiation Oncology, Second University of Naples, Naples, Italy
2Radiation Oncology, Istituto Nazionale per lo Studio e la Cura dei Tumori-Fondazione “Giovanni Pascale” IRCCS, Naples, Italy
3Radiation Oncology Emicenter, Casavatore, Naples, Italy

Keywords: Mucositis; Radiotherapy; Head and neck cancer;
Verbascoside

Abbreviations: Control Group (CG); Mucosyte Group (MG);
Absolute risk reduction (ARR); Relative Risk (RR); Relative Risk 
Reduction (RRR); Odds Ratio (OR); Three dimensional conformal 
radiotherapy (3DCRT); Image Modulate Radiotherapy (IMRT)

Introduction
Management of head and neck cancer includes surgery, 

chemotherapy, radiotherapy and biological therapy according with 
histological type, tumour side and staging. These approaches have side 
effects that can compromise the quality of life of patients. Randomized 
trials and meta-analyses [1-5] had demonstrated that in the treatment of 
head and neck cancer the use of concurrent chemo radiotherapy ensures 
a better organ preservation, locoregional control, and longer survival 
but results a greater toxicity. Oral complications from chemotherapy 
and/or radiation therapy are mucositis, xerostomia, bacterial, fungal, 
or viral infection, dental caries, dysgeusia, osteoradionecrosis [6-11]. 
Mucositis represents the most frequent complication of chemotherapy 
and radiotherapy, associated to dehydration, malnutrition and risk of 
interruption of the anticancer therapy [12]. Chemotherapy induces 
mucositis usually from 7 to 14 days from the beginning. Radiotherapy 
induces mucositis, alterating salivary gland function and risk of 

mucosal infection at doses of 15-20 Gy with standard fractionation, 
and can induce ulcerative mucositis at doses of 30 Gy. Chemotherapy-
induced mucositis is generally limited to non-keratinized mucosae, 
while radiation-induced mucositis affects those tissues in the radiation 
field [13]. The pain due to mucositis can have a high intensity requiring 
the use of parenteral opioid analgesics, and causing the interruption of 
the planned cancer therapy [14-20]. It would be desirable to prevent the 
development of mucositis, maintaining locoregional tumor control. Few 
agents have been proven effective in prevention of mucositis in head and 
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neck cancer [21]. Usually these do not interfere with the effectiveness of 
cancer treatment.  The formulation of the Mucosyte® is centered on the 
presence of Verbascoside, obtained with biotechnological procedures 
by culture of stem cells of Verbena officinalis and has high anti-
inflammatory activity. Moreover hyaluronic acid (sodium salt), helps the 
reparative processes and re-epithelialization, and polyvinylpyrrolidone 
(PVP), which for its muco-adhesive characteristics, provide a protective 
film of the oral mucosa [22]. 

Aim This is a multicenter retrospective observational study 
evaluating the effectiveness of an anti-inflammatory product containing 
Verbascoside, Polyvinylpyrrolidone, Hyaluronic Acid (Mucosyte®) in 
the prevention of radiotherapy-induced mucositis in the treatment of 
head and neck cancer.

Materials and Methods
We evaluated 172 patients treated with radiation therapy for head 

and neck cancer, divided in two groups: a Control Group (CG) of 83 
patients treated at the UOC of Radiotherapy of the Istituto Nazionale 
per lo Studio e la Cura dei Tumori-Fondazione “Giovanni Pascale” 
IRCCS, of Naples, and a Mucosyte Group (MG) of 89 patients treated at 
the Muto-Onlus Foundation of Naples.

Before starting radiotherapy, all patients were submitted to a 
complete clinical dental examination and received detailed oral hygiene 
instructions. Patients of the first group (CG) were treated with 3DCRT 
or IMRT (with linear accelerator) technique; patients of the second 
group (MG) were treated with 3DCRT, IMRT (with linear accelerator 
or Tomotherapy). A new anti-inflammatory product fluid containing 
Verbascoside, Polyvinylpyrrolidone, Hyaluronic Acid (Mucosyte®) was 
prescribed usually at the appearance of mucositis to the CG group, 
while the same substance was prescribed (15 ml thrice daily) to the MG 
group in a preventive attempt from the beginning until two weeks from 
the end of radiotherapy.

The main characteristics of the patients are shown in Table 1.

Depending on the stage, the purpose of treatment (curative or 
palliative), and risk factors, patients were treated with doses between 
30 and 71.3 Gy, by fractions of 1.8-2.6Gy/die, 5 days/week, using 
multiple coplanar fields. For each patient it was evaluate the presence 
of mucositis, mycosis, dysphagia, pain, xerostomia. A clinical exam of 
the mucous membranes was performed weekly by using the EORTC/
RTOG (Dische) scoring system for mucositis related to radiotherapy 
(Table 2).

We also evaluated treatment plans for all patients considering the 
Dmean delivered to the parotid glands to determine whether the use 
of different techniques, allowing the delivery of a lower dose to the 
parotid glands, might influence the onset of mucositis. We calculated 
the percentage of patients with mucositis grade 1, 2, 3 or 4 in the two 
groups of patients, and calculated the absolute risk reduction (ARR), 
relative risk (RR), the relative risk reduction (RRR) and odds ratio 
(OR). It was evaluated if there was a correlation between the grade of 
mucositis and the pre-RT chemotherapy or concomitant chemotherapy 
treatment. In all cases we verified whether there was a correlation with 
the use in the prevention of Mucosyte®.

Patients (No)
GC
83

MG
89

Age
Mean
SD (s)
Median
Range

61.1
11.8
62

(30-86)

69.3
15.4
71

(24-97)

Primary Tumor site
Nasopharynx

Oral cavity
Salivary glands

Oropharynx
Nasal cavity and paranasal sinuses

Hypopharynx 
Larynx 
Thyroid

Ear
Cervical esophagus

Unknown primary tumour (UPT)

9 (11%)
26 (31%)
2 (2%)
9 (11%)
4 (5%)
1 (1%)

19 (23%)
5 (6%)
5 (6%)
0 (0%)
3 (4%)

12 (13%)
21 (24%)
2 (2%)
9 (10%)
5 (6%)
1 (1%)

28 (32%)
1 (1%)
3 (3%)
5 (6%)
2 (2%)

Hystologic type
Squamous Carcinoma
Epidermoid Carcinoma 

Adenocarcinoma
Mucoepidermoid Carcinoma 

Spinocellular Carcinoma
Hodgkin lymphoma

NHL
Melanoma

Ca papillary
Ca follicular

Undifferentiated carcinoma

43 (52%)
29 (35%)
3 (4%)
2 (2%)
1 (1%)

0
0
0

3 (4%)
2 (2%)

0

37 (42%)
22 (25%)
5 (5%)

0
3 (3%)
2 (2%)
3 (3%)
2 (2%)
2 (2%)

0
13 (15%)

Chemotherapy
No

pre-RT
concomitant

pre-RT+concomitant

27 (33%)
28 (34%)
19 (23%)
9 (11%)

62 (70%)
14 (16%)
2 (2%)

11 (12%)

Radiotherapy
T (only)
T + N

N (only)

9 (11%)
64 (77%)
10 (12%)

35 (39%)
47 (53%)
8 (9%)

Table 1: Characteristics of patients.

EORTC/RTOG - Scoring system for mucositis related to radiotherapy
Grade 0 No reaction
Grade 1 Mild erythema
Grade 2 Severe erythema
Grade 3 Spotted mucositis
Grade 4 Confluent mucositis

Table 2: Scale for oral mucositis used.

Patients (No) GC
83

MG
89

Mucositis
grade 0
grade 1
grade 2
grade 3
grade 4

15 (18%)
25 (30%)
38 (46%)
5 (6%)
0 (0%)

49 (55%)
25 (28%)
14 (16%)

1 (1%)
0 (0%)

Mycosis
none

moderate
severe

39 (47%)
26 (31%)
18 (22%)

58 (65%)
22 (25%)
9 (10%)

Dysphagia
none

moderate
severe

9 (11%)
39 (47%)
35 (42%)

25 (28%)
58 (65%)

6 (7%)

Pain
none

moderate
severe

18 (22%)
37 (45%)
27 (33%)

50 (56%)
37 (42%)
2 (2%)

Xerostomia
none

moderate
severe

8 (10%)
33 (40%)
41 (49%)

60 (67%)
27 (30%)
2 (2%)

Table 3: Incident of acute toxicity in two groups of patients.
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Results
Our first evaluation was about the percentage of occurrence of 

acute toxicity in patients of the two groups. In particular, we compared 
the toxicity of higher degree recognized in the two groups (Table 3).

In Figure 1 are shown the percentages of mucositis grade 2 and 3, 
the percentage of severe fungal infections, dysphagia of grade 2 and 
3, severe pain and xerostomia grade 2 and 3. The Figure 1 shows that 
the percentages of patients with high toxicity are significantly lower in 
Group Mucosyte.

The risk of adverse events in the Mucosyte Group and found a 
PM (risk adverse MG)= 0.17 with a OM (Odds of MG)=0.20, while 
the risk of adverse events in the Control Group showed a PC (risk 
adverse CG)=0.52 with a OC (Odds of CG)=1.08. We have at this point, 
calculated the odds ratio OR (OM/OC)=0.19, which showed a value in 
favor of the preventive treatment with Mucosyte®.

We calculated the probability for patients previously treated (MG), 
compared to CG, of experiencing adverse event by calculating the 
relative risk RR (PM/PC)=0.33. It was showed that, in patients treated 
(MG) compared to CG, it is reduced the probability of an adverse event 
by calculating the relative risk reduction RRR (PC-PM)/PC=0.67. We 
also evaluated the difference in event rates between patients treated 
with Mucosyte® and CG, calculating the absolute risk reduction ARR 
(PC-PM)=0.35.

All parameters showed the effectiveness of the use of Mucosyte® in 
the management of patients with head and neck cancer. 

Moreover, considering the influence of the impairment of salivation 
on the integrity of the oral mucosa, we evaluated the correlation between 
acute toxicity and D mean to the parotid in other two homogeneous 
subgroups of patients, considering in particular only the patients with 
primary tumor localized to the nasopharynx, oropharynx and oral 
cavity, or patients exposed to high doses to the parotid glands (Table 4). 

From the analysis of the data reported in the Table 4, it seem evident 
that there was a reduction of D mean on the parotid glands in patients 
treated with Tomotherapy in which the D mean usually respects the 
constraints dose rates of QUANTEC. This because Tomotherapy is an 
innovative technique in delivering an IMRT that consent to obtain a 
better conformity of dose. In the patients treated with Tomotherapy, 
the high degree of toxicity was lower than in patients treated with 
traditional 3DCRT or IMRT technique and moreover patients with 
none toxicity reached percentages ranging 55-70%. About the incidence 
of mucositis, in the MG it was confirmed that the lower percentage is 
probably mostly influenced by the radiotherapy technique used. While 
for the xerostomia, mycosis and pain are much lower in the MG, 
independently from technique used. An important influence on the 
toxicity is due to chemotherapy. In the CG, the patients not receiving 
chemotherapy were 33% compared to 70% of MG. Patients undergoing 
chemotherapy pre-RT were 34% in the CG versus 16% in MG. Patients 
who underwent concomitant CT-RT were 23% in CG versus 2% in the 
MG. Patients treated with CT pre-RT and concomitant CT-RT were 
11% in the CG versus 12% in MG.

Discussion
The pathogenesis of chemo-radiotherapy induced mucositis 

Mucositis         Mycosis          Dysphagia            Pain           Xerostomia

CG

MG

52%

42%

49%

33%

22%

Figure 1: The percentages of severe acute toxicity in two groups of patients.

CG MG
Technique Toxicity Technique Toxicity

Mucositis Mycosis Xerostomia Pain Mucositis Mycosis Xerostomia Pain
3DCRT-IMRT

Parotid gland dx
47 (0-67) Parotid 

gland sn
47 (7-87)

Grade
0= 4%

1= 33%
2 = 52%
3 = 11%

Grade
0= 37%
1= 37%
2 = 26%
3 = 0%

Grade
0= 7%

1= 35%
2 = 59%
3 = 0%

Grade
0= 15%
1= 50%
2 = 35%
3 = 0%

3DCRT - IMRT
Parotid gland dx
43 (0-49) Parotid 

gland sn
41 (0-56)

TOMOTHERAPY
Parotid gland dx
25 (1-48) Parotid 

gland sn
24 (0-51)

Grade
0= 0%

1= 18%
2 = 73%
3 = 9%

Grade
0= 61%
1= 36%
2 = 6%
3 = 0%

Grade
0= 36%
1= 64%
2 = 0%
3 = 0%

Grade
0= 55%
1= 21%
2 = 24%
3 = 0%

Grade
0= 27%
1= 73%
2 = 0%
3 = 0%

Grade
0= 70%
1= 27%
2 = 3%
3 = 0%

Grade
0= 27%
1= 73%
2 = 0%
3 = 0%

Grade
0= 64%
1= 36%
2 = 0%
3 = 0%

Table 4: Dmean parotid glands (median).
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appears to be related to oxidative stress induced by the treatment and 
an important role in the activation process have the reactive oxygen 
species (ROS), which causes direct damage, and indirect damage 
through transcription factors such as nuclear factor kB (NF-kB) that 
activates iNOS, and the activator protein 1 (AP-1), which induce the 
production of pro-inflammatory cytokines, such as TNF, IL-6 and IL-B 
[23,24].

Important results deriving from the use of some substances that 
determine the reduction of severity of mucositis in the experimental 
model. Speranza et al. showed anti-inflammatory effects of the 
extract Verbascum thapsus by evaluating the enzymatic activity of the 
antioxidant enzymes and evaluating iNOS expression and activity in 
cell preparations NF- kb. In pathological conditions, a fundamental 
role is played by transcription factor NFκB, that along with AP-1 
mediates the expression of iNOS, similar to inducible genes such as 
cyclooxygenase-2 (COX-2) and ICAM-1 (intercellular cell adhesion 
molecule 1) in inflammatory and immune responses. They examined 
the role of Verbascoside in controlling TAK-responsive genes in the 
U937 cell line. TAK-1 is a novel protein that mediates pro-inflammatory 
signaling through induction of the transcription factor AP-1 with 
expression of inflammatory genes including COX-2. So Verbascoside 
decreased NOS activities, NF-kB activation and nuclear translocation 
and so may modulate inflammatory reactions representing a novel 
approach for treating inflammatory disease [25]. The molecularly 
targeted therapy with cetuximab was approved by the U.S. Food and 
Drug Administration in combination with radiation for treatment of 
patients with locally advanced head and neck cancers and for patients 
with recurrent, platinum-refractory disease. In a study of high-dose 
radiotherapy for head and neck cancer, the addition of cetuximab 
resulted in to lower rate of locoregional progression or death, a longer 
progression free survival time, and a longer overall survival time 
without exacerbating common adverse events, including ulcerative 
mucositis [26].

Our results showed the positive effect of the tolerability and 
efficacy of the product based Verbascoside, Polyvinylpyrrolidone 
and Hyaluronic Acid (Mucosyte®) in the management of toxicities of 
patients with head and neck cancer. 

In our experience with the two groups of patients, the anti-
inflammatory activity of Verbascoside is most evident if given in 
prevention, probably due to the polyvinylpyrrolidone’s capability of 
forming a protective film of the oral mucosa and that of the sodium 
salt of hyaluronic acid to facilitate the processes reparative and re-
epithelialization assisting these processes in patients undergoing 
chemotherapy.

Previous studies have suggested that Verbascoside has an anti-
inflammatory property since it reduces the production of superoxide 
radicals and consequently Reduces the activity of iNOS and COX-2 
[27,28].

In Mucosyte® there is a synergetic action of active components. 
With the mucoadhesive properties of PVP, the transfer of Verbascoside 
and Hyaluronic Acid is continuous and progressive, allowing the 
explanation of the specific activities. Regarding the ability of the 
Verbascoside to act in the mechanisms of the inflammatory process, 
it is showed that it is involved in controlling TAK-l, a novel protein 
that mediates pro-inflammatory signaling through induction of the 
transcription factor AP-1 with expression of inflammatory genes 
including COX-2. The Verbascoside can prevent  oxidative stress, in 
fact it has been demonstrated for the first time that the concomitant 

inhibition of the expression of NOS and COX-2 is due a reduction of the 
degradation of IkB-alfa in the cytosol resulting in inactivation of NF-
kB in core. Inhibition of pro-inflammatory cell migration to damaged 
skin would result in the moderate inflammatory response [29]. Oral 
mucositis pain is associated with release of pro-inflammatory cytokines 
and neurotransmitters that activate nociceptors at the site of injury and 
may be increased by secondary mucosal infection. Cyclooxygenase-2 
(COX-2) is up-regulated in mucositis; therefore COX-2 inhibitors 
represent potential agents that may affect pain and evolution of 
mucositis. Verbascoside is able to decrease the presence of COX-2 [30].

We also consider important the data derived from the assessment 
of the doses received by parotid glands, by virtue of the fact that the 
impairment of salivary function predisposes to an alteration of the 
balance and integrity of the oral mucosa.

Monitoring of the oral cavity side effects should be constantly 
performed during radiation therapy in an effort to decrease the severity 
of side effects. The oral tissues directly affected by head and neck 
radiation therapy include the salivary glands, the mucosal membranes, 
the jaw muscles and bone. Dry mouth (xerostomia) is a common 
and significant consequence of head and neck radiotherapy. Because 
of the loss of saliva, patients with xerostomia are more susceptible 
to periodontal disease, rampant caries, and oral fungal and bacterial 
infections. Mucositis, characterized by inflammation and ulceration of 
the oral mucosa, is the most significant acute side effect reported by 
patients and is a potential source of life-threatening infection. Almost 
all patients undergoing head and neck radiation therapy experience 
confluent mucositis by approximately the third week of treatment 
[31,32].

Probably one limit of our study is that it is retrospective with an 
observational character; moreover patients have been treated with 
different techniques. Certainly the management of the toxicity of radio 
chemotherapy in patients with head and neck is timelier than ever, in 
fact treatment guidelines for oral mucositis were issued in 2004 and 
recently were updated by the Multinational Association of Supportive 
Care in Cancer and International Society for Oral Oncology (MASCC/
ISOO) [33]. We also evaluated the differences liked to the use of the 
Tomotherapy IMRT compared with the treatments delivered with 
3DCRT or IMRT in the CG and MG groups. The Grade 2 mucositis 
appearance is dramatically reduced by the use of Thomoterapy in the 
MG group. Excluding this difference, all the others advantages in the 
MG group can be related to the use in the preventive asset of Mucosyte®).

These guidelines emphasize basic oral care, an interdisciplinary 
approach to oral care, routine assessment of oral care and pain manage
ment using validated instruments, and regular dental assessment and 
dental care prior to the start of cancer therapy [34]. 

Oral mucositis is an extremely serious complication of both 
radiation and chemotherapy in cancer patients. Pretreatment should be 
aimed to reduce systemic infection, patient’s nutritional status should 
not be compromised, and patient’s quality of life should not be affected. 
A number of agents have been evaluated in clinical trials, but currently 
none of them has succeeded in reaching clinical practice. Some of the 
parameters to be evaluated include the release of free radicals, modified 
proteins, and proinflammatory cytokines including interleukin-1B, 
prostaglandins, and TNF by epithelial, endothelial, and connective 
tissue cells. These mediators cause further damage either directly or 
indirectly by increasing vascular permeability, enhancing the cytotoxic 
drug in the oral mucosa [35].

The most common ingredients include viscous lidocaine, 
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benzocaine, milk of magnesia, kaolin, pectin, chlorhexidine, and 
dyphenhydramine. Topical analgesics that can be considered include 
the single agents benzydamine and morphine. Many topical agents have 
been compounded in mixtures. There is no significant evidence of the 
effectiveness or tolerability of these mixtures [36-45]. 

Conclusion 
Using Verbascoside fluid (Mucosyte®) previously and until two 

weeks from the end of RT (MG) the incidence of muscositis is lower 
but this result is influenced also by technique. Xerostomia, mycosis 
and pain are much lower in the patient that used Verbascoside fluid 
(Mucosyte®) in prevention (MG) independently from technique used. 
In order to underline the importance of the management of patients 
with head and neck cancer, and to identify products that could allow an 
adequate control of toxicity in the oral mucosa, we think it is important 
to continue the evaluation of the use of Mucosyte®, but also with a 
prospective study extended to other centers to evaluate a larger number 
of patients.
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