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Abstract 
Background: The current treatment for head and neck cancer involves radiotherapy, systemic therapy and surgery in 
a multidisciplinary approach. Unfortunately, cancer therapies can lead to local and systemic complications or side 
effects such as mucositis, which is the most common dose-dependent complication in the oral cavity and gastroin-
testinal tract. Mucositis can cause a considerably reduced quality of life in cancer patients already suffering from 
physical and psychological exhaustion. Moreover, radiotherapy interruptions due to toxicity can impact negatively 
in local control and survival. The main purpose of this study was to analyze patient satisfaction of Ectoin solution 
use in radiotherapy or radiochemotherapy-induced oral mucositis. 
Material and Methods: This is an institutional prospective analysis including 15 patients, conducted by two Spanish 
centers, between October 2019 and May 2020. Patients were treated with Ectoin solution during Radiotherapy and 
one month after the end of the treatment, three times per day. A seven-ítem Likert scale was used. We present our 
descriptive statistic regarding doctors and patients´s satisfaction. 
Results: Our results suggest that Ectoin solution relieves mucositis and is well tolerated by patients. 
Conclusions: We observed a favorable repercussion in the oral mucositis management and suggest a potential be-
nefit of treating it.
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Introduction
The current treatment for head and neck cancer (HNC) 
involves radiotherapy (RT), systemic therapy and sur-
gery in a multidisciplinary approach. Treatment goals 
include cure, organ and function preservation, as well 
as maintain quality of life (QoL) in terms of reducing 
adverse effects.

Advances in RT technology, as the introduction of in-
tensity-modulated RT (IMRT) (1,2), have been shown 
to reduce side effects like xerostomia which is the main 
long-term side effect of the standard RT. Despite the 
implementation of these advances, mucositis is one of 
the most severe acute side effects of HNC therapies and 
continues to occur in all these patients (3) being direct-
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ly dependent on the total radiation doses administered. 
Mucositis decreased QoL due to solid and liquid food 
dysphagia, dysarthria and odynophagia. In addition, it 
could even represent a gateway for opportunistic infec-
tions, complicating cancer treatment and extending hos-
pitalization. Moreover, radiotherapy interruptions due 
to toxicity can impact negatively in local control and 
survival.
Clinically, mucositis, begins to develop as erythema 
followed by focal areas of oral mucosal desquamation. 
If mucositis is prolonged and severe, mucosal integrity 
is breached, ulceration begins, and the patient starts to 
have a burning sensation. Then, a fibrinous exudate, or 
pseudomembrane, containing bacteria covers the ulcer. 
Bacterial colonization occurs approximately two weeks 
after therapy. Management of mucositis often requires 
narcotic analgesics, intravenous fluids and gastrostomy 
feeding and despite all these supports, this side-effect 
may lead to unplanned RT interruptions, thereby com-
promising oncological outcomes (4,5). In the final stage 
of mucositis, epithelial cells controlled by signals secre-
ted by the extracellular matrix and healing is completed 
within 4 weeks after the final dose of RT. Unfortunate-
ly, even after full replenishment of the epithelium, the 
structure of the reconstituted submucosa differs from its 
pre-RT state.
Although several topical antialgics and antioxidant 
agents have been tested in the prevention and supportive 
care of oral mucositis, there is a lack of evidence recom-
mendations. 
In this scenario, an ectoine-based mouthwash has been 
developed. Ectoin solution contains an amino acid ex-
pressed by halophile bacteria that lives in extreme con-
ditions, with the ability to stabilize membrane structure 
and proteins. Ectoin forms water layers on top of cell 
membranes or lipids, stabilizing these structures and su-
pporting their fluidity. 
Recently it was reported that ectoine can induce struc-
tural changes in DNA in vitro (6-8) and even has the 
potential to protect DNA from ionizing radiation (IR).
Based on these properties Ectoin solution has the poten-
tial to protect human epithelia from allergens, heat or 
dryness, being able to reduce and prevent oral mucositis 
decreasing inflammation and promoting oral mucosa hy-
dration (8-10).  
We report data from a short study to explore Ectoin so-
lution treatment can improve mucositis as side effects of 
RT or Radio-Chemotherapy (CRT) in HNC.

Material and Methods 
An institutional prospective analysis was conducted by 
two Spanish centers, GenesisCare Murcia and Granada, 
between October 2019 and May 2020. 
GenesisCare Clinical Leader Forum approved this study 
in September 2019, under the direction of two senior 

doctors and following Helsinki Declaration. All patients 
have signed an approved informed consent. Ectoin Solu-
tion is already commercialized in Spain.
Due to the small number of the sample, we have only 
made a descriptive analysis of it using the SPSS V.20 
statistical package.
The main purpose of this pilot study was to analyze 
the degree of patient’s satisfaction in RT or CRT-indu-
ced oral mucositis with Ectoin solution use. We use the 
scale of the Radiation Therapy Oncology Group/Euro-
pean Organization Research and Treatment of Cancer 
(RTOG/ EORTC), (11) which establishes the existen-
ce of 5 mucositis degrees based on the intensity of the 
affectation, from the absence of changes with respect to 
the basal situation (Degree 0) to the appearance of ul-
ceration and/or necrosis (Degree 4). Acute toxicity was 
defined as toxicities less than 90 days from the end of 
radiation treatment.
Inclusion criteria were: 1) age older than 18 years; 2) 
HNC histologically proven; 3) Not demonstrated aller-
gies. 
Exclusion criteria were: 1) Allergy to Ectoin Solution; 2) 
Rejection of participate in the study. 
A group of 15 patients who had HNC with larynx, oral 
cavity, oropharynx, nasopharynx cancer and cervical 
node metastases were included (Table 1). All patients 

Primary lesion Number of patients (%)
(N=15)

Larynx 5 (33%)
Oral Cavity 5 (33%)
Oropharynx 3 (20%)
Nasopharynx 1 (7%)
Cervical nodes 1 (7%)
Gender
Male 8 (53%)
Female 7 (47%)
Chemotherapy
Yes 4 (27%)
No 11 (73%)
Stage
I-II 5 (33%)
Locally advance or 
relapse

10 (66%)

Table 1: Baseline patients and tumor characteristics.

underwent therapy with IMRT with simultaneous inte-
grated boost (IMRT-SIB) under routine clinical practice. 
The primary tumor and involved lymph nodes were trea-
ted with 69.96 Gy in 33 daily fractions given Monday to 
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Fig. 1: A seven-item L ikert sacle.

Friday, 60Gy in 30 fractions was delivered to postope-
rative patients unless there was a macroscopic residual 
disease in which case 66Gy in 30 fractions was given. 
The medium risk volume received 59,4 Gy and low risk 
nodal levels 54,12Gy in 33 fractions or 60Gy and 54Gy 
in 30 fractions respectively with or without concurrent 
chemotherapy. If chemotherapy was indicated, Cispla-
tine 100mg/m2 every 21 days was the used regimen, in 
case of contraindication the alternative was Cetuximab, 
both administered concomitant with RT. 
RT was administered using 6-MV photon beams through 
a linear accelerator in both Centers (ELEKTA SYNER-
GY® SLi; Elekta AB, Stockholm, Sweden). 
According to the symptomatic control protocol of our 
clinics in the cases of HNC, a weekly evaluation was 
made by nurse, nutritionist and treatment physician.
All patients were treated with Ectoin solution for mu-
cositis and xerostomia-related to radio and chemothera-
py treatments. Ectoin solution was prescribed when the 
patient referred symptoms and the physical exploration 
revealed mucosal initial damage.
Ectoin solution solution is a registered medical device 
manufactured by Bad Homburg, Germany. It was gi-
ven when grade ≥1 of xerostomia or mucositis toxicity 
appeared and patients expressed dryness, sore or pained 
oral cavity in despite of their medical treatment inclu-
ding opioids. Patients must rinse their mouth with an 
ampoule what contains 5 ml of solution, administered 
it 2 or 3 times every day depending on improvement, 
and for 1 hour after application they mustn’t eat or drink 
anything. The recommend use is to rinse the mouth for 2 
minutes and throw the rest of liquid.
Follow up was two months after Ectoin solution treat-
ment or clinical improvement, we evaluated the results 
and completed an internal satisfaction questionnaire 
from our institution which consist in two Likert satis-
faction scales (12); one for patients and one for profes-
sionals, 1 and 2 months after the Ectoin solution treat-
ment finished. The scale has seven items: 7: Extremely 
satisfied; 6: Satisfied; 5: Slightly satisfied; 4: Neutral; 
3 Slightly dissatisfied; 2: Dissatisfied and 1: Extremely 
dissatisfied (Fig. 1).

This 7-item survey assessed patients’ global satisfaction 
in terms of perceived tolerability, acceptability of taste, 
ease or difficulty of application and overall experience 
when using the solution. From the professional point of 
view, the scale evaluated the patients ´adherence to the 
mouthwash and regarded acceptance or refusal for futu-
re prescription of ectoine solution.

Results
Between October 2019 and May 2020, fifteen patients 
with HNC diagnosis were enrolled in the study. Patients´ 
clinical characteristics are summarized in Table 2. 
Eight patients were male (53%) while 7 patients were 
female. Median age was 66 years (range, 37-82). The 
location of primary tumors was Oral-cavity (33%), 
Larynx (33%), pharyngeal (20%), Cavum (7%) and 
Cervical node (7%). The histology was 93% Squa-
mous (SCC) and 7% Lymphoepithelioma.  All pa-
tients had an Eastern Cooperative Oncology Group 
(ECOG) performance status 0-2 now of starting RT. 
Most of them had locally advanced stages or relapsed 
diagnosis (66%). 
All patients were treated with IMRT-SIB with radical 
or adjuvant intention with or without systemic therapy 
(N=4; 27% vs N=11; respectively), including either ce-
tuximab (N=1; 7%) or a platinum-based chemotherapy 
(N=3; 20%). Mean dose of RT was 68Gy (66-69.96Gy)
Mucositis grade 1 and 2 were observed in 46% (N=6) 
and 39% (N=5), respectively, while xerostomia grade 
2 was seen in 15% (N=2). Most of patients, 13 (86%), 
needed opioid treatment for pain, but none required a 
feeding tube. No patient suspended radiotherapy treat-
ment.
Table 3 shows toxicity and satisfaction questionnaire 
for patients as well as for professional experience. 
With a follow up of two months, eleven patients (73%) 
experienced a great improvement in mucositis expres-
sed being “extremely satisfied” according to the Likert 
questionnaire. Regarding professional’s opinion, it was 
also an extremely good experience (80% of professio-
nals) being parallel to the outcome of patients, (Figs. 
2,3).



J Clin Exp Dent. 2022;14(5):e433-8.                                                                                                                                                                                                       Ectoin solution for oral mucositis

e436

Fig. 2: Patient with oral cavity cancer, two weeks evolution after 
Chemo-Radiotherapy with Mucavi® solution.

Fig. 3: Patient with oral cavity cancer, one month evolution after 
Chemo-Radiotherapy with Mucavi® solution.

Number of patients (%)
N=15

Radiomucositis
GI 6 (46%)
GII 5 (39%)
GIII 2 (15%)
Xerostomia
GII 2 (15%)

Table 2: RT or CRT-induced acute toxicity.

Satisfaction Questionnaire Patient evaluation (%)* Professional evaluation (%)**
7-Extremely satisfied 11 (72%) 12 (80%)
6-Satisfied 1 (7%) 1 (7%)
5-Slightly satisfied 1 (7%)
4-Neutral 1 (7%)
3-Slightly dissatisfied
2-Dissatisfied 1 (7%)
1-Extremely dissatisfied
Unknown 1 (7%) 1 (7%)

Table 3: Satisfaction questionnaire for patients as well as for professional experience.

Discussion
Our results show that Ectoin solution is an extremely sa-
tisfactory treatment (73% of the patients and 80% of the 

professionals) in terms of perceived tolerability, accep-
tability of taste, ease of application, overall experience, 
patients ´adherence and regarding acceptance of future 
prescription of ectoine solution.
Treatment for HNC entails high complexity, for this rea-
son multidisciplinary tumor (MDT) board is essential to 
choose not only the best therapeutic approach but also 
the supportive measures (13).
Since IMRT emerged in 1980, it quickly gained populari-
ty and became a standard RT technique for several types 

of tumors. IMRT is particularly favorable for irregular 
target volumes, located in a close proximity to organs at 
risk (OARs) (1, 14), especially for HNC anatomy. One 
advantage of IMRT is to deliver high doses to the target 
volume with decreased OARs exposure, which means 
less side-effects. 
Despite these technological advances, MDT decision 
and specialist team support, mucositis occurs, to a grea-
ter or lesser degree, in 100% of HNC patients. 
Mucositis comprises progressive pain, increased mu-
cous production, dry mouth, altered taste and edema. 
This may result in weight loss because of decreased oral 
intake of food, liquids and medication, like analgesics. 
Many patients need nutritional support and sometimes 
require a feeding tube with worse QoL in consequence 
(13). All these efforts focused on preventing treatment 
interruptions that would have a negative impact in local 
control and survival. 
Mucositis treatment is challenging. Current supportive 
measures to reduce its risk and severity include: impro-
vement of oral hygiene, which eliminates the presence 
of any irritants to the oral mucosa, systemic analgesics 
to control pain including narcotics (15) and several topi-
cal antalgic agents like GelClair® (Rubio Laboratory), 
GelX® (Ferrer laboratory) and Colutex® (Sativa labo-
ratory). 
A combination of treatments, such as local rinses with 
a 2% viscous lidocaine solution, a topical morphine 
solution and other systemic analgesics are also used to 
control pain (16). Rinsing with sodium chloride solution 
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helps to keep the mucosa moist, reduces caking of se-
cretions and soothes inflammation. However, there is no 
significant evidence to suggest that these mouthwashes 
are effective (3).
Moreover, several antioxidant agents to prevent mucosi-
tis or to reduce its severity have been tested. One of the 
first drugs used to treat mucositis was Amisfostine (17), 
but given its inconsistent results is no longer recommen-
ded for the oral mucositis prevention.
Glutamine is an amino acid used for oral mucositis du-
ring RT or chemotherapy but also came out with contro-
versial results (18,19).
Low-level laser therapy (LLLT) is the technique that has 
shown the greatest effectiveness (20), but its evidence 
is moderate. 
Due to the lack of evidence-based recommendations on 
mucositis support measures, we present the results of a 
prospective study to assess the relief of ectoine-based 
mouthwash in RT or CRT-induced oral mucositis by a 
Likert patient and professional satisfaction questionnaire. 
Inspiring our study, recently it was reported that ectoine 
can induce structural changes in DNA in vitro (21) and 
even has the potential to protect DNA against IR.
Moreover, a prospective study has already showed 
effectiveness and tolerance with Ectoin versus calcium 
phosphate mouthwash for the treatment of mucositis 
following Chemotherapy. Indeed, patients preferred Ec-
toin to calcium phosphate mouthwash (8).
For our knowledge this is the first pilot clinical study 
which evaluates ectoine effects in RT or CRT-induced 
mucositis. 
According to some clinical analyses 30-50% of HNC pa-
tients needed nutritional supports (22) and 60% required 
a feeding tube (23) during the oncological treatments. In 
our series, although most patients needed opioids (80%), 
no one required a feeding tube or was hospitalized. Be-
cause of that, we support nursing, treating physicians 
and nutritionist consultation weekly during the treatment 
are key in the management of care and RT adherence for 
patients with mucositis-xerostomia CRT-related. 
Furthermore, avoiding or reducing the severity of muco-
sitis has a positive impact on the adherence of treatment, 
preventing delays in treatment that may adversely affect 
the oncological HNC outcomes. In our data, no patient 
suspended radiotherapy treatment.
Conclusions from this review should be guarded given 
several limitations of this study.  The number of patients 
included in this study is small (15 patients), the cohort 
is heterogeneous for histology and tumor location, and 
also, there is no control arm. If we analyze by subgroups, 
they are unbalanced: only 4 (27%) patients were treated 
with concomitant CRT and 73% with exclusive RT.  Fur-
thermore, five patients (33%) had early HNC and 66% 
had relapsed or locally advanced HNC. We must consi-
der that the incidence of oral mucositis varies depending 

on the location of the primary tumor, being higher in the 
oral cavity, oropharynx, and nasopharynx, in the patients 
who receive concurrent CRT and in who received a hi-
gher total dose. 
We emphasize the importance of performing clinical 
usage of CTCAE or RTOG criteria, to assess the respon-
se to treatment as accurately as possible.
Because we have prescribed ectoin when the patients 
were symptomatic, we wonder if the prophylactic use of 
the ectoin mouthwash may be beneficial, so we encoura-
ge further studies to evaluate the preventive role of eco-
tine solution, as well as studies with a longer follow up. 
Despite these limitations, we observed a favorable reper-
cussion in the oral mucositis management and suggest 
a potential benefit of treating oral RT or CRT-induced 
mucositis with Ectoin solution because of the impact in 
patient and professional´s satisfaction (both >70% ex-
tremely satisfied) and no one suspended RT treatment.

Conclusions
Ectoin solution is an active agent for RT and CRT-indu-
ced oral mucositis, easy to apply and well tolerated. We 
observed a favorable repercussion in the oral mucositis 
management and suggest a potential benefit of treating 
it. 
Further studies and longer follow-up could demonstrate 
the effectiveness of Ectoin solution, in terms of evalua-
ting the impact in long-term side effects of CRT induced 
mucositis. 
Mucositis grade 1 and 2 were observed in 46% (N=6) 
and 39% (N=5), respectively, while xerostomia grade 2 
was seen in 15% (N=2). Most of patients, 13 (86%), nee-
ded opioid treatment for pain, but none required a fee-
ding tube. No patient suspended radiotherapy treatment.
Table 2 shows RT or CRT-acute toxicity; table 3 shows 
satisfaction questionnaire for patients as well as for pro-
fessional experience. 
With a follow up of two months, eleven patients (73%) 
experienced a great improvement in mucositis expressed 
being “extremely satisfied” according to the Likert ques-
tionnaire. Regarding professional’s opinion, it was also 
an extremely good experience (80% of professionals) 
being parallel to the outcome of patients.

References
1. Fondevilla A, López-Guerra JL, García Fernández A, Samaniego 
Conde MA, Belmonte González MJ, Praena-Fernandez JM, et al. 
Outcome and toxicity of intensity modulated radiotherapy with simul-
taneous integrated boost in patients with pharyngo-laryngeal cancer. 
Clin Transl Oncol. 2019;21:881-890. 
2. Nutting CM, Morden JP, Harrington KJ, Guerrero Urbano T, Bhide 
SA, Clark C, et al. Parotid-sparing intensity modulated versus conven-
tional radiotherapy in head and neck cancer (PARSPORT): a phase 3 
multicentre randomised controlled trial. Lancet Oncol. 2011;12:127-
136.
3. Moneim AEA, Guerra-Librero A, Shen YQ, Fernández-Gil B, 
Acuña-Castroviejo D,  Escames G. Oral Mucositis: Melatonin Gel an 
Effective New Treatment. Review. Int J Mol Sci. 2017;18:1003.



J Clin Exp Dent. 2022;14(5):e433-8.                                                                                                                                                                                                       Ectoin solution for oral mucositis

e438

4. Yokota T,  Onoe T,  Ogawa H, Hamauchi S, Iida Y, Kamijo T, et 
al. Distinctive mucositis and feeding-tube dependency in cetuximab 
plus radiotherapy for head and neck cancer. Jpn J Clin Oncol Actions. 
2015;45:183-8.
5. Bonner JS, Giralt J, Harari PM, Baselga J, Spencer S, Bell D, et al. 
Association of human papillomavirus and p16 status with mucositis 
and dysphagia for head and neck cancer patients treated with radiothe-
rapy with or without cetuximab: Assessment from a phase 3 registra-
tion trial. Eur J Cancer. 2016;64:1-11. 
6. Hahn MB, Meyer S, Schröter MA, Kunte HJ, Solomun T, Sturm H. 
DNA protection by ectoine from ionizing radiation: molecular mecha-
nisms. Phys Chem Chem Phys. 2017;19:25717-25722.
7. Schröter MA, Meyer S, Hahn MB, Solomun T, Sturm H, Kunte HJ. 
Ectoine protects DNA from damage by ionizing radiation. Sci Rep. 
2017;7:15272.
8. Dao VA, Bilstein A, Overhagen S, Géczi L, Baráth Z, Mösges R. 
Effectiveness, Tolerability, and Safety of Ectoine Containing Mou-
thwash Versus Those of a Calcium Phosphate Mouthwash for the Treat-
ment of Chemotherapy-Induced Oral Mucositis: A Prospective, Acti-
ve-Controlled, Non-interventional Study. Oncol Ther. 2018;6:59-72.
9. ClinicalTrials.gov [Internet]. Bethesda (MD): National Library of 
Medicine (US). Identifier NCT02816515. Non Interventional Clinical 
Investigation of Ectoin®
10. Mouth Wash for the Prevention and Treatment of Chemothera-
py-induced Oral Mucositis. 2017. https://clinicaltrials.gov/ct2/show/
record/NCT02816515.
11. Alvariño-Martín C, Sarrión-Pérez MG. Prevention and treatment 
of oral mucositis in patients receiving chemotherapy. J Clin Exp Dent. 
2014;6:74-80.
12. Cox JD, Stetz J, Pajak TF. Toxicity criteria of the Radiation The-
rapy Oncology Group (RTOG) and the European Organization for 
Research and Treatment of Cancer (EORTC). Int J Radiat Oncol Biol 
Phys. 1995;31:1341-1346.
13. Koksel Y, Gencturk M, Spano A, Reynolds M, Roshan S, Caycı Z. 
Utility of Likert scale (Deauville criteria) in assessment of Chemora-
diotherapy response of primary oropharyngeal squamous cell Cancer 
site. Clin Imaging. 2019;55:89-94.
14. Murphy BA, Beaumont JL, Isitt J, Garden AS, Gwede CK, Trotti 
AM, et al. Mucositis-related morbidity and resource utilization in head 
and neck cancer patients receiving radiation therapy with or without 
chemotherapy. J Pain Symptom Manage. 2009;38:522-532.
15. Marta GN, Silva V, de Andrade Carvalho H, de Arruda FF, Hanna 
SA, Gadia R, et al. Intensity-modulated radiation therapy for head and 
neck cancer: systematic review and meta-analysis. Radiother Oncol. 
2014;110:9-15.
16. Menguall JL, Monroy JL, Fondevilla A, Cañón R, Vázquez G, 
Santos M, et al. Estudio epidemiológico observacional prospectivo del 
manejo del dolor en pacientes oncológicos en tratamiento radioterápi-
co: estudio GORVAMUR. Rev Soc Esp Dolor. 2017;24:241-55. 
17. Lalla RV, Sonis ST, Peterson DE. Management of oral mucositis in 
patioents who have cancer. Dent Clin N Am. 2008;52:61-77.
18. Villa A, Sonis ST. Mucositis: Pathobiology and management. Curr 
Opin Oncol. 2015;27:159-64. 
19. Leung HWC, Chan ALF. Glutamine in alleviation of Radia-
tion-induced Severe oral mucositis: A meta-analysis. Nutr Cancer. 
2016;68:734-42. 
20. Huang CJ, Huang MY, Fang PT. Randomized double-blind, place-
bo-controlled trial evaluating oral glutamine on radiation-induced oral 
mucositis and dermatitis in head and neck cancer patients. Am J Clin 
Nutr. 2019;109:606-14.
21. Peralta-Mamani M, Machado da Silva B, da Silva Pinto AC, Regi-
na Fischer Rubira-Bullen I, Marques Honório H, Fischer Rubira CM, 
et al. Low-level laser therapy dosimetry most used for oral mucositis 
due to radiotherapy for head and neck cancer: a systematic review and 
meta-analysis. Crit Rev Oncol Hematol. 2019;138:14-23.19
22. Rieckmann T, Gatzemeier F, Christiansen S, Rothkamm K, Müns-
cher A. The inflammation-reducing compatible solute ectoine does not 
impair the cytotoxic effect of ionizing radiation on head and neck can-
cer cells. Sci Rep. 2019;9:6594. 

23. Brewczyński A, Jabłońska B, Mrowiec S, Składowski K, Ru-
tkowski T. Nutritional Support in Head and Neck Radiotherapy Pa-
tients Considering HPV Status. Nutrients. 2020;13: 57.
24. Friedes C, Klingensmith J, Nimo N, Gregor J, Burri R. Late Fe-
eding Tube Dependency in Head and Neck Cancer Patients Treated 
with Definitive Radiation Therapy and Concurrent Systemic Therapy. 
Cureus. 2020;12:e7683.

Ethical committee approval number 
GSGC-CLFAUTH-001  

Acknowledgements
None.

Ethics and disclosures
Adriana Fondevilla, Ana Serradilla, Elena Moreno-Olmedo, María 
José Belmonte, María José Acevedo, Escarlata López have not recie-
ved honoraries for participation from Fresenius.

Ethic statements
All procedures performed in studies involving human participants 
were in accordance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards. 

Consent statement
Patients signed consent was obtained after verbal information on the 
procedure, objective and secondary effects of the treatment.

Code availability
Not applicable.

Conflict of interest
Non declared.


