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Xerostomia is the term used to define dry mouth due to a deficit
of salivary secretion that is generally only perceived when the flow rate
is reduced by 40-50% [1]. Actually, the three main causes of severe
xerostomia are: adverse effects of drugs, including chemotherapy,
Sjogren syndrome, and radiation therapy for head and neck cancer [2].

Radiation therapy plays an important role in the treatment
of neoplasms either as a single modality or in combination with
chemotherapy, surgery, or both, but the ionizing radiation can
cause alterations in the salivary glands due to its highly sensitive
to radiation with destructive effect of acinar cells, atrophy, fibrosis,
and the consequent deterioration of salivary gland function [3]. The
total average dose range representing the threshold for a significant
reduction in salivary flow rate is 26-39 Gray _Gy_ [4]. The dose causing
toxicity in 50% of individuals _TD 50_is likely to approach 40 Gy [5].

Methods used to reduce the incidence of xerostomia after radiation
include advanced radiation techniques _IMRT or proton therapy_,
protective agents, and decreased radiation therapy [6,7]. On the other
hand, different therapeutic strategies have been developed to improve
the function of the salivary gland after radiotherapy [2,8].

Mesenchymal stem cells _MSC_ for the treatment of xerostomia
including radiation-induced have shown promising results in preclinical
studies [9]. The results of a randomized placebo-controlled phase I/
I clinical trial involving 30 patients with xerostomia by radiation-
induced, to assess the safety and efficacy of MSC therapy of adipose
tissue in have been published [10]. Patients had received radiotherapy
for oropharyngeal squamous cell carcinoma _T1-2, NO-2a_. Not
adverse events were reported, and the unstimulated salivary flow rate
was measured at the first and fourth months after the treatment. The
MSC arm has significantly increased by 33% at first month (p=0.048)
and 50% at fourth month (p=0.003), but not in the placebo arm (p=0.6)
and (p=0.8).

Our research team have experience in the application of MSC
in diverse pathologies [11-14] and in collaboration with the Senior
Researcher of the cited work _Dr. C. Grenjoej_, had the occasion to treat
a patient affected by xerostomia in the context of compassionate use
treatment authorized and controlled for the Spanish Medicine Agency
using an intraglandular infusion of a 35x10E6 MSC dose in each
submaxillary gland. The MSV of the patients, were obtained from bone
marrow aspiration, isolated and expanded under Good Manufacturing
Practice_GMP_by IBGM _Institute of Biology and Molecular Genetics
of Valladolid University, Spain_. The patient had a basal sialometry of
0.05 ml/min that has pass to 0.12 ml/min at 3 months. This represents
a change of 240%. It is important to mention that a 20% increase, is
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considered already to be satisfactory. MRI performed 10 months after
treatment shows an increase in the size of the right submaxillary gland
_basal passing from 13 x 6 x 12 cm®to 15x 8 x 12 cm®_. The left one did
not vary in volume. The contrast diffusion changed from 1.33 to 1.55 in
the right gland and from 1.36 to 1.55 in the left gland.

All of this has justified and stimulated the design and development
of the Phase II clinical trial, not controlled, open-label, prospective,
with a single centre and a single group of 10 patients from 18 years to 75
years with xerostomia caused by bilateral radiotherapy of the previous
neck due to neoplasia in states T1-T2 and NO, N1 and N2a and, with 3
years of follow-up without recurrence.

Treatment is done with the same dose of 35x10E6 MSC in each
gland with 2 millilitres suspension. The aim objectives of the study are:
establish the changes in the xerostomia characteristics and discomfort
degree, by means of questionnaires addressed to the physician and
subject of study _OHIP-14-sp and EVA score_, determine the volume
of submaxillary saliva without stimulation and with stimulation by
sialometry, detect changes in volume, vascularization and fibrosis
of submaxillary glands based on magnetic resonance imaging with
contrast and, detect changes of submaxillary gland functionalism
based on Gammagraphy, detected by a reduction of salivation and
hyposalivation, evaluated by an examination, flow rate or whole
unstimulated saliva in the range of 0.05- 0.20 ml/min and, with a Grade
1-3 xerostomia as assessed by the grading scale.

We are currently finalizing the inclusion of patients in the study
and are monitoring those we have already treated. The first data we
are collecting from treated patients are very positive and promising
for the future of patients with xerostomia. In addition, are expected a
long-term effects of cell therapy due to epigenetic changes in receptor
tissue cells [15] would facilitate the maintenance of the cell treatment
effect. We believe that this therapy could be represent a new paradigm
treatment for xerostomia.
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