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CLINICAL STUDY SYNOPSIS 

 

Protocol Title:  A Phase I Open Label Study Evaluating the Safety and Efficacy of Allogeneic Mesenchymal 

stem cells for radiation-induced hyposalivation and xerostomia in previous head and neck cancer patients 

(MESRIX-SAFETY) 

Sponsor: Christian von Buchwald 

Protocol-Id: CVB2018-2  EudraCT number: 2018-003856-19   

Name of the Active Ingredient:  Adipose-derived Allogeneic Mesenchymal Stem Cells 

Name of the Investigational Product: Adipose-derived Allogeneic Mesenchymal Stem Cells for Xerostomia, 

Cardiology Stem Cell Centre Adipose tissue-derived Stromal/stem cell, CSCC_ASC(50) 

Study Phase: 1 

Number of Investigational Centres Planned: 1, Rigshospitalet, Copenhagen, Denmark 

Countries Planned: 1, Denmark 

Planned Study Period: 3Q/2018-4Q/2020 (last visit, last patient). Long-term follow will be performed under 

a follow-up protocol for a total of 5 years from the time of the transplantation. 

Number of Patients Planned: 10 adults are planned to be enrolled. Replacement subjects may be added if 

subjects withdraw prior to conditioning. 

Study Population:  The study population will be composed of female and male patients with previous of 

head and neck squamous cell carcinoma stage I-II (UICC-8), age 18-70 years, inclusive, with radiation-

induced hyposalivation and xerostomia with a minimum of two years of recurrence-free follow-up. The 

patients must be eligible for transplantation of allogeneic stem cells. 

Primary Objectives: 

• to evaluate the safety and tolerability of treatment with allogeneic adipose-derived mesenchymal 

stem cells CSCC_ASC(50) transplanted into both submandibular and parotid glands in patients with 

radiation-induced hyposalivation and xerostomia. 

• to evaluate the efficacy of the treatment with allogeneic adipose-derived mesenchymal stem cells  

CSCC_ASC (50) transplanted into both submandibular and parotid glands assessed by change in 

salivary flow after one and four months compared to baseline in patients with radiation-induced 

hyposalivation and xerostomia. 

Study Endpoints 

Safety Endpoints 

• Evaluation of the development of DSAs, incidence of SAEs and SUSARs of four months  

• Immune response to allogeneic ASC. Measured by development of de novo human 

leucocyte antigen antibodies (HLA) and a diversity of immune mediated cytokines (an array 

of immune-related markers will be analyzed). 
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Efficacy Endpoints 

•  Change in salivary gland function measured by a four month change in unstimulated whole 

saliva flow rate. 

• Change in quality of life. Evaluated by a change in complaints of xerostomia evaluated by 

two patient questionnaires (QLQ-H&N-35 and XQ). 

• Change in saliva gland function assessed by salivary gland 99mTc scintigraphy after 4 

months. 

• Change in the composition (including RNA and proteomics) of saliva after one and four 

months, respectively 

Exploratory Endpoints 

• Correlation of efficacy and immune response 

 

To evaluate the immune response to allogeneic ASCs. Measured by development of de novo human 

leucocyte antigen antibodies (HLA) and a diversity of immune mediated cytokines (an array of immune-

related markers will be analysed) 

• Patient-reported outcome measures: Change in quality of life. Evaluated by a change in complaints 

of xerostomia in the group receiving ASCs evaluated by two patient questionnaires (QLQ-H&N-35 

and XQ) 

• Change in saliva gland function assessed by salivary gland 99mTc scintigraphy after 4 months 

• Change in the composition of saliva after one and four months, respectively 

General Design and Methodology: The study is an investigator-initiated, prospective, non-randomized., 

open label, single-centre, single dose, Phase 1 study in 10 adults with prior oropharynx cancer and 

radiation-induced hyposalivation and xerostomia to receive transplantation of allogeneic mesenchymal 

stem cells into both parotid and submandibular glands. The patients will receive 50 million ASCs into both 

parotid glands and 25 million or 50 million ASCs in each submandibular gland according to the size of the 

glands. The trial will compare the safety, tolerability and efficacy of two different formulations of allogeneic 

adipose tissue-derived mesenchymal stromal/stem cells  CSCC_ASC(50) as a treatment for radiation-

induced hyposalivation and xerostomia for previous oropharyngeal cancer patients. 

The study has three phases 

• Pre-inclusion Screening, Informed Consent and Eligibility-determination Phase (Day -60-1) 

• Intervention (Day 0) 

• Follow-up (Day 1-4 months) 

 

Study Drug, Dose and Mode of Administration: The study drug, allogeneic adipose tissue-derived 

mesenchymal stem cells, CSCC_ASC (50) will be injected ultrasound-guided intraglandular in both the 

parotid and submandibular glands. In our pilot study, MESRIX-I, the participants were randomised to 

placebo or a treatment of autologous adipose-derived mesenchymal stem cells with a cell dose of 2.8 x 106 
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ASC/cm3 gland, i.e., into both submandibular glands with no serious adverse events (EudraCT:2014-

004349-29). Based on our experience from our previous study, the participant will receive 50 million ASCs 

into both parotid glands and 25 million or 50 million ASCs in each submandibular gland according to the 

size of the glands. This corresponds to an approximate total dose per patient at an average of 150x106 – 

200 x 10 6ASCs when treating the four major salivary glands. The measurements of the salivary gland will 

rely on the size estimates by ultrasound combined with the measures from salivary gland scintigraphy. With 

ultrasound guidance, the intervention of ASCs will be transplanted into the four salivary glands. The first 

five patients will receive stem cells cryopreserved with DMSO 5 % and for the last five patients, the stem 

cells will have been cryopreserved in DMSO 10%.  

 

Investigational Products: CSCC_ ASC(50) 

 

Duration of Patient Participation: Patient participation will last for approximately 5-6 months (including a 

maximum of 60 day run-in-period and a 16 weeks follow-up period).  

 

Inclusion Criteria: 

1. Age between 18-75 years 

2. Previous radiotherapy +/- chemotherapy for OPSCC stage I- II (UICC-8, 2017). 

3. 2 years’ follow-up without recurrence 

4. Clinically reduced salivation and hyposalivation, evaluated by a screening 

5. Unstimulated salivary flow rate between 0.2mL/min and 0.05mL/min  

6. Grade 1-3 xerostomia as evaluated by CTCAEv5.0 

7. WHO Performance status  (PS) 0-1 2  

8. Informed consent 

 

Exclusion Criteria: 

1. Any cancer in the previous 4 years (not including OPSCC and basocellular carcinomas) 

2. Xerogenic medications 

3. Penicillin or Streptomycin allergy 

4. Any other diseases of the salivary glands, e.g. Sjögren’s syndrome or sialolithiasis 

5. Previous parotid or submandibular gland surgery 

6. Previous treatment with any type of stem cells 

7. Pregnancy or planned pregnancy within the next 2 years 

8. Breastfeeding 

9. Smoking within the previous 6 months.  

10. Alcohol abuse (consumption must not exceed 7 units/week for women and 14 units/week for men 

(Danish National board health alcohol guidelines3) 

11. Any other disease/condition judged by the investigator to be grounds for exclusion 
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Statistical Considerations and Sample Size Rationale:   

The sample size for this study was not determined by formal statistical methods but was based on extent 

and availability of data. 

 

Safety and Tolerability Analysis: All adverse events are monitored at the scheduled follow-up (day one, 1 

month and 4 months after the intervention). AEs will be assessed and graded according to Common 

Terminology Criteria for Adverse Events v5.0 guidelines (CTCAEv5.0).  

Efficacy Analysis:  The most common method for evaluating the salivary gland function and salivary flow 

rate is sialometry (salivary output measurement).  A change in the secretion rate of the unstimulated whole 

saliva in the oral cavity is probably the most deciding parameter for the biological development of 

hyposalivation and xerostomia. 

 

The key efficacy endpoint: The results on salivary flow rate will be calculated as a percentage change in 

salivary flow rate (from baseline) in the group of participants given ASCs  

 

Compensation: Study participants will not be offered financial compensation will be offered to participate 

 

Data Monitoring Unit: The trial will be conducted according to the Good Clinical Practice (GCP) guidelines 

and monitored by the GCP unit at the University of Copenhagen. The project will be carried out in 

accordance with the protocol, GCP guidelines and current Danish legislation. The project may be evaluated 

by an external audit. 

 

Site of the clinical trial: Department of Otorhinolaryngology and Audiology, Ear, Nose and Throat Surgery 

(ENT), 2071, Copenhagen University Hospital, Rigshospitalet, Blegdamsvej 9, 

DK-2100 Copenhagen, Denmark 
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1.BACKGROUND AND STUDY RATIONALE 

1.1 Study rational 

The current study purpose is to assess the efficacy and safety of the injection of allogeneic adipose 
tissue-derived stromal/stem cells CSCC_ASC(50) from healthy donors on radiation-induced salivary 
gland hypofunction and xerostomia in patients with previous oropharyngeal cancer. The project 
can potentially help to develop a clinically relevant treatment option for the growing number of 
patients suffering from xerostomia after irradiation. The development of new therapies is 
especially meaningful since only suboptimal, symptomatic treatments are currently available, and 
since the symptom of xerostomia immensely reduces quality of life. 

1.2 Overview of radiation-induced hyposalivation and xerostomia  

The incidence of head and neck cancer is increasing in the Western World, including Denmark 4,5. 
Cancer of the head and neck and its treatment often have a detrimental and lifelong impact on the 
quality of life of the patients 6. Radiotherapy serve as a key component for approximately 80 % of 
all patients with head and neck cancer either as a single modality or in combination with 
chemotherapy and/or surgery7. Despite the enormous improvement in radiotherapy (IMRT, 
Intensity-Modulated radiation therapy), the treatment still inevitably leads to significant ionizing 
of healthy tissue, including the radiation-sensitive salivary glands. Damage of the major salivary 
glands results in hyposalivation and to a devastating dry mouth syndrome, xerostomia, for 74-85% 
of radiated head and neck cancer patients7,8. Xerostomia is not life-threating but predispose the 
patients to a wide range of debilitating oral disorders and have a major implication for the overall 
quality of life, including social life and professional life. Currently, only symptomatic treatment is 
available to patients suffering from xerostomia, therefore there is an prodigious unmet need for 
new treatment strategies 8,9.  
We have recently completed an encouraging randomized-controlled pilot study with 30 patients 
assessing the safety and efficacy of ex-vivo expanded autologous adipose-derived mesenchymal 
stem cells for radiation-induced xerostomia in an effort to regenerate the function of the salivary 
glands (EudraCT no:2014-004349-29)10,11. The results of this study show most importantly that the 
stem cell treatment is safe without any serious adverse events and no systemic reactions, and 
secondly the patients treated with stem cells have a promising enhanced production of saliva of 
33%-50%11. Further, the study showed that the stem cell-treated group gained vital quality of life 
measures compared with the placebo group in the form of diminished trouble in eating. 
We here present a solid plan to continue our research in collaboration with the Cardiology Stem 

Cell Centre, Rigshospitalet with a phase I trial assessing the effect of an allogeneic adipose-derived 

mesenchymal “off-the-self-drug” for radiation-induced xerostomia in patients with previous 

oropharyngeal cancer and treat both the parotid and submandibular glands. The drug we wish to 

test is CSCC_ASC(50) which already tested safe so inject intramyocardially in 135 of patients with 

ischaemic heart disease (IHD) and ischaemic heart failure (IHF).   CSCC_ASC(50) is based on the 

product CSCC_ASC already proven safe in a phase 1 safety trial for ischemic heart disease 

(CSCC_ASC safety study, EudraCT 2014-002980-13. Published: Stem Cells Transl Med. 2017 

Nov;6(11):1963-1971). CSCC_ASC is currently being tested in two phase II clinical multicentre 

studies: The Copenhagen HF II study (EudraCT 2015-001560-19) and the SCIENCE Trial (EudraCT 
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No: 2015-002929-19). With more than 135 patients currently treated in these studies, no 

treatment related serious or non-serious adverse events, have been detected. CSCC_ASC is 

formulated holding 10% DMSO. CSCC_ASC(50) is a concentrated version of CSCC_ASC, holding 50 

million ASCs per mL (in comparison to 22 million/mL) developed to meet treatment specific 

dosage needs for the indication radiation-induced hyposalivation.   

We hope the results from this safety study will serve as a steppingstone and herald the way for a 
clinically relevant treatment to ameliorate patients with this severely hampering condition. If the 
present study confirms a clinically significant effect of mesenchymal stem cells and – as we have 
shown – remains safe, patients suffering from radiation-induced xerostomia could be offered a 
simple, minimally invasive procedure with few adverse events and risks, which contrasts with the 
current sub-optimal treatments.                                                                                                                                              
 

1.2.1 The major salivary glands and the damage from radiation   

The paired major salivary glands (SG) consist of the parotid, submandibular and sublingual glands, 

which account for 90% of the human production of 500-1500 mL/ day of the unique biologic fluid, 

saliva 12,13.  The major SGs have an elegant architecture of epithelial acini, connecting branching 

structures, vascular and neuronal networks that function together to produce and secrete saliva.  

The epithelial compartment of SGs consists of nearly 80% saliva secreting acinar and 20% saliva 

transporting/modifying ductal cells.  

The acinar cells in particularly suffer severe damage from radiation. The molecular mechanisms 

underlying the radiation damages of the SGs are not fully understood, however the RT induce both 

qualitative and qualitative changes in the saliva. It is believed that the hypofunction of the glands 

is a result of acinar epithelial cell loss as well as damage to surrounding blood vessels, nerves and 

depletion of the stem cell reservoir in the salivary glands 14,15 . Thus, the radiation damage is partly 

elicited on the salivary gland stem cells, the healing and natural salivary gland regeneration is 

deterred. Hence, treatment with stem cells may be promising in restoring the function of the SGs. 

The submandibular glands contribute approximately two-thirds of unstimulated saliva volume, 

whereas parotid glands contribute with a mixed, mainly serous type of saliva during 

stimulation16,14. Studies indicate that the parotid glands are most sensitive to radiation and have 

the largest contribution during eating (stimulation)16. 

1.2.2  Hyposalivation, xerostomia and complications 

The accepted range of normal flow for unstimulated saliva is anything above 0.1 mL/min, though 

there is a great variability in individual salivary flow rates. If individualized base rates have been 

established, then a 50 % reduction in flow should be considered hypofunction13. Xerostomia is a 

term describing the subjective feeling of dry mouth. Xerostomia can coexist with or exist without a 

reduced production of saliva, although xerostomia is first perceived when unstimulated whole 

saliva flow rate is reduced by more than 40-50% 17. The two main causes of grave xerostomia are 

Sjögren's syndrome and radiation therapy for head and neck cancer, other causes are xerogenic 

medications, side effects from chemotherapy, rheumatic and dysmetabolic diseases. 
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The decrease of saliva secretion after radiotherapy predisposes the patients to a variety of 

conditions. These are either directly or indirectly a result of the decreased production of saliva and 

include xerostomia, impairment of taste perception and the normal oral functions (talking, 

chewing and swallowing) due to insufficient wetting. The reduced lubrication of mucosal surfaces 

makes the oral the oral mucosa vulnerable, which may lead to frictional trauma and ulceration and 

impairs the ingested food. In addition, a reduced salivary flow results in a reduced "rinsing" of the 

entire oral cavity, leading to microbial overgrowth, which in addition to other factors may result in 

rapid dental decay, dental erosion and oral candidiasis (thrush)16,18. 

Currently prophylactic use of amifostine to prevent xerostomia and the vast number of 

unsatisfying strategies to improve salivary gland function after radiation therapy have not met the 

need of patients. The symptomatic treatments are indeed limited and include pharmacological 

agents, for example sialogogues (e.g., pilocarpine, cevimeline, etc.), saliva stimulants (lozenges, 

gum and custom-made sour candy), and the use of oral lubricants and saliva substitutes. 

 

1.3 Overview of Stem cell treatment 

Stem cells have been identified as a potential treatment modality for a wide variety of disorders by 

their ability to differentiate into many functional cell types. It is widely accepted that stem cells 

can be divided into two major groups: Embryonic stem cells (ESCs) and non-embryonic stem 

cells19.  Most of the early work on stem cells was performed in the pluripotent ESCs, which are 

derived from the inner cell mass of a blastocyst embryo (an early stage of pre-implanted embryo) 

and can differentiate into cells of all three primary germ layers. The clinical use of these cells as 

therapeutic agents is currently very limited, however, due to histocompatibility problems, their 

potential ability to form teratomas, and controversies over the ethics of using cells from human 

embryos. Difficulties with histocompatibility have partly been improved with the development of 

induced pluripotent stem cells (iPS cells), but many challenges lie ahead before iPS are an option 

for therapeutic therapy. Therefor non-embryonic stem cells, mostly adult stem cells, are highly 

attractive in the scientific field.  Adult stem cells are defined as multipotent with a limited 

differentiation potential, i.e. with a narrower differential ability. Currently, the most commonly 

investigated adult stem cells in regenerative medicine are the mesenchymal stem cells (MSCs) 19 

and as of May 23, 2018, there were 53,833 references in Pubmed to “mesenchymal stem cell” and 

53,141 to “mesenchymal stem cells” .  

 

1.3.1  Mesenchymal Stem Cells and Adipose Derived-Stem cells 

MSCs are adult fibroblast-like stem cells, which reside in most tissues in the body, including the 

major salivary gland. The MSCs are best characterized and described in the bone marrow, where 

they have a presumed supportive function for haematopoiesis. The mesenchymal were initially 

presented more than 40 years ago by Friedenstein and colleagues from mice bone marrow and 

later referred to as mesenchymal stem cells by Caplan 20,21 .These cells constitute a population of 



Clinical Study Protocol Version 2.8  23 Marts 2020 
Open Label Xerostomia Study  EudraCT number: 2018-003856-19 
 

Page 17 of 55 
 

perivascular pericytes adjacent to small vessels being involved in local inflammation homeostasis 

and tissue replenishment22. Currently, there is no specific marker for MSCs. The International 

Society of Cellular Therapy (ISCT) has in 2006 recommended a standard set of minimal criteria for 

defining MSCs as follows: adherence to a plastic culture surface; expression of the surface markers 

CD73, CD90, CD105 and absence of surface markers CD14, CD34, CD45 (primarily haematopoietic); 

and the potential under appropriate in vitro conditions to differentiate more specialized cell types 

of the mesodermal germ layers (including adipocytes, myocytes, chondroblasts and osteoblasts) 

when subjected to the proper inductive factors and culturing media23–25. The first clinical studies 

have been conducted with bone-marrow MSC (BM-MSCs) however, adipose derived mesenchymal 

stem cells (ASCs) have several advantages compared to BM-ASCs as a higher yield of ASCs can be 

isolated from abdominal adipose tissue compared to BM-MSCs and ASCs grow faster that BM-

MSCs during culture expansion and adipose tissue can be acquired by a simple minor liposuction in 

local anaesthesia26–28 . Adipose-derived stem cells (ASCs) belong to the group of MSCs and are 

fibroblast-like and spindle-shaped adult stem cells. Adipose tissue naturally contains a high 

concentration of MSCs up to 30.000 ASCs/mL compared to other adult tissues such as bone 

marrow 29. 

In recent years, there has been an increasing awareness that ASCs also have a number of striking 

paracrine bystander characteristics in terms of anti-inflammatory, anti-apoptotic, anti-fibrotic, 

immunomodulatory, angiogenic and trophic (tissue-regenerating) properties.  In addition, it is has 

been shown that MSCs even by systemic infusion can identify areas of inflammation and tissue 

damage via a chemotactic gradient in the bloodstream. This chemotactic gradient (homing) causes 

the cells to adhere to the capillaries and post-capillary venules and from there migrate to the 

trans-lumen of the diseased tissue. The current hypothesis that has been thoroughly established 

is: MSCs act by secretion of paracrine factors in a  “hit-and-run” scenario 30. Recently, the theory 

has broadened to include secretion not only of cytokines and other soluble factors, but also 

extracellular vesicles that can contain cargos that include peptides, proteins, metabolites, 

microRNAs and even mitochondria 31. 

The possible mechanism of action of MSCs is most likely not through engraftment but a supportive 

and paracrine function exhibiting anti-apoptosis, immunomodulation, angiogenesis, anti-scarring 

and support of growth, and differentiation of stem and progenitor cells 32.  

The technique for the use of ASCs involves a mini- liposuction from either the patient (autologous 

cells use of ASCs) or a healthy donor (allogeneic use of ASCs) and isolation of the cell population of 

the stromal vascular fraction followed by in vitro expansion of the ASCs, which are in turn injected 

into the patient (autologous ASCs) or, as in our present study, the recipient (allogeneic ASCs).  

 

1.3.2  Preclinical Studies: Mesenchymal stem cells in the treatment of xerostomia 

For more than ten years, researchers have investigated the potential of mesenchymal stem cells as 

an approach to restoring the function of salivary glands after radiotherapy damage and several 

groups have addressed the use of MSCs/ASCs in preclinical studies of radiations-induced salivary 



Clinical Study Protocol Version 2.8  23 Marts 2020 
Open Label Xerostomia Study  EudraCT number: 2018-003856-19 
 

Page 18 of 55 
 

gland dysfunction. In 2013 our study group published a systematic review of the literature on ASC 

treatments for xerostomia: Jensen DH et al.: Mesenchymal stem cell therapy for salivary gland 

dysfunction and xerostomia: a systematic review of preclinical studies. Oral Surgery, Oral Medicine, 

Oral Pathology and Oral Radiology 20139. 

Today the leading belief about the beneficial action relies on paracrine pro-survival/proliferative, 
regenerative and immune-suppressive effects on the remaining epithelial stem cells and 
surrounding environmental cells. A proposed differentiation of bone marrow-derived MSCs has 
been observed in vitro; however, the actual contribution to epithelial differentiation in vivo is not 
clear but disputable33. A study with bone marrow-derived stem cells improved saliva function by 
epithelial repair and increased micro vessel density leading to improved blood perfusion of the 
glands.  Evidence also indicates that ASCs diminish acinar cell apoptosis and reduce fibrosis 34,35. 
Our group is currently conducting a systemic review to examine the newest preclinical and clinical 
evidence on safety and efficacy of mesenchymal stem cell therapy for radiation-induced salivary 
gland hypofunction and xerostomia. 
  

1.3.3  Clinical Studies and our experience with mesenchymal stem cells for xerostomia  

Only two papers are published with an implementation of ASCs into patients with postradiation 
xerostomia: one case report and our pilot study. The case report from 2017 is by Comella and Bell 
from the Stem cell Clinic in Florida and the South African Stem Cell Institute36 . They describe a 
case with a 57 years old patient with severe xerostomia due to radiotherapy for at throat cancer, 
who received eight repeated ultrasound-guided transplantation of autologous ASCs into both 
submandibular and parotids glands. The patient received the first injection with 1.5 mL of stromal 
vascular fraction (SVF) plus platelet-rich plasma (PRP) containing approximately 30-60 x 106 ASCs 
into each submandibular and both parotid glands on the day of the minor-lipoaspiration followed 
by seven injections of 2.5x 106 culture-expanded ASC plus PRP in each submandibular and parotid 
glands at 5,8,16,18,23,28 and 31 month post- liposuction.  
The patient was monitored 31 months after the liposuction, and no severe adverse events were 
reported.  The patient demonstrated an increase in gland size measured by ultrasound, which 
corresponded to the self-reported increase in saliva production and increased quality of life. 
 
Our research group has a substantial foundation and experience in conducting a clinical trial 
assessing mesenchymal stem cells as a possible treatment for the radiation-induced dry mouth.   
We have conducted to our knowledge, the first- in- man randomized, placebo-controlled, double-
blind trial exploring the safety, feasibility and therapeutic effect of autologous adipose-derived 
stem cells as a treatment for radiotherapy-induced Xerostomia11. The study included 30 patients, 
randomized 1:1 ratio to receive an ultrasound-guided transplantation of ASCs or placebo to the 
submandibular glands. All participants had previously undergone radiotherapy for a T1-T2, N0-2A, 
human papillomavirus-positive oropharyngeal squamous cell carcinoma (OPSCC). The primary 
endpoint was the change in unstimulated whole salivary flow rate assessed by sialometry. All 
assessments were performed one month prior (baseline), and one and four months following the 
intervention of ASCs or placebo.  In the study, no participants experienced severe adverse events 
towards the local injection of stem cells. Unstimulated whole salivary flow rates significantly 
increased in the ASC-arm at one (33%, P=0.0048) and four months (50%; P=0.008) after four 
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months, but not in the placebo-arm (P=0.6 and P=0.8) compared to baseline. In patient-reported 
outcome measurements (PROMs) the ASC-arm symptom scores significantly decreased on the 
xerostomia and VAS questionnaires, in the domain of thirst (-22%, P=0.035) after four months 
compared to baseline. The ASC-arm also showed significantly improved salivary gland functions of 
inorganic element secretion and absorption, at baseline and four months, compared to the 
placebo-arm. Core-needle biopsies showed an increase in serous gland tissue and a decrease in 
adipose and connective tissues in the ASC-arm compared to the placebo-arm (P=0.004 and 
P=0.02). Magnetic resonance imaging (MRI) showed no significant differences between groups in 
gland size or intensity. 
Our group is at the moment gathering the results from the 1-year follow-up of the pilot study. 
 
For an embracive description of our research group’s previous work, experience, and results with 
mesenchymal stem cells for xerostomia, please sees our manuscripts for the protocol of MESRIX-I 
and the accepted publication of the results from the pilot study: 
Christian Grønhøj et al.: First-in-man mesenchymal stem cells for radiation-induced xerostomia 
(MESRIX): study protocol for a randomized controlled trial, Trials 201710  and  
Christian Grønhøj et al.:  Safety and Efficacy of Mesenchymal Stem Cells for Radiation-Induced 
Xerostomia: A Randomized, Placebo-Controlled Phase I/II Trial (MESRIX), International Journal of 
Radiation Oncology, Biology, Physics, April 201811. 
 

1.4 Allogeneic Stem Cells 

1.4.1 Rationale for shifting from autologous to allogeneic ASCs  

The aim of using allogeneic ASCs from healthy donors is to minimize and pre-emptive the 

variability in the investigational medical product (the ASCs) and pursue an ASC-therapy that is 

possible to integrate into an everyday clinical setting and avoiding liposuction. 

The change in the origin of the stem cells is necessary to overcome the impediments with 

autologous stem cells. When using autologous cells, the complicated culture expansion takes 

weeks with a substantial individual yield in cell and growth and every patient must undergo 

liposuction. Avoiding liposuction is both a benefit for the slender former cancer patients, for the 

burden of the surgical department and for an economic perspective.   

Both preclinical and clinical and clinical studies have shown that patient demographics such as age, 

comorbidities and prior treatment with cisplatin-chemotherapy affect the regenerative potentials 

and the fitness of MSCs37–40.  

The head and neck cancer patients are mostly above fifty years, often have comorbidities and 

cisplatin is a concurrent treatment for OPSCC stage III-IV according to American Society for 

Radiation Oncology (ASCO) 2017 guideline41. Therefore, the patient population likely to need 

mesenchymal stem cells therapy for restoring salivary function may not have ideal mesenchymal 

stem cells for ex-vivo expansion (for autologous therapy). In addition, most of the patients 

suffering from salivary gland hypofunction and xerostomia after radiotherapy have difficulties 

eating, which results in a very slender figure, which are not ideal candidates for liposuction. 
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Production of autologous ASCs was a vast hurdle in our pilot study as 2 of 18 participants 

(randomised to receive autologous stem cells) failed to complete the trial due to an inadequate 

number of mesenchymal cells expanded ex-vivo. Thus, more than 10% randomised to ASCs were 

excluded due to an inadequate number of MSCs and never received the intervention.  Further, 

there was considerable variation between patients in cell yield and expansion time, which made 

the production of autologous cells immensely complicated and expensive. 

 

Hence, a source of highly regenerative disease-free donor stem cells from young healthy persons, 

whom has no cancer history nor received chemotherapy, would dramatically advance the clinical 

translation of ASC treatment to patients with possible multiple comorbidities and a more cost-

effective treatment with allogeneic compared to autologous. 

1.4.2 Safety of allogeneic mesenchymal stem cells  

Allogeneic MSCs were first used clinically more than a decade ago to treat severe steroid-resistant 

acute graft-versus-host disease (aGVHD), which demonstrated the capacity of MSCs to modulate 

allogeneic immune responses and treat human disease42. These finding lead to Canadas approval 

in 2012 as the first country in the world to allow a human allogeneic bone marrow mesenchymal 

stem cell therapy from healthy donors, remestemcel-L/Prochymal, for steroid-refractory aGVHD in 

children and since eight countries have followed.  

These finding of MSCs disease fighting capacities made research in mesenchymal stem cells soared 

and MSCs/ASCs have since been intensively investigated in vitro, in laboratory animal experiments 

and at various evidence levels for multiple diseases.  Multiple  robust human trials in a variety of 

diseases have been conducted with allogeneic MSCs and ASCs without serious or systemic side 

effects and have shown promising clinically results 43–51.  Strong double-blinded, placebo-

controlled randomised multicentre clinical trials (RCT) studies have demonstrated safety with 

limited local SAEs, and significant clinical results of one single local intralesional injection of 

allogeneic  MSCs and ASCs for complex perianal fistulas in Crohn Disease (CD) including a 

maintained of safety and efficacy after 52 weeks 44,51,52. The evidence gathered on the safety and 

efficacy in perianal fistulas in CD lead to the first EU approval in March 2018 of an “off-the-shelf” 

allogeneic adipose-derived mesenchymal cell therapy product, arvadstrocel. 

 

Substantial evidence has been gathered of the use of allogeneic MSCs and ASCs for cardiological 

conditions with favourable results and safety in both intravenous and transendocardial stem cell 

injections (TESI)43,48–50,53. Results from the cardiological trials indicate that mesenchymal stem 

cells are safe to inject directly into the myocardium and the stem cells regenerate local tissue 

injury in the heart. CSCC_ASC has already proven safe in a phase 1 clinical trial for ischemic heart 

disease 50. A follow-up five years after a multicentre study treatment with intravenous 

transplantation of allogeneic MSCs without donor-matching for drug-resistant Systemic lupus 

erythematosus (SLE) illustrated both long-term safety and efficacy in clinical remission of the 

disease and improvement in organ dysfunction47,54. The same group have investigated the efficacy 
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of single versus double transplantations of allogeneic mesenchymal with no enhancement of 

efficacy of two stem cells transplantations compared to one in refractory SLE patients55. 

1.4.3 Efficacy of allogeneic mesenchymal stem cells versus autologous  

No consensus exists about the best cell type or source for clinical regenerative therapy26. The 

presence of MSC-like cells in most tissues of the body is believed to indicate their importance, and 

preclinical studies indicate that these cells have regenerative capacity regardless of tissue origin 
26,56.No definitive clinical advantage of autologous MSCs over allogeneic MSCs has been 

demonstrated to date and long-term studies have been published with follow-up safety and 

efficacy up to 8 years after treatment with allogeneic MSCs30,47. 

 

In 2017 Hare et al. published the results from the POSEIDON-DCM trial with randomised 

comparison of the safety, efficacy, and immune of allogeneic versus autologous mesenchymal 

stem cells for non-ischemic dilated Cardiomyopathy (NIDCM) with patients randomised 1:1 to 

receive 100 x 106 ASCs trans-endocardial injection directly in the left ventricular. Results from 

POSEIDON-trial demonstrated treatment with both autologous and allogeneic MSCs were safe 

with no serious treatment-emergent AEs within 30-days and no differentiation in the incidence of 

AEs between the two treatment cell sources. The long-term safety follow-up at 12 months post -

intervention found lower SAEs in the group receiving allogeneic MSCs compared to the autologous 

MCSs and significantly lower all-cause re-hospitalization rate in the allogeneic-MSC group. 

Interestingly, they found a greater efficacy of allogeneic MSCs over autologous MSC. Their study 

indicates no change in efficacy with allogeneic stem cells, which could have been suspected due to 

a possibly higher risk of immunological clearance. 

 

As research in allogeneic mesenchymal stem cells therapy has soared the last ten years, the need 

for knowledge of the implications of immune response in the recipients is becoming ever more 

crucial. Culture expanded MSCs express low levels of  HLA class I major histocompatibility complex 

(MHC)  and lack expression of MHC class II surface molecules, and co-stimulatory molecules (e.g., 

B7-1, B7-2, CD 30, CD40 and CD 86), the MSCs have been rendered hypoimmunogenic30 . This have 

led to a prevailing dogma that allogeneic mesenchymal stem cells are immune privileged but only 

a very scarce number trials control for matched or mismatched major histocompatibility complex 

(MHC) molecule expression examine the immunogenetic in vivo57. Recent clinical studies and 

reviews of development of donor-specific antibodies (DSA), suggest that allogeneic MSC/ASCs are 

not immune privileged rather immune evasive30,44,50,58.  In multicentre study by Panes et al. the 

immune response was investigated and they found 16 % patients in the treatment group and 15% 

in the placebo group had pre-existing donor-specific antibodies (DSA, IgG HLA class I antibodies) at 

baseline 44After 12 weeks 34% of the ASCs treated patients and none of the placebo-treated 

patients, who were tested negative at baseline generated donor-specific antibodies. They did not 

find association between positivity for donor-specific antibodies and therapeutic response. 
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 A recent safety study by Kastrup et al. with transplantation of allogeneic ASCs directly in the 

myocardium did not cause serious adverse events50. They found that two out of ten already had 

donor-specific HLA antibodies (DSA) at baseline and four out of 10 patients developed de novo 

donor specific HLA class I antibodies but no changes in inflammatory parameters and the 

development of DSAs no did not influence the efficacy of the ASCs.  Influence of HLA-matching on 

the efficacy of allogeneic MSCs was assessed in two clinical trials with osteoarthritis and 

degenerative disc disease. The studies demonstrated only weak and transient immune response 

with reactivity decaying during the first year and not enhancement of efficacy with donor-

recipient HLA matching 58.   

 

In animal studies the majority of allogeneic stem cells die within 48h after systemic infusion30,59.  

The assumption of early MSC death after infusion and no engraftment of allogeneic ASCs were 

recently confirmed through analysis of tissues at autopsy of 18 patients who received MHC-

mismatched allogeneic MSCs. No ectopic tissue was observed and only one severely 

immunocompromised patient showed high levels (>1/1,000 cells) of donor DNA in multiple tissues 
30,59. The current evidence indicates that allogeneic MSCs/ASCs are safe however solid randomised 

clinical trials assessing the immune response within the recipients are warranted, which we aim to 

conduct if the current study find the treatment safe to transplant into the salivary glands. 
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2. RESEARCH HYPOTHESIS 

Treatment with allogeneic adipose-derived mesenchymal stem cells will result in an improvement 

of the participant's unstimulated and stimulated whole saliva flow rate and ameliorate the 

xerostomia and increase quality of life. 

3. STUDY OBJECTIVES AND ENDPOINTS 

3.1 Study Objectives 

The study objectives are to: 

• to evaluate the safety and tolerability of treatment with allogeneic adipose tissue-derived 

mesenchymal stromal/stem cells CSCC_ASC(50) transplanted into both submandibular and 

parotid glands in patients with radiation-induced hyposalivation and xerostomia. 

• to evaluate the feasibility and efficacy of the treatment with allogeneic adipose tissue-

derived mesenchymal stromal/stem cells CSCC_ASC(50)  transplanted into both 

submandibular and parotid glands assessed by change in salivary flow after one and four 

months compared to baseline in patients with radiation-induced hyposalivation and 

xerostomia. 

3.2 Study Endpoints 

3.2.1 Safety Endpoints  

1. Safety evaluated by the development of SAEs and SUSARs in four months (primary endpoint). 

2. Immune response to allogeneic ASC. Measured by development of de novo human leucocyte 

antigen antibodies (HLA) and a diversity of immune mediated cytokines (an array of immune-

related markers will be analysed) and Truculture. 

 

3.2.2 Efficacy Endpoints 

1. Change in salivary gland function measured by a four month change in unstimulated whole 

saliva flow rate.  

2. Change in quality of life. Evaluated by a change in complaints of xerostomia evaluated by two 
patient questionnaires (QLQ-H&N-35 and XQ). 
3. Change in saliva gland function assessed by salivary gland 99mTc scintigraphy after 4 months.  
4. Change in the composition of saliva after one and four months, respectively 

 

3.2.3 Exploratory Endpoints 

1. Correlation of efficacy and immune response 
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4. INVESTIGONAL PLAN 

4.1 Overall Design and Plan of the study 

The study is an investigator-initiated, prospective, single-Centre, open-label trial to investigate the 

safety, feasibility and efficacy of allogeneic adipose tissue-derived mesenchymal stem cells (ASCs) 

as a treatment for radiation-induced hyposalivation and xerostomia for ten previous 

oropharyngeal cancer patients. The population will represent 10 patients with severe 

complications and reduced quality of life after radiotherapy. The study will evaluate the safety and 

efficacy of allogeneic adipose- tissue-derived mesenchymal stem cells with using CSCC_ASC (50). 

Because the allogeneic ASC product has not been tested in human salivary glands, this study is 

designed as an open-label Phase I study. 

The first 5 patients will receive the IMP with 5% DMSO and the last 5 patients will receive the IMP 

with DMSO 10%. The first two participants in each DMSO-group (patient 1-2 and patient 6-7) will 

at the intervention (baseline) have the IMP transplanted into both submandibular glands and the 

right parotid gland, come again after 24 hours for checkup and blood samples. After seven days 

the first two patients will return for checkup and have the IMP injected into the left parotid gland.  

4.1.1  Step-by-step description of the study  

 

 

• RECRUITMENT OF PARTICIPANTS: Recruitment of participants with hyposalivation and 

xerostomia after radiotherapy for an oropharyngeal cancer. Information and informed 

consent. 

 

• SCREENING TESTS: Maximum 60 days prior to intervention 

o The first step after informed consent for possible study participants is to have their 

usual medical history taken according to guidelines from the Ear, Nose and Throat 

Surgical Department, Copenhagen University Hospital Rigshospitalet.  The possible 

participants will have blood samples analysed for anti- HIV- I and II, syphilis, anti- 

HBsAg, anti- HBc and anti-HCV, as well as relevant kidney parameters, and be 

tested to evaluate renal function. The tissue and blood type will also be evaluated 

(if unknown). The participant subsequently undergoes saliva flow measurements, 

fills out quality of life questionnaires and has an ultrasound exam of the salivary 

glands. 

o The participants will have a salivary gland scintigraphy performed. 

• BASELINE: INTERVENTION:   

o On the day for the intervention the participants will have blood samples taken to 

evaluate inflammatory activity and the presence of Human Leucocyte antigen 
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antibodies (HLA antibodies). The tissue and blood type will also be evaluated (if 

unknown). 

o The intervention with CSCC_ASC(50) will be ultrasound-guided injected to the 

parotid and submandibular glands.  

• FOLLOW-UP: 1 DAY AFTER INTERVENTION (Maximally 2 days after intervention) 

o The participants will perform a sialometry and have blood samples 

 

• FOLLOW-UP: 5-7 DAY AFTER INTERVENTION  

o Intervention of the contralateral parotid (only patient 1-2 and 6-7) 

o The participants will perform a sialometry and have blood samples (all patients 1-10) 

   

• FOLLOW-UP: 1 MONTH AFTER INTERVENTION (+/- 7 days) 

o The patients will undergo saliva flow measurements, have blood samples taken and 

fill out quality of life questionnaires  

• FOLLOW-UP: 4 MONTHS AFTER INTERVENTION – LAST VISIT (+/- 45 days) 

o The patients will undergo the final saliva flow measurements and fill out quality of 

life questionnaires 

o The participants will have salivary gland scintigraphy performed  

• YEARLY SAFETY AND EFFICACY FOLLOW-UP (schedule of tests attached as appendix II) 

o The patients will be contacted by phone and invited for a check-up 

o The patients will be monitored for five years. 
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5. STUDY POPULATION 

5.1 Justification of study population and number of participants  

10 former oropharyngeal HPV positive or HPV negative patients with radiation-induced hyposalivation and 

xerostomia are planned to be enrolled.  As in MESRIX-I, we will standardize the participant population 

by excluding patients with severe salivary gland hypofunction and already manifest or near-

manifest xerostomia, as this participant population most likely will not benefit from the treatment. 

After informed consent, the patient's symptoms and salivary gland function will be screened by a 

preliminary questionnaire and a subsequent saliva flow rate measurement before inclusion.  

5.2  Inclusion criteria 

1. Age between 18-75 years 

2. Previous radiotherapy +/- chemotherapy for OPSCC stage I- II (UICC-8, 2017). 

3. 2 years’ follow-up without recurrence 

4. Clinically reduced salivation and hyposalivation, evaluated by a screening 

5. Unstimulated salivary flow rate between 0.2mL/min and 0.05mL/min 

6. Grade 1-3 xerostomia as evaluated by the UKU side effect rating scale 

7. WHO Performance status  (PS) 0-12  

8. Informed consent 

5.3 Exclusion criteria  

1. Any cancer in the previous 4 years (not including OPSCC and basocellular carcinomas) 

2. Xerogenic medications 

3. Penicillin or Streptomycin allergy 

4. Any other diseases of the salivary glands, e.g. Sjögren’s syndrome or sialolithiasis 

5. Previous parotid or submandibular gland surgery 

6. Previous treatment with any type of stem cells 

7. Pregnancy or planned pregnancy within the next 2 years 

8. Breastfeeding 

9. Smoking within the previous 6 months.  

10. Alcohol abuse (consumption must not exceed 7 units/week for women and 14 units/week 

for men (Danish National board health alcohol guidelines3) 

11. Any other disease/condition judged by the investigator to be grounds for exclusion 
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5.4 Criteria for withdrawal from the study  

Participants can withdraw from the study at any time without reason. Should a participant decide 

to withdraw before the intervention they screen failure. Data from patients that withdraw from 

the study after the intervention will still be included in the data analysis. For drop-outs all efforts 

will be made to complete and report the observations. All participants, who have received the 

MSCs treatment will be asked to roll-over to the long-term follow-up (LTFU) protocol upon 

premature discontinuation of any reason including withdrawal of consent. 

The sponsor Christian von Buchwald and the principal investigator Charlotte Lynggaard can 

exclude/withdraw participants for safety reasons at any time during the study period 

5.4.1 Criteria for withdrawal from the study before treatment 

1. Pregnancy Infection of the transplanted site  

2. Withdrawal of consent from participant 

3. Cigarette smoking 

4. Cancer (recurrence or new primary cancer) 

5.5 Contraception 

All women of childbearing potential attending the study are obligated to use highly effective 

contraceptives to according to the CTFG2014 recommendations to avoid pregnancy during the 

four months study period.  Women are considered of childbearing potential, i.e., fertile, following 

menarche and until becoming post-menopausal (> 12 months of amenorrhea in senior women) 

unless permanently sterile. Permanent sterilization methods include hysterectomy, bilateral 

salpingectomy, and bilateral oophorectomy. Highly effective contraceptives are defined as 

hormone pills (combined hormonal contraception associated with inhibition of ovulation or 

progestogen-only hormonal contraception associated with inhibition of ovulation), bilateral tubal 

occlusion, an intra-uterine device (IUD), intrauterine hormone-releasing system (IUS) or 

vasectomized partner (provided only one partner).  Contraceptives are not required if the 

participants are not female. To enter the study younger female will have excluded pregnancy by 

HCG.  
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6. METHODS 

6.1  The dose of the study drug 

In our pilot study, the participants solely had stem cells transplanted into the submandibular 

glands. The participants in MESRIX-I received a cell dose of 2.8 x 106 ASC/cm3 gland, i.e., a 

maximum of the total number of approximately 50-100 x 106 ASCs per participant without side 

effects. The size of the submandibular glands relied on both MRI-scans and ultrasound. The 

number of ASCs used in MESRIX-I was based on published animal studies in which the amount 

given for xerostomia to mice varied from 2 x 105 to 2 x 106  9. In this present study the participants 

in addition will have stem cells transplanted into the parotid glands. The size of the submandibular 

gland in human subjects after radiotherapy is 6.6 cm3, and the volume of the parotid gland after 

radiation is approximately 15.73 cm3 We found that the size of the submandibular glands variated 

in size from 2 cm3  to 21 cm3  60. In this present study the participants in addition will have stem 

cells transplanted into the parotid glands. With ultrasound it is possible to visualize and assess the 

size of the submandibular glands, and the superficial lobe of the parotid gland. The deep lope of 

the parotid is obscured by the acoustic shadow of the mandibular ramus61.  Therefor it is im-

possible with ultrasound to measure the size of the parotid gland. As is not feasible in a clinical 

setting for all possible stem cells candidates to undergo MRI, the parotid glands will receive a fixed 

dose. The size of the submandibular glands will rely on the size estimates by ultrasound combined 

with the measures from salivary gland scintigraphy. This setup will be easier to convert for 

possible future implementation of the ASC therapy into clinical practice.  Based on our experience 

from our previous study, we increase the numbers of ASC and test a standard dose with 50x106 for 

parotid glands and 25 x106 for submandibular glands < 10 cm3 and 50x106 for submandibular glands 

above 10 cm3. Participants will receive approximately a dose of 150-200x 106 when treating the 

four major salivary glands.  

6.3 Technique for intraglandular administration of ASCs into the salivary glands 

Subjects will go to the ENT Department at Rigshospitalet, section 2073 for outpatient procedures. 

Here it will be evaluated whether they are ready for injections. After receiving the suspension of 

stem cells, the surgeon will together with a second authorized health staff witness the 

identification of the patient and suspension number. Hereafter the surgeon will identify 

submandibular and parotid glands, and ultrasound-guided inject the suspension of ASCs with the 

corresponding identification number. The suspension of ASCs will be deposited in 2 areas in each 

gland to secure a safe and equal distribution of the suspension. This procedure is the same as in 

our previous study and was chosen to ensure a safe and homogeneous distribution of the 

suspension in the parenchyma62. In our pilot study, there were no reports of adverse events due 

to this procedure11 . Afterwards, the participant will be given a Band-Aid to be removed the 

following day and over the counter analgesics.  
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7. STUDY ASSESSMENTS 

7.1 Assessments of safety 

7.1.1 Evaluation, reporting and recording of adverse events   

All adverse events (AEs) are monitored and recorded along with concomitant medicine at the 

scheduled follow-up (day one, 1 month and 4 months after the intervention). AEs are defined as 

any untoward medical occurrence in the clinical trial participant administered a medicinal product 

and which does not necessarily have a causal relationship with the treatment (ASCs).  AEs will be 

assessed and graded according to Common Terminology Criteria for Adverse Events v5.0 

guidelines (CTCAEv5.0). Thus, all adverse events are recorded with CTCAE grade. All grade 3 and 

grade 4 events and incidents considered related to this trial will be reported to the sponsor by the 

investigator immediately after they are discovered.  

 

An adverse reaction (AR) is defined as any untoward or unintended response in a participant to an 

investigational medical product (IMP) which is related to any dose administered to that subject.  

An adverse Drug Reaction (ADR) is stated as all noxious and unintended responses to a medicinal 

product related to any dose should be considered adverse drug reactions. 

Serious Adverse Event (SAE), Serious Adverse Reaction (SAR) or Suspected Unexpected Serious 

Adverse Reaction (SUSAR), means any AE, AE, SUSAR, respectively, that: 

1. Results in death or 

2. A serious deterioration in health that 

a. Resulted in life-threatening illness or injury 

b. Required hospitalisation or prolongation of existing hospitalization 

c. Resulted in permanent impairment of body structure or body function 

d. Resulted in medical or surgical treatment to prevent the above 

3. Lead to foetal death, congenital anomaly or birth defect, or other negative effect on the 

foetus 

4. Anything the Principal Investigator deems to be of Clinical serious significance 

 

Medical judgement will be exercised by the primary investigator together with sponsor whether 

an adverse event/reaction should be classifies as serious in other situations. 

The included participants will be instructed to contact the principal investigator or a special 

trained person from the research group in case of events with possible relation to the trial 

treatment within the main study period. 

The principal investigator will immediately (within maximum 24 hours after receiving the 

information) inform the sponsor if serious or serious suspected adverse reactions occur. In our 

previous study MESRIX-I with autologous ASCs no SAR or SUSARs were detected, so any SAR in this 

study will be reported as a SUSAR. The sponsor will report SUSARs (Suspected Unexpected Serious 

Adverse Reaction) to the Danish Medicines Agency and the Danish National Committee on Health 
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Research Ethics within 15 days of occurrence and 7 days in case of death or life-threatening issue. 

Unexpected reactions are defined as reactions which are not described in the section “Reference 

Safety information” of this protocol. 

All other unexpected serious adverse reactions will be reported within 15 days after the sponsor 

becomes aware of these. 

All serious adverse reactions (SARs) that have occurred during the trial will be reported to The 

Danish Medicines Agency, The Danish Patient Safety Authority, and the National Committee on 

Health Research Ethics (if appropriate) once a year by the sponsor. 

The sponsor will annually send a concise review and evaluation of pertinent safety information, a 

Development Safety update report (DSUR) collected during the reporting period related to the 

Danish Medicines Agency, DKMA. 

After completion of the trial, the sponsor will after 90 days inform the Danish Medicines Agency 

that the study is completed. Within a year, the sponsor will submit trial results to the board, 

according to the law on drugs (Lov om lægemidler) § 89. 2, No. 4 

7.1.2 Table 1:  Adverse events with possible relation to injection of ASCs and FNA 

 

Type Frequency Seriousness 

Temporary soreness of the salivary gland 10-50% Not serious 

Temporary redness of the salivary gland 10-50% Not serious 

Temporary swelling of the salivary gland 10-50% Not serious 

Adverse events with relation to similar procedures and in MESRIX-I  

Type Frequency Seriousness 

Temporary soreness of the salivary gland (up to 7 days after injection) 10-20% Not serious 

Temporary redness of the salivary gland (up to 7 days after injection) 10-20%% Not serious 

Temporary swelling of the salivary gland (up to 7 days after injection) 10-20% Not serious 

Infection of the salivary gland  0.5-5% Not serious 

Bleeding/hematoma in the salivary gland 1-5% Not serious 

 

 

The above numbers and adverse events are based on our previous phase I-II trial (EudraCT: 2014-

004349-29) and on the literature cited and described in the section “Risk Assessment”.  
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In our previous study MESRIX-I with autologous ASCs no SAR or SUSARs were detected, so any SAR 

in this study will be reported as a SUSAR. 

7.2 Long-term safety and efficacy follow-up 

Following CHMP under EMA draft from January 2018 on safety and efficacy (S&E) follow-up and 

risk management of advanced therapy medicinal products (ATMP), the participants will be invited 

to a follow-up of efficacy and adverse reactions approximately every second year for five years 

after the intervention.  The long-term follow-up (LTFU) will include basic ENT-examination, 

fiberscope, ultrasound of salivary glands, sialometry, scintigraphy and blood samples to follow 

immune response. Data from the electronic medical journals and national pathology database will 

be gathered. It is expected that a number of the participants will have a recurrence of their 

primary cancer during the study or follow-up period due to the nature of the OPSCC. The 

allogeneic mesenchymal stem cells are not expected to engraft in the salivary glands the recipients 

as the stem cells are adult non-pluripotent. However, in case of recurrence of cancer or new 

primary cancer developments each case will be carefully evaluated and potentially investigated 

with genetic analysis to distinguish whether a tumour is due to recurrence, the administered 

product or endogenous tumour formation. 

7.3 Assessments of efficacy 

7.3.1 Sialometry 

There is no accepted golden standard for diagnosing salivary hypofunction or evaluating the 

function and flow rates of the major salivary glands, however sialometry is the most advocated 

method to evaluate the unstimulated and stimulated whole saliva production. Sialometry is a 

direct measurement of the flow rate in either unstimulated or stimulated state of secretion. This 

test is valuable since it is easily quantifiable 63.  

A change in the secretion rate of the unstimulated whole saliva in the oral cavity is probably the 

most deciding parameter for the biological development of hyposalivation and xerostomia and 

accompanying pathological oral conditions. Whole saliva is the secretions from the major and 

minor salivary glands, which are mixed in the oral cavity. A correct determination of this value is 

crucial for the assessment of treatment outcome in this project.  

For assessment of the saliva flow rate, whole saliva will be collected between 9 a.m. and 12 a.m. 

or 1 p.m. and 4 p.m. (each participant will have all the saliva tests done either morning or 

afternoon). The participants need to drink at least 2 L of water the day before a sialometry. 

Subjects will be prohibited from eating, drinking, and performing oral hygiene for 1 hour before 

the collection. After being seated upright in a chair, they relax for 5 minutes and are then 

instructed to make as few movements as possible, including swallowing, during the collection. 

Before and after treatment, unstimulated whole saliva will be collected using the spitting method 

in which participants spit their saliva into a collection container over a period of 10 minutes64. The 
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salivary flow rate (SFR) (mL/min) is determined by the increase in weight of the container divided 

by the collection time in minutes.  

After the collection of unstimulated saliva, the subjects are instructed to chew on 1g of sterile 

paraffin wax. They will be asked to keep their mouths closed during chewing and to avoid 

swallowing. Every 60 sec they will be asked to spit into a new saliva collector before starting the 

next chewing period. This will be repeated for 5 min.  

7.3.2 Salivary Gland Scintigraphy 

Salivary gland scintigraphy has been used for decades to assess the function of the major salivary 

gland function including post-radiation dysfunction61. Salivary gland scintigraphy is minimally 

invasive, has high patient tolerance and compliance, has a low radiation dose, and has no 

interference with the normal physiology of the salivary glands65. The assessment provides results 

for several parameters of the salivary gland function by the use of the absorption and excretion 

properties of radioisotopes such as 99mTc. 66. The 99mTc. is readily trapped and secreted in the 

ductal epithelium of salivary glands and excreted in the saliva, which allows salivary gland 

scintigraphy to be performed and also provides quantitative information on the glandular 

function65.  

7.3.3 Assessment of the quality of the saliva: Analysis of saliva 

Whole saliva contains a large number of bacteria and epithelial cells as well as gingival crevicular 

fluid. Therefore, whole saliva is usually not suited for the analysis of sensitive chemical 

parameters. As in our pilot study, we will analyze the following on the collected saliva: pH and 

bicarbonate by ionic balance estimation67, sodium, potassium, calcium, phosphate, chloride and 

fluoride68, total protein and selected proteins and69 amylase70,. The purpose of these studies is to 

evaluate whether saliva will be normalized after treatment, and thus provide an estimate of the 

saliva dental and mucosal protective capacity before and after the intervention, and to analyze if 

we can measure any activation. Furthermore, in the present study saliva samples will be analysed 

for a panel of cytokines using ELISA assays. Cytokines in saliva are known to participate in the 

inflammatory and immune responses, and we aim to detect inflammatory activation due to the 

injection of ASCs71.  Further, we will analyze changes in mRNA and proteomics in the saliva. For 

optimal value of the saliva analyses we request the participant to undergo a Dental examination 

prior to participating in the study or to share a copy of their last dental examination and to have 

panoramic radiography (dental x-ray) performed. For optimal interpretation of the saliva samples 

we ask 10 healthy age-matched control, who have not undergone radiotherapy to donate a saliva 

sample after standardized sialometry. The control group like the participants will have panoramic 

radiography (dental x-ray) performed and undergo dental examination and/or share a copy of 

their dental journal. The control group will be recruited by asking, if relatives of the participants, 

relatives to former OPSCC patients, patients and relatives to patients and colleagues will donate 

a saliva sample. 
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7.4 Patient-Reported Outcome: Methods for evaluating xerostomia 

To evaluate the participants´ perception of xerostomia, the participants will answer validated 

questionnaires in Danish (EORTC QLQ Module for H&N-35 and QX) at baseline, after one month 

and again after four months.  These patient-reported outcomes  (PROMs) questionnaires are 

essential, validated tools for estimating the degree of quality of life (QoL) and xerostomia72,63. In 

our predecessor study, MESRIX-I, the patients self-reported their symptoms with the Xerostomia 

Questionnaire (XQ). In this present study, participants will have a chance to evaluate more overall 

implications of the xerostomia with the Quality of Life Head and Neck-35 questionnaire, which also 

examines possible social and sexual problems secondary to xerostomia. 
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8. DATA ANALYSES 

This is an observational Phase I safety study. All adverse events will be reported. Functional changes in 

saliva production will be measured by a four month change in unstimulated whole saliva flow rate. 

9. BIOBANKS RELATED TO THE STUDY  

Two biobanks are necessary for the study, all under the responsibility of Charlotte D. Lynggaard 

and Christian von Buchwald: 

1.  Salivary fluid 

2.  Blood samples from the participants 

 

10. ETHICAL CONSIDERATIONS 

The trial is conducted in accordance with the Helsinki II declaration. The National Committee on 

Health Research Ethics will be requested permission to conduct the study. Further will request the 

Danish Data Protection Agency for assistance to guarantee the trial follows the newest version of 

the General Data Protection Regulation. Moreover, the Danish Medicines Agency will be 

requested approval, and the trial will be GCP monitored (Birgitte Grøn). Each participant is 

required to give written informed consent before he/she can be included in the study. Information 

obtained about participants’ health, other purely private matters and other confidential 

information is covered by professional secrecy. No project participant has a personal financial 

incentive to implement the described project. The samples will be analysed and stored in 

Denmark. 
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11. RISK ASSESSMENT AND BENEFITS 

11.1 The procedure 

Injections of ASCs into the submandibular and parotid salivary glands are associated with the risk 

of adverse events such as infection and bleeding is estimated to be below 0.5 % when using similar 

procedures. In our previous study, none of the 30 participants developed serious adverse 

reactions73.  

In the present study ASCs will also be transplanted into the parotid gland, where facial nerve 

resides. The participant may also experience some pain briefly during injection of the transplant 

product (ASCs).  

11.2 Mesenchymal/adipose-derived mesenchymal stem cells 

A theoretical risk of a possible carcinogenic effect in the treatment with MSC/ASCs has been 

discussed. This is due to their production of growth factors such as epidermal growth factor (EGF), 

a factor produced by the MSC/ASCs. These considerations are particularly relevant since the stem 

cells are used in participants previously diagnosed with cancer. However, in model systems of 

cancer, the effect of MSCs on cancer growth is controversial as they have both been shown to be 

inhibitory and stimulatory 74–78. Further, numerous clinical trials with more than 1000 participants 

have been conducted with MSCs in different participant populations, and no increase in the 

incidence of cancer has been detected 79–81. These studies include local injection of MSCs 82,83. 

With respect to the use of ex vivo expanded MSCs, despite extensive research, there is no data 

indicating malignant transformation of expanded human MSCs/ASCs 79,84,85, including a study by 

Katz et al which demonstrated in a murine model that the injection of a very high dose of MSC 

(240 x 106 MSC/kg) revealed no signs of cancer, organ toxicity or change in bodyweight after 12 

months 86. 

11.3 The study drug 

The study drug allogeneic adipose-derived mesenchymal stem cells, CSCC_ASC(50), is an advanced 

therapy investigational medicinal product (ATIMP) manufactured from abdominal adipose tissue 

from healthy donors. CSCC_ASC(50) builds on the product CSCC_ASC presently in phase II clinical 

trials for ischemic heart disease, modified to meet treatment specific dosage needs for the 

indication radiation-induced hyposalivation and xerostomia in previous head and neck cancer 

patients. The product CSCC_ASC with DMSO 10% have safely injected directly into the 

myocardium in 135 patients. 

CSCC_ASC(50) is manufactured according to GMP at Cardiology Stem Cell Centre, Rigshospitalet 

(aut no 23909), using manual isolation of cells from abdominal fat tissue, animal-free expansion in 

automated closed bioreactor systems and cryopreservation of the final product.  
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The active substance is aseptically prepared and in vitro expanded ASCs. The final product 

(CSCC_ASC(50)) is provided as a cryopreserved suspension of 55 million ASCs in 1,1 ml excipient. 

The product comes in two formulations for present clinical phase 1 safety testing: excipient 

holding 5% DMSO and 10% DMSO, respectively. 

All healthy donors sign an informed consent complying with the declaration of Helsinki. Prior to 

donation donor eligibility is determined based on a donor interview, a questionnaire and testing 

for infectious disease markers. A donor is eligible only if the screening shows that the donor is 

healthy, and free from risk factors, and the laboratory tests for infectious disease agents are 

negative. Donor eligibility is determined and documented by two medical doctors independently.  

Each donor is tested for HIV, hepatitis B and C, syphilis and HTLV I/II serology by serum analysis 

within 30 days prior to liposuction. In addition, a blood sample is drawn on the day of donation for 

repeated serology and NAT (nucleic acid) testing of HIV, hepatitis B and C.  

Liposuction is performed according to CSCC procedures and tissue license by a trained plastic 

surgeon and in full compliance with surgical procedures for sterile cosmetic surgery. 

 

The CSCC_ASC(50) final product is tested sterile, mycoplasma- and endotoxin free. All biological 

raw materials used apply to European Pharmacopoeia (PhEur) chapter 5.2.12. Biological Raw 

Materials. Materials of human blood-derived origin are serology tested (infectious disease agents) 

and processed according to Blood Law, and pool sizes are considered according to PhEur 

directions. Recombinant proteins used come with certificates of origin (viral/TSE).   

 

Final release of products is based on a GMP review of full batch documentation. Specifications are 

defined for intermediate ASC product batches, final ASC product batches and excipient used. ASC 

specifications include viral safety (donor serology), sterility (including mycoplasmas and 

endotoxins), cell number and viability of ASCs and immunophenotypical characterization of cells 

by flow cytometry. Excipient specifications include visual Inspection for particulates, pH, sterility 

(including endotoxins) and viability of cells following preservation.  

Sterility, viability, immunophenotype and biological function of cells after 2 years of storage has 

been documented for CSCC_ASC. CSCC_ASC(50) stability studies have been initiated.  

CSCC_ASC(50) is produced from multiple donors, but every batch/treatment unit is based on one 

donor only. 

Further information about the quality of the study drug, including risks and benefits of CSCC_ASC 

(50) to human patients is found in the attached Investigational medical product dossier (IMPD).   

CSCC_ASC (50) is composed of allogeneic ASCs cryopreserved using Cryostor (BioLifesolutions) 

with dimethyl sulfoxide (DSMO) as a cryoprotective agent (CPA). Currently cryopreservation is the 

only method to preserve cells for long-term87. Cryopreservation maintains cell functional 

properties and allows pooling of cells to reach the numbers required for clinical application87. 

Because cryopreservation bears a risk of cell injury, CPA is crucial to for survivability of the cells. 
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For clinical applications with MSCs/ASCs the most used CPA is DMSO 10%. The original CSCC_ASC 

product is made with 10% DMSO and has been injected directly into the myocardium in 135 

patients without SAEs. As the treatment med CSCC_ASC(50) is the first time for an allogeneic ASC 

treatment of the major salivary gland in human the study is designed to start with 5% DMSO for 

the first five patient and increase to 10% DMSO in the last five patients. Further information on 

clinical experience with Cryostor is found the IMPD.  

11.4 Scintigraphy 

The patients will be exposed to a small radiation dose from the salivary gland scintigraphy of 

250mBq99mTc per test. The total effective dose (0.012 mSv/mBq) of two tests is 6.5 mSv, which 

corresponds to two years of natural background radiation in Denmark. This increases the 

theoretical risk of cancer development from the usual 25% in the population to 25.003%.  

11.5 Overall risk 

The risk of cancer and risk of facial paralysis are assessed as minimal and acceptable. We have, 

however, taken the following safety measures to minimize risks in the study: 

• Only participants with a previous disease stage of I-II  

• Participants have been without recurrence for 2 years 

• Participants are non-smokers, reducing the likelihood of field-cancerization 

• The areas where the ASCs are injected to are not predisposed to cancer development 

• The manufacturing process of ASC has been validated with the aim to maintain the number 

of population doublings at the minimum level needed to obtain the required number of 

cells without any effect on the genetic stability 

• There is some distance from the injection site of the ASCs (salivary glands) to the place 

where the participants had their cancer (oropharynx). 

• ASCs come from healthy donors without any cancer history 

• The first two patients with DMSO 5% ( patient 1-2) and with DMSO 10% (patient 6-7) will 

have injected the IMP first in the right parotid gland and have clinical check-up after 24 

hours and again after 7 days. If no sign of facial nerve paralysis the IMP will be transplanted 

into the contralateral left parotid gland. 

• Participants will be monitored for 5 years after the intervention 

 

Before the mini-liposuction harvest, the donors will have to undergo screening for microbiological 

agents (including syphilis, hepatitis-virus, and HIV), as is required by Danish national law. All 

participants will undergo testing for contagious infections (including syphilis, hepatitis-virus, and 

HIV), and should a participant sample unexpectedly be tested positive, the participant will be 

informed of the result, excluded from the study and referred to the Department of Infectious 

Diseases, Rigshospitalet, for follow-up and subsequent care. 
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11.6 Benefits of the participants  

It is estimated that the overall risks of adverse events in the experiment are outweighed by the 

benefits of participation. Our previous study proved clinical safety and efficacy of intraglandular 

treatment of the submandibular gland with autologous ASCs with both increased production of 

saliva and improvement in patient-reported outcomes. Treatment with allogeneic ASCs is 

expected to give rise to similar benefits for the individual patient as did autologous ASCs. In the 

present study the all participants will receive treatment with allogeneic ASCs into both the parotid 

and submandibular glands. The submandibular gland is the most important for the production of 

unstimulated saliva, whereas the parotid gland accounts for around 65 % of the stimulated saliva 

production. It is an improvement to treat both of the largest saliva glands. The facial nerve is 

embedded between the superficial and deep lope of the parotid gland. The ASCs injection is made 

ultrasound-guided into the superficial of the parotid. We do not expect for the study drug or the 

injection to harm the facial nerve as the CCSC_ASC have been safely injection the myocardium, 

which has both sympathetic and parasympathetic nerve running within. 

As an extra precaution, the study is designed to start with CSCC_ASC (50) with 5% DMSO for the 

first five patients. For the first two patients, they are treated on the right parotid gland and if no 

complication they will have the injection of ASCs into the contralateral parotid one week later.    

For inclusion in the study, subjects will be informed that in the current study every participant will 

receive ASCs from healthy donors, which could theoretically lead to the transmission of known or 

unknown viruses, that the cells will be examined for a number of known viruses, and that the risk 

of viral transmission is considered minimal. The participants will also be informed of the risk that 

the participants will develop donor specific de novo human leukocyte antigen class I antibodies 

(HLA).  

The development of a method for treating xerostomia which is efficient, safe and reproducible will 

benefit the participants and future head and neck cancer patients undergoing radiotherapy. If the 

treatment has a clinically significant effect, patients suffering from radiation-induced xerostomia 

in the future could be offered a simple, minimally invasive procedure with few adverse events and 

risks, which is in contrast with the current sub-optimal treatments.   
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12. DATA COLLECTION  

Source data: There will be source documentation for all data in Case Report Form (CRF). 

The study director allows direct access to study data and study documents for the monitoring, 

audit, and inspection of the Science Ethics Committee, the Danish Health and Medicines Authority 

or similar authorities in other countries. Permission will be sought from the DPA for the processing 

of personal data under the General Data Protection Regulation. Applications will be sent via the 

legal secretariat, Rigshospitalet. Data will be analyzed with R. Our data will be kept securely in the 

electronic data capture system (EDC) Redcap. All data will be directly entered. The trial will be 

completed when all data is collected. All results will be stored and analysed electronically; 

participants' anonymity is ensured in accordance with the national data legislation. After 

completion of the study, data will be stored in anonymous form. Data containing social security 

numbers will be kept locked and inaccessible to unauthorized persons. 
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13. RECRUITMENT OF PARTICIPANTS AND OBTAINING INFORMED CONSENT  

13.1 Guidelines for submission of the oral information and obtaining consent 

13.1.1 Recruitment of participants and obtaining informed consent 

The study participants will be recruited through the ENT Department of Rigshospitalet and 

Oncology Departments at Rigshospitalet and Herlev Hospital. The investigator will send a letter to 

eligible patients who have been treated and followed for their previous cancer disease, and 

subsequently the principal investigator or a trained member of the study group will contact 

patients by phone and inquire about their interest in participating in the research project. If they 

have an interest in participating in the project, they will be invited to an interview at the 

outpatient clinic of the Department of Department of Otolaryngology, Head and Neck Surgery, 

Rigshospitalet for further information concerning the trial. In the written information material, 

besides material about the trial, the pamphlets” Forsøgspersoners rettigheder i et 

sundhedsvidenskabeligt forskningsprojekt”(”Rights of test subjects in a health scientific research 

project”) og ”Før du beslutter dig” will be included. The right to bring counsel to the information 

interview will likewise be explained. Motivated patients referred from doctors in other parts of 

Denmark and patients who approach our department with an interest in participation in our stem 

cell research will also be offered information about the trial. Patients from all parts of Denmark 

can be included if they pass the inclusion and exclusion criteria described below. However, 

transportation and accommodation cannot be provided. 

The information interview will take place in an undisturbed environment with the principal 

investigator or trained member of the study group, who has the professional qualifications to 

communicate the content of the research project, and who will clearly explain that it is a request 

to participate in a health science research project. The participant will be given the oral 

information about the project in layman’s terms based on the written information, and any 

questions will be answered. The oral information will be adapted to the participant’s 

requirements, and it will be explained without the use of technical terms. Participants will be 

informed of the right to reflection following the information interview. Participants will likewise be 

informed of the opportunity to get feedback on the scientific results. The potential participants for 

study will be contacted by telephone by the responsible physician for final commitment to 

participate. If participants are still interested in participating in the project, an appointment is 

made where a medical history is taken, and where the remaining trial appointments will be 

planned in agreement with the participant, and here the participants and the responsible 

physician will sign the medical consent form. 
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14. SUBJECT CONFIDENTIALLY 

The investigator is obliged to ensure that participant anonymity is protected and maintained. On 

the CRF´s subjects should be identified by their initials and a subject study number only, 

Documents that are not for submission (e.g., signed informed consent forms) will be kept in strict 

confidence by the principal investigator. In compliance with the GCP Guidelines, it is required that 

the investigator and the institution permit authorized representatives of a monitoring company 

direct access to reviewing subjects’ original medical records for verification of study related 

procedures and data. All information obtained concerning this protocol regarding participants is 

protected according to the General Data Protection Regulation, GDPR. 

15. OPERATING AND FINANCIAL MATTERS  

The project was initiated by Principal investigator MD Charlotte Lynggaard and Sponsor Professor 

Christian von Buchwald, the ENT Department of Rigshospitalet. Neither Charlotte Lynggaard nor 

the others in the research group behind the project have any economic interest in the conduct or 

outcome of the project. The project's operating expenses will be covered by funds given by private 

foundations. The funds will be deposited into a fund account (fondskonto) within the Fund 

Administration (Fondsadministrationen), Rigshospitalet, Copenhagen, Denmark, which is subject 

to the hospital's audit. The project is not funded by pharmaceutical companies. 

15.1 Compensation 

No financial compensation will be offered to the participants of the study. 

 

It is possible to file a complaint and to receive compensation in accordance to the Danish rules in 

the health services “Lov om klage- og erstatningsadgang”. The participants are covered by the 

Danish Patient Insurance and through the legislation on compensation after injury associated with 

pharmaceutical therapy. The latter is described further in the pamphlet “før du beslutter dig”. 

16. CHANGES TO PROTOCOL 

The clinical procedures may be changed if the principal investigator and sponsor agree to the 

changes. If the changes are substantial, both the Ethics Committee and Competent Authorities 

must approve changes before they can be implemented. All substantial changes must be 

documented by protocol amendments and rewritten full protocols, if applicable. 

 

17. PROPOSED DURATION OF RESEARCH AND DISSEMINATION PLAN 

17.1 Location and Timing of Study 

This study will be conducted at University Hospital of Copenhagen, Rigshospitalet, Denmark. It is expected 

to start in 4Q 2018 and have a duration of 24 months. Expected duration may be extended. The timetable 

of the study is as described in appendix II. 
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17.2 Research results 

The findings will be disseminated through conference presentations and scientific papers in 

medical journals. Data will be merged into a series of articles for publication in an international, 

scientific journal. No data from the study will be published without the involvement and approval 

by both Charlotte Lynggaard (the lead researcher and PI) and Christian von Buchwald (sponsor). 

Positive, negative, as well as inconclusive results will be submitted as quickly as possible, in a 

professional manner and by the General Data Protection Regulation. The project will be recorded 

prospectively at Clinicaltrials.gov, after the ethical approval. The participants enrolled in the study 

will be offered to receive information about the results obtained during the study. 

 

All publications will follow the Consolidated Standards of Reporting Trials ( CONSORT) statement89. 

Authorship of any publications resulting from this project will be determined on the basis of the 

Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work in 

Medical Journals as stated by the International Committee of the Medical Journal Editors (ICMJE), 

August 2013, which states that authorship should be based on the following four criteria: 

1. Substantial contributions to the conceptions or design of the work; or the acquisition, 

analysis or interpretation of data of the work  

2. Drafting the work or revising it critically for important intellectual content  

3. Final approval of the version to be published  

4. Agreement to be accountable for all aspects of the work in ensuring the questions related 

to the accuracy or integrity of any part of the work are appropriately investigated and 

resolved. 

 

18. THE AVAILABILITY OF INFORMATION FOR PARTICIPANTS 

The subjects are guaranteed access to more information about the project. 

Contact: MD, Ph.D. student Charlotte D. Lynggaard, ENT Department, Rigshospitalet, Copenhagen 

University Hospital, email: clyn0015@regionh.dk 

 

mailto:clyn0015@regionh.dk
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19. DISCONTINUATION OF STUDY  

The trial will be discontinued for individual participants in cases where they wish to be withdrawn 

from the current protocol or in exceptional circumstances where it is impossible to complete the 

experiment. Likewise, extraordinary events that render the project incomplete in its entirety will 

lead to withdrawal for all ongoing trials participants. Should data not be accepted for publication 

in a scientific journal, they will be made public on e.g. the University or Hospital website. 

20. INSURANCE 

The participants are covered in accordance with the regulations of the Danish Patient Insurance 

Association. 
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21. APPENDICES 
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Appendix II:  Table 2: Schedule of enrolment, interventions and assessments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 STUDY PERIOD 

 Enrolment Allocation Post-allocation Close-out 

VISIT 1 2 3 4 5 

TIMEPOINT** Screening 
Days -60 to 1 

Intervention 
Day 1 

Follow-up 
1 day after 

intervention 

Follow-up 
1 months after 

intervention 

Follow-up 
4 months after 

intervention 

ENROLMENT: 
Eligibility screen 
Informed consent 

Blood sample  
(transmissible 

disease)  
Allocation 

     

X     

X     

X    X 

     

INTERVENTIONS: 
ASCs 

 

     

 X    

     

ASSESSMENTS: 
Sialometry 

Questionnaires 
Blood samples 

(immune response) 
Scintigraphy 

 
Adverse events 

Concomitant 
Medications 

     

X  X X X 

X X X X X 

 X X X X 

X    X 

X  X X X 

     

X X X X X 
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Appendix III: Table 3: Schedule of long-term Safety and Efficacy follow-up (S&E-Follow-up) 

STUDY FOLLOW-UP 

VISIT 1 2 

TIMEPOINT** 1 year after Intervention 2 years after intervention 
 

SAFETY 
ENT examination 
Blood samples 

(transmissible disease) 
Blood samples 

 (immune response) 

Malignancies formations 

Emerging diseases 

  

X X 

X  

X X 

  

X X 

EFFICACY 
Sialometry 

QoL Questionnaires 

  

X X 

X X 

 

 

 

 

 STUDY PERIOD 

 Enrolment Allocation Post-allocation Close-out 

VISIT 1 2 3 4 5 

TIMEPOINT** Screening 
Days -60 to 1 

Intervention 
Day 1 

Follow-up 
1 day after 

intervention 

Follow-up 
1 months after 

intervention 

Follow-up 
4 months after 

intervention 

ENROLMENT: 
Eligibility screen 
Informed consent 

Blood sample  
(transmissible 

disease)  
Allocation 

     

X     

X     

X    X 

     

INTERVENTIONS: 
ASCs 

 

     

 X    

     

ASSESSMENTS: 
Sialometry 

Questionnaires 
Blood samples 

(immune response) 
Scintigraphy 

 
Adverse events 

Concomitant 
Medications 

     

X  X X X 

X X X X X 

 X X X X 

X    X 

X  X X X 

     

X X X X X 
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Appendix IV: Table 4: Timetable 

Expected initiation of the study: 01.12.2018 

Last visit, last patient (LVLP; 4 months after intervention): 01.12.2020 

End of Trial (EOT, last contact to patients and last data collection): 01.12.2026 

 

Duration Date Activity 

2 months 01.10.2018- 

01.12.2018 

Apply for approval of study protocol at DKMA and EC/NVK 

6 months 01.12.2018-

01.07.2020 

When permission from DKMA and EC:  

Screening of participants and intervention 

18 

months 

01.12.2018-

01.06.2020 

 

Interventions                                                              

 Initiate follow-up on participants 

5 months 01.07.2020-

31.11.2020 

Finish follow-up of participants included in the study                     

End of study period                                                                         

Analysis of data and presentation in scientific articles 
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