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PROTOCOL SUMMARY  

1.1 Study Rationale 

This protocol is for a retrospective study to evaluate the safety of Human Wharton’s Jelly cultured 
mesenchymal stem cells (WJ-MSCs) administered via intravenous, intrathecal or intraarticular 
injection. 

1.2 Study Design Overview 

This retrospective study is designed to characterize the safety of WJ-MSC therapy in 13 subjects 
treated for a range of disease indications at Blue Horizon Internal (BHI) clinical site in Slovakia 
during the period between June 2020 – June 2021. Each subject's treatment process was 
documented, and the incidence of adverse events (AE) will be evaluated. Participants received 
conventional treatment for their specific indications. In addition, 1-2 treatments per subject of WJ-
MSCs therapy was administered. During the follow up time, no severe treatment related adverse 
events were reported. Patient records and clinical outcomes will be evaluated retrospectively to 
evaluate the safety of WJ-MSC therapy.   

1.3 Study Endpoints 

Subjects will be followed on for 1 year to assess the safety of WJ-MSC therapy. 
Safety endpoints: 

● The incidence of adverse events (AEs), including clinical laboratory tests (serum 
chemistry, hematology, and urinalysis), vital signs (blood pressure, pulse, oral temperature, 
respiratory rate, and pulse oximetry), 12-lead electrocardiogram (ECG), and physical 
examination findings, were recorded during the follow-on period. 

2 Background 
2.1 Rationale Background 

Mesenchymal stem/stromal cells (MSCs) are the leading candidate for regenerative medicine 
applications due to their established immunomodulatory ability, hypo-immunogenicity, 
regenerative capabilities and proven clinical safety. MSCs are multipotent, non-hematopoietic and 
have the capability for self-renewal and differentiation. MSCs can be isolated from many different 
tissues, most commonly bone-marrow, adipose, or umbilical cord (cord blood or Wharton’s Jelly) 
origins 1–4. The therapeutic effect of MSC therapy arises largely through immunomodulatory repair 
mechanisms. MSCs detect and home to sites of inflammation and damage 5,6 where they exhibit a 
dose-dependent antiproliferative effect on T and B lymphocytes, dendritic cells and natural killer 
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cells 7,8. The reduction in local inflammation at the injury site provides a suitable environment for 
repair, which is furthered by secretion of trophic factors from MSCs that promote cell survival 9, 
angiogenesis 10 and accelerate tissue regeneration 11. The pharmacokinetic characteristics and in 
vivo biodistribution of intravenous MSC delivery is well defined and non-toxic in many species, 
including dogs 12, rat 13, mice 14, sheep 15, and non-human primates 5,16,17. These studies have 
characterized how MSCs distribute immediately under normal physiological conditions to the 
lungs after intravenous infusion, and later are found in the liver, spleen, bone marrow and 
kidneys13,14,16. If injury or inflammation is present, MSCs will subsequently migrate to the leading 
areas of damage, as identified in the injured muscle, skin, bone marrow, thymus and gut following 
total body irradiation in non-human primate5,16,17. 
 
Safety is the paramount concern during the development of any new therapeutic intervention. 
Human MSC (hMSC) therapy presents an impeccable safety profile. A meta-analysis of 36 clinical 
trials of human MSC therapy reported no serious adverse reactions, including no association with 
acute toxicity, thromboembolism, abnormal cell growths, neurological deterioration, or death 18. 
This study reported the only adverse reaction as transient fever occurring in a subset of patients to 
a particular preparation of MSCs, with no long-term health concern. Further studies exemplify the 
safety of hMSC therapy which is routinely used with no severe adverse reactions reported 19–24. 
Further, hMSC therapy presents no health concerns over long term follow ups. A 5-year study post 
hMSC treatment in stroke patients has reported no significant adverse reactions observed in the 
treatment group versus the control 25. 
 
Blue Horizon International Therapeutics (BHIT) has to date treated thousands of patients with 
hMSCs without any serious adverse events. Published research from BHIT treatments continues 
to contribute to the expanding safety data supporting the use of hMSCs for a range of human 
conditions. We recently published a retrospective cohort study to evaluate the safety and efficacy 
of adipose tissue derived MSC therapy for osteoarthritis 26. Evaluation of 350 patients receiving 
the therapy showed a significant improvement in pain levels and mobility, and critically, reported 
no severe adverse events or complications. Prior, we published data on the safety of MSC-
containing cord blood therapy in 30 patients with spinal cord injury 27. No subjects developed 
adverse reactions, further demonstrating the safety of hMSC therapy. Our clinical trial data for 
autologous MSC therapy as a spinal cord injury treatment in 20 patients reported no severe adverse 
effects 28. The most common adverse event, fever and headache, disappeared without treatment 
within 24 to 48 hours. To provide further safety and immunogenicity data, we characterized the 
blood profile and immune response in 29 patients receiving human umbilical cord blood derived 
MSC treatment for chronic inflammation 29,30. Our data demonstrated that no essential changes in 
blood markers (including general health blood test panel and inflammatory markers) occurs 
following stem cell treatment and when followed up for 3 months.  
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BHIT continues to be a world-leader in stem cell therapy by successfully treating patients world-
wide and publishing data on the safety and efficacy of these interventions. BHIT is expanding its 
clinical indications for Blue Horizon stem cell therapy using Wharton’s Jelly derived MSCs (WJ-
MSCs). The use of allogenic WJ-MSCs has many advantages over autologous MSCs in which a 
patient’s own cells are harvested from bodily stores. This includes circumventing the pain and 
healing process of invasive stem cell harvesting from a patient. Furthermore, MSCs of umbilical 
cord Wharton’s Jelly origin offer the highest level of potency for therapeutic benefit as they exist 
in a more naive state than adult MSCs, and thus exhibit increased proliferation ability and anti-
inflammatory effects 31. Specifically, WJ-MSC administration is safe and effective for many 
indications, including in COVID-19 32, acute graft versus host disease 33, and type 2 diabetes 34, 
where long term safety was confirmed over a 3 year follow on. Further, WJ-MSCs elicit no 
infusion-related toxicity, no development of treatment related adverse events, nor ectopic tissue 
formation even at high dosages 33,35. In this study, we confirm the safety of human allogeneic WJ-
MSCs delivered at a high dose (administration of 1 x 108 cells total), via multiple delivery routes 
(intravenous (IV), intrathecal (IT) or intraarticular (IA)), and in conjunction with Mannitol in some 
cases, for the treatment of various indications.  Mannitol is a blood-brain barrier permeabilizer that 
can facilitate intravenously delivered stem cells to exert therapeutic benefits on the central nervous 
system, significantly improving recovery in pre-clinical stroke and traumatic brain injury. 
Therefore, Mannitol provides a useful adjunct for subjects unable to tolerate intrathecal 
administration.   
 

2.2 Current standard of care  

Many of the indications treated for in this retrospective study have unmet clinical needs and no 
curative solution, including stroke, osteoarthritis, spinal cord injury and hypoxic brain injury. 
Current treatments, such as for osteoarthritis, rely on merely treating the symptoms and alleviating 
pain rather than treating the pathological cause. WJ-MSCs offer a promising approach for a more 
long-term treatment option that can both regenerate the damaged organ, reduce inflammation and 
as a result alleviate pain. 
 

2.3 Risk factors 

There are no risks associated with this protocol as it is a retrospective case study analysis of treated 
patients. No treatment related severe adverse events were reported during the completed study 
period. The breach of confidentiality will be avoided by the procedures described in the section 
“Patient Information Confidentiality”. 

3 Subject population 
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3.1 Subject characteristics 

This retrospective case study will evaluate 13 subjects treated at BHI Slovakia (Nemocnica 
Malacky hospital (Slovakia) between June 2020 – June 2021 (table 1).  
 
Table 1. Treated Subject Characteristics and dosage regime 

Subject 
ID Age Sex Diagnosis Doses Delivery Adverse 

events 
SK1 78 M 

 
Vascular insufficiency, 

 diabetic wounds 
2 (6 months 

apart) 
Locally + IV No 

SK2 24 M  Spinal cord injury 2 (3 months 
apart) 

IV + IT No 

SK3 64 F Stroke 1 IV + IT Headache 
SK4 61 M Stroke 1 IV + IT No 
SK5 58 M Stroke, Myocardial 

infarction 
2 (6 months 

apart) 
IV + IT No 

SK6 3.5 M Hypoxic brain injury 2 (3 months 
apart) 

IV + IT No 

SK7 26 M Spinal cord injury 2 (7 months 
apart) 

IV + IT No 

SK8 63 F Knee Osteoarthritis 1 IA No 

SK9 59 F Knee & Hip 
Osteoarthritis 

1 IA No 

SK10 56 M Knee Osteoarthritis 1 IA No 

SK11 43 M Hip Osteoarthritis 1 IA No 

SK12 34 M Knee Osteoarthritis 1 IA No 

SK13 41 M Knee Osteoarthritis 1 IA No 

M = Male, F = Female, IV = Intravenous, IT = Intrathecal, IA = Intraarticular 

 

3.2 Inclusion/ Exclusion Criteria  

This protocol has no prospective Inclusion/ Exclusion Criteria as it is a retrospective case study 
analysis of already treated patients. Inclusion/ Exclusion criteria was specified and approved at 
the time of patient enrolment at each study site. The criteria was specific to each disease 
condition but consisted of a base criteria as follows: 
Inclusion Criteria: 

● Age: 18+ 
● Life expectancy: Greater than 3 months 
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● Subjects' routine blood test, liver function and kidney function have no obvious 
abnormalities 

● Ability to understand the study protocol and a willingness to sign a written informed 
consent document 

Exclusion Criteria: 
● Known or suspected allergy to the investigational agent or any agent given in association 

with this trial 
● Pregnant or lactating subjects 
● Active Human Immunodeficiency Virus (HIV), Hepatitis C Virus (HCV) or Treponema 

Pallidum (Syphilis) infection 
● Subjects who are suffering from serious autoimmune disease 
● Subjects with current malignancy 
● Subjects who has organ transplantation 
● Now or recently will join another experimental clinical study  
● Other situations that the researchers considered unsuitable for this study 

3.3 Enrollment 

Subjects were recruited into the study from associates of Blue Horizon International, clinic’s 
previous subjects, referrals from other physicians, subject advocacy groups, direct website 
inquiries, and public outreach informational events. 

3.4 Risk factors 

There are no risks associated with this protocol as it is a retrospective case study analysis of treated 
patients. No severe treatment related adverse events were reported during the completed study 
period. There were 4 incidences of mild adverse events (chills, headaches, chest pain) reported 
during the study which resolved themselves without clinical concern The breach of confidentiality 
will be avoided by the procedures described in the section “Patient Information Confidentiality”. 

3.5 Process of consent 

Informed consent was obtained through signature of an informed consent form from both patients 
during the enrolment stage of the study. The risks, benefits and alternatives of the therapy were 
explained both verbally and in writing to the subjects and all questions of the subjects were 
discussed. 

3.6 Data confidentiality 

The investigator affirms and upholds the principle of the subject’s right to protection against 
invasion of privacy.  Each subject was provided with a study number. No names will be listed in 
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our study. Information was and will be stored the same way as medical charts are stored according 
to HIPAA compliances. Subject names will be removed prior to submitting to any third party for 
review in order to maintain subject confidentiality. However, in compliance with the guidelines 
concerning the acceptance of clinical studies in support of an NDA and the ICH Guidelines 
(whether performed in the United States or elsewhere), the investigator will permit its study 
monitor, representatives from IRBs, and other governmental regulatory authorities to review the 
subject’s primary medical records (source data or documents). Should access to such medical 
records require a waiver or authorization separate from the statement of informed consent, the 
investigator will obtain such permission in writing from the subject before the subject is entered 
into the study. 

3.7 Cost to the subject 

This retrospective case study has no costs to the subjects as the treatment has already been 
completed. 

3.8 Withdrawal 

Participation in the retrospective case study is voluntary and subjects may withdraw at any time 
by informing the study coordinator.  An inquiry will be made as to the reason for termination.  
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4 Study protocol 
4.1 Pre-treatment 

Subjects underwent screening and baseline assessments (inclusion/exclusion criteria, physical 
examination) and examination of medical records. Eligible subjects were scheduled to return for 
the baseline visit and provided informed consent.  

4.2 Baseline Data collection 

Prior to scheduling, the subject’s medical history and records were examined by the investigator.    
Once enrolled, clinical bloods (hematology) were conducted and SF-36 quality of life surveys were 
administered.  

4.3 Procedure description 

The procedure of this retrospective case study is to analyze the data and medical records of 13 
subjects that were treated with allogeneic WJ-MSCs during the period from 2020 to 2021 at BHI 
Slovakia (Nemocnica Malacky hospital), Slovakia. To assess the safety of the study and to 
determine if the procedure exhibits a notable effect on targeted ailment or disease, the data of 
intake examinations, questionnaires and tests results will be collected and compared to the data of 
the same tests performed at specific stages of the therapy and post-therapy. Methods of descriptive 
statistics (significance is equal to 95%) and probability theory will be used. Analysis of results 
with the methods of descriptive statistics will be realized with the application of statistical 
software.  
The therapy trial included the isolation of WJ-MSCs from the Wharton’s Jelly fraction of umbilical 
cord tissue donated with consent of the mother following live birth at the maternity department in 
Malacky, Slovakia. The umbilical tissue was cleaned and placed in cultivation medium (79% 
DMEM (low glucose), 20% FBS, 1% Penicillin-Streptomycin) and incubated at 37°C, 5% CO2, 
90% humidity for 21 days. Cultivation medium was changed on day 7, 10 and 15. After 21 days, 
the cell culture was quality checked for blood cell cultivation and sterility. The WJ-MSCs were 
dissociated using trypsin and cryopreserved in 10% DMSO prior to treatment. WJ-MSCs were 
collected and processed under current good manufacturing practice (cGMP) and current good 
tissue practice (cGTP) specifications and follows a routine protocol across study sites.  WJ-MSCS 
underwent initial pathogen testing for a range of infectious agents prior to cryopreservation or 
administration.  Cell viability, identity and safety was confirmed following low-passage 
expansion.  
Cultured WJ-MSCs were suspended in an infusion solution consisting of saline solution and the 
patient's own platelet rich plasma (PRP) for administration via intravenous, intrathecal or 
intraarticular infusion. A blood draw was collected from each subject and a serology analysis for 
the presence of HIV, Hepatitis B,C, Syphilis, CMV, and HTLV 1 , 2  performed. PRP was prepared 

Daniel Sheridan
Specified that the umbilical cord and cells were obtained locally in Slovakia from the maternity ward in Malacky, Slovakia.
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from each subject's blood draw.  

For intravenous delivery in adults, 50mL of WJ-MSC infusion solution was administered 
consisting of 35 mL of saline solution, 10 mL patient’s own PRP and 5 mL of cultured WJ-MSCs 
suspension. WJ-MSCs were filtered through a 170-260 micron filter to remove clots and infusion 
maintained at a rate of 100 milliliters per hour. For IV delivery only, 1 x 108 cell dosage is 
administered. 

For intrathecal administration in adults, 2.5 mL of WJ-MSC infusion solution was administered 
consisting of 1.0 mL patients own PRP and 1.5 mL WJ-MSC suspension. Subjects were placed in 
the lateral position and a board-certified anesthesiologist sterilized the lumbar area prior to 
injection of 2% lidocaine for anesthesia. A spinal needle was inserted under sterile technique into 
the spinal canal and 2.5mL of cerebral spinal fluid was aspirated, and the volume replaced with 
the corresponding infusion of WJ-MSCs.  For IV and intrathecal delivery, 7.5 x 107 cells are 
administered intravenously, and 2.5 x 107 cells are delivered by intrathecal injection (total cell 
dosage by both delivery routes is 1 x 108 cells). Where intrathecal administration was not tolerated 
by the subject, 1 x 108 cells was administered by IV infusion following pretreatment with Mannitol. 
At minute zero 25% mannitol was introduced into 100 cc of saline solution.  The Mannitol solution 
was infused by intravenous injection over a 10- to 15-minute timeframe, followed immediately 
by IV infusion of WJ-MSCs as described above. 

4.4 Follow up and End points 

Subjects were tracked for 1 year to assess safety of WJMSC therapy and to evaluate effect on each 
patient-specific ailment.  Outcome measurements in the form of laboratory blood test and SF-36 
questionnaire scoring were completed approximately 6 months post-treatment. At 12 months post 
treatment, questionnaires and tests (laboratory blood tests and SF-36 questionnaires) will be 
administered to assess overall safety of WJMSC therapy and effect on various diseases or ailments.  

4.5 Adverse reactions management and management 

Adverse reactions were monitored immediately post-treatment and at six-month follow-up 
outcome measurements. No severe treatment related adverse events were reported post-treatment.  

4.6 Data storing 

Patient records will be maintained on a secure, password-protected server by authorized staff under 
the direction of BHI Therapeutic Sciences management. Insecure situations will be avoided. 
HIPAA compliant back-up data will be used. Patient data will be transmitted only as encrypted 
files. Information will not be released without the written permission of the participant, except as 
necessary for monitoring by IRB, the FDA, or the OHRP. 
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