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Background & Aim: Introduction: Bone regeneration is a complex 

process influenced by a variety of factors such as tissue interactions, 

inflammatory responses, and progenitor cells. NVDX3 is an allogenic/

off-the-shelf product intended for use in bone voids. It is a lyophilized, 

terminally sterilized powder derived from a 3-D cell product contain-

ing extracellular matrix and adipose derived osteodifferentiated cells 

associated with hydroxyapatite/beta-tricalcium phosphate (HA/TCP) 

particles. One of the main concerns in the field of allogeneic stem cell 

technologies is the potential induction of an unwanted immune re-

sponse, whereas the low immunogenicity and potential immunosup-

pressive capacities of mesenchymal stem cell (MSC) are properties of 

major importance for MSC-based therapeutic approaches.

Methods, Results & Conclusion: Methods: NVDX3’s immunoregu-

latory properties were evaluated through the investigation of its (i) 

immunogenic potential and (ii) immunoregulatory function on dif-

ferent populations of immune cells, including stimulated T cells and 

macrophages. The potential immunogenic and immunosuppressive/

immunoregulatory effect of NVDX3 was investigated using in vit-

ro bioassays. Results: NVDX3 did not induce CD3+, CD4+ and CD8+ 

T cell proliferation or IFN- production when added on unstimulat-

ed PBMCs, suggesting the absence of an immunogenic potential. In 

contrast, a strong immunosuppressive effect was observed in the 

presence of NVDX3 compounds since their addition on stimulated 

PBMCs completely inhibited the CD3+, CD4+ and CD8+ T cell prolif-

eration with >98% of inhibition. The immunosuppressive properties 

of NVDX3 involved also immunomodulation by inhibiting the secre-

tion of pro-inflammatory cytokines on one hand and by promoting 

the shift of M1 to M2 macrophages polarization on the other. The ob-

served immunosuppression capacity of the product seems involved 

prostaglandin E2 (PGE2) and Indoleamine 2, 3-dioxygenase 1 (IDO) 

pathways. Conclusion: The primary function of NVDX3 is directed 

towards bone regeneration by promoting a local balance of factors 

essential for bone formation. The lack of immunogenicity in combi-

nation with the presence of immunomodulatory properties similar 

to the ones described for mesenchymal stem cells makes NVDX3 a 

privileged therapeutic which combines osteogenic with immunosup-

pressive properties.
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Background & Aim: Infection with SARS-CoV-2 results in coronavi-

rus disease 2019 (COVID-19) and has caused a global pandemic. In 

severe cases, COVID-19 leads to acute respiratory distress syndrome 

(ARDS), due to direct lung injury and hyperinflammatory response. 

Treatment recommendations for COVID-related ARDS have evolved to 

include remdesivir, dexamethasone, and immunomodulatory drugs; 

however, despite these treatments, many patients still die from res-

piratory or multi-organ failure. Mesenchymal stromal cells (MSC) of-

fer a novel and unique therapeutic option that might shorten time to 

lung injury resolution through anti-inflammatory and immune-mod-

ulatory mechanisms and by protecting the lung tissue. Thus, the aim 

of this study was to test the safety of human cord tissue derived MSCs 

(hCT-MSC) in patients with COVID-related ARDS.

Methods, Results & Conclusion: In this phase I multisite study, 10 

adults with COVID- related ARDS were treated with 3 daily intrave-

nous infusions of hCT-MSCs (post thaw 1 million cells/kg, maximum 

dose 100 million cells, viability ≥ 70%) (IND 19968). hCT-MSCs were 

manufactured at in the Robertson GMP Cell Manufacturing Laborato-

ry at Duke. Patients were excluded if they had evidence of multi-or-

gan failure, or were immunodeficient, receiving extracorporeal mem-

brane oxygenation, or not expected to survive more than 24 hours. 

The primary endpoint was short-term safety of hCT-MSC infusions. 

The secondary endpoint was 28-day survival. From August to Novem-

ber 2020, 10 patients were enrolled (Table 1). All patients received 3 

hCT-MSC doses on schedule with no infusion related reactions. There 

were no manufacturing failures. 28 non-serious adverse events oc-

curred in 3 unique patients, but none were related to the study prod-

uct. 8 patients also received remdesivir, 7 dexamethasone, 2 COVID 

convalescent plasma and 2 antibiotics. To assess HLA antibody forma-

tion, day 0 and 28 HLA antibody testing was performed and were 

available for 4 patients (2 died before day 28, 2 missing day 0 [1 day 

28 positive, 1 day 28 negative], and 2 missing day 28): 1 patient devel-

oped HLA antibodies, and 1 patient was positive and 2 were negative 

pre and post infusion. Five patients died (2 before day 28, and all be-

fore day 90); none of the deaths were deemed related to the treat-

ment. hCT-MSCs infusions are safe in patients with COVID-related 

ARDS. Future studies exploring their efficacy are warranted. Funded 

by the Marcus Foundation, Atlanta, Georgia.
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Background & Aim: The fast-rising number of diabetics increase 

the focus on alternative diabetes therapies, which eliminate harmful 

long-term effects due to the conventional insulin application. These 

new therapy forms try to replace the destroyed/dysfunctional insu-

lin-producing beta cells within the pancreas with in vitro generated 

highly viable und functional beta cells. The transplantation of whole 

pancreatic islets is strongly limited by a shortage of donor materi-

al, and the implementation of beta cells derived from induced pluri-

potent stem cells is hampered by difficult differentiation protocols. 

Table 1 (abstract 123)

Demographics

  Participants (N=10)

Age (years)

 Mean 62.5

 Range 39-19

Gender

 Female 7

 Male 3

Race

 Black 2

 White 6

 Other 2

Ethnicity

 Hispanic or Latino 3

 Not Hispanic or Latino 7

Site

 Baptist Health 2

 Duke University 8


