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1. INTRODUCTION:

 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 

2. KEYWORDS:

 
 

3. ACCOMPLISHMENTS:

What were the major goals of the project?

Our objectives are: (1) to add co-stimulatory blockade to promote both successful engraftment after 
donor bone marrow cell infusion to achieve mixed chimerism and thus tolerance of VCA and (2) to 
apply the day 0 protocol across the range of MHC barriers that may be encountered clinically to 
demonstrate the robustness of this approach.  

Vascularized composite allotransplantation (VCA) has emerged as a viable option for restoring 
form and function in patients with devastating soft tissue defects. To date, 44 faces and 120 
hand/upper extremity transplants have been performed worldwide, with promising short- to 
intermediate-term functional and immunological outcomes. Nevertheless, the requirement for long-
term immunosuppressive therapy to maintain the allograft increases the risk of related side effects 
such as infections, metabolic complications or even malignancies. Consequently, it is essential to 
develop a strategy to achieve immune tolerance, to obviate the requirement for long-term 
maintenance immunosuppression. T cell co-stimulation blockade (CoB) arose as an attractive 
concept to induce transplant tolerance in the 1990s and has been developed and used successfully 
in murine heart and islet cell transplant models. The administration of donor bone marrow (BM) 
cells in combination with CoB appears to be the most promising approach to achieve a state of 
tolerance through mixed chimerism, as indicated by various small and large animal solid organ 
transplant models. We propose to develop clinically relevant strategies using CoB (belatacept) and 
donor bone marrow cells to induce mixed chimerism in an established swine model of VCA.  
 We hypothesize that the attainment of transplantation tolerance, defined as the absence of 
destructive immune responses against a transplanted organ or tissue without the requirement for 
immunosuppression, would not only allow successful withdrawal of immune medications but also 
potentially negate the development of chronic rejection. 

Vascularized composite allotransplantation, mixed chimerism, co-stimulatory blockade, bone 
marrow transplant, immunologic tolerance, fasciocutaneous flap 
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What was accomplished under these goals? 

1) 3 VCA transplantations were performed in full-mismatch compatibility (Aim 2 group 3)
Belatacept® was unavailable on market and we had to switch to abatacept®. Both are co-
stimulator blockade (anti CTLA4 Ig)

2) Surgery performed in full-mismatch compatibility:
• B214: Full Mismatch (AAGG) Female to Female 4/25/19

• BM- Stem Cell transplant count: 1.7x10^9/kg
• B215: Full Mismatch (AAGG) Male to Male 4/26/19

• BM- Stem Cell transplant: 1.7x10^9/kg
• B246: Full Mismatch (CCAA) Male to Male 8/29/19

• BM- Stem Cell transplant: 1.7x10^9/kg

3) The clinical course of the three recipients were comparable. No rejection episodes were
detected clinically and on histology. In the other hand, the 3 recipients developed a
posttransplant lymphoma disease (PTLD). Previously, in class-I-mismatch, we did not
notice the development of this disease. The only difference in this protocol was the use of
Abatacept® since we were unable to obtain Belatacept®. Given the similar evolution of
these 3 recipients we decided to stop abatacept® administration and switch to Belatacept®.
After contacting Bristol Mayer Squibb (BMS) company, we finally a donation of
Belatacept® (10g) for our research purposes.
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What opportunities for training and professional development has the project provided?   

 

How were the results disseminated to communities of interest?   

 

What do you plan to do during the next reporting period to accomplish the goals?  

Nothing to report 

Respond to reviewer’s comments (manuscript ongoing) 

Nothing to report 

Tacrolimus course of the 3 recipients (tacrolimus range: 20-30ng/ml): 

The pig B246 shows the establishment of a macrochimerism (Figure below, representative data), with a 
rapid and important increase of donor myeloid population (about 80% of cells in 20 days post VCA). 
The chimerism for T and B cells is more moderate with about 10-15% of donor T cells, mostly 
composed of CD4+ cells, and less than 2% of donor B cells (mainly resting B cells CD3-/CD16-) in the 
lymphocyte population.  
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4. IMPACT:

What was the impact on the development of the principal discipline(s) of the project?

 

What was the impact on other disciplines?   

What was the impact on technology transfer?   

 
 

What was the impact on society beyond science and technology? 

 

5. CHANGES/PROBLEMS:

Changes in approach and reasons for change

 
 
 
 

Actual or anticipated problems or delays and actions or plans to resolve them 

 

Changes that had a significant impact on expenditures 

 

Nothing to report 

Nothing to report 

Due to the promising results we have produced in our laboratory with the day 0 protocol, we amended the 
SOW to replace the originally planned delayed tolerance protocol. We managed to induce long-term 
survival immunosuppression-free with development of mixed chimerism in three swine (class 1 
mismatch). 

Nothing to report 

Nothing to report 

Nothing to report 

Nothing to report 



8 

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select 
agents 

Significant changes in use or care of human subjects 

 

Significant changes in use or care of vertebrate animals. 

 

Significant changes in use of biohazards and/or select agents 

 
 

6. PRODUCTS:

• Publications, conference papers, and presentations

Journal publications.

Books or other non-periodical, one-time publications.  

Other publications, conference papers, and presentations.  

• Website(s) or other Internet site(s)

Nothing to report 

Nothing to report 

Nothing to report 

Nothing to report 

Nothing to report 

Nothing to report 

Nothing to report 
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• Technologies or techniques

 
 

• Inventions, patent applications, and/or licenses

 

• Other Products

7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS

What individuals have worked on the project?
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Name Project 
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Person 
month 
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Contribution to the project 
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