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Organ Transplant: Challenges of Chronic Immunosuppression 

Immunosuppression is not disease-modifying; requires lifelong chronic immunosuppression

Kidney toxicity
~35% of living donor transplants and ~50% of deceased donor transplants fail within 10 years1

Significantly increased risk of cancer2 

Hypertension, diabetes, high cholesterol, weight gain3

Cardiovascular (CV) issues are leading cause of post-transplant mortality

Increased risk of serious infection4

High cost, pill burden (>20 pills/day for life) and decreased QoL
• Cost ~$25K in first year and $5K-$10K annually for life of organ1

• Poor compliance can lead to rejection or organ loss
• Sleep disturbance, CNS issues, depression, and other AEs affecting QoL
• Transplant dysfunction, loss, return to dialysis, retransplant … ALL increase costs and reduce QoL

Sources: patientslikeme; The Voice of the Patient FDA Meeting (Sep 2016): Patients who Have Received an Organ Transplant
1. USRDS 2020 Annual Data Report, Fig 6.16: https://adr.usrds.org/2020/end-stage-renal-disease/6-transplantation 
2. Engels et al JAMA 2011; 306(17): 1891-1901
3. Nankivell BJ et al, Lancet 2011, 378:1428-37
4. Karuthu et al, Clin J Am Soc Nephrol. 2012 Dec;7(12):2058-70
QoL: Quality of life; CNS: Central Nervous System
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What Is Immune Tolerance? 

Accepts donor organs, 
tissues, and cells

Responds normally to 
foreign 

antigens/pathogens 

Establishment of post-transplant immune tolerance may allow transplant recipients to 
discontinue chronic immunosuppression

Exner BG et al. Acta Haematol. 1999;101(2):78-81.
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Post-transplant immune tolerance denotes a state in which the 
recipient’s immune system



Cell Therapies being considered for Tolerance Induction 

•HSC to induce chimerism
•HSC to induce immunomodulation
•Regulatory T cells (polyclonal, Ag 

specific, CARTreg)
•Dendritic cells (DC)
•Mesenchymal Stem Cells (MSC)
•Apoptotic Cell Delivery (ECDI, Mitomycin 

C, ECP)
•? Combination of cell types (HSC + Treg)
•? Single vs multiple infusions
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Mechanisms of Action

Interacting and suppressing activity of 
“effector cells”

Converting naïve, uncommitted 
T cells into Tregs, a process known as 
infectious tolerance

Influencing other cells in the immune system 
to reduce inflammation and promote 
tolerance

Need sufficient numbers of Tregs for clinical 
application: ex vivo expansion 

Issa F, Chandrasekharan D, Wood KJ. Regulatory T cells as modulators of chronic 
allograft dysfunction Curr Opin Immunol. 2011 Oct;23(5):648-54.

Tregs Restore Balance 
to the Immune System

Sanders J, et al Frontiers in Immunology 2022 



Tregs:  Clinical Evidence in Transplantation
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Higher circulating numbers of Tregs in tolerant liver transplant recipients.

Increased numbers of Tregs in tolerant kidney transplant recipients.

Improved outcomes in stem cell transplant patients receiving infusion of expanded Tregs.

IS withdrawal in LDLT recipients receiving Treg like cell infusions (Todo et al)

Safe reduction of IS to monotherapy in LDK transplant recipients receiving autologous 
expanded Tregs (Harden  and Issa et al, ONE Study)

Sagoo P, Perucha E, Sawitzki B, et al. Development of a cross-platform biomarker signature to detect renal transplant tolerance in humans. J Clin Invest 2010; 120:1848.
Wood KJ, Regulatory T. cells in transplantation. Transplant Proc 2011; 43: 2135.
Leventhal JR, Mathew JM, Salomon DR, et al.  Am J Transplant. 2016 Jan;16(1):221-34. Nonchimeric HLA-Identical Renal Transplant Tolerance: Regulatory
Immunophenotypic/Genomic Biomarker.
Zowitzkey B, Brunstein C, Meisel C, et al. Prevention of graft-versus-host disease by adoptive T regulatory therapy is associated with active repression of peripheral blood Toll-like 
receptor 5 mRNA expression.  Biol Blood Marrow Transplant. 2014 Feb;20(2):173-82.







The TWO Study:  Oxford UK

▪ Single center, phase IIb randomized controlled trial of autologous regulatory T cell therapy in 
renal transplantation (N=68)

▪ Recipient Tregs immunomagnetically selected pretransplant, polyclonal expansion and 
cryopreserved.

▪ Pandemic related modifications to protocol – no induction in the Treatment arm

▪ Tregs infused on Day+5 post-KTx. MMF weaned by one year. Primary endpoint at 18 months is 
incidence of BPAR
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TRK-001 Phase 1  
Trial Design and Clinical Results 



Completed First in Human Phase 1 Trial: TRACT
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▪Infusion with polyclonally expanded Tregs up to 5 
billion cells is safe.

▪No infusion related serious adverse events.

▪Two-year biopsies were normal with no rejection.

▪TRK-001 was associated with an increase in 
circulating numbers of Tregs in the immune system: 
this biomarker has been linked to development of 
tolerance in kidney and liver transplant recipients.

▪High-level long-term subject data shows promising 
efficacy signals with a survival rate of 88.8% and death-
censored graft survival of 75% at 8 to 9 years post-
transplant.   



Phase 1: Kidney Transplant Study Design

Collection and 
cryopreservation 

of recipient 
leukopheresis

product

DAYS MONTHS

1 year – 1 week

ALE MTUZUMAB
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Transplant Treg Infusion
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Phase 1 Trial Subjects Show Increased and Persistent Tregs 
Following TRK-001 Infusion
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Phase 1: TRK-001 Demonstrates Preserved Demethylation of Foxp3 
Promoter Region
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Phase 1: Profiling of Expanded Treg Products
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Phase 1: Immunoregulatory Capabilities of Expanded Tregs
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TRK-001 Phase 2:
RETIRE TRIAL

Singulera Therapeutics  



Phase 2 Clinical Sites
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Study Methodology: Prospective, multi-center, open-label, 

randomized clinical trial, analyses after all subjects complete Month 

12 and Month 24

Study Duration: Five years including a 2-year post-transplant follow-up 

period and a 3-year surveillance period

Phase 2 TRACT-KD-101: Reduction of Immunosuppression CTP v9

Primary Endpoints at 1 Year 

• Successful taper to monotherapy 

• Composite endpoint for immunological failure 

including evidence of de novo DSA, BPAR, biopsy-

proven subclinical rejection, IFTA

Secondary Endpoint at 2 Years

• Successful maintenance of monotherapy

Other Key Endpoints
• Changes in metabolic function, renal function, 

transplant biomarkers (gene expression and 

donor-derived cell free DNA assays)

• Patient reported outcomes

• Incidence of adverse events

• Absolute number of Tregs

Adults (18-65 yrs.) undergoing living donor kidney transplant

R

Arm 2: TRACT/MONO
Arm 1:

SOC

N=14 N=20

Arm 2A: TRACT/MONO 
mTOR

Arm 2B: 
TRACT/MONO CNI

N=10 N=10

R 1:1

N=34



TRACT-KD-101 Study Design CTP v9
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Collection and 
cryopreservation 

of recipient 
leukapheresis 
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TRK-001 cGMP Manufacturing Process
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Leukapheresis, 
Cryopreservation 

Thaw and Isolate
CD25 + Enriched Cells

Activate and Expand 
T- Reg Cells

Formulate Cells

Quality Control & 
Release

Reinfuse Cells
1

2

34

5
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Shipping and Product Use Study Design

Control: Not shipped

Taiwan → Singapore → Taiwan

Taiwan → USA → Taiwan

Sample

96 hrs 120hrs 144 hrs 168hrs

3hr @RT 3hr @RT 3hr @RT 3hr @RT

3hr @RT 3hr @RT 3hr @RT 3hr @RT

3hr @RT 3hr @RT 3hr @RT 3hr @RT

2-8°C

2-8°C

2-8°C



Shipping and Product Conclusions for Phase 2 Use 

Conclusions:

▪ TRK-001 is able to be shipped/ flown without loss of viability or function

▪ Product Expiration  is 120 hrs

▪ Product can be used up to 3 hours after placed at room temperature



Lymphodepletion: The Importance of Conventional T Cell Depletion in Treg Therapy
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▪ A 1:1 or 1:2 ratio of Tregs to conventional CD4+ T cells (Tconv) is control Tconv immune responses 

▪ A high prevalence of Tregs is needed to establish a dominant tolerogenic milieu through bystander 
suppression that is later maintained locally by infectious tolerance 

▪ A drastic change of Tconv to Treg balance is needed due to small percentage of nTregs (<5% of 
circulating CD4+ T cells) in peripheral blood

▪ Leveraging clinically available strategies for T cell depletion with alemtuzumab or thymoglobulin can 
reduce the CD4+ Tconv pool by 95-99% to approximately 4.6 x 109 cells. 

Lymphodepletion using T cell-depleting monoclonal (alemtuzumab) or polyclonal antibodies 
(thymoglobulin) is essential to the clinical application of Tregs. 

Hara M, Kingsley CI, Niimi M, et al. IL-10 is required for regulatory T cells to mediate tolerance to alloantigens in vivo. J Immunol 2001; 166:3789–3796

Graca L, Thompson S, Lin CY, et al. Both CD4+CD25+ and CD4+CD25- regulatory cells mediate dominant transplantation tolerance. J Immunol 2002; 168:5558–
5565

Francis RS, Feng G, Tha-In T, et al. Induction of transplantation tolerance converts potential effector T cells into graft-protective regulatory T cells. Eur J Immunol 
2011; 41:726–738

Kendal AR, Chen Y, Regateiro FS, et al. Sustained suppression by Foxp3+ regulatory T cells is vital for infectious transplantation tolerance. J Exp Med 2011; 
208:2043–2053.

Tang Q, Lee K. Regulatory T-cell therapy for transplantation: how many cells do we need? Curr Opin Organ Transplant 2012; 17:349–54.
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TRACT-KD-101:  Eligibility CTP v9

Key Inclusion Criteria
1. Males or females aged 18-65 years as of the date of informed consent who will undergo a single organ, living donor kidney transplant.
2. Donor aged 18-65 years as of the date of organ donation. A certain degree of HLA matching between the donor and the recipient is not

required.
3. Blood type compatibility between recipient and donor must be established as follows.

4. No prior organ transplant of any kind.

Recipient Blood Type Acceptable Donor Blood Type
A A or O
B B or O

AB A, B, AB, or O
O O

Key Exclusion Criteria
1. Known sensitivity or contraindication to thymoglobulin, everolimus, sirolimus, or tacrolimus or other immunosuppression medication prescribed.
2. Subjects with an active infection considered clinically significant by an investigator that has not resolved prior to transplant
3. Subjects with a positive flow cytometric crossmatch using donor lymphocytes and recipient serum.
4. Subjects with PRA >80% per SOC pre-transplant assessment. PRA must be repeated prior to transplant if patient receives a blood product

transfusion after the initial assessment.
5. Subjects with current or historic donor specific antibodies.
6. Body Mass Index (BMI) of < 16 kg/m2 or > 38 kg/m2 per SOC pre-transplant evaluation.



Summary and Conclusions

• Nearly all clinical trials of tolerance induction in kidney transplantation have 
been conducted in living donor kidney transplantation

• LDKTx offers logistical and immunological advantages for early phase trials of 
Tregs as compared to deceased donor transplantation

• Questions remain re: best IS reduction strategy when using Tregs, role of 
lymphodepletion, biomarkers to be used to guide long term patient 
management

• TRK-001 expansion data suggests “world-wide” distribution of a fresh product 
is possible….
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Dynamic Biotech Landscape of Cellular Therapies for Immune Indications



#WTC2025www.wtc2025.org
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