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Learning Objectives

• Why certain patients may respond to cancer immunotherapies while others 
may not.

• The story of Tregs.

• Explore the clinical possibilities of Treg surveillance and optimization in 
treating cancer and other auto immune conditions.
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Is cancer a failure of our Immune system?

Douglas Hanahan, Robert A. Weinberg et al. 
Hallmarks of Cancer: The Next Generation, Cell 
2011

Dunn G et al. The Immunobiology of Cancer 
Immunosurveillance and Immunoediting Immunity, 
2004
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Is cancer a failure of our Immune system?

Galassi et al., The hallmarks of cancer 
immune evasion, Cancer Cell (2024)

Three Es model, the host immune system 
• eliminates malignant cell precursors and 
• contains microscopic neoplasms in a dynamic equilibrium, 
• preventing cancer outgrowth until neoplastic cells acquire 

genetic or epigenetic alterations that enable immune escape. 

This immune evasive phenotype originates from various 
mechanisms that can be classified under a novel ‘‘three Cs’’ 
conceptual framework: 
(1) camouflage, which hides cancer cells from immune 

recognition, 
(2) coercion, which directly or indirectly interferes with immune 

effector cells, 
(3) cytoprotection, which shields malignant cells from immune

cytotoxicity. 

Blocking the ability of neoplastic cells to evade the host immune 
system is crucial for increasing the efficacy of modern 
immunotherapy and conventional therapeutic strategies that 
ultimately activate anticancer immunosurveillance. 
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Allogenic SCT  Autologous CAR T cells  Allogenic (Donor derived) CAR T cells 

Cancer Res. 2016;76(22):6445-6451. 
doi:10.1158/0008-5472.CAN-16-1311

What we:

Want 
• Sustained GVL

Don’t want 
• Severe GVHD
• Infections
• Organ toxicity 
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CHOC Stem cell transplant and cellular therapy program 2019-2023

Kreidieh, F., Abou Dalle, I., Moukalled, N. et 
al. Int J Hematol 2022

Gao, Y., Wu, H., Shi, Z. et al. Bone Marrow 
Transplant 2023
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Kreidieh, F., Abou Dalle, I., Moukalled, N. et al.
Int J Hematol 2022
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While we celebrate our recent advances and 
success with 

stem cell transplant 
cellular therapy and 

cancer immunotherapy-

We question…. 

Why doesn’t it work in some 
patients?
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T cell primer

Waldman, A.D., Fritz, J.M. & Lenardo, M.J. A guide to cancer immunotherapy: 
from T cell basic science to clinical practice. Nat Rev Immunol 20, 651–668 
(2020).

Resting T cells become activated after 
stimulation by cognate antigen in the context of 
an antigen-presenting cell and co-stimulatory 
signals. 

Activated T cells produce and consume 
proliferative/survival cytokines, for example, IL-2, 
IL-4 and IL-7, and begin to expand in number. 

If CD4+CD25+ regulatory T (Treg) cells are 
present, they can deprive the cycling T cells of 
proliferative/survival cytokines, especially IL-2, 
causing them to undergo apoptosis. 
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Currently we have 15 patients and 14 related donors enrolled 
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Regulatory T cells (Treg) primer

Regulatory T (Treg) cells are a subset of CD4+ T cells 
with immunosuppressive effects through various cellular 
and humoral mechanisms: 

• cytotoxic T lymphocyte antigen 4 (CTLA-4)-mediated 
suppression of antigen-presenting cells,

• consumption of IL-2 and 
• production of immune inhibitory cytokines (IL-10, IL-

35, and TGFβ) and 
• via molecules like (perforin and granzyme), which 

damage target cell membrane leading to apoptosis.
• Tregs can sequester, by the high expression of CD25, 

IL-2 from the microenvironment reducing effector T 
cells proliferation

• IL-2 starvation reduces NKs from proliferating and 
exhibiting effector functions as well. 

• NKs can be directly affected by Tregs in a membrane 
bound TGF-ß dependent manner. 

• Tregs have a direct effect on B-cells via PDL1/PD-1 
interaction and DCs via both CTLA-4 and LAG-3. 
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Clinical trials to translate research for better patient care

Bedside  Bench

• Tregs:Tcons:NK cells, their 
respective cytokines and gut 
microbiome as biomarkers in

• Allogenic SCT
• CAR-T cell response
• Inflammatory Bowel Disease
• Multiple Sclerosis
• ITP

Bench  Bedside

• Modulating Tregs:Tcon:NK cells 
and gut microbiome supported by 
cytokines

• Sustained GVL in Allogenic stem 
cell transplant

• CAR-T cell persistence
• Transplant for IBD treatment
• Transplant for MS
• ITP treatment 
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Gut microbiota diversity before ALLO HSCT as predictor of mortality in children

Masetti et al Blood 2023
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Role of Regulatory T Cells in Predicting Outcomes of 
HSCT and CAR-T cells

1. Sequential time points for testing Treg 
percentages for host immune profiling

2. Monitor engraftment, GVHD, disease 
progression, infections and organ toxicity

7-14 days prior to stem cell 
transplant (SCT)

Day 0 SCT (on donated 
product, not recipient)

After transplant at Day 30, Day 60, 
Day 100, and Day 180, Day 270

One year post allogeneic 
hematopoietic SCT

Keri Zabokrtsky
Nerida Guerrero

Clinical Co-investigators
- Dr Van Huynh
- Dr Carol Lin
- Dr Jamie Frediani
- Dr Ivan Kirov
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R1

Flowcytometry protocol

Caitlin Calhoun 
BSc, PharmD, RPh
Faith Kim  Bsc.
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Preliminary data  - Patient CHOC 001 – CHOC015 
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Are Tregs the bad guys or a good guys?

Sustained GVL  – CAR T cell expansion and persistence  

• Duell J, Topp MS et al. Frequency of regulatory T cells 
determines the outcome of the T-cell-engaging antibody 
blinatumomab in patients with B-precursor ALL. Leukemia. 
2017

• Good, Z., Spiegel, J.Y., Sahaf, B. et al. Post-infusion CAR 
TReg cells identify patients resistant to CD19-CAR therapy. Nat 
Med 2022.

• Gournay V, Chevalier M et al, Immune landscape after allo-
HSCT: TIGIT- and CD161-expressing CD4 T cells are 
associated with subsequent leukemia relapse, Blood, 2022, 

• Blazar, B.R., Hill, G.R. & Murphy, W.J. Dissecting the biology 
of allogeneic HSCT to enhance the GvT effect whilst 
minimizing GvHD. Nat Rev Clin Oncol 17, 475–492 (2020).

Acute and chronic GVHD 

• Whangbo JS, Koreth J. The role of regulatory T cells in graft-
versus-host disease management. Expert Rev Hematol. 2020.

• Alho AC, Ritz J. et al. Unbalanced recovery of regulatory and 
effector T cells after allogeneic stem cell transplantation 
contributes to chronic GVHD. Blood. 2016

• Soares MV,, Lacerda JF. Naive and Stem Cell Memory T Cell 
Subset Recovery Reveals Opposing Reconstitution Patterns in 
CD4 and CD8 T Cells in Chronic Graft vs. Host Disease. Front 
Immunol. 2019

• Gooptu M, Cutler CS. Effect of Sirolimus on Immune 
Reconstitution Following Myeloablative Allogeneic Stem Cell 
Transplantation: An Ancillary Analysis of a Randomized 
Controlled Trial Comparing Tacrolimus/Sirolimus and 
Tacrolimus/Methotrexate (Blood and Marrow Transplant 
Clinical Trials Network/BMT CTN 0402). Biol Blood Marrow 
Transplant. 2019

Right proportion Treg:Tcon:NKcell at right time
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Clinical trials to translate research for better patient care

Bedside  Bench

• Tregs:Tcons:NK cells, their 
respective cytokines and gut 
microbiome as biomarkers in

• Allogenic SCT
• CAR-T cell response
• Inflammatory Bowel Disease
• Multiple Sclerosis
• ITP

• Modulating Tregs:Tcon:NK cells 
and gut microbiome supported by 
cytokines

• Sustained GVL in Allogenic stem 
cell transplant

• CAR-T cell persistence
• Transplant for IBD treatment
• Transplant for MS
• ITP treatment 

Bench  Bedside
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THANKS !!

• Keri Z, Caitlin C, Faith K, Charrissa C, Sahar N, Nerida G, Kathy D, 
Dorian C, Kristen K, Yostina A, Regina T, Hiba K, Leia R, Phuong D, 
Sasha P, Brent D, Terence S and other members of the research 
institute

• Dien N, Pham T, Karen L, Ruba I, Linda G and other members of the 
BMT lab

• Scott I, Monika D, Danielle M, Janet T, Ana T, Nancy K, Vivian W, 
Caitlin G and all our other colleagues on the clinical team

• Patients and their families

RESEARCH SUPPORT 
• Stanley Ekstrom Foundation
• CSO Grants
• PSF Grants
• St. Baldrick’s Foundation
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