
Precision Health in IBD:
Cell & gene therapy is on the horizon

Megan K. Levings
mlevings@bcchr.ca


[image: image1.jpg]THE
UNIVERSITY OF
BRITISH
COLUMBIA









Cell and gene therapy is transforming medicine

• Living drugs

• Pioneered with BMT

• Solidified with cancer 
immunotherapy

• Poised for broad utility

There are currently >1,000 clinical trials for cell and gene therapies registered with ClinicalTrials.gov



The key cell & gene therapy success in cancer

Emily Whitehead, first child to receive CAR-T cell therapy 

CD19 CAR-T cells

Now 6 FDA (3 Health Canada) approved 
CAR-T cell therapies



Gut microbiome controls CD19 CAR-T cell 
response and toxicity

Smith….van den Brink, Ruella, Nat Med 2022 

antibiotics

No antibiotics



CD19-Targeted CAR T Cells in Refractory Systemic 
Lupus Erythematosus
Mougiakakos, Mackensen, Schett et al

CAR-T cells: potential for transformative impact in autoimmunity

Nature Medicine, 2022

https://pubmed.ncbi.nlm.nih.gov/?term=Mougiakakos+D&cauthor_id=34347960
https://pubmed.ncbi.nlm.nih.gov/?term=Mackensen+A&cauthor_id=34347960
https://pubmed.ncbi.nlm.nih.gov/?term=Schett+G&cauthor_id=34347960


Castro-Dopico, Colombel, Mehandru. Curr Opin Pharmacol. 2020

Is there a rationale to use CD19 CAR T cells in IBD?

- Conditioning?
- Patient profile?

- Concomitant therapy

- Risk of life-long B cell 
aplasia



CD19-CAR T cells in Canada



Unmodified Treg therapy is already happening in IBD

Voskens et al. Inflamm Bowel Dis 2017; Wiesinger et al. Front Immunol 2017

Cell therapy labs across 
Canada have access to this 
infrastructure



Voskens, …, 
Atreya, Neurath. 
BMJ Open 2021

Phase I, open-label, fast-track Treg dose-escalation in UC

• 1x106/kg  (84 
million) Tregs

• No pre or post 
conditioning



Rationale for genetically-modified Treg therapy in IBD

Nambu…Muise et al, Clinical Gastroenterology 
and Hepatology. 2022

CD4^LVFOXP3 for IPEX



CAR-Treg therapy is on the horizon for IBD
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The future of Treg engineering

Boardman & Levings, JACI 2022



Discussion Points
• Rationale to use CD19 CAR-T cell 

therapy

• Interest in pursuing unmodified Treg 
therapy in Canada

• Pathway to genetically-modified Tregs

- Adjunct therapies 

- Patient population (biomarker stratified?)

- Markers of efficacy?

- Cost/benefit
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