
Translating discovery science into a new therapy to cure 
autoimmune liver diseases
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BACKGROUND
• Autoimmune liver diseases (AILD) affect patients during the most productive 

period of their lives.
• Currently, there are no curative therapies and disease can progress to liver 

failure or liver cancer requiring liver transplantation. Patients have to take 
immunosuppression life long with multiple side effects.

• Liver transplant cost £80,000, additional life-long follow up costs also apply.
• After transplantation, liver disease recurs in 12-60% of patients, requiring re-

transplantation. The health-economic burden on the NHS is enormous.
• Immune regulatory cells (Tregs) are the ‘police’ of the immune system which 

control tissue damaging T cells and are therefore crucial to prevent AILD.

AIM: to explore the mechanism of these cells in order to deliver an 
immunotherapy to treat/cure AILD.
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METHODS

Figure 1: (a) Treg are CD4 T cells which express interleukin-2 receptor (CD25) 
and suppress tissue damaging effector T cells, (b) Treg cells are infused into 
whole-organ liver machine perfusion to test their stability and function. After 
explant liver perfusion we can identify the localization of cells, (c) Good 
manufacturing practice (GMP) clinical grade Treg cells are then generated for 
infusing into patients for an immunotherapy trial in Birmingham’s cell therapy unit.
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RESULTS

Figure 5: AUTUMN clinical trial showed that 40% of infused clinical grade Treg cells
migrate and localize safely to the autoimmune liver (CT scan images).

Figure 4: Deep immune profiling using CyTOF
showed 15 sub clusters of Treg in the blood of
patients with autoimmune liver diseases (N=4).

Figure 2: Liver tissue localization of Treg cells
in autoimmune liver with other killer cells and
Treg restrain tissue damaging killer T cells.

Figure 3: AUTUMN trial design

Figure 6: Percentage migration of infused Tregs homing to liver
and minimal offsite localization in patients with AIH (N=4).

DISCUSSION
• Currently we are testing the stability and function of Treg by perfusing these cells into explant human liver from our transplant programme and results are 

encouraging.
• 15 sub clusters of Treg are observed with cytometry time of flight (CyTOF) in the blood of autoimmune hepatitis patients including Treg subsets which are 

unstable. Thus, we find a way to stabilise these subsets. 
• Localisation of Treg cells with other killer cells is detected by multicolour staining of liver tissue and we are exploring ways to control these tissue 

damaging cells with regulatory T cells.
• Our recent AUtologous GMP Treg infUsion in autoiMmuNe liver disease patients (AUTUMN) trial showed that 40% of infused Tregs infusion is safe and 

40% of cells migrate to the liver with little off target migration to other organs. 
• This confirms that GMP Treg therapy is a promising, realistic, future curative immunotherapy for patients with autoimmune liver diseases. We are now 

planning to deliver our next clinical trial know as SPRING.


