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Ipilimumab Augments T-Cell Activation 
and Proliferation

Adapted from O’Day et al. Plenary session presentation, abstract #4, ASCO 2010.
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Anti-CTLA-4 Induces Regression of Transplantable Colon Carcinoma

Days After Tumor Injection
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Ipilimumab Phase II and III data :
Primary analysis of pooled overall survival (OS) data in context of 
prior standard care 

Dirk Schadendorf et al. JCO 2015;33:1889-1894

Chapman et al. J Clin Oncol, 1999
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Four Patterns of Response to Ipilimumab Therapy 
Observed

• 2 conventional:

– Response in baseline lesions 

– ‘Stable disease’ with slow, steady decline in total 
tumor volume 

• 2 novel:

– Response after initial increase in total tumor volume 

– Response in index plus new lesions at or after the 
appearance of new lesions 
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Ipilimumab Pattern of Response: Atypical

3 mg/kg 
ipilimumab

Q3W X 4

Pre-treatment

Week 36: Still Regressing

Week 12: Progression

Week 20: Regression

New lesions

Source: 2008 ASCO 
Abstract #3020 Wolchok.

July 2006
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Summary of First-in-Human 89Zr IAB22M2C PET/CT
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• All dose levels safe
• Increase in  IAB22 protein dose changes biodistibution of agent
• See saturation of T-cell rich tissue with increased dose (i.e Spleen &BM)

Pandit-Taskar et al., J Nucl Med, 2019
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Day1: 6 h Day 6

FDG PET/CT
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Is a drug hitting its target?
Pharmacodynamic imaging of T cells: Melanoma

• Localization 89Zr-Df-IAB22M2C in known area of tumor with high uptake
• Activity is stable and can be easily quantitative
• Same day imaging possible
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Pandit-Taskar et al., J Nucl Med, 2019
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GITR Agonism as a means to 
overcome suppressive cells in the 
microenvironment
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GITR 
(Glucocorticoid Induced Tumor necrosis factor Related gene 

• Constitutively expressed at high levels on regulatory T cells

• Expressed at low levels on resting CD4 and CD8 T cells

• Upregulated following T cell activation (24-48hrs)

• GITR-L is expressed mainly on macrophages, DC’s, B cells

GITR

Extracellular:
3 Cysteine 
rich motifs

High homology to
OX-40 & 4-1BB

Intracellular:
TRAF interaction 

Watts TH. Ann Rev Immunol. 
2005;23

Agonist antibodies to GITR (DTA-1) have been demonstrated to break self tolerance

TNF family members: targets for agonist immunotherapy
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Anti-GITR (DTA-1): B16 murine transplantable melanoma model
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DTA-1 causes 50% reduction of intra tumor Tregs:

Reduced Tregs alters CD8:Treg ratio and correlates with 
enhanced Teff function
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First in-human Phase 1 trial with the fully humanized 
agonist anti-GITR antibody TRX518 

Phase 1, open-label, non-randomized, single ascending dose trial 

TRX518
Safety and tolerability

Pharmacokinetics

Immune activity/ 
Pharmacodynamics

N297A

Patients with 
advanced refractory 

solid tumors 

Aglycosyl humanized agonist 
anti-human GITR mAb

(dose range: 0.0001-8.0 mg/kg)

ClinicalTrials.gov Identifier: NCT01239134.

Zappasodi et al., Nature Medicine, 2019

Roberta Zappasodi
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Patients & Samples

First in-human Phase I trial with fully humanized 
agonist anti-GITR antibody TRX518 

• 37 patients with available pre- and post-therapy (up to 8 time points) PBMC samples for FACS analyses;
• 8 patients with available pre- and post-therapy tumor biopsies for analyses of immune infiltrate (*).

TRX518 Dose (mg/kg)
0.005 0.05 0.5 1 2 4 8

Cohort 3 Cohort 4 Cohort 5 Cohort 6 Cohort 7 Cohort 8 Cohort 9
LUNG COLON COLON COLON COLON* COLON* MELANOMA*

MELANOMA FIBROMELLAR HEPATOCA COLON LUNG COLON LUNG BLADDER*

THYMIC 
CARCINOMA GASTRIC ADENOCA MELANOMA LUNG LUNG* ADENOID CYSTIC GIST

THYMOMA UROTHELIAL OVARIAN MELANOMA* LUNG* ENDOMETRIAL PANCREAS HEAD 
ADENOCA

MELANOMA LUNG HEPATOCELLULAR PNACREATIC
UROTHELIAL MELANOMA* LARYNGEAL

LEIOMYOSARCOM
A NEUROENDOCRINE

Zappasodi et al., Nature Medicine, 2019
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TRX518 preferentially affects Tregs and GITR+

Tregs in peripheral blood

CD4+ TeffCD8+ T cells NK cells
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Zappasodi et al., Nature Medicine, 2019
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Tregs are similarly modulated in PBMC and tumor 
after TRX518
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Question
Concordant down-regulation of Tregs in peripheral blood and 
tumor upon TRX518 was not sufficient to achieve substantial 

clinical responses in this patient population

Model in mice the determinants of anti-tumor 
activity of anti-GITR
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Model of response and refractoriness to αGITR – Role 
of Tregs

Days post B16 injection
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Model of response and refractoriness to αGITR –
Role of T-cell exhaustion

Gene expression analyses in purified CD8+ TILs
(6 days after αGITR)
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Overcoming refractoriness to αGITR with PD-1 blockade

Days post B16 injection
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Zappasodi et al., Nature Medicine, 2019
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Overcoming refractoriness to αGITR with PD-1 blockade
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Killing assay with purified CD8+

TILs (6 days after αGITR)
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28-day cycles

Day 1 Day 8 Day 15 Day 22 30-day
follow-up

LTFU
Q12 weeks 

Screening
≤28d

On treatment biopsy 
CD21 ± 7 days 

Day 29 

21-day cycles 
TRX518 (Loading Dose, 2 or 4 mg/kg)

Pembrolizumab (200 mg)
TRX518 (1 mg/kg)

Pembrolizumab (200 mg)

A multi-part Phase 1 multicenter open-label study of TRX518 in 
combination with pembrolizumab or nivolumab in adults with 
advanced solid tumors

ClinicalTrials.gov Identifier: NCT02628574.

Pre-treatment biopsy 

PBM
C

TRX518 (Loading Dose 2 or 4 mg/kg)
Nivolumab (240 mg)

TRX518 (1 mg/kg)
Nivolumab (240 mg) 

TRX518 (1 mg/kg)
Nivolumab (240 mg) 
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Concluding Thoughts

• Consider: did the drug fail or did the trial fail to 
evaluate it intelligently?

• Translational research is a team sport; 
collaborate with all colleagues to reach best 
conclusions.

• Never stop asking “why?”
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