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Overall survival is associated with peripheral immune populations at
baseline and early on treatment

Previous reports have established a correlation between occurrence of immune-related adverse events _ .. _ _ :
(irAE) and better checkpoint immunotherapy patient outcomes, yet these correlations and their underlying Figure 3. Univariate Cox regression analysis of overall survival correlates
biological mechanisms are poorly understood.

To identify cell signatures associated with response and irAE development, we used mass cytometry to Baseline Farly treatment
characterize the immune system in patients with urothelial cancer receiving aPD-1 therapy. Cell phenotypes Cell states Cell phenotypes Cell states
We found several immune features early on treatment associated with survival, including activated CD8 T (% of total lymphocytes) (% of parent) (% of total lymphocytes) (% of parent)
cells, Treg and TIM-3+ classical monocytes (cMono). ] 2] 4 2 | .,
Similarly, Treg, TIM-3+ cMono and CD16+ NK cells were associated with response and irAE presentation. <4 4- 4 4 |j
While some immune features were only associated with response, others were also associated with irAE. -§ . ’ . 4 3
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Several immmune features at baseline and early on treatment were significantly associated with better or
Figure 1. Urothelial cancer (UC) patient cohort from RADIOHEAD study worse overall survival, including Treg, CD38+ HLA-DR+ CD8 populations, and others.
To better understand the immunological mechanisms behind the correlation of irAE presentation and Figure 4. Kaplan Meier overall survival curves for early on treatment populations
response, we performed immune profiling on 75 PBMC samples from 40 UC patients receiving aPD-1
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Figure 2. Mass cytometry methodology
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Peripheral Tregs and CD16+ NK cell clusters are associated with
response and irAE

Figure 5. Peripheral Treg clusters associated with response and iIrAE presentation

We classified patients into the following
groups: clinical responders with irAE
(R-irAE), responders without irAE,
non-responders with irAE and
non-responders without irAE. Unsupervised
clustering identified several differentiating
clusters, including 2 Treg-like clusters that
showed up to 2x higher expression in R-irAE
patients. The Treg clusters differed from
each other in CD38, ICOS and CTLA-4
expression.TIGIT expression was variable.
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Figure 6. NK cell clusters associated with response and irAE presentation
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Unsupervised clustering also found a differentiating NK cell cluster. NK.cyt.c2 is marked by high
expression of CD16 and CD161 and low expression of KLRG-1 and CD57, suggesting an activated,
cytotoxic (cyt) phenotype®. R-irAE patients have the greatest decrease in NK.cyt.c2 from baseline (2-3
fold) across patient groups. Absolute frequencies of NK.cyt.c2 at baseline or early treatment were not
differentiating across groups.

Conclusions

We demonstrate that high-dimensional immune profiling by mass cytometry can detect novel blood-based
biomarkers associated with clinical outcomes.

Based on our findings, there are markers associated with responders broadly, as well as immune features
specific to responders who present with irAE.

Early on treatment, clinical response (including survival) and irAE presentation are associated with higher
frequencies of immune cells with regulatory phenotypes and lower frequencies or greater decreases of
cells with an activated phenotype.

Although checkpoint immunotherapy response and irAE incidence both require activation of a patient’s
immune system, different mechanisms likely apply.

We plan to validate these findings and identify additional markers and mechanisms of response and irAE
with immune profiling on more RADIOHEAD indications.
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