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Immune checkpoint inhibitors (ICIs) have improved 
clinical responses and overall survival for patients 
with non-small cell lung cancer (NSCLC). However, 
their action is quite often correlated with increased 
occurrence of immune related adverse effects 
(irAEs). In severe cases, strict control and prediction 
of such events is of highest importance. Interestingly, 
low grade irAEs, observed after anti-PD-1 treatment 
are associated with better overall response rate 
(ORR) or higher survival benefit1-2. In this study we 

have focused on the discovery of plasma based 
proteomic profiles associated with irAEs in two 
cohorts of late stage NSCLC patients receiving PD-1 
blockade. Samples were collected prior (0-weeks) and 
after 8-weeks into treatment.  
Figure 1: Progression free survival with regards to 
toxicity only (A) and response with toxicity (B) 
Low toxicity (tox, irAEs) is defined as grade two and 
lower, whereas response is defined as stable disease, 
partial and complete response. Time is given in days.

Figure 2: Proteomic profiles associated to 
toxicity
We have employed sPLS-DA3 approach to identify  

Figure 4: Response and toxicity related profile
To asses which proteins are associated with 
response and especially low grade toxicity which 
shows survival benefit (see Fig.1, B) we have 
looked for common signatures between irAEs, 
PFS and response (see our ESMO TAT 2021 
poster for more details)4. We have identified 13 
proteins in irAEs signature which were shared (A). 
Among these CD14 and CD5L showed a potential 
prognostic value (B).

Figure 5: Functional analysis 
Using STRING platform we have identified a 
network of 5 proteins involved, among others, 
in immune, inflammatory, vesicle transport, and 
acute phase related responses with central role 
being played by ORM2.
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with toxicity development and prognosis. 
• Survival benefit of low grade toxicity in 

subpopulation of responding patients was 
also investigated. Potential regulatory axis 
consisting of RBP4, LRG1, SPP2, SERPINF2 
and ORM2 (with ORM2 playing a central role) 
was identified based on STRING interaction 
database. 

• Management of toxicity during 
immunotherapy would benefit greatly from 
new actionable biomarkers. 

• In this study, deep proteomic analysis of 
plasma provided insights into dynamic 
changes prior and post treatment allowing 
for identification of protein signatures 
related to immune response, lipid and 
glycosylation regulation that are associated 
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Figure 3: Unsupervised hierarchical clustering  
All 82 proteins were verified using unsupervised 
clustering. Subjects were grouped into three main 
clusters following irAEs levels, two of which were 
significantly enriched in low and high toxicities 
(p-value < 0.02) and resembled survival profile 
(see Fig. 1A).
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proteins related to toxicity using samples 
collected prior treatment. In total, 82 proteins 
were associated with irAEs. Apart from immune 
response related, many proteins involved in lipid 
(e.g. CETP) and glycosylation regulation (e.g. 
FUCA2) were found.  
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