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OPPORTUNITY OVERVIEW

• Dr Zelenay and the team at the Cancer Research UK Manchester Institute, University of Manchester have 
shown a critical role of COX-2-dependent inflammation in initiating a cancer promoting inflammatory response 

• A novel biomarker – COX-2 inflammatory signature (COX-IS) has been developed, integrating both COX-2-
associated pro-tumourigenic and anti-tumourigenic inflammatory factors in a multi-gene expression ratio to 
predict both patient survival and response to immunotherapy in multiple malignancies

• The COX-IS is widely prognostic even when adjusted for age, gender, tumor stage and other disease-specific 
features 

• Strong proof of concept data on overall patient survival predictions across various malignancies, and on 
treatment outcome predictions for both PD-1/PD-L1 or CTLA-4 blockade therapy across multiple patient 
cohorts in several cancer types

• The COX-IS outperforms gene signatures centered on T cell inflammation or IFN-γ-signalling and is predictive 
even in cancer types in which TMB or PDL1 are not associated with response



• Immune check point inhibitor therapy (ICI) is approved and in 
active clinical trials for multiple advance cancers treatment

• There is an unmet clinical need for a robust biomarker for 
determining responsiveness to ICIs

BACKGROUND



C OX 2  E X P R E S S I O N  I S  A  H I G H LY  DY N A M I C  B I O M A R K E R  T R AV E RS I N G  
C A N C E R  T Y P E S

COX-2 expression can be used to delineate Cancer-Promoting (CP) from Cancer-Inhibitory (CI) inflammation in many human 
cancers

The positive and negative association of COX-2 with CP and CI factors, respectively, are highly statistically significant in 
tumours as shown in the figure below. Here Dr Zeleney’s group show the correlation of PTGS2 (codes for COX-2) expression 
across different human cancer datasets



C OX - I S  C A N  B E  U S E D  A C R O S S  M U LT I P L E  C A N C E R  T Y P E S ,  A G E ,  
G E N D E R ,  T U M O U R  S TA G E  A N D  OT H E R  F E AT U R E S

The COX-IS is an Independent Prognostic Factor useful across a multitude of disease-specific features 

Dr Zeleney’s group show in figure A below that survival of patients with multiple cancer types can be effectively stratified using 
COX-IS. Patients with higher COX-IS had worse outcomes in all malignancies tested.

In Figure B, Dr Zeleney’s group show a multivariate Cox regression analysis when adjusted for multiple factors including age, 
gender, tumour stage, and other disease-specific features. 



C OX - I S  I S  A  P OW E R F U L  C O M B I N AT I O N  O F  M A N Y  C O M P O N E N T  
C A N C E R - I N H I B I TO RY  A N D  C A N C E R - P R O M OT I N G  FA C TO RS

The COX-IS signature relies on the big picture generated by its component parts and outperforms other signatures.

In the figure below, Dr Zeleney’s group show the hazard ratio associated with other gene signatures and the individual gene 
elements of the COX-IS. It is the combination of these individual elements that makes COX-IS unique.



S U RV I VA L  C A N  B E  E F F E C T I V E LY  T R A C K E D  U S I N G  C OX - I S  I N  
M U LT I P L E  C A N C E R  T Y P E S

Using the COX-IS signature, patient survival with Melanoma and Bladder cancer patients can be clearly tracked as shown in 
the figure below.



C OX - I S  I S  A  R O B U S T  B I O M A R K E R  F O R  D E T E R M I N I N G  
R E S P O N S I V E N E S S  TO  I C I S

The COX-IS signature fulfils an unmet need in predicting the outcome of ICI in patients across multiple cancer types and in multiple ICI 
drugs/combinations (PD-L1 and CTLA-4).

COX-IS is lower in patients that benefited from ICI than in those that did not, regardless of the cancer type or the immune 
checkpoint drug used. R - Responder and NR - Non-Responder.



T H E  C OX - I S  I S  B E T T E R  AT  D E T E R M I N I N G  I C I  R E S P O N S I V E N E S S  
T H A N  OT H E R  S I G N AT U R E S  A C R O S S  C A N C E R  T Y P E S

The COX-IS is more powerful and reliable at distinguishing responders from non responders than CD8+ T cell, NK cell, or IFN-g 
signatures or the T cell-inflamed signature across cohorts.

Figure A shows that the COX-IS associates with immune checkpoint blockade outcome irrespectively of treatment and cancer type 
even in cancer types where TMB or PDL1 fail to do so

Figure B shows COX-IS superior performance against other signatures in multiple cohorts and Figure C shows a deeper breakdown of 
COX-IS sensitivity against the other signatures in two of the largest cohorts available for analysis.

Figure D shows that COX-IS is superior to TIS, IFN-g , or CD8+ T cell signatures in both bladder cancer and RCC  in predicting 
responsiveness to ICB in Different Tumour Types



• T h e  C O X - 2  i n f l a m m a t o r y
signature technology is available for direct 
licensing or co-development

• The COX-IS IP is protected by a patent 
application W O 2 0 1 9 2 4 3 5 6 7 A 1
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