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Today, many regulatory approvals rely on data from surrogate endpoints, which predict clinically 

meaningful outcomes as the primary and secondary endpoints for novel cancer therapies. These 

“tumor-centered endpoints” are based on quantitative changes in tumor burden as measured across a 

given clinical trial population. They are used in addition to overall survival (OS) or in place of OS 

and include, for instance, progression-free survival (PFS), objective response rate (ORR), and 

duration of response (DOR).  

In recent years, single-arm studies have increasingly been approved based upon notable rates of 

response (eg, ORR) in cases of efficacious single-agent therapies. Such was the case in 2016. In an 

innovative move, the FDA granted an accelerated approval of immune-checkpoint inhibitor (ICI) 

pembrolizumab (Keytruda) for the treatment of squamous cell head and neck carcinoma. Although 

the approval was contingent upon further testing that would prove pembrolizumab’s superiority to 

the standard of care in a randomized setting, it was preliminarily granted based on the noteworthy 

ORR results from a phase 1B trial.  

To arrive at PFS, ORR, and other similar surrogate endpoints, most response criteria hinge primarily 

upon changes in tumor burden measured on medical imaging reinforced by additional clinical data. 

Tumor measurements are typically based upon contrast enhanced computed tomography (CT) and 

magnetic resonance imaging (MRI) or the combination of CT or MRI with a functional metabolic 

component, most commonly 18F-fluoro-deoxyglucose positron emission tomography combined with 

CT (FDG-PET/CT). Standardized response criteria are necessary to accurately catalogue each 

patient’s response to investigational treatments and to allow for the comparison of responses across 

treatments.  

The revised response evaluation criteria in solid tumors (RECIST 1.1) has remained the most widely 

accepted response criteria for solid tumor cancers for nearly two decades. RECIST 1.1 was 

published under the aegis of the European Organization for Research and Treatment of Cancer 

(EORTC) in 2009.1 Like its predecessors, RECIST2 and the WHO criteria,3 RECIST 1.1 was 

designed to address conventional (i.e., cytotoxic and early targeted) therapies. RECIST 1.1 is a 

proven and efficient means of evaluating the predictable patterns of response seen in conventional 
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therapies for solid tumor. The most characteristic pattern indicating clear response to treatment (or 

stability) is eventually followed by a gradual increase in tumor burden (i.e., progression). However, 

emergent immuno-oncologic therapies, such as the immune-checkpoint inhibitors (ICI), brought 

unexpected patterns of response that would call the utility of the conventional response criteria (e.g., 

RECIST 1.1) into question as an appropriate means for evaluating response to immune-oncology 

treatment.  

 

A precedent in patterns of response 

With the advent of new immune-modulating treatments, such as the ICIs that target the PD-1/PD-L1 

pathways, (e.g., pembrolizumab [Keytruda] and nivolumab [Opdivo]), researchers began to see three 

characteristic trajectories of response that differed from the conventional patterns seen in 

chemotherapies and molecular targeted anti-cancer agents (e.g. tyrosine kinase inhibitors):  

 significant durable response 
 long-term stability  
 in a minority of patients, temporary increase in tumor burden followed by valid response or 

long-term stability  

Durable response: Treatment with ICIs are closely associated with durable responses lasting for 6 

months or more, commonly defined as complete response (CR) or partial response (PR). Durable 

responses are not only seen in ICIs, but also across the spectrum of immuno-oncology in oncolytic 

viral therapeutics such as talimogene laherparepvec (T-VEC) and engineered T-cell therapies such as 

chimeric antigen receptor (CAR) T-cell therapy. In fact, T-VEC was approved based on a primary 

endpoint of durable response rate.4 Nonetheless, it is fair to include that the adequacy of response 

rates as a direct correlation to clinical benefit remains uncertain and durable response continues to 

challenge conventional statistical analysis methods.5,6 

Long-term stability: Many patients who receive ICI treatment will experience a long-term period of 

stability without tumor increase and without tumor reduction, with actual response occurring after 

months or even after years pass.7,8 Similar effects are also found in second-line treatments of ICIs on 

such indications as renal cell carcinoma.9  

Pseudo-progression: The characteristic quality of immune-modulating agents that nearly overturned 

conventions of oncology to date, has been a provisional increase of tumor burden prior to response. 
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Although, this temporary progression or “pseudo-progression” manifests in only a small percentage 

of patients (from 2% to 15% depending upon the indication and treatment), the effect of taking 

participants off the trial who may later respond threaten to impose negative consequences for the 

accuracy of a trial’s endpoint analyses. What is apparent disease progression per RECIST 1.1 can 

prove to be only a transient increase in the size of existing lesions (or the appearance new lesions), 

later followed by an enduring stability or response. The inadequacy of the established response 

criteria (e.g. RECIST 1.1) to fully characterize these previously unforeseen response patterns is what 

compelled researchers to formulate criteria that more accurately address the concerns at hand.  

 

Innovation in response criteria 

In 2009, a group of leading figures in immuno-oncology research published a method to evaluate the 

efficacy of the ICI ipilimumab in a phase 2 clinical trial treating patients with advanced melanoma.7 

From the publication, the larger research community learned that a transitory “pseudoprogression” 

was a likely response pattern seen within a portion of patients who receive ICI therapy, prompting 

concern over the accuracy of RECIST in assessing ICI efficacy. But the Wolchok publication was a 

pivotal point, outlining an immune-related response criteria (irRC) to address the gap.  

The irRC was established as the first tool to address a more accurate estimation of the unique 

responses characterized by ICIs. To test the new approach, researchers at Dana-Farber Cancer 

Institute compared RECIST 1.1 with irRC in the evaluation of patients with advanced melanoma 

treated with pembrolizumab.10 Of the trial participants who underwent imaging for at least 28 weeks, 

14% of those who were categorized as having progressive disease per RECIST v1.1 were considered 

to be free from progressive disease per irRC.10 The paper also elevated an awareness that pseudo-

progression can typically be attributed to inflammation due to the infiltration of T cells into the 

tumor, as evidenced by biopsies.  

… 
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