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The races to identify the specific populations that respond 
remarkably well or have dreadfully worst response to 
immune check point inhibitor (ICI) are hard-edged, 
especially because the cost of these drugs are so devastating 
that people are afraid that the widespread use will lead 
to the destruction of the insurance system and enhance 
the inequality of health among the patients according to 
individual economical status. The first naïve assumption 
was that PD-L1 expression in tumor cells would predict the 
response. The dynamics of PD-L1/PD-1 axis, however, was 
actually more complicated and unstable, thus the attributes 
other than those molecules themselves to predict the 
response continued to be searched for. 

The most perplexing aspect of newly adopted ICIs, some 
of the patients look deteriorating after treatment. That 
situation cannot be accepted for patients, families, and 
attending doctors.

Before molecular analyses of this  phenomenon 
are launched, the practical “facts” should be analyzed 
systematically. Non-small cell lung carcinoma is the most 
debated disease in terms of the options among several 
conventional options of treatment. The French group 
led by Ferrara et al. (1) reported a multi-institutional 
study on hyper-progressive disease (HPD) treated by  
PD-1/PD-L1 inhibitor and compared to the cohort 
treated by single-agent chemotherapy. HPD was defined 
in RECIST version 1.1 as a progressive disease on the first 
CT scan during treatment and ΔTGR (tumor growth rate) 
exceeding 50%, corresponding to an absolute increase in 
the TGR exceeding 50% per month.

The first question is whether HPD occurs more often 
in immune-oncology (IO) treated patients than those 

receiving conventional chemotherapy. The answer was 
yes. The percentage of HPD in a cohort was higher in ICI 
cohort than those treated with conventional chemotherapy 
(single arm). HPD, an unfamiliar category, had been 
proposed and defined in their previous paper (2). They 
draw attention of the oncologists in practice perplexed with 
the unconventional pattern of the response of ICI. These 
unconventional categories include pseudoprogression 
in addition to HPD, and documentation of them is 
accumulating in accordance with the increase in numbers 
of the cases given ICIs. The group including the authors of 
this paper even propose IRECIST as a new measurement 
system, the immune response was added to ordinary 
RECIST (3).

Going back to the original article, they found that 
56/406 (13.8%) cases were defined as HPD. Further 
analysis disclosed HPD was associated with the presence 
of two and more metastatic sites at the beginning of ICI 
therapy. The study was retrospective multicentered study. 
And regimen of immuno-oncology (IO) therapy included 
nivolumab, pembrolizumab, atezolizumab, and durvalumab; 
both programmed cell death 1 (PD-1) and programme cell 
death ligand 1 (PD-L1) inhibitors. The data described here 
is basic clinical observation using conventional modalities, 
and the findings are instinctively persuasive. 

But we should note the 6 of the 62 HPD cases (9.7%) 
obtained clinical response after the defined 6 weeks from 
the initiation of ICIs. There is a methodological problem; 
the definition of HPD such as a growth rate and duration 
depends on the study design (4-6), and it may possibly 
include the pseudo-progressive cases mistakenly. Pseudo-
progression is a tricky concept emerging since ICIs began 
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to be used (7), which also require further investigations to 
clarify the concept and pathogenesis. Thus in the specific 
cases, the clinical response of ICIs might need to be 
carefully judged from a relatively long-term perspective 
compared with the patients who received conventional 
treatments.

Also it is also an important issue to consider genetic 
abnormality of HPD existing in the background. In this 
study, they did not extend their study to comprehensive 
genetic analysis. Recently, Kato and colleagues reported 
that MDM2 family amplification and EGFR alterations 
are clinically relevant to HPD (8) but the cases with HPD 
in their study was only four cases; sample number is quite 
small. A thorough investigation of the genetic relationship 
with HPD is still a challenge in this field and the genetic 
abnormalities underlying HPD might be revealed in the era 
of clinical sequencing by next generation sequencing.

There are many potential attributes to predict the 
effectiveness of ICI. One of the areas is the characterization 
of PD-L1 role in tumor cells. Semi-quantitative estimation 
of immunohistochemical expression in tumor cells is 
proposed to predict the effectiveness in several ICI, not in 
the others.

Robust immunohistochemical predictors are still 
challenges for many pathologists attending the cancer 
immunotherapy (9,10). Another way of estimation of 
PD-L1 in tumor cells is genomic ones ranging from 
amplification (11,12) to structural changes in the  
non-coding region (13,14) using NGS. Tumor mutation 
burden itself is also thought to be a significant predictor of 

the effectiveness of IO, thus exome analysis or mismatch 
repair deficiency assessment in the tumor cells could be 
essential for practice in the future. Other important area is 
tumor microenvironment. Tumor infiltrating lymphocytes 
including CD8 subset of T cells and PD1 positive 
lymphocytes (Figure 1) are believed to be protective. In 
addition to this easily countable index, the metabolic index 
including metabolic mediator of immune escape such as 
IDO pathway (15) and microbiome (16).

Then what happened in metastatic lymph nodes? 
The recent presentation, demonstrated spatiotemporal 
heterogeneity of PD-L1 immunohistochemical expressions 
and copy number variations, highlighting the importance 
of understanding of progressed tumors as a complexed 
biological situation (17). The observations like that by 
Ferrara et al. (1) will continue to draw our attention to the 
whole tumors in the progressed stage including metastatic 
niche.
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