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T o paraphrase the recent popular media, there 
is a buzz of excitement throughout industry 
thought leaders and to a lesser extent in 

academia on personalised (also precision) medicine 
(PM) and immune checkpoint inhibitors (ICI) among 
other advances, that many have credited for the 
coming of age of immunotherapy for cancer.

I have previously addressed PM, and therein the role 
of the immune system as a personalised therapeutic 
intervention, in an earlier Editorial [1] and Geanta 
more recently considered additional aspects of PM in 
ON [2]. Therefore, it only seems appropriate that as 
emerging cancer therapeuses, buoyed by ICI, are being 
increasingly utilised to target the immune system 
stimulating an antitumour response that, we take a 
cursory look at some of the factors taking us toward 
the possible realisation of immunotherapy for cancer.

With increasing knowledge how to regulate and 
direct the immune response a key factor in the use 
of immunotherapy unlike chemotherapy and other 
treatments is that the immune system has exquisite 
sensitivity and specificity and has traditionally held 
promise for eradicating, if not controlling, cancer 
locally and systemically, sparing normal tissue and 
with minimal sequelae. Furthermore, the immune 
system may leave behind a long-term memory 
serving to protect the patient from subsequent 
disease. Presently, to my knowledge there is no 
treatment regimen for cancer that can claim such 
specificity of memory.

Among many questions arising out of very 
early independent endeavors to the use of BCG 
augmentation and cryoimmunotherapy (development 
of an immune response following in situ cryoablation 
[reviewed in 3]) were: i) can we predict who will 
benefit vs. be harmed, i.e., when will it work and ii) 
how do we monitor the patient’s response. Evolving 
therefrom was the concept of “immunostaging” 
–a method of assessing a patient’s immune status 
before and after immunotherapy [3]. Just as cancer 
is clinically staged and graded, immunostaging is 
essential in consideration of the development and 
treatment of cancer. Obviously (but in the beginning 
only to a sanguine few) immunotherapy is based on 
the premise tumours are antigenic, but essential, the 
patient has to possess the innate (or augmented) 
ability to respond, i.e., immunocompetancy, to the 
tumour. Of growing importance as clinical trials 
of immunotherapy have increased, immunostaging 
paved the way toward recognising the bidirectional 
nature of the immune response, i.e., which was 
tumouricidal (beneficial) vs. tumour enhancing 
(harmful), and the necessity to down regulate the 
tumour enhancing effects of T suppressor cells via 
cyclophosphamide. After some time, the realisation 
of the importance of immunostaging, or some 
paradigm thereof, including expanded realisation of 
the role of the tumour microenvironment (early-on 
considered by the author), have appeared in several 
articles [reviewed in 4].

With the advent of improvements in criteria 
toward patient selection as to who will benefit from 
immunotherapy, questions and challenges continue in 
regard to how do we monitor the immune response 
and determine its clinical efficacy.

Traditional Response Evaluation Criteria in Solid 
Tumours (RECIST) and WHO Criteria for evaluation, 
e.g., of radiologic and chemotherapeutic responses, 
wherein effectiveness noted by tumour shrinkage 
translate to patient benefit have been found to 
be misleading with immunotherapy. For example, 
some lesions may even increase in size before 
regressing. Herein, biopsy has shown lymphocytic 
infiltration rather disease progression. These, and 
other observations have resulted in an alternative 
Immune-Related Response Criterion (irRC) [5]. The 
benefit of using irRC correctly captures responses in 
patients, who benefit from immunotherapy that are 
missed with conventional criteria. Of note, immune 
agents may require additional time to achieve 
measureable or sustained clinical effects. Absence of 
this knowledge can lead to inaccurate interpretation 
of the beneficial effects of immunotherapy.

Mentioned at the outset ICI, a new approach to 
immunotherapy combines several immunological 
agents to prime an antitumour response and prevent 
suppression of existing new responses.  

Cytotoxic T-lymphocyte-associated antigen-4 (CTLA-
4) was the first ICI to be clinically targeted.  Normally, 
following T-cell activation, CTLA-4 is upregulated on 
the plasma membrane where it functions to down 
regulate T cell function. Appreciation of CTLA-
4 as a negative regulator of immunity led to the 
demonstration that antibodies to CTLA-4 resulted 
in antitumour immunity. Antibodies targeting CTLA-
4, e.g., ipilumumab, have shown clinical responses 
in melanoma patients and other malignancies [6]. A 
second ICI of clinical interest is programmed cell death-
1 receptor (PD-1) and ligands PDL-1 and PDL-2. PD-1 is 
a negative regulator of T cell activity at various stages 
of the immune response when it reacts with its two 
ligands PDL-1 and PDL-2. Antibodies that disrupt PD-1 
have entered clinical development, e.g., pembrolizumab 
and nivolumab have been approved for melanoma [6].

Albeit, without a doubt, ICI have substantially 
improved the successful prospect of immunotherapy, 
they are not without associated toxicities [7].  
Termed immune-related adverse events (irAEs), they 
are typically transient, but occasionally can be severe 
or fatal. The most common and important irAEs 
are dermatologic, diarrhea/colitis, hepatotoxicity 
and endocrinopathies. They are suggested to 
be associated with general immunological 
enhancement, transient immunosuppression with 
corticosteroids and TNF-alpha antagonists.

Extensive, if not exhaustive, studies have 
demonstrated an irrefutable interrelationship 
between immunity and cancer, bringing us to the 
present state toward the future realization of 
immunotherapy for cancer.
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