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Over ninety percent of patients being treated with chemoradia-
tion for cancers of the head and neck develop ulcerative muco-
sitis, and more than 65% suffer from mucositis of such severity
that alimentation of solid foods, even soft solids, is impossible
[1, 2]. Oral mucositis is representative of many of the regimen-
related toxicities of which we have studied and described the
demographic, epidemiologic, proteomic, microbiomic, and ge-
nomic features of patients afflicted with these conditions in
search of factors influencing risk, pathobiology, and outcomes.
Yet, we have largely ignored that small percentage of patients
who, despite having the same cancer diagnosis, the same treat-
ment, and the same demographics, never manifest measurable
subjective or objective evidence of the toxicity of interest. In
the case of mucositis, these patients retain pink and intact mu-
cosa, have no diet limitations, maintain their weight, and sail
through treatment symptom-free. What underlies the reasons
that result in this small, but recognizable cohort? And while
mucositis is an established example of a clinically significant
regimen-related toxicity, the finding of a small cohort of pa-
tients who withstand even the most aggressive cytotoxic regi-
mens without any manifestation of adverse outcomes is well-
known. It seems likely that this select group of exceptional
responders might be a source of data which differentiates tox-
icity risk and provides information around toxicity clustering
and pathogenesis that could also provide a conduit for insights
on effective therapeutic options.

The concept of identifying exceptional responders in pa-
tients being treated for cancer and using molecular and bio-
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logical outcomes which characterize responders is not new. In
2014, the National Cancer Institute (NCI) launched the
Exceptional Responders Initiative which evolved from a pilot
program in which Phase 2 results identified 100 patients who
were classified as exceptional responders to their therapy.
Subsequently, the NCI established specific criteria to define
exceptional responders based on having met at least one of the
following criteria [3] for patients being treated for any type of
cancer [4]:

1. 10% or fewer patients receiving the specific regimen had
a complete or durable partial response lasting at least 6
months.

2. Patients achieved either a complete or partial response
lasting at least 6 months as defined by RECIST
(Response Evaluation Criteria in Solid Tumors) or similar
criteria.

3. Patients had a sustained complete or partial response 3
times longer than the median duration of response based
on comparative data from the literature.

As the NCI initiative continues to identify and enroll pa-
tients, Nishikawa et al. performed a comprehensive literature
review to describe the frequency and characteristics of excep-
tional responders and found 180 cases, mostly patients diag-
nosed with breast cancer, that were identifiable [5].

Using tissue from an unbiased cohort identified through the
NCI initiative, Wheeler et al. have recently reported the mo-
lecular mechanisms potentially associated with exceptional
response to therapy using genetic and epigenetic tumor pro-
filing [6]. Their report delineated the potential that data from
this unique population can be used to define mechanism and
identify potential therapeutic targets and identified while re-
dundant pathways can circumvent treatment effect in most of
the population; such was not the case in the exceptional re-
sponder group.

Could such an approach be used in the context of regimen-
related toxicities? It would seem so. The first challenge would
be agreement on the definition of an “exceptional responder.”
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While the NCI focused on tumor diagnosis, a supportive care
approach would be driven by the expected response to a par-
ticular treatment regimen. Thus, we might define a mucositis
exceptional responder as a patient being treated with a stan-
dard concomitant chemoradiation regimen for oropharyngeal
cancer who never develops ulceration (WHO score <2)
throughout the treatment period and for up to 4 weeks there-
after (about 6% of patients). Furthermore, rather than settle on
a single toxicity, we might want to consider a toxicity cluster
(e.g., for the CRT-HNC patient—no mucositis or dermatitis).

A second task would be to determine the variables that
might be associated with exceptional toxicity resistance.
These would certainly be associated with patient-centric var-
iables like genomics, but might also include microbiomics,
demographics, comorbidities, concomitant medications, diet,
and socioeconomic factors. Tumor-based biological contribu-
tions to systemic responses to therapy are virtually unex-
plored, but given the potential activity attributable to tumors,
it seems naive to ignore their characterization as toxicity facil-
itators or catalysts.

Given the collective number of cancer treatment regimens
and the number of potential toxicities (n=838 individual tox-
icities are described by NCI-CTCAE v.5), creation of a hier-
archical matrix of targeted individual and clustered toxicities
would be critical, along with specific clinical, laboratory, and
tissue information that would need to be collected. Since this
information is probably most informative in treatment pa-
tients, a prospective approach would be necessary. Not a small
undertaking as, using the CRT-HNC example, one would
need to collect data and samples from 100 patients to
yield 6 evaluable sets. This yield would become even
more constricted in the assessment of toxicity cluster
resistance. Nonetheless, as has been argued by many,
prospective data and sample collection as a matter of
practice has the potential of enormous benefits and has
largely driven the creation of tumor banks at many in-
stitutions. For the purposes described here, one would
require, in addition to tumor samples, patients’ germline
RNA, samples for microbiome characterization, serum
for biomarker analysis, and organized, complete, and
standardized clinical information. Importantly, consistent
toxicity assessment and documentation would be critical
to assure uniformity of the exceptional responder
population.

While we should not abandon our studies of toxicity-laden
patients, there is little doubt that the study of exceptional re-
sponders could produce information which could define inter-
ventional targets, better define the systems medicine relation-
ships that impact toxicities, and provide mechanistic material
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which could impact not only cancer patients but also pathol-
ogies with common pathobiology and phenotypes.
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