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B Cancer Immunotherapy: Imaging
Assessment of Novel Treatment
Response Patterns and Immune-

related Adverse Events'

Fennifer § Kwak, MD
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Abbreviations: CTI.A-4 = cytotoxic T-lympho-
cyte antigen—4, FDA = U.S. Food and Drug Ad-
ministration, FDG = fluorodeoxyglucose, MIP =
maximum intensity projection
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Cancer immunotherapy is changing the imaging evaluation of can-
cer treatment response and treatment-related toxic effects. New
emerging patterns of treatment response and treatment-related
toxic effects after treatment with immunomodulating agents have
been observed. Treatment response after immunomodulatory ther-
apy can be associated with significantly delayed decrease in tumor
size, and new or enlarging tumors observed soon after completion
of treatment may not reflect disease progression. In addition, acti-
vation of the immune system to fight cancer may lead to unwanted
autoimmune-mediated toxic effects that could be mistaken for
metastatic disease or misdiagnosed as a non-treatment-related pro-
cess and delay appropriate clinical management. Radiologists must
recognize the novel treatment response patterns and the wide range
of autoimmune toxic effects, which should not be mistaken for
treatment failure or metastatic disease progression.

“RSNA, 2015 radiographics. rsna.org
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Cancer Therapy: Clinical

Guidelines for the Evaluation of Immune Therapy Activity in Solid
Tumors: Immune-Related Response Criteria

Jedd D. Wolchok,' Axel Hoos,? Steven O'Day,” Jeffrey S. Weber,* Omid Hamid,? Celeste Lebbé,®
Michele Maio,® Michael Binder,” Oliver Bohnsack,® Geoffrey Nichol,”
Rachel Humphrey,” and F. Stephen Hodi'"

Purpose: Immunotherapeutic agenis produce antitumor effects by inducing cancer-
specific immune responses or by modifying native immune processes. Resulting clin-
ical response patterns extend beyond those of cytotoxic agents and can manifest after
an initial increase in tumor burden or the appearance of new lesions (progressive dis-
ease). Response Evaluation Criteria in Solid Tumors or WHO criteria, designed to detect
early effects of cytotoxic agents, may not provide a complete assessment of immuno-
therapeutic agents. Novel criteria for the evaluation of antitumor responses with immu-
notherapeutic agents are required.

Experimental Design: The phase Il clinical tnal program with ipilimumab, an antibody
that blocks CTL antigen-4, represents the most comprehensive data set available to
date for an immunotherapeutic agent. Novel immune therapy response criteria pro-
posed, based on the shared experience from community workshops and several inves-
tigators, were evaluated using data from ipilimumab phase Il clinical trials in patients
with advanced melanoma.

Results: Ipilimumab monotherapy resulted in four distinct response patterns: (a) shrink
age in baseline lesions, without new lesions; (b) durable stable disease (in some pa
tients followed by a slow, steady decline in total tumor burden); {c) response after an
increase in total tumor burden; and (d) response in the presence of new lesions. All
patterns were associated with favorable survival.

Conclusion: Systemaltic criteria, designated immune-related response criteria, were
defined in an attermnpl to caplure additional response pattemns observed with immune
therapy in advanced melanoma beyond those described by Response Evaluation
Criteria in Solid Tumors or WHO criteria. Further prospective evaluations of the
immune-related response criteria, particularly their association with overall survival,
are warranted. (Clin Cancer Res 2009;15(23):7412-20)

Clin Cancer Res 2009; 15(23): 7412-7420
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CISTOPROSTATECTOMIA RADICAL,
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