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Imaging is the way most cancer trials measure whether a drug works. Objective response rate, progression-
free survival and duration of response all depend on images acquired at protocol-defined intervals and
interpreted by consistent rules. Over the past fifteen years those rules have multiplied: RECIST 1.1 remains
the default, but immunotherapy, molecularly targeted agents, locoregional therapies and PET have each
produced their own criteria. This issue explains the current landscape of response assessment and what
sponsors must build into a protocol to make imaging endpoints hold up to regulatory review.

Why Response Criteria Exist

Before standardized criteria, response was assessed by in-
dividual investigators using their own thresholds, and res-
ults could not be compared between trials. The World
Health Organization criteria of 1981 introduced bidimen-
sional measurement; RECIST in 2000 simplified it to a
single longest diameter; and RECIST 1.1 in 2009 fixed the
number of target lesions at five (two per organ), defined
lymph node measurement on the short axis and clarified
how progression is declared.” RECIST 1.1 remains the
standard that the FDA expects for solid tumor trials unless
there is a scientific reason to use something else.?

Criteria for New Mechanisms of Action

Immune checkpoint inhibitors can produce 'pseudopro-
gression', an apparent increase in tumor burden or new
lesions followed by durable response. iRECIST, published
by the RECIST Working Group in 2017, introduced the cat-
egory of unconfirmed progression (iUPD) that must be
confirmed on a subsequent scan four to eight weeks later
before a patient is declared to have progressed.> For
lymphoma, the Lugano classification of 2014 replaced the
older Cheson criteria, made FDG-PET with the Deauville
five-point scale the standard for FDG-avid lymphomas and
eliminated the category of complete response uncon-
firmed.* For hepatocellular carcinoma treated with locore-
gional or antiangiogenic therapy, mRECIST measures only
the enhancing viable tumor; the criteria were updated in
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2020 to clarify their use in systemic therapy trials.> The LI-
RADS Treatment Response Algorithm, revised in 2024,
now distinguishes assessment after radiation-based from
nonradiation locoregional therapy.®

Molecular imaging has its own framework. PERCIST uses
standardized uptake values corrected for lean body mass
to define metabolic response on FDG-PET, and is widely
used as a secondary endpoint and in trials where anatom-
ic size changes slowly.” Targeted PET tracers such as PSMA
agents for prostate cancer have created new opportunit-
ies to detect disease earlier and to select patients for radi-
oligand therapy, although anatomic criteria still govern
most regulatory endpoints.

Toward Volumetric and Quantitative Imaging

A single diameter is a crude measure of a three-dimen-
sional, often irregular tumor. Volumetric segmentation is
more sensitive to change and less variable between read-
ers, and the RECIST Working Group has stated that volu-
metric assessment is under active evaluation as part of fu-
ture revisions to the criteria.® The Quantitative Imaging
Biomarkers Alliance has published profiles for CT tumor
volume, FDG-PET SUV and diffusion-weighted MRI that
specify how to acquire and process images so that meas-
ured change reflects biology rather than technique.’
Sponsors who want volumetric or functional endpoints
should adopt these profiles and discuss their use with reg-
ulators before the trial begins.
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What Regulators Expect

The FDA's 2018 guidance on clinical trial imaging endpoint
process standards describes what a sponsor should docu-
ment when imaging supports a primary or key secondary
endpoint: a standardized acquisition protocol, site qualific-
ation, an imaging charter that specifies the read
paradigm, reader training and qualification, blinded inde-
pendent central review (BICR) and quality control of im-
ages and reads.? BICR, with two independent readers and
adjudication, is expected when the trial is open-label or
when progression-free survival is the primary endpoint,
because investigator assessment is subject to bias. Dis-
cordance between local and central reads of 20 to 40 per-
cent is common, and the central read is the one that sup-
ports the label claim.

Practical Pitfalls

The most frequent problems in imaging endpoints are
mundane. Target lesions selected at baseline that are not
truly measurable; slice thickness that varies between vis-
its; contrast timing that differs from one scan to the next;
lesions that are measured on different sequences at dif-
ferent timepoints; and scans acquired outside the protocol
window. Each introduces noise that is indistinguishable
from treatment effect. A well-run core lab prevents these
errors at the point of acquisition by qualifying sites before
enrollment, reviewing every scan on receipt and querying
deviations immediately rather than at database lock.
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Imaging endpoints in oncology trials

* Choose criteria that fit the mechanism. RECIST
1.1 by default; iRECIST for immunotherapy; Lugano
for lymphoma; mRECIST or LI-RADS TR for HCC
and locoregional therapy.'34>6

+ Write an imaging charter. Define acquisition,
read paradigm, reader rules and adjudication be-
fore the first patient is scanned.?

+ Use blinded independent central review. Espe-
cially for open-label trials and PFS endpoints.?

« Standardize acquisition. Fixed slice thickness,
contrast phase and scan windows across all sites
and visits.?

+ Consider quantitative add-ons. Volumetrics, PER-
CIST or DWI as exploratory endpoints following
QIBA profiles.”8?

* Qualify sites and query early. Review images on
receipt so protocol deviations do not accumulate.

Summary

Response criteria are the language in which oncology tri-
als report their results, and the language has grown richer.
Choosing the right criteria, documenting the imaging pro-
cess to regulatory standards and reading centrally are
what turn images into evidence. Sponsors who invest in
that infrastructure early avoid the costly surprises that
imaging endpoints can otherwise produce at the end of a
trial.
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