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INTRODUCTION

Intratumoral (IT) immunotherapy is approved for stage
1B to IV melanoma'® and under evaluation in other ma-
lignancies with novel immune-stimulatory products.®'®
Standardized efficacy evaluation is essential for drug
development. Current oncology response criteria, such as
Response Evaluation Criteria in Solid Tumors version 1.1
(RECIST 1.1) and guidelines for immunotherapeutic trials
(iRECIST), were designed only to assess response to
systemic therapy.*®2°

RECIST is an evolving standardized framework for
evaluating changes in tumor size, that is used in
clinical trials to define treatment responses and dis-
ease progression.’® RECIST 1.1 and iRECIST are
unsuitable for IT immunotherapy trials for several
reasons. Because they were designed for systemic
therapy, focal intervention renders treated lesions
nonevaluable. RECIST 1.1 does not allow separate
response assessment in injected and noninjected le-
sions, which is critical for IT immunotherapy trials.
Moreover, there is no consensus on injected lesion
assessment when lesions chosen for injection may
change during treatment because of regression, loss of
accessibility, or growth of other lesions. iRECIST has
limited usefulness because the purpose of assessment
after initial progression is solely to exclude pseudo-
progression; it does not consider that the lesions se-
lected for injection may change at progression.

Nevertheless, the experience of developing iRECIST
by revising RECIST 1.1 for immunotherapy? provides
valuable guidance. Before the consensus effort of the
RECIST Working Group, stakeholders devised divergent
approaches to RECIST modification for immunotherapy,
resulting in confusion and incomparability among trials.?®
Without standardization, these issues may recur for IT
therapy.

The goal of IT RECIST (itRECIST) is to create guidelines
for capturing data and assessing response in IT im-
munotherapy trials. As with iRECIST, the standardized
data collection and initial suggestions for response
assessment of itRECIST will be refined based on
collected data. We anticipate itRECIST will initially be
used for exploratory analyses, with primary and sec-
ondary end points based on RECIST 1.1, until

evidence indicates that itRECIST improves efficacy
assessment.

itRECIST

itRECIST is designed to address the unique needs of IT
immunotherapy trials but, where possible, aligns with
RECIST 1.1 and iRECIST. It does not dictate which
lesions to inject at each visit, but rather provides
guidelines for assessing responses as treatment
evolves. The key questions, and the approaches to
answering them, are as follows:

1. What is the overall response? Overall response is
determined as per RECIST 1.1 (or per iRECIST,
after initial progression).

2. What is the maximal effect of IT therapy (with or
without systemic therapy) on noninjected lesions?
The smallest (nadir) total size of predesignated non-
injected lesions is compared with pretreatment size.

3. What is the effect of therapy on injected lesions?
During treatment, an iterative assessment ac-
counts for changes in lesions selected for in-
jection. After treatment, a combined response
compares the smallest size achieved by each
injected target lesion with its size before injection.

It is important to define a lexicon of precise and simple
terms for these criteria; novel, nonintuitive terminology
hinders understanding and adoption. Therefore, le-
sions are classified as injected or noninjected, and the
terms injected response and noninjected response
describe response in injected and noninjected lesions,
respectively. The choice not to use the term abscopal
effect was deliberate, because this implies causality:
injecting lesion A causes a response in lesion B. Many
IT immunotherapies are administered with systemic
immunotherapies; hence, noninjected lesions may be
affected by systemic therapy alone.

LESION MEASUREMENT

Lesion measurements should be performed per
RECIST 1.1, with one exception.?* Briefly, either
computed tomography (CT) or magnetic resonance
imaging should be used to measure target lesions.?*
For skin lesions, RECIST 1.1 recommends color
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photography documentation, including a size standard or
caliper for scale.?

RECIST 1.1 does not allow ultrasound for lesion mea-
surement because of operator dependence and difficulty
with standardization.?* However, in practice, ultrasound
may be the only practical choice for some subcutaneous
lesions. Therefore, itRECIST permits ultrasound measure-
ment if no other lesions are available for quantitative as-
sessment (Data Supplement). When feasible, the same
operator should perform the ultrasound at all visits using the
same equipment and acquisition parameters, capturing
lesion images in a similar orientation, with anatomic
landmarks to align with preceding scans. Standard RECIST
1.1 thresholds apply to consider a lesion measurable
(= 10-mm longest diameter for extranodal lesions, = 15-mm
short axis for lymph nodes).**

Most importantly, investigators should use the same im-
aging technique for a given target lesion at each assess-
ment to evaluate changes over time. For instance, if
a patient underwent CT at baseline and ultrasound-guided
IT immunotherapy for liver metastasis, response assess-
ments should be based on repeat CT. Although pre-IT
injection ultrasound assessments might yield information
about the kinetics of response, ultrasound should not be
used in itRECIST calculations in this specific example.

The intent with itRECIST is to capture both systemic and
local effects of IT therapy. Thus, unlike in RECIST 1.1,
injected lesions remain evaluable for overall response as-
sessment even after local procedures, such as electro-
poration or low-dose irradiation, as long as these are
integral to the IT regimen to support or enhance the in-
jection effect. Although intralesional administration tech-
niques and intrinsic tumor factors add variability to changes
resulting from injection, no obvious adjustment to mea-
surement methods would improve response assessment.
Tumor biopsies are often performed as part of a clinical
trial. Excisional biopsy renders a lesion nonevaluable in
itRECIST. Although core needle biopsy would not auto-
matically make a lesion nonevaluable, its use is discour-
aged for target lesions. When feasible, biopsies should be
restricted to nontarget lesions.

BASELINE DOCUMENTATION OF TUMOR BURDEN

At baseline, lesions are classified as measurable (eligible
for selection as target lesions) or nonmeasurable per
RECIST 1.1 guidelines on size and reproducibility.?* Base-
line lesions are categorized as target injected (T-1), target
noninjected (T-NI), nontarget injected (NT-I), and non-
target noninjected (NT-NI) according to an algorithm
(Fig 1A). As in RECIST 1.1, target refers strictly to lesions
that are selected for measurement; it has no relationship to
lesions selected for injection. One to five measurable le-
sions are designated as T-l and are used to evaluate the
injected lesion response. One to five measurable lesions are
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designated as T-NI and remain noninjected for as long as
possible to allow assessment of the maximal noninjected
lesion response, as discussed in a later section. A sum of
diameters (SOD; longest diameters for extranodal lesions
and short axis for lymph nodes) is calculated for all target
lesions combined, and separately for T-1 and T-NI lesions
(Fig 1A).

If only 1 lesion is measurable, although others are ac-
cessible for injection but not suitable for reproducible
quantification, the measurable lesion should be designated
as T-NI, because it may be more important to detect ob-
jective responses in noninjected lesions than in injected
lesions as a means of assessing treatment efficacy. This
suggestion must, of course, be considered in light of other
clinically significant factors, such as whether the measur-
able lesion should be injected to palliate symptoms and
whether the other injectable lesions offer sufficiently attrac-
tive injection targets to achieve the overall treatment goals.

RECLASSIFICATION OF LESIONS AFTER BASELINE

Injected lesions may change if those initially injected re-
gress or become inaccessible, or if others enlarge. Never-
theless, target lesions always remain target, and nontarget
lesions remain nontarget, regardless of whether they re-
ceive injections (Fig 1B). If initially noninjected lesions
enlarge, the treating physician may decide the enlarging
T-NI lesions can be controlled by injection (especially if
injected lesions are regressing). Once injected, these le-
sions are recategorized as T-I lesions. T-NI lesions can also
be injected when previously injected lesions regress or
become noninjectable, particularly when initially selected
T-NI lesions are not regressing (maximal noninjected effect
has been achieved). NT-NI lesions may be recategorized as
NT-I and injected when the original NT-I| lesions can no
longer be injected because of regression, inaccessibility,
injection-site reaction, patient intolerance, or need for more
aggressive anesthesia.

Guidelines for Prioritization of Lesion Injection for
IT Therapy

Selection and prioritization of lesions for IT injection is
a complex set of decisions made at each treatment visit and
is ultimately based on clinical judgment. A complete de-
scription of the process is beyond the scope of this guid-
ance, which is focused on response assessment, but a set
of guiding principles follows.

The first priority is patient safety. Lesions are selected to
minimize the potential for procedural complications and
operational complexity. One important safety concern is
vascularity within and adjacent to a lesion. To minimize
systemic administration, injection into tumor vasculature
should be avoided. To minimize bleeding risk, vessels
adjacent to a tumor should not be traversed, and areas of
vascular encasement should be avoided in high-risk
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A All lesions
Measurable Nonmeasurable
Target Nontarget Nontarget
Injected Noninjected Injected Noninjected Injected Noninjected
NT-I NT-NI NT-I NT-NI
> 1 lesion, > 1 lesion,
<5 lesions <5 lesions
Comsm e
tmso <
Combined SOD
NT-I
NT-NI
When T-NI lesions may be injected When NT-NI lesions may be injected
(recategorized to T-1) (recategorized to NT-I)
» T-NI lesions are enlarging * Previously injected lesions become
OR noninjectable or inaccessible
* No other lesions are available to inject, « Injection-site reaction or patient intolerance
especially if T-NI lesions are (eg, anesthesia, mobility) precludes further
not regressing injection of previously injected lesions

FIG 1. Algorithm for classification of lesions into 4 categories at baseline and recategorization after baseline. (A) Classification of lesions at baseline.
Lesions are classified first as measurable or nonmeasurable using the standard RECIST 1.1 rules for measurability. Measurable lesions (those eligible for
selection as target lesions) are then classified as target (selected to be observed quantitatively) or nontarget (selected to be observed qualitatively), and the
decisions about which lesions are to be injected are made based on the prioritization rules discussed. Lesions selected for injection may be either target or
nontarget in RECIST 1.1 terms. Between 1 and 5 lesions should be classified as target injected (T-1), and between 1 and 5 (continued on following page)
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locations (eg, inferior vena cava encasement for liver le-
sions, great vessel encasement for head and neck tumors).

The next priority is accessibility. Preference is given to
visible cutaneous lesions, and superficial subcutaneous
lesions and lymph nodes which are easily palpable. Deeper
lesions, including nonpalpable lymph nodes and extra-
nodal lesions in viscera or body cavities, are more difficult to
access and typically require imaging guidance, increasing
procedural complexity. Deciding to inject a lesion based on
accessibility must be balanced against potential clinical
benefits such as symptom relief.

At initiation of therapy, other factors guiding lesion priori-
tization include size and amount of viable tumor tissue.
Other factors being equal, larger lesions are preferred
because of the greater amount of tissue and because the
likely older age of the lesion may indicate the potential to
release a wider breadth of tumor-specific antigens to
stimulate a broader repertoire of antigen-specific T cells.
Very large lesions should be approached cautiously be-
cause of possible central necrosis, increased bleeding
risk, and difficulty dispersing immunotherapeutics. Radio-
graphically visible necrosis should be avoided, with IT
therapy directed at viable portions of lesions. A larger lesion
that is predominantly necrotic may have lower priority than
a smaller lesion with little or no radiographic necrosis.
Lesions with radiographic evidence of aggressiveness (eg,
local invasiveness) should have higher priority.

If additional lesions are injected after therapy begins, new
or enlarging lesions should be given priority over lesions
selected based on size or imaging features, but safety
and accessibility are still paramount. These lesions con-
tain actively dividing cells and therefore may be more
responsive to injection. In addition, new or enlarging le-
sions may contain cancer cells that represent the van-
guard of the disease as it attempts to evolve under the
selective pressure of immunotherapy. These lesions could
harbor new tumor antigens not strongly represented in
previously injected lesions. Although some lesion types or
anatomic locations may be better for stimulating systemic
immune responses, evidence is insufficient to use such
information for lesion prioritization. Nonetheless, data
related to lesion response by disease site will inform such
choices in the future.

Response Assessment Before Radiographic Progression

Overall response. The principle that target lesions remain
target and that nontarget lesions remain nontarget re-
gardless of injection status allows an overall assessment for
each imaging visit similar to that for RECIST 1.1 (different
only in allowing more target lesions, in injected lesions not
becoming nonevaluable, and allowing ultrasound). Target
lesion response, nontarget lesion response, and new lesion
appearance are defined as they are for RECIST 1.1 and
combined similarly to determine overall response for each
visit (Fig 2). The overall response should include all lesions
classified as target at baseline (SOD of T-I and T-NI
combined vSOD at baseline and at nadir) and all nontarget
lesions (NT-I and NT-NI) combined (classified as absent,
present, or collectively showing unequivocal progression).
Of note, the rare instances of seeding along a needle track
should not be reported as new lesions unless they show
growth on subsequent imaging.

The role of fluorodeoxyglucose (FDG)—positron emission
tomography and biopsy in assessing response must be
further evaluated. Because radiographic assessment might
not correlate with tissue response and loss of FDG uptake in
injected lesions may represent necrosis, biopsy may pro-
vide additional information in case of doubt.?*?”

In the neoadjuvant setting, IT immunotherapy may yield
pathologic complete response (pCR) rates surpassing
clinical response rates (which include radiographic ob-
jective response and clinical assessment). For example,
after 12 weeks of neoadjuvant talimogene laherparepvec in
resectable stage IlIB to IVMla melanoma, 3 patients
achieved clinical CR and all achieved pCR. Additionally, 1
of 7 patients with clinical partial response (PR) achieved
pCR, 6 of 21 patients with clinical stable disease (SD)
achieved pCR, and even 2 of 35 patients with clinical
progressive disease (PD) achieved pCR.?” Subanalysis of
noninjected response may not apply in the neoadjuvant
setting if only a single lesion is present initially.

Noninjected response. Noninjected response is based
entirely on T-NI lesions. The SOD for these lesions at each
time point is compared with those at baseline and nadir,
similar to target lesion response assessments in RECIST 1.1
(Table 1). Lesions designated T-NI at baseline should

FIG 1. (Continued). should be classified as target noninjected (T-NI), for a maximum of 10 target lesions. All lesions not chosen as target are observed
qualitatively as nontarget, and some of these may be selected for injection at baseline. T-I lesions and T-NI lesions each have their own distinct sum of
diameters (SOD; longest diameters for extranodal lesions, short axis for lymph nodes). A combined SOD also includes all target lesions, injected and
noninjected. Nontarget injected (NT-I) and nontarget noninjected (NT-NI) lesions are observed qualitatively, exactly as in RECIST 1.1, classified in
aggregate as showing complete response (CR), unequivocal progressive disease (PD), or neither (called non-CR/non-PD in RECIST 1.1). (B) T-Nl or NT-
NI lesions can be recategorized as injected lesions if the decision is made to inject them after baseline assessment. NT-NI lesions may be injected if
previously injected nontarget lesions regress completely or become inaccessible, or if a patient factor such as injection-site reaction or patient intolerance
precludes further injection. Lesions initially selected as T-NI should remain noninjected for as long as possible so that the maximal noninjected effect can
be evaluated, but they may be injected if they are enlarging or if no other lesions are available for injection, especially if the lesions initially designated as
T-NI are not regressing. The barrier between target and nontarget categories means that all lesions remain target and nontarget in accordance with the
initial designation, regardless of whether they are subsequently injected.
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~

Overall response
(RECIST 1.1)

FIG 2. Overall response until disease progression per RECIST 1.1. The injected response at each visit is based only
on the changes in the sum of diameters (SOD) of the lesions designated as target injected (T-1). The noninjected
response at each visit is based only on the changes in the SOD of the target noninjected (T-NI) lesions. The overall
response is based on the changes in the SOD of all target lesions together, the qualitative assessment of all nontarget
lesions together, and the evaluation for possible new lesions and uses the same response categories and logical
combination of these that RECIST 1.1 uses. NT-I, nontarget injected; NT-NI, nontarget noninjected.

remain noninjected for as long as possible to allow as-
sessment of maximal systemic response to IT therapy in
noninjected lesions. The treating physician may choose to
inject T-NI lesions when they enlarge (systemic therapy
alone is not restraining their growth) or when previously
injected lesions have become noninjectable, especially if
the T-NI lesions are not regressing. Once any T-Nl lesion is
injected, the noninjected response becomes nonevaluable.

TABLE 1. Response by Lesion Category

Response Definition
T-I lesions
CR All nonnodal lesions gone, nodal lesions < 10 mm
PR = 30% decrease in SOD from last imaging assessment
PD = 20% increase in SOD from last imaging assessment
(= 5 mm absolute)
SD Not enough growth for PD
Not enough shrinkage for PR
NE = 1 lesion cannot be measured
T-NI lesions
CR All nonnodal lesions gone, nodal lesions < 10 mm
PR = 30% decrease in SOD from baseline
PD = 20% increase in SOD from nadir (= 5 mm absolute)
SD Not enough growth for PD
Not enough shrinkage for PR
NE =1 lesion cannot be measured or has been injected

Abbreviations: CR, complete response; NE, nonevaluable; PD, progressive
disease; PR, partial response; SD, stable disease; SOD, sum of diameters; T-I,
target injected; T-NI, target noninjected.

Journal of Clinical Oncology

Overall response, however, remains evaluable because it is
based on all target lesions together. As discussed below in
the section on end points, the best noninjected response
and maximal tumor shrinkage are determined based on
assessments before injection of any T-NI lesion.

Injected response. Lesions selected for injection may
change at each treatment visit, so there is no stable
baseline for comparison. Therefore, during treatment, the
response assessment for injected lesions is iterative. At
each assessment, the current SOD for all target lesions
injected during the preceding treatment visit (whether
originally classified or reclassified as T-I) should be
compared with their SOD at the preceding assessment
(Fig 3). The injected response is based on SOD change
from the previous assessment (Table 1). The decision
about which lesions to inject should be made at this time,
based on the guidelines for lesion prioritization outlined
here. The new T-1 SOD should be calculated and used as
the comparator for the next assessment. After treatment
discontinuation or during an interim analysis, the best
response for injected lesions is determined by comparing
the size of each injected lesion at its smallest with its size
before first injection, as discussed in the section on end
points.

Decisions at RECIST Progression

At the time of PD as defined in RECIST 1.1, clinical as-
sessment should determine whether continued IT immu-
notherapy is warranted. If clinical progression is rapid, the
decision may be made to discontinue study treatment. If
the patient’s condition is clinically stable as defined in
iRECIST,?® it may be appropriate to continue treatment.

2671
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Continuing treatment in the setting of RECIST 1.1 PD is
particularly relevant with a mixed response, when injected
lesions regress or disappear but a new lesion develops or
when existing noninjected lesions enlarge. In such a case,
as discussed, the treating physician may reprioritize which
lesions to inject, favoring new or enlarging lesions, if they
are deemed safe and accessible for injection.

The challenge for IT immunotherapy assessment is not only
to avoid misclassification of inflammatory reactions

(pseudoprogression) as disease progression but also to
account for injection of new or previously noninjected le-
sions. Additionally, the interval to confirmatory reassess-
ment should allow sufficient time for IT therapy to produce
an effect on these lesions; we recommend allowing 4 to
12 weeks (rather than 4 to 8 weeks per iRECIST).

Management at initial radiographic progression (overall
response) depends on whether new lesions appear. For
clinically stable patients without new lesions, lesions should

Second treatment Third treatment

First treatment

Fourth treatment

SOD
(lesions injected
last visit) = 2.6 cm
...38% decrease from prior__
'

SOD
(lesions injected
last visit) = 4.6 cm
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(lesions injected
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_25% decrease from prior, _

<
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SOD
(first treatment lesions
injected) = 4.0 cm

SOD
(second treatment lesions
injected) = 5.5 cm

SOD
(third treatment lesions
injected) = 6.0 cm

SOD for all lesions:
8.0cm

Overall response:
SD (6% decrease
from baseline)

Overall response:
PD (SD of target
lesions, with new
lesion)

Overall response:

iPR (PR of target
lesions, no worsening
of new lesion)

SOD for injected
lesions: 4.0 cm

Injected response:
PR (38% decrease)

Injected response:
SD (18% decrease)

Injected response:
PR (25% decrease)

SOD for noninjected
lesions: 4.0 cm

Noninjected response:
PD (25% increase)

Noninjected response: Noninjected response:

FIG 3. Example of iterative assessment of injected lesion response during treatment. This is an illustration of overall, injected, and noninjected response
assessment, with a particular focus on the iterative assessment of injected lesions. All lesions from a single patient are displayed in simple schematic form
and are not meant to be anatomically adjacent. For purposes of this illustration, the yellow and green lesions were selected at baseline as target injected
(T-1), and the purple and blue lesions were selected as target noninjected (T-NI); there are no nontarget lesions. In this simplified example, a full imaging
assessment is performed at each treatment visit just before the decision about which lesions to inject at that visit. The overall response at each visit was
based on the change in sum of diameters (SOD) for all the target lesions together (because there are no nontarget lesions in this example). Once progressive
disease (PD) is observed (in this case, because of a new lesion), the overall response assessment thereafter is similar to that of RECIST for immuno-
therapeutic trials (IRECIST). The injected response is based on the change in SOD of the injected lesions from the assessment immediately before this one.
The noninjected response is based on the changes in SOD from baseline and nadir and is considered nonevaluable (NE) once any lesion that was initially
selected as T-NI is subsequently injected, as happens in this case with the blue lesion. If this lesion were to grow later, it could contribute to an overall
response of PD. iPR, immunotherapeutic partial response; PR, partial response; SD, stable disease.
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be injected if they are progressing or were previously in-
jected, and consideration should be given to additional
noninjected lesions according to the prioritization guide-
lines (Fig 4A).

New lesions, if present, should be categorized as new target
or new nontarget lesions (per iRECIST), and the SOD of the
new lesions should be calculated for future overall response
assessment. If the new lesions are inaccessible, only
existing lesions should continue to be injected, including

those that are enlarging and those not yet injected. If the
new lesions are accessible, they should be injected
according to the principles previously outlined (Fig 4B).
Again, the decision to inject should be based on prioriti-
zation rules and clinician discretion (described in Guide-
lines for Prioritization of Lesion Injection for IT Therapy).
Regardless of the presence or absence of new lesions,
treatment should be discontinued in patients with clinically
unstable disease.

T-1 NT-I T-NI NT-NI
A A 5 s
PD
Clinically Clinically
unstable / \itable
Stop Inject lesions
treatment « Progressing, previously injected, and/or
additional noninjected lesions
« See lesion prioritization rules
* Rescan in 4-12 weeks
T NT-I T-NI NT-NI New
lesions
A A 5 s
Clinically PD
unstable/
Clinically stable
Stop Clinically stable New lesions are accessible
treatment New lesions not accessible
Inject only previously existing lesions Inject existing AND new lesions
* Progressing, previously injected, and/or * New, progressing, previously injected lesions,
additional noninjected lesions and/or additional previously noninjected lesions
- See lesion prioritization rules » See lesion prioritization rules
» Rescan in 4-12 weeks » Rescan in 4-12 weeks

FIG 4. Management algorithm at initial radiographic progression (A) without and (B) with new lesions. (A) If initial
radiographic progression does not involve new lesions, management depends first on whether the patient s clinically
stable. If the patient has not experienced clinical decline and the physician and patient decide to continue treatment,
the lesions that are enlarging (if they are accessible and can be safely injected) should be injected. Lesions that were
previously classified as noninjected may be reclassified as injected at this time, although the target and nontarget
categories must be strictly preserved. (B) If progression involves new lesions that are accessible and can be safely
injected, they should be prioritized for injection. New lesions that are measurable can contribute to a new lesion sum
of diameters for an overall response assessment that resembles RECIST for immunotherapeutic trials (iIRECIST).
New lesions that are injected can be evaluated as part of the iterative assessment process for injected lesions but
may not contribute to the target noninjected (T-NI) tumor burden. PD, progressive disease; NT-I, nontarget injected;

NT-NI, nontarget noninjected; T-I, target injected.
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Response Assessment After RECIST Progression

Overall response for visits after RECIST progression is
determined using a process similar to iRECIST, taking into
account target lesions (injected and noninjected combined),
nontarget lesions (injected and noninjected combined), and
new lesions, to produce overall response categories that
include immunotherapeutic CR, immunotherapeutic PR,
immunotherapeutic SD, immune unconfirmed PD (iUPD),
and immune confirmed PD (iCPD). An additional response
category is described in the next section.

Injected lesion assessment after RECIST 1.1 progression
uses the same iterative process as before. At each as-
sessment, the current SOD of all target lesions injected at
the previous visit (including any new lesions classified as
new lesion targets and selected for injection) should be
compared with the immediately preceding SOD of the same
lesions. Then, based on prioritization rules and clinician
discretion, the physician determines which lesions to inject
at this visit, and the SOD of these is the new comparator for
the next assessment.

Noninjected response after overall progression is also
assessed as it was before. As long as the T-NI lesions
remain noninjected, the T-NI SOD is compared with
baseline and nadir values to determine the noninjected
lesion response. If any T-NI lesion must be injected (eg,
because of enlargement or because of inaccessibility of
other lesions), the maximal noninjected response has been
achieved and any subsequent noninjected response is
considered nonevaluable.

Management and Response After Confirmed Progression

If RECIST 1.1 PD has been observed and a confirmatory
scan shows confirmed PD per iRECIST, it may be appro-
priate to continue therapy and modify the lesions for in-
jection. As discussed, these are typically mixed responses:
injected lesions are responding, but new lesions have
appeared or noninjected lesions have enlarged.

For example, if baseline lesions are responding but a new
lesion appears, this would be RECIST 1.1 PD (and iUPD by
itRECIST). If the new lesion is injected and the next scan
shows that this lesion, along with other injected lesions, has
responded favorably but an additional new lesion has
appeared, this would be considered iCPD by iRECIST, and
therapy would be stopped. However, because the injected
lesions are responding, the treating physician may decide
(if the patient remains clinically stable) that the patient is
deriving benefit from continued IT immunotherapy, inject
the new lesion, and obtain another confirmatory scan
(4-12 weeks later, based on clinical judgment).

We propose a novel response category to describe such
situations, designated iTPD (with T representing therapy,
which will continue for these patients). This category en-
compasses situations in which the iRECIST response would
have been iCPD (worsening of an existing cause of PD or

2674 © 2020 by American Society of Clinical Oncology

appearance of a new cause, after an overall response of
iUPD) despite the fact that the injected lesions are stable or
responding, and the treating physician reprioritizes lesions
for injection and continues IT immunotherapy. The re-
sponse may be designated iTPD, and IT immunotherapy
may continue, with imaging every 4 to 12 weeks, until any of
the following occurs (at which point the response would
become iCPD per itRECIST): clinical progression with
worsening signs, symptoms, or performance status; phy-
sician and/or patient decision to discontinue therapy because
of intolerance; or radiographic progression, particularly in
injected lesions (indicating that injection is failing to prevent
growth) or physician determines another treatment is clini-
cally indicated (eg, a lesion is impinging on the spinal cord,
necessitating urgent intervention).

Final End Points and Outcomes

The proposed itRECIST allows responses after traditionally
defined radiographic progression. This aligns with real-life
conditions in which treatment is continued for patients
exhibiting otherwise good response. Overall responses for
each visit are calculated almost identically to RECIST 1.1
(and then iRECIST, after RECIST 1.1 progression) and can
be used to calculate traditional end points such as objective
response rate, progression-free survival, and duration of
response. Maximal quantitative effect on tumor burden can
be reported using a waterfall plot that includes all target
lesions (injected and noninjected).

For noninjected lesion response, the best categorical re-
sponse compared with baseline (eg, CR or PR?’) can also
contribute to a noninjected objective response rate. An
additional guantitative measurement is the maximal re-
duction in the SOD of the T-NI lesions until any such lesion
is redesignated for injection. The percentage reduction in
SOD for the T-NI lesions is easily visualized in a waterfall
plot (Fig 5).

The proposed end points for injected lesion response are
necessarily novel. Because the injected lesions may
change at each treatment visit, it is not meaningful to report
maximal shrinkage of injected lesions compared with the
chronologic baseline. The iterative injected lesion assess-
ment at each visit does not integrate changes across all
lesions to capture the maximal effect over time. Similarly,
measuring the maximal effect on only the lesions initially
chosen for injection may miss critical information. For
example, if 1 lesion is initially chosen for injection and
shrinks by 90% and 2 other lesions are injected on the next
visitand do not shrink at all, it would be misleading to report
that injection caused a 90% reduction in injected lesions.

The 2 outcomes that integrate all injected lesions and
provide useful comparisons between IT therapies are the
maximal size reduction for each injected target lesion from
the time of its first injection and the time until IT therapy
ceases to provide benefit to injected lesions (lesions enlarge
despite injection). Thus, for each T-I lesion, the baseline is

Volume 38, Issue 23

Downloaded from ascopubs.org by 51.148.142.215 on March 23, 2021 from 051.148.142.215
Copyright © 2021 American Society of Clinical Oncology. All rights reserved.



RECIST for Intratumoral Immunotherapy

100 Noninjected
80 Injected

60 -
40
20 -

—20
—40
-60

Change From Baseline (%)

-80 -

-100

FIG 5. Sample double waterfall plot. This sample double waterfall plot
shows the quantitative best response (maximal reduction in tumor
burden) in the target noninjected and target injected lesions for each
participant in a trial, in order of the maximal effect on the noninjected
lesions.

DISCUSSION

As with any criteria modification, we anticipate that itRECIST
will likely face issues of understanding and acceptance. The
complexity of itRECIST may limit real-world clinical use. En-
suring that recommendations can be adapted into current
practice was therefore a focus during development. Effective
implementation of itRECIST in clinical trials will depend on
ease of use and understanding among investigators, which
could be facilitated by software developed to aid response
calculations. The criteria were developed by expert consensus
and will require empiric validation using historical and newly
collected data to correlate itRECIST assessments with clinical
outcomes. Consideration should be given to building the
correlation between itRECIST and outcomes into clinical trial
design. Within the proposed criteria, recommendations were
not attempted for decisions lacking broad consensus. Thus,
the decision about when to stop therapy in the face of en-
larging or new lesions is based on clinical assessment by the
treating physician. Although these guidelines were created for

its diameter just before it is first injected, and the baseline
SOD forinjected lesions is the sum of these diameters, which
may originate from different time points. The best response
SOD is the SOD of these lesions at each lesion’s smallest size
after injection (again, possibly at different visits). The max-
imal percentage reduction in SOD can be represented as
a waterfall plot (Fig 5). In addition, the time until the first
instance of PD for injected lesions (as previously described)

IT immunotherapy, similar principles may be applied to re-
sponse assessment for other focal and IT treatments com-
bined with systemic immunotherapies.

itRECIST represents an important first step toward
a standardized method of response assessment for this
promising and evolving therapeutic modality. Imple-

can be reported as a time-to-event end point.

Calculations of injected and noninjected responses can be
performed by off-site analysts. Investigators need only re-
cord which lesions are chosen as target and nontarget and
when they inject each lesion, but they may calculate in-
jected response to inform decisions to discontinue therapy.
The Data Supplement provides case examples and case

report form design suggestions.

AFFILIATIONS

mentation and validation of itRECIST will allow the stan-
dardized evaluation of response to IT therapies while
providing data for comparison across clinical trials and
correlation with clinical outcomes. The proposed guide-
lines have been modified from RECIST 1.1 and iRECIST to
be easily adopted in trial protocols and routine clinical
practice without the need for complex additional as-
sessments by treating physicians, thereby minimizing the
burden on clinicians and investigators.
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