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Positron Emission Tomography (PET) Response Crite-
ria in Solid Tumors (PERCIST 1.0) describes in detail
methods for controlling the quality of fluorine 18 fluorode-
oxyglucose PET imaging conditions to ensure the compa-
rability of PET images from different time points to allow
quantitative expression of the changes in PET measure-
ments and assessment of overall treatment response in
PET studies. The steps for actual application of PERCIST
are summarized. Several issues from PERCIST 1.0 that
appear to require clarification, such as measurement of
size and definition of unequivocal progression, also are
addressed.
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ositron  Emission Tomography

(PET) Response Criteria in Solid

Tumors (PERCIST 1.0) were in-
troduced in 2009 as guidelines for sys-
tematic and structured assessment of
response to therapy with fluorine 18 flu-
orodeoxyglucose (FDG) PET in patients
with cancer, with suggested application
in clinical trials and, potentially, in the
clinical practice of PET reporting (1).
PERCIST 1.0 describes in detail methods
for controlling the quality of FDG PET
imaging conditions to ensure the com-
parability of PET images from different
time points and to allow quantitative
expression of the changes in PET mea-
surements and assessment of the overall
response according to PET results. PER-
CIST has been referenced widely, and
authors of several articles (2-6) have
reported that the metrics described in
PERCIST 1.0 are associated with clini-
cal outcomes after therapy in patients
with several different types of cancer,
including small-cell lung cancer, colo-
rectal cancer, non-Hodgkin lymphoma,
esophageal cancer, and the Ewing sar-
coma family of tumors. However, many
investigators have questions about the
implementation of PERCIST 1.0, given
that the proposed criteria were embed-
ded in a lengthy manuscript. Here, we
briefly summarize the steps for actual
application of PERCIST 1.0. We also ad-
dress several issues from PERCIST 1.0
that appear to require clarification.

Required Parameters for Baseline FDG
PET Study

Measurement of the “hottest” single tu-
mor and background area on images,

Advance in Knowledge

® The PET Response Criteria in
Solid Tumors (PERCIST 1.0)
describe methods for controlling
the quality of fluorine 18 fluoro-
deoxyglucose PET imaging condi-
tions to ensure the compara-
bility of PET images acquired at
different time points to allow
quantitative expression of the
changes in PET measurements
and assessment of overall
response in PET studies.

usually of the liver, is required at base-
line. The background data are measured
to help verify that a PET study was
performed properly from a technical
standpoint and to establish the appro-
priate threshold for the standardized
uptake value corrected for lean body
mass (SUL) evaluation of the lesion at
baseline. With the use of PERCIST 1.0,
a single target lesion at each time point
is selected as the primary parameter on
the basis of the concept that the most
metabolically active tumor focus corre-
sponds to the most aggressive portion
of the tumor, which is the most clinically
important area. These criteria are sim-
ilar to the Response Evaluation Crite-
ria in Solid Tumors 1.1 (7), for which
only a few tumor foci are measured in
a manner that accurately reflects tumor
biology. With PERCIST, a larger region
of interest, the peak standardized up-
take value corrected for lean body mass
(SUL,,,,). is chosen instead of the widely
used single-pixel maximum standard-
ized uptake value, because the size of a
single voxel varies considerably among
PET systems and results in various noise
levels in the metric, depending on the
filtering. The maximum standardized
uptake also is subject to upward bias in
low-count studies in comparison with

SUL,,, (8).

Background Activity

For background activity, a 3-cm diame-
ter spherical volume of interest (VOI) is
placed in the right side of liver, midway
between the dome and inferior mar-
gin, excluding central ducts and vessels
(Fig 1). The SUL and the standard de-
viation of the SUL in the spherical VOI
are measured (to 2 significant digits).

Implication for Patient Care

® Collection of metabolic response
data in a standardized fashion as
described in the PERCIST 1.0
will aid greatly the future pooling
of study and meta-analysis data
to allow the best determination
of the predictive and prognostic
value of PET in a variety of clin-
ical settings.

Most commercial software computes
the mean of a chosen VOI automatically
by averaging the standardized uptake
value for all pixels included in the VOI.
FDG does not accumulate substantially
in white fat when the study is performed
in the fasting state, and hepatic SUL is
typically more consistent from patient
to patient than is total body mass stan-
dardized uptake value (9). There are
different methods of computing the lean
body mass. We suggest the use of the
equation by James (10) for men:

LBW = [1.10 - W] — 128 -
[W?/H?],

where LBW is lean body weight, W is
weight in kilograms, and H is height in
centimeters. For women, the equation
is as follows:

LBW = [1.07 - W] — 148 -
[W2/H?|.

However, in the future, it is quite
likely that the imaging community will
move to adopt the Janmahasatian for-
mulations, if they are available com-
mercially (11). This method is less
subject to overcorrection due to the in-
fluence of extreme obesity (which is a
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VOI = volume of interest
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Figure 1

a.
Figure 1:

b.

VOl in right side of liver (blue circle) to measure background.

challenge with the James method) and
has been incorporated recently into
the Uniform Protocols in Clinical Trials
guidelines for PET imaging with FDG
(12). Measurement of background
liver activity is compromised if a pa-
tient has metastatic disease such that
a 3-cm-diameter spherical VOI cannot
be drawn without including obvious
metastatic tumor.

Diseased liver does not mean fatty
liver or liver cirrhosis for the purpose
of measurement of the background
with PERCIST. If the liver is diseased,
the mean background SUL and stan-
dard deviation can be measured in a
cylindrical VOI with a diameter of 1 cm
and a long axis (parallel to the descend-
ing aorta) of 2 cm in the center of the
descending thoracic aorta, excluding
the aortic wall, because the wall may be
FDG avid due to inflammatory athero-
sclerosis (13).

Target Lesion at Baseline

The SULpeak is measured in the single
hottest tumor. A 1-mL spherical VOI
is placed at the focus of the hottest tu-
mor. The 1-mL sphere with the high-
est mean SUL value can be computed
automatically with software or man-
ually. A visual inspection of the PET
images typically is required to help
identify FDG-avid foci that are most

consistent with tracer uptake in malig-
nant lesions. Normal FDG-containing
structures such as the renal pelvis
should not be quantified. The SULpeak
can be identified manually by moving
a fixed 1-mL spherical VOI iteratively
over tumor foci with visually increased
FDG uptake and finding the focus that
gives the highest mean SUL value. The
SULPGak 1-mL VOI is often, but not al-
ways, centered on the voxel with the
highest maximum SUL, and the SUL-
pear YOI sometimes does not even con-
tain the pixel with the maximum SUL
(Fig 2). We recommend that the imag-
ing plane and coordinates of the lesion
be recorded and that an image of the
lesion with the VOI placed be saved to
help identify the lesion for subsequent
studies.

In principle, a 1.2-cm-diameter
spherical VOI results in a volume of ap-
proximately 1 mL. However, the extent
to which this can be achieved in prac-
tice depends on the image voxel size
and the implementation details of the
VOI computing software. The volume
of the VOI also may depend slightly
on its position, because the same VOI
can result in slightly different volume
measurements, depending on how it
is positioned relative to the centers
of the voxels. Software that supports
voxel subsampling is recommended, al-
though adequate approximation of the

(@) Maximum intensity projection image and (b) axial PET/CT fusion image show placement of 3-cm—diameter spherical

1-mL VOI usually can be achieved with
simple VOI tools.

For a tumor to be measurable at
baseline, the SULPGak must be greater
than or equal to one and a half times
the mean SUL in the 3-cm diameter
spherical VOI plus two times its stan-
dard deviation to have a minimum
threshold for evaluation. A minimal
level of tumor uptake at baseline is
proposed to ensure that a decline
in FDG uptake with therapy can be
measured in the dynamic range of
the imager (ie, that it remains higher
than background uptake), to decrease
the likelihood that a change is due to
chance, and to minimize overestima-
tion of response or progression. When
the SUL_ of the tumor at baseline is
lower than this threshold, the tumor
is considered not measurable with
PERCIST 1.0. Note that the PERCIST-
proposed measurability level refers
only to the baseline study. When the
activity in the descending thoracic
aorta is measured instead of that in
the liver, the minimum threshold for
evaluation is two times the mean SUL
of the thoracic aorta in a tubular VOI
plus two times its standard deviation.
This is proposed because blood SUL is
typically lower than liver SUL.

If the target lesion is not measur-
able at baseline, it should be noted
that the measurement of the lesion
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is below the minimum threshold for
evaluation. These results should be
segregated from data that are fully
measurable for analysis with PER-
CIST, but pooling these data for ex-
ploratory analysis should be consid-
ered. The optimal minimum threshold
for reliable evaluation of the lesion is
not known. Risk of low FDG uptake
for quantitative analysis includes the
limited ability of lesions with low FDG
uptake to show a decrease in SUL of
30%, because background activity may
contribute substantially to the residual
signal intensity. When there is a new
lesion or unequivocal progression in
the follow-up study, a response of pro-
gression can be designated even if the
target lesion at baseline does not meet
the minimum threshold for evaluation.
Note that the threshold for evaluability
of the target lesion does not apply to
the follow-up study, because the tumor
metabolism in the follow-up study may
be diminished to below the threshold
for the baseline study as a result of ef-
fective therapy.

Required Parameters for Follow-up
FDG PET Study

The follow-up imaging and all available
clinical information should be consid-
ered fully in the selection of the tar-
get tumor lesion. Known areas of iat-
rogenic or benign FDG uptake should
not be selected as the target lesion,
even when such a focus has the highest
SULpcak value. PERCIST requires the
reader to select the hottest tumor at
each time point, and the target lesion
selected at baseline may not the hottest
tumor at follow-up (Fig 3).

Assessable FDG PET Study and
Measurable Target Lesion

To be assessable, mean SUL and imag-
ing conditions of the liver must be sta-
ble. Image acquisition methods consis-
tent with the recommendations of the
National Cancer Institute and the Neth-
erlands protocol for multicenter trials
are recommended to ensure the cor-
rect performance of PET and to min-
imize variability (14,15). Compliance

Figure 2

SUV

8.00

Figure 2:

Magnified transverse FDG PET image shows a single large

heterogeneous tumor. SULDeak was the mean from a three-dimensional 1-mL
sphere approximately 1.2 cm in diameter in tumor area, yielding highest
average SUL (represented here as circle instead of sphere). SULpeak does not
necessarily contain maximum standardized uptake value (SUV, square), which is

the highest single pixel value.

with the RSNA Quantitative Imaging
Biomarkers Alliance FDG PET profile,
PERCIST 1.0, and the Uniform Proto-
cols in Clinical Trials FDG profile is sug-
gested (12).

To be assessable, differences be-
tween baseline and follow-up SUL in
the liver must be (a) less than or equal
to 20% of the larger of the two liver
measurements and (b) less than or
equal to 0.3 SUL units. The imaging
conditions that allow for comparison
are as follows: (a) The difference be-
tween the injection-to-imaging time of
the baseline study and to that of the
follow-up study should be less than or
equal to 15 minutes. (b) The injection-
to-imaging start time for both base-
line and follow-up imaging should be
greater than or equal to 50 minutes
and less than or equal to 70 minutes.
The recent Uniform Protocols in Clin-
ical Trials and RSNA Quantitative
Imaging Biomarkers Alliance profiles
both specify minimum uptake times
of 535 minutes. (¢) The same imager
should be used at the same site. (d)
The same acquisition protocol, recon-
struction protocol, and version of soft-
ware should be used. (e) The differ-
ence between the injected dose of FDG

(in megabecquerels) for the baseline
study and that for the follow-up study
should be less than or equal to 20%.
(f) Patients should fast for at least 4
hours before administration of FDG,
and serum glucose levels must be less
than 200 mg/dL. If these imaging con-
ditions are not met, it should be noted
in the report. Ideally, the decision on
how to handle data that are not com-
pliant with PERCIST should be made
at the time of study design. Separate
analysis is suggested before pooling.

Objective Response

PERCIST encourages recording of the
percentage of change in tumor metab-
olism as a continuous variable with
notation of the number of weeks since
treatment was begun. The percentage
of change in target lesion(s) is com-
puted as:

100 - [FTL - BTLg, ..J/BTL

SULpeak SULpeak”

where FTLSULpoak is the SULPeak of the
follow-up target lesion and BTLg,
is the SULPeak of the baseline target
lesion. This approach lends itself well

to construction of waterfall plots and

Radiology: \/olume 280: Number 2—August 2016 = radiology.rsna.org

579



>
i
S
=
S
o

SPECIAL REPORT: PET Response Criteria in Solid Tumors

Oetal

v
\
N\

treatment-, disease-, and time-specific
therapeutic efficacy thresholds. How-
ever, for convenience, PERCIST also
proposes grouping the therapeutic
responses into four categories, paral-
leling the Response Evaluation Crite-
ria in Solid Tumors and the European
Organization for Research and Treat-
ment of Cancer recommendations
(16). The continuous quantitative data
from the measurements should be col-
lected for future studies to determine
how best to predict clinical outcomes.
The PERCIST categories for response
to treatment are complete metabolic
response, partial metabolic response,
stable metabolic response, and pro-
gressive disease.

; b.
Figure 3: Maximum intensity projection images (top row) in two different SUL windows and axial fusion images (bottom row) in a man with sarcoma and multiple
distant metastatic lesions. SULpeak was measured from the hottest tumor at each time point and can be different at baseline and follow-up. (a) Hottest tumor SUL
focus was located in right lower paratracheal lymph node at baseline (arrows). (b) After therapy, subcarinal lymph node was hottest tumor (arrows).

PERCIST Categories for Response to
Treatment

To be categorized as a complete met-
abolic response, a target lesion must
show complete resolution of FDG up-
take, with FDG uptake less than the
mean SUL of the liver and indistin-
guishable from that of the surrounding
background. This requires data for all
other lesions to return to background
levels and that no new FDG-avid le-
sions in a pattern typical of cancer ap-
pear. When no FDG-avid tumor is vis-
ible, the mean SULPPak of the anatomic
location situated as close as possible
to the site of the original tumor should
be measured. A normal structure with

peak

high FDG uptake, such as a bowel loop
that occupies the site of the original
target lesion, should be avoided in
the measurement of results of the fol-
low-up study. A complete metabolic re-
sponse according to PERCIST 1.0 does
not require the SUL  to decrease to
zero.

For a partial metabolic response,
a decrease of greater than or equal
to 30% and of at least 0.8 SUL units
must be shown between the most in-
tense evaluable lesion at baseline and
the most intense lesion at follow-up
(not necessarily the same lesion). This
also requires a decrease in SUL _ of
greater than or equal to 0.8 SUL units
in the target lesion, no new FDG-avid
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Table 1

Scenarios for Target and Nontarget
Lesions Showing Different Responses
at Follow-up and Overall Response
Synthesis

Original

Original Target Nontarget Qverall
Response Response Response

CMR PMR PMR

CMR SMD PMR or SMD

CMR PMD PMD

PMR CMR PMR

PMR SMD PMR or SMD*

PMR PMD PMD

SMD CMR SMD

SMD PMR SMD

SMD PMD PMD

PMD CMR PMD

PMD PMR PMD

PMD SMD PMD

* The choice between partial metabolic response (PMR)
and stable metabolic disease (SMD) depends on the
difference between the percentage of change in SUL
and absolute SUL. If the decrease from baseline to
follow-up is sufficient, the response is PMR. If the
decrease is less than 30% or 0.8 SUL units, the response
is SMD. PMD = progressive metabolic disease, CMR =
complete metabolic response.

lesions in a pattern typical of cancer,
no identifiable increase in size greater
than 30% in the target lesion, and no
SULIWak or identifiable increase in size
greater than 30% in a nontarget le-
sion. For categorization as stable met-
abolic disease, an increase or decrease
in SUL_, of less than 30% is required.
For categorization as progressive met-
abolic disease, lesions must show an
increase of greater than or equal to
30% and an increase of at least 0.8
SUL units in a target lesion or devel-
opment of a new lesion or more than
one new lesions. This can include new
FDG-avid lesions in a pattern typical
of cancer, an increase in SULpcak or an
identifiable anatomic increase in size
greater than or equal to 30% in target
lesions, or unequivocal progression in

nontarget lesions.
(percentage  of

The response
change in SULpcak and time in weeks
after treatment began) should be in-

cluded. For example, for a complete

metabolic response (90% decrease,
4 weeks), time in weeks is calculated
with the date of the start of therapy
as day 1. So, days 1-7 are considered
week 1, and days 8-14 are week 2, and
so forth. For progressive metabolic
disease, whether new lesions are pre-
sent or absent, the number of weeks
into therapy and the number of new
lesions should be reported (4). For
progressive metabolic disease, (35%
increase, 4 weeks, five new lesions),
when a nontarget lesion behaves dif-
ferently from the baseline target le-
sion, further consideration is required
to decide on the response (Table 1).
Duration of overall response is calcu-
lated as the date of the best response
to the date when recurrent or progres-
sive disease was first noted.

Unresolved and Partly Resolved Issues

There are multiple aspects of PET re-
sponse assessment that have not been
addressed fully in PERCIST 1.0 be-
cause of a lack of sufficient data. Some
of the issues that must be resolved are
described in the sections that follow.
Accumulation of an imaging-data ware-
house with PERCIST-compliant data,
including various tumors, therapies,
and outcomes, is necessary for future
validation.

It is very rare, in our experience, for a
tumor to show a decline in FDG uptake
while the tumor size increases. Routine
measurement of tumor size is not re-
quired for PERCIST, but measurement
could be made when a visually notice-
able increase in size accompanies a de-
crease in FDG uptake. This disparity
between FDG uptake and tumor size
can occur in cystic tumors, with a de-
layed interval from baseline imaging un-
til therapy, or with intratumoral bleed-
ing. This also can occur if there is a
substantial delay between baseline PET
and posttreatment PET. In such cases,
the tumor may have grown before ther-
apy and then may have been treated
effectively, resulting in increased size
but decreased FDG uptake from that

of the baseline study. We suggest that
the baseline PET examination for treat-
ment response be obtained within 21
days of starting a study to minimize this
possibility.

Nontarget Lesions

Interpretation of changes in FDG uptake
in a nontarget lesion that behaves dif-
ferently from the target lesion is some-
times problematic. Readers may miss
change greater than 30% in SULpeak of a
nontarget lesion, because only the mea-
surement of the single hottest target
lesion is required for routine PERCIST
assessment. An increase of 30% in a
nontarget lesion is not currently called
progression in PERCIST 1.0. However,
measurement of a nontarget lesion is
suggested when the FDG uptake inten-
sity or its extent is visually prominent.
In some instances, the nontarget lesion
from a baseline study that responds
poorly or increases modestly in uptake
may become the target (hottest) lesion
in the follow-up study and may become
measurable.

Unequivocal Progression

For assessment of overall response,
nonprogressive metabolic disease in
nontarget lesions does not reduce
partial metabolic response in target
lesions, as currently suggested in PER-
CIST 1.0. However, PERCIST 1.0 does
not include a definition of unequivocal
progression of a nontarget lesion with
a set percentage or absolute require-
ment for unit change. Application of
stricter criteria for the progression of
nontarget lesions may be necessary.
For example, a patient may show de-
creased FDG uptake in a target lesion,
with SUL . decreasing from 12 to 8.
However, this patient may have an ad-
ditional nontarget lesion that shows in-
creased FDG uptake, with SULPeak ris-
ing from 2.0 to 6.0. Should the reader
conclude that this patient’s response is
partial metabolic response (since the
target lesion improved) or consider the
nontarget lesion to have progressed
unequivocally and give a response of
progressive metabolic disease? We
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suggest the latter approach is likely
correct, because a change in SUL
from 2.0 to 6.0 is, in our estimation,
unequivocal progression. Although it
is not specified in PERCIST 1.0, the
criteria for unequivocal progression
in a nontarget lesion must be at least
as much as the target-to-target lesion
changes, a 30% and 0.8 SUL units in-
crease, and possibly higher. There re-
mains a gap in our literature on the
importance of tumor metabolic pro-
gression and outcomes.

Categorization of a new lesion is not
always clear cut. The results of a ret-
rospective review may show that a le-
sion was present but missed at baseline
because of small size or low FDG up-
take. Counting new lesions also could
be subjective when the new lesion is
coalesced with an old lesion or expands
along the pleura or the surface of other
organs. Clinical judgment should be
used for identifying a new lesion, with
best-effort estimation of the number
of new lesions. We propose that a le-
sion be considered new when it is first
visualized, even if, in retrospective re-
view, it is deemed to have been faintly
present earlier. Similarly, the timing
of the appearance of the new lesion
should be when it was first unequivo-
cally identified.

Defining the Peak Value

Software from different vendors incor-
porates different methods to compute
the peak value. There is not enough
evidence currently to favor evaluation
of the whole pixel or of subsegmented
parts of the pixel (Fig 4). With im-
age filtering and resolution, it is un-
likely to make a major difference in
results. Regarding the positioning of
the 1-mL VOI, when the hottest tu-
mor focus is in the periphery of the
tumor, measuring the highest peak
value may sometimes require the
VOI to be positioned partly outside
of the predetermined tumor bound-
ary. Such an example can be seen in
a tumor with central necrosis (Fig 5).
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d-F <]ad 4}k |- 2=
] ——+
] i) "Har=sEA=
7 o 'E..._'....'-_.._..
nd Ere B B
J b pplgtal ol pe
- . -
o e e L
ELE A LR e e
11300
e e
1 1 1
I I L]
il e B
| 1 ]

a. b.

Figure 4:  Graphs show that quantification of whole or subsegmented pixels results in different area measure-
ments. (@) When the whole pixel is considered, each box represents a single pixel, blue line represents tumor
boundary, and only shaded pixels are included for quantification. (b) When pixels are subsegmented to quad-
rants in this graph, the area included for quantification is different from that in a. Smaller green boxes represent
newly included area, and red lines represent pixel quadrants that would be excluded from quantification.

0 I svv 10

: SuV 5
SuvV 2
SUV 1

O Boundary of
“tumor” as defined
by applying SUV
threshold (75% of
maximum)

Boundary of ROI
=1 consisting of 9
=! pixels, all within

the tumor

boundary

. I suv 10
: SUV 5
suv 2
SUV 1

Boundary of

[ “tumor” as defined
by applying SUV
threshold (75% of
maximum)

Boundary of ROI
=1 consisting of 9
L1 pixels, partly

outside the tumor

boundary

b.
Figure 5:  Graphs show two-dimensional comparison of two different regions of
interest. (a) Region of interest (average standardized uptake value [SUV], 7.78)
is inside tumor boundary (bold black line outside of red squares). (b) Region of
interest includes one pixel outside tumor boundary, resulting in higher average
value (average SUV, 8.33).
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Table 2

Recommended Exploratory Data to Consider for Collection

Variable and Consideration

SUL __ of up to the five hottest tumors

peak
Mean SUL in 1-mL spherical VOIs is calculated.

Five hottest assessable SUL

Up to two lesions per organ are evaluated.

values at baseline are included.

To calculate percentage of change in SUL of five lesions, data from each lesion is summed before and

after treatment.*
Maximum SUL
Mean SUL at 50% and 70% of SUL
PET-derived metabolic tumor volume?
>50% of SUL_,,,
>mean SUL + 2SD of liver
>mean SUL + 3SD of liver

>1.5 - mean SUL + 2SD of liver

or maximum SUL

Liver mean SUL and SD from 3-cm spherical VOI: for all tumor foci, five lesions with highest SUL, or one

lesion with highest SUL
Total lesion glycolysis*

Total lesion glycolysis = mean SUL of total tumor times total metabolic tumor volume in milliliters
Total lesion glycolysis increase = 75% categorized as progressive metabolic disease
Total lesion glycolysis decrease = 45% categorized as partial metabolic response

Nonassessable tumors

Tumors with FDG uptake < 1.5 - (mean SUL) + 2SD

Note and measure disappearance, or obvious progression, segregating the data
Tumor sizes according to Response Evaluation Criteria in Solid Tumors 1.1

Note.—SD = standard deviation.

* Change in data required for categorization as partial metabolic response and progressive metabolic disease with more than

one target lesion is yet undefined.

T FDG uptake of tumor lower than the threshold for metabolic tumor volume could be zero at follow-up, even when SUL

does not show complete metabolic response.

peak

* Threshold percentage for response assessment of total lesion glycolysis is undefined.

When the tumor boundary is deter-
mined by using an anatomic image,
the absolute standardized uptake value
threshold, or the percentage of the
maximum threshold, there is no guar-
antee that the pixel immediately out-
side of the determined tumor bound-
ary is background and not part of the
tumor. In such instances, the maximum
SUL also should be recorded (it is of-
ten highly correlated with the SUL ).

Although a single target lesion is
chosen for assessment of treatment
response according to PERCIST, with
the goal of simplicity and to reflect
the characteristics of the most active
tumor, the optimal number of lesions
to evaluate remains uncertain. Mea-
suring the tumor volume of the tar-
get tumor, of all tumors, and of the
most metabolically active portion of

the tumor seems important, and thus,
total lesion volume and its metabolic
activity may be explored, and multi-
ple tumors may be measured (Table 2
). Automated tools to define the total
volume of the tumor in the body with
PET (metabolic tumor volume) and to-
tal lesion glycolysis are being used but
require additional study. Table 2 shows
several more PET metrics mentioned
in PERCIST 1.0 that are not essential
to the current assessment of response
with PERCIST but may be collected as
exploratory data.

PERCIST 1.0 has received considerable
attention, and we felt that clarification
of the methods was in order. In addition
to the measurement of SUL__,, multiple

eak’

potential exploratory analyses including
those of metabolic tumor volume and
total lesion glycolysis may be important
as the use of PET to measure treatment
response continues to grow. Collection
of metabolic response data in a stan-
dardized fashion would greatly aid fu-
ture pooling of study and meta-analysis
data to best determine the predictive
and prognostic value of PERCIST 1.0 in
a variety of clinical settings and with a
variety of treatments. Automated and
semiautomated approaches to analysis
may help to make PERCIST 1.0 eas-
ier to use in clinical trials and clinical
practice.
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