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Today’s contents

• Response evaluation and 
Response Evaluation Criteria in Solid Tumors (RECIST)

• Accuracy and precision
• Basic logic of RECIST
• Hypothetical example of response evaluation of a lesion

• Adverse events and 
Common Terminology Criteria for Adverse Events (CTCAE)

• What is an adverse event?
• Reporting adverse events
• History and structure of CTCAE
• Evaluation of adverse events using CTCAE
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Why are “common international” standards needed?
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Comparison with results from other clinical trials is 
necessary

• To advance development correctly to the next phase
• To avoid unnecessary duplication of clinical trials

Criteria for comparison across clinical trials
• Efficacy evaluation: RECIST
• Safety evaluation: CTCAE
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Why RECIST were developed
• WHO response evaluation criteria (1981)

• Many unclear aspects
• Criteria for selection of lesion to evaluate 
• Calculation of overall response: Per lesion? Per organ? As a whole?
• Definition of progressive disease (PD): Per lesion? Per organ? As a whole?

• Additions and modifications made by each research group
• Evaluated by bi-directional area (major axis × minor axis) for each 

lesion
• RECIST ver. 1.0 (2000)

• Response rates in single-arm Phase II trials worldwide are now 
comparable [standardization]

• Bi-directional measurement → uni-directional measurement
[simplification]

• RECIST ver. 1.1 (2009)
• Clarification of the definition of pathologic lymphadenopathy as a 

measurable lesion [standardization]
• Clarification of the definition of progressive disease (PD)

[standardization]
• Change in the number of target lesions from 10 → 5, etc.

[simplification]

Cannot compare 
between groups
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What are RECIST a “measure” for?

• Index for “Phase III" go / no-go tasks = tool for clinical trials
• RECIST prioritizes "precision" and "comparability" over "accuracy"
• "Used to judge whether a drug or regimen shows promising results that warrant 

continued developmental research”
• Judgment for whether to proceed to a Phase III trial based on results from a single-

arm Phase II trial

• It is not an index for deciding whether to continue or discontinue "treatment"
• Whether to continue or discontinue treatment should be decided based on clinical / 

comprehensive judgment in daily clinical practice and in clinical trials and need not be 
decided with RECIST (in fact, it is inappropriate to do so)
e.g., A "50% decrease" in tumor cross-section does not necessarily have an essential 

meaning for individual patients.
From "New Response Evaluation Criteria in Solid Tumors 
(RECIST Guidelines) -Japanese translation JCOG version-
" Introduction

Secondary use of any contents of this site for commercial purposes is prohibited. ICRweb: https://www.icrweb.jp/icr_index.php?lang=en



Accurate      Precise

If you have to sacrifice one, which 
one would you prioritize?
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Accuracy vs. Precision

• If everyone uses the criteria that emphasize “comparability” (precision), then it is 
more likely that "more promising treatments" will proceed correctly to Phase III trials

• Underestimation itself is not a problem if underestimated worldwide
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Basic logic of RECIST
① All lesions are classified as 

“measurable” or “non-measurable”
 Tumor lesion (other than lymph 

node)：
Major axis ≥10 mm

 Lymph node lesion：
Minor axis ≥15 mm

Measurable
Non-
measurable

Lymph node lesion ＝Tumor lesion＝major axis
(other than lymph node)
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Basic logic of RECIST
① All lesions are classified as 

“measurable” or “non-measurable”
 Tumor lesion (other than lymph 

node)：
Major axis ≥10 mm

 Lymph node lesion：
Minor axis ≥15 mm

Measurable
Non-
measurable

② Select “target lesion” from measurable 
lesion
 Up to 5 in total (up to 2 per organ）
 All lesions other than target lesion are 

non-target lesions

③ Conduct response evaluation for 
each category
 Target lesion effect
 Non-target lesion effect
 New lesion presence

Lymph node lesion ＝Tumor lesion＝major axis
(other than lymph node)

Pre-treatment evaluation should be performed as 
close to the start of treatment as possible (Guideline: 

within 4 weeks)
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③ Determine the effect of each course in each category
 Target lesion effect CR, PR, SD, PD
 Non-target lesion effect CR, Non-CR/Non-PD, PD
 New lesion presence None, present

④ Determine “overall response” by combining the effects for each category
 Judge “overall response” for each course

⑤ Determine the “best overall response”
 Determine one “best overall response” from “overall responses” of all courses
 Response rate: the proportion of patients with “best overall response” of PR or better

Calculate the “best overall response” among all courses

After 5 coursesAfter 4 coursesAfter 3 coursesAfter 2 coursesAfter 1 course

PDCRPRPRSDTarget lesion effect

CRCRnon-CR/
non-PD

non-CR/
non-PD

non-CR/
non-PD

Non-target lesion
effect

PresentNoneNoneNoneNoneNew lesion presence

PDCRPRPRSDOverall response

CR: complete response
PR: partial response
SD: stable disease
PD: progressive disease

Basic logic of RECIST (continued)
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(1) Classification as “measurable”
or “non-measurable”

• “Measurable” lesion
• Tumor lesion (non-lymph node lesion)

• Major axis 10 mm or more (CT slice thickness is 5 mm or less)
For slice thickness > 5 mm, major axis is at least twice the slice thickness
• Osteolytic bone lesions with soft tissue components can be 

measurable lesions
• Lymph node lesion

• Minor axis 15 mm or more (CT slice thickness is 5 mm or less)

• “Non-measurable” lesion
• Small lesion

• Tumor lesion (non-lymph node lesion)
• Major axis less than 10 mm, but lesion likely present

• Lymph node lesion
• Minor axis 10-15 mm

*Lymph nodes with a minor axis of less than 10 mm are not considered 
lesions = normal

• Truly non-measurable lesion
• Ascites, pleural effusion, pericardial effusion, inflammatory breast 

cancer, meningeal lesions, etc.
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(2) Selection of “target lesions” 
from measurable lesions

• Target lesion
• Up to 5 measurable lesions in descending order of diameter
• Up to two per organ

• How to count one organ? (not described in RECIST ver. 1.1)
→ Stipulations required for each trial

<Standard counting method for JCOG trial>
 Combine organs with left and right sides (e.g., lungs, kidneys) into one organ
 Treat all the lymph nodes of the body as one organ, regardless of location

(up to two lymph nodes are included in target lesions per patient)
• Be sure to include all organs with measurable lesions
• Easy to measure and reproducible

(avoid lesions that are difficult to measure even when having a large 
diameter)

• Non-target lesion
• Everything “besides” target lesions are non-target lesions
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(3) Determining the effect for each category
・Target lesion effect: decrease / increase in the of sum of diameters

Disappearance of all tumor lesions
Lymph node lesion has a minor axis of less than 10 mm

・CR (complete response)

Sum of diameters decreased by at least 30% relative to 
baseline

・PR (partial response)

Neither CR / PR nor PD・SD (stable disease)
Sum of diameters increased by at least 20% relative to 
the minimum value during the course

・PD (progressive disease)

・Non-target lesion effect: “disappeared” or “increased”
Disappearance of all tumor lesions
Lymph node lesion has a minor axis of less than 10 mm
Tumor markers below upper limit of reference range

・CR (complete response)

One or more non-target lesions remaining
Tumor marker exceeds the upper limit of reference range

・Non-CR/non-PD

Clear increase in growth of non-target lesion (unequivocal 
progression)

・PD (progressive disease)

・New lesion presence: “present” or “absent”
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Response evaluation of target lesion:
supplement on PR and PD

PR (partial response) PD (progressive disease)

≥30% decrease

≥20% increase

Baseline

M
inim

um
 sum

 
of diam

eters
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Hypothetical example of response evaluation 
of lesionBaseline (at 

registration)
After 1 
course

8 cm

(10－8)÷10
＝20% 
decrease

SD
Decrease rate ＝ Sum of diameters at baseline is the denominator (PR for a decrease of 30% or more)
Increase rate ＝ Minimum sum of diameters is the denominator (PD for an increase of 20% or more)

Sum of diameters
10 cm
Decrease / 
increase rate in 
sum of diameters
Target lesion effect
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Hypothetical example of response evaluation 
of lesionBaseline (at 

registration)
After 1 
course

After 2 
courses

8 cm 6 cm

(10－8)÷10
＝20% 
decrease

(10－6)÷10
＝40% 
decrease

SD PR
Decrease rate ＝ Sum of diameters at baseline is the denominator (PR for a decrease of 30% or more)
Increase rate ＝ Minimum sum of diameters is the denominator (PD for an increase of 20% or more)

40% decrease
20% 
decrease

Sum of diameters
10 cm
Decrease / 
increase rate in 
sum of diameters
Target lesion effect
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Baseline (at 
registration)

After 1 
course

After 2 
courses

After 3 
courses

Sum of diameters
10 cm

8 cm 6 cm 7 cm

Decrease / 
increase rate in 
sum of diameters

(10－8)÷10
＝20% 
decrease

(10－6)÷10
＝40% 
decrease

(7－6)÷6
＝16% increase

Target lesion effect SD PR PR

(10－7)÷10
＝30% decrease

Hypothetical example of response evaluation

Decrease rate ＝ Sum of diameters at baseline is the denominator (PR for a decrease of 30% or more)
Increase rate ＝ Minimum sum of diameters is the denominator (PD for an increase of 20% or more)
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Baseline (at 
registration)

After 1 
course

After 2 
courses

After 3 
courses

After 4 
courses

Sum of diameters
10 cm

8 cm 6 cm 7 cm 3 cm

Decrease / 
increase rate in 
sum of diameters

(10－8)÷10
＝20% 
decrease

(10－6)÷10
＝40% 
decrease

(7－6)÷6
＝16% increase

(10－3)÷10
＝70% 
decrease

Target lesion effect SD PR PR PR

(10－7)÷10
＝30% decrease

16% 
increase

70% decrease

30% 
decrease

Hypothetical example of response evaluation

Decrease rate ＝ Sum of diameters at baseline is the denominator (PR for a decrease of 30% or more)
Increase rate ＝ Minimum sum of diameters is the denominator (PD for an increase of 20% or more)
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Baseline (at 
registration)

After 1 
course

After 2 
courses

After 3 
courses

After 4 
courses

After 5 
courses

Sum of diameters
10 cm

8 cm 6 cm 7 cm 3 cm 5 cm

Decrease / 
increase rate in 
sum of diameters

(10－8)÷10
＝20% 
decrease

（10－6）÷10
＝40% 
decrease （7－6）÷6

＝16% increase

（10－3）÷10
＝70% 
decrease

（5－3）÷3
＝67% increase

Target lesion effect SD PR PR PR PD

（10－7）÷10
＝30% decrease

（10－5）÷10
＝50% decrease

67% 
increase

50% decrease

Hypothetical example of response evaluation

Decrease rate ＝ Sum of diameters at baseline is the denominator (PR for a decrease of 30% or more)
Increase rate ＝ Minimum sum of diameters is the denominator (PD for an increase of 20% or more)
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Note: if target lesions become very small

• PD for target lesions
• Sum of diameters increased by 20% or more relative to the minimum 

value during the course
and
• Sum of diameters increased by 5 mm or more relative to the 

minimum value
• e.g., sum of diameters is 20 mm → 24 mm ・・・is not PD

(24－20)÷20＝20% 24－20＝4 mm

• “Too small to measure”
• Diameter of 5 mm or less
• Record actual measurements as much as possible
• Non-measurable lesion present → Recorded as diameter of 5 

mm
• Lesion likely absent → Recorded as a diameter of 0 mm
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Unequivocal progression
• PD of non-target lesions

• “unequivocal progression”

• Clear progression such that the increase in overall tumor growth is 
sufficient to warrant treatment discontinuation
(the treating physician would feel the need to change therapy)

• Does not imply an increase in the diameter of a single non-target lesion

Eisenhauer EA et al. EJC 2009;45:228-47.
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New lesion presence

• Definition of new lesion
• Must be unequivocal： clear occurrence of new lesions

• May not be tumor if judgment changes depending on test type / method
• Continue treatment and re-evaluate for suspected cases

• FDG-PET
• Baseline PET negative → PET positive：PD
• Baseline PET         → PET positive：？

• PD if confirmed by CT
• Follow-up with CT for suspected lesions
• Not PD if ruled out by CT
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(4) Judgment of overall response
• Overall Response

• Judgment for each determined course
Overall 

responseNew lesionNon-target lesionTarget lesion

CRNoCRCR

PRNoNon-CR/Non-PDCR

PRNoNon-PDPR

SDNoNon-PDSD

PDAnyAnyPD

PDAnyPDAny

PDYesAnyAny
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(5) Judgment of the best overall response

• Confirmation of effect → Ensure that there is no measurement error
• Confirmation required

• Required for single-arm trials with response rate as their primary endpoint
• For confirmation of effect:

• CR should occur twice in a row (best overall response CR)
• PR should occur twice in a row (best overall response PR)

• No confirmation
• Not required in randomized controlled trials or trials that include preoperative treatment
• Best “overall response” through all courses = “best overall response”

Calculate one “best overall response” from all “overall 
responses”

After 5 coursesAfter 4 coursesAfter 3 coursesAfter 2 coursesAfter 1 course

PDCRPRPRSDOverall response

→ best overall response

After 5 coursesAfter 4 coursesAfter 3 coursesAfter 2 coursesAfter 1 course

PDCRPRPRSDOverall response

→ best overall response

PR

CR
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Summary of RECIST

• Purpose of RECIST
• To “precisely” compare response rates in single-arm Phase II trials with 

historical controls
• Also used to evaluate progression-free survival (PFS) in addition to response rate

• Distinguish between PR and SD with a common global standard, in order 
to improve comparability

• Not an index for deciding whether to continue / discontinue treatment
• Consider response evaluation and individual patient treatment continuation / 

discontinuation separately

• RECIST is a “guideline” rather than response evaluation criteria 
themselves

• Imaging modalities used, timing of judgments, definition of measurable lesions, 
presence / absence of confirmation, and other details must be specified in the 
protocol for each trial

• There are different response evaluation criteria classifications, but the 
basic idea is the same

• RANO, Lugano, etc.
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