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OutlineOutline

•• Background: Background: 
–– Definition of responseDefinition of response
–– Why measure response?Why measure response?
–– Response criteria in cancer trials Response criteria in cancer trials 

•• Key aspects Key aspects and comparison and comparison 

•• New version of RECIST 1.1New version of RECIST 1.1

•• FUTUREFUTURE

Response criteria in cancer trials Response criteria in cancer trials 

and comparison and comparison of of WHO AND RECIST 1.0WHO AND RECIST 1.0

New version of RECIST 1.1New version of RECIST 1.1



Why Measure Response?Why Measure Response?

•• The word “response” is used in a number of The word “response” is used in a number of 
contexts:contexts:
–– To describe To describe outcomesoutcomes in daily practice (“my patient in daily practice (“my patient 

is responding to treatment”)is responding to treatment”)
–– As a As a surrogatesurrogate for benefit (e.g. in randomized trial)for benefit (e.g. in randomized trial)
–– As the As the primaryprimary endpointendpoint

trials where a decision is being taken about future of trials where a decision is being taken about future of 
drug or regimendrug or regimen

Why Measure Response?Why Measure Response?

The word “response” is used in a number of The word “response” is used in a number of 

in daily practice (“my patient in daily practice (“my patient 
is responding to treatment”)is responding to treatment”)

for benefit (e.g. in randomized trial)for benefit (e.g. in randomized trial)
endpointendpoint in phase II “screening” in phase II “screening” 

trials where a decision is being taken about future of trials where a decision is being taken about future of 



Why do we need response criteria?Why do we need response criteria?

•• ToTo assessassess thethe changechange in in tumortumor
endpointsendpoints
–– ResponseResponse
–– Time Time toto progressionprogression
–– ProgressionProgression freefree survivalsurvival

•• ToTo assessassess thethe effecteffect of of treatmenttreatment
–– ForFor thethe indivialindivial patientpatient
–– in in phasephase II II trialstrials
–– As As surrogatesurrogate forfor overalloverall survivalsurvival

Why do we need response criteria?Why do we need response criteria?

tumortumor burdenburden forfor thethe clinicalclinical

treatmenttreatment

survivalsurvival



Response Criteria in Clinical TrialsResponse Criteria in Clinical Trials

•• Clinical cancer research takes place in an Clinical cancer research takes place in an 
international arena, thus we need a common, international arena, thus we need a common, 
standard “language” standard “language” forfor
–– Toxic effects: terms and grades Toxic effects: terms and grades 
–– Time to event definitionsTime to event definitions
–– Tumour response definitionsTumour response definitions

Response Criteria in Clinical TrialsResponse Criteria in Clinical Trials II

Clinical cancer research takes place in an Clinical cancer research takes place in an 
international arena, thus we need a common, international arena, thus we need a common, 

forfor
Toxic effects: terms and grades Toxic effects: terms and grades 
Time to event definitionsTime to event definitions
Tumour response definitionsTumour response definitions



Response Criteria in Clinical TrialsResponse Criteria in Clinical Trials

•• In early drug development:In early drug development:
–– Tumour Tumour shrinkageshrinkage has long been used to provide a has long been used to provide a 

“signal” that new agents may be effective“signal” that new agents may be effective
–– Zubrod et al. : first clinical trialZubrod et al. : first clinical trial

•• AnatomicAnatomic--based criteriabased criteria
describe and categorize patient outcomesdescribe and categorize patient outcomes

•• WHO/others defined CR, PR, SD, PD WHO/others defined CR, PR, SD, PD 

Response Criteria in Clinical TrialsResponse Criteria in Clinical Trials IIII

In early drug development:In early drug development:
has long been used to provide a has long been used to provide a 

“signal” that new agents may be effective“signal” that new agents may be effective
Zubrod et al. : first clinical trialZubrod et al. : first clinical trial

based criteriabased criteria therefore required to therefore required to 
describe and categorize patient outcomesdescribe and categorize patient outcomes

WHO/others defined CR, PR, SD, PD WHO/others defined CR, PR, SD, PD 



Uniform criteria for reporting responseUniform criteria for reporting response

•• WHO criteria 1979WHO criteria 1979

•• RECIST RECIST 
–– version 1.0 Therasse et al. JNCI 2000version 1.0 Therasse et al. JNCI 2000
–– version 1.1 Eisenhauer EJC 2009version 1.1 Eisenhauer EJC 2009

Uniform criteria for reporting responseUniform criteria for reporting response

version 1.0 Therasse et al. JNCI 2000version 1.0 Therasse et al. JNCI 2000
version 1.1 Eisenhauer EJC 2009version 1.1 Eisenhauer EJC 2009



Important parameters in two guidelinesImportant parameters in two guidelines

•• DefinitionDefinition of of thethe measurabilitymeasurability
baselinebaseline

•• ObjectiveObjective responseresponse
•• OverallOverall responseresponse
•• DurationDuration of of responseresponse

Important parameters in two guidelinesImportant parameters in two guidelines

measurabilitymeasurability of of lesionslesions at at 



WHO criteriaWHO criteria

•• Each lesion is measured in 2 dimensions on the Each lesion is measured in 2 dimensions on the 
same imagesame image
–– Maximum diameter in the transverse planeMaximum diameter in the transverse plane
–– Longest diameter perpendicular to the other Longest diameter perpendicular to the other 

measurementmeasurement
–– Two measurements are multiplied to obtain a cross Two measurements are multiplied to obtain a cross 

productproduct

Each lesion is measured in 2 dimensions on the Each lesion is measured in 2 dimensions on the 

Maximum diameter in the transverse planeMaximum diameter in the transverse plane
Longest diameter perpendicular to the other Longest diameter perpendicular to the other 

Two measurements are multiplied to obtain a cross Two measurements are multiplied to obtain a cross 



WHO criteriaWHO criteria

Complete responseComplete response
CRCR
Partial responsePartial response
PRPR
Progressive disease Progressive disease 
PDPD
Stable diseaseStable disease
SDSD

Disappearence of all Disappearence of all 
target lesionstarget lesions

>50% reduction in cross >50% reduction in cross 
productproduct

25% increase in the cross 25% increase in the cross 
product or any new lesionproduct or any new lesion

<50% in the cross <50% in the cross 
product or 25% increase product or 25% increase 
in cross productin cross product



Shortcomings of WHOShortcomings of WHO

•• Complexity (bidimensional measurements)Complexity (bidimensional measurements)

•• New technologies (CT)New technologies (CT)

•• Silent on many areas so open to varying Silent on many areas so open to varying 
interpretation interpretation 
–– i.e. the “standard” was no longer standardi.e. the “standard” was no longer standard

Shortcomings of WHOShortcomings of WHO

Complexity (bidimensional measurements)Complexity (bidimensional measurements)

New technologies (CT)New technologies (CT) , MRI or PET, MRI or PET--CT?CT?

Silent on many areas so open to varying Silent on many areas so open to varying 

i.e. the “standard” was no longer standardi.e. the “standard” was no longer standard





Why “Why “RResponse esponse EEvaluation valuation 
SSolid olid TTumorsumors” ” –– RECIST needed?RECIST needed?

•• Intended for use in clinical trials with primary Intended for use in clinical trials with primary 
endpoint of objecive responseendpoint of objecive response

•• Easier unidimensional assessmentEasier unidimensional assessment
•• 4 categories of response: CR,PR SD,PD4 categories of response: CR,PR SD,PD
•• Widely adopted by cooperative groups, industry, Widely adopted by cooperative groups, industry, 

academiaacademia

valuation valuation CCriteria riteria iin n 
RECIST needed?RECIST needed?

Intended for use in clinical trials with primary Intended for use in clinical trials with primary 
endpoint of objecive responseendpoint of objecive response
Easier unidimensional assessmentEasier unidimensional assessment
4 categories of response: CR,PR SD,PD4 categories of response: CR,PR SD,PD
Widely adopted by cooperative groups, industry, Widely adopted by cooperative groups, industry, 



Endpoints Used in SWOG Phase II TrialsEndpoints Used in SWOG Phase II Trials
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•• 86 Phase II studies numbering from S990286 Phase II studies numbering from S9902

Endpoints Used in SWOG Phase II TrialsEndpoints Used in SWOG Phase II Trials
RECIST Response

Marker Response

Hematologic
Response
Pathologic CR

Progression Rate

Survival

Feasibility

86 Phase II studies numbering from S990286 Phase II studies numbering from S9902--S0517S0517



Does Source of Drug Affect Endpoint Does Source of Drug Affect Endpoint 
Selection in SWOG Phase II Trials?Selection in SWOG Phase II Trials?
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Feasibility

Does Source of Drug Affect Endpoint Does Source of Drug Affect Endpoint 
Selection in SWOG Phase II Trials?Selection in SWOG Phase II Trials?

Commercial n=33

Marker Response Hematologic Response
Progression Survival



Method of assessment in RECISTMethod of assessment in RECIST

•• Same method and same technique should be Same method and same technique should be 
used at baseline and follow upused at baseline and follow up

–– Clinical examinationClinical examination
–– Spiral CT should be performed by use of a 5mm Spiral CT should be performed by use of a 5mm 

contiguous reconstructioncontiguous reconstruction
–– Sonography should not be usedSonography should not be used

Method of assessment in RECISTMethod of assessment in RECIST

Same method and same technique should be Same method and same technique should be 
used at baseline and follow upused at baseline and follow up

Spiral CT should be performed by use of a 5mm Spiral CT should be performed by use of a 5mm 
contiguous reconstructioncontiguous reconstruction
Sonography should not be usedSonography should not be used



RECIST guidelines are more specific RECIST guidelines are more specific 
than the WHOthan the WHO
•• Specific size requirements for measurable lesion at Specific size requirements for measurable lesion at 

baselinebaseline
•• Distinguishes target from nontargetDistinguishes target from nontarget
•• Gives the maximum number of target lesions to be Gives the maximum number of target lesions to be 

followedfollowed
•• Gives a baseline tumor burden for determining Gives a baseline tumor burden for determining 

progressive diseaseprogressive disease
–– All TL to be measured , instead of one or more measurable All TL to be measured , instead of one or more measurable 

lesions in wholesions in who

RECIST guidelines are more specific RECIST guidelines are more specific 

Specific size requirements for measurable lesion at Specific size requirements for measurable lesion at 

Distinguishes target from nontargetDistinguishes target from nontarget
Gives the maximum number of target lesions to be Gives the maximum number of target lesions to be 

Gives a baseline tumor burden for determining Gives a baseline tumor burden for determining 

All TL to be measured , instead of one or more measurable All TL to be measured , instead of one or more measurable 



Key RECIST ElementsKey RECIST Elements

•• UnidimensionalUnidimensional measurement of longest diametersmeasurement of longest diameters
•• Measurable lesion Measurable lesion >> 20 mm (20 mm (
•• Identify up to Identify up to 10 measurable10 measurable

5 per organ5 per organ. Follow . Follow sum of longest diameterssum of longest diameters
•• Response Categories:Response Categories:

–– PR = 30% decrease in SLD compared to baselinePR = 30% decrease in SLD compared to baseline
–– PD = 20% increase in SLD compared to lowest value on studyPD = 20% increase in SLD compared to lowest value on study

•• CT scan preferred imaging modality. No ultrasound.CT scan preferred imaging modality. No ultrasound.

Key RECIST ElementsKey RECIST Elements

measurement of longest diametersmeasurement of longest diameters
20 mm (20 mm (10 mm Spiral CT10 mm Spiral CT))

10 measurable10 measurable TARGET TARGET lesions; maximum lesions; maximum 
sum of longest diameterssum of longest diameters (SLD)(SLD)

PR = 30% decrease in SLD compared to baselinePR = 30% decrease in SLD compared to baseline
PD = 20% increase in SLD compared to lowest value on studyPD = 20% increase in SLD compared to lowest value on study

CT scan preferred imaging modality. No ultrasound.CT scan preferred imaging modality. No ultrasound.



Nontarget lesionsNontarget lesions

•• Bone lesionsBone lesions
•• Leptomeningeal diseaseLeptomeningeal disease
•• AscitesAscites
•• Pleural/pericardial effusionPleural/pericardial effusion
•• Inflammatory breast diseaseInflammatory breast disease
•• TARGET lesions more than 10TARGET lesions more than 10
•• Lesions within previously irradiated areaLesions within previously irradiated area

Leptomeningeal diseaseLeptomeningeal disease

Pleural/pericardial effusionPleural/pericardial effusion
Inflammatory breast diseaseInflammatory breast disease
TARGET lesions more than 10TARGET lesions more than 10
Lesions within previously irradiated areaLesions within previously irradiated area



Comparison of WHO Comparison of WHO Comparison of WHO Comparison of WHO andand RECISTRECIST



Measurability of lesions at baselineMeasurability of lesions at baseline

WHOWHO

Measurable, Measurable, 
bidimensionalbidimensional
--product of LD and product of LD and 
greatest PDgreatest PD

Nonmeasurable/Nonmeasurable/evaluableevaluable
--lympangitic pulmonary lympangitic pulmonary 
metastases, effusionmetastases, effusion

Measurability of lesions at baselineMeasurability of lesions at baseline

RECISTRECIST

Measurable, Measurable, 
unidimensionalunidimensional
--LD only, conventional LD only, conventional 
>20mm, spiral CT >20mm, spiral CT 
>10mm>10mm
Nonmeasurable: all other Nonmeasurable: all other 
lesions including small lesions including small 
lesions. lesions. Evaluable is not Evaluable is not 
recommendedrecommended



OBJECTIVE RESPONSE IOBJECTIVE RESPONSE I

WHO WHO 

Measurable Measurable 
diseasedisease

Change in sum of products Change in sum of products 
of LDsof LDs--PDs, PDs, 
no max. lesions specifiedno max. lesions specified
CR: disappearence of all CR: disappearence of all 
known disease confirmed at known disease confirmed at 
4 weeks4 weeks
PR: >50% decrease from PR: >50% decrease from 
BL BL 
PD: 25% increase of one or PD: 25% increase of one or 
more lesions or apearence more lesions or apearence 
of new lesionsof new lesions
NC: neither PR or PD NC: neither PR or PD 
criteria metcriteria met

OBJECTIVE RESPONSE IOBJECTIVE RESPONSE I

RECISTRECIST

Change in sum of products Change in sum of products 

no max. lesions specifiedno max. lesions specified
CR: disappearence of all CR: disappearence of all 
known disease confirmed at known disease confirmed at 

PR: >50% decrease from PR: >50% decrease from 

PD: 25% increase of one or PD: 25% increase of one or 
more lesions or apearence more lesions or apearence 

NC: neither PR or PD NC: neither PR or PD 

Target lesions:Change Target lesions:Change 
in sum of LDs, in sum of LDs, 
maximum of 5 per maximum of 5 per 
organ,up to 10 totalorgan,up to 10 total
CR:disappearence of all CR:disappearence of all 
target lesions confirmed target lesions confirmed 
at 4 weeksat 4 weeks
PR: 30% decrease from PR: 30% decrease from 
baselinebaseline
PD:20% over smallest PD:20% over smallest 
sumsum
Or new lesionsOr new lesions
SD: NonSD: Non--PR nonPDPR nonPD



OBJECTIVE RESPONSE IIOBJECTIVE RESPONSE II
WHOWHO

NonmeasurableNonmeasurable
CR: disappearence of all CR: disappearence of all 
known diseaseknown disease
PR: estimated decrease PR: estimated decrease 
>50%>50%

PD: estimated increase PD: estimated increase 
>25% in existent >25% in existent 
lesions or new lesionslesions or new lesions

NC: neither PR or PD NC: neither PR or PD 
metmet

OBJECTIVE RESPONSE IIOBJECTIVE RESPONSE II
RECISTRECIST

CR: disappearence of all CR: disappearence of all 
known diseaseknown disease
PR: estimated decrease PR: estimated decrease 

PD: estimated increase PD: estimated increase 
>25% in existent >25% in existent 
lesions or new lesionslesions or new lesions

NC: neither PR or PD NC: neither PR or PD 

Nontarget lesionsNontarget lesions
CR:disappearence of all CR:disappearence of all 
nontarget lesions and nontarget lesions and 
normalization of tumor normalization of tumor 
markersmarkers
PD: unequivocal PD: unequivocal 
progression of progression of 
nontarget lesions or nontarget lesions or 
new lesionsnew lesions
NonNon--PD: persistence of PD: persistence of 
nonTG or tm markers nonTG or tm markers 
above normal limitsabove normal limits



Best Overall Response IBest Overall Response I

WHOWHO

Overall responseOverall response Best response recorded Best response recorded 
in measurable diseasein measurable disease

Duration of Duration of 
responseresponse

CR : first met to date CR : first met to date 
PD first notedPD first noted
Overall response: Overall response: 
of treatment start to of treatment start to 
date of PD date of PD 

Best Overall Response IBest Overall Response I

RECISTRECIST
Best response recorded Best response recorded 
in measurable diseasein measurable disease

Best response in from Best response in from 
treatment start to PGtreatment start to PG

CR : first met to date CR : first met to date 
PD first notedPD first noted
Overall response: Overall response: date date 
of treatment start to of treatment start to 

Overall CROverall CR:: Date CR Date CR 
first met to date first met to date 
recurrent disease first recurrent disease first 
notednoted
Overall responseOverall response::
Date CR or PR first met Date CR or PR first met 
to date of PDto date of PD
SDSD: date of treatment : date of treatment 
start to PDstart to PD



Best Overall Response IIBest Overall Response II

•• Patients with global deterioration requiring Patients with global deterioration requiring 
discontinuation of treatment are classified as discontinuation of treatment are classified as 
“symptomatic deterioration”“symptomatic deterioration”

•• Every effort should be made to document Every effort should be made to document 
objective progression even after treatment objective progression even after treatment 
discontinued.discontinued.

Best Overall Response IIBest Overall Response II

Patients with global deterioration requiring Patients with global deterioration requiring 
discontinuation of treatment are classified as discontinuation of treatment are classified as 
“symptomatic deterioration”“symptomatic deterioration”

Every effort should be made to document Every effort should be made to document 
objective progression even after treatment objective progression even after treatment 



CONFIRMATION OF RESPONSE IN CONFIRMATION OF RESPONSE IN 
RECIST  RECIST  

•• In order to avoid overestimating responseIn order to avoid overestimating response

•• Especially in nonrandomized trialsEspecially in nonrandomized trials

•• Tumor measurements must be confirmed 4 Tumor measurements must be confirmed 4 
weeks laterweeks later

CONFIRMATION OF RESPONSE IN CONFIRMATION OF RESPONSE IN 

In order to avoid overestimating responseIn order to avoid overestimating response

Especially in nonrandomized trialsEspecially in nonrandomized trials

Tumor measurements must be confirmed 4 Tumor measurements must be confirmed 4 



RECIST  GRID: OVERALL RESPONSE  RECIST  GRID: OVERALL RESPONSE  

TARGET TARGET NONTARGETNONTARGET

CRCR
CRCR
PRPR
SDSD
PDPD
ANYANY
ANYANY

CRCR
Non CR/PDNon CR/PD
NonNon--PDPD
NonNon--PDPD
ANYANY
PDPD
ANYANY

RECIST  GRID: OVERALL RESPONSE  RECIST  GRID: OVERALL RESPONSE  

NEW LESIONNEW LESION OVERALLOVERALL

NONO
NONO
NONO
NONO
YES OR NOYES OR NO
YES OR NOYES OR NO
YES OR NOYES OR NO

CRCR
PRPR
PRPR
SDSD
PDPD
PDPD
PDPD



•• Tumor morphologyTumor morphology
–– Confluent, Irregular bordersConfluent, Irregular borders
–– Unusual configuration; Circumferential (eg. Unusual configuration; Circumferential (eg. 

mesothelioma)mesothelioma)
–– Lesion length > 1.5Lesion length > 1.5--2 times lesion width2 times lesion width

•• Discordant results due to RECIST techniqueDiscordant results due to RECIST technique
–– UniUni--dimensional measurementdimensional measurement
–– Shape changes may confound resultsShape changes may confound results

Limitations of RECIST Limitations of RECIST 
guidelinesguidelines II

Confluent, Irregular bordersConfluent, Irregular borders
Unusual configuration; Circumferential (eg. Unusual configuration; Circumferential (eg. 

2 times lesion width2 times lesion width
Discordant results due to RECIST techniqueDiscordant results due to RECIST technique

dimensional measurementdimensional measurement
Shape changes may confound resultsShape changes may confound results

Limitations of RECIST Limitations of RECIST 



Lesion Confluence and Lesion Confluence and 
Relationship to Normal   Relationship to Normal   
Anatomical StructuresAnatomical Structures



Unusual Lesion Unusual Lesion 
ConfigurationConfiguration



Lesion Morphology: MesotheliomaLesion Morphology: Mesothelioma



Pre

Differential tumor Differential tumor 
behaviorbehavior

Post



Change in Tumor Change in Tumor 
Form: From Form: From 
Solid to NonSolid to Non--SolidSolid



Limitations of RECIST Limitations of RECIST 
guidelinesguidelines IIII

••No criteria for nonNo criteria for non
••No toxicity criteriaNo toxicity criteria
••Not applicable to NonNot applicable to Non
••Updated imaging technology not Updated imaging technology not 

consideredconsidered

Limitations of RECIST Limitations of RECIST 

No criteria for nonNo criteria for non--solid tumors solid tumors 
No toxicity criteriaNo toxicity criteria
Not applicable to NonNot applicable to Non--Cytotoxic drugs?Cytotoxic drugs?
Updated imaging technology not Updated imaging technology not 



Which method best assess the reduction Which method best assess the reduction 
of tumor volume?of tumor volume?

•• Is it better to use the product of perpendicular Is it better to use the product of perpendicular 
diameterdiameter

•• Or the Longest diameter Or the Longest diameter 

•• Or better to substitute Or better to substitute TUMOR VOLUMETUMOR VOLUME

Which method best assess the reduction Which method best assess the reduction 

Is it better to use the product of perpendicular Is it better to use the product of perpendicular 

Or the Longest diameter Or the Longest diameter 

TUMOR VOLUMETUMOR VOLUME



Which one is  better?Which one is  better?

•• Measuring one dimension is simpler than twoMeasuring one dimension is simpler than two
•• RECIST and WHO  criteria were applied in 14 RECIST and WHO  criteria were applied in 14 

different trials different trials 
•• No difference in the percentage of respondersNo difference in the percentage of responders
•• There was some difference in PR rates in 11 of There was some difference in PR rates in 11 of 

the 14 trials, which could influence the conduct the 14 trials, which could influence the conduct 
of of phase I and phase II TRİALS of moderate phase I and phase II TRİALS of moderate 
sizesize

Which one is  better?Which one is  better?

Measuring one dimension is simpler than twoMeasuring one dimension is simpler than two
RECIST and WHO  criteria were applied in 14 RECIST and WHO  criteria were applied in 14 

No difference in the percentage of respondersNo difference in the percentage of responders
There was some difference in PR rates in 11 of There was some difference in PR rates in 11 of 
the 14 trials, which could influence the conduct the 14 trials, which could influence the conduct 

phase I and phase II TRİALS of moderate phase I and phase II TRİALS of moderate 



Trials comparing RECIST and WHOTrials comparing RECIST and WHO

AuthorAuthor ((PtPt no)no) Phase Phase 

Park et al(n=79)Park et al(n=79) IIII

Watanabe Watanabe 
(n=120)(n=120)

IIII

Prasad et Prasad et 
al(n=38)al(n=38)

IIIIII

Trials comparing RECIST and WHOTrials comparing RECIST and WHO

Response ratesResponse rates
WHO vs RECISTWHO vs RECIST
31.6% vs 30.4%31.6% vs 30.4%

20% vs 19.3%20% vs 19.3%

97% concordance97% concordance



RECIST Revisited: SUMMARYRECIST Revisited: SUMMARY

•• In clinical cancer research, particularly In clinical cancer research, particularly 
phase II screening trials, standard criteria phase II screening trials, standard criteria 
to describe change in burden of tumour to describe change in burden of tumour 
are needed. are needed. 

•• RECIST criteria widely adopted for this RECIST criteria widely adopted for this 
need.need.

RECIST Revisited: SUMMARYRECIST Revisited: SUMMARY

In clinical cancer research, particularly In clinical cancer research, particularly 
phase II screening trials, standard criteria phase II screening trials, standard criteria 
to describe change in burden of tumour to describe change in burden of tumour 

RECIST criteria widely adopted for this RECIST criteria widely adopted for this 



Issues since RECIST 1.0Issues since RECIST 1.0

•• 10 lesions needed?10 lesions needed?
•• Confirmation needed?Confirmation needed?
•• Lymph node assessment?Lymph node assessment?
•• How to assess PD in nonmeasurable diseaseHow to assess PD in nonmeasurable disease
•• Role in trials of nonRole in trials of non--cytotoxics?cytotoxics?
•• Functional instead of anatomic imaging?Functional instead of anatomic imaging?

Issues since RECIST 1.0Issues since RECIST 1.0

Lymph node assessment?Lymph node assessment?
How to assess PD in nonmeasurable diseaseHow to assess PD in nonmeasurable disease

cytotoxics?cytotoxics?
Functional instead of anatomic imaging?Functional instead of anatomic imaging?



Progression in Phase III TrialsProgression in Phase III Trials

•• Important issue, since as noted Important issue, since as noted 
becoming common primary endpoints.becoming common primary endpoints.

•• No problem if entry is restricted to patients No problem if entry is restricted to patients 
measurable lesionsmeasurable lesions!!

•• But what about patients with nonBut what about patients with non
disease only?disease only?

Progression in Phase III TrialsProgression in Phase III Trials

Important issue, since as noted Important issue, since as noted PFS and TTPPFS and TTP
becoming common primary endpoints.becoming common primary endpoints.
No problem if entry is restricted to patients No problem if entry is restricted to patients with with 

But what about patients with nonBut what about patients with non--measurable measurable 



What about Functional ChangesWhat about Functional Changes
RECIST 1.0RECIST 1.0??

•• RECIST: RECIST: 
–– Based on anatomical tumour Based on anatomical tumour 
–– Does Does notnot take into account phenomena such take into account phenomena such 

as tumour cavitationas tumour cavitation
–– Does Does notnot take into account metabolic functiontake into account metabolic function
–– Does Does notnot take into account blood flow take into account blood flow 

parametersparameters

What about Functional ChangesWhat about Functional Changes in in 

Based on anatomical tumour Based on anatomical tumour sizesize
take into account phenomena such take into account phenomena such 

take into account metabolic functiontake into account metabolic function
take into account blood flow take into account blood flow 



Are RECIST Applicable in Trials of Are RECIST Applicable in Trials of 
NonNon--Cytotoxics?Cytotoxics?
Are RECIST Applicable in Trials of Are RECIST Applicable in Trials of 



NONE IS PERFECTNONE IS PERFECTNONE IS PERFECTNONE IS PERFECT



WHAT ABOUTWHAT ABOUT
NEW RECIST VERSION 1.1NEW RECIST VERSION 1.1

WHAT ABOUTWHAT ABOUT
NEW RECIST VERSION 1.1NEW RECIST VERSION 1.1



What has not changed in RECIST 1.1 What has not changed in RECIST 1.1 

•• Measurable lesions defined by unidimensional Measurable lesions defined by unidimensional 
measurementmeasurement

•• Tumor burden based on sum of diametersTumor burden based on sum of diameters
•• Categories of responseCategories of response

–– CRCR
–– PR (30% decrease)PR (30% decrease)
–– SDSD
–– PD (20%increase)PD (20%increase)

What has not changed in RECIST 1.1 What has not changed in RECIST 1.1 

Measurable lesions defined by unidimensional Measurable lesions defined by unidimensional 

Tumor burden based on sum of diametersTumor burden based on sum of diameters



What has changed in RECIST1.1What has changed in RECIST1.1

•• Measuring tumor burdenMeasuring tumor burden
–– Clarify minimum size measurable nonClarify minimum size measurable non
–– Up to 5 measurable lesions (2 per organ)Up to 5 measurable lesions (2 per organ)

•• Lymph node assessmentLymph node assessment
–– Measure Measure short axisshort axis
–– Add actual short axis measurement to sum of longest Add actual short axis measurement to sum of longest 

diameter of nondiameter of non--nodal lesionsnodal lesions
•• Progressive diseaseProgressive disease

–– Requires not only 20% increase, but absolute increaseRequires not only 20% increase, but absolute increase
–– Definition of nonmeasurable disease expandedDefinition of nonmeasurable disease expanded

What has changed in RECIST1.1What has changed in RECIST1.1

Clarify minimum size measurable nonClarify minimum size measurable non--nodal lesionsnodal lesions
Up to 5 measurable lesions (2 per organ)Up to 5 measurable lesions (2 per organ)

Add actual short axis measurement to sum of longest Add actual short axis measurement to sum of longest 
nodal lesionsnodal lesions

Requires not only 20% increase, but absolute increaseRequires not only 20% increase, but absolute increase
Definition of nonmeasurable disease expandedDefinition of nonmeasurable disease expanded



Summary of changes in RECIST 1.1Summary of changes in RECIST 1.1

Recıst 1.0Recıst 1.0
Measuring tumor burdenMeasuring tumor burden

Lymph nodeLymph node
PD definitionPD definition

NONNON--Measurable disease Measurable disease 
PDPD
ConfirmationConfirmation

New lesionsNew lesions

10 targets 10 targets 
5 per organ5 per organ
Measure long axisMeasure long axis
20% in sum20% in sum

Must be unequivocalMust be unequivocal

RequiredRequired

----------

Summary of changes in RECIST 1.1Summary of changes in RECIST 1.1

Recıst 1.0Recıst 1.0 Recıst 1.1Recıst 1.1

Measure long axisMeasure long axis

Must be unequivocalMust be unequivocal

5 targets 5 targets 
2 per organ2 per organ
Measure short axisMeasure short axis
20% in sum20% in sum
5 mm absolute increase5 mm absolute increase
Expanded definitionExpanded definition

Required when response Required when response 
primary endpointprimary endpoint
New section including New section including 
PETPET



NEXT STEP: 3D VOLUMETRIC NEXT STEP: 3D VOLUMETRIC 
MEASURMENTSMEASURMENTS

•• Can absolute Can absolute Tumor volumetricsTumor volumetrics
accurate technique for evaluating tumor response?accurate technique for evaluating tumor response?

•• Computer assisted tumor volumetrics is now possible Computer assisted tumor volumetrics is now possible 
for applications in oncology.for applications in oncology.

•• Its role and potential impact will need to be addressed Its role and potential impact will need to be addressed 
by looking at real clinical trials.by looking at real clinical trials.
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by looking at real clinical trials.by looking at real clinical trials.



Future?Future?

WHO-Bidimensional

RECIST-Unidimensional

Future?Future?

Unidimensional

Volumetric



Why are Why are WEWE here ???here ???here ???here ???



Thank you for your attention!Thank you for your attention!Thank you for your attention!Thank you for your attention!


