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2
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1. WHO TUMOUR RESPONSE CRITERIA
2. RECIST (RESPONSE EVALUATION CRITERIA IN SOLID

TUMOURS),
3. PERCIST CRITERIA
4. DEAUVILLES RESPONSE CRITERIA
5. MRD
6. pCR
7. IMMUNE-RELATED RESPONSE CRITERIA (irRC )



WHO Guidelines
• Minimum Data about the Patient
• Data about the Tumor :
� Site of the primary
� Measurability of the disease
• Measurable, bidimensional : Measured in two dimensions by 

ruler or caliper with surface area determined by mu ltiplying the 
longest diameter by the greatest perpendicular diam eter. E.g. 
metastatic pulmonary nodules, lymph nodes, and subc utaneous 
masses.

• Measurable, unidimensional : Tumor measurable (metric 
system) in one dimension. eg. mediastinal adenopathy , malignant 
hepatomegaly, or abdominal masses.

• Nonmeasurable, evaluable : Evident on clinical examination 
but not measurable. eg. Pelvic and abdominal masses , 
lymphangitic or confluent multinodular lung metastase s, skin 
metastases.

• Chemical values and biologic markers should be measured during 
therapy but are not used to evaluate response, unle ss specifically 
stipulated in individual protocols.



REPORTING OF RESPONSE
• Objective response can be determined clinically, ra diologically, 

biochemically, or by surgico-pathologic restaging.
• Measurable disease: 
� Complete response (CR) - The disappearance of all known 

disease , determined by two observations not less than four 
weeks apart.

� Partial response (PR) - 50% or more decrease in total tumor 
load of the lesions that have been measured and mai ntained 
for 4 weeks

� No change (NC) -
� 50% decrease in total tumor size cannot be establis hed. 
� < 25% increase in the size of one or more measurabl e 

lesions.
� Progressive disease (PD) –

� 25% or more increase in the size of one or more mea surable 
lesions. 

� Appearance of new lesions



WHO CRITERIA
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PROGRESSIVE DISEASE-
>25 % INCREASE LDI

STABLE  DISEASE
-< 50% DECREASE 

OR < 25%INCREASE  

COMPLETE  REMISSION

PARTIAL RESPONSE >50% DECREASE



REPORTING OF RESPONSE
• Non-measurable disease: 
� Complete response (CR) - Complete disappearance of all 

known disease for at least four weeks.
� Partial response (PR) - Estimated decrease in tumor size of 

50% or more for at least four weeks.
� No change (NC) -
• No significant change for at least four weeks. 
• Stable disease.
• Estimated decrease of less than 50%.
• Lesions with estimated increase of less than 25%.

� Progressive disease (PD) -
• Appearance of any new lesions not previously identi fied.
• Estimated increase of 25% or more in existent lesio ns.



REPORTING OF RESPONSE

• Bone Metastases :
� Complete response (CR) - Complete disappearance of all 

lesions on x-ray or scan for at least four weeks.

� Partial response (PR) - Partial decrease in size of lytic 
lesions, recalcification of lytic lesions, or decreased 
density of blastic lesions for at least four weeks.

� No change (NC) - Because of the slow response of bone 
lesions, the designation of no change should not be 
applied until at least eight weeks.

� Progressive disease (PD) - Increase in size of existent 
lesions or appearance of new lesions.

� Occurrence of bone compression or fracture and its 
healing should not be used as the sole indicator fo r 
evaluation of therapy.



DRAW BACK OF WHO CRITERIA

1. Minimum lesion size and number of lesions
not reflected.

2. Newer technologies [CT & MRI] have added 
concept of three-dimensional measurement.
Implementation issues with RECIST

Minimum number of lesions 

RECIST in randomized trials

Imaging with CT ,MRI and PET





RECIST Working Group 1995 - 99

• Consensus approach
• Reviewed different guidelines/criteria in use
• Changes if possible supported by 

data/literature 
• First draft new criteria in 1997
• Consultation: ICH approach:

– US - Canada - Europe - Japan
– Industry - Regulatory - Research Groups

• International Workshop to discuss/resolve 
issues October 1998

• Presentation: ASCO 1999, Publication 2000





RECIST CRITERIA .. METHODS OF 
MEASUREMENT

� CLINICAL EXAMINATION : For superficial lesions.

� CHEST X-RAY : 
� Full inspiration with PA view .

� Constant film to tube distance.

� Clearly defined lesions with surrounding aerated lu ng.

� C.T SCAN :-STANDARD
� The minimum size of the lesion should be no less than d ouble the slice thickness to avoid “partial volume” effects.
� The longest diameter of each target lesion should be se lected in the axial plane only.
� Intravenous &/ oral contrast agents should also be given,
� The same windows should be used on subsequent exami nations to measure any lesion.

� MRI:- NOT CONSISTENT,NOT IN THORAX

� ULTRASOUND (US) :- not be used to measure tumor lesi ons . 
� ( possible alternative to clinical measurements of superficial palpable lymph nodes, subcutaneous lesi ons and thyroid 

nodules..)

� ENDOSCOPY AND LAPAROSCOPY :- not yet been fully and widely validated. 

� TUMOR MARKERS:- alone cannot be used to assess response.

( If markers are initially above the upper normal l imit, they   must normalize for a patient to be 
considered in complete clinical response when all l esions have disappeared.)

� CYTOLOGY AND HISTOLOGY can be used to differentiate between PR and CR in r are cases (e.g., after 
treatment to differentiate between residual benign lesions and residual malignant lesions in tumor 
types such as germ cell tumors).



TIME POINT FOR EVALUATION

� All baseline evaluations should be 
performed as closely as possible, never 
more than 4 weeks before the 
beginning of treatment,IDEALY 3 
WKS.



PROCEDURE



RECIST : Response Evaluation

�Baseline Evaluation :
• Baseline documentation of “ TARGET” AND “NON 

TARGET” LESIONS :
� Measurable lesions up to a MAXIMUM OF TWO LESIONS 

PER ORGAN,5 LESIONS IN TOTAL , representative of all 
involved organs

� A sum of the longest diameter for all target lesions will be 
calculated and reported as the baseline SUM LONGEST 
DIAMETER(SLD). 

� All other lesions / sites should be identified as non target 
lesions and  recorded. Measurements of these lesions are 
not required.



RECIST Criteria .. Measurability
� Measurable Lesions : 
• Lesions that can be accurately measured in at least 

one dimension in at least one site. 
– >20 mm with X-RAY 
– >10 mm with spiral CT scan ( LONGEST DIAMETER)
– LYMPH NODE> 15 MM (SHORT AXIS)
– CLINICALEXAMINATION:- 10MM

� Nonmeasurable Lesions :
– All other lesions
– Smaller lesions [longest diameter <20 mm with 

conventional techniques or <10 mm with spiral CT 
scan] 



TYPE OF LESION
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EXAMPLE: 5 LESIONS

Site Lesion Baseline
(mm)

Lung 1 20

Node 2 30

3 22

Liver 4 40

5 30

SLD 142

SLD:- SUM LONGEST DIAMETER = 14.2CM . 



LYMPH NODE

22





DO NOT MEASURE LESIONS 
ACROSS NORMAL, NON-

TUMOR TISSUE

24

MEASURE WHERE THE TARGET 
LESION IS LARGEST, EVEN WHEN 

THE SLICE AND ORIENTATION ARE 
DIFFERENT COMPARED TO 

BASELINE



IV CONTRAST



CT THORAX LUNG WINDOW 
SETTING



FOLLOW UP







NON TARGET LESION





RECIST : Response Evaluation
• Response Criteria
1. Evaluation of target lesions :

� Measurement of the longest diameter only for all 
target lesions.

� COMPLETE RESPONSE : Disappearance of all target 
lesions.

� PARTIAL RESPONSE : At least a 30% decrease in 
the sum of the longest diameter of target lesions

� STABLE DISEASE : Neither sufficient shrinkage to 
qualify for PR nor sufficient increase to qualify f or 
PD.

� PROGRESSIVE DISEASE : At least a 20% increase in 
longest diameter of target lesions. (ref. smallest sum 
longest diameter)



RECIST 1.1
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PROGRESSIVE DISEASE-
>20 % INCREASE LD

STABLE  DISEASE
-<30% DECREASE 

OR <20%INCREASE IN LD 

COMPLETE  REMISSION

PARTIAL RESPONSE-30%/MORE DECREASE



Tumor Response Evaluation
�Evaluation of non target lesions :
• COMPLETE RESPONSE :
• Disappearance of all non target lesions. 
• Normalization of tumor marker level.
• INCOMPLETE RESPONSE/STABLE DISEASE :
• Persistence of one or more lesion (s). 
• Elevated tumor marker level above the normal 

limits.
• PROGRESSIVE DISEASE :
• Appearance of one or more new lesions.
• Unequivocal progression of existing non target 

lesions.



NEW LESION



Tumor Response Evaluation

� Evaluation of best overall response depends on 

TARGET LESION+NON TARGET LESION+NEW LESION

Target Non- Target New Overall response

CR CR No CR

CR SD No PR

PR Non-PD No PR

SD Non-PD No SD

PD Any Y/N PD

Any PD Y/N PD

Any Any Yes PD



Tumor Response Evaluation

• Changes in tumor measurements must be confirmed 
by repeat assessments ( no less than 4 weeks ) after 
first response.

• Stable disease : Measurements must have met the 
criteria at least once after study entry at a minim um 
interval (not less than 6–8 wks).



Response : WHO Vs RECIST



Example: 5 Lesions
Site Lesion Baseline

(mm)
Week 8
(mm)

Week 16
(mm)

Week 24
(mm)

Lung 1 20 17 15 30

Node 2 30 14 13 20

3 22 15 17 25

Liver 4 40 26 25 40

5 30 24 22 30

SLD 142 96 92 255

-33% -46% +79%

Response PR PR PD



RECIST Criteria .. Disadvantages
• RECIST makes no provision for total volume of 

disease. 
• RECIST excludes bone and mediastinal

structures, and hematologic malignancies .
• Number of target lesions may not account for the 

full burden of disease .
• The edges of irregular or infiltrating lesions are 

often difficult to identify .
• Its difficult to distinguish peritumoral fibrosis 

from tumour spread at times.





DEFINING ROI IN PET
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COMPLETE METABOLIC RESPONSE
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PROGRESSIVE DISEASE-
DEAUVILLE - 5

FOLLOW UPEND OF RX
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MRD
• .

• MRD NEGATIVITY MAY BE AN IMPORTANT CRITERION TO EVA LUATE TREATMENT 
EFFICACY IN HEMATOLOGIC TUMORS

• IT HAS BEEN SHOWN TO CORRELATE WITH SURVIVAL IN MUL TIPLE CLINICAL STUDIES. 



pCR

• FDA DEFINITIONS OF PCR : 

• ABSENCE OF RESIDUAL INVASIVE AND IN 
SITU CANCER ON HEMATOXYLIN AND EOSIN 
EVALUATION OF THE COMPLETE RESECTED 
TISSUE SPECIMEN AND ALL SAMPLED 
REGIONAL LYMPH NODES FOLLOWING 
COMPLETION OF NEOADJUVANT SYSTEMIC 
THERAPY. 



Immune -related response criteria 
(irRC)

• . The irRC utilize an important concept: the overall tumor burden. 

• THE OVERALL TUMOR BURDEN EMBRACES THE COMBINED SIZE  OF 
INDEX LESIONS PRESENT AT BASELINE PLUS ANY NEW TUMO RS 
DETECTED AFTER TREATMENT BEGINS (HOOS 2010). UNDER 
RECIST, THESE NEW TUMORS WOULD BE REGARDED AS DISEA SE 
PROGRESSION—INDICATING TREATMENT FAILURE—BUT IRRC 
TREATS NEW TUMORS AS PART OF THE TUMOR BURDEN INSTEAD 
OF CONSIDERING THEM AS NOTIFICATION THAT THE DISEAS E HAS 
WORSENED (HOOS 2012). 

• THE IRRC TYPICALLY INCLUDE 4 DIFFERENT KINDS OF RES PONSE:
• IMMUNE-RELATED COMPLETE RESPONSE (IRCR); 

– IMMUNE-RELATED PARTIAL RESPONSE (IRPR); 
– IMMUNE-RELATED STABLE DISEASE (IRSD); 

• IMMUNE-RELATED PROGRESSIVE DISEASE (IRPD) (HOOS 201 0)



ONCOLOGY END POINTS
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OBJECTIVE RESPONSE RATE (ORR)
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OVERALL SURVIVAL (OS)
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PROGRESSION-FREE SURVIVAL 
(PFS)
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ToGA trial.



TIME TO PROGRESSION (TTP)
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TIME TO TREATMENT FAILURE (TTF)
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Time to treatment failure with first-line afatinib versus 
gefitinib in patients with EGFR mutation-positive 

advanced NSCLC from the randomized phase IIb LUX-
Lung 7 trial

TTF stratified by EGFR mutation type (exon 19 deletions and exon 21 L858R point 
mutation) was longer for afatinib vs. gefitinib.



EVENT-FREE SURVIVAL (EFS)
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TIME TO NEXT TREATMENT (TTNT)
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DURATION OF RESPONSE (DOR)
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TAKE HOME MESSAGE

• RESPONSE EVALUATION :-
WHO,RECIST,PERCIST, DEAUVILLES RESPONSE CRITERIA

MRD,PCR,IMMUNE-RELATED RESPONSE CRITERIA (irRC),

• RECIST:-
– CT preffered over X-Ray chest .

– Measurable tumor lesions must be accurately measure d at least one 
dimension with a minimum size of

– 10mm by CT Scan where slice thickness 5mm

– 10 mm caliper measurement

– 20mm by chest x-ray

– >/ 15 mm lymphnodes in short axis as target lesions.
– When more than one measurable lesions present at ba seline,all lesions up 

to maximum 5 lesions total and maxm.2 les ion per o rgan to be identified



• Target lesions should be based on  longest diameter ,Lymph nodes 
measured based on short axis diameter,Lumph node >15  mm :-
pathological

• CR;-COMPLETE DISSSAPEARANCE,PR:- ATLEAST 30%, STABLE  
DISEASE <30% DECREASE OR <20%INCREASE IN LD 
,PROGRESSION:-PROGRESSIVE DISEASE->20 % INCREASE LD

• PERSIST:- METABOLIC RESPONSE BASED ON SUL

• CR:-COMPLETE RESPOSE,PR:-AT LEAST 30% OR 0.8% DECRE ASE 
OF SUL,STABLE DISEASE,PROGRESSIVE:-30% INCREASE OR .8% OF 
SUL INCREASE .

• DEAUVILLES RESPONSE CRITERIA :- IN LYMPHOMA ON 
COMPARISION OF SWITH MEDIASTINUM/LIVER.D 1,2,3 ARE 
NEGATIVE,45 ARE POSITIVE

• HEMATOLOGICAL MALIGNANCIES:- MRD

• TAKE HOME MESSAGE



END POINTS

– ORR:- PROPORTION OF PATIENTS WITH REDUCTION IN TUMOR 
BURDEN OF A PREDEFINED AMOUNT

– OVERALL SURVIVAL :-TIME FROM RANDOMIZATION UNTIL DEATH 
FROM ANY CAUSE

– PROGRESSION FREE SURVIVAL:-PFS :-TIME FROM RANDOMIZATION 
UNTIL DISEASE PROGRESSION OR DEATH

– TIME TO TUMOR PROGRESSION :- TIME FROM RANDOMIZATION 
UNTIL OBJECTIVE TUMOR PROGRESSION; DOES NOT INCLUDE  DEATHS

– DURATION OF RESPONSE:TIME FROM DOCUMENTATION OF TUMOR 
RESPONSE TO DISEASE PROGRESSION

– EVENT FREE SURVIVAL : TIME FROM RANDOMIZATION* TO DISEASE 
PROGRESSION, DEATH, OR DISCONTINUATION OF TREATMENT  FOR 
ANY REASON -

– TIME TO TREATMENT FAILURE :- TIME FROM RANDOMIZATION TO 
DISCONTINUATION OF TREATMENT FOR ANY REASON, INCLUD ING 
DISEASE PROGRESSION, TREATMENT TOXICITY, AND DEATH
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