
FUTURE UPDATES FOR RECIST? 
 

A few suggestions have been made to improve future versions of RECIST: 
 

 

1. Prospectively define a delay time point for objective response criteria that would go beyond the poorly 
characterized early disease progression or appearance of new lesions  (Ribas, 2009). 

 

2. Estimate of tumor volume may be more useful than 1-dimensional methods of tumor assessment thus 
the addition of alternate tumor scans such as PET may be a necessary to include in the response criteria.  

An integrated CT and PET approach might be used for tumor response assessment (Wahl, 2009). 

 

3. CT tumor density, contrast enhancement, or MRI characteristics appear more informative than tumor 
size but are not yet routinely applied (Wahl 2009). 
 

 

COMPARISON BETWEEN WHO, RECIST 1.0 & 

RECIST 1.1 
 
In the early 1980s, the World Health Organization (WHO; Miller 1981) developed guidelines for evaluating 

tumor response in an attempt to standardize the criteria. Since the measuring methods and selection of 

target lesions were not clearly described in the WHO guidelines, assessment of tumor response was shown 
to be poorly reproducible. The response evaluation criteria in solid tumors (RECIST 1.0; Therasse, 2000) 

guideline was introduced in 2000 to minimize the risk of measurement error and prevent overestimation of 
response rates.  RECIST 1.0 has subsequently been widely accepted as a standardized measure of tumor 

response. However, the limitation of RECIST 1.0 and the need for revision has became clear due to the 

arrival of new imaging techniques such as MDCT and PET/CT, and as a result a revised RECIST (version 1.1; 

Eisenhauer, 2009) was published in 2009. The major changes in tumor assessment between WHO, RECIST 

1.0 and RECIST 1.1 are summarized in the table below: 

 

RECIST IMPROVEMENTS 
 

RECIST 1.1 overall does appear to be an improvement when compared to RECIST 1.0.  The authors took the 
time to address the assessment of non-target lesions and add guidance as to what should be considered 

unequivocal progression. Also in the updated response criteria, a section was added pertaining to new 
lesions. New lesions were included in RECIST 1.0 but were not explicitly explained or described.  Missing 

response data was also incorporated into special notes related to RECIST 1.1 and how the best response 

should be assessed when confirmation is necessary.   
 

There were also new aspects of RECIST 1.1 that have been added or updated.  Lymph node pathological 
enlargement has now been specified for target lesions in 1.1.  Consideration of the sum of the longest 

diameter (LD) may not be 0 for a Complete Response (CR) since a normal node will not decrease in size to 0 

diameter.  Also target lesions assessed are now a maximum of 5 (maximum 2 per organ) rather than 10 

(maximum of 5 per organ).  In addition, when the primary endpoint is not objective response, response 

confirmation is no longer a requirement.  It will be of interest to see the progression of research programs 
starting from early phase to late stage and compare the response rate.  However, with the evolution of 

treatment regimens specifically targeted therapy, this update may be a non-issue and confirmation may be a 
determent for promising treatments rather than a true reflection of efficacy. 

 

One significant update that was added was an absolute difference that must be satisfied for PD to be called. 
An absolute increase of 5mm must be observed in order for PD to be assessed.  This will definitely aid in 

small lesions at baseline increasing marginally and PD being assessed prematurely due to the percent 
difference being satisfied.  This update definitely improves the robustness of the response criteria. 

 
Many of the updates should decrease the burden on patients and site investigators and hopefully aid the 

investigator in making appropriate treatment decisions for the patient.   

 

 

Characteristics  WHO  RECIST 1.0  RECIST 1.1  

 
Measurable lesions  

Bidimensional; minimum 
size not specified. 

Unidimensional, clinical 
≥20mm;Sprial CT≥10mm; 

Target vs. non-target le-
sion. 
 

Unidimensional, CT≥10mm; clinical 
≥10mm; Chest x-rayl≥20mm; Lymph 

nodes: target short axis≥15mm, non-
target: ≥10-<15mm. 

Overall tumor  
burden  

No maximal number of 
lesions specified.  No limi-

tations specified per or-
gan site. 
 

Up to 10 lesions 
(maximum 5 per organ). 

Up to 5 lesions (maximum 2 per or-
gan).  

 
Response criteria 

for measurable/
target lesions  

The criteria is for all 
measurable lesions:  

CR: disappearance of all 
known disease, confirmed 
≥4weeks;  

PR: ≥50% decrease from 
baseline, confirmed ≥4 
weeks; 

PD: ≥25% increase of 
one or more lesions or 
appearance of new le-

sions; 
NC:  neither PR nor PD. 
 

CR: same as WHO; 
PR: ≥30% decrease from 

baseline, confirmed ≥4 
weeks; 
PD: ≥20% increase over 

smallest sum of LD ob-
served on study or appear-
ance of new lesions; 

SD:  neither PR nor PD 
met.  

CR: same as RECIST 1.0 and lymph 
node must be <10mm for short axis; 

PR: same as RECIST 1.0; 
PD: ≥20% increase over smallest 
sum of LD observed on study includ-

ing the baseline and at least 5mm net 
increase in sum of LD or appearance 
of new lesions ; 

SD:  neither PR nor PD met. 

 
Response criteria 

for non-
measurable/non-
target lesions  

CR: disappearance of all 
known disease, confirmed 

≥ 4 weeks;  
PR: ≥50% estimated de-
crease, confirmed at 4 

weeks; 
PD: estimated increase of 
≥25% in existing lesions 

or new lesions; 
NC: no significant change 
for ≥ 4 weeks. 

CR: disappearance of all 
lesions and normalization 

of tumor markers, con-
firmed ≥ 4weeks;  
PD: unequivocal progres-

sion of nontarget lesions or 
appearance of new lesions; 
Non-PD: persistence of 

one or more lesions or tu-
mor markers above normal 
limits. 

CR: same as RECIST 1.0; 
PD: same as RECIST 1.0 but more 

detailed description of ‘unequivaocal 
progression’ and use of PET scan  re-
sults; 

Non-PD: same as RECIST 1.0. 

 

CR/PR Confirma-
tory measure 

Criteria must be met 

again 4 weeks after ini-
tial documentation 

Criteria must be met 

again 4 weeks after ini-
tial documentation 

Confirmation only required for non-

randomized trials with primary end-
point of response. It is acceptable 

to consider PR-NE-PR or CR-NE-CR 
as PR or CR as a confirmed re-

sponse. 
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RECIST 1.0 WHO  

 CR PR SD PD 

CR 1 0 0 0 

PR 0 8 0 1 [b] 

SD 1 [d] 0 8 2 [a] 

PD 0 0 1 [c] 18 

RECIST 1.0 RECIST 1.1  

 CR PR SD PD 

CR 1 0 0 0 

PR 0 9 0 0 

SD 0 1 [f] 10 0 

PD 0 0 4 [e] 15 

RECIST LIMITATIONS 
 
As RECIST 1.1 becomes incorporated into new protocols, studies and research programs, it will be of 

interest to see if issues identified in RECIST 1.0 for specific indications are still prevalent or if they have 
been addressed and resolved.  For example, RECIST 1.0 response evaluation did not appear to correlate 

well with efficacy in the following populations: HCC (Cheng, 2009); GIST (Yoshida, 2000); Pediatric 
oncology (McHugh, 2003).  A recent publication looking at the HCC population indicates that RECIST 1.1 

may still not correlate with actual efficacy, specifically overall survival (Edeline, 2012).  It should be noted 
that in the retrospective analysis conducted by Edeline et al was completed in a non-blinded fashion and 

as a result, bias may have been inadvertently been introduced.  Nonetheless, perhaps a possible solution 

is to incorporate HCC characteristics (vascularity) and GIST characteristics (tissue viability) into RECIST 
to aid in consistent interpretation.  

 
Additional retrospective (and blinded) analyses of other populations should be conducted to determine if 

RECIST 1.1 is more reflective of efficacy in comparison to RECIST 1.0.  If not, perhaps other standardized 
response criteria should be considered for certain cancers.  Perhaps for certain indications, a modified 

response assessment may be appropriate. However, modifications from the standard may take us back to 

where we were prior to RECIST 1.0 – no accepted or widely used standards.  

 

For both RECIST 1.0 and 1.1, patients with non-measurable disease are recommended to be excluded for 
studies with the primary endpoint being objective response.  However RECIST 1.1 does provide some 

guidelines on how to assess unequivolocal progression for this group of patients.  Perhaps patients that 

were deemed to have non-measurable disease at baseline may have measurable disease as imaging 
techniques improve.  This is likely a population that is underserved with innovative treatments due to the 

nature of their disease. 

DISCUSSION AND CONCLUSIONS 
 

With the original RECIST 1.0 (Therasse, 2000) and RECIST 1.1 updates (Eisenhauer, 2009), as the criterion 
are a guidance document, interpretation may differ. As such, training on the updates are a necessity and 

clarification or periodic updates may be needed.  In addition, for any researcher, learning a new method of 
assessment and more importantly, the identification of the updates when comparing RECIST 1.0 in 

comparison to RECIST 1.1 are imperative to distinguish, comprehend and follow based on the new guidelines. 

 
Eisenhauer et al indicate that the two response assessment (RECIST 1.0 and 1.1) versions are equivalent 

based on a retrospective analysis they conducted.  In our retrospective analysis, we agree that there was an 
excellent agreement with regard to tumor response rate between bi-dimensional (WHO), and uni-dimensional 

criteria (RECIST 1.0 and RECIST 1.1). The results are consistent with the findings from other published 
papers.  The number of CR/PR in this analysis was impacted by the removal of response confirmation in 

RECIST 1.1 (unconfirmed: 37%, confirmed: 24%; data not shown).  Consistent with our data, other 

researchers found that number of CR and PR increased dramatically after eliminating response confirmation in 
RECIST 1.1 (Bogaerts, 2009).   

 
The definition of PD continues to evolve from WHO to RECIST 1.1, so PD and endpoints using PD are more 

likely to be impacted by using different criteria. Time to progression may be prolonged in RECIST 1.1 for the 

disease with dramatic initial response but subsequent slow growth of tumor due to required 5-mm absolute 
increase (Nishino 2010, Wahl 2009). 

 
Fewer tumor measurements are performed in RECIST 1.1 than with RECIST 1.0, which may lead to the 

change in tumor response outcome due to smaller number of lesions. This was seen in our retrospective 
analysis though inconclusive due to the sample size. 

 

RECIST 1.1 deals with lymph nodes differently than RECIST 1.0.  For a node-dominant disease, criteria for a 
complete response are less stringent than with RECIST 1.0.  

   

This poster provides a brief overview of the components of WHO, RECIST 1.0 and RECIST 1.1 and how each 

criteria impacts the overall tumor response.  By no means do we consider this document all inclusive, but 

PATIENTS and METHODS 
 

 
A simulation dataset based on real clinical data for patients who had solid-tumor disease were used to 

demonstrate the differences in tumor response in the use of  WHO, RECIST 1.0 and RECIST 1.1.  A total of 46 
patients were included in the analysis of which 6 did not have a confirmation assessment. Each lesion had 

bidimensional measurements available.  

CR: Confirmed Response; PR: Partial Response; SD: Stable Disease; PD: Progressive Disease;  

NC: Non-changing; NE: Not evaluable; LD=Longest Diameter 

 

RESULTS 
 

Objective Response: 
 

Results of the comparison between WHO and RECIST 1.0 are shown in table below: 

 
 

 
 

 
 

 

 
WHO versus RECIST 1.0: 

a. Two patients switched from PD to SD; Sum of product met the PD criteria in WHO, but sum of longest 

diameter did not meet PD criteria in RECIST 1.0.  
b. One subject switched from PD to PR; A single lesion has >25% increase but sum of longest diameters did 

not have 20% increase in RECIST 1.0. 
c. One subject switched from SD  to PD; Due to a PD for a non-target lesion in RECIST 1.0, but WHO does not 

consider non-target response. 

d. One subject shifted from CR  to SD. The target lesions all disappeared, but there was no non-target lesion 

evaluation on confirmation of CR, WHO does not consider non-target evaluation so it was confirmed CR under 

WHO but not under RECIST 1.0. Since confirmation of CR failed, the next best response was SD, which met 

the minimum duration for SD. 

 

Results of the comparison between RECISIT 1.0 and RECIST 1.1 are shown in table below: 

 

 

 
 

 
 

 

 
 

 
RECIST 1.0 versus RECIST 1.1: 

e. Four subjects shifted from PD to SD due to maximum number of lesions is 5 in RECIST 1.1 and the target 
lesions that met PD criteria in RECIST 1.0 were randomly eliminated in RECIST 1.1.  

f. One subject switched from SD in RECIST 1.0 to PR in RECIST 1.1 because this subject had PR followed by 

PD and considered as PR in RECIST 1.1 as no confirmation of response is needed, but SD in RECIST 1.0. 

   
Time to Progression (TTP): 

Time to progression was defined to be the time from randomization to first reported PD.  While no formal 

statistical comparisons were conducted, as can be seen by the KM plot, TTP computed using RECIST 1.0 

and RECIST 1.1 were comparable with a median of 309 days (95% CI: 79,  not estimable) for both re-
sponse methods.  However the median for WHO was 158 days (95% CI:70,  not estimable) as a result of 

reclassification of three patients from PD to SD or PR. 

LIMITATIONS OF OUR ANALYSIS 
 

As data that was used for this poster was collected for RECIST 1.0 and used for RECIST 1.1, this lead to some 

underlying assumptions in our analysis as well as limitations.  Patients with more than 5 lesions (and more than 
2 lesions per organ) had to have lesions appropriately prioritized based on size within an organ.  If at that point 

patients did not have 5 target lesions, lesions were randomly selected.  This method is certainly not reflective of 
what would be occurring at the investigating sites.   

 
Choosing representative tumor burden may be difficult.  Perhaps this could be assessed in the future using 

independent tumor data where two readers assess the same patient data. As such, more retrospective analyses 

and simulations should be conducted to determine if the robustness of our results.  In addition, our sample only 
included 55 subjects. More analyses should be conducted on a larger sample. 
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