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Who? What? How?
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This is Mia. 
Mia’s job is to review tumor 

data with a focus on 
completeness and integrity of 
the tumor data points. If there 
is unclarity she’ll send queries 
either clarifying uncertainties 
or correct inconsistencies. 

Mia must be very focused 
while doing her work, she 

must check every single data 
point and the combination of 

them to be able to spot: 
- typos

- logical errors
- human error/ entry errors 

- missing data

Her objective is to ensure 
tumor data points are as good 

as they can be for analysis, 
especially ahead of protocol-
defined analysis milestones.

Get to know Mia



Who? What? How? 
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Subject Table Lesion
Number

Lesion
Location Sub-location Assessment Date Method Tumor Status Treason for Non-

Measurement
Other 

reasons

843104161 Non-target 
lesions 1 Mediastinal 

lymph node sub carinar node Assessment 1 2018-11-15 CT scan, contrast-
enhanced Enlargement

843104161 Non-target 
lesions 2 Mediastinal 

lymph node
numerous mediastinal 

nodes Assessment 1 2018-11-15 CT scan, contrast-
enhanced Enlargement

843104161 Non-target 
lesions 3 Lung hilum 

lymph node
right posterior extra-

pleural node Assessment 1 2018-11-15 CT scan, contrast-
enhanced Enlargement

843104161 Non-target 
lesions 2 Mediastinal 

lymph node
numerous mediastinal 

nodes
Baseline 

assessment 2018-09-27 CT scan, contrast-
enhanced Present

843104161 Non-target 
lesions 3 Lung hilum 

lymph node
right posterior extra-

pleural node
Baseline 

assessment 2018-09-27 CT scan, contrast-
enhanced Present

843104161 Non-target 
lesions 4 Peritoneum peritoneal infiltration Baseline 

assessment 2018-09-27 CT scan, contrast-
enhanced Present

843104161 Non-target 
lesions 1 Mediastinal 

lymph node sub carinar node Baseline 
assessment 2018-09-27 CT scan, contrast-

enhanced Present

843104161 Non-target 
lesions 4 Peritoneum peritoneal infiltration Assessment 1 2018-11-15 CT scan, contrast-

enhanced
Not all 

evaluated Not assessed by radiologist
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Subject Trial 
Unit Country Treatment Cancer type Off or On 

Treatment?

843104161 04 - 1 Country 
04 ARM 16 Gastric Cancer Expected off 

treatment

Subject Table Response Scale Date Assessment Sum of
Diameters

Absolute change
of Nadir

Percentage Change of
Baseline

Percentage Change of
Nadir

843104161 Calculations RECIST 1.1 2018-09-27 Baseline assessment 112

843104161 Calculations RECIST 1.1 2018-11-15 Assessment 1 123 11 9,82 9,82

Subject Table Lesion
Number Lesion Location Sub-location Assessment Date Method Longest

Diameter
Short 
Axis 

Reson for Non-
Measurement

Other 
reasons

843104161 Target lesions 3 Upper lobe lung right upper lobe 
lesion

Assessment 
1 2018-11-15 CT scan, contrast-

enhanced 39

843104161 Target lesions 3 Upper lobe lung right upper lobe 
lesion

Baseline 
assessment 2018-09-27 CT scan, contrast-

enhanced 30

843104161 Target lesions 1 Lung hilum lymph 
node right peri-hilar Baseline 

assessment 2018-09-27 CT scan, contrast-
enhanced 29

843104161 Target lesions 4 Celiac lymph node celiac 
adenomegaly

Baseline 
assessment 2018-09-27 CT scan, contrast-

enhanced 18

843104161 Target lesions 1 Lung hilum lymph 
node right peri-hilar Assessment 

1 2018-11-15 CT scan, contrast-
enhanced 29

843104161 Target lesions 4 Celiac lymph node celiac 
adenomegaly

Assessment 
1 2018-11-15 CT scan, contrast-

enhanced 18

843104161 Target lesions 2 Lymph node left upper lobe 
node

Baseline 
assessment 2018-09-27 CT scan, contrast-

enhanced 35

843104161 Target lesions 2 Lymph node left upper lobe 
node

Assessment 
1 2018-11-15 CT scan, contrast-

enhanced 37

Subject Table Response Scale Date Assessment Target response Non-target 
Response Overall response Symptomatic

Deterioation

843104161 Response assessment RECIST 1.1 2018-09-
27

Baseline 
assessment null

843104161 Response assessment RECIST 1.1 2018-11-
15 Assessment 1 SD PD PD null



Response 
Criteria in 

Oncology / 
RECIST 1.1



Surrogate endpoints…
… (instead of OS) reduce time to conclude
putative therapeutic benefit of drugs under trial

Treatment response…
… is evaluated using defined response criteria
that allow uniform & objective reporting of
comparable results & thus evaluation of clinical
trials

„How well does a cancer patient respond to a 
treatment within a clinical trial?“ 

Does tumor(s) stay the same, shrink / become
less or get bigger / become more – by applying
objective standardized measurements following a 
set of agreed rules

RECIST 1.1… 
… are the most widely and agreed on rules to
assess surrogate endpoints for oncological clinical
trials

RECIST – Response Evaluation Criteria in Solid Tumors (rev. 1.1) 

RECIST 1.1 in a nutshell
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…in a nutshell

RECIST 1.1 …

Baseline assessment

Derive overall response

Derive target & non-target 
response
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E.A. Eisenhauer; P. Therasse; J. Bogaerts; L.H. Schwartz; D. Sargent; R. Ford; J. Dancey; S. Arbuck; S. Gwyther; M. Mooney; L. Rubinstein; L. Shankar; L. Dodd; R. Kaplan; D. Lacombe; J. Verweij 
(2009), "New response evaluation criteria in solid tumours: Revised RECIST guideline (version 1.1)", European Journal of Cancer, 45 (2): 228–247, doi:10.1016/j.ejca.2008.10.026, PMID 19097774

RECIST 1.1

https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.ejca.2008.10.026
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/19097774


Need for automation? 

RECIST 1.1 in a nutshell
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• A lot of time of the SMEs (such as Mia) is required to understand, apply
and evaluate RECIST rules reliably and spot inconsistencies

• A lot of time is „wasted“ for cleaning and reviewing data, even though
their expertise could be better used

• Perfectly suited to formalize the rules into an algorithm and let a 
computer spot the differences

• Help SMEs to save time and focus on the crucial cases (expert 
confirmation still required!)

• Less time for reviewing consistent cases

• Speed, reproducibility & reliability gain? Let!s see! 
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New Workflow



Platform based on           Microsoft Azure Cloud Services &              Azure DevOps Services

Technical Background
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Orchestration using Data Factory Power BI

Backend
Frontend
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Synapse

Data

Delta Lake
Spark / R on Databricks



Backend Algorithm
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iRECIST
extension

Data 
Mapping

RECIST 1.1 
Core package

Future 
extensions

Study 
Specifics

+

+

+

+
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Verbose checks & testing

And user feedback J
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Orchestration using Data Factory Power BI
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Platform based on Microsoft Azure & Azure DevOps

Technical Background

Coming soon



Power BI 
User Interface



Aufbau Dashboard 
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CASE 0118 / SUBJECT 843104161

This case contains data 
inconsistency. Subject has 4 Mixed (nodal and non-

nodal) TLs. Response expected in TL is stable disease (no increase 

of at least 20% and at least 5 mm from nadir and no decrease of at 

least 30% from baseline). Subject has 4 Non-TLs. Scenario for NTL 

is progressive disease (at least 1 lesion is recorded as 

'Enlargement'). Subject has 0 New Lesions. Inconsistency to be 

flagged is more than 2 TLs are recorded 
in the same organ. This subject has a total of  1 

tumor assessments after baseline.
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CASE 0118 / SUBJECT 843104161

This case contains data 
inconsistency. Subject has 4 Mixed (nodal and non-

nodal) TLs. Response expected in TL is stable disease (no increase 

of at least 20% and at least 5 mm from nadir and no decrease of at 

least 30% from baseline). Subject has 4 Non-TLs. Scenario for NTL 

is progressive disease (at least 1 lesion is recorded as 

'Enlargement'). Subject has 0 New Lesions. Inconsistency to be 

flagged is more than 2 TLs are recorded 
in the same organ. This subject has a total of  1 

tumor assessments after baseline.
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Summary
&  

Outlook



Summary & Outlook

Scalable & Flexible
à Modular package approach

User centered & sustainable
à Close collaboration, clear need

Time savings & decreased error probability
à Automation, algorithm

Appealing UX
à Dashboard approach, process oriented
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More to come…

… extensions to more
studies

… leverage full
automation capabilities

of MS Azure
… extension to more
tumor classification

systems
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Thank you!
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using MS Azure and Power BI
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