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Management of breast cancer 
patients  

• Observed variability of breast cancer patient 
management 

• Different national wide policies 
• Improve the quality of care  

• Introduction of Breast Units (BUs) 
• Multidisciplinary tumor boards  
• Usually organized once a week 
• Most specialties involved in breast cancer management: 

surgeons, radiotherapists, radiologists, pathologists, 
oncologists, oncogeneticists, psychologists, etc ... 

• Discussion of all patient cases 
• Joint decision of the best treatment plan  

 



• At the diagnostic step 
• Mammography is the preferred screening examination 
• Ultrasonography, nuclear medicine study, and MRI may have 

adjuvant roles 
• In case of increased breast density, digital breast 

tomosynthesis (DBT), ultrasonography, nuclear medicine 
study, and MRI may be useful 

• At the therapeutic step 
• Several BU decision for a given patient: pre and post surgery 
• Treatment plan: surgery, chemotherapy, radiotherapy, 

hormonotherapy …. 

• Decisions should follow identified CPGs 
• Evidence-based medicine principles 

 

Organization of BUs 



Clinical practice guidelines 

• Textual documents 

• Poor impact to change clinical practices when 
disseminated in their narrative format 

• Potential impact of clinical decision support 
systems 

• Patient-centered recommendations 

• But …. 



CPGs do not cover all patient 
profiles 
• Textual guidelines 

• Incomplete 

• Imprecise, ambiguous, conflicting 

• KB of DS systems inherit from the same defaults 
• Semantic shifts 

• BU’s choices = “case by case expert-based” non-
formalized decisions 

• Vary according to the participants of the BUs  

• Non-reproducible 



DESIREE Project: decision 
support for BU decisions 

• Enriched reasoning including complementary reasoning 
processes 

• Guideline-based reasoning where evidence exists 
• Choose the guidelines 
• Translate the narrative contents into a computerized format 

• Data-based reasoning  
• Build the data base 
• Develop appropriate predictive algorithms 

• Case-based reasoning 
• Build the case base 
• Develop appropriate similarity measures 

• Display of the different system’s propositions 
• Informed decision of BU clinicians 



Different CPGs for  
breast cancer management 
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OncoDoc: a guideline-based 
CDSS for breast cancer patients  
• Guideline-based clinical decision support system for 

the therapeutic management of breast cancer 
patients 

• User-controlled navigation across the KB 
• Manual data entry to instantiate patient parameters 

• (Export from encoded medical records also possible) 

• Display of recommended care plans 
• Informed decision by BU physicians 

• Assessment by performance measures (CPG 
compliance) 
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OncoDoc: A 18-year 
experience 

Institution Design Date Duration # decisions Compliance rate 

SOMPS One clinical 
department  

Dec 97 – April 
98 

4 months 70 80% 

IGR Pre–Post 2000 4 months 127 61% vs 85% 

Tenon Before – After 2005   
2006 

6 months  
6 months 

226 
241 

79% vs 93% 

Tenon Routine use Fev 2007 – 
Oct 2009 

33 months 1889 90% 

Multicenter 
Trial (6) 

CRCT June 2009 – 
April 2010 

11 months 825 88% vs 75% 
(interv. vs ctrl) 
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Non-compliant decisions with 
OncoDoc2 
• February 2007 – October 2009: 135 BUs, 1,889 decisions 

• 184 non-compliant decisions 

BU 



Data-based approaches 
“Decades of data provide insight for today’s 
patient” 
• Use of advanced analytics 

• Mathematical modeling of large databases 
(longitudinal data) 

• Convert data into understandable, usable, and 
practical information 

• Chances of patients to survive within a length of time of 
5/10 years without presenting the studied event 
(recurrence or death) according to different treatments 



Examples of data-based 
approaches: IndiGO  

• Assessment of 
patient’s 
potential health 
risks (heart 
attack, stroke, 
and the onset of 
diabetes) 

• Display of the 
impact that 
specific 
interventions 
would have on 
reducing the risks 

http://slideplayer.com/slide/7896143/ 



Examples of data-based 
approaches: Adjuvant! Online 

For a patient aged 59, in good general 
health, with a highly proliferative tumor 
(grade = 3), the size of  which is 
between 2.1 cm and 3.0 cm, with no 
invaded nodes, and positive hormonal 
receptors: 
 
- Without any therapy, 70% of women 

are alive in 10 years 
- With hormonal therapy, + 7% of 

women are alive in 10 years 
- With chemotherapy, + 3% of women 

are alive in 10 years 
- With chemotherapy and hormonal 

therapy, +9% of women are alive in 
10 years 
 



Case-based reasoning  

• A 4-step process of solving new problems based on 
the solutions of similar past problems 

• Retrieve:  given a target patient case, retrieve from 
memory cases relevant to solving it (similar) 

• Reuse: map the solution used to solve the similar 
previous cases to solve the target patient case 

• Revise: having mapped the previous solutions to the 
target patient case, test the new solution in the real 
world and, if necessary, revise 

• Retain: After the solution has been successfully adapted 
to the target patient case, store the resulting experience 
as a new case in memory 

 



Case-based reasoning  

• A 4-step process of solving new problems based on 
the solutions of similar past problems 

• Retrieve:  given a target patient case, retrieve from 
memory cases relevant to solving it (similar) 

• Reuse: map the solution used to solve the similar 
previous cases to solve the target patient case 

• Revise: having mapped the previous solutions to the 
target patient case, test the new solution in the real 
world and, if necessary, revise 

• Retain: After the solution has been successfully adapted 
to the target patient case, store the resulting experience 
as a new case in memory 

 

Patient description 
Patient treatment  

Patient description 
Patient treatment  

Patient description 
Patient treatment  

Patient description 
Patient treatment  

Patient description 
Patient treatment  

Patient description 
Patient treatment  

Patient description 
Patient treatment  

Patient description 
Patient treatment  

Patient description 
Patient treatment  New patient 

description 
New patient 
treatment 



Similarity measures 

• Patient description are modeled as sets of variables 

• Different measures of distance or similarity  

• Different types of analysis 
• Numerical Data: Euclidean Distance, Squared Euclidean 

Distance, Normalized Squared Euclidean Distance, 
Manhattan Distance, Chessboard Distance, Bray Curtis 
Distance, Canberra Distance, etc … 

• Boolean Data: Hamming Distance, Jaccard Dissimilarity, 
Matching Dissimilarity, Dice Dissimilarity, etc … 

• String Data: Edit Distance, Damerau LevenshteinDistance, 
Hamming Distance, Smith Waterman Similarity, 
Needleman Wunsch Similarity, etc … 



Conclusions 

• DESIREE to support BUs with the provision of best 
recommendations for any breast cancer patients 

• Implement the different reasoning processes 
• Guideline-based: formalization of textual contents, 

vocabulary normalization, coding of concepts, 
ontological reasoning… 

• Data-based: collection of retrospective data, 
development of learning algorithms… 

• Case-based: building of a structured memory of prior 
resolved patient cases, develop mapping procedures, 
test similarity measures, etc. 

 



Visualization  

• Provide an intuitive visualization of the 
recommendations generated by the three 
reasoning processes 

 

http://vcm.univ-paris13.fr/content/clinical-guidelines 



Thanks for your 
attention 


