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Objective 

 Understand the relationship between patient 
characteristics, chemotherapy sequence of doses 
and observed toxicity in real-life settings to set up 
personalized recommendations of sequence of 
treatment optimizing the probability to complete the 
treatment 

 Need : 
 to extract these data → clinical data warehouse 
 to set up innovative statistical methods to analyze the 

data 
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 Patients’ characteristics 
 Toxicities follow-up 
 Prescriptions and doses 

 

All « good clinical practice » 
data needed for patient’s 

follow-up and that should be 
included in EHR. 

Legacy approach to 
extract 
patients’characteristics 
and toxicities = 
extraction from clinical 
text reports   

Limited performance of 
natural language processing  

No standardized 
terminology 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 

Data retrieval 
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Toxicity questionnaire 
variables 

Item 

Vomiting 0/1/2/3 

Dermal 

Nausea 

Stomatitis 

Diarrhea 0/1/2/3/4 

Neurological toxicity 

Alopecia 

Asthenia 

Neutropenia 0/0 (>12)/1 (<2000)/ 2 (<1500)/ 3 (<1000)/ 4 
(<500) 

Thrombopenia 0/1 (<150000)/ 2 (<75000)/ 3 (<50000)/ 4 
(<25000) 

Anemia 0 (>12)/1 (<12)/ 2 (<0) 

NCI-CTCAE 
(v4.0) 

terminolog
y 

FREE 
TEXT 

Improve 
patient 

care 

Electronic Health Record (EHR) structured 
forms items dedicated to chemotherapy 
(2013-) 
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Cancer chemotherapy data integration in the HEGP i2b2  CDW 

 Cancer chemotherapy data integration in the HEGP i2b2  CDW 

 EHR structured form data integration 

 Chemotherapy prescriptions integration 
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 Structured forms have been created at HEGP in the EHR (DxCare - 
provided by Medasys company) since the opening of the hospital in 
year 2000 

 More than 2 000 structured forms templates have been created by clinicians 
and IT team 

 130 millions items have been filled in 

 618 000 distinct patients 

EHR structured forms items 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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EHR structured forms items 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 

 DxCare form for cancer chemotherapy (Tab 1) 
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EHR structured forms items 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 

 DxCare form for cancer chemotherapy  (Tab 2) 
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EHR structured forms items 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 

 DxCare form for cancer chemotherapy  (Tab 3) 
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EHR structured forms items 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 

 To integrate all HEGP forms in the i2b2 CDW: 

 Reverse engineering of the EHR storage model (ORACLE database) 

 30 identified tables relevant for the forms storage 

 i2b2 integration with Talend Data Integration ETL software suite 
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 2 modes for fetching forms data from the i2b2 CDW 

 "Presentation axis" 

 "Semantic axis" 

EHR structured forms items 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 "Presentation axis" mode 

 110 000 new i2b2 concepts matching EHR 
forms elements 

EHR structured forms items (1/2) 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 Cancer chemotherapy form in 
i2b2 web client 

EHR structured 
forms items (1/2) 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 



14 

 Cancer chemotherapy form in i2b2 (tab 
1) 

EHR structured forms 
items (1/2) 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 Presentation axis 

Electronic Health 
Record (EHR) 
structured forms 
items 

1-1 
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 Cancer chemotherapy form in i2b2 (tab 
2) 

EHR structured forms 
items (1/2) 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 Presentation axis 

Electronic Health 
Record (EHR) 
structured forms 
items 



18 

 Cancer chemotherapy form in i2b2 (tab 
3) 

EHR structured forms 
items (1/2) 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 Presentation axis 

Electronic Health 
Record (EHR) 
structured forms 
items 
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 "Semantic axis" mode 

 14 000 i2b2 concepts matching 
EHR internal concepts used to 
index users data 

EHR structured forms items (2/2) 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 Semantic axis 

Electronic Health Record (EHR) structured 
forms items 

1-n 

diagnosis 

diagnosis 
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 Cancer chemotherapy data integration in the HEGP i2b2  CDW 

 EHR structured form data integration 

 Chemotherapy prescriptions integration 
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 CHIMIO application 

 Patient characteristics 

• BMI 

• Body surface 

• Kidney function 

• Scheduling 

• … 

 Combination of used 
drugs and their 
respective doses 

• Existing dose reduction 

• … 

Chemotherapy prescriptions 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 To integrate chemotherapy prescriptions in the i2b2 CDW: 

 Reverse engineering of the CHIMIO storage model 

 I2b2 integration with Talend Data Integration ETL software suite 

 1.4 millions observations 

 14 000 distinct patients 

 1 300 new i2b2 concepts 

 

Chemotherapy prescriptions 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 
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 Contextual data added to column OBSERVATION_BLOB: 

 Patient weight : 'POIDS=NN' 

 Patient height : 'TAILLE=NNN' 

 Creatinin dosage : 'CREAT=XXX' 

 Cycle number in protocol : 'NUMCYCLE=N' 

 Day number in protocol : 'NUMJOUR=N' 

 Dosage reduction : 'REDUCTION=XX' 

 Reason of the reduction : 'MOTIF="ZZZ"' 

 Possible incident/event : 'INCIDENT="ZZZ"' 

 Administration comment : 'COMMENTADM="ZZZ"' 

 Name of the protocol : 'PROTOCOLE="ZZZ"' 

Chemotherapy prescriptions 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 



Cancer chemotherapy data analysis using i2b2  CDW framework 

FOLFIRI 

FOLFOX 

Structured forms 
available 

USE CASE: FOLFIRI 
chemotherapy in 
colorectal cancer 

I2b2 datamart 

Rstudio 

Easy visualization of patient’s course 



Irinotecan dose description on 925 
observations (185 patients) 



Data description on 925 observations (185 
patients) 



 i2b2 CDW:  

 Help to combine data for research from different applications 

 Allow a better visualization of clinical course: 

• For care 

• For data management quality 

 Structured forms 

 Renew clinical practice for better care and research 

 But still a lot of missing data:  

• Patient generated data? 

• Combining structured forms with text mining? 

 Towards more performant models by combining expert information 
and EHR features → data mining techniques 

Key messages 
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 Thanks for your attention ! 
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 In the EHR some child forms can be opened from parent forms 
(conditional input or shared forms) 

 We added the relationship information in the LOCATION_CD column of the 
main i2b2 storage table (OBSERVATION_FACT) 

 One i2b2 observation for one form data item 

EHR structured forms items 

Cancer chemotherapy data integration in the HEGP i2b2  CDW 


