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Background 

Mistakes do happen 
(sometimes!) 

Complications do happen 
(often!!) 

What is the purpose of the 
EMR ? 

Use the past to 
predict the future 

EMR for outcome 
assessment 

Natural Language 
Processing 

Predictive modelling 

Communicatio
n 

Legal issues 

Clinical 
outcome 
assessment  

Personalised 
medicine 
(decision 
support/predi
ctive 
modelling) 
Process 
management 



Colorectal resection has a complication rate of 20%-
30% 
Kehlet H. Fast-track colorectal surgery. Lancet. 2008;371:791-793. 

– Anastomosis leakage 

– Pulmonary embolism 

– Deep vein thrombosis 

– Respiratory distress 

– Pneumonia 

– Myocardial infarction 

– Wound infection 
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Medical errors do certainly (and unfortunately) 
happen….. 
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Focus on outcomes and quality do matter  

• Stulberg et al  

• 405 000 surgical 
discharges 

• 600 hospitals 

• Adherence to quality 
indicators reduces 
postoperative wound 
infections 

• OR = 0.85 
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Outcome research in medicine is challenging 
because there exists wide variation in practice 

• Wide international variations in cancer 
management.         

 Augestad, K. M., Lindsetmo,, et al. (2011). International trends in surgical 
 treatment of rectal cancer. American Journal of Surgery 

• Influence on health care costs, side effects and 
survival. 

 Augestad, K. M., Lindsetmo et al. (2011). Preoperative Rectal Cancer 
Management: Wide International Practice Makes Outcome Comparison 
Challenging. World Journal of Surgery. 

• New bio statistical methods needed      
 Haut, E. R. (2010). Are surgeons ready to embrace a paradigm shift in 
 surgical comparative effectiveness research. Archives of Surgery. 
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The EMR serves several different purposes 

Communication (today) 

Legal issues (today) 

Clinical outcome assessment 
(today?) 

Personalised medicine (near 
future) (decision 
support/predictive modelling) 

Process management (near 
future) 

Predictive modelling 



Definition of clinical decision support: 

Kawamoto BMJ 2005: ”any electronic or non-
electronic system designed to aid directly in 

clinical decision making, in which characteristics 
of individual patients are used to generate 

patient-specific assessments or 
recommendations that are then presented to 

clinicians for consideration”  



CDS-factors associated with improved clinical practice 

Automatic provision 

At time and location 

Clear 
recommendation 

Integrated in EMR 



 
CDS effects 

• Improve patient outcome 

• Improve prescribing 
practice 

• Reduse errors 

• Enhance guideline 
adherence 

• Enhance delivery of 
preventive care 

• Lasting improvement 
clinical practice 
 

Augestad, K. M., Berntsen, G., Lassen, K., Bellika, J. G., Wootton, R., Lindsetmo, R. O., Study Group of Research Quality in Medical 

Informatics and Decision Support (SQUID). (2012). Standards for reporting randomized controlled trials in medical informatics: a 

systematic review of CONSORT adherence in RCTs on clinical decision support. Journal of the American Medical Informatics 

Association : JAMIA.  



Personalized medicine is ready for the intelligent EMR 
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Personalized medicine is ready for the intelligent EMR 

Hamilton, W., Round, A., Sharp, D., & Peters, T. J. (2005). Clinical features of colorectal cancer before 
diagnosis: a population-based case–control study. British Journal of Cancer, 93(4), 399–405. 
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Personalized medicine is ready for the intelligent EMR 
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Outcome assessment: Times they are changing…… 

Registries 

EMR data Statistical 
modelling 

Personalised 
medicine 

Intelligent EMR 

Predictive modelling 



Autumn 2011 two of the big five discuss analyses of 
EMR data 
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Natural Language Processing has higher sensitivity 
in EMR outcome assessment compared to ICD-9 

Predictive modelling 



Anastomosis leakage is a common complication in GI 
surgery 
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In my own department we observed a 25% reduction in 
anastomosis leakage 

2006 2007 2008 2009 2010 

Number of 
procedures 

84 80 87  91 91 

% anastomotic 
leak rate 

11 31 17 15 5 
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Blood 

samples 

• CRP value > X 

• White cell blood count > X 

Semantic 
analyses 

• Text: "mavesmerter” (abdominal pain) 

• Text: "sepsis" 

• Text radiology: "kontrastlekkasje” (contrast leakage) 

Date 
• Date: > postoperative day three 

 Codes 

• ICD 10 

• Surgical procedure codes 

Result 

• Anastomosis leak liklelihood score high  

EMR identification of anastomoses leakage equals  a 
combination of different types of data 
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Manually extracted EMR data will be 
used for controls 

Manually extracted CRC data 
(controls) 

• high validity data 

• CRC cancer admissions/5 yrs  

Statistical analyses 

• Propensity scores 

• Mutivariate modelling 

• Scale space analyses 

 

Sematic analyses/Natural 
Language Processing (NLP) 

CRC data 1997-2012 (cases) 

• low validity  

• approximately 10 000 admission 
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We will use our experiences to identify other adverse 
events 

Example case: Colorectal cancer 

Anastomoses leakage, deep vein thrombosis, 
pulmonary embolism, wound infection, pneomonia, 
urinary tract infection, renal failure, myocardial 
infarction, and others 

Expand to other diseases/conditions 

Expand to other departments   

1) EMR application outcome assessment 

2) EMR applications for personalised medicine, 
process management and risk assessment 
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Disease phenotyping is algorithmic recognition of any 
cohort within EMR for a defined purpose  
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Workshop TTL-IBM New York 30-31/5 
Topic: predictive analytics and adverse outcomes 
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Statisticians 

MDs 

Informatics 

TTL = Technological melt pot 

GP`s 
Patients 
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Get on Board the Medical Data Train—It Is 

Leaving the Station: Destination 2014.  
 

Doarn, C. R., & Merrell, R. C. (2010). Telemedicine and e-Health, 16(7), 755–756. 
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