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Performance and Scale of EMR/Data at 
NorthShore University HealthSystem

• 2003 First Epic Inpatient Deployment (enterprise)
– Epic instance across 4 Hospitals, 50 offices, ~2000 Docs
– Over 4M Total healthcare visits / year and growing fast

• 2009 First in the U.S. awarded by HIMSS Analytics the 
top level (Stage 7) of inpatient clinical system use

• 2010 Enterprise Data Warehouse (EDW) from many 
systems ~2M patients in ~5TB of transactions/indexes

• 2011 Only Round 1 Meaningful Use In and Out-Patient
• 2011 Center for Biomedical Research Informatics
• 2013 First health system awarded by HIMSS Analytics 

the top level (Stage 7) of outpatient clinical system use
– Many, many awards for IT, Admin, Informatics teams



Informatics Creates Opportunities at Scale 
(toward standardization at lower cost)

• Surveillance Algorithms
–System monitors and recommends specific 

intervention for patients who meet known criteria.
• Predictive Algorithms

–System recommends specific intervention for patients 
by analyzing thousands of similar patients’ data.

• Collection of Discrete Clinical Data
–System collects data in context-specific EHR 

workflows for research and quality improvement.
• Integration of EMR/EDW & External Systems

–System exchanges data and extends workflow.



Mining, prediction and validation at scale

Xiang Zhong, Goutham Rao, K.P. Unnikrishnan



Risk-based testing for MRSA

Ari Robicsek, MD; Jennifer L. Beaumont, MS; Marc-Oliver Wright, MS; Richard B. Thomson, Jr, PhD; Karen L. Kaul; Lance R. Peterson, MD
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Does not meet  pretest  probability  threshold for  testing

Meets pretest  probability  threshold for  testing; has  been tested  already

Meets pretest probability threshold for  testing; has not been tested yet

Calculation of  pretest  probability for  patient “Vte3,  Testrun”



Eliminating Undiagnosed HTN 2010-2012

Mike Rakotz, Chad Konchak, Ari Robicsek (and a cast of thousands)



Eliminating Undiagnosed HTN 2010-2012

Mekhala Padwardan, Mike Rakotz, Chad Konchak, Ari Robicsek (and a cast of thousands)



30-day readmission prediction

• 35 variables identified by local experts as likely 
predictive of readmissions

• Parsimonious model from 18,498 patients
• C-statistic: 0.68
• Pilot reports on 4 nursing units Jan 6 - Feb 12 2012
• Validation

Risk Group Number of Patients % Readmitted in 30 
Days

High 175 33%

Medium 141 16%

Low 632 12%

Eric Brown, David Lovinger (and a cast of thousands)



Geocoding for Syndromic Surveillance

Percentage with 
HbA1c >8.5
Green: 0‐5%
Yellow: 5‐10%,
Orange: 10‐15%
Red: > 15%

Eric Brown, Ari Robicsek



% of patients with HbA1c>8.5 and median 
risk in a physician’s panel (>19 each PCP) 

Eric Brown, Ari Robicsek



Characteristics of an ideal documentation 
system

• Supports and encourages consistent and complete 
documentation of discrete data

• Accommodates clinician expressivity (emulating it when 
possible)

• Accommodates clinical workflows
• Can be developed quickly on a large scale

Alan Simmons, Meredith Sefa, Madeleine Shalowitz, Tony Solomonides (and a cast of thousands)

Workflow unchanged Implementation Cost

Consistent/Complete Prospective discretization encourages 
consistent and complete documentation, 
but may constrain expressivity and require 
changes to workflows.

Expressive Retrospective discretization 
accommodates expressivity and existing 
workflows, but may have to contend with 
incomplete or inconsistent documentation.



Clinical Workflow Discrete Data-Entry Tools

Results Console

History Navigators

SmartForms

Doc Flowsheets Questionnaires

Complications Manager
Enhanced procedure notes



Structured Clinical Documentation System 
(SCDS) Projects

• Current
– Parkinson’s Disease
– Pancreatic Cancer Surgery
– Pelvic Prolapse
– Colorectal Cancer
– Prostate Cancer
– Migraine  
– Hysterectomy for benign indications
– Multiple Sclerosis 
– Sleep 
– Diabetes 
– Lung Cancer

• Coming Soon
– CHF
– Epilepsy
– Alzheimer and Memory
– Neuro - Oncology
– Stroke
– Neurophysiology
– Total Knee Replacement
– Spine
– Thyroid
– Ophthalmology
– Mild Traumatic Brain Injury

Alan Simmons, Meredith Sefa, Madeleine Shalowitz, Tony Solomonides (and a cast of thousands)



Leigh Baumgart, William Knaus, and many others
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