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Cerner’s mission is to contribute to the 

systemic improvement of health care 

delivery and the health of communities 
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How fast is the pace of change in medical knowledge? 

Medical knowledge doubles every 19 years - physician needs 2 million facts to practice (NEJM) 

Medical knowledge doubles itself every 17 years.  

Volume of new medical information doubles every 10 to 15 years and increases tenfold in 23 to 50 years 

Medical knowledge doubles every seven years 

Today it is recognized that medical knowledge doubles every 6–8 years, with new medical procedures 

emerging everyday 

There are about 20,000 – 30,000 medical journals published and the amount of medical information 

doubles every fifth year 

Medical information doubles every four years 

Medical information doubles every three years 

Medical knowledge doubles every two years … and with that kind of growth it is nice to know that Children's 

Hospital of Michigan offers plenty of research 

Clinical knowledge is estimated to double every 18 months. 

Source: based on The Organization of  Knowledge. Concepts of Information i218, Geoff Nunberg, UC 
Berkeley school of Information 
17 Feb 2009 
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What information consumes is rather obvious: 

it consumes the attention of its recipients  

Herbert A. Simon 

Nobel Laureate 

1971 

Hence a wealth of information creates a 
poverty of attention and a need to allocate 
that attention efficiently among the 
overabundance of information sources that 
might consume it 
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Address slow innovation adoption 
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Adoption Half-life = 17y 

Knowledge Half-life = 10y 

Everett Rogers, Diffusion of Innovations, 1995 

Balas, Boren. Managing Clinical Knowledge for Health Care Improvement. 

Yearbook of Medical Informatics 2000 

 

 

Time new knowledge discovered until ½ of physicians act on it = 15 - 17 years 
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Predictors of Success Adjusted 

OR 

Automatic provision of decision support as part of workflow 112.1 

Provision of decision support at the time & location of decision making 15.4 

Provision of recommendation rather than just an assessment 7.1 

Computer-based generation of decision support 6.3 

Kawamoto K, Houlihan CA, Balas EA, Lobach DF. Improving clinical practice using clinical decision support systems: a systematic review of 
trials to identify features critical to success. BMJ. 2005 Apr 2;330(7494):765. PMID: 15767266 

75% of decision support interventions succeed when the information is provided 
to clinicians automatically, whereas none succeed when clinicians are required 
to seek  out the advice 

Technology enabled decision support works 
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Integrating evidence based care 
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Clinical performance improvement 

Impact: 43% fewer HA-VTE Baseline Lighthouse 

VTE 
Nurse 

Content 
VTE  

Advisor 

VTE Advisor 
Notification 

Flag 

Hospital Acquired VTE / 1000 Patient Days 

30 Day Readmissions / 1000 Discharges 

Impact: 47% fewer readmissions Baseline Lighthouse 

VTE Nurse 
Content 

VTE  
Advisor 

VTE Advisor 
Notification 

Flag 

In 3 years: 
• 43% fewer VTE’s 
• 47% fewer 30 day readmissions 

 
Avoided  
• 46 DVTs 
• 22 PEs 
• 4 patient deaths 
• 1,509 high acuity bed days 
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Using technology to improve clinical algorithms 
V1 V6 V13

SIRS

Temp. <36°C or >38°C <36°C or >38°C <36°C or >38.3°C

HR >90 bpm >95 bpm >95 bpm

RR >20 bpm >21 bpm >21 bpm

Glucose >120 mg/dL >120 mg/dL >120 mg/dL and < 200 mg/dL

WBC > 12k or <4k > 12k or <4k > 12k or <4k

Bands > 10% > 10% > 10%

Mental status change Acute Δ Acute Δ Acute Δ

OD

SBP < 90 mmHg < 90 mmHg < 90 mmHg

SBP decrease Δ > 40 mmHg Δ > 40 mmHg Δ > 40 mmHg

MAP < 65 mmHg < 65 mmHg < 65 mmHg

Lactate > 2.0 mmol/L > 2.0 mmol/L > 2.0 mmol/L

Creatinine > 2 mg/dL > 2 mg/dL > 2 mg/dL Increase ≥ .5 mg/dL

Bilirubin > 2 mg/dL > 2 mg/dL > 2 mg/dL and < 10 mg/dL

Platelets < 100k < 100k < 100k

Mental status change - Acute Δ Acute Δ

INR/PTT > 1.5 or > 60 sec. > 1.5 or > 60 sec. > 1.5 or > 60 sec.

PaO2/FiO2 < 300 < 300 < 300

Processing logic

OD lookback period 48 hr. 48 hr. 12 hr. for lactate, 30 hr. all others

Alert Operating Characteristics

Alert Rate 35% 25% 15%

Sensitivity 84% 63% 70%

Specificity 65% 71% 80%

Estimates based on manual chart review, client data analysis, and simulations. Further analysis 

To match our Health Facts Simulation it 
would take over 4 years to accumulate 
enough cases to perform the same tests 

• Original alerting 35%  

• Need good specificity and sensitivity, 

but less alerts 

• Health Facts identified over 68,000 

patients that met study criteria 
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Sepsis Identification 

V14 

Operating Characteristics 
• Sensitivity 68-91% 
• Specificity 91-97.6% 
• PPV up to 68% 

Monitoring 
• Over 130 facilities 
• 32,960 persons per hour 
• 791,040 lives per day 
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Trinity Health Sepsis Performance Trends 

• 506 lives saved over 2 yrs  

• 33%  case 

identification  

• Sepsis mortality 15.8 

to 13.3% all categories  

• Simple Sepsis to 

Septic Shock 

progression 12% 

• Sepsis LOS 0.9 days 

(severe 1.4 days) 
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Advocate Cerner Collaborative (ACC) 
• Mission 

– Leverage Advocate’s experience in 
clinical integration and Cerner’s 
experience in health care automation 
to improve population health 
management capabilities 

• Together the collaborative team will 
innovate to: 
– Identify /risk stratify patients at risk 

– Facilitate appropriate and early interventions 

– Guide care across the continuum  
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192,000 people with 
hospitals encounters 

8 hospitals in Chicago-
land area 

Analyzed observation, 
medical, and surgical 
patients 

Considered all 
conditions except 
mental health 
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Readmission Prediction Model 
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ACC Hospital Readmission Risk Prediction Model's C-Statistics
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Population 

Readmission 

Risk Factors 

Baseline Model

Demographic

Utilization

Social

Admission Model

Demographic

Utilization

Social

Medications

Laboratory Tests

History & Physical  Exam

Interactions

Seasonality

Admission Clinical Model

Demographic
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Social
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History & Physical  Exam

Current Conditions

Current Procedures

Interactions

Seasonality

Discharge Model

Demographic

Utilization

Social

Medications

Laboratory Tests

History & Physical  Exam

Current Conditions

Current Procedures

Interactions

Seasonality

Length of Stay

Discharge Disposition

We continue to develop prediction models to 
exemplify a patient’s readmission risk as 
more data becomes available. Overall, we 
observed improved discrimination ability 
and predictability over time offering modest 
to genuine clinical utility with an all-cause 
model.  
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Interdisciplinary Plan of Care 
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• 2012 paying out 68% of at-risk 
dollars in readmission penalties. End 
of 2013 dropped to 13% of at-risk 
dollars 

 
• Readmission rates were 4% higher 

among high risk patients that did not 
receive readmission prevention 
(p<.001) 
 

• 12% of high risk patients (N=4116) 
with COPD who received COPD 
education (N=68) were readmitted 
while 24% of COPD patients without 
education were readmitted (p=.02) 

 

“What Advocate and Cerner are doing together around readmissions is about 15-20% better than 
anything that exists in the industry today”  
Dr. Rishi Sikka, Senior VP of Clinical Transformation for Advocate Health Care 
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1st Generation 2nd Generation 3rd Generation 
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Health care is too important to stay the same. 
TM 


