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We know how to do rules well 

IF:   
An order for a contrast-enhanced FLUOROSCOPY is received 
AND  

The patient’s serum BUN level is HIGH AND  

The patient’s serum CREATININE level is HIGH,  

THEN:  
Send a message to the patient's physician via electronic mail 
indicating a possible adverse effect of contrast agent use in this 
setting.  



Which means we’re really good 
at identifying 

• Drug–drug interactions 
• Contraindicated drugs 
• Alternative medications at time of order 

entry 
• Abnormal laboratory results 
• Opportunities for immunizations or 

preventive services 
 

 



But we continue to look for our 
keys where the light is 

• We are really good at finding CDS 
opportunities that are amenable to rule-
based solutions that act on coded data 

• We blithely ignore that rule bases are 
“brittle” and hard to for developers to 
maintain 

• We are not yet addressing the decision-
support challenges required by an aging 
patient population 



Where simple rules fail us 

• Guidelines for chronic disease where 
– Treatment unfolds over time 
– Interventions depend on response to previous 

therapy and the state of the disease 
• Attempting to apply evidence-based practice 

in the setting of 
– Polypharmacy 
– Multimorbidity 

• Making decisions when there are no 
guidelines 

 





ATHENA is driven by coded data 

Consider adding an ACE 
Inhibitor because of a 
compelling indication 
(heart failure) 

Patient Data 

CDS 





ATHENA HTN KB 

 



ATHENA HTN Knowledge Base 





What’s missing from the 
coded data? 

• Patient preferences 
• Provider preferences 
• Patients’ social support and other factors that 

affect adherence to treatment 
• Use of over-the-counter medications and of 

drugs prescribed elsewhere 
• Comorbidity 
• The clinical practice guidelines according to 

which the patient is being treated! 
 
 



ATHENA addresses individual 
practice guidelines in isolation 

ATHENA Renal Disease 

ATHENA Hyperlipidemia ATHENA Heart Failure 

ATHENA Diabetes ATHENA Opioid Therapy 

ATHENA Hypertension 



New research addresses 
application of more than one 

guideline to patients who have 
co-morbid conditions  

Multi-
guideline 
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But dealing with multiple  
co-morbidities is hard 

• There rarely is evidence to support decision 
making in the setting of co-morbidity 

• Understanding the relative effects of co-
morbidity on patient functional status involves 
considerable nuance 

• Decision models can become explosively 
complicated 

• Decision making, in the absence of formal 
evidence, needs to be informed by stored 
experience with similar complex patients 



CDS needs NLP 

• To incorporate all the non-coded data 
that bear on decision making 

• To identify historical cases of patients 
with similar co-morbidity and similar 
treatment situations 

• To help CDS to address all situations 
for which patients and providers need 
advice—not just those that can be 
framed as single situation–action rules 
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