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51-year-old female with diabetes type 2, unable to 
control it in last year (HbA1c = 9%). Taking metformin 
for past 2 years. Needs additional drug, but won’t 
take insulin. Concern about weight gain.  
 
Alternatives: DPP-4 inhibitors vs. SGLT2 inhibitors  
• Both are effective 
• Studies of the cardiovascular safety of the drugs 

are under way 
• Distinct side effect profiles and mechanism of 

action 
 

Which is the best approach for this patient?  

Case Vignette 

N Engl J Med 2013; 369:1370-1372. 2013 
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Clinicians’ Information Needs 

Del Fiol G, Workman TE, Gorman PN. Questions raised by clinicians at the point of 
care. JAMA Int Med. 2014. 
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Why are information needs not met? 
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Information-Seeking 

11  
positive  
impact 

4 
2-3 min max 

searching 



Implications 
• ~60% of information needs are not met 

– Not getting better: less time, complex patients and 
knowledge 

– Missed opportunity: improved care & life-long learning 

Decision under 
complexity Efficient tools 

EHR as 
learning 

environment 

Integrate with 
maintenance 
of certification 
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1 question out of every  
2 patients seen 

> 60% of questions  
left unanswered 

Context 

EHR i 

Clinicians’ information needs 

Resources: answer  
>90% of questions 



Context 
• Patient 
• Provider 
• Setting 
• EHR task 

Topics 

Resources 
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• Decision enhancement or learning  

– Over 62% of sessions 

• Usage uptake 
– Partners Healthcare: ~100,000 sessions / month 
– Intermountain: ~20,000 sessions / month 

Impact of Infobuttons 

Maviglia et al. J Am Med Inf Assoc, 2006 
Cimino JJ. J Am Med Inf Assoc. 2009 
Del Fiol et al. J Am Med Inf Assoc, 2008 

Infobuttons Unaided Search 
Median Session Time 35 Seconds 2 to 8 minutes 
Questions Answered 85% 78% 

http://171.67.114.118/content/13/1/67.full
http://jamia.bmj.com/content/16/1/140.long
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2585539/


Potential Impact  
VA Outpatient Care – 1 year 

80 million visits 24 million 
questions pursued 

90 seconds savings 
per search 

600,000 clinician 
hours saved 

7% improved 
success rate 

1,680,000 more 
questions answered 
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Resource 3 

Resource 1 

Resource 2 
Infobutton 
Manager 

API 

API 

API 

API 

Electronic 
Health 
Record 

i 

http://resource1.com/ 
search = “azithromycin AND dose 

http://resource2.com/query = 
“azithromycin” [MeSH Terms]  AND 
dose [All Fields] 

http://resource3.com/ 
searchConcept = 3333 ^ azithromycin 
filter = 11 ^ dosage 

No Context 

Why did we need a standard? 
Azithromycin 
Female 
75 years old 
Medication order entry 
Chronic kidney disease 
User: MD 
Setting: ED 
Dose 



Context Dimensions 

Patient 
• Gender 
• Age group 
• Concept of interest 
• Secondary observations 

User 
• Patient vs. provider 
• Discipline / specialty 

EHR 
 Task (e.g., order entry, problem list 

entry, lab results review) 
 

Organization 
 Care setting 
 Service delivery location 
 Location of interest 
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Standards-Based Approach 
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OpenInfobutton 



OpenInfobutton 

http://www.OpenInfobutton.org  
Demo at: http://lite.bmi.utah.edu/OpenInfobuttonDemo.html  

http://www.openinfobutton.org/
http://lite.bmi.utah.edu/OpenInfobuttonDemo.html
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US EHR Certification  
(Meaningful Use) 

• Infobuttons: Required CDS capability 
compliant with HL7 Infobutton Standard 
– Provider reference information 
– Patient education 

• Widely adopted by large content 
providers  

• Adopted by over 1000 certified EHR 
products 



Adoption 
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Possibilities in Today’s Landscape 

• “Gentle” push approach 
– Disease outbreaks (CDC) 
– Recruitment for clinical trials 
– Patient preferences (IOM report) 
– Pharmacogenomics 

• Predictive analytics 
– Risk models 

 
 



Clinical Evidence Summarization 

Funded by a four-year R01 grant 
from the National Library of 

Medicine 



Clinical Scenario 

Patient with rheumatoid 
arthritis not responding 
to treatment with MTX 



 ”In patients with active RA resistant to initial therapy after three to six 
months of treatment, we recommend treatment with a different or 
additional DMARD.” 

Patient 
population 

Assertion 
Intervention 

“Shorter-acting sulfonylureas, such as glipizide, are less likely to 
cause hypoglycemia than the older, long-acting sulfonylureas, and 
therefore are the preferred sulfonylureas, especially in older 
patients.” 

Patient 
population Assertion 

Intervention 

Clinically actionable statements 



“For patients with multivessel coronary artery disease 
(CAD) and proximal LAD disease, most of the 
randomized trial data evaluating survival come from 
surgical trials comparing CABG to medical therapy 
that were performed more than 25 years ago.”  

“The treatment of rheumatoid arthritis (RA) is 
directed toward the control of synovitis and the 
prevention of joint injury.”  

Non-actionable statements 



Article titles:  
- Links to abstract in 

PubMed 

Filters: narrow the content displayed  

UpToDate topic: 
expand / collapse 

Recent high impact 
systematic reviews 

Recent high impact 
RCTs 

Relevant topic excerpts 
from UpToDate 

Link shows study results 



Actionable recommendations from 
UpToDate 

Expand sentence. 

Go to sentence within 
UpToDate 
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Questions? 
i 

www.OpenInfobutton.org 
guilherme.delfiol@utah.edu 
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