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Agenda 

•  Origin of the Green Button 

•  Anatomy of the consult service 

•  Learning from the first 100 consults 

•  Deploying the service at a new site 

•  Ongoing efforts 
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Timeline 

2014	   Green	  bu(on:	  using	  aggregate	  pa1ent	  data	  at	  the	  bedside	  	  
(vision	  paper	  in	  Health	  Affairs)	  

2015	   Outlined	  steps	  for	  rapid	  cohort	  studies	  at	  the	  bedside	  
2016	   Built	  a	  search	  engine	  for	  pa1ent	  1melines	  
2017	   Launched	  a	  pilot	  of	  the	  service	  
2018	   Described	  the	  methods	  used	  in	  the	  consult	  service,	  and	  

a	  perspec1ve	  on	  why	  “It	  is	  1me	  to	  learn	  from	  similar	  
pa1ents”	  

2019	   Completed	  the	  pilot	  study	  (wri1ng	  up	  results)	  
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The Green Button project 
Given a specific case, provide a 

summary of similar patients in 
Stanford’s clinical data warehouse, 
the common treatment choices 
made, and the observed 
outcomes. 

An institutional review board approved 
study (IRB # 39709), which served 
150 consultations across all 
service lines. 

Invented novel technology to 
search medical timelines. 

h(p://greenbu(on.stanford.edu	  
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An example report 
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Service = software, data, and personnel 
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Informa(cs  Consult  Service

So5ware Personnel

ACE  search  engine  
For  pa(ent  (melines

Informa(cs  
Physician

Data  
Scien(st

EMR  Data  
Specialist

Data

ClaimsEMRs



The search engine 

•  Diagnosis and procedure 
codes 

•  Clinical notes 
•  Lab results 
•  Vital signs 
•  Inpatient and outpatient visits 

www.tinyurl.com/search-ehr 
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The data 

ETL

Stanford  EMRs

3  million

Optum

53  million

IBM  MarketScan

124  million
OMOP  CDM  

v5.3

ACE  over  Stanford  
data

ACE  over  Optum  
data

ACE  over  IBM  
MarketScan  data

Postgres  DB

Postgres  DB

Postgres  DB
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The process: 24 to 72 hours 

Requesting 
physician 

Informatics 
physician 

EHR data 
specialist 

Data 
scientist 

Request 
consult 

Refine 
clinical 

question 

Create 
definitions 

for 
exposures 

and 
outcomes 

Build 
patient 
cohorts 

Perform 
statistical 
analysis 

Write 
consult 
report 

Review 
results 

Apply 
evidence 
to clinical 
decision 

ACE  search  engine  
11 

1.  Phenotype	  defini1on	  
2.  Knowledge	  graph	  use	  
3.  Cohort	  genera1on	  
4.  Searching	  1melines	  



The software 
•  ACE search engine 

•  Available via Odysseus Inc. with support, or academic license via Stanford with no support 
•  Push button installation and deployment   

•  Statistical analysis 
•  Uses publicly available R libraries, including OHDSI CohortMethod 
•  Push button environment setup and installation 
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•  Use CohortMethod’s data diagnostics 
•  Use negative controls 
•  E-values to quantify the degree of confounding that can produce the observed effect 
•  Ask the question using multiple datasets 
•  Schedule an in-person debrief 

What we do to not be wrong 
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Learning from the first 100 consults 
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Learning from the first 100 consults 
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Learning from the first 100 consults 
•  Access to EMRs has a substantial impact on our ability to complete consultations 

›  36-40% of consultations completed using EMR data could be completed using insurance 
claims 

•  High levels of agreement across datasets and patient matching methods 
›  Comparing with two reference sets 

•  13-22% were “false discoveries” 
•  Applies to the 18 treatment effect estimation consults 

›  Comparing across datasets (Truven, Optum) 
•  Agreed 68-74% of the time 
•  About the same rate as how often RCTs agree with each other 

›  Comparing patient matching strategies 
•  Agreed 79% of the time 
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Deploying the 
service at your site 
•  Institutional support 
•  Data science expertise 
•  Marketing 
•  A process to sanity-check data 

and consult findings 
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A New Information System
for Medical Practice
Robert A. Rosati, MD; J. Frederick McNeer, MD; C. Frank Starmer, PhD;
Brant S. Mittler, MD; James J. Morris, Jr., MD; Andrew G. Wallace, MD

A data bank containing our clinical ex-
perience with more than 3,000 patients
with suspected and documented is-
chemic heart disease is being used to ex-
pand our ability to care for patients. This
report describes how the experience is
documented, stored, and retrieved so that
it can be used in patient management.
Data acquisition is integrated with patient
care by means of forms that are part of the
patient record. Follow-up information is
obtained at six months, one year, and
yearly thereafter. All data are stored in a
computer information system that allows
the doctor to recall the experience of pa-
tients like his new patient. Prognostic in-
formation is available on each new patient
both on-line and in the form of a printed
laboratory report. The data bank repre-
sents an initial chapter of a computer text-
book of medicine.

For the last five years, the Myo¬
cardial Infarction Research Unit

at Duke University Medical Center
has been developing a systematic
method for capturing our clinical ex¬
perience with patients who have is¬
chemie heart disease. We began this
endeavor because we believed that
the ability to recall what we had done,
to whom we had done it, and what
had happened would improve our abil¬
ity to care for each new patient. We
began to use this accumulated clinical
experience, or data bank, in the man¬

agement of our patients about one

year ago. The purpose of this report is
to describe (1) the clinical informa¬
tion system that makes the data bank
possible, (2) the data bank itself, (3)
the operational requirements of this
approach, and (4) how we are using
the data bank in the management of
individual patients.

THE CLINICAL INFORMATION
SYSTEM

The clinical information system
consists of a data acquisition process,

which is integrated with the patient
care record, and a computerized
record system.

Data Acquisition
The data acquisition process en¬

ables us to obtain a defined minimum
set of data on all patients with is¬
chemie disease (Table). Computer-
compatible forms are used to gener¬
ate the clinical record. The forms con¬
sist of an intake form and laboratory
and special study forms. The intake
form is patterned after that of
Hurst.1 It provides for a narrative of
present illness and a check-list for
past history, review of systems, and
physical examination. The manifesta¬
tions, documentation, and course of
pertinent cardiovascular problems are
obtained from formulation and plan
forms that are a part of the initial
workup. The intake forms are used by
the house staff in the initial workup
of all patients admitted to the car¬
diovascular service. The forms are
checked by a cardiovascular fellow as¬

signed to the area and further vali¬
dated by the staff cardiologist con¬
cerned.
Laboratory data, including results

of routine chemistry studies and lev¬
els of lipids and enzymes, are ob¬
tained by a data technician. Special
study forms are used to collect x-ray,

Received for publication Dec 22,1974; accepted
Jan 15, 1975.
From the Division of Cardiology, Duke Uni-

versity Medical Center, Durham, NC.
Reprint requests to Box 3337, Durham, NC

27710 (Dr. Rosati).

Downloaded From: https://jamanetwork.com/ by a Stanford University Medical Center User  on 11/11/2019

Related prior efforts 
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Green button        Informatics Consult 

Consult	  
Service	  

Analysis	  +	  Report	  
•  The	  ques1on	  as	  posed	  
•  How	  we	  asked	  the	  ques1on	  
•  Our	  interpreta1on	  
•  Research	  walkthrough	  
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Questions that remain 

•  Does having such a consult service change patient outcomes? 

•  How could we enable such consults nationwide? 

•  Could we automate such analyses to be “always on”? 

•  Could we get such a “curbside consult” from multiple health systems? 

•  Could patients benefit from having access to such reports? 
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http://greenbutton.stanford.edu 

Ask me about the next phase of our study on measuring utility, and 
deploying the Green Button at Stanford Health Care 
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@clssfr 

acallaha@stanford.edu 

Thank you! Questions? 
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