
It’s 08:14 hrs on 22 Mar 2010.

Dr. Rosman, your beeper is 
buzzing.

Chief Resident, Infectious Disease,
The Mayo Clinic, Rochester
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Let’s watch closely for a short time.

06:34 Mon ER admission

07:28 Mon Labs and Xray

08:14 Mon Chief resident, Infectious Disease

09:27 Mon Med-Surg Ward 3-West

09:40 Mon Chief of Infectious Disease 

15:19 Wed Director, Performance
Improvement and Risk Management 

(All days in the week of 21 Mar 2010)



06:34 Monday, 22 Mar 2010

67 year old male smoker 
presents to ER with 
2 days of fever, 
chills, and 
productive cough.
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Quiet time in the ER 
today. Mr. Dogeman seen 
almost immediately by 
resident, Dr. Forseman.

Evaluation: (left lower 
rales) consistent with 
pneumonia. 

Orders in ER:
CBC, Lytes, BUN, Cr and 
CXR.  Pulse oximetry 
checked.

Meet Roger Dogeman

Roger Dogeman, DOB 03/04/1938 
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Vital Signs @ 06:40 hrs

Poor respiratory function, r/o Pneumonia

Note:
Fever,
Possible infection

First Impression:



07:28 Monday, 22 Mar 2010

Labs and CXRs done. Reports available.
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Summary @ 07:28 hrs

Poor respiratory function,
Fever,
Anemia,
r/o infection,
Renal insufficiency

See CXRs►



8 /
GE EMR Futures /

10/26/2006

Chest X-rays

PA view of the chest 
shows dense opacity in 
the left lower lobe, 
consistent with 
pneumonia. 
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Chest X-rays

The loss of the left 
hemidiaphragm 
("silhouette sign") and 
preservation of the left 
heart border, indicates 
involvement of the left 
lower lobe and sparing of 
the lingula of the left upper 
lobe. 
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Dr. Forseman 
records Problem @ 08:13 hrs

The SAGE Engine is triggered by this event.
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SAGE?
Shared Active Guideline Environment

2001-2006: An R&D consortium to develop the technology 
infrastructure to enable computable clinical guidelines, that 
is shareable and interoperable across multiple clinical 
information system platforms.

A 5-year, industry-academic research collaboration led by 
IDX Systems, now GE Healthcare

Partners:
– Apelon, Inc.

– Intermountain Healthcare

– Mayo Clinic

– Stanford Medical Informatics

– University of Nebraska Medical Center
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SAGE Project Goals
The primary goal:  Develop a Standards-Based
Sharable Active Guideline Environment with which:

Health experts can author and encode clinical practice 
guidelines in a standard computable format, and
Health care organizations throughout the nation can 
deploy those guidelines easily within any standards-
conforming clinical information system.

Type 2 
Diabetes

Evaluation 
If 

Needed

Needs 
Stabilization?

yes

no

Recommend self-management 
program:
Nutrition therapy
Physical Activity
Education for self-management
Foot care

Set individualized treatment goals:
Glycemic control: HbA1c < 7%
Lipid levels: LDL "  130 mg/dl
BP control: BP "  130/85 mm Hg
ASA unless contraindicated
Tobacco cessation if indicated

no

Treatment goals not
met:
• Modify treatment
based on appro-
priate guideline
and/or
• See Glycemic
Control Algorithm
and/or
• Consider referral
to diabetes health
team or specialists

Are 
Treatment 
Goals Met?

yes

See Ongoing 
Management 

Algorithm
for maintaining 
treatment goals 

and complication 
prevention

AD

AD

AD

AD

AD

AD

Initial 
stabilization 

for outpatients 
requiring 

immediate 
insulin 

treatmentMake recommendations at th
e point of care!



08:14 Monday, 22 Mar 2010

Dr Rosman, your beeper is buzzing.

Chief Resident, Infectious Disease,
The Mayo Clinic, Rochester
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Collaborating with ER Resident,
Dr. Forseman responds to SAGE

After checking for eligibility (not female and 
pregnant, no HIV, no recent hospitalization), SAGE 
asks if the physician wants to use the CAP guideline 
for this patient.

SAGE
Guideline 
Engine 

Roger Dogeman, #73849576F5, 
DOB: 03-04-1938 meets the criteria for the 
Community Acquired Pneumonia Guideline v3.4. 

Do you wish to place this patient
on the guideline?

Roger Dogeman, #73849576F5, 
DOB: 03-04-1938 meets the criteria for the 
Community Acquired Pneumonia Guideline v3.4. 

Do you wish to place this patient
on the guideline?

Yes

No

SAGE inquires:
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https://www.infobutton.com/?js=67849&ptyr=67&ptsx=M&prob1=5673975&p
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Collaborating with ER Resident,
Dr. Forseman responds to SAGE

After checking for eligibility (not female and 
pregnant, no HIV, no recent hospitalization), SAGE 
asks if the physician wants to use the CAP guideline 
for this patient.

SAGE
Guideline 
Engine 

Roger Dogeman, #73849576F5, 
DOB: 03-04-1938 meets the criteria for the 
Community Acquired Pneumonia Guideline v3.4. 

Do you wish to place this patient
on the guideline?

Roger Dogeman, #73849576F5, 
DOB: 03-04-1938 meets the criteria for the 
Community Acquired Pneumonia Guideline v3.4. 

Do you wish to place this patient
on the guideline?

Yes

No

SAGE inquires:
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SAGE determines Pulmonary Severity Index

First, SAGE presents
current values 

and 
inquires
for unknowns.

Image from: Pneumonia Severity Index Calculator. December 2003. Agency for Healthcare Research and Quality. Rockville, MD. http://pda.ahrq.gov/psicalc.asp 
Image from: Pneumonia Severity Index Calculator. December 2003. Agency for Healthcare Research and Quality. Rockville, MD. http://pda.ahrq.gov/psicalc.asp 
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SAGE determines PSI

Given new 
observations, SAGE 
determines PSI 
score and explains 
that hospitalization 
is recommended for 
this patient.

Image from: Pneumonia Severity Index Calculator. December 2003. Agency for Healthcare Research and Quality. Rockville, MD. http://pda.ahrq.gov/psicalc.asp 
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SAGE Guideline Execution Architecture

SAGE
Execution

Engine

Clinical
Information

System

Event
Listener

Terminology
Server

VMR Service calls

Action Service calls

Event
Notifications

Terminology
Functions

Encoded

Guideline

Standards-based I/F 
based on web 

services

CIS-specific 
implementation 

of services

VMR Services  

Action
Interface
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Outpatient Rx

ICU Admit

Non-ICU Admit
SAGE

Guideline 
Engine 

PSI calculation uses
record, labs, and
clinician inputs.

We have three possible
treatment outcomes.
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SAGE 
Guideline 
Logic in
Protégé

SAGE now ready to use PSI 
score to make triage
recommendation.
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Outpatient Rx

ICU Admit

Non-ICU Admit
SAGE

Guideline 
Engine 

PSI calculation uses
record, labs, and
clinician inputs.

Choice is made to treat as 
Non-ICU inpatient.



09:27 Monday, 22 Mar 2010

Ward 3-West

Day of Admission
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Subguideline for 
Inpatient
Logic

Now two actions 
are taken:

JCAHO measures,
Admission orders.
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SAGE uses a standard HL7 Order Set

SAGE and CIS
both have standard
order set.

SAGE acts on 
order items or 
groups of order 
items.

It may pre-select,
and/or annotate.
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Generated CAP Non-ICU Admission
Order Set

Open Here

Full Order Set
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Non-ICU Admission Orders
for Medications

SAGE annotates
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Order Sets for
• Outpatient Therapy
• Inpatient ICU Admission
• Switching from IV to PO Meds
• Discharge Planning, 

triggered by patient status nearing normal

Additional JCAHO and CMS event monitors

Can be expanded to cover other aspects of orders: 
diet, oxygen, ambulation, etc.

Other CAP Actions



09:40 Monday, 22 Mar 2010

Dr. Letrice, Chief of Infectious Disease, 
reads email after returning from grand rounds.
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To: letricel@mayo.edu
From: guidelines@accp.com
Subject: New CAP Guideline Released, v5.0

The latest edition of our popular Community 
Acquired Pneumonia guideline is available 
starting 21 Mar 2010. Major changes include 
improved antibiotic coverage for pseudomonas 
and for aspiration, and tighter control 
parameters for oxygen therapy.

Review experience in trials here.

Downloads: (SAGE) ACCP_CAP5.0
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Guideline Downloaded

We have a new knowledge augmented workflow in 
standard format. It can be shared with other colleagues 
at Mayo for review. 

Dr. Letrice forwards the files, and asks for conference on 
new guideline in 2 weeks. He hopes to localize and thus 
implement the new guideline by May.

Each participant can run in simulation mode on 
virtual or real patients from Centricity Enterprise. 
The system supports comparing installed and new 
guidelines as coded, and can point out where variances 
would have occurred.

May
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Examine
Test

Localize
Verify

Review
Certify 
Install



09:40 Wednesday, 24 Mar 2010

EDI Gateway
(e.g., SeeBeyond eGate)

Blaze Ruleflow

Work
Items

Invoke Payer
rules

Return results

Automatic actions

XML

XML

Starts
process XML

- Carecast Web Services
- Flowcast Health Objects
- Non-IDX reference sources

IBPM
Claims Attachments 

Process

Web Services

Publishs
message

Sends message

XML

X12

Manual actions

IBPM 
JMS Command 

Topic

Claims 
Generation
(Flowcast or 

Carecast)

IBPM 
File or SOAP 

Listener

Starts
process XML

External 
EDI

Partner 

Posts response

File or SOAP 
Event Message

- Carecast work queue
- Flowcast work queue

Director, Performance
Improvement and Risk Management
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Guideline specifies the collection of
CMS & JCAHO Specific Measures

Data have already been gathered about this CAP 
case:

Pneumococcal vaccination up to date? yes
Influenza vaccination up to date? no
At risk for pseudomonas? no
Transferred from outside? no
Previous antibiotics for CAP prior to arrival? no
Blood cultures obtained prior to arrival? no
Comfort measures only? no
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CMS and JCAHO Measures Monitored

SAGE sets timers to watch for events (or lack thereof) to inform
clinicians to act within measure’s time or event boundaries.

Specify tracking of actions against time or other events. 
For CAP we have:
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Blood Culture Timing

Has it 
been 
done?

Set up 
reminders.
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Antibiotic Timing

ditto

likewise
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Performance Measures:
Static and Active

Collection automated where possible.

Inputs evoked at time data are available.

All data recorded for analysis.

Driven by encoded public guidelines.

Simply part of regular workflow.

Can use for clinical trials as well.



Author

Encode

Publish

Import

Install

In Practice

Evaluate

Feedback

Research, meta analysis, 
“crafting the guideline”

Disambiguation,
encoding, testing

Guidelines.net?
Guidelines-R-Us.com?

Download to local
care delivery organization

Clinical editing,
guideline set up

Guidelines active
in local CIS

Outcomes
research

Consolidated
feedback

• Guidelines will be routinely encoded in a 
standard, computable format, and will be widely 
available for downloading.

• Healthcare organizations will be able to import 
proven guidelines, and execute them via their 
local clinical information systems.


