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1. Rule Authoring
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4. Actionable CDS via Web Services
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6. Measuring CDS and Providing Feedback
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AHRQ'’'s Goals for Advancing

Clinical Decision Support

« To facilitate the development, adoption,

iImplementation and evaluation of best practices
using CDS.

« To further enhance the nation's efforts to make
evidence-based clinical knowledge more readily
available to health care providers.

Blackford Middleton, MD, MPH, MSc




CDS Consortium Goal

To assess, define, demonstrate, and
evaluate best practices for knowledge
management and clinical decision support
In healthcare information technology at
scale — across multiple ambulatory care
settings and EHR technology platforms.




CDSC Six Research Objectives

. Knowledge Management Lifecycle

. Knowledge Specification

. Knowledge Portal and Repository

. CDS Knowledge Content and Public Web Services
. Evaluation

. Dissemination

1. Knowledge Management Lifecycle

4. CDS Public
Services and Content

2. Knowledge
Specification

5. Evaluation Process for each CDS Assessment and Research Area

6. Dissemination Process for each Assessment and Research Area







Transforming Rules from Narrative

* Narrative form of guideline to control A1c for
Type 2 diabetes

Action Frequency
Alc Every 6 months if controlled (A1c <7%) and therapy/clinical
circumstances remain unchanged
Every 3-6 months if uncontrolled (A1c =7%) and/or
evaluating change in treatment

Saverio Maviglia, MD, MSc




- <ApplicableScenario=
- «<logicalConditionSingle =
<title>0verdueHgbAlc</title=
<description=No glycosylated hemoqglobin Alc result within last 6 months</description=
<expression>=HgbAlcResultsémonths->isEmpty()</expression>
- =dataMapping=>
<fitle=HgbA1lc results in last 6 months</title=
<description>The set of all glycosylated hemoglobin Alc results within the last 6 months</description=
- <Datax
- «<laboratoryResult>
<resultType displayMame="HgbAlc" codeSystem="2.16.840.1.113883.6.1" code="17856-6" /=
<resultStatus code="completed" codeSystem="2.16.840.1.113883.5.14" displayName="completed" />
</LaboratoryResult=
- <lLaboratoryResult=>
<resultType displayName="HgbAlc" codeSystem="2.16.840.1.113883.6.1" code="4548-4" /=
<resultStatus code="completed" codeSystem="2.16.840.1.113883.5.14" displayName="completed" /=
=/LaboratoryResult>=
- «<laboratoryResult>
<resultType displayMame="HgbAlc" codeSystem="2.16.840.1.113883.6.1" code="4549-2" /=
<resultStatus code="completed" codeSystem="2.16.840.1.113883.5.14" displayName="completed" />
</LaboratoryResult=
</Dataz
<expression=Let month : CodedValue = Factory.CodedValue("2.16.840.1.113883.6.8", "mo") in
patient.laboratoryResult- =select(resultType.codeSystem = "2.16.840.1.113883.6.1" and
(resuliType.code= "17856-6" or resuliType.code="4548-4" or resuliType.code="4549-2") and
resultStatus.codeSystem = "2.16.840.1.113883.5.14" and resultStatus.code = "completed” and
resultDateTime.high.occurredWithin{6, month))</expression=
<dataldentifier>HgbA1lcResultsém </dataldentifier:
zdataType =Set(LaboratoryResult) </dataType>
</dataMapping=>
</LogicalConditionSingle =
</ApplicableScenario=
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“Enterprise Clinical Rules Service

Partners Knowledge Managementfl_ "% .
* My eRooms = Enterprise Clinical Rules Service = Current Discussion = KM CDSC Content Integration = KM SME Review = Yasovagal attack

search

E () Current Discussion

=e_J KM CDSC Content Integration

Building blocks of L3 rules enable reuse
specificity.ppt

» & Building blacks of L3 rules for CIRD
Managers.ppt

D@ CD5C Readiness Assessment.doc

b@ CD5C Rule Changes based on Rl Code
Analysis.doc

PQ CD5C VWendor Readiness Assessment link
P@ CDSC_Lessons Learned documented by Rl.doc
» 38 Codes for CDSC Rules - Full List.xls
P@ Contraindication Editorial Policy.doc
@ CPT Code Candidates for Regenstrief.doc
D@ Integration Report for Regenstrief.doc
=i EE KM SME Review

b Esophageal varices

b Gastric varices
b Vasovagal attack

b Duodenal ulcer disease

b Ulcer of esophagus

b Gastric ulcer

P Coagulation Factor Deficiency Syndrome as
Relative Contraindication to Anti-platelet
Therapy

b Mephrotic Syndrome
b Coagulation terms

b Platelet disorder

b Duodenal perforaton
b Intracranial hemorrhage
b Ventricular hemorrhage

b Hypertensive renal disease

Lo

Vasovagal attack S edit

a database enkry created by 51 Janet Lewis on 17 May 10

Is vasowvagal attack a legitimate addition to the PHS Low Blood Pressure subset?

The Low Blood Pressure subset is defined as a contraindication for ACEl and ARE in the CDSC
rules. If the answer is Yes, we will refine the rules so that ACEl / ARE will not be recommended
for patients with non end stage chronic renal disease and vasovaegal attack on their problem
lists.

Attachments [0 Modified Owner Size |
[F] Q DM microalbumin/creatinine ratio 1% May 10 2:38pm Tonya Hongsermeier
=30 no ACE/ARB &
17 May 10 3:43pm EnterpriseRules 18 k {v1)

FI ’@ Low_Blood_Pressure.xls L%

| setect all [ cut | copy [ copytin [ de )
I think it is not because these are temporary iﬁ Tonya Hongsermeier, 15 Jun 10 10:08am) L
B

it seems to me that "hypotension™ can be over interpreted and inappropriately deprive DM
patients of this med

shouldn’t this be a relative contraindication? this is a problem list item, which is much less
reliable than the paossibility of hypotensive vital signs during a visit

SME Review (L Matthew |.,M.D. Kim, 15 Jun 10 10:34am) E4E3

A history of vasovagal attack should not be a contraindication to ACEfARE therapy. The
decision to treat with these agents is bazed on the presence or absence of proteinura,
irrespective of blood pressure history or levels. As such, vasovagal attack should not be a
legitimate additdon to the PHS Low Blood Pressure subset.

take a vote

add a comment
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Multilayered Framework

Implementation

Unstructured Recommendation

Unstructured Recommendation layer

| Semi-Structured Recommendation layer
| Structured Recommendation layer

« | Implementation layer

¢ Knowledge is structured for use within a specific type of CDS
— + tool at a particular clinical site

—  Knowledge encoded in a format that can be rapidly integrated
(¢ into a CDS tool on a specific HIT platform

E.g., rule could be encoded in Arden Syntax PhD

A recommendation could have several different artifacts created
in this layer, one for each of the different HIT platforms




Live Demonstration of Authoring
Tool
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Sharing via Knowledge
Repository
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CDSC KM Portal Overview

« The CDSC KM Portal is a combination of 3 components:
— Virtual collaboration space (EMC-Documentum eRoom)

— Content Management and Publishing Services (EMC-Documentum
CMS and Web Publisher)

— Clinical Decision Support Library - a document repository for sharing
Clinical Decision Support content

« Types of Documents searchable by robust metadata:
— Level 1 - Unstructured (human readable guideline)
— Level 2 - Semi-structured (XML)
— Level 3 - Structured (XML) includes relevant encoding information

— Level 4 - Implementation specific content
« Executable: content executed by or imported into a system
« Exportable: content exported from a system
» Description: content describes an implementation

* lllustration: content illustrates an implementation _
Tonya Hongsermeier, MD, MBA




dmfreofr=z00s [ [ [#2| [oc | (39 [[o]-]

- partners.org:

fgg A document is imported into Web Publisher and Metadata is
s |5 tagged here:
|

[E web pubiisher

[ @ = b ] @= v Page - Gafety - Toos- @b

¥4 PHSKMCDSC1Repository @ Bogaty, Dan FILE EDIT WIEW TOOLS
Saved Searches Import: Dbject Definition : Content

My Files

Categories

[& In-Context Editing
% sites (Web Cabinets)

CDSCPorlaL
[ Content

H:'KM-AHRQ-COSC\Testing\Sample Content' AHRQ hbprs.pdf

Apply @
{3} Object Type & Lifecycle:

Cabinets
= Site Manager

j Administration Object Type : | CDSC Document (cdsc_document) v|
Add Repository Lifecycle : | cdsc_document_Lc o |
Title: | |
S-peci'ﬁcatl'on| -
Level:
Clinical Edit *

Domain: ——
Patient _ &
Population: =
Contributing _ . -
Entity: =il

Clinical
Information | M/A o |
System:
Content _

Edit
Tvpe: =t

Derived
From:
Intended
Recipient Edit

[

|ne




Live Demonstration of KM Portal
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Actionable CDS via
Web Services
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(CDS Consumers )

External to
PHS

Internal,

Cache

Vendor,
nonCache

- J

Howard
Goldberg,
MD

Enterprise CDS Framework
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CDSC Services Checklist

 (Capable to generate C32-compliant CCD
« Validate data definition alignment

« Complete data-sharing and services
agreement

* Integrate web service at desired insertion
points

 End-to-end testing
 Begin production use




CDSC Action Request Model

 Purpose

— Allows guideline creators to specify discrete parameters of the
action

— Enables client application to transform the structured action into
an order
 Requirements
— Allow related action requests to be grouped
— Indicate how action requests might be selected by end users

— Allow specifying a broad class of an action rather than a specific
implementable action

— Allow flexible specification of attributes, i.e., ranges of values,
null or empty values

— Allow an action request to modify or cancel an existing action.




CDSC Recommendation Object

« Recommendation contains . Request Types

— Metadata Encounter

— Action — Substance Administration
« Action contains — Message

— 1:n Request Lists — Clinical State
« Request List contains — Observation

— 1:n Requests of any type — Knowledge Asset

— 0:n Request Lists — Procedure

— Display operator (and/or) — Supply

— Event

 Request contains
« Data Structures are

— Structured data specific to the

request type — Consistent with Patient
— D|Sp|ay message |nf0rmati0n MOdel
— Text alternative, for use instead of — Conformant to HL7, HITSP

structured data terminology standards







Live Demonstration of Partners
Longitudinal Medical Record (LMR)

Adam Wright, PhD
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Live Demonstration of Regenstrief
Medical Record System (RMRS)




Measuring CDS and
Providing Feedback
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Provider View — "How am | doing?”

 Clinician’s performance (clinical) for his/her
patients

* Contribution of CDS to clinical performance




‘2 Report Central - Microsoft Internet Explorer provided by Partners HealthCare System | |E”E|

Edit Wiew Favorites Tools Help ?j"

Qs © 1 B @ P frroos @ 2- 5 @ -LJE B

Address |@ http:{freportcentralintra. partners.org/ReportCentral fSearch . aspx?searchString =cds

Eile

Provider:

PARTNERS. Report Central Location:
Reports Quality Dashboards Help  Admin Development Find reports; —I Search

Impersonation | Groups | Reports | Migration | Dev Migration | Users | Errorlog | Recent Activity | Usage | Dictionary | Menu

Search Results

Custom Reports

CDS Dashboard - Provider Wiew
Displays a provider with performance by provider on CD2 measures and responsiveness to CDS reminders l History ] [ Run Maw ]

CDS Dashboard - Reminder Designer Wiew

Displays performance of metrics associated with reminders and the impact of reminders on measures including performance for patients where reminders have been l Histary J [ Run Maow ]
displaved.

‘-ﬂ Local intranet



‘2 Report Central - Microsoft Internet Explorer provided by Partners HealthCare System

File Edit \iew Favorites Tools Help

Address

@ http: /freportcentralintra. partners.org/ReportCentral reports freportrun, aspx?ReportID =4048returnpath=r/Search.aspx?searchstring=cds

Main Report |

CDS Dashboard - Provider View
Reporting period: 1/1/08 to 11110
BinA

Lz

MD.

This reportis based on your panel defined as:
Panel provided by BWH. Provideris listed in
BICS as PCF, the patient has had any activity
at BWH in the pastthree years, and patientis

This report provides information on clinical performance
measures and feedback on your response to LMR
reminders. The patient population measured for performance
is your current patient panel as defined in Repert Central
(seethe My Panel report). Reminder performance is
calculated relative to patients where you have heen displayed
a reminder during the reporing period.

Performance trend is a
display of the
performance value by
manth in a graph for the
overall report time frame

Current performance rate
is the peformance on the
clinical measure for the

last measurement maonth.

Generated by

Generated on: 11/08/2010

Reminder Historical Fefermance shows the
denominator (Times displayed} as total patients over
the reporttime period where reminders have been
shown to you in LMR for this measure. If the patient
was in compliance of the measure within 30 days of
the reminderthen they appear in the numerator
(Times with performance). The same patient may
appear across multiple manths in the total,

Cendition Messurs Current Humber My %,l_ #,l_ Reminder for Times Times with
Patients” in Complisnce™ Rate LClinic  Ferformance this messure displayed Ferformance
Rate Trend
CAD 32 18 E00% 57T.3% El
CAD =rd no ASA 10 s
Diabetes 12 2 16.7 % 3.7 % @
Diabetes Disbetes, Foot exam completed in =) £ oo 4 4 gr
- e ——
— ———
Disbatic overdus for HbAIC
Casbetic slmost dus for HRAIC
X p—
Diabetes 52 24 48.2 % 447 5

Diabetes




[ e e——

Measure

Provider View:
Clinical Performance

Diabetes, HbA1c completed
in the past 6 months

My My
Current Number in Clinic Performance
Patients = Compliance My Rate Rate Trend
52 24 46.2% 52.3% e,




_w._ — Provider View:
- - -~~~ Contribution of CDS

Reminders for Times Times with
this Measure Displayed Performance

Diabetic overdue for HbA1c 416 246
Diabetic almost due for HbA1c 202 121




CDS Designer View —
“How well are the reminders working?”

* Displayed (Counts)

* Acknowledged (%)

* Performed (%)

 Number Needed to Remind (NNTR)




Designer’s
View

Report: COS Dashboard - Reminder Designer View
Report Run For: EINBINDER, JOMATHAN SETH M.D_M.B.A

Multiple time period view

R R . o Total Count Displays (across providers): 713,720
ReminderlD: 178-Diabelic overdue far Hba1C #Patient (months) with reminders displayed: 183,889
Measure: Diabetes, HBA1C completed in the past & - ; - .
months #Patient (months) w! reminder and perf: 33,167

#Patient (months) w' reminder and no perf. 150722
#Reminders acknowledged: 2,105

Reminder: Patient with DM overdue for HbA1C (rec: g 6 #Reminders acknowledged and perf: 1,220
months) #Reminders acknowledged and no perf: 885
MMTR is number needed to remind. The
denominater is the count where
performance followed a reminder within

20 days ofthe end of the reporting
pericd. The numerator is the cumulative

Condition: Diahetes

Data: All users of LMR. From 1-09 thru 9-10 NNTR (Total): 21.52

NNTR (1X per month): 5.54 count of all reminders per patientin
each month(Taotal) or only counts a
100 patient with a reminder ance per month
an (12 per month).
a0
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5009
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Percert Total Percent Reminder
Ferformance Ferformance ok B A A AR - - A
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Total Pedormance is the clinical performance forthe - Wewm s S g oo s s W ms e
measure across all LMR patients in the denominator for
that period. The patientis counted in the numerator if - -
" A |-I—#D|5play5 # Acknovwledoed R # Patierts

the patient record shows compliance with the
measure’s numerator criteria within 30 days of the
reporting period.

# Displays is the count of displays for the reminder during the
time period. Mote that reminders are counted once per day for
each physician such that multiple displays forthe same
provider on the same day are not counted but multiple providers
are counted as separate.

Eeminder Performance is the performance for
patients where a reminder was displayedto a
physician during the reporting pericd. The
denominator is reminders (one per provider / day). I
the patient clinical data shows that the criteria for
the measure is met within 20 days of the period
then the performance is counted in the numerator

# Acknowledged is the count of displayed reminders where
there was an acknowledgement throuah the LMR reminder tool

# Patients is the total number of patients that reminders were
displayed to. Mote: When counting patients across months the
concept of a “patientimonth)” is needed to cover for duplicate
patients that appear in more than one period.

Acknowledgement
Appointment scheduled
Done
Done elsawhers
Orderad
Other

Fatient declined

Provider deferred

1] 200 400 00 500 1000 1Z00 1400

o




Report: CDS Dashboard - Reminder Designer View
Report Run For: EINBINDER JONATHAM SETHM.D. M.B A

Single Month View For Month: 9/2010

Condition: Diabetes
Measure: Diabetes. HoATC completed in the past & months

Reminder: Patient with DM overdue for HbA1C (rec: g 6§ months) Reminder Performance

Designer's | ...

17 %
’_

Reminder Performance By Category

View

» '0ith Performance 1518 17%
= No Performance Bo04 83%
Total: 10722 100%

hlo Reminder -
Performance Reminder Acknowledgement
= Remindsr Performance ForSE0ig
Mo Reminder Mo
Performance
Remindear ko

- Performance

= Mot acknowledged 20729 999
m Acknowadged 151 1%
Total; OER0 1004

Total Acknowledged 151 2%
HNTR -1 X per month 5,90

NNTR - Total Reminders 15.44
Patients Where Reminder Displayed 10,722
Total Count Displays 29880

Pts with Reminders & Perf 1,818

Pts with Reminders & no Perf  §,904
Pts with no reminders and no perd 43,940
Pts with no reminders and perf 34 975

Acknowledgement Performance

For 34200

Performing Total 35793 43%
N 89637 m Ackwl Perf 86 57T%

m Ack Mo Perf 65 43%

Total: 151 100%

57%




Designer's View

100
an
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70 %patients with diabetes
B who have had an HbA1c
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Designer's View

Reminder Performance By Category

For 92010
100°% ]
a0
20%
70%
B0% Mo Remincier Total patients 89,637
50% Performance Performing total 36,793
Reminder Performance Patients where reminders displayed 10,722

0% Total count of displays 29,880

Mo Reminder Mo
Performance

- Feminder Mo N NTR 59

Performance

0%
20°%

0%

0%




Thank you!
Q&A

The CDSC is made possible by its 50+
members.

Discover more at:
http://www.partners.org/cird/cdsc/

This presentation is derived from work supported under a contract with the Agency for
Healthcare Research and Quality (AHRQ) #HHSA290200810010.




