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Objectives

. ldentify key studies demonstrating the impact of
computerized clinical decision support on best practices

. Use case studies to identify key stakeholders for the
development and implementation of computerized clinical
decision support

. Use case studies to identify common features of
computerized clinical decision support

. Describe study designs used to monitor the impact of
computerized clinical decision support



Outline

1030-1035 Faculty Introductions

1035-1040 Evidence-based Practice and CDS
1040-1100 Case 1: CDS in the Inpatient Setting
1100-1120 Case 2: CDS in the Outpatient Setting
1120-1140 Case 3: CDS Iin the Research Setting
1140-1155 Monitoring the Impact of CDS
1155-Noon Wrap Up




Faculty Introductions

Craig A Umscheid, MD, MS
University of Pennsylvania

David A Dorr, MD, MS
Oregon Health and Science University

Nirav R Shah, MD, MPH
New York University and Geisinger Clinics

Colin P West, MD, PhD
Mayo Clinic



Audience Poll

* Primary role: clinician, operations,
research?

» Most interested in: development or
iImplementation of CDS?




Evidence-based Practice
and CDS



Drivers of Evidence-based Policy

Public reporting and Stagnant reimbursements
pay-for-performance  and increasing costs

4 4

Quality of health care Cost-effectiveness of health
care dollar

N/

Practice of EBM at the Organizational
Level 7



Using CDS to Implement EBM

Dexter PR. JAMA. 2004.

— Increasing influenza and pneumococcal vaccinations

Kucher N. NEJM. 2005.

— Preventing venous thromboembolism

Evans RS. Arch Intern Med. 2000.

— Decreasing surgical site infections by increasing use of
preoperative empiric antibiotics

Chertow GM. JAMA. 2001.

— Increasing appropriate prescribing in those with renal
insufficieny

Teich JM. Arch Intern Med. 2000.
— Improving formulary adherence and reducing costs

www.himss.org/cdsguide



What i1s CDS?

“Providing clinicians or patients with
clinical knowledge and patient-related
Information, intelligently filtered or
presented at appropriate times, to
enhance patient care.”

— NOT just rules or alerts

www.himss.org/cdsguide



Examples of CDS

* Relevant data presentation: flowsheets,
survelillance

* Order creation facilitators: order sets

* Reference information: infobuttons, Web
* Unsolicited alerts: proactive warnings
 Documentation templates: visit note

* Protocol support: pathways

www.himss.org/cdsguide 10



Impact of CDS on Physician
Performance

Improve Improvement associated
Physician with:
Performance
N (%) Auto prompt vs. self activate

All CDS 62 (64%)
Diagnostic CDS 4 (40%)

Type of CDS

(73 vs. 47%, p=0.02)

Local vs. Stock CDS

) (74 vs. 28%, p=0.001)
Disease

Prevention CDS 16 (76%) _ _
(Reminders) Improvement in patient

Disease Mgmt outcomes:
CDS | 23 (62%)

7 trials (13%)
Dosing or ]
Prescribing CDS 19 (66%)

Garg AX. JAMA. 2005. -k




Predictors of Improved Practice
with CDS

» 48 (68%) studies showed practice
Improvement with CDS

 Four independent predictors of success:
—automatic CDS
—recommendations rather than assessments

— CDS at the point-of-decision
— computer based CDS

Kawamoto K. BMJ. 2005. 12



CDS Five Rights Model

To improve care outcomes with CDS you must provide:

the Right Information...
Evidence-based, useful for guiding action and answering questions

...to the Right Stakeholder...
Both clinicians and patients

...in the Right Format...
Alerts, Order Sets, answers, etc.

...through the Right Channel...
Internet, mobile devices, clinical information systems

...at the Right Point in the Workflow
to influence key decisions/actions

www.himss.org/cdsguide 13



Case 1. CDS Iin the Inpatient
Setting



Venous Thromboembolism
Prophylaxis at Penn




Drivers

VTE incidence rates at Penn higher than
expected on national reports, particularly
surgical services (ACS NSQIP)

Joint Commission included
anticoagulant safety as 1 of 16 National
Patient Safety Goals for 2009 (3.05.01)

Institute for Safe Medication Practices
regional focus on anticoagulation

Contract by Penn with major commercial
payor in Philadelphia to reduce VTE
Incidence by 2009

http://www.jointcommission.org/
http://www.ismp.org/
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General Timeline

8/2006

8/2007

1/2008

4/2008

5/2009

Anticoagulation Task Force created at Penn to develop
Anticoagulation Guidelines

Penn Anticoagulation Task Force and Center for Evidence-
based Practice complete VTE prophylaxis guideline

VTE prophylaxis guideline approved by Penn CMOs and P&T
committees

VTE prophylaxis computerized decision support developed,
tested and launched

VTE prophylaxis process and outcome measures monitored
using administrative and clinical databases at Penn
(supported by Penn’s NIH CTSA)

17




FProphylaxiz for Venous Thromboembolic (VITE) Dizease in
Inpatients: Recommendations of the VIE Prophylaxis
Subcommittes of the UPHS Anticoagulation Taskforce in
Collaboration with the TPHS Center for Evidence-bazed Practice

Amgust 2007

Subcommittes Mambers: Vicsnte Gracizs, Komal JTaipanl, Emmanuel King, Bitch Laskin,
Eilean Maloney, Jodi Savite, Diemise Zappils, Todd Hecht (Chadr)

E:,"":'\_'_:;""; :5 '_ © Copyright 2007 by the Trusioss off the Ulsiveraily of Fenmsyhania. AN raghes ressrval
'ﬁ HESLTH SYSTEE M part ol et publcbon may be reproduca] withool pormession in wing fom e
ol M Wi | i AL ;  Trusiees af the Usrversily of Penfylnia




Clinical IT Governance

'




Stakeholders in CDS Development
and Implementation

Co-Director, Center for Evidence-based Practice
Physician Informatics Liaison

Sunrise Team Analyst

Pharmacy Director at HUP

Directors of Anticoagulation Management at
HUP, PPMC and PAH

Surgical Critical Care Physician Leader
Nursing Leader
Quality Improvement Manager

20



™ ADT Placement ¥TE HUP - TEST, PATIENT L -] 3

Admit To: (HUP) - TEST, PATIENT )
Order. |sdmit To: [HUP) Order ID: |00 M/ T2

Requested By ILImsu:heiu:I, Craig & [HUP Template Mame: I

Meszages: I

STAT Assignmment [

Service Specific [~

Requirsd Room
Bed Placement: I E Service: I %
Diagnosiz: I % Condition: I * H
Houze Officer: I Beeper: I %
.-’-'«ttendingl
Physician:
Additional Info:

patient

Telemetry [Thizis [
not an Order)

Izalation [~
Single Fim Pt Pref [

Chematherapy [~

Checkboxes below are bed placement parameters only. The Telemetry check box allows admizzions to zelect the comect bed; a separate order for telemetny needs to be created for the ﬂ

Respiratary [
|zolation

Palice Custady [
Lead Room [

Single Rm Other [~

WTE Prophylasis | 0rder veraus tromboembalism [VTE] prophylariz unless patient iz at law rizk [has none of the below rizk factors]. Do not arder propholasiz if the patient iz on therapeutic anticoagulation. ﬂ

1. Age greater than 40 years

2. Becent surgerny lazting 45 minutes ar maore
3. Hiztary of venous thramboembalizm

4. Higtory of hupercoagulability

5. Hiztory of cancer 9. Reduced mobility

&. Obeszity (BRI of 30 or greater] 10, ‘weaknezs or paralyziz of one or mare limbz

7. Ongoing estragen or antiandrogen use 11. Expected length of stay 3 daps or mare
8. Histomy of varicoze veing j

|If poL want to arder Y TE prophwlasiz, click here first

N

FHepeat Wiew Document

|If vou do not want to order YTE prophwlasiz, click here to document a reazon

.

)4 I Cancel |




Admit To: (HUP) - HUPKPITEST-FIVE, TEST

T bty [Thet e ot [T

Order [t Tol HUF] Oude I0: [COnEBFTS4
Reguested By. [Mozerer, Bamy F Tempiste Hame: |
Mumighs. | =

Corvitional Onder [~ M 8 of activations: [ |5

STAT mmr Setvare G pecde P [

Bed Placement: | T Servae [cordoiogy
Disgressis: [l Condiior: (F %l
Hicuse Officer. | Besper. (1234
Amerderg Py |

ekl I | ek bcose:s bedowy e boed plascermeend posssimestens ony. The Tebemetey check bos allows sdmissona lo telect the comeck bed: o teparste oeder o Bebemetny needs bo be coested bor the patient

[sunrise Chrical Mansger .1

an Oider]

-& “Wim MUST crder or dacine VTE Prophalad:

uatees [
Zingle Fim Py Post [T
Cheratheapy [
VTE Prophyues [[der venoun theombosmbokim [VTE | prophylasis £ the pafsent Lo ] - - -
1. Aige grester than 40 pes _l
2 Pacerd purgery lashng 45 marades o moee B. Dbasty [EMI of M o0 grests] 10, Paraplegis Bebaplages, of Feameplegs
3. Hisstory of versus T. Dinsgomng esogen of anbiandnogen upe 11, Expecied langth of dlay Jdags o mone
n 4. Higtorp of hepercosgulshdity B Hithoty of wancose et ‘-_l-
(11 rcma vt s et WTE. poopshmlionss, chck haen st [IF sena s ik vt s cechon WTE prophylimss, chck e b documant & season
r r
HﬂhmFln.l|| :I‘E
-~ ICombaresd Mesdimemesnt] Dipatinns Clesanos [aoiual]
Hasghil [redui] Higghl [ ‘Wisaztil [l el [k BS54 BMI f—lﬂh'-'-lll'ﬁil-‘d'l Copal Cloar |mciuad] % Actusl
E 727 [150 [ 18 ze || | ﬂt“ Estimated
[Encoanarin contrandicatnd when crastirine clesance it beas than 31
lei’ulﬂwl IIIKICMIA



™ ADT Placement ¥TE HUP - TEST, PATIENT L. =18] x|

Admit To: (HUP) - TEST, PATIENT )
Order: [t To: HUP) Order 1D {001 M/ TZX
Reguested By: ILImsu:heiu:L Craig & [HUP] Template Mame: I
teszages: I ﬁ
Addtional Infe: |Checkboves below are bed placement parameters only. The Telemety check box allows admizzions to select the corect bed; a separate order for telemetiy needs to be created for the = ﬂ
patient =
Telemetry [Thizis [ Respiratary [
not an Order) |zolation
Izalation [~ Police Custady [
Sitgle Frn Pt Pref [~ Lead Room [~

Chematherapy [

Single Rm Other [

WTE Prophwlaxis |0rder venaus thrombaembalism [¥TE] prophylasiz unless patient iz at law risk [has none of the below risk factars]. Do not order prophylasis if the patient iz on therapeutic anticoagulation. ﬂ

1. Age greater than 40 vears

2. Recent surgemny lasting 45 minutes or more
3. Hiztory of venous thromboembalism

4. Hiztory of hypercoagulabiliby

5. Higtory of cancer 9. Reduced mobility

B. Obesity (BMI of 30 or greater] 10, Weaknesz or paralysis of one or more limbs
¥. Ongoing estrogen or antiandrogen uge 11. Expected length of ztay 3 days or more
3. Higtony of vanicose veins j

IIf you want to order Y TE prophylasiz, click here firgt
|

IIf you do niot want to order ¥ TE prophylasis, click here to document a reazon

Select or type in * [
reazon I J

Relewvant Resultz

— Combined Measurements

ﬂﬂ

— Creatining Clearance [Actual]

Height [inches] Height [zm] Weight [Ib] Wieight [ka) B5A  BMI Creatining [mag/dl] Creat Clear [actual] = Achual
(64 [1626 f160 [727 178 275 | F| ¢ Estimated
Sep-17-2008 13:55 Sep-17-2008 13:55
|enc::-:aparin contraindicated when creatining clearance iz less than 30
Fepeat Wiew Document

Cancel

o« |

L]




™ ADT Placement ¥TE HUP - TEST, PATIENT =8| x|

Admit To: (HUP) - TEST, PATIENT

Order: [sdmit Ta: (HUP) Order 1D 001 MWW TZH
Requested By: |L|ms:::heiu:|, Craig & [HUP] Template Marne: I
Mezzages: I

=

Addtional Infe: |Checkboves below are bed placement parameters only. The Telemety check box allws admiszions to select the corect bed; a separate order for telemetiy needs to be created for the ﬂ

patient
Telermetmy [Thizis [ Respiratary [
niot an Order) |zolation
Izolation [~ Palice Custady [
Single Rm Pt Pref [ Lead Room [
Chernatherapy [ Single B Other [~
WTE Prophwlaxis |0rder venaus thrombaembalism [¥TE] prophylasiz unless patient iz at low risk [has none of the below risk factars]. Do not order prophylasis if the patient iz on therapeutic anticoagulation. ﬂ
1. Age greater than 40 vears 5. Higtory of cancer 9. Reduced mobility
2. Recent surgery lasting 45 minutes or more . Obesity (BMI of 30 ar greater] 10, Weaknesz ar paralysiz of one or more imbs
2. History of venous thromboembolizm ¥. Ongoing estrogen or antiandrogen uze 11. Expected length of stay 3 days or more
4. Hiztory of hypercoagulabiliby 3. Higtony of vanicose veins d
|If poL want to order % TE prophulaxiz, click here first |If yo do not want o order YTE prophwlagiz, click here to document a reazon
.H i
Select or type in * ﬂ
TEa30N —— - =
Patient haz none of the above risk factors

Patient is on therapeutic anticoagulation

Relevant Fesultz

ﬂﬂ

— Combined Measurements — Creatining Clearance [Actual]

Height [inches] Height [zm] Wwieight [1b] Wizight [ka) BSA  BMI Creatining [mag/dl] Creat Clear [actual] % Actual

E [1626 160 [727 l7rg 2i5 | F|C Estimated
Sep-17-2002 13.55 Sep-17-2008 13:55

Ienm-:aparin contraindicated when creatining clearance is lezs than 30

Fepeat Wiew Document (] I Cancel
L

L]




™ ADT Placement ¥TE HUP - TEST, PATIENT L -] 3

Admit To: (HUP) - TEST, PATIENT )
Order. |sdmit To: [HUP) Order ID: |00 M/ T2

Requested By ILImsu:heiu:I, Craig & [HUP Template Mame: I

Meszages: I

STAT Assignmment [

Service Specific [~

Requirsd Room
Bed Placement: I E Service: I %
Diagnosiz: I % Condition: I * H
Houze Officer: I Beeper: I %
.-’-'«ttendingl
Physician:
Additional Info:

patient

Telemetry [Thizis [
not an Order)

Izalation [~
Single Fim Pt Pref [

Chematherapy [~

Checkboxes below are bed placement parameters only. The Telemetry check box allows admizzions to zelect the comect bed; a separate order for telemetny needs to be created for the ﬂ

Respiratary [
|zolation

Palice Custady [
Lead Room [

Single Rm Other [~

WTE Prophylasis | 0rder veraus tromboembalism [VTE] prophylariz unless patient iz at law rizk [has none of the below rizk factors]. Do not arder propholasiz if the patient iz on therapeutic anticoagulation. ﬂ

1. Age greater than 40 years

2. Becent surgerny lazting 45 minutes ar maore
3. Hiztary of venous thramboembalizm

4. Higtory of hupercoagulability

5. Hiztory of cancer 9. Reduced mobility

&. Obeszity (BRI of 30 or greater] 10, ‘weaknezs or paralyziz of one or mare limbz

7. Ongoing estragen or antiandrogen use 11. Expected length of stay 3 daps or mare
8. Histomy of varicoze veing j

|If poL want to arder Y TE prophwlasiz, click here first

N

FHepeat Wiew Document

|If vou do not want to order YTE prophwlasiz, click here to document a reazon

.

)4 I Cancel |




EADT Placement ¥TE HUP - TEST, PATIENT

o[]S

Admit To: (HUP) - TEST, PATIENT )
Order: |t To: (HUP] Order 1D |00 MiwAw' T2

Requested By: ILImsu:heiu:I, Craig & [HUP] Template Marne: I

Mezzages: I

T ﬁ

Additional [nfa:

Y
Checkbowes below are bed placement parameters anly. The Telemetr check box allows admizzionz to select the correct bed; a separate order for telemety needs to be created for the ﬂ J
patient v

Telemetmy [Thiziz [

Respiratary [

niat an Order) |zolation
lzolation [~ Palice Custady [~
Single Rm Pt Pref [ Lead Room [

Chematherapy [ Single Rrn Other [

WTE Prophylasis |0rder venous tromboernbalism [¥TE] prophylariz unless patient iz at law risk [has none of the below nsk factars], Do not order prophwlass if the patient 1z on therapeutic anticoagulation. d

1. Aage greater than 40 years 5. Hiztary af cancer 9. Reduced mobility
2. Becent zurgery lasting 45 minutes or maore 6. Obesity (BRI of 30 or areater) 10, "wWeakness or paralpziz of one or maore limbz
2. Histary of venous thromboembolizm ¥. Ongoing estrogen or antiandrogen uze 11. Expected length of stap 3 dayz or more

4. Histary of hypercoagulability 2. Hiztary of waricoze veing

L

|If wou want to arder %¥TE prophelasis, click here first |If you do not want o order YTE prophwlasiz, click here to document a reazon

W o

Pleaze proceed ta the YW TE Prophylasiz order zet by clicking OF. Order MOM-pharmacologic therapy ﬂ
if &ty of the fallowing contraindications appl. J
w

Pha[m'5!'3°|'?5|"3 1. Active or recent bleeding 5 Hiztary af HIT or allergy to heparin ﬂ
contraindications (2 K nawn bleeding dizorder or coagulopathy [[ME greater than 2] B. Creatining clearance lezs than 30 mlAmin [OMNLY for enoxaparnin uze)
3. Patient an therapeutic anticogulation with heparin ar warfarin 7. Pregnancy [OMLY for warfarin uge]
4. Platelet count less than 50,000 3. Epidural catheter/hematama

Relevant Results ﬂa

— Cambined Measurements

— Creatining Clearance [Aotual]

Height [inches] Height [zm] Wwieight [Ib] Wizight [ka) B5A  BMI Creatining [magdl] Creat Clear [actual] % Actual
B [1626 f160 [727 178 275 ] | F| ¢ Estimated
Sep-17-2008 1355 Sep-17-2008 1355

|enm-:aparin contraindicated when creatining clearance iz less than 30

L]

Fepeat Yiew Document k. I Cancel



™ ¥TE Protocol HUP - TEST, PATIENT :

¥TE Prophylaxis Order Set - HUP [0 orders of 35 are selected] - TEST, PATIENT

— Combined Measurements — Creatining Clearance [Actual]

Height [inchesz) Wwieight [Ib] Weight (ko) BSa  BMI Creatining [mg/d] Creat Clear [actual] % Actual

64 62.6 [160 [727 178 275 | | | Estimated
Sep-17-2008 13:55 Sep-17-2008 13:55

SPECIFIC PHARMACOLOGIC COMTRAINDICATIOMS: enoxaparin contraindicated in patientz with an epidural catheter/hematoma or creatining clearance lesz than 30; warfann contraindicated in pregnancy_~ |

-

ACUTE ISCHEMIC STROKE

maparin or-Lnfractionated

MEDICINE AMD NEUROLOGY

Dose |Units |FRouts Frequency Dose |Units |Route Frequency

[::] Heparin Injection 5 Thou... | Subcutaneous | Evern 8 Hours [] Eno=aparin Injection 40 ma a1 mg Subcutaneous | Daily

| Eroxaparin Injection 40 mg a0 mg Subcutaneous | Daily |l Heparin Injection 4] Thow... | Subcutaneous | Eveny 8 Hours
[:] Intermittent Compression Device, [] Heparin Injection ] Thou... | Subcutaneous | Everp 12 Hours
[ ]

Chn

CBC- wiout Diff [Heme Profile | Intermittent Comprezsion Device.

0|1 CBC- weout Diff [Heme Frofile ]
HIF FRACTURE SURGE TOTAL HIF AMD KNEE REPLACEMEMNT SUURGERY
I Hritz | Route Frequency parin o warfarin [Units | Fioute
i [ E nowaparin Injection 30 mg an mg Subcutaneous | Ewery 12 Hours
O Enowaparin Injection 30 mog 30 g Subcutaneous | Every 12 Hours O |= | warfarin T ablet 5 mg-HUF 1 =y Once
O Heparin Injection ] Thou... | Subcutaneous | Every 8 Hours O Intermittent Campression  Device,
[C|& | warfarin Tablet § mg-HUP 1 Fo Orice O|Ch| CBC- wout Diff [Heme Profile |
[] Intermittent Compression Device,
01| CBC- wout Diff [Heme Frafile ]
TRALMA AMND SPINAL CORD [NJURY i} 0 heg §
Uze enoxaparn unless Dioze I Hrits | Route Frequency actonated heparin o Dioge I Uritz | Route Frequency
[::] Enowaparin Injection 30 mg I an mg Subcutaneouz | Every 12 Hours [] |ntermittent Comprezsion Device.
| Heparin Injection 3 Thow... | Subcutaneouz | Eveny 8 Hours | Heparin Injection 4] Thow... | Subcutaneous | Eveny 8 Hours
[:] Intermittent Compression Device, [:] Eno=aparin Injection 40 ma 41 mg Subcutaneous | Daily (.
O|Ch| CBC- wout Diff [Heme Frafile ] O CBC- wout Diff [Heme Frofile ]

NEUROSURGERY &LL OTHER SURGERY

> | Units. | Boute Frequency > | Unitz. | Boute Frequency
|




™ ¥TE Protocol HUP - TEST, PATIENT :

¥TE Prophylaxis Order Set - HUP [0 orders of 35 are selected] - TEST, PATIENT

=18 x|

ISF‘EEIFIE PHARMACOLOGIC CONTRAINDICATIOMNS: enoxaparin contraindicated in patientz with an epidural catheter/hematoma or creatining clearance less than 30; warfanin contraindicated in pregnancyﬂ ﬂ

MEDICINE AMD NEUROLOGY

actionated heparn or

|||r||r ‘Fﬂll]h—'

Frequency

.-’-'-.ELITE ISCHEMIC STROKE

|||r||r

| Route

Frequency

HIF FRACTURE SURGERY

: ||_|r'|it:5: ‘Fh:nuta

Frequency

[::] 5 Thou... | Subcutaneous | Evern 8 Hours [] nowaparin [njection 40 mg a1 mg Subcutaneous | Daily
O Enoxaparin Injection 40 mo 40 i Subcutaneous | Daily | Heparin Injection 3 Thow... | Subcutaneous | Everny 8 Hours
[:] Intermittent Compression Device, [] Heparin Injection ] Thou... | Subcutaneous | Everp 12 Hours
0|51 CBC- wout Diff [Heme Frafile | | Intermittent Comprezsion Device.

O|Ch| CEC- waut Diif [Herme Prafile |

Intermittent Compreszion Device,

[] Eroxaparin Injection 20 mg a0 mg Subcutaneous | Every 12 Hours
[] Heparin Injection 4 Thou... | Subcutaneous | Evern 8 Hours
[ | Wartarin Tablet 5 mg-HUP 1 FO Orce

[

TOTAL HIF AMD KMEE REPLACEMENT SURGER'Y

Raparin or wWarfarin

[ Uniits

| Froute

| Frequency

[ E nowaparin Injection 30 mg an mg Subcutaneous | Ewery 12 Hours
(B | " arfarin T ablet 5 mg-HUP 1 FO Once

[ |ntermittent Comprezsion Device.

O|Ch| CBC- wout Diff [Heme Frofile |

[

O

CBC- wiout Diff [Heme Profile ]

TRAUMA AMD SPINAL CORD IMJURY

| Dinze

Upiks ‘ Boute

Frequency

YVasSCIULAR SURG [ho heparing until POD2-3

honated hepann or

| [inze  |Uniks

| Boute

Frequenoy

O|CH| CBC- wiaut Diif [Heme Frafile |

[

CBC- wfout Diff [Heme Prafile |

[ a0 g Subcutaneous | Every 12 Hours [:1] ntermittent Compression Device.
[:] Heparin Injection 4 Thou... | Subcutaneous | Evern 8 Hours [ Heparin Injection 3] Thou... | Subcutaneous | Everny 8 Hours
[:] Intermittent Compression Device, [:] Eno=aparin Injection 40 ma 41 mg Subcutaneous | Daily

[l

MEUROSURGERY
| Eparin waparie per

|||r||r ‘Fﬂll]h—'

Frequency

&LL OTHER SURGERY

|||r||r |F.uute

Frequency

Ch

CBC- wiout Diff [Heme Profile |

[ Intermittent Compression Device. [ Heparin Injection ] Thou... | Subcutaneous | Every 8 Hours
[ Info-gram Murzing [ E nowaparin Injection 40 mg 40 mg Subcutaneous | Daily

[ Heparin Injection ] Thou... | Subcutaneous | Every 8 Hours [ |ntermittent Comprezsion Device.

[ Enowaparin Injection 40 mg 40 mg Subcutaneous | Daiy O|Ch| CBC- wout Diff [Heme Frofile |

[l

0k

Cancel

L4]




™ ¥TE Protocol HUP - TEST, PATIENT :

¥TE Prophylaxis Order Set - HUP [0 orders of 35 are selected] - TEST, PATIENT

— Combined Measurements — Creatining Clearance [Actual]

Height [inchesz) Wwieight [Ib] Weight (ko) BSa  BMI Creatining [mg/d] Creat Clear [actual] % Actual

64 62.6 [160 [727 178 275 | | | Estimated
Sep-17-2008 13:55 Sep-17-2008 13:55

SPECIFIC PHARMACOLOGIC COMTRAINDICATIOMS: enoxaparin contraindicated in patientz with an epidural catheter/hematoma or creatining clearance lesz than 30; warfann contraindicated in pregnancy_~ |

-

ACUTE ISCHEMIC STROKE

maparin or-Lnfractionated

MEDICINE AMD NEUROLOGY

Dose |Units |FRouts Frequency Dose |Units |Route Frequency

[::] Heparin Injection 5 Thou... | Subcutaneous | Evern 8 Hours [] Eno=aparin Injection 40 ma a1 mg Subcutaneous | Daily

| Eroxaparin Injection 40 mg a0 mg Subcutaneous | Daily |l Heparin Injection 4] Thow... | Subcutaneous | Eveny 8 Hours
[:] Intermittent Compression Device, [] Heparin Injection ] Thou... | Subcutaneous | Everp 12 Hours
[ ]

Chn

CBC- wiout Diff [Heme Profile | Intermittent Comprezsion Device.

0|1 CBC- weout Diff [Heme Frofile ]
HIF FRACTURE SURGE TOTAL HIF AMD KNEE REPLACEMEMNT SUURGERY
I Hritz | Route Frequency parin o warfarin [Units | Fioute
i [ E nowaparin Injection 30 mg an mg Subcutaneous | Ewery 12 Hours
O Enowaparin Injection 30 mog 30 g Subcutaneous | Every 12 Hours O |= | warfarin T ablet 5 mg-HUF 1 =y Once
O Heparin Injection ] Thou... | Subcutaneous | Every 8 Hours O Intermittent Campression  Device,
[C|& | warfarin Tablet § mg-HUP 1 Fo Orice O|Ch| CBC- wout Diff [Heme Profile |
[] Intermittent Compression Device,
01| CBC- wout Diff [Heme Frafile ]
TRALMA AMND SPINAL CORD [NJURY i} 0 heg §
Uze enoxaparn unless Dioze I Hrits | Route Frequency actonated heparin o Dioge I Uritz | Route Frequency
[::] Enowaparin Injection 30 mg I an mg Subcutaneouz | Every 12 Hours [] |ntermittent Comprezsion Device.
| Heparin Injection 3 Thow... | Subcutaneouz | Eveny 8 Hours | Heparin Injection 4] Thow... | Subcutaneous | Eveny 8 Hours
[:] Intermittent Compression Device, [:] Eno=aparin Injection 40 ma 41 mg Subcutaneous | Daily (.
O|Ch| CBC- wout Diff [Heme Frafile ] O CBC- wout Diff [Heme Frofile ]

NEUROSURGERY &LL OTHER SURGERY

> | Units. | Boute Frequency > | Unitz. | Boute Frequency
|




™ ¥TE Protocol HUP - TEST, PATIENT :

¥TE Prophylaxis Order Set - HUP [1 orders of 35 are selected] - TEST, PATIENT

— Combined Measurements

Height [inchesz) Height [cm] Wwieight [Ib] Weight (ko) BSa  BMI
(64 [1625 160 [727 178 203
Sep-17-2008 13:55 Sep-17-2008 13:55

— Creatining Clearance [Actual]

Creatining [mg./d] Creat Clear [actual]

% Actual
_a " Estimated

MEDICINE AMD NEUROLOGY

nated hepans or

‘ Boute

Frequency

ACUTE ISCHEMIC STROKE

SPECIFIC PHARMACOLOGIC COMNTRAINDICATIOMS: enoxaparin contraindicated in patientz with an epidural catheter/hematoma or creatining clearance lezs than 30; warfann contraindicated in pregnancy

| Route

-

Frequency

HIF FRACTURE SURGER

|E||:|:E:Ee itz ‘FIIZILH.E

Frequency

] Heparin Injection 5 Thou... | Subcutaneous | Evern 8 Hours ] Eno=aparin Injection 40 ma a1 mg Subcutaneous | Daily
] Eroxaparin Injection 40 mo a0 mig Subcutaneous | Daiy ] Heparin Injection 3] Thot... | Subcutaneous | Even 8 Hours
] Intermittent Compression Device, ] Heparin Injection ] Thou... | Subcutaneous | Everp 12 Hours
O|C1| CBE- whaut Diif [Heme Frofils | ] Intermittent Comprezsion Device,

0|1 CBC- wout Diff [Heme Frofile ]

TOTAL HIF AWD KMEE REPLACEMEMNT SURGERY

| Use enoxaparin or warfarin

|[Dose |Units | Foute

| Frequency

] E nowaparin Injection 30 mg an mg Subcutaneous | Ewery 12 Hours
(1|68 | arfarin T ablet 5 mg-HUP 1 FO Once

] |ntermittent Comprezsion Device.

O|Ch| CBC- wout Diff [Heme Frofile |

[l E noxaparin Injection 30 mg a0 mg Subcutaneous | Ewvery 12 Hours
] Heparin Injection 4 Thou... | Subcutaneous | Evern 8 Hours
[ 1|58 | Wartarin Tablet 5 mg-HUP 1 FO Orce

| Intermittent Compression Device.,

01| CBC- weout Diff [Heme Frafile |

YVasSCULAR SURG [ho heparing until POD2-3

actionated heparin or

] Eroxaparnin Injection 20 mg a0 g Subcutaneous | Every 12 Hourz ] Intermittent Comprezsion Device,

] Heparin Injection 4 Thou... | Subcutaneous | Everny 8 Hours ] Heparin Injection a] Thou... | Subcutaneous | Everny 8 Hours
] Intermittent Compression Device, ] Enowaparin Injection 40 mg 40 mg Subcutaneous | Daily

O/ 71| CEC- waut Diif [Heme Frafile ] O/ 7T| CEC- wiaut Dif [Heme Frofile |

NEUROSURGERY

apar per

| Dioze

Lrits

‘ Boute

Frequency

aLL OTHER SURGERY

[=a]

| Doze

itz

| Route

ok |

| Frequency
[

Cancel |




Impact of CDS on VTE Prophylaxis

Medicine Service

HUP PPMC
Prophylaxis Type Pre | Post| Pre | Post

Recommended (%) (37.0| 45.8 | 36.3 | 44.9

Any Pharmacologic
(%)

Any Prophylaxis (%)




Impact of CDS on VTE Prophylaxis

Orthopedics and Trauma Services

HUP PPMC PAH
Prophylaxis Type Pre | Post| Pre | Post| Pre |Post

Recommended (%) (32.6| 37.6 | 34.8 | 42.5 | 56.5|57.2

Any Pharmacologic
(%)

Any Prophylaxis (%)




Impact of CDS on VTE Prophylaxis

Other Surgical Services

HUP PPMC
Prophylaxis Type Pre | Post| Pre | Post

Recommended (%) |26.0| 39.6 | 31.0 | 48.0

Any Pharmacologic
(%)

Any Prophylaxis (%)




SCIP Measures for VTE Prophylaxis

Ordering and Timely Administration of Appropriate VTE Prophylaxis
Before and After Decision Support (%)

Before After

Jan | Feb Apr | May | June

HUP

Ordering

Timely
Admin

PPMC

Ordering

Timely
Admin




Impact of CDS on DVT/PE

DVTs and PEs at Penn Hospitals Before and After Decision Support (%)

| 4or30s | 408908
ovT

VT or PE

35



Impact of CDS on Safety Measures

Percent of Patients with Critical PTTs (>100)

AH 448 . .

N
999
460

PPMC 1004 10.10 6.65
UPHS 3532 .22 1676 5.13
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Impact of CDS on Safety Measures

Percent of Patients on Prophylactic LMWH with
Renal Contraindications (CrCl < 30)

Pre Post
Hospital N % N %
HUP 14 20
PAH 24 36
PPMC 26
UPHS 82




Type of Prophylaxis Ordered
Stratified by User Response to CDS

Prophylaxis |Responded Yes |Responded No
Type to VTE Order (%) |to VTE Order (%)

Recommended 53.8 6.8

Any
Pharmacologic
Any
Prophylaxis

No

Prophylaxis

90.0 35.4

65.8 21.4

10.0 64.6




Reasons for Not Ordering VTE
Prophylaxis

Reason

No risk factors

Therapeutic
Anticoagulation

Research
Protocol

Other




Case 2: CDS In the
Outpatient Setting



Overview

Outpatient CDS experiments

1
2
3
4

5

. Education
. Reminders
. Audit and feedback

. Comparisons of clinical performance
between peers

. Institutional Incentives

41



Overview

Outpatient CDS experiments

1
2
3
4

5

. Education — WHY — easy; HOW - hard
. Reminders — fatigue vs. ignore passive
. Audit and feedback — Making it Useful

. Comparisons of clinical performance
between peers - TEAMS

. Institutional incentives —the CATALYS

42



Education: Oliveria

* Guideline ->
Practice

* Most people (2/3)
know guideline
(WHY), just too

busy / distracted to
follow

43



Education: experiential

« All Quality improvement exercises should
be educational (e.g., audit and feedback
as educational vs. accountable)

 Combining practical with

44



Reminders:

* Active . higher success Initially
* Fatigue : start ignoring > 80%

* Passive : 1 example that works
(worksheet), 1 that does not
(mammogram)

45



Patient Worksheet

46



Mammogram alert

a7



Audit / feedback + education

Resident training practice for Chronic
Illness management

* Curriculum for
— QI / Population management

* Process
— Registry review with data from practice
— PDSA cycles with improvements

e Team-based

Dipiero, JGIM, 2008
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Audit / feedback examples



Competition — educational
teamwork

50



Institutional iIncentives:

CATALYST

At an academic medical center: do
people listen to the outpatient
generalists?

 What talks?
— Money
— Satisfaction
— Reputation
— Accountable quality metrics
— All require data

51



Money: payment reform

 Advanced medical home performance
measurement

* Physician Quality Reporting Initiative

52



Satisfaction: care management
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Case 3: CDS In the
Research Setting



Measuring the Impact of
Clinical Decision Supports
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CDS Impact

Most common
— Uncontrolled before-after study at single site

 Evidence pyramid

Randomized
Controlled

Randomized Double Blind Studies

Controlled Studies

Case Control Studies

Edltnrlals, Opml

In vitro ('test tube') research

v — 8N o~ b

Shojania et al. Health Affairs. 2005 56



CDS Impact
* Preferred alternatives

—Randomized Controlled Trials

—Practical designs

* Time-series design

— Multiple time periods before and after to assess
baseline variations more accurately

 Controlled before-after design

— Multiple comparable sites, some with intervention
and some without

Shojania et al. Health Affairs. 2005 2y



Monitoring implementation: time-

Guidelines

Matowe et al. Clinical Radiology. 2002
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Monitoring implementation: controlled
before-after

Hospital Infection rate Infection rate
Ward BEFORE AFTER

Intervention 50% 25%

Control 1 50% 50%

Control 2 50% 25%
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Wrap Up



Communication Network:

cralg.umscheid@uphs.upenn.edu
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Session Evaluation
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Additional Resources

* National CDS Roadmap
— http://www.jamia.org/cgi/content/abstract/14/2/141

 CDS Implementation Guide for Providers

— Improving Medication Use and Outcomes with Clinical Decision
Support: A Step-by-Step Guide. Osheroff JA, ed. 2009. Healthcare
Information Management and Systems Society.

— (www.himss.org/cdsguide)

* Recent Systematic Reviews on CDS

— Garg AX et al. Effects of Computerized Clinical Decision Support
Systems on Practitioner Performance and Patient Outcomes: A
Systematic Review. JAMA. 2005; 293: 1223-1238.

— Kawamoto K et al. Improving Clinical Practice Using Clinical Decision
Support Systems: A Systematic Review of Trials to Identify Features
Critical to Success. BMJ. 2005.
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