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Learning Objectives
 Define outpatient parenteral antimicrobial therapy 

(OPAT) history, challenges, and risks
 Recommend strategies to identify OPAT patients at 

risk for complications or readmission
 Describe an OPAT transition, ambulatory pharmacy 

encounter, workflows, and documentation in an 
electronic health record (EHR)

 Define and evaluate patient care goals with regards 
to OPAT and broader ambulatory pharmacy 
monitoring programs



Transition of Care Workflows and 
Electronic Medical Record

Julie Pawola, Pharm.D.



Best Practices
 Project goals

− Determine the best practices in transitions of care

− Disseminate educational materials to clinical and 
fiscal staff

− Provide workflows to utilize the pharmacist’s skills 
to deliver expert and efficient care

ASHP-APhA Medication Management in Care Transitions Best Practices;  www.ashp.org; 
http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf. Accessed 
9/12/2016.

http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf


Best Practices
 Project findings – patient risks

− Bidirectional flow of electronic patient 
information and data transfer is critical

− Notable advantage in patient care if all providers 
able to view and document in the EHR

− Risk of medication related sequelae and adverse 
infectious outcomes high

ASHP-APhA Medication Management in Care Transitions Best Practices;  www.ashp.org; 
http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf. Accessed 
9/12/2016.

http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf


Best Practices
 Project findings (continued)

− Inpatient and outpatient providers must share 
EHRs

− Information sharing = unified and coordinated 
care for patients

− Increase in quality and efficiency

 Overall, communication is key to success

ASHP-APhA Medication Management in Care Transitions Best Practices;  www.ashp.org; 
http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf. Accessed 
9/12/2016.

http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf


Question #1
Communication barriers exist between 
pharmacists in the inpatient and outpatient 
settings, which can led to patient harm. 

TRUE
FALSE

TRUE 



Best Practices
 Communication goals

− Accurate and timely communication

• Prevent harm

− Eliminate Barriers

• Between inpatient and outpatient pharmacists

ASHP-APhA Medication Management in Care Transitions Best Practices;  www.ashp.org; 
http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf. Accessed 
9/12/2016.

http://www.ashp.org/DocLibrary/Policy/Transitions-of-Care/ASHP-APhA-Report.pdf


Background Research
 Discharge on OPAT results in high readmission 

rates

 Partially linked to suboptimal communication 
during transition of care



Institutional Background

 Most common 
indication
− Skin and Soft Tissue 

Infections

− Osteomyelitis

− Pneumonia

Kerstenetzky, L. Improving Transitions of Care for Patients Discharging on Intravenous Antimicrobials Through the 
Implementation of Identification Tools in the Electronic Health Record. Poster presented at: American Society of Health 
System  Pharmacists Midyear Clinical Meeting; December 2014; Anaheim, CA. 



Initial OPAT Workflow



Institutional Objective
 Create clear, concise, and easy to retrieve 

OPAT follow-up instructions in the patient’s 
electronic medical record (EMR)  



1st Generation Workflow

Click on 
discharge 
navigator

Go to the 
discharge 

instructions 
section

Enter smart 
phrase:

.opatdrugname

Enter 
recommended 

laboratory 
monitoring



© 2016 Epic Systems Corporation. Used with permission.

1st Generation Workflow



Results



2nd Generation Workflow



Workflow Redesign Objectives
 Primary endpoints

− Identify OPAT patients at hospital discharge
− Ensure appropriate OPAT follow-up
− Expand the role of pharmacists in the infectious 

disease clinic 



 Secondary endpoints
− Infection resolution
− Decrease hospital readmission rates
− Reduce adverse drug events (ADEs) of OPAT 

patients

Workflow Redesign Objectives



 Right channel

 Right people

 Right time

 Right information

 Right format

5 Rights of Clinical Decision Support

The Five Rights of Clinical Decision Support: CDS Tools Helpful for Meeting 
Meaningful Use;  www.ahima.org; http://library.ahima.org/doc?oid=300027#.V-CnMvkrKnE. 
Accessed 9/19/2016. 

http://library.ahima.org/doc?oid=300027#.V-CnMvkrKnE


Right Channel
 Electronic Medical Record

© 2016 Epic Systems Corporation. Used with permission.



Right People
 Discharge provider 

− Enters follow-up laboratory monitoring  

 Pharmacist

− Reviews discharge medications and laboratory 
monitoring  



Right Time

Rounding Navigator Discharge Navigator

© 2016 Epic Systems Corporation. Used with permission.



Right Information
 Review after hospital care plan

− Lab orders
− Antimicrobial therapy
− Discharge agencies/facilities

 Provide hyperlink to the institution’s 
guidelines on OPAT monitoring 



Right Information

© 2016 Epic Systems Corporation. Used with permission.



Right Format
 Best Practice Alert (BPA)

− Functionality within EMR that allows for an alert 
based on specific triggers

− Passive decision support

© 2016 Epic Systems Corporation. Used with permission.



Right Format

© 2016 Epic Systems Corporation. Used with permission.



Question #2
The five rights of clinical decision support need 
to be considered when implementing new 
workflows in the electronic medical record.

TRUE
FALSE

TRUE 



Workflow Limitations
 Timing of BPA:

− Triggered at the time of OPAT 
documentation not at patient discharge

 Did not ensure review of laboratory 
monitoring

 No logic to filter based on patient inclusion 
criteria



Workflow Enhancements

© 2016 Epic Systems Corporation. Used with permission.



Alternative Workflow
 What if there are no ambulatory pharmacists?
 Best Practice Alert 

− Ambulatory order for IV antimicrobials
− Patient was discharged from hospital within the 

last X hours
− Send an in-basket message to selected providers

 Maintenance of the list of antibiotics



Ambulatory Pharmacists’ Workflow & 
EMR Build

Kerry Goldrosen, Pharm.D.
Jerame Hill, Pharm.D., M.S



Infectious Disease Pharmacists
 Major responsibilities

− Antimicrobial Stewardship

− Works within the infectious disease clinic 5 days a 
week

− Member of infection control department

− Development of delegation protocols

− Order set management



1st Generation Workflow

Inpatient 
pharmacist starts 

communication by 
use of dot phrase

Dot phrase is 
pended for provider 

to review 
recommendations

Provider may or 
may not order the 

labs for OPAT 
included in 

recommendation

Provider may or 
may not include the 

dot phrase in the 
after discharge plan 

of care

Patient may or may 
not receive the 

appropriate follow 
up



2nd Generation Workflow

Inpatient 
pharmacist assures 
appropriateness of 

OPAT therapy

Inpatient 
pharmacist notifies 
ID clinic pharmacist 
of OPAT discharge 

ID clinic pharmacist 
reviews patient’s 

chart at day of 
discharge 

ID clinic pharmacist 
continues to follow 

OPAT patient 
throughout therapy

ID clinic pharmacist 
signs off once 

patient completes 
course of OPAT



Ambulatory EMR Workflow

Pickup from 
outpatient workflow 

#1 outcome C

ID RPh should spend 
the time required to 

complete a chart 
review to 

understand the 
course of therapy  

Synopsis may be 
used for the purpose 

of following OPAT 
labs. This 

functionality 
contains a separate 

OPAT tab

After review it is 
determined that 
the provider or 
patient should 

be called 

Proceed to the 
communication 
workflow after 

completing the basic 
documentation

Yes

Reason for call: 
Include medication 
management and 
comment that it is 

OPAT with the drug

No 

Alternative 
workflow

Create a Episode: 
Name the episode 

“OPAT” and use 
type pharmacy 

medication 
management 

program

Progress  note: This 
section is dependant 
on who needs to be 
contacted. Proceed 
to correct workflow

Alternative 
workflow

Rx outreach: Patient 
must be enrolled in 

OPAT.

Was an 
intervention 

made

Patient outreach: 
Input the date that 

the patient will need 
to be reevaluated

No

Interventions: 
Document the 

intervention in both 
note and discrete 

field. Also, in 
discrete field 

document time 
needed

Yes

Patient outreach: 
Input the date that 

the patient will need 
to be reevaluated



BPA Notification
 Message received from patient’s discharge

© 2016 Epic Systems Corporation. Used with permission.

 Chart review performed to determine if 
patient needs monitoring and enrollment into 
ID clinic pharmacist OPAT monitoring program



Patient Enrollment
 Chart review 

− Exclude patients managed INTERNALLY

• Obtaining therapy from our institutional 
infusion company

− Include patients managed EXTERNALLY

• Referred back to external health care providers

• Lack of established care providers



Patient Enrollment
 Enroll patient into the OPAT program
 Ensures ability to find patients and track them

− ID pharmacy department & pharmacy telephone 
encounter

− OPAT enrollment & un-enrollment
− Episode of care

• Groups encounters, notes, etc…



Patient Enrollment

© 2016 Epic Systems Corporation. Used with permission.

 Pharmacist enrolls patient into the monitoring 
program



Episode of Care
 Episode: Groups care together for ease of 

patient management
− Medication Management

© 2016 Epic Systems Corporation. Used with permission.



Patient Tracking
 Ability to track patients is vital

© 2016 Epic Systems Corporation. Used with permission.



Patient Interventions
 Uniform across ambulatory encounters
 Intervention standardization was challenging
 Pharmacy Society of Wisconsin

− Wisconsin Pharmacy Quality Collaborative
− http://www.pswi.org/WPQC
− Level 1

© 2016 Epic Systems Corporation. Used with permission.

http://www.pswi.org/WPQC


Progress Notes
 Note Template

− Discrete documentation to support reporting
− Scripted logic

© 2016 Epic Systems Corporation. Used with permission.



Progress Notes

© 2016 Epic Systems Corporation. Used with permission.



Adherence

© 2016 Epic Systems Corporation. Used with permission.



Follow up
 Time intervals mimic ambulatory pharmacist 

billing times – 3rd party system

© 2016 Epic Systems Corporation. Used with permission.



Communication Tools
 Two letter templates

− Letter to provider
− Letter to home infusion pharmacy 

© 2016 Epic Systems Corporation. Used with permission.



Communication Tools

© 2016 Epic Systems Corporation. Used with permission.



Limitations
 Pharmacy build is ahead of organization
 Uniformity

− Use of standard templates
− Can compare across medication management 

types

 Maintenance
− New medications - timing
− Vendor does not support individual medications



Question #3
When building documentation tools, 
uniformity is a key component of success.

TRUE
FALSE

TRUE 



Workload Statistics and Clinical 
Outcomes

Jerame Hill, Pharm.D., M.S.



Workflow Redesign Objectives
 Workload objectives 

− Expand the role of pharmacists in the infectious 
disease clinic

 Clinical outcome objectives
− Infection resolution
− Decrease hospital readmission rates and eliminate 

ADEs



Methods for Monitoring Workload
 Work sampling: Indirect method of 

establishing time requirements
− Used to determine the proportion of time spent 

on various activities
− Each activity was designated as professional or 

technical

Rough S, Stashek C. 2009. Benchmarking and Productivity Analysis. In Wilson AL (Ed.), Financial 
Management for Health-System Pharmacists (pp. 181 – 198). Bethesda, MD.



Work Sampling Documentation



Baseline Time Study

5.0

3.5

Time (Based on an 8.5 hr work day)  

Professional Activities
Technical Activities



Post Go-live Time Study

7.1

1.4
Time (Based on an 8.5 hr work day)  

Professional Activities
Technical Activities



Time Spent on OPAT

12.4%

23.0%

10.8%

34.4%

8.2%
11.2%
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40.0%

Direct Patient
Care

Indirect Patient
Care
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OPAT Related
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Educational
Activities

Non-patient
Care



Outcomes Data
 Key data points

− Number of patients enrolled
− 30 day readmissions

−Primary diagnosis at readmission
− Interventions



Outcomes Reports
1. OPAT Enrollment and Interventions

2. OPAT Documentation Review

3. BPA Compliance Report

4. All OPAT Discharges/Readmissions

5. OPAT Program Enrollment/Readmissions



OPAT Enrollment and Interventions
 Purpose: Patient enrollment and the number 

and type of interventions

82
70

26
16 14

0

20

40

60

80

100

Laboratory
Monitoring

Chart
Review

Dose
Adjustment

Removal of
Central Line

Follow-up

Number of Interventions

Total Enrolled Patients: 278

Timeframe: 9/1/15 – 8/31/16



OPAT Documentation Review
 Purpose: Individual patient review for quality



BPA Compliance Report
 Purpose: Workflow compliance



All OPAT Discharges/Readmissions
 Purpose: Readmissions across all OPAT patients 

Timeframe: 5/1/16 – 5/31/16



OPAT Program Enrollment/Readmissions
 Purpose: Readmissions for enrolled OPAT 

patients 

Timeframe: 5/1/16 – 5/31/16



Readmission Percentage

21.3%
20.2%

15.0%
16.0%
17.0%
18.0%
19.0%
20.0%
21.0%
22.0%
23.0%
24.0%
25.0%

All OPAT Patients Enrolled OPAT Patients

Readmissions

N = 174N = 816

Timeframe: 1/1/16 – 5/31/16



Interpreting the Data
 Considerable time commitment

− Pharmacists spent 34% of their time on OPAT

− Significant increase in time spent on 
professional activities

 Readmissions did not differ between groups 

− Decision has been made to focus pharmacists’ 
time on high risk therapies



Question #4
The time studies discussed in this presentation 
allow investigators to _______.

Determine the exact amount of time it takes to 
complete a task.
Determine the percentage of each day pharmacists 
spend on a task.
Determine if a task is adding value to patient care.
Determine if a task should be delegated to other staff 
members. 



Applications Beyond OPAT

Kerry Goldrosen Pharm.D. 
Julie Pawola, Pharm.D.



Implementation Considerations
 Determine patient population

 Identify patient population 

 Communicate transitions of care

 Examine the workflow 

 Configure/update build 



Beyond OPAT 
 Develop a consistent framework

− Track patients
− Document patient care and interventions

 Apply it to other disease states 
− Specialty pharmacy
− Transitions of care
− Chronic disease management (CHF, asthma)
− Transplant
− Oncology
− Primary Care



Patient Enrollment

© 2016 Epic Systems Corporation. Used with permission.

 Group by who is doing activities and where 
they are



Patient Outreach
 Identify patients

− Enroll into a report

 Track patients – by enrollment category
− Once enrolled, ability to set outreach dates 
− Report that is generated has salient information in 

columns for quick assessment
− Disease state specific
− Can use registry data – i.e # ED visits, etc



Documentation
 Disease state specific templates
 May include:

− Medications
− Labs and procedures (i.e. EF results in CHF, ACT 

for asthma)
− Outcomes questions

 Report Synopsis



Primary Care Workflows
 Enhance pharmacist services through the 

development and standardization of workflows
− Increase resolution of medication related 

problems
− Prevent medication related acute care episodes

 Develop a workflow to identify and refer high 
risk patients from the inpatient setting to 
primary care pharmacists for post discharge 
follow up 

Bennwitz, K. Transitions Of Care: Pharmacist Referral Optimization And Measurement Of Prevented 
Medication-Related Acute Care Episodes (MACEs). Oral Presentation at: Great Lakes Residency Conference;
April 2016; West Lafayette, IN. 



Primary Care Workflows

© 2016 Epic Systems Corporation. Used with permission.



Primary Care Workflows
 Best Practice Alert triggers

− Patients who have discrete documentation of 
medication related problems 

− Document completion of pharmacist discharge 
medication counseling 



Primary Care Workflows

© 2016 Epic Systems Corporation. Used with permission.

 Alert message



Primary Care Results
 2 month pilot period

149 total 
referrals

Average 3 
referrals/day

90 adherence 
referrals 

64 knowledge 
referrals



Primary Care Results
 Intervention enhancements

© 2016 Epic Systems Corporation. Used with permission.



Future Directions
 Pharmacist specific registries

− Dashboards
− Real time reporting

 Face to face pharmacy office visits
 Direct billing from EMR
 Ambulatory patient medication charts

− Available in patient portal



Question #5
What are some EMR tools to identify, monitor, 
and document on patients followed by 
pharmacists?

Pharmacy specific encounter types
Documentation Templates
Outreach reports 
All of the above



Key Takeaways 
 Key Takeaway #1

− Incorporate the five rights of clinical decision 
support when developing new workflows 

 Key Takeaway #2
− Designing workflows that are simple and easy to 

follow will increase compliance and improve 
patient outcomes 



Key Takeaways 
 Key Takeaway #3

− Standardize EMR build across initiatives as much 
as possible

 Key Takeaway #4
− When implementing new clinical programs it is 

important to have data to monitor the success 
over time



Questions

2016 Used with permission - University of Wisconsin - Board of Regents



Contact Information

 Kerry Goldrosen
kgoldrosen@uwhealth.org

 Julie Pawola
jpawola@uwhealth.org

 Jerame Hill
jhill2@uwhealth.org

mailto:kgoldrosen@uwhealth.org
mailto:jpawola@uwhealth.org
mailto:jhill2@uwhealth.org
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