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Total Joint Arthroplasty 

 By 2030, total knee replacement surgeries are 

expected to increase by 673%

 Across the United States, over 700,000 knee 

replacements and 400,000 hip replacements are 

performed every year.

 The incidence of this procedure is projected to

increase exponentially -- Aging population and the 

Affordable Care Act (ACA)

 AKI in Orthopedic patients is associated with increased 

morbidity and mortality
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Identifying A Problem

 St. Luke’s Orthopedic Care performs1000 
arthroplasty cases per year

 Non-Narcotic pain regimen implemented to 
decrease post-operative complications 

 Acute Kidney Injury (AKI) and Hypotension rates 
noted to increase

 No protocols in place to prevent or deal with this 
issue
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Orthopedic Acute Kidney Injury(AKI)  

Publication AKI after TJR

Nephrology; 2018 7.5%

BMC Nephrology; 2015 6.8%

Acta Orthopedica
Belgica; 2015

9.7%

Clinical Kidney Journal; 
2015

15.0%

British Journal of 
Anesthesia; 2017

9.4%

AVERAGE AKI RATE = 9.7%
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Orthopedic AKI 

Post-Operative AKI 
Complications

Increased 
Mortality (short 
and long term)

Increased CV 
Morbidity

Decrease rate 
of discharged 

home

Increased LOS

Increased 
Readmissions

Increased 
Costs



St. Luke’s University Hospital - Bethlehem

AKI Complications - MORTALITY

Mortality up to 37% 
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Defining AKI

 Diagnosis: KDIGO criteria

 Defining Factors: Serum Creatinine and Urine Output

Even mortality remote from the initial event affects survival   

**AKI is associated with DEATH!**
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AKI Impact

• LOS

• Mortality

• Discharge 

to SNF

• Incidence of 

CKD

• 7-15% 

• Under-reporting

• Criteria defining 

AKI

• Lack of routine 

surveillance

AKI Severity

Stage1                   $2900

2                   $4900

3                   $5300

3+ Dialysis  $11,000
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AKI – Prevention & Early Detection is Key

First 

Insult

Second         

Insult

Intra-op Hypotension, 
One dose of NSAID 

Intervening on 
High Risk patients 

should occur

Failure to recognize 
first insult can 
result in 
progressive CKD or 
need for RRT
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Reducing the incidence of Acute Kidney 

Injury in the Elective Total Joint 

Population
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Project Scope

Population: Elective Total Hip and Total Knee 

Arthroplasty

Problem: 12% complication rate for Total Hip and 

Total Knee Arthroplasty
– Hypotension 14.54%

– Acute Renal Failure (AKI) 6.02% versus top decile of 2.03%

Evidence: 
– Increased risk for hospital mortality

– Increased length of stay

– Discharge to long term care

– Increased costs
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Identified Causes
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Where Do We Begin?

Pre-op 
Optimization

Inpatient

Discharge/

Transition of 
Care
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Perioperative/Inpatient Workflow
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Order Sets, BPA’s

Order Sets, Tasks,, 
BPA’s

Order Sets, 
BPA’s
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Pre Operative 

Phase of Care
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Ambulatory Prep-One Stop Shop

 Ortho office
– staff can use an order set to enter the case request

– tasks for the Pre-Admission Testing dept

– orders to be carried out Pre Op on the day of surgery
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Surgical 

Optimization 

Risk 

Evaluation
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Pre-Operative Tasks
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AKI Risks – Task Build 
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 GFR lab results trigger tasks for the SOC

 Procedure Pass:

© 2019 Epic Systems Corporation. Used with permission.
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Electronic Hard Stops
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AKI Risks – Medication Education
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Intra Operative 

Phase of Care
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Intra Op MAP Notification
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Inpatient

Phase of Care
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Order Set Decision Support Mechanisms
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How do you 

know you do 

not have a 

problem if you 

are not 

looking??

© 2019 Epic Systems Corporation. Used with permission.
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Nurse Hypotension Protocol
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BPA for Nurse for Systolic BP <=100
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Modifying BP Parameters

28

Network change in collaboration with Cardiology, Pharmacy, 

and Medicine to decrease risk of AKI by modifying SBP 

parameters for antihypertensive medications
© 2019 Epic Systems Corporation. Used with permission.
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Physician GFR BPA
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 GFR is a laboratory value that reflects kidney function.

 A GFR less than 60 will generate the BPA.

© 2019 Epic Systems Corporation. Used with permission.
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Nursing BPA
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Monitoring Effectiveness 
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Tweaking our Process
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Updated Hypotension Protocol Order Set
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 Surgery General Post-op Order set

Note:  Each specialty 

has their own 

Protocol.  However, 

the functionality is 

the same across all 

order sets.
© 2019 Epic Systems Corporation. Used with permission.
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Order Set Utilization
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Check

Bethlehem:
– Hypotension rate decreased to from 14.54% to 5.97% 

– AKI pre-pilot rate of 6.02%

Network:
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Fiscal Year Hypotension Rate AKI Rate ALOS Index

2016 9.54% 3.49% 1.02

2017 7.56% 1.75% .97

2018 6.06% 1.37% .90

2019 6.35% .71% .85

FY19 0.24%
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AKI/Hypotension Quarterly Progress
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Return on Investment

From FY16 - FY19, cumulative cost savings of:

> $ 585,000! 
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Check/Act 

Pre-operative Clearances
– Hard Stops:

• Bilateral Knee Procedures

• GFR- Nephrology Consults- Decision Support builds

• Remove Celebrex from Pre and Post-op order sets

Physician Documentation

Staff engagement

Network dissemination
– December 2017

Ongoing Multidisciplinary Workgroups
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Discharge/Transition of Care

Phase of Care
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AKI Beyond Joint Replacement…

Addressing those with an AKI event:
– KDIGO BPA

– AKI Bundle Order Set

– SNF Geriatric AKI Pathway

– Discharge Home AKI Pathway **November roll out**
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AKI Event 
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AKI BPA
Order 

set

© 2019 Epic Systems Corporation. Used with permission.
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Addressing KDIGO BPA Through Order Sets
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The linked order set 

provides guidance 

for addressing AKI

© 2019 Epic Systems Corporation. Used with permission.
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Audit: KDIGO BPA and Order Set

Row Labels
Total BPA's 
Fired

Total No Action 
Taken

Total 
Overrides

Total Open 
Order set

Apr 3055 2910 89 56

May 867 733 92 42

Jun 740 600 99 41

Jul 996 726 194 76

Aug 695 491 148 56

Sep 177 135 31 11

Grand Total 6530 5595 653 282
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Discharges to Skilled Nursing
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© 2019 Epic Systems Corporation. Used with permission.
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Key Lessons Learned

 Utilizing Electronic Medical Record (EMR) to drive adherence/compliance

– Include reporting early on 

 Simple measures done well and consistently can have a huge positive 

impact

– NSAID Holds, fluid management, Nephrology Consults, Systolic Blood 

Pressure (SBP) parameters and intra-op monitoring

– Defining a high risk population

 Keep your eye on the ball or results can slip

– Sustaining behavior

– Accountability

 Keep up with education because of resident,  provider turnover

 Empowering nurses works
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Clinical Technology Governance 
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 Community Health 
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