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ABSTRACT

• The LACE readmission risk score is a methodology used by Kaiser Permanente Northwest (KPNW) to 

target and tailor readmission prevention strategies for patients admitted to the hospital. 

• The purpose of this presentation is to share how KPNW used SAS in combination with Epic’s Datalink to 

integrate the LACE score into it’s electronic health record (EHR) for usage in real-time. 

• The LACE score is an objective measure, composed of four components including: (L) length of stay, (A) 

acuity of admission, (C) pre-existing co-morbidities, and (E) ED visits in the prior 6 months. 

• SAS was used to perform complex calculations and combine data from multiple sources (which was not 

possible for the EHR alone), then calculate a score which was integrated back into the EHR.

• The technical approach includes a trigger macro to kick off the process once the database ETL completes, 

several explicit and implicit proc SQL statements, a volatile temp table for filtering, and a series of proc

sort, proc means, proc transpose, and proc export steps. 

• We will walk through the technical approach taken to generate and integrate the LACE score into Epic as 

well as describe the challenges we faced, how we overcame them, and the beneficial results we have 
gained throughout the process. 

METHODS

RESULTS

• After the SAS process completes, the files are consumed by the EHR and stored as health maintenance 

modifiers that are pulled into a print group that calculates the total LACE score in real time.

• The LACE score is available for analytical reporting via the Oracle table and is available for real-time 

operational reporting within the EHR

• The LACE score is presented in a suite of reports that support the KPNW Transitions in Care Program 

and is also presented in several different locations in the EHR including the following:

1. It can be viewed in Chart Review at the bottom of the Admission Summary Report

2. The score and table are viewable in the Patient Summary Report, following the print group called 

Nw Ip Discharge Readiness.

3. LACE can also be viewed via the smartlink .readmission 

score 

4. The LACE score was added as a column to the Daily

Inpatient Census List

• The daily SAS process is scheduled to run after a Clarity 

token drop macro is triggered, alerting the job that the 

Clarity ETL process has completed and the database 

tables have been updated

• A master date macro is utilized at the beginning of the 

SAS process to allow for easier job recovery when the 

process needs to be rerun for dates in the past (i.e., 

database outages)

• The base query, an explicit proc SQL passthrough, 

connects to the Clarity database and identifies the patient 

population to receive a LACE score, which includes:

1. All patients in KP-owned hospitals starting the day 

following admission until 2 days after discharge

2. Inpatient and Observation status – excludes Ambulatory 

Surgery Center (ASC) admissions

Appearance in Chart Review:

• Calculations are performed for the L (Length of Stay) 

and A (Acuity of Admission) components to assign 

points

• To identify the diagnoses that are part of the “C” 

calculation, a volatile table was created (for faster 

filtering) and joined to the Problem List and Encounter 

diagnoses tables 

• ED visits in the last 6 months are pulled in from the data 

warehouse using an implicit proc sql query

• The LACE Total score is calculated and an Oracle table 

is appended with the output from that day’s run

• Eight text files with a list of Health Record Numbers 

(HRNs) for the C and E components are created and 

ftp’d to a landing zone for import into the EHR
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RESULTS CONTINUED CONCLUSIONS
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score by end users.
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• Some of the challenges of the project included:

• Determining who gets a score and the timing of when it 

would be viewable

• How to define individual components using our KPNW 

data and external claims information when available

• How to capture the LACE score at discharge, transfer it 

across care settings and use to enhance care 

• The calculation continuously updates so once a patient 

discharges there is no L score available and the score 

within the EHR is not correct. 

• How to capture acuity of urgent direct admits that do not 

come through the ED?

• Where to pull current diagnoses from EMR?

• Determine best way to feed the C and E components 

back into the EHR 

• Determining appropriate placement of the score within 

the EHR and in existing reports to get it in front of the 

right audiences who could act on the information while a 

patient was in the hospital up until 48 hours post 

discharge
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