Total Knee Arthroplasty Predictive Model — Enabling Shared Decision Making

Background

Knee osteoarthritis and other joint disorders cause significant chronic pain
and disability. Treatment options include high-cost total knee arthroplasty
(TKA), an elective procedure that may lead to complications. The U.S.
prevalence of TKA has been estimated to be 1.5% in the total population,
totaling 4.7 million people.! Over 680,000 TKAs were performed in 2014 and
by 2030 this annual volume could increase to 1.3 million.23

Objective
To create a predictive model to identify high-risk individuals likely to undergo
TKA in the next 3 months

Methods

Study Design: Development of a predictive model

Data Sources:

* Medical and pharmacy claims, prior authorization records, and enrollment
records from Humana Inc., a multistate health and wellness company

* External vendors

Patient Selection Criteria:

* Medicare Advantage participants at high risk of knee surgery according to
a set of trigger criteria (see following description)

* Continuous enrollment for 3 months after score date

Triggers Criteria:

* |dentified in the 6 months prior to score date

* Cumulatively, captured ~75% of TKA events

* Based on a refined set of ICD9/10 diagnosis codes (Fig 2), procedure
codes, and CPT codes, resulting in ~480,000 scored individuals per score
date

Dependent Variable: TKA in the following 3 months

Predictor Variables: Selected from 14,000+ variables measured in the past 12

months from the score date

Modeling Methods:

* Fig 1 shows the main steps used in model development.

* For each score date, 50% of records were sampled for model development
(70% of these records were used for training, 15% for testing, and 15% for
validation).

Definitions

Capture rate:
Number of total TKA events within model-identified population/Total TKA
events in study population

Overall lift:
TKA event rate within model-identified population/TKA event rate in study
population
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CMS, Centers for Medicare & Medicaid Services; HRA, health risk assessment.
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Table 1. Population Characteristics

Humana Inc., Louisville, KY

Figure 2. Triggers Defined by Knee-Related Diagnosis Codes (ICD-9/1CD-10)
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* The strongest predictors included musculoskeletal disorder, past knee arthroplasty,
comorbidities, osteoarthritis, use of antiinflammatory drugs, and morbid obesity.

* The information from this predictive model could facilitate physician engagement with
patients for shared decision making.

* Use of the model could also facilitate patient education about post-surgery risks.

variables). 3. AAOS press release. Available at http://aaos-annualmeeting-presskit.org/2018/research-news/sloan_tjr/.

* Because we developed this model using a Medicare
population, the results might not be generalizable to other
populations.
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