
The Centers for Medicare & Medicaid Services (CMS) has 
introduced a number of value-based care models to transform how 
healthcare providers are reimbursed. Their Comprehensive Care for 
Joint Replacement (CJR) Program is one value-based model being 
implemented (2016 through 2020) that ties financial incentives 
to quality of care in order to reduce costs and improve patient 
outcomes. The CJR program was initiated as a mandatory program 
for 68 Metropolitan Statistical Areas but that number was reduced 
to 34 with the others becoming voluntary for participation (see 
appendix A). For providers to succeed with value-based models 
like the CJR Program, providing outcomes improvement efficiently 
while minimizing overall resource utilization will be a necessity. 
Fortunately, improved outcomes can be achieved using available 
tools, such as simple checklists that increase safety and on-demand 
diagnostics to guide interventions to prevent healthcare-associated 
infections (HAIs).

   The Comprehensive Care for Joint 
Replacement Program

The CJR Program is a new payment reform designed to reduce 
the cost of care for orthopedic procedures, specifically for total hip 
and total knee replacement. Why the focus on joint replacement 
surgery? With more than 400,000 procedures performed in the 
United States in 2014, hip and knee replacements are the most 
common inpatient surgeries for Medicare beneficiaries.1,2 In 
addition, the number of hip and knee procedures is expected to 
more than double and quadruple, respectively, in the next decades.3 

The cost and quality of medical care varies greatly across the United 
States. There is a 2-fold range of costs across geographic areas 
and a 3-fold variance in complication rates, including infections and 
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implant failures.2 Most of the variation in spending occurs in the 90 
days following discharge, and post–acute care and readmission 
costs comprise nearly half of the total cost of care.4,5 

The CJR Program is the first mandatory bundled payment plan 
implemented by CMS. As opposed to reimbursing each component 
or fragment of care from perioperative planning through postsurgical 
recovery separately, the CJR Program bundles the total cost of care 
of the ”whole episode of care” from 72 hours prior to admission 
to 90 days post-discharge in a single payment. The episode of 
care includes all services provided by both hospital and physician: 
home care, physical rehabilitation, nursing home costs, and costs 
associated with readmissions.1 The single lump sum payment for a 
hip or knee procedure will range from about $20,000 to $60,000, 
depending on the complexity of the procedure and the historical 
payment amounts for that particular facility, though the majority of 
procedures will fall in the $20,000 to $25,000 range. CMS states 
that fragmented care leads to more complications after surgery, 
higher readmission rates, protracted rehabilitative care, increased 
mortality, and variable costs, while an approach that takes the 
broader view of the whole episode of care minimizes the risk of 
missing crucial information that can result from a lack of coordination 
across different care settings.6,7 Hence, the purpose of the bundle is 
to use payment as the driver to improve patient clinical outcomes 
and lessen costs. 

A Diagnostics First Publication

Routine molecular testing and targeted decolonization 
of patients colonized with S. aureus and MRSA prior to 
surgery is an effective strategy for preventing surgical 
site infections...”

The Comprehensive Care for Joint Replacement (CJR) Program fundamentally changes Medicare’s reimbursement 
framework for hip and knee replacement procedures by bundling payment for an entire “episode of care” into a 
single lump sum of about $20,000 to $25,000 for most procedures. The episode of care includes any complications 
arising within 90 days of discharge, when surgical site infections are most common. Since infections can increase 
costs by up to $100,000 per case, infection prevention becomes even more critical for providers participating in 
the CJR Program. Routine molecular testing and targeted decolonization of patients colonized with S. aureus 
and MRSA prior to surgery is an effective strategy for preventing surgical site infections, and is consistent with 
antimicrobial stewardship efforts. This article provides an overview of the CJR Program and emphasizes the value 
of presurgical molecular testing under this new payment system.



to postsurgical infections.14 The median time for infection following 
a prosthetic insertion procedure in a knee is 34 days and 26 days 
for a hip; it can occur as long as a year after the surgical procedure 
(Figure 1).15 Data on infection-related postsurgical readmissions 
likely underrepresent the impact of infections under the CJR 
bundle since the postdischarge CJR bundle extends 90 days 
and readmission metrics only evaluate the first 30 days following 
discharge.

S. aureus is considered to be the most important organism 
responsible for SSIs in orthopedic patients due to its virulence, 
prevalence, and associated morbidity and mortality.16 Methicillin-
resistant S. aureus (MRSA), methicillin-susceptible S.  aureus 
(MSSA), and coagulase-negative staphylococci comprise the 
majority of SSIs after total hip and knee procedures, with S. aureus 
accounting for 53% of post–knee replacement and 65% of post–
hip replacement infections.17 The projected costs of post–prosthetic 
knee and hip S. aureus infections are as high as $100,000 per 
infection,18 which far exceeds the CJR bundled payment target rate 
of $20,000 to $25,000 for most procedures. Prevention of surgical 
site infections is a significant contributor to the economic viability of 
a joint replacement program.

   Presurgical testing to reduce post–joint 
replacement infections 

Intranasal colonization with MRSA or MSSA is a well-documented 
risk factor for developing a post-surgical infection. Colonized 
patients are nine times more likely to develop an SSI,19 and more 
than eight out of 10 cases of S. aureus bacteremia are believed 
to be caused by a patient’s own flora.20,21 Intranasal mupirocin 
and daily chlorhexidine baths have been shown to be an effective 
preoperative eradication strategy for MSSA- or MRSA-colonized 
patients,16,22 but indiscriminate use can result in the development 
of antibiotic resistance and runs counter to the principles of 
antimicrobial stewardship. Therefore, presurgical testing for MRSA 
and MSSA with appropriate decolonization measures for patients 

The CJR Program has its own quality metrics, which include a 
complications measure, a patient experience measure, and patient-
reported outcomes. However, incentives and penalties associated 
with major orthopedic surgery are not exclusive to the CJR 
Program. Readmission rates and rates of HAIs are also measured 
for other quality programs not specifically associated with the CJR 
bundle, multiplying the importance of these metrics. For individual 
and institutional providers to operate successfully under this type of 
payment system, cost reductions must target the post-acute care 
phase, reducing factors like postsurgical emergency department 
visits, readmissions, inpatient hospital days, and costs incurred by 
preventable conditions such as postoperative infections. Infection 
prevention, in fact, may be a particularly critical component of joint 
replacement episodes of care.

   The critical role of infection prevention in the 
CJR Program

Surgical site infections (SSIs) are a known and often preventable 
complication of surgery.  Indeed, SSIs are the most common and 
costly HAI, accounting for approximately 20% of all HAIs in the 
United States.8,9,10 The financial burden is considerable. In fact, the 
cost of care for patients without an SSI is a fraction of the cost for 
those with an SSI.9,11,12 For patients with SSIs, hospitalization is 
prolonged, readmission rates are higher, and resource utilization 
is increased.11,12,13 Yet it is not just a financial issue: there are 
considerable clinical implications of SSIs in CJR. Joint replacement-
related infections are generally more severe than other surgical 
infections given the nature of the surgery performed and the 
obligatory presence of surgical hardware; therefore, morbidity 
and mortality are increased. Coming full circle, morbidity equates 
to increased but potentially preventable costs, and these impacts 
are in addition to the physical and mental ”cost’” incurred by the 
patient.13 

The readmission rate following joint replacement surgery is 
approximately 4% to 5%, with a third of patients readmitted due 

   Figure 1: Time to Onset of Invasive Staphylococcus aureus Infection after Orthopedic Prosthetic-Insertion Surgery15 

In a study of 13,719 prosthetic knee or hip insertion procedures, S. aureus caused 55% of 167 postoperative invasive infections. Although 30-day 
readmission penalties put an emphasis on the first 30 days post-procedure, only 45% and 69% of infections after knee and hip replacements, respectively, 
are diagnosed within the first 30 days. The CJR Program extends to 90 days post-discharge, including many more cases of infection within this window.
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proven to lower postoperative infection and mortality rates and 
reduce overall length of hospital stays and the cost of care.29,30,31 This 
means that presurgical testing using molecular diagnostics to guide 
SSI prevention efforts could have a positive impact on not only the 
CJR Program metrics, but also other CMS quality incentive program 
measures; for example, by helping to prevent additional penalties 
under the Hospital Readmissions Reduction Program. Moreover, 
rapid and accurate detection of colonization facilitates targeted 
infection control practices, can be incorporated into preoperative 
workflow procedures, and is in alignment with accepted infection 
control strategies.  

   Conclusion

The CJR Program represents a fundamental shift in the standard 
reimbursement framework in U.S. healthcare. Providers of 
orthopedic surgery are now tasked with redefining their policies and 
processes to meet new CMS requirements, and infection prevention 
will, by necessity, be an integral component of managing the value-
based CJR Program. Rapid, on-demand molecular testing of 
patients prior to their surgery, followed by effective decolonization 
strategies to reduce SSIs is a key example of how providers may be 
able to meet this challenge by coupling clinical benefits and financial 
risk remediation strategies together. 
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  CJR By The Numbers

who test positive for these organisms is often advocated prior to 
total joint and other orthopedic procedures. This strategy to reduce 
SSIs becomes even more of an imperative with implementation of 
the CJR prospective payment model. 

While preoperative screening and decolonization in orthopedic 
patients has been shown to be an effective means to reduce SSIs,22 

questions remain about the most efficient and effective means of 
achieving this goal. One approach is universal decolonization of 
patients by using mupirocin and chlorhexidine baths. In theory, when 
all patients are decolonized the risk of SSIs should be reduced. 
In practice, however, implementation of universal decolonization 
is often incomplete. Patients may undergo surgery before 
decolonization can be completed,23 standard culture techniques 
may miss MRSA colonization in up to a third of cases,24,25 and, 
more important, universal decolonization contradicts the principles 
of antibiotic stewardship by potentially driving antibiotic resistance 
through selection pressure.26,27,28 

An alternative approach, which has been widely adopted in many 
hospitals in lieu of universal decolonization, is targeted decolonization 
after screening patients with rapid molecular diagnostic tests to 
identify carriers. The molecular tests have higher sensitivity than 
culture does, while maintaining high specificity. Infection control 
practices that include PCR-based presurgical testing have been 

Hospitals will be reimbursed at a target payment of $20,000 to $25,000 for most 
procedures. A single MRSA infection can cost as much as $100,000, exceeding 

payment for the entire episode of care, resulting in a financial loss to the hospital for 
the specific case and impacting hospital quality metrics.
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APPENDIX A: CJR Metropolitan Statistical Areas (MSAs)

MANDATORY VOLUNTARY

Akron, OH Albuquerque, NM

Asheville, NC Athens-Clarke County, GA

Austin-Round Rock, TX Bismarck, ND

Beaumont-Port Arthur, TX Boulder, CO

Cincinnati, OH-KY-IN Buffalo-Cheektowaga-Niagara Falls, NY

Corpus Christi, TX Cape Girardeau, MO-IL

Dothan, AL Carson City, NV

Florence, SC Charlotte-Concord-Gastonia, NC-SC

Gainesville, FL Columbia, MO

Greenville, NC Decatur, IL

Harrisburg-Carlisle, PA Denver-Aurora-Lakewood, CO

Hot Springs, AR Durham-Chapel Hill, NC

Killeen-Temple, TX Flint, MI

Los Angeles-Long Beach-Anaheim, CA Gainesville, GA

Lubbock, TX Indianapolis-Carmel-Anderson, IN

Memphis, TN-MS-AR Kansas City, MO-KS

Miami-Fort Lauderdale-West Palm Beach, FL Lincoln, NE

Monroe, LA Madison, WI

Montgomery, AL Milwaukee-Waukesha-West Allis, WI

New Haven-Milford, CT Modesto, CA

New Orleans-Metairie, LA Naples-Immokalee-Marco Island, FL

New York-Newark-Jersey City, NY-NJ-PA Nashville-Davidson-Murfreesboro-Franklin, TN

Oklahoma City, OK Norwich-New London, CT

Orlando-Kissimmee-Sanford, FL Ogden-Clearfield, UT

Pensacola-Ferry Pass-Brent, FL Portland-Vancouver-Hillsboro, OR-WA

Pittsburgh, PA Saginaw, MI

Port St. Lucie, FL St. Louis, MO-IL

Provo-Orem, UT San Francisco-Oakland-Hayward, CA

Reading, PA Seattle-Tacoma-Bellevue, WA

Sebastian-Vero Beach, FL South Bend-Mishawaka, IN-MI

Tampa-St. Petersburg-Clearwater, FL Staunton-Waynesboro, VA

Toledo, OH Topeka, KS

Tuscaloosa, AL Wichita, KS

Tyler, TX

CJR Mandatory Participation MSAs CJR Voluntary Participation MSAs 


