
  �Burden of joint replacement SSIs

There are more than 1 million total hip and total knee replacement 
procedures performed in the United States each year.4 These 
procedures are now the most commonly performed inpatient 
surgeries for Medicare beneficiaries5,6 and the number is likely to 
increase as the population ages. In fact, estimates suggest the 
number of hip and knee procedures is expected to more than 
double and quadruple, respectively, in the next decades.7 

SSIs are a common yet often preventable complication of surgery, 
accounting for approximately 20% of all healthcare-associated 
infections (HAIs) in the United States.8,9,10 The financial burden 
associated with SSIs is considerable. 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 

Presurgical Molecular Testing for 
Staphylococcal Nasal Colonization:  
A Targeted Approach to Reducing 
Surgical Site Infections   

The readmission rate following joint replacement surgery is 
approximately 4% to 5%, with a third of patients readmitted due 
to postsurgical infections.14 The projected costs of either a post–
prosthetic knee or hip S. aureus infection is as high as $100,000 per 
infection.15 

Yet, SSIs are not just a financial issue. There are considerable clinical 
implications to the patient for SSIs as well. Joint replacement–
related infections are generally more severe than other surgical 
infections, and given the nature of the surgery performed and the 
obligatory presence of surgical hardware, morbidity and mortality 
are also increased. 

A Diagnostics First Publication

Routine molecular testing of the nares for the presence of Staphylococcus aureus followed by targeted 
decolonization of patients carrying either S. aureus (SA) or Methicillin-resistant S. aureus (MRSA) prior to surgery is 
an effective strategy for preventing surgical site infections (SSIs).1,2,3 It is consistent with both infection prevention 
and antimicrobial stewardship efforts. This article provides an overview of the value of presurgical molecular testing 
and targeted decolonization at reducing post–joint replacement SSIs. 
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  �Approaches to decolonization

While preoperative screening and decolonization in orthopedic 
patients has been shown to be an effective means to reduce SSIs,21 

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,22 standard culture techniques 
may miss MRSA colonization in up to a third of cases,23,24 and, 
more important, universal decolonization contradicts the principles 
of antibiotic stewardship by potentially driving antibiotic resistance 
through selection pressure.25,26,27 

An alternative approach, which has been widely adopted in many 
hospitals in lieu of universal decolonization, is targeted decolonization 
after testing patients with rapid molecular diagnostic tests to identify 
carriers. The molecular tests have higher sensitivity than culture 
while maintaining high specificity. Infection control practices that 
include polymerase chain reaction–based presurgical testing have 
been proven to lower postoperative infection and mortality rates and 
reduce overall length of hospital stays and the cost of care.1,2,3 

Presurgical testing using molecular diagnostics to guide SSI 
prevention efforts could also have a positive impact on Centers for 
Medicare & Medicaid Services quality incentive program measures 
by helping to prevent readmissions that could lead to penalties under 
the Hospital Readmissions Reduction Program.28 Moreover, rapid 
and accurate detection of colonization facilitates targeted infection 
control practices, which can be incorporated into preoperative 
workflow procedures, and is in alignment with accepted infection 
control strategies.

  �Presurgical testing for nasal colonization 
to reduce risk of post–joint replacement 
infections 

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 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 

Intranasal colonization with MRSA or MSSA is a well-documented 
risk factor for developing a post-surgical infection. Colonized 
patients are up to 9 times more likely to develop an SSI,18 and 
more than 8 out of 10 cases of S. aureus bacteremia are believed 
to be caused by a patient’s own flora.19,20 Intranasal mupirocin 
and daily chlorhexidine baths have been shown to be an effective 
preoperative eradication strategy for MRSA- or MSSA-colonized 
patients,16,21 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 
who test positive for these organisms can be an effective strategy 
prior to total joint and other orthopedic procedures.

9x
Colonized patients are 9 times 
more likely to develop an SSI

Standard culture techniques 
may miss MRSA colonization 

in up  to a third of cases

1/3
More than 8 out of 10 cases 

of S. aureus bacteremia are believed 
to be caused by a patient’s own �ora



CORPORATE HEADQUARTERS

904 Caribbean Drive
Sunnyvale, CA 94089 USA 

TOLL FREE 1.888.336.2743 
PHONE 1.408.541.4191 
FAX 1.408.541.4192

EUROPEAN HEADQUARTERS

Vira Solelh
81470 Maurens-Scopont France

PHONE 33.563.82.53.00
FAX   33.563.82.53.01

www.Cepheid.com

A better way.

REFERENCES

1.	 Bode LG, et al. Preventing surgical-site infections in nasal carriers of 
Staphylococcus aureus. N Engl J Med. 2010;362:9-17.

2.	 Jain R, et al. Veterans Affairs initiative to prevent methicillin-resistant 
Staphylococcus aureus infections. N Engl J Med. 2011;364:1419-30.

3.	 van Rijen MML, et al. Reduced Costs for Staphylococcus aureus Carriers 
Treated Prophylactically with Mupirocin and Chlorhexidine in Cardiothoracic 
and Orthopaedic Surgery. PLoS One. 2012;7:e43065.

4.	 Kremers HM, et al. Prevalence of Total Hip and Knee Replacement in the 
United States. J Bone Joint Surg Am. 2015;97:1386–1397.

5.	 Medicare Program; Changes to the Comprehensive Care for Joint 
Replacement Model (CJR), 82 Fed. Reg. 180 (January 3, 2017) (to be 
codified at 42 CFR 510 and 512). 

6.	 Centers for Medicare & Medicaid Services. 2017. Comprehensive Care for 
Joint Replacement Model.  Accessed April 2017. https://innovation.cms.gov/
initiatives/cjr, 

7.	 Kurtz S, et al. Projections of primary and revision hip and knee arthroplasty in 
the United States from 2005 to 2030. J Bone Joint Surg Am. 2007;89:780-5.

8.	 Magill SS, et al. Multistate point-prevalence survey of health care–associated 
infections. N Engl J Med. 2014;370:1198-208.

9.	 Scott R. The Direct Medical Costs of Healthcare-Associated Infections in 
US Hospitals and the Benefits of Prevention. Division of Healthcare Quality 
Promotion, National Center for Preparedness, Detection, and Control of 
Infectious Diseases, Coordinating Center for Infectious Diseases, Centers for 
Disease Control and Prevention. Polock DA, Stone PW, editors. London, UK: 
Economist; 2009.

10.	Ban KA, et al. American College of Surgeons and Surgical Infection 
Society: Surgical Site Infection Guidelines, 2016 Update. J Am Coll Surg. 
2017;224:59-74.

11.	Engemann JJ, et al. Adverse clinical and economic outcomes attributable to 
methicillin resistance among patients with Staphylococcus aureus surgical 
site infection. Clin Infect Dis. 2003;36:592-8.

12.	Broex EC, et al. Surgical site infections: how high are the costs? J Hosp 
Infect. 2009;72:193-201.

13.	Badia JM, et al. Impact of surgical site infection on healthcare costs and 
patient outcomes: a systematic review in six European countries. J Hosp 
Infect. 2017; 96:1-15.

14.	Zawadzki N, et al. Readmission due to Infection Following Total Hip and Total 
Knee Procedures: A Retrospective Study. Ed. Steven Callens. Medicine 96.38 
(2017): e7961.

15.	The Business Case, A Brief for Hospital Administrators: Prevent Surgical 
Site Infection for Hip and Knee Arthroplasty. Cambridge, MA: Institute for 
Healthcare Improvement; 2012. (Available at www.IHI.org)

16.	Moroski NM, et al. Is preoperative staphylococcal decolonization efficient in 
total joint arthroplasty. J Arthroplasty. 2015;30(3):444-6.

17.	Rao N, et al. A Preoperative Decolonization Protocol for Staphylococcus 
aureus Prevents Orthopaedic Infections. Clin Orthop Relat Res. 
2008;466:1343-8.

18.	Kluytmans J, et al. Nasal carriage of Staphylococcus aureus: epidemiology, 
underlying mechanisms, and associated risks. Clin Microbiol Rev. 
1997;10:505-20.

19.	von Eiff C, et al. Nasal carriage as a source of Staphylococcus aureus 
bacteremia. Study Group. N Engl J Med. 2001;344:11-6.

20.	Critchley IA. Eradication of MRSA nasal colonization as a strategy for infection 
prevention. Drug Discov Today Ther Strateg. 2006;3:189-95.

21.	Chen AF, et al. Preoperative decolonization effective at reducing 
staphylococcal colonization in total joint arthroplasty patients. J Arthroplasty. 
2013;28(8 Suppl):18-20.

22.	Kapadia BH, et al. Patient Compliance with Preoperative Disinfection 
Protocols for Lower Extremity Total Joint Arthroplasty. Surg Technol Int. 
2015;26:351-4.

23.	Wisniewski, TR. Comparison of Bio-Rad MRSA Select Agar with BBL 
ChromAgar for MRSA Nares Swab Surveillance Cultures in VISN 12. 
ASM2008;C-130.

24.	Nahimana I, et al. Evaluation of three chromogenic media (MRSA-ID, 
MRSA-Select and CHROMagar MRSA) and ORSAB for surveillance 
cultures of methicillin-resistant Staphylococcus aureus. Clin Microbiol Infect. 
2006;12:1168-74.

25.	Simor AE, et al. Mupirocin-Resistant, Methicillin-Resistant Staphylococcus 
aureus Strains in Canadian Hospitals. Antimicrob Agents Chemother. 
2007;51:3880-6.

26.	Miller MA, et al. Development of mupirocin resistance among methicillin-
resistant Staphylococcus aureus after widespread use of nasal mupirocin 
ointment. Infect Control Hosp Epidemiol. 1996;17:811-3.

27.	Wand ME, et al. Mechanisms of Increased Resistance to Chlorhexidine and 
Cross-Resistance to Colistin following Exposure of Klebsiella pneumoniae 
Clinical Isolates to Chlorhexidine. Antimicrob Agents Chemother. 2017;61: 
e01162-16.

28.	CMS. Readmissions Reduction Program https://www.cms.gov/medicare/
medicare-fee-for-service-payment/acuteinpatientpps/readmissions-reduction-
program.html. accessed 20 June 2018.


