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Abstract


There are conflicting results regarding the impact of rheumatoid arthritis (RA) on total knee arthroplasty (TKA) outcomes. Therefore, the purpose of this study was to compare outcomes of patients with and without RA undergoing primary TKA. Specifically, we assessed (1) 90-day medical complications, (2) 90-day readmission rates, (3) short-term implant-related complications, (4) 1-year mortality, and (5) total global 90-day episode-of-care costs. The authors of the study hypothesize that RA would increase the rate of medical- and implant-related complications, readmission rates, and costs. A retrospective level of evidence III study was conducted using the Medicare standard analytical files from the PearlDiver database. Patients were queried using the International Classification of Disease, ninth revision codes. Patients with RA were randomly matched 1:1 to controls according to age, gender, and Charlson's comorbidity index. Two mutually exclusive cohorts were formed. Medical- and implant-related complications, readmission rates, and costs were analyzed and compared between the cohorts. Statistical analysis using logistic regression was performed calculating odds ratios (OR), 95% confidence intervals (95% CI), and their respective p-values. The query returned 102,898 patients with (n = 51,449) and without (n = 51,449) RA undergoing primary TKA within the Medicare database from 2005 to 2014. Patients with RA had greater odds of medical complications (OR: 2.08, 95% CI: 1.98–2.20, p < 0.001), implant complications (OR: 1.30, 95% CI: 1.24–1.36, p < 0.001), 1-year mortality (OR: 1.35, 95% CI: 0.68–2.70, p = 0.39), total 90-day episode-of-care costs ($16,605 vs. 15,716.53; p < 0.001), and 90-day readmission rates were similar between cohorts (OR: 1.08, 95% CI: 1.05–1.12, p < 0.001). RA increases postoperative complications and costs following primary TKA within Medicare patients. Comprehensive preoperative optimization for patients with a diagnosis of RA may mitigate perioperative complications, thus improving patient outcomes, and ultimately reducing episode-of-care costs.




        
[bookmark: N10C34]
Keywords

total knee arthroplasty - 
rheumatoid arthritis - 
Medicare - 
outcomes
      




[bookmark: N11519]
Supplementary Material


	
Supplementary Material











 

[bookmark: ]

[bookmark: N11530]
	
References


	
[bookmark: JR180438oa-1]1 

Bhatia D, 


Bejarano T, 


Novo M. 

Current interventions in the management of knee osteoarthritis. J Pharm Bioallied Sci 2013; 5 (01) 30-38 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-2]2 

Daigle ME, 


Weinstein AM, 


Katz JN, 


Losina E. 

The cost-effectiveness of total joint arthroplasty: a systematic review of published literature. Best Pract Res Clin Rheumatol 2012; 26 (05) 649-658 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-3]3 

Kurtz S, 


Ong K, 


Lau E, 


Mowat F, 


Halpern M. 

Projections of primary and revision hip and knee arthroplasty in the United States from 2005 to 2030. J Bone Joint Surg Am 2007; 89 (04) 780-785 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-4]4 

Singh JA, 


Schleck C, 


Harmsen WS, 


Jacob AK, 


Warner DO, 


Lewallen DG. 

Current tobacco use is associated with higher rates of implant revision and deep infection after total hip or knee arthroplasty: a prospective cohort study. BMC Med 2015; 13: 283 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-5]5 

Teo BJX, 


Chong HC, 


Yeo W, 


Tan AHC. 

The impact of diabetes on patient outcomes after total knee arthroplasty in an Asian population. J Arthroplasty 2018; 33 (10) 3186-3189 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-6]6 

Choi Y-J, 


Ra HJ. 

Patient satisfaction after total knee arthroplasty. Knee Surg Relat Res 2016; 28 (01) 1-15 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-7]7 

Baker P, 


Petheram T, 


Jameson S, 


Reed M, 


Gregg P, 


Deehan D. 

The association between body mass index and the outcomes of total knee arthroplasty. J Bone Joint Surg Am 2012; 94 (16) 1501-1508 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-8]8 

Sugita S, 


Chikuda H, 


Kadono Y. 

, et al.  Clinical characteristics of rheumatoid arthritis patients undergoing cervical spine surgery: an analysis of National Database of Rheumatic Diseases in Japan. BMC Musculoskelet Disord 2014; 15: 203 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-9]9 

Kapetanovic MC, 


Lindqvist E, 


Saxne T, 


Eberhardt K. 

Orthopaedic surgery in patients with rheumatoid arthritis over 20 years: prevalence and predictive factors of large joint replacement. Ann Rheum Dis 2008; 67 (10) 1412-1416 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-10]10 

Hunter TM, 


Boytsov NN, 


Zhang X, 


Schroeder K, 


Michaud K, 


Araujo AB. 

Prevalence of rheumatoid arthritis in the United States adult population in healthcare claims databases, 2004-2014. Rheumatol Int 2017; 37 (09) 1551-1557 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-11]11 

Deane KD, 


Demoruelle MK, 


Kelmenson LB, 


Kuhn KA, 


Norris JM, 


Holers VM. 

Genetic and environmental risk factors for rheumatoid arthritis. Best Pract Res Clin Rheumatol 2017; 31 (01) 3-18 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-12]12 

da Silva E, 


Doran MF, 


Crowson CS, 


O'Fallon WM, 


Matteson EL. 

Declining use of orthopedic surgery in patients with rheumatoid arthritis? Results of a long-term, population-based assessment. Arthritis Rheum 2003; 49 (02) 216-220 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-13]13 

Stundner O, 


Danninger T, 


Chiu Y-L. 

, et al.  Rheumatoid arthritis vs osteoarthritis in patients receiving total knee arthroplasty: perioperative outcomes. J Arthroplasty 2014; 29 (02) 308-313 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-14]14 

Vakharia RM, 


Vakharia AM, 


Ameri B, 


Niedzielak T, 


Donnally 3rd CJ, 


Malloy 4th JP. 

Hypothyroidism increases 90-day postoperative complications in patients undergoing primary single level anterior cervical disectomy and fusion: a matched control analysis. Journal of Spine Surgery (Hong Kong) 2018; 4 (02) 274 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-15]15 

Donnally 3rd CJ, 


Vakharia RM, 


Rush 3rd AJ, 


Damodar D, 


Vakharia AJ, 


Goz V, 


Lebwohl NH. 

Fibromyalgia as a predictor of increased post-operative complications, readmission rates and hospital costs in patients undergoing posterior lumbar spine fusion. Spine (Phila Pa 1976). 2019; 44 (04) E233-E238 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-16]16 

Damodar D, 


Berglund DD, 


Vakharia RM, 


Mijic D, 


Kalandiak SP, 


Levy JC. 

Morbid obesity and 1-year costs after elbow dislocation. J Orthop 2018; 15 (03) 817-819 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-17]17 

Buller LT, 


Rosas S, 


Sabeh KG, 


Roche MW, 


McLawhorn AS, 


Barsoum WK. 

Hypothyroidism increases 90-day complications and costs following primary total knee arthroplasty. J Arthroplasty 2018; 33 (04) 1003-1007 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-18]18 

Kurowicki J, 


Rosas S, 


Khlopas A. 

, et al.  Impact of perioperative HbA1c on reimbursements in diabetes mellitus patients undergoing total hip arthroplasty: a nationwide analysis. J Arthroplasty 2018; 33 (07) 2038-2042 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-19]19 

Minichiello E, 


Semerano L, 


Boissier MC. 

Time trends in the incidence, prevalence, and severity of rheumatoid arthritis: a systematic literature review. Joint, Bone, Spine: revue du rhumatisme 2016; 83 (06) 625 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-20]20 

Yunt ZX, 


Solomon JJ. 

Lung disease in rheumatoid arthritis. Rheum Dis Clin North Am 2015; 41 (02) 225-236 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-21]21 

Swigris JJ, 


Yorke J, 


Sprunger DB. 

, et al.  Assessing dyspnea and its impact on patients with connective tissue disease-related interstitial lung disease. Respir Med 2010; 104 (09) 1350-1355 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-22]22 

Turesson C, 


O'Fallon WM, 


Crowson CS, 


Gabriel SE, 


Matteson EL. 

Occurrence of extraarticular disease manifestations is associated with excess mortality in a community based cohort of patients with rheumatoid arthritis. J Rheumatol 2002; 29 (01) 62-67 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-23]23 

Cojocaru M, 


Cojocaru IM, 


Silosi I, 


Vrabie CD. 

Pulmonary manifestations of systemic autoimmune diseases. Maedica (Buchar) 2011; 6 (03) 224-229 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-24]24 

Gauhar UA, 


Gaffo AL, 


Alarcón GS. 

Pulmonary manifestations of rheumatoid arthritis. Semin Respir Crit Care Med 2007; 28 (04) 430-440 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR180438oa-25]25 

Solomon JJ, 


Brown KK. 

Rheumatoid arthritis-associated interstitial lung disease. Open Access Rheumatol 2012; 4: 21-31 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-26]26 

Nicola PJ, 


Maradit-Kremers H, 


Roger VL. 

, et al.  The risk of congestive heart failure in rheumatoid arthritis: a population-based study over 46 years. Arthritis Rheum 2005; 52 (02) 412-420 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-27]27 

Demoruelle MK, 


Weisman MH, 


Simonian PL. 

, et al.  Brief report: airways abnormalities and rheumatoid arthritis-related autoantibodies in subjects without arthritis: early injury or initiating site of autoimmunity?. Arthritis Rheum 2012; 64 (06) 1756-1761 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-28]28 

Choi HK, 


Rho YH, 


Zhu Y, 


Cea-Soriano L, 


Aviña-Zubieta JA, 


Zhang Y. 

The risk of pulmonary embolism and deep vein thrombosis in rheumatoid arthritis: a UK population-based outpatient cohort study. Ann Rheum Dis 2013; 72 (07) 1182-1187 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-29]29 

Kim SC, 


Schneeweiss S, 


Liu J, 


Solomon DH. 

Risk of venous thromboembolism in patients with rheumatoid arthritis. Arthritis Care Res (Hoboken) 2013; 65 (10) 1600-1607 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-30]30 

Fox EA, 


Kahn SR. 

The relationship between inflammation and venous thrombosis. A systematic review of clinical studies. Thromb Haemost 2005; 94 (02) 362-365 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR180438oa-31]31 

Yoo JD, 


Kim NK. 

Periprosthetic fractures following total knee arthroplasty. Knee Surg Relat Res 2015; 27 (01) 1-9 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-32]32 

Meding JB, 


Keating EM, 


Ritter MA, 


Faris PM, 


Berend ME. 

Long-term followup of posterior-cruciate-retaining TKR in patients with rheumatoid arthritis. Clin Orthop Relat Res 2004; (428) 146-152 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-33]33 

Bongartz T, 


Halligan CS, 


Osmon DR. 

, et al.  Incidence and risk factors of prosthetic joint infection after total hip or knee replacement in patients with rheumatoid arthritis. Arthritis Rheum 2008; 59 (12) 1713-1720 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-34]34 

Yeganeh MH, 


Kheir MM, 


Shahi A, 


Parvizi J. 

Rheumatoid arthritis, disease modifying agents, and periprosthetic joint infection: what does a joint surgeon need to know?. J Arthroplasty 2018; 33 (04) 1258-1264 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-35]35 

Mosleh-Shirazi MS, 


Ibrahim M, 


Pastides P, 


Khan W, 


Rahman H. 

An insight into methods and practices in hip arthroplasty in patients with rheumatoid arthritis. Int J Rheumatol 2015; 2015: 140143 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-36]36 

Lee JK, 


Choi C-H. 

Total knee arthroplasty in rheumatoid arthritis. Knee Surg Relat Res 2012; 24 (01) 1-6 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-37]37 

Goodman SM, 


Springer B, 


Guyatt G. 

, et al.  2017 American College of Rheumatology/American Association of Hip and Knee Surgeons Guideline for the Perioperative Management of Antirheumatic Medication in patients with rheumatic diseases undergoing elective total hip or total knee arthroplasty. Arthritis Rheumatol 2017; 69 (08) 1538-1551 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-38]38 

Chughtai M, 


Gwam CU, 


Mohamed N. 

, et al.  The epidemiology and risk factors for postoperative pneumonia. J Clin Med Res 2017; 9 (06) 466-475 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-39]39 

Kazaure HS, 


Martin M, 


Yoon JK, 


Wren SM. 

Long-term results of a postoperative pneumonia prevention program for the inpatient surgical ward. JAMA Surg 2014; 149 (09) 914-918 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-40]40 

Dasta JF, 


Pilon D, 


Mody SH. 

, et al.  Daily hospitalization costs in patients with deep vein thrombosis or pulmonary embolism treated with anticoagulant therapy. Thromb Res 2015; 135 (02) 303-310 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-41]41 

Shields E, 


Behrend C, 


Bair J, 


Cram P, 


Kates S. 

Mortality and financial burden of periprosthetic fractures of the femur. Geriatr Orthop Surg Rehabil 2014; 5 (04) 147-153 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-42]42 

Goodman SM, 


Springer B, 


Guyatt G. 

, et al.  2017 American College of Rheumatology/American Association of Hip and Knee Surgeons Guideline for the Perioperative Management of Antirheumatic Medication in patients with rheumatic diseases undergoing elective total hip or total knee arthroplasty. Arthritis Care Res (Hoboken) 2017; 69 (08) 1111-1124 





PubMedGoogle Scholar





	
[bookmark: JR180438oa-43]43 

Cancienne JM, 


Werner BC, 


Browne JA. 

Is there an association between hemoglobin A1C and deep postoperative infection after TKA?. Clin Orthop Relat Res 2017; 475 (06) 1642-1649 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR180438oa-44]44 

Al Kazzi ES, 


Lau B, 


Li T, 


Schneider EB, 


Makary MA, 


Hutfless S. 

Differences in the prevalence of obesity, smoking and alcohol in the United States nationwide inpatient sample and the behavioral risk factor surveillance system. PLoS One 2015; 10 (11) e0140165 





CrossrefPubMedGoogle Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 34.205.43.164
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  