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Title 1 

Economic Evaluation of Antibacterial Coatings on Healthcare Costs in First Year Following 2 

Total Joint Arthroplasty 3 

ABSTRACT 4 

Background 5 

Antibacterial coatings (ABCs) of implants have proven safe and effective to reduce post-surgical infection, but little is 6 

known about their possible economic impact on large-scale use. This study evaluated the point of economic balance, 7 

during the first year after surgery, and the potential overall annual healthcare cost savings of three different antibacterial 8 

technologies applied to joint arthroplasty: a dual antibiotic-loaded bone cement (COPAL G+C®), an antibacterial 9 

hydrogel coating (DAC®) and a silver coating (Agluna®).  10 

Methods 11 

The variables included in the algorithm were: average cost and number of primary joint replacements; average cost per 12 

patient of the ABC; incidence of periprosthetic joint infections and expected reduction using the ABCs; average cost of 13 

infection treatment and expected number of cases. 14 

Results 15 

The point of economic balance for COPAL G+C®, DAC®, and Agluna® in the first year after surgery was reached in 16 

patient populations with an expected post-surgical infection rate of 1.5%, 2.6%, and 19.2%, respectively. If applied on a 17 

national scale, in a moderately high-risk population of patients with a 5% expected post-surgical infection rate, COPAL 18 

G+C® and DAC® hydrogel would provide annual direct cost savings of approximately €48,800,000 and €43,200,000 19 

(€1,220 and €1,080 per patient), respectively, while the silver coating would be associated with an economic loss of 20 

approximately €136,000,000. 21 

Conclusion 22 

This economic evaluation shows that ABC technologies have the potential to decrease healthcare costs primarily by 23 

decreasing the incidence of surgical site infections, provided that the technology is used in the appropriate risk class of 24 

patients. 25 

 26 

Keywords  27 

Cost; Economics; Antibacterial; Coating; Infection; Arthroplasty. 28 

 29 

INTRODUCTION 30 

Infection remains among the chief reasons for joint replacement failure [1]. Periprosthetic joint infections (PJI) are 31 

associated with increased costs for public health systems mainly because of additional surgeries, prolonged 32 

hospitalization, increased length of rehabilitation, and increased use of antibiotics [2]. Moreover, PJIs are associated 33 

with an increase in morbidity and mortality [3]. Unless novel, effective measures are taken to reduce the incidence of 34 

surgical site infections (SSIs), these complications will become an accruing burden to the health care system in the next 35 

two decades [4, 5]. 36 

Antibacterial coatings (ABC) of implants offer an attractive option to reduce post-surgical infections [6]. A strong 37 

recommendation was delivered in a recent international consensus meeting on PJIs concerning the need to develop 38 

effective antibacterial surfaces that prevent bacterial adhesion, implant colonization, and proliferation into surrounding 39 
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tissues [7]. In line with this vision, various technologies have been introduced in the clinical setting to protect joint 40 

prostheses from bacterial colonization [8, 9], including antibiotic-loaded polymethylmethacrylate (antibiotic-loaded 41 

bone cements) [10-12], antibiotic-loaded bone allografts [13], antibacterial hyaluronic-based hydrogel [14-17], and 42 

silver coatings [18-21]. Furthermore, several other promising technologies are under development and may reach the 43 

market in the near future [6, 22]. 44 

Among the various factors for an ABC technology to be successful and implemented in routine clinical practice, its 45 

economic sustainability plays a strategic role. Health technology assessment is increasingly used to inform coverage, 46 

access, and utilization of medical technologies [23] as, for example, in molecular diagnostics [24] and medical devices 47 

[25]. To the best of our knowledge, no study to date has addressed the possible economic impact of antibacterial 48 

technologies designed to protect orthopedic implants [26]. Furthermore, the cost-to-benefit ratio of any device 49 

employed to reduce post-surgical infection is strictly related to the expected complications rate, which may be 20 times 50 

higher in patients with specific co-morbidities [27]. The aim of this health economics study was to assess the cost-51 

effectiveness of three currently available antibacterial coatings of joint prostheses and compare their direct and indirect 52 

hospital costs with those of unprotected implants, taking into consideration the expected SSI rate. To this aim, we asked 53 

the following questions: (1) What is the point of economic balance of using an antibacterial coating per 1,000 patients at 54 

our institution, during the first year after surgery? (2) What are the overall potential annual cost savings for a large, 55 

European national healthcare system when an antibacterial coating is applied to joint prosthesis for implantation in a 56 

high-risk patient population?  57 

 58 

METHODS 59 

The decision-analytic modelling approach to the cost-effectiveness analysis presented here is based upon the framework 60 

of Diaz-Ledezma et al. [28], who assessed the effectiveness of different diagnostic tests for PJI in relation to benefits, 61 

opportunities, economics costs, and risks, and on a recent analysis by Kapadia et al. [29]. We investigated the 62 

consequences of post-surgical PJI on the economic impact in the first year following surgery of three different 63 

antibacterial coating technologies versus unprotected implants: 1) a high-dose, dual-antibiotics (gentamicin and 64 

clindamycin) loaded bone cement (COPAL G+C®, Heraeus Medical GmbH, Wehrheim, Germany) [30]; 2) a fast-65 

resorbable hydrogel coating composed of covalently linked hyaluronan and poly-D,L-lactide (Defensive Antibacterial 66 

Coating, DAC®, Novagenit Srl, Mezzolombardo, Italy) [17] which is applied by the surgeon at the time of surgery to 67 

the surface of all components of a cementless joint prosthesis; and 3) Agluna® (Accentus Medical Ltd, Oxfordshire, 68 

UK, a silver-enhanced, custom-made tumor endoprosthesis (Stanmore Implants Worldwide Ltd, Elstree, UK) [21].  69 

For each technology we evaluated and compared the average direct hospital cost per patient at our institution. 70 

Furthermore, we assessed and estimated the cost of joint replacement procedures and the indirect hospital costs 71 

associated with the expected rate of post-surgical infection and relative costs. We adopted a static perspective that 72 

focused only on the short-term costs that may arise in the immediate postsurgical period (one year) after a primary 73 

operation. Hence, our methodology does not allow for long-term economic assessment, which would also account for 74 

the treatment of late infections, infection recurrences, and complications arising from infection treatment.  75 

(A) Direct costs  76 

The total direct costs to hospitals refer to the costs of the primary procedure, as assessed from a review of the related 77 

European literature, and to the cost of the antibacterial coating applied during surgery, as measured by the undiscounted 78 

list prices at our institution. On an aggregate level, the total direct costs per total joint arthroplasty (TJA) are given by 79 

the following equation: 80 
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The cost of a primary joint replacement was derived from the analysis by Stargardt [31], who assessed the average cost 81 

of primary hip replacement in nine Member States of the European Union in 2008: the total cost of treatment ranged 82 

from € 1,290 (Hungary) to € 8,739 (The Netherlands), with a mean cost of € 5,043 ± 2,071. In Italy, the average cost 83 

was € 6,795.04, with a Diagnosis-Related Group (DRG) reimbursement of € 8,963.60. Similar results were reported for 84 

primary knee replacement, with an average cost of € 6,889 for treatment in Germany [32] and £ 6,363 in the UK [33]. 85 

Considering an annual cost increase of 2% and that these studies were published between 5 and 10 years ago, for the 86 

purpose of our analysis we set the average cost at € 8,000 per primary joint replacement procedure. 87 

We took the cost of each of the three ABC technologies applied to a hip or knee implant at our facility. For this analysis 88 

we considered the undiscounted list price of COPAL G+C®, DAC®, and Agluna® silver coating. An average of two 89 

packages of COPAL® and DAC® products per patient were entered in our calculations, assuming this as the average 90 

need per patient. The undiscounted price list cost of two packages (considered as the standard use per patient) of 91 

COPAL® or DAC® at our institution was € 480 and € 1,170, respectively; the cost of a silver-coated implant exceeded 92 

that of an uncoated one by € 4,600 on average.  93 

(B.1) Indirect costs – Cost of the revision procedure 94 

Costs arising from the treatment of PJIs in the first year after the primary surgery were considered as indirect costs. For 95 

our calculations, we started with the cost of a two-stage revision surgery as standard of care for PJI. The average cost 96 

was derived from our previous observations and from the literature [34-37]. We did not consider potential costs arising 97 

from the treatment of complications or failures, which may refer, instead, to long-term economic assessment which is 98 

beyond the scope of the present analysis. The average cost per patient of PJI treatment with a two-stage revision surgery 99 

was set at € 50,000, following our and other studies, with values ranging from approximately € 40,000 to € 60,000 [34-100 

37].  101 

(B.2) Indirect costs – Coating efficacy 102 

Antibacterial coatings have proven able to abate the probability of a post-surgical site infection. To translate this 103 

medical ability into economic terms, and, more precisely, into a reduction in indirect costs, we computed the expected 104 

indirect cost, which is given by the cost of the surgical procedure, times the PJI rate and times the probability of 105 

reduction in PJI, i.e., the aggregate expected, total indirect cost of a TJA is given by the following equation: 106 

Expected indirect cost =Number of TJA * Cost of septic revision * Probability of PJI * (1 – coating abatement 

rate).  

(2) 

To compute the indirect costs that actually arise in TJAs with and without coating, we initially assessed the relative rate 107 

of post-surgical infection following joint replacement, with and without the use of the ABCs, based on our previous 108 

studies and the available literature [17, 21, 30].  109 

To calculate the economic impact of the three ABC technologies, we derived the respective potential reduction of post-110 

surgical infection from the available clinical studies. The reduction in SSI achievable using COPAL G+C was obtained 111 

from a recent study published by Sprowson and co-workers [30] [30]. In this prospective, quasi-randomized study, 848 112 

patients with an intracapsular hip fracture were treated with cemented hemiarthroplasty in a large teaching hospital; 448 113 

received low-dose single-antibiotic impregnated cement (control group) and 400 received high-dose dual-antibiotic 114 

impregnated cement (COPAL G+C, intervention group). At 1-year post-surgery, the incidence of deep SSI was 115 

significantly lower in the intervention group compared to the controls (1.1% versus 3.5%; Fisher’s exact test; p = 0.04), 116 

with an overall approximately 68% reduction in infections. 117 
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The potential reduction of SSIs using the DAC hydrogel anti-bacterial coating was obtained from the results of a 118 

prospective, randomized study performed in six European centers [17]. A total of 380 patients, scheduled for primary 119 

(n=270) or revision (n=110) total hip (N=298) or knee (N=82) joint replacement with a cementless or a hybrid implant, 120 

were randomly assigned to receive an implant with either the antibiotic-loaded DAC coating (treatment group) or 121 

without coating (control group). At a mean follow-up of 14.5 ± 5.5 months (range 6 to 24), 11 SSIs were observed in 122 

the control group and 1 in the treatment group (6% vs. 0.6%; p=0.003), with an average infection rate reduction of 123 

approximately 90%.  124 

Only retrospective studies concerning silver coating are available. A retrospective case-control study on a silver-coated 125 

tumor prosthesis in 85 patients treated between 2006 and 2011 was recently published by Wafa et al. [21] with a 126 

minimum follow up of 12 months. These data were matched with outcome in 85 control patients who received an 127 

identical but uncoated tumor prosthesis between 2001 and 2011. Indications included 50 primary reconstructions 128 

(29.4%), 79 one-stage revisions (46.5%), and 41 two-stage revisions for infection (24.1%). Comparing the matched 129 

silver-free control group versus the silver-coated mega-endoprosthesis group, there was a significant reduction in the 130 

overall postoperative infection rate from 22.4% to 11.8% (p = 0.03) in favor of the silver-coated implant group, with an 131 

average reduction of approximately 48% in infection rate. 132 

In a further analysis of the potential impact of the ABC technologies in selected cohorts of patients with at least one co-133 

morbidity (type B hosts, according to McPherson’s staging system [38]), we identified several conditions known to at 134 

least double the risk of SSI after hip or knee arthroplasty (Table 2). For the purpose of this study, the prevalence of 135 

patients with at least one risk factor for post-surgical infection after joint arthroplasty was conservatively set at 25%, in 136 

line with recent surveys [39, 40].  137 

 138 

(C) Algorithm to calculate the economic impact of anti-bacterial coatings 139 

Table 1 reports the algorithm we used to calculate the overall economic impact of ABC technologies during the first 140 

year after the primary surgery. The variables included in calculation were: average cost and number of primary joint 141 

replacements; average cost of the ABC technology per patient; incidence of PJI and expected reduction in infection rate 142 

with use of the ABC; average cost of PJI treatment and expected number of cases. Our cost assessment thus sums the 143 

total direct costs presented in equation (1) and the indirect costs of equation (2). The total, resulting costs are given by 144 

the following equation: 145 

�����	����	 = �����	��	
��	���� + ���
��
�	����	
��	����. (3) 

To identify the point of economic balance for each technology, we included patient subpopulations with a progressively 146 

higher risk of infection in the analysis. This algorithm was initially applied to a benchmark setting with an infection 147 

incidence of 2% (Table 3), which is the infection rate of the general population according to recent reports investigating 148 

the SSI rate after primary knee or hip replacement in northern Italy [41] and other countries [42, 43]. Doing so, we 149 

computed the economic impact per patient implanted with a TJA with no coating versus a TJA with a hypothetical 150 

antibacterial able to half the above-mentioned infection rate.  151 

We then identified the economic balance of each coating (Table 4), i.e., we derived the risk of infection for the general 152 

population such that a primary procedure without antibacterial coating costs as much as a procedure performed with 153 

antibacterial coating. For this purpose, we applied the abatement rate specific to each coating as previously discussed.  154 

Finally, the potential cost savings (Table 5) of large-scale application of the ABC technologies was simulated in patients 155 

with at least one co-morbidity known to at least double the risk of post-surgical infection following TJA (odds ratio or 156 

relative risk ≥2.0). 157 
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RESULTS 158 

(A) Direct costs  159 

As mentioned above, total direct costs account for both the cost of the primary procedure and for the cost of the applied 160 

antibacterial coating. For each coating considered, we applied equation (1) to compute the total direct costs for each 161 

patient undergoing a primary TJA. The resulting direct costs range from a minimum of €8,000, when no coating is 162 

applied, to a maximum of €12,600, which is the total cost whenever Agluna® is used. The total costs of COPAL G+C® 163 

and DAC® fall in between: €8,480 and €9,170, respectively. Clearly, each technology carries an increase in total direct 164 

costs: by 6% with COPAL G+C®, by 15% with DAC®, and by 58% with Agluna®.  165 

 (B.1) Indirect costs – Cost of the revision procedure 166 

As stressed earlier, the average cost of PJI treatment per patient with a two-stage revision surgery was set at € 50,000, 167 

following our and other studies showing values ranging from approximately € 40,000 to € 60,000 [34-37].  168 

(B.2) Indirect costs – Coating efficacy 169 

The indirect cost of performing a septic revision can be reduced with the application of an antibacterial coating. The 170 

greater the coating’s ability to abate the infection rate, the greater the reduction in indirect costs. We initially computed 171 

the indirect, expected costs of a hypothetical coating able to half the incidence of infection in a population with a 2% 172 

infection rate. If applied in 1,000 procedures, this hypothetical coating would generate €500,000 expected indirect costs 173 

for the treatment of septic revisions already in the first year after surgery, 50% less than the corresponding expected 174 

costs without coating (Table 3). 175 

For each coating considered, we computed the corresponding expected indirect costs considering the infection 176 

abatement ability of each single coating discussed in the Methods section. Hence, the expected indirect costs would be 177 

reduced by 68% with COPAL G+C®, by 90% with DAC®, and by 48% with AGLUNA®. 178 

 179 

 (C) Algorithm application 180 

The various scenarios anticipated earlier were simulated with the algorithm reported in Table 1. Table 3 shows the point 181 

of economical balance of the hypothetical antibacterial coating mentioned earlier, which is assumed able to reduce the 182 

infection rate from 2.0% to 1.0%. As this simulation demonstrates, the point of economic balance of the antibacterial 183 

coating would be reached at an average price of € 500 of the ABC technology.  184 

Applying the algorithm to the three technologies, we calculated the point of economic balance for each coating while 185 

taking into account its direct application costs and its ability to reduce infections. As already stressed, this assessment 186 

refers to the costs that may arise in the first year after the primary surgery. In particular, COPAL G+C®, at an average 187 

price per patient of € 480 and a SSI rate reduction of 68%, is in economical balance even if used routinely in a general 188 

population of patients, with an average risk of septic complications of 1.5% (Table 4). On the other hand, DAC®, at an 189 

average price of € 1,170per patient, if able to reduce SSI by 90%, is in economical balance when applied to a patient 190 

population with an expected rate of septic complications of 2.6% (Table 4). This would apply to the majority of patients 191 

with at least one of the risk factors listed in Table 2 but not to a general, low-risk population. Silver coating (Table 4), 192 

with an average price of € 4,600 per patient and an expected SSI rate reduction of 48%, would be in economical balance 193 

only if applied to a patient population with high risk of septic complications (19.2%), i.e., patients with particularly 194 

high-risk factors or with an association of risk factors for a minimum odds ratio ≥9. 195 

Table 5 shows a simulation of a large-scale application of the three ABC technologies to a selected population of 196 

patients with an expected 5% incidence of infection. Assuming a medium-size country, like Italy, with approximately 197 

160,000 joint replacements performed per year [44] and 40,000 (25%) of them performed in patients with at least one of 198 
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the risk factors listed in Table 2, we can demonstrate that the COPAL G+C® or of DAC® hydrogel would provide 199 

annual direct cost savings of approximately € 52,800,000 or € 43,200,000 (€1,320 or €1,080 per patient), respectively, 200 

while the silver coating would generate an economic loss of approximately €136,000,000. 201 

 202 

DISCUSSION 203 

To our knowledge, this is the first study to investigate the potential economic impact of antibacterial coatings applied to 204 

joint prosthesis. Health technology assessment is considered among the main priorities within the European Community 205 

as a tool to better allocate resources and to drive healthcare policies in a more scientific and transparent way. Economic 206 

analysis of antibacterial technologies applied to implants are lacking, however [25]. 207 

SSIs remains a feared complication for which the best treatment is prevention. In spite of various measures to reduce 208 

the risk of developing SSI following joint replacement [45-47], the economic burden of PJI is expected to increase 209 

dramatically in the near future unless new, effective solutions are found [4, 5].  210 

Our analysis shows for the first time that local antibacterial protection of joint prostheses can be in economic balance 211 

already during the first year after surgery, and may allow significant cost savings, provided that each technology is used 212 

in properly selected populations of patients based on the respective risk for developing SSI. The economic balance also 213 

depends on the cost-per-patient of each technology and on its expected efficacy in reducing postsurgical infections.  214 

Our findings are shared by other epidemiologic investigations that assessed the cost-effectiveness of pre- and intra-215 

operative preventative measures and found that healthcare cost savings mainly accrue from the reduced incidence of 216 

SSI and the lower financial expenditures for managing them, particularly the costs associated with revision procedures. 217 

In their study, Cummins et al. used a Markov decision model to assess the effects on the overall healthcare costs of 218 

using an antibiotic-impregnated bone cement in primary total hip arthroplasty [48]. They found that when revision due 219 

to infection was defined as the primary outcome of all infections, the use of this protocol resulted in a cost effectiveness 220 

ratio of approximately $37,000 per quality-adjusted life year as compared to cement without antibiotics [48]. Similarly, 221 

a study by Slover et al. showed that implementing a Staphylococcus aureus screening and decolonizing protocol for all 222 

TJA patients would result in overall healthcare cost savings by reducing SSI incidence, effectively offsetting any costs 223 

associated with the use of this protocol [49]. The use of chlorhexidine gluconate-impregnated cloths prior to total knee 224 

arthroplasty has also recently demonstrated the potential to decrease costs to the healthcare system by reducing SSI 225 

incidence[29].  226 

In line and beyond these previous observations, we present an algorithm that can be adapted to diverse technologies and 227 

patient populations for simulating the point of economic balance and eventually to calculate the potential economic 228 

saving or loss associated with large-scale application. While the scenarios presented here may better represent the 229 

potential economic impact in our local situation, the algorithm still allows to weight all variables according to the 230 

specificities of any given institution/country. This mitigates one of the main limitations of any economic evaluation: 231 

generalization of the data. In fact, the price of the device, the estimated cost of PJI treatment, the infection rate, etc. may 232 

all vary across hospitals and countries. For example, the cost for periprosthetic knee infection treatment has been 233 

recently evaluated at $130,000 by Kapadia et al. [29] in the United States, a value that is more than double the one we 234 

used in our analysis. Doubling the expected cost of SSI treatment would obviously have a strong impact on the point of 235 

economic balance for any infection prevention strategy. In this regard it is also worth noting that in the present analysis, 236 

we did not differentiate between the economic impact of the technologies according to the joint involved, assuming that 237 

the effect would be similar for both periprosthetic hip and knee implants. This limitation mainly results from the lack of 238 

data showing a difference in the efficacy of the antibacterial coatings in different joints. Similarly, as concerns the 239 
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estimated infection rates with and without the coating, we acknowledge that the rates derived from national databases 240 

and previous studies may represent an over- or underestimation. A further limitation of the present study is the use of 241 

the list price of the devices, while discounted prices are often available for large volume hospitals. Also, it should be 242 

noted that while the use of the direct costs of hospitalization has been suggested as the best method to estimate the costs 243 

related to infection treatment, this approach probably underestimates total resource utilization and also misjudges the 244 

overall financial and personal impact of PJI on the patients themselves [36, 50]. In this regard it should be noted that we 245 

did not include potential additional costs arising from late infections, treatment complications or failures of PJI 246 

treatment, reduction in the quality of life and working ability, and increase in the mortality rate due to periprosthetic 247 

infection. A recent study [51] reported that the adjusted relative mortality risk for patients with revision for PJI was 2.18 248 

(95% confidence interval [CI] 1.54-3.08) compared with those who did not undergo revision for any cause (p < 0.001) 249 

and 1.87 (95% CI, 1.11-3.15; p = 0.019) compared with those with aseptic revision. Patients with difficult-to-treat 250 

bacteria, like enterococci-infected total hip arthroplasty, had a 3.10 (95% CI, 1.66-5.81) higher mortality risk than those 251 

infected with other types of bacteria (p < 0.001) [51]. To further investigate the economic impact of ABC technologies 252 

in the long run and on patients’ quality of life and mortality, we are working on a separate study that develops a 253 

dynamic Markov model.  254 

In conclusion, healthcare institutions may be hesitant to initially invest in new technologies to prevent infections; 255 

however, its many limitations notwithstanding, this analysis highlights the potential benefits of large-scale use of 256 

antibacterial coatings for joint prosthesis, with a substantial economic balance or advantage, depending on their direct 257 

cost, efficacy, and the relative risk of infection in the targeted population.  258 

259 
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Table 1: Algorithm used to estimate the first year economic impact of anti-bacterial coating 

technologies. (ABC: Anti-Bacterial Coating) 

 Without ABC With ABC 
Number of joint replacements/year a 
Joint replacement, average cost per patient b 
ABC, cost per patient 0 (zero) c 
Total direct cost per year (equation (1)) d=a*b e=a*(b+c) 
% of expected PJI f 

% reduction of PJI with ABC g 

Expected number of infections a*(f/100) a*(f/100)*(1-g/100) 
PJI treatment, cost per case h 
Expected indirect cost for all septic complication 
treatment/year (equation (2)) 

i=a*h* (f/100) i=a*h* (f/100)*(1-g/100) 

Total costs (equation (3)) l=d+i m=e+i 
Balance (Medical costs without ABC – with ABC) n= l-m 
% Balance (Medical costs without ABC/with ABC) n' = (l/m)*100 
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Table 2: List of common risk factors for PJI with a Hazard Ratio (HR), Odds Ratio (OR) or 

Relative Risk (RR) equal or greater than 2.0, according to the literature.  

Ref. 
 

Statistical parameter Site 
HR OR RR 95%CI P value  

General    
Age: 65-75 years (compared to 45-65) [52]  3.36  1.30-8.69 0.013 Hip/knee 
Charlson index +5 (compared to 0) [53]  2.57  1.96-3.37 < 0.001 Hip 
Place of residence (rural)  [52]  2.63  1.13-6.10 0.025 Hip/knee 
Alcohol abuse [52]  2.95  1.06-8.23 0.039 Hip/knee 

 Tobacco use [54]  3.40  1.23-9.44 0.029 Hip/knee 
Tobacco use (S aureus colonization) [55]  12.76  2.47-66.16 0.017 Hip 

Gender    
Male [54]  3.55  1.60-7.84 0.002 Hip/knee 

Endocrine disorders        
Diabetes mellitus [52]  5.47  1.77-16.97 0.003 Hip/knee 

Malignancy        
Tumour 5 yr before implant [56]  3.10  1.30-7.20 < 0.01 Hip/knee 

Cardiovascular disorders    
Coronary artery disease [57]  5.10  1.30-19.8 0.017 Hip/knee 

Gastroenterology disorders    
Liver cirrhosis  [58] 5.4    < 0.001 Hip 

 [58] 3.4    < 0.001 Knee 
Hepatitis B virus (amongst males)  [59]  4.32  1.85-10.09 < 0.001 Knee 
OGD with biopsy [60]  2.80  1.10-7.10 0.03 Hip/knee 

Respiratory disorders        
Chronic pulmonary disease [54]  4.34  1.28-14.70 0.041 Both 

Rheumatoid arthritis        
Rheumatoid arthritis [61]  3.30  0.80-13.90 0.09 Hip/knee 

ASA grade         
ASA score ≥ 3 [61]  2.20  1.30-4.00 0.006 Hip/knee  

Body mass index         
BMI (kg/m2) < 20 [57]  6.00  1.20-30.9 0.033 Hip/knee  
≥ 28 (compared to 18.5-28)  [52]  2.77  1.20 - 6.40 0.017 Hip/knee  
> 40 [55]  4.13  1.30-12.88 0.01 Hip  
> 50  [62]  18.3   < 0.001 Hip/knee  

Serum albumin < 3.5 g/dL  [63]  2  1.50-2.80 < 0.001 Hip/knee  
Immuno-compromised         
Immuno-compromised [56]  2.2  1.60-3.00 < 0.001 Hip/knee  
Prednisone dose exceeds 15 mg/d [57]  21.0  3.50-127.2 < 0.001 Hip/knee  
Systemic steroid therapy [61]  3.30  0.80-13.90 0.09 Hip/knee  
Infection         

Distant organ infection  [56]  2.2  1.50-3.25 < 0.001 Hip/knee  
Nasal S. Aureus Infection [54]  3.95  1.80-8.71 < 0.001 Hip/knee  
Nasal MRSA Infection [54]  8.24  3.23-21.02 < 0.001 Hip/knee  
Asymptomatic bacteriuria [64]  3.23  1.67-6.27 0.001 Hip/knee  
Genitourinary infection [65]  2.80  1.01-7.77 0.048 Hip/knee  

Operative indication         
Hip fracture  [66]   2.1 1.90-2.40 < 0.001 Hip  
Post-traumatic osteoarthritis [67] 3.23   1.68-6.23 < 0.001 Knee  
Previous joint surgery vs no previous joint 

surgery 
[68] 2.98   1.49-5.93 0.001 Hip/knee  

Revision arthroplasty versus primary 
arthroplasty 

[68] 2.26   1.30-3.92 0.02 Hip/knee  
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Legend:  

BMI: Body Mass Index. CI: Confidence Interval. Ref: References. OGD: 
Oesophagogastroduodenoscopy. ASA: American Society of Anesthesiologists. MRSA: 
methicillin-resistant Staphylococcus Aureus 

 

Per additional surgery [69]  2.88  1.45-5.80 0.018 Hip/knee  
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Table 3: Point of economic balance in the first year after surgery, for a hypothetical anti-

bacterial coating, able to reduce the infection rate by 50%, when applied to a population with 

an average risk of surgical site infection of 2%. 

  No Coating Hypothetical coating 

Number of joint replacements/per year 1,000 

Joint replacement, average cost per patient € 8,000 

ABC, cost per patient € 0 € 500 

Total direct cost per year (equation (1)) € 8,000,000 € 8,500,000 

% of expected PJI 2% 

% of expected PJI with ABC 0% 50% 

Expected number of infections 20 10 

Cost of septic revision per patient € 50,000 

Expected indirect cost per year (equation (2)) € 1,000,000 € 500,000 

Total costs per year (equation (3)) € 9,000,000 € 9,000,000 

Balance € 0 

% Balance 100% 
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Table 4: Points of economic balance of COPAL G+C®, DAC®, and AGLUNA® reached in the first year after surgery in a population with a 

baseline risk of SSI respectively equal to 1.5%, 2.6%, and 19.2%. 

 No Coating vs COPAL G + V© No coating vs DAC© No coating vs AGLUNA© 

Number of joint replacements/per year 1,000 1,000 1,000 
Joint replacement, average cost per patient € 8,000 € 8,000 € 8,000 
ABC, cost per patient € 0 € 480 € 0 € 1,170 € 0 € 4,600 
Total direct cost per year (equation (1)) € 8,000,000 € 8,480,000 € 8,000,000 € 9,170,000 € 8,000,000 € 12,600,000 

% of expected PJI 1.50% 2.60% 19.20% 
% of expected PJI with ABC 0 68.0% 0 90.0% 0 48.0% 
Expected number of infections 15 4.8 26 2.6 192 99.84 
Cost of septic revision, per patient € 50,000 € 50,000 € 50,000 
Expected indirect cost per year (equation (2)) €       750,000 €      240,000 €      1,300,000 €      130,000 €      9,600,000 €      4,992,000 

Total costs per year (equation (3)) €    8,750,000 €   8,720,000 €      9,300,000 €   9,300,000 €    17,600,000 €    17,592,000 
Balance €30,000 €0                                                      €8,000 

% Balance 99.66% 100.00% 99.95% 
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Table 5: Economic impact in the first year after surgery of the three coatings under study, 

applied in a selected population with an average risk of surgical site infection of 5.0%. 

 

  No Coating COPAL G + V© DAC© AGLUNA© 
Number of joint replacements/per year 40,000 
Joint replacement, average cost per patient € 8,000 
ABC, cost per patient € 0 € 480 € 1,170 € 4,600 
Total direct cost per year (equation (1)) € 320,000,000 € 339,200,000 € 366,800,000 € 504,000,000 
% of expected PJI 5% 
% of expected PJI with ABC 0 68.0% 90.0% 48.0% 
Expected number of infections 2000 640 200 1040 
Cost of septic revision, per patient € 50,000 
Expected indirect cost per year (equation (2))  €  100,000,000   €    32,000,000   €    10,000,000   €    52,000,000  

Total costs per year (equation (3))  €  420,000,000   €  371,200,000   €  376,800,000   €  556,000,000  
Balance    €    48,800,000   €    43,200,000  -€  136,000,000  
% Balance    113.15% 111.46% 75.54% 
 


