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Title
Economic Evaluation of Antibacterial Coatings on Halthcare Costs in First Year Following

Total Joint Arthroplasty

ABSTRACT

Background

Antibacterial coatings (ABCs) of implants have prowsafe and effective to reduce post-surgical tidecbut little is
known about their possible economic impact on lagpde useThis study evaluated the point of economic balance,
during the first year after surgery, and the po&miverall annual healthcare cost savings of tldiferent antibacterial
technologies applied to joint arthroplasty: a daatibiotic-loaded bone cement (COPAL G¥Can antibacterial
hydrogel coating (DAE) and a silver coating (Aglufta

Methods

The variables included in the algorithm weseerage cost and number of primary joint replacements; average cost per
patient of the ABCincidence of periprosthetic joint infections and expected reitunctising the ABCsaverage cost of
infection treatment and expected number of cases.

Results

The point of economic balance for COPAL G%MAC®, and Aglund in the first year after surgery was reached in
patient populations with an expected post-surdidalction rate of 1.5%, 2.6%, and 19.2%, respebtivéapplied on a
national scale, in a moderately high-risk populaid patients with a 5% expected post-surgicaldtiée rate, COPAL
G+C® and DAC hydrogel would provide annual direct cost savingspproximately €48,800,000 and €43,200,000
(€1,220 and €1,080 per patient), respectively, evitile silver coating would be associated with amnemic loss of
approximately €136,000,000.

Conclusion

This economic evaluation shows that ABC technolediave the potential to decrease healthcare castariy by
decreasing the incidence of surgical site infejgovided that the technology is used in the eyate risk class of

patients.

Keywords
Cost; Economics; Antibacterial; Coating; Infectidathroplasty.

INTRODUCTION

Infection remains among the chief reasons for joaglacement failure [1]. Periprosthetic joint ictiens (PJI) are
associated with increased costs for public healtbtesns mainly because of additional surgeries, opged
hospitalization, increased length of rehabilitatiand increased use of antibiotics [2]. MoreovellsRare associated
with an increase in morbidity and mortality [3]. ldss novel, effective measures are taken to retheicidence of
surgical site infections (SSls), these complicatiaill become an accruing burden to the health sgstem in the next
two decades [4, 5].

Antibacterial coatings (ABC) of implants offer attractive option to reduce post-surgical infectig A strong
recommendation was delivered in a recent internaticonsensus meeting on PJIs concerning the medévielop

effective antibacterial surfaces that prevent bi#dtadhesion, implant colonization, and prolifésatinto surrounding
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tissues [7]. In line with this vision, various texthogies have been introduced in the clinical sgttio protect joint
prostheses from bacterial colonization [8, 9], unidthg antibiotic-loaded polymethylmethacrylate {aiatic-loaded
bone cements) [10-12], antibiotic-loaded bone a#ftg [13], antibacterial hyaluronic-based hydroffie4-17], and
silver coatings [18-21]. Furthermore, several othmising technologies are under development aay mach the
market in the near future [6, 22].

Among the various factors for an ABC technologybt successful and implemented in routine clinicakce, its
economic sustainability plays a strategic role. IHetechnology assessment is increasingly usedftwrm coverage,
access, and utilization of medical technologieq g3 for example, in molecular diagnostics [24d amedical devices
[25]. To the best of our knowledge, no study toedafs addressed the possible economic impact dfaaterial
technologies designed to protect orthopedic impld@6]. Furthermore, the cost-to-benefit ratio afyadevice
employed to reduce post-surgical infection is #ricelated to the expected complications rate,ciwhmay be 20 times
higher in patients with specific co-morbidities [2The aim of this health economics study was teess the cost-
effectiveness of three currently available antibdat coatings of joint prostheses and compare thigéct and indirect
hospital costs with those of unprotected implatatking into consideration the expected SSI ratethi®aim, we asked
the following questions: (1) What is the point ebaomic balance of using an antibacterial coatieiglp000 patients at
our institution, during the first year after surger(2) What are the overall potential annual caestirgs for a large,
European national healthcare system when an atgifi@lccoating is applied to joint prosthesis fowpiantation in a

high-risk patient population?

METHODS

The decision-analytic modelling approach to the-effectiveness analysis presented here is based thie framework
of Diaz-Ledezma et al. [28], who assessed the taffatess of different diagnostic tests for PJletation to benefits,
opportunities, economics costs, and risks, and aecant analysis by Kapadia et al. [29]. We ingzggd the
consequences of post-surgical PJI on the economgadt in the first year following surgery of threkfferent
antibacterial coating technologies versus unpretedmplants: 1) a high-dose, dual-antibiotics (gemtin and
clindamycin) loaded bone cement (COPAL G+C®, Hesabledical GmbH, Wehrheim, Germany) [30]; 2) a fast-
resorbable hydrogel coating composed of covaldintked hyaluronan and poly-D,L-lactide (Defensivatidacterial
Coating, DAC®, Novagenit Srl, Mezzolombardo, Ita]§¥] which is applied by the surgeon at the tinfisurgery to
the surface of all components of a cementless jmiosthesis; and 3) Agluna® (Accentus Medical L@kfordshire,
UK, a silver-enhanced, custom-made tumor endopesi&l{Stanmore Implants Worldwide Ltd, Elstree, JXJ].

For each technology we evaluated and compared vkeage direct hospital cost per patient at ouritirtgn.
Furthermore, we assessed and estimated the cgstinbfreplacement procedures and the indirect hakmgiosts
associated with the expected rate of post-surgidattion and relative costs. We adopted a staticsgective that
focused only on the short-term costs that may ansthe immediate postsurgical period (one yeat@rad primary
operation. Hence, our methodology does not allomidng-term economic assessment, which would ateount for
the treatment of late infections, infection recnoes, and complications arising from infection tmeent.

(A) Direct costs

The total direct costs to hospitals refer to thete@f the primary procedure, as assessed fromiewef the related
European literature, and to the cost of the antédyad coating applied during surgery, as measbsethe undiscounted
list prices at our institution. On an aggregateelethe total direct costs per total joint arthemtl (TJA) are given by

the following equation:
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Total direct costs = Number of TJA + ( Cost of primary TJA + Cost of antibacterial coating) (1)

The cost of a primary joint replacement was derifrech the analysis by Stargardt [31], who asse$isegverage cost
of primary hip replacement in nine Member Stateshef European Union in 2008: the total cost ofttreat ranged
from € 1,290 (Hungary) to € 8,739 (The Netherlandg)h a mean cost of € 5,043 £ 2,071. In Italyg tverage cost
was € 6,795.04, with a Diagnosis-Related Group (PR@nbursement of € 8,963.60. Similar results wegpsorted for
primary knee replacement, with an average cost®B89 for treatment in Germany [32] and £ 6,36%m UK [33].
Considering an annual cost increase of 2% andtliese studies were published between 5 and 10 ggatsfor the
purpose of our analysis we set the average c&s84100 per primary joint replacement procedure.

We took the cost of each of the three ABC techrielgpplied to a hip or knee implant at our fagilfor this analysis
we considered the undiscounted list price of COBMC®, DAC®, and Agluna® silver coating. An averagfetwo
packages of COPAL® and DAC® products per patientewentered in our calculations, assuming this asatrerage
need per patient. The undiscounted price list obdivo packages (considered as the standard us@aient) of
COPAL® or DAC® at our institution was € 480 and 870, respectivelythe cost of a silver-coated implant exceeded
that of an uncoated one by € 4,600 on average.

(B.1) Indirect costs — Cost of the revision procede

Costs arising from the treatment of PJlIs in th&t fjear after the primary surgery were consideseithdirect costs. For
our calculations, we started with the cost of a-stage revision surgery as standard of care farTh# average cost
was derived from our previous observations and fioenliterature [34-37]. We did not consider poi@ntosts arising
from the treatment of complications or failures,iethmay refer, instead, to long-term economic assest which is
beyond the scope of the present analysis. The gwexast per patient of PJI treatment with a twgestavision surgery
was set at € 50,000, following our and other stdigth values ranging from approximately € 40,60& 60,000 [34-
37].

(B.2) Indirect costs — Coating efficacy

Antibacterial coatings have proven able to abate giobability of a post-surgical site infection. Translate this
medical ability into economic terms, and, more gely, into a reduction in indirect costs, we comgguthe expected
indirect cost, which is given by the cost of thegstal procedure, times the PJI rate and timespiiebability of
reduction in PJI, i.e., the aggregate expected| tadirect cost of a TJA is given by the followiequation:

Expected indirect cost Bumber of TJA * Cost of septic revision * Probability of PJl * (1 — cdimg abatement (2)
rate).

To compute the indirect costs that actually ans&€JAs with and without coating, we initially assed the relative rate
of post-surgical infection following joint replacemt, with and without the use of the ABCs, baseduon previous
studies and the available literature [17, 21, 30].

To calculate the economic impact of the three AB€hhologies, we derived the respective potent@lcton of post-
surgical infection from the available clinical siesl The reduction in SSI achievable using COPAICGwHas obtained
from a recent study published by Sprowson and ckevs [30]{30]. In this prospective, quasi-randped study, 848
patients with an intracapsular hip fracture weeated with cemented hemiarthroplasty in a largehieg hospital; 448
received low-dose single-antibiotic impregnated esim(control group) and 400 received high-dose -dunéibiotic
impregnated cement (COPAL G+C, intervention grouf.l-year post-surgery, the incidence of deep &t
significantly lower in the intervention group comed to the controls (1.1% versB$%; Fisher’s exact test; p = 0.04),

with an overall approximately 68% reduction in ictiens.
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The potential reduction of SSls using the DAC hgsioanti-bacterial coating was obtained from thsults of a

prospective, randomized study performed in six paam centers [17]. A total of 380 patients, schedidbr primary

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

were randomly assigned to receive an implant withee the antibiotic-loaded DAC coating (treatmembup) or

without coating (control group). At a mean folloy-of 14.5 + 5.5 months (range 6 to 24), 11 SSisvadrserved in
the control group and 1 in the treatment group &260.6%; p=0.003), with an average infection r&@uction of

approximately 90%.

Only retrospective studies concerning silver captire available. A retrospective case-control stugw silver-coated
tumor prosthesis in 85 patients treated betweerb 20@ 2011 was recently published by Wafa et dl] [&ith a

minimum follow up of 12 months. These data werecamed with outcome in 85 control patients who reegian

identical but uncoated tumor prosthesis betweenl28&@d 2011. Indications included 50 primary recamstons

(29.4%), 79 one-stage revisions (46.5%), and 4Ldtage revisions for infection (24.1%). Comparihg tmatched
silver-free control group versus the silver-coateega-endoprosthesis group, there was a signifieghiction in the
overall postoperative infection rate from 22.4%4108% (p = 0.03) in favor of the silver-coated ianl group, with an
average reduction of approximately 48% in infectiate.

In a further analysis of the potential impact af #BC technologies in selected cohorts of patieritls at least one co-
morbidity (type B hosts, according to McPhersornagmg system [38]), we identified several conditidknown to at
least double the risk of SSI after hip or knee ragitasty (Table 2). For the purpose of this stutig, prevalence of
patients with at least one risk factor for postgstal infection after joint arthroplasty was conssively set at 25%, in

line with recent surveys [39, 40].

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

Table 1 reports the algorithm we used to calcullageoverall economic impact of ABC technologiesiuigithe first
year after the primary surgery. The variables idetliin calculation were: average cost and numbeiriafary joint
replacements; average cost of the ABC technologpr patient; incidence of PJI and expected reduction in infectate
with use of the ABC; average cost of PJI treatment and expected nunfbmrses. Our cost assessment thus sums the
total direct costs presented in equation (1) aedrtirect costs of equation (2). The total, résglcosts are given by
the following equation:

Total cost = Total direct cost + Expected indirect cost. (3)

To identify the point of economic balance for es@thnology, we included patient subpopulations aitrogressively
higher risk of infection in the analysis. This algiom was initially applied to a benchmark settiwgh an infection
incidence of 2% (Table 3), which is the infecti@ter of the general population according to receports investigating
the SSI rate after primary knee or hip replacenientorthern Italy [41] and other countries [42, 4Bjing so, we
computed the economic impact per patient implamt@td a TJA with no coating versus a TJA with a hipaical
antibacterial able to half the above-mentionedatiba rate.

We then identified the economic balance of eactimgpdTable 4), i.e., we derived the risk of infect for the general
population such that a primary procedure withoutbacterial coating costs as much as a procedutferpged with
antibacterial coating. For this purpose, we appiiedabatement rate specific to each coating asqusly discussed.
Finally, the potential cost savings (Table 5) afjascale application of the ABC technologies wasitated in patients
with at least one co-morbidity known to at leastilde the risk of post-surgical infection followiff[gJ/A (odds ratio or
relative risk>2.0).
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RESULTS

(A) Direct costs

As mentioned above, total direct costs accounbédh the cost of the primary procedure and forcihet of the applied
antibacterial coating. For each coating considevexi applied equation (1) to compute the total dicexsts for each
patient undergoing a primary TJA. The resultingedircosts range from a minimum of €8,000, when oating is
applied, to a maximum of €12,600, which is theltotst whenever Agluna® is used. The total cost€OPAL G+C®
and DAC® fall in between: €8,480 and €9,170, reipely. Clearly, each technology carries an incecimstotal direct
costs: by 6% with COPAL G+C®, by 15% with DAC®, abg 58% with Agluna®.

(B.1) Indirect costs — Cost of the revision procede

As stressed earlier, the average cost of PJI texdtper patient with a two-stage revision surgeag \set at € 50,000,
following our and other studies showing values magdrom approximately € 40,000 to € 60,000 [34-37]

(B.2) Indirect costs — Coating efficacy

The indirect cost of performing a septic revisiam de reduced with the application of an antib#dteoating. The
greater the coating’s ability to abate the infettiate, the greater the reduction in indirect coafs initially computed
the indirect, expected costs of a hypotheticalingatble to half the incidence of infection in apptation with a 2%
infection rate. If applied in 1,000 proceduress thypothetical coating would generate €500,000 etepleindirect costs
for the treatment of septic revisions already ie finst year after surgery, 50% less than the spoading expected
costs without coating (Table 3).

For each coating considered, we computed the qmneing expected indirect costs considering theciidn
abatement ability of each single coating discussdtie Methods section. Hence, the expected indaests would be
reduced by 68% with COPAL G+C®, by 90% with DAC@®daby 48% with AGLUNA®.

(C) Algorithm application

The various scenarios anticipated earlier were Isited with the algorithm reported in Table 1. Tablehows the point
of economical balance of the hypothetical antib@aiteoating mentioned earlier, which is assumela@ &b reduce the
infection rate from 2.0% to 1.0%. As this simulatidemonstrates, the point of economic balance eftitibacterial
coating would be reached at an average price 60€5the ABC technology.

Applying the algorithm to the three technologieg @alculated the point of economic balance for eaating while
taking into account its direct application costsl és ability to reduce infections. As already stred, this assessment
refers to the costs that may arise in the firsr ydter the primary surgery. In particular, COPAE@G®, at an average
price per patient of € 480 and a SSI rate reduaifo88%, is in economical balance even if usedinely in a general
population of patients, with an average risk ofteepomplications of 1.5% (Table 4). On the othanti, DAC®, at an
average price of € 1,170per patient, if able taicedSSI by 90%, is in economical balance when aegpb a patient
population with an expected rate of septic comfilices of 2.6% (Table 4). This would apply to thejoniy of patients
with at least one of the risk factors listed in Tea® but not to a general, low-risk populationv8il coating (Table 4),
with an average price of € 4,600 per patient andxgected SSI rate reduction of 48%, would be onemical balance
only if applied to a patient population with higisk of septic complications (19.2%), i.e., patienish particularly
high-risk factors or with an association of risktfars for a minimum odds ratk.

Table 5 shows a simulation of a large-scale apiitinaof the three ABC technologies to a selectedutation of
patients with an expected 5% incidence of infectidsisuming a medium-size country, like Italy, wapproximately

160,000 joint replacements performed per year ¢ 40,000 (25%) of them performed in patients aitleast one of
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the risk factors listed in Table 2, we can demaistthat the COPAL G+C® or of DAC® hydrogel woultbypide
annual direct cost savings of approximately € 52,800 or € 43,200,000 (€1,320 or €1,080 per patieespectively,

while the silver coating would generate an econdoss of approximately €136,000,000.

DISCUSSION

To our knowledge, this is the first study to invgate the potential economic impact of antibactexiatings applied to
joint prosthesis. Health technology assessmerdrisidered among the main priorities within the Ba@n Community
as a tool to better allocate resources and to dh@adthcare policies in a more scientific and tpanent way. Economic
analysis of antibacterial technologies appliechiplants are lacking, however [25].

SSls remains a feared complication for which thst bheatment is prevention. In spite of various sueas to reduce
the risk of developing SSI following joint replacent [45-47], the economic burden of PJI is expedtethcrease
dramatically in the near future unless new, effectolutions are found [4, 5].

Our analysis shows for the first time that localilzarcterial protection of joint prostheses can t@donomic balance
already during the first year after surgery, ang/ mifow significant cost savings, provided thatlesechnology is used
in properly selected populations of patients bamethe respective risk for developing SSI. The eoain balance also
depends on the cost-per-patient of each technaadyon its expected efficacy in reducing postsalgidections.

Our findings are shared by other epidemiologic stigmtions that assessed the cost-effectivenegsesfand intra-
operative preventative measures and found thathoeak cost savings mainly accrue from the reduceidence of
SSI and the lower financial expenditures for mangdghem, particularly the costs associated witlsienm procedures.
In their study, Cummins et al. used a Markov deciginodel to assess the effects on the overall Hezak costs of
using an antibiotic-impregnated bone cement in arimotal hip arthroplasty [48]. They found thatemhrevision due
to infection was defined as the primary outcomalbinfections, the use of this protocol resultadiicost effectiveness
ratio of approximately $37,000 per quality-adjusliéel year as compared to cement without antibgof#8]. Similarly,
a study by Slover et al. showed that implementir®pphylococcus aureus screening and decolonizing protocol for all
TJA patients would result in overall healthcaret@as/ings by reducing SSI incidence, effectivelfsetting any costs
associated with the use of this protocol [49]. Tke of chlorhexidine gluconate-impregnated clottisr o total knee
arthroplasty has also recently demonstrated thengiat to decrease costs to the healthcare systeneducing SSI
incidence[29].

In line and beyond these previous observationgresent an algorithm that can be adapted to divectmologies and
patient populations for simulating the point of Bemic balance and eventually to calculate the pgiateaconomic
saving or loss associated with large-scale apicatWhile the scenarios presented here may betfesent the
potential economic impact in our local situatiohe talgorithm still allows to weight all variablescarding to the
specificities of any given institution/country. Bhimitigates one of the main limitations of any emoit evaluation:
generalization of the data. In fact, the pricehaf tlevice, the estimated cost of PJI treatmenipfeetion rate, etc. may
all vary across hospitals and countries. For examiile cost for periprosthetic knee infection tmesit has been
recently evaluated at $130,000 by Kapadia et &l if2 the United States, a value that is more tthamble the one we
used in our analysis. Doubling the expected co§Siftreatment would obviously have a strong impacthe point of
economic balance for any infection prevention stygt In this regard it is also worth noting thatlie present analysis,
we did not differentiate between the economic inhjp¢he technologies according to the joint invealy assuming that
the effect would be similar for both periprosthdtip and knee implants. This limitation mainly riésdrom the lack of

data showing a difference in the efficacy of theikatterial coatings in different joints. Similarlgs concerns the
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estimated infection rates with and without the twatwe acknowledge that the rates derived frononat databases
and previous studies may represent an over- orrastimation. A further limitation of the presentidy is the use of
the list price of the devices, while discountedccesi are often available for large volume hospitalso, it should be
noted that while the use of the direct costs opfiakzation has been suggested as the best méthestimate the costs
related to infection treatment, this approach pbbpanderestimates total resource utilization atsd anisjudges the
overall financial and personal impact of PJI ongaéents themselves [36, 50]. In this regard dutth be noted that we
did not include potential additional costs arisifigm late infections, treatment complications oilufees of PJI
treatment, reduction in the quality of life and wiog ability, and increase in the mortality rateedio periprosthetic
infection. A recent study [51] reported that thguatkd relative mortality risk for patients withvision for PJI was 2.18
(95% confidence interval [CI] 1.54-3.08) compareithvthose who did not undergo revision for any ea(s< 0.001)
and 1.87 (95% CI, 1.11-3.15; p = 0.019) compareth wiose with aseptic revision. Patients with difft-to-treat
bacteria, like enterococci-infected total hip asgflasty, had a 3.10 (95% CI, 1.66-5.81) higher aditytrisk than those
infected with other types of bacteria (p < 0.0@3][ To further investigate the economic impacA8iC technologies
in the long run and on patients’ quality of lifedamortality, we are working on a separate study ttewvelops a
dynamic Markov model.

In conclusion, healthcare institutions may be laesito initially invest in new technologies to peat infections;
however, its many limitations notwithstanding, tlaealysis highlights the potential benefits of &sgale use of
antibacterial coatings for joint prosthesis, witlsubstantial economic balance or advantage, depgmudi their direct

cost, efficacy, and the relative risk of infectiorthe targeted population.
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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
% 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)) I=d+i m=e+i
Balance (Medical costs without ABC — with ABC) n=4m
% Balance (Medical costs without ABC/with ABC) n' =(l/m)*100
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Table 2: List of common risk factors for PJl with a Hazard Ratio (HR), Odds Ratio (OR) or

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

General

Age: 65-75 years (compared to 45-65)

Charlson index +5 (compared to 0)

Place of residence (rural)

Alcohol abuse

Tobacco use

Tobacco use (S aureus colonization)
Gender

Male
Endocrine disorders

Diabetes mellitus
Malignancy

Tumour 5 yr before implant
Cardiovascular disorders

Coronary artery disease
Gastroenterology disorders

Liver cirrhosis

Hepatitis B virus (amongst males)
OGD with biopsy
Respiratory disorders
Chronic pulmonary disease
Rheumatoid arthritis
Rheumatoid arthritis
ASA grade
ASA score> 3
Body massindex
BMI (kg/m?) < 20
> 28 (compared to 18.5-28)
> 40
>50
Serum albumin < 3.5 g/dL
| mmuno-compromised
I mmuno-compromised
Prednisone dose exceeds 15 mg/d
Systemic steroid therapy
Infection
Distant organ infection
Nasal S. Aureus Infection
Nasal MRSA Infection
Asymptomatic bacteriuria
Genitourinary infection
Operative indication
Hip fracture
Post-traumatic osteoarthritis
Previous joint surgery vs no previous joint
surgery
Revison  arthroplasty  versus  primary
arthroplasty

Ref.

[52]
[53]
[52]
[52]
[54]
[55]

[54]
[52]
[56]

[57]

[58]
[58]
[59]
[60]

[54]
[61]
[61]

[57]
[52]
[55]
[62]
[63]

[56]

[57]
[61]

[56]
[54]
[54]
[64]
[65]

[66]
[67]
[68]

[68]

HR

54
3.4

3.23
2.98

2.26

OR

3.36
2.57
2.63
2.95
3.40
12.76

3.55
5.47
3.10

5.10

4.32
2.80

4.34
3.30
2.20

6.00
2.77
4.13
18.3

2.2
21.0
3.30

22
3.95
8.24
3.23
2.80

Statistical parameter

RR

21

95%Cl

1.30-8.69
1.96-3.37
1.13-6.10
1.06-8.23
1.23-9.44
2.47-66.16

1.60-7.84

1.77-16.97

1.30-7.20

1.30-19.8

1.85-10.09
1.10-7.10

1.28-14.70

0.80-13.90

1.30-4.00

1.20-30.9
1.20-6.40
1.30-12.88

1.50-2.80

1.60-3.00
3.50-127.2
0.80-13.90

1.50-3.25
1.80-8.71
3.23-21.02
1.67-6.27
1.01-7.77

1.90-2.40
1.68-6.23
1.49-5.93

1.30-3.92

P value

0.013
<0.001
0.025
0.039
0.029
0.017

0.002

0.003

<0.01

0.017

< 0.001

<0.001

< 0.001
0.03

0.041

0.09

0.006

0.033
0.017
0.01
< 0.001
<0.001

<0.001
< 0.001
0.09

< 0.001

<0.001

< 0.001
0.001
0.048

<0.001
< 0.001
0.001

0.02

Site

Hip/knee
Hip
Hip/knee
Hip/knee
Hip/knee
Hip

Hip/knee
Hip/knee
Hip/knee
Hip/knee

Hip
Knee
Knee
Hip/knee

Both
Hip/knee
Hip/knee

Hip/knee
Hip/knee
Hip

Hip/knee
Hip/knee

Hip/knee
Hip/knee
Hip/knee

Hip/knee
Hip/knee
Hip/knee
Hip/knee
Hip/knee

Hip
Knee
Hip/knee

Hip/knee



Per additional surgery [69] 2.88 1.45-5.80 0.018 Hip/knee

Legend:

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



Table 3 Point of economic balance in the first year aftargery, for a hypothetical anti-
bacterial coating, able to reduce the infectioe &t 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)) € 8,0@m( € 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)) @00,000 € 500,000
Total costs per year (equation (3)) € 9,000,000 090,000
Balance €0
% Balance 100%




Table 4: Points of economic balance of COPAL G+C®, DACRJaAGLUNA® reached in the first year after surgérya population with a

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

No Coating vs COPAL G + \P No coating vs DAC No coating vs AGLUNA®
Number of joint replacements/per year 1,000 1,000 ,00a
Joint replacement, average cost per patient € 8,000 € 8,000 € 8,000
ABC, cost per patient €0 € 480 €0 €1,170 €0 ,60@
Total direct cost per year (equation (1)) € 8,0@mo € 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 2.6 192 849.
Cost of septic revision, per patient € 50,000 €60, € 50,000
Expected indirect cost per year (equation (2 €750,000 € 240,000 € 1,300,040 €.30,000 € 9,600,000 €  4,992,00
Total costs per year (equation (3)) € 8,750,000 € 8,720,000 € 9,300,004 € 9,300,000 €,600,000 € 17,592,000
Balance €30,000 €0 €8,000
% Balance 99.66% 100.00% 99.95%




Table 5: Economic impact in the first year after surgerytlué three coatings under study,

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

000

No Coating | COPAL G +\P_ | 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 € 339,200,000 € 366,800,0p0 € 504,000,
% of expected PJI 5%
% of expected PJI with ABC 0 68.0% 90.0% 48.0%
Expected number of infections 2000 640 200 104
Cost of septic revision, per patient € 50,000
Expected indirect cost per year (equation (2)) 1@&0,000,000f € 32,000,000f € 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%




