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Highlights 

 CPJI is usually a chronic infection occurring in patients of advanced age with comorbidities.  

 Success rate is low and treatment with prosthesis removal improves outcome.  

 In our experience, antifungals with antibiofilm activity may be recommendable. 
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ABSTRACT   

Background. Candida periprosthetic joint infection (CPJI) is a rare, difficult-to-treat disease. The 

purpose of this study was to evaluate the clinical characteristics and outcomes of CPJI treated with 

various surgical and antifungal strategies. Methods. We conducted a multicenter retrospective study 

of all CPJI diagnosed between 2003 and 2015 in 16 Spanish hospitals. Results. Forty-three patients 

included: median age, 75 years, and median Charlson Comorbidity Index score, 4. Thirty-four (79.1%) 

patients had ≥1 risk factor for Candida infection. Most common causative species were C. albicans 

and C. parapsilosis. Thirty-five patients were evaluable for outcome: overall, treatment succeeded in 

17 (48.6%) and failed in 18 (51.4%). Success was 13/20 (67%) in patients with prosthesis removal and 

4/15 (27%) with debridement and prosthesis retention (p=0.041). All 3 patients who received an 
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amphotericin B-impregnated cement spacer cured. In the prosthesis removal group, success was 5/6 

(83%) with an antibiofilm regimen and 8/13 (62%) with azoles (p=0.605). In the debridement and 

prosthesis retention group, success was 3/10 (30%) with azoles and 1/5 (20%) with antibiofilm 

agents. Therapeutic failure was due to relapse in 9 patients, need for suppressive treatment in 5, 

persistent infection in 2, and CPJI-related death in 2; overall attributable mortality was 6%.  

Conclusions. CPJI is usually a chronic disease in patients with comorbidities and risk factors for 

Candida infection. Treatment success is low, and prosthesis removal improves outcome. Although 

there is insufficient evidence that use of antifungals with antibiofilm activity has additional benefits, 

our experience indicates it may be recommendable. 

 

Keywords: fungal periprosthetic infection, Candida, antifungal-loaded bone cement, echinocandins, 

antibiofilm agents, 2-stage treatment 
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INTRODUCTION 

Surgical procedures involving joint prosthesis implantation are being carried out increasingly more 

often [1,2]. Infection is one of the most feared complications following these procedures because of 

the associated comorbidity and possible need for removal of the implant [1–3]. Staphylococci 

account for more than half of periprosthetic joint infections (PJI). Less than 1% of all PJI are caused by 

fungi, and Candida species are responsible for at least 80% of them [4–6]. Candida periprosthetic 

joint infection (CPJI) poses a challenge, as it is a rare infection and there are no clear guidelines 

regarding the best management strategies [2,3,7–10].  

Candida spp. often grow as a biofilm adhering to a medical device or other surface, such as 

bioprosthetic implants, including cement spacers [11,12], and this may contribute to persistence and 

relapse of the infection (8, 9). Various surgical and antifungal medical approaches have been used in 

the small number of case reports and clinical series focused on CPJI, with high recurrence rates in 

some articles, particularly when the prosthesis is not removed [4,14–16]. Azoles have been the main 

agents used in these infections, and reported failure rates are high [4,14,15], likely because the 

activity of these drugs against biofilms is poor. Amphotericin B and the new echinocandins are both 

active against biofilms [11,12,17], but their impact in CPJI treatment is uncertain. In addition, it is still 

unknown whether antifungal-loaded cement spacers may improve cure rates, as was suggested in 

one study [16]. 

The aim of this multicenter study was to describe the characteristics of CPJI and analyze the 

effectiveness of different surgical approaches (prosthesis removal versus retention) and medical 

treatment strategies (azoles versus antifungals with antibiofilm activity) in patients with this 

infection.  

 

PATIENTS AND METHODS 

Study design, patients, and setting 
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A retrospective, multicenter study of patients diagnosed with CPJI was conducted in 16 Spanish 

hospitals that are part of the Study Group on Joint Infections (GEIO, Grupo de Estudio de Infecciones 

Osteoarticulares), and the Spanish Network for Research in Infectious Diseases (REIPI, Red Española 

de Investigación en Patología Infecciosa). 

Cases were identified by searching in the dedicated databases of recorded consecutive cases of PJI or 

in the general archives of each participating hospital. The study included all patients with PJI 

originally caused by Candida spp., diagnosed from January 2003 through December 2015, and 

meeting the definition of CPJI specified below. Candida spp. superinfections of the spacer were 

excluded.  

 

Data Collection  

Clinical data were obtained by medical records review. We collected patient-specific information, 

including patient characteristics, comorbidities, predisposing risk factors such as previous broad-

spectrum antibiotic therapy, the causative organism, type of surgery, type and duration of systemic 

antifungal therapy, outcome, and time of follow-up. All cases were critically reviewed by L.E. and 

C.P., and all inconsistent data were checked by the investigator at each collaborating hospital.  

 

Definitions  

CPJI was defined based on the following criteria: 1) presence of signs and symptoms of PJI, such as 

pain, erythema, or other inflammatory signs, plus ≥2 cultures positive for Candida spp. in deep 

samples (joint aspirate, surgical specimens) or blood culture; and/or 2) presence of a fistula or pus 

around the prosthesis found during surgery with ≥1 culture positive for Candida spp. in deep samples 

or blood culture, considered to be CPJI and treated as such by the attending physician. PJI type was 

assigned according to the Tsukayama criteria [18,19]. Early postoperative (<4weeks) and 
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hematogenous infections were considered acute infections, whereas late chronic and intraoperative 

culture-positive infections were considered chronic infections.  

In accordance with previous reports [4,15], the risk factors for the development of CPJI included 

comorbidities associated with cellular immunosuppression, previous use of antibiotics, practice of 

more than one surgery on the joint, and previous infection by Candida. In line with previous reports 

[11,12,17], we considered echinocandins and amphotericin B (systemic or local) to be active against 

biofilms, and azoles to lack this activity. Patients were clinically followed-up during hospitalization 

and in the outpatient clinic.  

Cure was defined as an absence of signs and symptoms of infection after a minimum follow-up of 2 

years. Treatment failure was established based on the following: 1) persistent infection, defined by 

persistent clinical signs and symptoms of infection during treatment that required a change in the 

initial strategy; 2) relapse, defined as reappearance of clinical signs and symptoms of infection once 

the initial clinical-surgical treatment had been completed, with isolation of the same microorganism; 

3) need for suppressive treatment, as it was assumed that the patient would not be cured with the 

treatment strategy used; or 4) CPJI-related death. Mortality was attributed to CPJI if the patient had 

signs and symptoms of infection at death or microbiologic evidence of active Candida infection, and 

other potential causes of death had been excluded. To evaluate relapse, only patients followed-up 

for at least 2 years were included in the analysis.  

 

Statistical analysis 

Categorical variables are expressed as the absolute frequency and percentage, and continuous 

variables as the median and interquartile range (IQR). Differences in percentages between groups 

were assessed by the chi-square test or the Fisher exact test for categorical variables. A 2-tailed P 

value of <0.05 was considered statistically significant. Statistical analyses were performed using SPSS 

software, version 22.  
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Ethics 

The study was approved by the Ethics Committee for Clinical Research of Hospital Universitari Vall 

d'Hebron (PR (AG) 321/2016). 

 

RESULTS 

Over the 12-year study period, 57 cases of CPJI were recorded in the participating hospitals. Thirteen 

were excluded: 12 were spacer infections and 1 was considered a sample contamination and was not 

treated. In total, 43 patients fulfilled the inclusion criteria. 

 

Patients’ baseline and clinical characteristics. Demographic data, comorbid conditions, risk factors 

predisposing to PJI, site of the arthroplasty, and signs and symptoms at presentation are shown in 

Table 1. Thirty-four (79.1%) patients had at least 1 risk factor for Candida infection. Interestingly, 6 

patients had concomitant candidal intertrigo infection and 4 developed CPJI after a previous urinary 

tract infection caused by the same species of Candida (3 patients with documented candidemia, all 

treated with azoles). 

 

Microbiology. Candida species were grown from culture of surgical specimens in 39 patients, joint 

aspirate in 18, and percutaneous joint biopsy in 7 (some patients had samples from more than 1 

site). The species most commonly found were C. albicans and C. parapsilosis, and a coexisting 

bacterial infection was detected in 11 (25.6%) patients (Table 1).  

 

Surgical and medical therapy. Surgical treatment included implant removal in 22 patients and 

debridement with prosthesis retention in 18. In 3 patients, the infection was discovered in 

intraoperative cultures on replacement of the prosthesis for other reasons. In the 5 patients who 
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received an antifungal-impregnated cement spacer, amphotericin B was used in 4 (deoxycholate, 2 

and liposomal, 2), and fluconazole in 1. Following surgical treatment, all patients except 1 who died 

in the early postoperative period received systemic antifungal agents. The medical therapy is 

summarized in Table 2. Regarding side effects, amphotericin B produced renal impairment in 3 

patients and required discontinuation in 1 of them. Fluconazole led to nausea and vomiting in 1, 

alopecia, cholestasis and rash in 1, and cutaneous vasculitis in the third, requiring discontinuation in 

all 3 patients. Voriconazole caused hepatotoxicity in 1 patient, flucytosine led to leucopenia in 1, and 

anidulafungin caused hepatotoxicity in 1; drug withdrawal was not required in any of these 3 

patients. 

 

Treatment outcome. Among the 43 patients included, 35 were evaluable for outcome. Six patients 

died due to a cause unrelated to CPJI before completion of follow-up: 3 patients died during 

antifungal treatment (1 due to exacerbation of his respiratory disease, 1 due to decompensation of 

his liver cirrhosis with hepatic encephalopathy, and 1 due to a neurologic event), and 3 patients died 

within 6 months after completion of treatment (2 due to a cardiac event, and 1 due to Clostridium 

difficile infection after antibiotics use for another indication). One patient was still on treatment, and 

1 other required amputation due to a bacterial superinfection during antifungal treatment.  

A flowchart summarizing the surgical and medical treatments used in the 35 patients with their 

respective failure rates is shown in Figure 1.  Failure rates in acute and chronic CPJI according to the 

surgical and medical approaches used are shown in Figure 2.  

Overall, 17 of 35 (48.6%) patients cured and 18 of 35 (51.4%) failed treatment.   

In the comparison of acute versus chronic CPJI, treatment was successful in 4/12 (33.3%) acute cases 

and 13/23 (56.5%) chronic cases (p=0.289).  In the comparison of prostheses removal vs. prostheses 

retention, treatment success rates were 13/20 (67%) for prosthesis removal and 4/15 (26.7%) for 

debridement with prosthesis retention (p=0.041). Of the 20 patients treated with implant removal, 
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all 3 with an amphotericin B-impregnated cement spacer cured (p=0.521). In the prosthesis removal 

group, 5/6 (83.3%) achieved treatment success with the antibiofilm regimen versus 8/13 (61.5%) 

with azoles treatment (p=0.605) (1 patient did not receive antifungal treatment). Among the 

debridement and prosthesis retention group, success was 3/10 (30%) for azoles versus 1/5 (20%) for 

the antibiofilm regimen (p=1).  

Of the 13 patients who underwent prosthesis removal and had a favorable outcome, a new 

prosthesis was implanted in 11 patients (7 in 2-stage and 4 in 1-stage exchange surgery) and 2 

underwent arthrodesis. Several intraoperative cultures were obtained at the time of reimplantation 

in all but 1 patient, and all were negative. 

Failure was due to relapse in 9 cases, suppressive treatment requirement in 5, persistent infection in 

2, and CPJI-related death in 2 (1 due to septic shock in monomicrobial CPJI and 1 due to hypovolemic 

shock). The 5 patients who received suppressive treatment (all with azoles and 4 without implant 

removal) showed no adverse effects and maintained good joint functionality. The overall attributable 

mortality rate was 5.7% (2/35).   

Four patients who had failed treatment were retreated and evaluable at 2 years of follow-up. 

Retreatment consisted of implant removal in all patients (2 delayed reimplantation arthroplasty, 1 

direct exchange, and 1 permanent resection arthroplasty). Antifungal therapy with azoles alone was 

used in 2 patients (1 with a liposomal amphotericin B-impregnated cement spacer), echinocandins 

sequenced to azoles were used in 1, and echinocandins alone with an amphotericin B deoxycholate -

impregnated cement spacer in 1 patient.  The infection was eradicated in all cases. 

In an overall analysis of the 39 evaluable episodes, including the initial 35 episodes plus those 4 re-

treatments, statistically significant differences regarding the surgical approach were also found: 

success was achieved in 17/24 (70.8%) episodes with implant removal versus 4/15 (26.7%) with 

implant retention (p=0.010). An amphotericin B-impregnated cement spacer was used in 5 of the 24 

episodes treated with implant removal, and treatment was successful in all 5 cases. In episodes 
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treated with prosthesis removal, therapy was successful in 8/9 (88.9%) cases treated with the 

antibiofilm regimen compared to 9/14 (64.3%) treated with azoles (p=0.340). 

 

DISCUSSION   

CPJI is a rare condition that poses a therapeutic challenge. In our series, the infection predominantly 

affected older patients with various comorbid conditions, and nearly 80% had identifiable risk factors 

for Candida infection. CPJI presented mainly as a chronic infection and C. albicans was the most 

common causative microorganism. The treatment used was successful in 49% of patients, whereas 

51% failed. Although removal of the implant was the only strategy significantly associated with 

success, its combination with an antifungal with antibiofilm activity, including an amphotericin B-

impregnated cement spacer, achieved higher success rate, which may have reached significance if 

the sample had been larger.  

It is well recognized that CPJI affects older patients with risk factors for Candida infection [4,5,14–

16,20]. Interestingly, 6 patients in our study had concomitant candidal intertrigo (5 were hip 

artrhoplasties) and 4 had developed a previous urinary tract infection by the same Candida species (3 

of them were blood-culture positive), factors that are markers of Candida colonization. These data 

suggest that searching and treating candidal intertrigo before hip surgery could be a simple, safe, and 

inexpensive measure to avoid CPJI. The approach to take in candiduria would be less clear-cut when 

there are no symptoms, as occurs with asymptomatic bacteriuria [21,22]. It has been reported that 

hematogenous seeding of a prosthetic joint is a common complication of Staphylococcus aureus 

bacteremia [23], but to our knowledge, the risk of developing CPJI after experiencing candidemia is 

unknown.  It is also uncertain whether treating candidemia with a drug having antibiofilm activity 

could have an impact on avoiding CPJI.  

C. albicans was the most common microorganism isolated, followed by C. parapsilosis, which is in 

accordance with our local epidemiology [24]. The greatest challenge in these patients is the 
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therapeutic approach, as there is very little guiding evidence and only a few reported case series. 

Various surgical strategies have been described for CPJI, although the most successful seems to be 

removal of the implant. A few reports have described successful treatment with retention of the 

prosthesis, but these infections were treated in the acute stage or had a follow-up shorter than 1 

year [25–27]. In chronic infections, irrigation and debridement alone with prosthesis retention has 

failed to control the infection [4,15]. The success of 1-stage exchange arthroplasty combined with 

antifungal agents has been reported in only a few cases [28]. In chronic infection, most authors 

prefer to remove all the infected material, in accordance with the Infectious Diseases Society of 

America (IDSA) Guidelines [7]; the reported cure rates are very variable (14% to almost 100%) when 

performing 2-stage exchange arthroplasty [4,5,14,15,20,27]. In our series, treatment was successful 

in 49% of cases, and implant removal was the surgical strategy significantly associated with a 

favorable outcome (67% success). The percentage of global success is lower than the 76% recently 

reported in a review of the related literature [29]. This difference may reflect publication bias of 

patients with a favorable outcome, the fact that we had a larger number of acute infections, and that 

7 chronic infections were treated with debridement and prosthesis retention. Of note, 5 of these 7 

infections classified as chronic according to the Tsukayama system occurred during the first 3 months 

after surgery, and the other 2 were treated with prosthesis retention to avoid an aggressive 

approach in elderly patients with comorbidities. When cases were divided into acute or chronic, 

acute infections failed treatment more often, likely because they were usually treated with 

debridement and prosthesis retention. In contrast to what occurs in bacterial PJI, even acute cases, 

this strategy had higher failures rates, although the difference was not statistically significant.  

As is known, Candida spp. grows as a biofilm adhering to medical devices, and this characteristic 

makes the microorganism highly resistant to antifungal agents and host defense mechanisms [11–

13,17]. Azoles and amphotericin-B are the recommended agents for systemic treatment of CPJI 

[7,20], although fluconazole has been associated with high failure rates [15]. Previous studies have 
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demonstrated that the activity of azoles against Candida spp. biofilms is poor, whereas amphotericin 

B and echinocandins are both biofilm-active [11,12,17,30–32]. Although echinocandins and 

amphotericin-B (local or systemic) were used sparingly, the results of our study appear to be 

promising, with remission rates when combined with implant withdrawal higher than 80% in our 

series, similar to the values reported in previous studies [16,20,33,34]. Nonetheless, the differences 

were not statistically significant, probably due to the small number of patients.  

The required duration of antifungal treatment also needs clarification. According to previous reports, 

6 to 12 months of treatment seemed necessary, particularly when azoles were used [35]. Recent 

IDSA Guidelines [7] recommend prosthesis removal and at least 3 months of antifungals, but the 

evidence for this recommendation is low. In 1 small series [33], shorter antifungal courses (eg, 6 

weeks) were highly successful when using a 2-stage exchange procedure. In our study, the median 

duration of antifungal treatment was 3 months, similar to that reported in other series [4,5,14], 

Further studies should determine whether treatment duration shorter than 3 months is successful 

when antibiofilm agents are used, particularly in combination with implant removal. Lastly, in our 

experience, when prosthesis removal has a very high surgical risk, lengthy suppressive therapy with 

azoles may be a useful alternative treatment, allowing the(some?) patients to maintain good joint 

functionality.  

It is still controversial whether use of a spacer impregnated with an antifungal agent can improve the 

prognosis. In staged exchange arthroplasty, fungi may remain adhered to the cement spacer and lead 

to an infection relapse that is difficult to control. Therefore, antifungal-loaded cement spacers may 

be a better choice to avert relapse. Nonetheless, there is no consensus on the type or dose of 

antifungal agent that should be mixed with the cement. Amphotericin B is often used because of its 

heat stability, broad antifungal spectrum, and availability in powder form. Although amphotericin B-

loaded cement spacers have been reported to successfully eradicate CPJI without noticeable 

nephrotoxicity [16,36,37], there is still some debate about whether the local dose is high enough to 
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be effective when mixed with cement [11,34,36,38,39]. A recent in vitro study showed that release of 

800 mg of liposomal amphotericin B was higher than the same dose of deoxycholate amphotericin B 

when mixed with acrylic bone cement, although it led to a loss of compressive strength [40]. 

Moreover, as high doses of amphotericin B may be toxic for osteoblasts [41], the in vivo bone toxicity 

of liposomal amphotericin B should be studied before widespread use of the drug for this purpose. In 

our experience, use of an amphotericin B-impregnated spacer seemed to improve outcome without 

bone toxicity, but our data did not suffice to determine which type of amphotericin is better. 

Certainly, our study has some limitations. One of the major limitations is the small sample, although 

it is understandable because of the low incidence of CPJI. Nonetheless, the analysis may have been 

underpowered to detect some significant differences. In addition, it is a non-randomized, 

retrospective study, so there could be recall bias, and it included patients treated over an extended 

period, which may have resulted in variability in several factors such as the surgeons, surgical 

techniques, and antifungal regimens available. Another aspect to mention is that coexisting bacterial 

infection occurred in around one-quarter of the cases, which could be a confounding factor in the 

clinical course of these patients. However, it is a multicenter study, carried out in centers with 

multidisciplinary teams and meticulous recording of data on these patients, and although the sample 

is small, it is the largest series of its kind published in recent years. 

In conclusion, in our experience, CPJI is usually a chronic infection occurring in patients of advanced 

age, who have several comorbidities and have undergone previous surgeries, which makes 

application of aggressive surgical treatment more difficult. The success rate is low and treatment 

with prosthesis removal leads to a better outcome. Amphotericin B and echinocandins seem to be 

more effective than azoles for eradicating biofilm-embedded Candida spp., and although there is 

insufficient evidence that the use of antibiofilm antifungals has added benefits, our experience 

indicates that it may be recommendable, particularly in combination with removal of the implant. 
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Because of the paucity of related information and the complexity of CPJI, we believe it advisable to 

treat patients with this condition only in experienced, multidisciplinary centers. 
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Table 1. Baseline characteristics, clinical and microbiological features of 43 patients diagnosed with 

Candida periprosthetic joint infection  

Features N (%) 

Sex, women/men 33 (76.7)/10 (23.3) 

Age, years 75 (69-80) 

Age-adjusted Charlson Comorbidity Index score  4 (3-5) 

Comorbidities   

- Diabetes mellitus 13 (30.2) 

- Chronic renal failure 7 (16.3) 

- Immunosuppressive therapy 6 (14) 

- Rheumatoid arthritis 5 (11.6) 

- Malignancy 2 (4.7) 

- Liver cirrhosis 2 (4.7) 

Other risk factors for Candida infection  

- Revision prosthesis 21 (48.8) 

- Antibiotics for >14 days during the previous 3 months 20 (46.5) 

- Previous surgeries involving the current prosthesis 11 (25.6) 

- Previous Candida infection in another location 10 (23.3) 

Site of arthroplasty  

- Hip 26 (60.5) 

- Knee 16 (37.2) 

- Shoulder 1 (2.3) 

Tsukayama classification [18]  

- Late chronic periprosthetic joint infection 25 (58.1) 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

23 

 

- Early post-surgery periprosthetic joint infection 12 (27.9) 

- Hematogenous periprosthetic joint infection 3 (7) 

- Positive intraoperative cultures 3 (7) 

Clinical manifestations*  

- Pain 31/40 (77.5) 

- Inflammatory signs (effusion, erythema or warmth 
around the joint) 

26/40 (65) 

- Purulent exudates 13/40 (32.5) 

- Fever 8/40 (20) 

- Fistula 8/40 (20) 

Implant loosening on radiography 21 (48.8) 

Blood leukocytes count, cells/mm3 8300 (7200-10400) 

C-reactive protein value, mg/dL  3.8 (1.7-8.8) 

Erythrocyte sedimentation rate, mm/h 66 (51-90) 

Joint fluid white cell count, cells/mm3, and neutrophil 

differential, %  

9750 (6400-21425), 85 (68-95) 

Microbiology results  

- C. albicans 24 (54.8) 

- C. parapsilosis 14 (32.6) 

- C. glabrata 2 (4.7) 

- C. tropicalis 1 (2.3) 

- C. albicans and C. parapsilosis 1 (2.3) 

- C. parapsilosis and C. tropicalis 1 (2.3) 

- Coexisting bacterial infection** 11 (25.6) 
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Categorical variables are expressed as the absolute number and percentage, and continuous 

variables as the median and interquartile range (IQR) 

*Patients may have more than one clinical manifestation 

**Polymicrobial infection in 4 patients, coagulase-negative Staphylococcus in 3, Staphylococcus 

aureus in 2, and Corynebacterium spp. in 2 
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Table 2. Summary of medical treatment of the 42 patients with Candida periprosthetic joint 

infection who received antifungal therapy 

Antifungal therapy Number of 

patients 

Total duration, 

days 

Percentage of total treatment time during 

which each antifungal was administered 

Azoles  26 118 (65-181) Azoles 100% 

Echinocandins* and azoles 7 102 (92-162) Echinocandins 34% (24-46), azoles 73% (54-95) 

Systemic amphotericin B 

and azoles 

2 225 (90 and 360) Amphotericin B 26% (25% and 28%), azoles 

74% (72 and 75) 

Echinocandins*  1 57 Echinocandins 100% 

Echinocandins*, 

flucytosine, and azoles 

1 182 Echinocandins 86%, flucytosine 50%, azoles 

41% 

Chronic suppressive 

therapy with azoles** 

  

5 3 patients initially received echinocandins* (15, 15, and 30 days) and 

1 amphotericin B (15 days). 

 

Continuous variables are expressed as the median and interquartile range (IQR). 

*Echinocandins used were anidulafungin in 6 patients, caspofungin in 5, and micafungin in 1.  

**Suppressive treatment with fluconazol 200mg/day was given in 5 patients in whom it was 

considered that the treatment strategy used would not cure the infection (4 treated with implant 

retention and 1 with resection arthroplasty). After a median follow-up of 16.5 (14.3-36.7) months, 

none had to stop treatment due to adverse events, and all maintained good joint functionality. 
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Figure 1. Flowchart of failure rates according to the medical and surgical approaches used 

43 patients with CPJI 

35 evaluable cases 

DEBRIDEMENT WITH IMPLANT RETENTION       

N=15                                                                              

8 acute CPJI / 7 chronic CPJI  

 

 

PROSTHESIS REMOVAL                         

N=20                                                       

16 chronic CPJI / 4 acute CPJI 

 

 

Azoles             

n= 10 

Antibiofilm-containing regimen*                                   

n=5 

No antifungal 

therapy                  

n=1 

Azoles             

n= 13 

 

Antibiofilm-containing regimen*                                   

n=6 

Failures 7/10 Failures 4/5 
Failures 1/1 Failures 5/13 Failures 1/6 

Failures 11/15 (73%) 
Failures 7/20 (35%) 

*Echinocandins or local or systemic amphotericin B  
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*Echinocandins or local or systemic amphotericin B  

Figure 2. Flowchart of failure rates in acute (early) and chronic (late) CPJI depending on the surgical and medical approach used 

Debridement with 

implant retention   n=8 

 

Prosthesis removal        

n=4 

 

Azoles             

n=5 

Antibiofilm-containing 

regimen*                                   

n=3 

Azoles             

n= 4 

 

Failures 3/5 Failures 2/3 Failures 3/4 

Failures 5/8 

Debridement with implant 

retention   n=7 

 

Prosthesis removal        

n=16 

 

Azoles             

n=5 

Antibiofilm-containing 

regimen*                                   

n=2 

Failures 4/5 Failures 2/2 

Failures 6/7 

No antifungal 

n=1 

Azoles             

n=9 

 

Antibiofilm-

containing regimen*                           

n=6 

Failures 1/1 Failures 2/9 Failures 1/6 

Failures 4/16 

FAILURES 8/12 (67%) 
FAILURES 10/23 (44%) 

Chronic CPJI                   

n=23 

Acute CPJI                   

n=12 


