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Abstract. Introduction: Debridement, antibiotics, and implant retention (DAIR) is recommended for early
acute postoperative and late acute periprosthetic joint infections (PJIs). The KLIC and CRIME-80 scores have
been proposed to predict DAIR outcomes. Nevertheless, their clinical utility remains uncertain. This study aimed
to evaluate their predictive value for DAIR failure in our cohort, both at primary indication and when repeat
DAIR was considered necessary. Methods: We retrospectively reviewed all patients who underwent DAIR for
total hip or knee PJI between 2010 and 2021, with at least 1 year of follow-up. Failure was defined as persistent
infection, need for implant removal, amputation, or infection-related death. Results: A total of 102 patients
were included, with a mean follow-up of 48.9 months. The overall failure rate was 35.3 %. Failure rates did not
differ significantly between patients who underwent a single DAIR and those who required repeat procedures
(32.5 % vs. 45.5 %, p = 0.26). No significant correlations were found between KLIC or CRIME-80 scores and
failure rates, either at the initial indication for DAIR (p = 0.54 and p = 0.93, respectively) or in repeat DAIR
procedures (p = 0.44 and p = 0.50, respectively). Conclusions: In our cohort, the KLIC and CRIME-80 scores
were not predictive of DAIR failure, either at initial treatment or when repeat DAIR was required. These scores
offered limited prognostic value and did not support clinical decision-making. Prospective studies are needed to
validate and improve predictive tools for DAIR outcomes.

1 Introduction

A periprosthetic joint infection (PJI) is a severe complica-
tion of total hip and knee arthroplasties, with incidence in-
creasing alongside rising procedure numbers (Kuiper et al.,
2013). PJIs can be classified as early acute postoperative,
chronic, or late acute (LA). Early infections occur mostly
within 3 months after implantation, and LA cases typically
result from documented or presumed hematogenous spread
at a later stage (Zimmerli et al., 2004). These infections are
significantly challenging to treat, leading to considerable pa-

tient morbidity and financial burden on healthcare systems
(Chalmers et al., 2019; Kurtz et al., 2018; Shahi et al., 2017).

Treatment aims to eradicate infection while maintain-
ing joint function and mobility. Options include antibiotic
suppression, implant removal, one- or two-stage revision,
arthrodesis, amputation, and surgical debridement, antibi-
otics, and implant retention (DAIR). DAIR is an attractive
option as it involves a single surgery, avoids implant removal
morbidity, shortens disability time, and, if successful, is po-
tentially more cost-effective than two-stage revision (Byren
et al., 2009). Current guidelines support DAIR for both early
and LA PJI, particularly when the implant is stable and the
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pathogen is sensitive to anti-biofilm therapies (Sigmund et
al., 2025).

DAIR success rates vary widely, with lower efficacy seen
in LA infections. (Aboltins et al., 2013; Bergkvist et al.,
2016; Duque et al., 2017; Kuiper et al., 2013; Sukeik et al.,
2012; Urish et al., 2018; Vilchez et al., 2011). Several fac-
tors (including patient condition, infection severity, symptom
duration, possibility to exchange modular components, and
pathogen type) can influence the prognosis (Sigmund et al.,
2025; Wouthuyzen-Bakker et al., 2020). DAIR failure may
compromise future revision outcomes, particularly two-stage
revisions (Lizaur-Utrilla et al., 2019; Tsang et al., 2017),
making accurate patient selection essential to avoid ineffec-
tive interventions (Duffy et al., 2018; Löwik et al., 2018;
Rajgopal et al., 2018; Wouthuyzen-Bakker et al., 2019). To
aid this selection, the KLIC and CRIME-80 scoring systems
were developed to predict DAIR failure in early acute and LA
PJIs, respectively (Tornero et al., 2015; Wouthuyzen-Bakker
et al., 2019).

To date, evidence supporting the KLIC and CRIME-80
scores as decision-making tools in clinical practice remains
limited and inconsistent. In our practice, these scores are
not used routinely to guide DAIR indication but are con-
sidered when evaluating repeat DAIR procedures. Our main
goal was to assess their predictive value for DAIR failure in
our clinical practice. We aimed to look at two different clin-
ical decision-making moments: (a) primary indication for a
DAIR and (b) when a repeat DAIR is clinically judged nec-
essary.

2 Methods

2.1 Study design

We retrospectively reviewed all patients submitted to DAIR
for PJI following hip or knee arthroplasty at our institution
between 2010 and 2021, with a minimum follow-up of 1
year. PJI was defined according to the 2021 European Bone
and Joint Infection Society criteria (McNally et al., 2021).
LA PJI was defined as the development of acute symp-
toms occurring ≥ 3 months after implantation in a previ-
ously asymptomatic joint. All DAIRs were performed for
presumed acute infections after primary or revision surgery.
Exclusion criteria were tumour-related joint replacements
and incomplete medical records.

2.2 Data collection

Data were collected from institutional electronic records, in-
cluding (1) demographics; (2) co-morbidities (chronic kid-
ney failure (CKF), liver cirrhosis, chronic obstructive pul-
monary disease (COPD), rheumatoid arthritis (RA), dia-
betes, and malignancy); (3) initial surgical characteristics:
site, indication (primary or secondary osteoarthritis, rheuma-
toid arthritis, arthroplasty in femoral head fractures, other

fractures, and infection), type (primary, aseptic revision,
two-stage revision for infected joint, one-stage revision for
infected joint), cementation; (4) C-reactive protein (CRP)
level; (5) DAIR procedure dates and polyethylene exchange;
(6) microbiological results; (7) antibiotic treatment; (8) out-
comes (success or failure) and type of failure; and (9) follow-
up.

2.3 Our clinical practice

Surgical treatment was performed by different surgeons
within the department and not exclusively by infection-
dedicated surgeons. Arthrocentesis with joint fluid analy-
sis (cell count, biochemistry, microbiology) was performed
whenever feasible. Empirical intravenous (IV) antibiotics,
usually vancomycin and piperacillin/tazobactam, were initi-
ated postoperatively and adjusted once culture and sensitiv-
ity results were available. IV therapy was usually continued
for 7–10 d before switching to oral antibiotics if the patient’s
clinical and laboratory response was favourable.

Repeat DAIR was performed on an “as needed” basis,
when there was clinical concern that the infection remained
uncontrolled following the initial procedure (e.g. persistent
wound leakage, local inflammatory signs, or persistently
high CRP). Decisions were made by a multidisciplinary
team, considering known poor prognostic factors, such as
surgery > 6 weeks in early acute postoperative or duration
of symptoms > 7 d in LA PJI, positive blood cultures, ex-
tremely elevated CRP, anti-biofilm antibiotic-resistant mi-
croorganisms, significant patient co-morbidities, and the pos-
sibility for a liner exchange.

2.4 Outcome measures

Failure was defined as infection persistence (with or with-
out suppressive antibiotics), the need for subsequent implant
removal, amputation, or infection-related death. When used,
suppressive antibiotics were continued in the long term, in-
definitely. The need for repeat DAIR was not necessarily con-
sidered a failure, as long as the infection was ultimately con-
sidered cured without the need for subsequent implant re-
moval or suppressive antibiotic therapy. The KLIC score was
calculated for early acute PJIs, and CRIME-80 was calcu-
lated for LA PJI. Patients were then categorised into groups
according to their KLIC score (≤ 2, 2.5–3.5, 4–5, 5.5–6.5,
and ≥ 7) and to their CRIME-80 score (−1, 0, 1–2, 3–4, and
> 5), respectively.

2.5 Statistical analysis

Descriptive statistics (n, %, min, max, mean, standard devi-
ation) were calculated for the study variables. The groups
were compared using the Fisher test and the Pearson chi-
squared test (qualitative variables) and with a t test or Mann–
Whitney U (quantitative variables). Variables that reached
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Table 1. Patient characteristics (n= 102).

n % of total Min Max Mean (SD)

Sex
Male 43 42.2
Female 59 57.8

Age (yr) 28 94 68.3 (11.1)

Co-morbidities
CKF 10 9.8
Liver cirrhosis 6 5.9
COPD 9 8.8
RA 8 7.8
Diabetes 30 29.4
Malignancy 7 6.9

statistical significance or were considered clinically relevant
(p < 0.02) were included in a logistic regression and multi-
variable analysis. For all inferential statistics, a probability of
type I error of 0.05 was considered (95 % confidence inter-
val).

3 Results

A total of 102 patients were included in this study. The
mean patient age was 68 years, with 57.8 % female. Com-
mon co-morbidities were diabetes (29.4 %), CKF (9.8 %),
and COPD (8.8 %) (Table 1). The mean CRP at presentation
was 132 mg L−1.

Overall, 52.0 % of patients were diagnosed with hip PJI,
and 48.0 % were diagnosed with knee PJI. The initial surgical
indication was osteoarthritis in 69.6 % of patients, femoral
head fractures in 13.7 % of patients, other fractures in 4.9 %
of patients, and previous PJI in 7.8 % of patients. Although
8 patients were diagnosed with rheumatoid arthritis, only 4
(3.9 %) underwent initial surgery due to this condition, as
3 underwent surgery following a fracture and 1 underwent
surgery after PJI. Considering the type of initial surgery,
76.5 % of patients were initially submitted to primary arthro-
plasty, 14.7 % of patients were submitted to aseptic revision,
7.8 % of patients were submitted to infected two-stage revi-
sion surgery, and 1.0 % of patients were submitted to infected
one-stage revision surgery. After the beginning of symptoms,
the time to first DAIR was < 1 week in 54.9 % of patients, be-
tween 1 and 2 weeks in 29.4 % of patients, between 2 and 4
weeks in 10.8 % of patients, and > 6 weeks in 3.9 % of pa-
tients. Repeat DAIR was performed in 21.6 % of patients. In
total, 72.5 % of patients were diagnosed as early acute PJIs,
and 27.5 % of patients were diagnosed as LA PJIs.

The overall DAIR failure rate was 35.3 % (36/102). Im-
plant removal occurred in 26.5 % of patients, infection per-
sistence was managed conservatively in 4.9 % of patients,
and infection-related death occurred in 3.9 % of patients. No
amputations were reported (Table 4). Suppressive antibiotics

Table 2. Surgical data.

n % of total

Infection site
Hip 53 52.0
Knee 49 48.0

Initial surgical indication
Primary or secondary osteoarthritis 71 69.6
Rheumatoid arthritis 4 3.9
Arthroplasty in femoral head fractures 14 13.7
Other fractures 5 4.9
Infection 8 7.8

Initial surgery
Primary 78 76.5
Aseptic revision 15 14.7
Two-stage revision of infection 8 7.8
One-stage revision of infection 1 1.0

Initial cementation 70 68.6

Time until first DAIR

< 1 week 56 54.9

1–2 weeks 30 29.4

2–4 weeks 11 10.8

4–6 weeks 0 0.0

> 6 weeks 4 3.9

Polyethylene exchange 101 99.0

Repeat DAIR 22 21.6

Early acute PJI 74 72.5

LA PJI 28 27.5

The mean KLIC score was 3.2 points, and the mean CRIME-80 score was 1.4 points
(Table 3). No patients had missing variables to complete the scoring system.

Table 3. Score categorisation.

M (SD) Success, n Failure, n p

KLIC score 3.2 (1.48)
≤ 3.5 27 10 0.451
> 3.5 24 13

CRIME-80 score 1.4 (1.57)
< 3 12 10 0.843
≥ 3 3 3

were used in 3.9 % of patients, with a mean follow-up of
4 years.

The failure rate was not significantly different between
single and repeated DAIR: 32.5 % (26/80) vs. 45.5 %
(10/22) (p = 0.26). The DAIR failure rate was also not sig-
nificantly different between early acute postoperative or LA
PJI: 31.1 % (23/74) vs. 46.4 % (13/28) (p = 0.169).

https://doi.org/10.5194/jbji-10-403-2025 J. Bone Joint Infect., 10, 403–410, 2025



406 J. Contente et al.: Usefulness of KLIC and CRIME-80 in DAIR

Table 4. DAIR failure and the distribution of failure types across KLIC and CRIME-80 scores.

KLIC CRIME-80 Total

n % n % n %

Implant removal 16 15.6 11 10.8 27 26.5
Amputation 0 0.0 0 0.0 0 0.0
Infection-related death 3 2.9 1 1.0 4 3.9
Infection persistence (with or without suppressive antibiotics) 3 2.9 2 2.0 5 4.9

Overall failure rate 36 35.3

Failure after 1 DAIR 26 32.5a

Failure after repeated procedure 10 45.5b

a Percentage of the total number of patients submitted to 1 DAIR. b Percentage of the total number of patients submitted to repeated DAIR.

No significant correlations were found between KLIC or
CRIME-80 scores and DAIR failure rates (p = 0.54 and
p = 0.93, respectively). Patients with successful DAIR pro-
cedures presented all ranges of previous KLIC scores, with-
out a strong correlation in any stratified group. No predictive
risk threshold was identified for KLIC or CRIME-80.

Focusing specifically on the repeated DAIR cohort, the
KLIC and CRIME-80 scores were also not associated with
failure (p= 0.44 and p= 0.50, respectively) (Fig. 1).

Of all registered variables, the only independent risk
factor significantly associated with failure was CRP level
(OR= 1.004, 95 % CI: 1.000–1.008). DAIR failure increases
by 1.04 for each 10 mg L−1 CRP rise. However, the effect
size was modest (Nagelkerke R2

= 0.363). Despite the statis-
tical significance of CRP, its limited predictive value dimin-
ishes its clinical usefulness as a standalone marker. There-
fore, in our study, no reliable predictive factors for DAIR
failure could be identified (Table 5).

4 Discussion

In our cohort, neither the KLIC scores nor the CRIME-80
scores reliably predicted DAIR failure in early or late acute
PJI, even when repeat DAIR procedures were performed. No
meaningful risk thresholds were identified, including among
patients with high KLIC scores (≥ 7), contrary to previous
reports (Duffy et al., 2018). Similarly, KLIC scores > 3.5 did
not achieve an optimal balance of sensitivity and specificity,
conflicting with Tornero et al. (2015). CRIME-80 scores ≥ 3
also failed to predict failure, in contrast with Wouthuyzen-
Bakker et al. (2019), who reported a preoperative CRIME-
80≥ 3 as an independent predictor.

Several studies have reported clinical utility of the KLIC
score (Argenson et al., 2019; Duffy et al., 2018; Jiménez-
Garrido et al., 2018), although methodological heterogeneity
may explain discrepancies. Inconsistent definitions of failure
(Duffy et al., 2018; Jiménez-Garrido et al., 2018) and the in-
clusion of acute hematogenous infections (Jiménez-Garrido
et al., 2018) may have influenced outcomes. Lowik et al

(2018) also supported KLIC as a predictor, though with lower
sensitivity, specificity, and accuracy than initially described
(Tornero et al., 2015), likely due to their retrospective study
design and cohort differences, underlining the importance of
external validation before widespread clinical adoption.

Recent external validations have yielded conflicting re-
sults. In an Australasian cohort, both KLIC and CRIME-80
scores were validated as predictors of DAIR failure (Hoff-
man et al., 2024). However, in a northern European popula-
tion, Liukkonen et al. (2024) found the KLIC score unreli-
able for predicting early DAIR failure. These discrepancies
may reflect differences in co-morbidity profiles, highlighting
the need to assess predictive models within a specific popu-
lation.

Our findings align with studies questioning the predictive
value of the KLIC score (Bernaus et al., 2022; Chalmers et
al., 2021). Although Chalmers et al. (2021) reported mod-
erate predictive value for the CRIME-80 score at 90 d and
2 years, methodological limitations were noted. Antibiotic
suppression was not classified as DAIR failure, and the use
of low thresholds (CRIME–80 > 1 or adjusted ≥ 0) reduced
clinical utility, as nearly any patient with minimal risk fac-
tors (e.g. male sex or age > 80) was categorised as high risk.
Additionally, this study attempted validation in a US popu-
lation, where confounding demographic and clinical factors
may have influenced outcomes.

Surgical heterogeneity may also compromise predictive
accuracy. Boyer and Cazorla (2021) noted higher DAIR suc-
cess in hip arthroplasties compared with knee arthroplasties.
Since the KLIC score includes parameters unequally dis-
tributed between joint types (e.g. cemented prostheses, frac-
ture indications), bias may be introduced. The authors there-
fore propose stratifying score models by joint type. Evidence
suggests that the infecting microorganism, especially strepto-
coccal species, and modular exchange are stronger predictors
of outcome in LA PJIs (Lora-Tamayo et al., 2017; Sabater-
Martos et al., 2020; Wouthuyzen-Bakker et al., 2020). These
studies reinforce the importance of isolating the causative
microorganism before surgery. However, they are rarely
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Figure 1. KLIC and CRIME-80 score distribution in the entire cohort and in patients that needed to repeat DAIR (orange: patients with a
successful DAIR procedure; striped blue: patients with a failed DAIR procedure).

Table 5. Univariable and multivariable analysis of DAIR failure risk factors.

Risk factors Success Failure Univariable Multivariable
n (%) or n (%) or p p (OR CI 95 %)

median (IQR) median (IQR) R2= 0.363

Female 37 (56.1) 22 (61.1) 0.622 –
Age 69 (14) 69 (14) 0.766 –
Body mass index 28.04 (6) 28.85 (9) 0.812 –
Diabetes 21 (31.8) 9 (25) 0.470 –
Malignancy 5 (7.6) 2 (5.6) 0.700 –
COPD 6 (9.1) 3 (8.3) 0.897 –
CKF 6 (9.1) 4 (11.1) 0.743 –
Liver cirrhosis 3 (4.5) 3 (8.3) 0.437 –
RA 2 (3) 6 (16.7) 0.014 0.089 (0.775–35.740)
Joint replaced (hip) 29 (43.9) 24 (66.7) 0.028 0.160 (0.114–1.431)
Polyethylene exchange 61 (92.4) 30 (83.3) 0.157 0.370 (0.080–2.565)
Bacteremia 11 (16.7) 5 (13.9) 0.712 –
Microorganism defined as “difficult to treat” 9 (15.8) 2 (6.3) 0.189 0.439 (0.08–2.990)
LA PJI 51 (77.3) 23 (63.9) 0.148 0.519 (0.150–2.608)
Polymicrobial samples 25 (37.9) 11 (30.6) 0.460 –
CRP 64.0 (154.5) 134.5 (238.8) 0.053 0.050 (1.000–1.008)
Antibiotic (days) 97(93) 83 (82) 0.156 –
IV antibiotic (days) 10 (12) 19.5 (18) 0.006 0.098 (0.992–1.103)
Symptomatic time to DAIR 19 (16.3) 21 (18.8) 0.983 –
Score cutoff: KLIC > 3 or CRIME-80≥ 3 27 (40.9) 16 (44.4) 0.730 0.696 (0.215–2.252)
Adequate anti-biofilm antibiotic 51 (77.3) 19 (52.8) 0.014 0.191 (0.138–1.484)
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known preoperatively and are thus not integrated into exist-
ing scoring systems.

To our knowledge, this is the first study to evaluate these
scores in the context of repeated DAIR procedures. Predic-
tive performance was even poorer in this subgroup, reinforc-
ing that their use in guiding surgical decisions should be ap-
proached with caution.

Study limitations include a retrospective design, small
sample size, lack of a control group, and potential selection
and observer bias from surgeries performed by different sur-
geons. Because of its sample size, this study may have insuf-
ficient statistical power to detect small to moderate negative
findings. Despite its novelty, the repeat DAIR subgroup is
also relatively small, which reduces the statistical power to
detect meaningful associations. Data were obtained from a
single tertiary care referral centre, potentially limiting gener-
alisability. Three surgeons were involved in patients’ follow-
up and data collection, medical records may be incomplete,
and pathology distribution was unequal, which may further
introduce bias. Additionally, a tendency for lower risk classi-
fication in both scoring systems could affect result interpre-
tation.

5 Conclusions

PJI remains a serious complication after hip and knee arthro-
plasty. While DAIR is commonly recommended for early
and late acute cases, KLIC and CRIME-80 scores lack
widespread clinical adoption and external validation. In our
cohort, neither score predicted DAIR failure, indicating lim-
ited prognostic utility and small clinical value as predictive
models for DAIR outcomes. Their performance was particu-
larly unreliable in patients undergoing repeated DAIR inter-
ventions, suggesting that these scores should not guide sur-
gical decision-making in such cases. Further prospective re-
search with larger samples is needed to validate these scores
or to develop more reliable predictive clinical tools to support
clinical decisions and improve outcomes.
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Gorišek Miksić, N., Rodríguez-Pardo, D., Del Toro, M. D.,
Fernández-Sampedro, M., Dapunt, U., Huotari, K., Davis, J. S.,
Palomino, J., Neut, D., Clark, B. M., Gottlieb, T., Trebše, R.,
Soriano, A., Bahamonde, A., Guío, L., Rico, A., Salles, M. J.
C., Pais, M. J., Benito, N., Riera, M., Gómez, L., Aboltins, C.
A., Esteban, J., Horcajada, J. P., O’Connell, K., Ferrari, M.,
Skaliczki, G., San Juan, R., Cobo, J., Sánchez-Somolinos, M.,
Ramos, A., Giannitsioti, E., Jover-Sáenz, A., Baraia-Etxaburu,
J. M., Barbero, J. M., Choong, P. F. M., Asseray, N., Ansart,
S., Le Moal, G., Zimmerli, W., Ariza, J., and the Group of
Investigators for Streptococcal Prosthetic Joint Infection: The
not-so-good prognosis of streptococcal periprosthetic joint in-
fection managed by implant retention: the results of a large
multicentre study, Clinical Infectious Diseases, 64, 1742–1752,
https://doi.org/10.1093/cid/cix227, 2017.

Löwik, C. A. M., Jutte, P. C., Tornero, E., Ploegmakers, J. J.
W., Knobben, B. A. S., de Vries, A. J., Zijlstra, W. P., Di-
jkstra, B., Soriano, A., and Wouthuyzen-Bakker, M.: Predict-
ing Failure in Early Acute Prosthetic Joint Infection Treated
With Debridement, Antibiotics, and Implant Retention: External
Validation of the KLIC Score, J. Arthroplasty, 33, 2582–2587,
https://doi.org/10.1016/j.arth.2018.03.041, 2018.

McNally, M., Sousa, R., Wouthuyzen-Bakker, M., Chen, A. F.,
Soriano, A., Vogely, H. C., Clauss, M., Higuera, C. A., and
Trebše, R.: The EBJIS definition of periprosthetic joint infec-
tion, Bone Joint J., 103-B, 18–25, https://doi.org/10.1302/0301-
620X.103B1.BJJ-2020-1381.R1, 2021.

Rajgopal, A., Panda, I., Rao, A., Dahiya, V., and Gupta, H.: Does
Prior Failed Debridement Compromise the Outcome of Subse-
quent Two-Stage Revision Done for Periprosthetic Joint Infec-

https://doi.org/10.5194/jbji-10-403-2025 J. Bone Joint Infect., 10, 403–410, 2025

https://doi.org/10.5301/hipint.5000328
https://doi.org/10.1089/sur.2021.320
https://doi.org/10.1016/j.otsr.2020.102774
https://doi.org/10.1093/jac/dkp107
https://doi.org/10.1302/0301-620X.101B7.BJJ-2018-1189.R1
https://doi.org/10.1302/0301-620X.101B7.BJJ-2018-1189.R1
https://doi.org/10.1016/j.arth.2021.02.039
https://doi.org/10.7150/jbji.21846
https://doi.org/10.1016/j.arth.2016.10.029
https://doi.org/10.1302/1358-992X.2024.8.004
https://doi.org/10.1007/s00264-017-3670-4
https://doi.org/10.3109/17453674.2013.823589
https://doi.org/10.1016/j.arth.2018.05.042
https://doi.org/10.1016/j.arth.2023.12.012
https://doi.org/10.1007/s00167-019-05476-5
https://doi.org/10.1093/cid/cix227
https://doi.org/10.1016/j.arth.2018.03.041
https://doi.org/10.1302/0301-620X.103B1.BJJ-2020-1381.R1
https://doi.org/10.1302/0301-620X.103B1.BJJ-2020-1381.R1


410 J. Contente et al.: Usefulness of KLIC and CRIME-80 in DAIR

tion Following Total Knee Arthroplasty?, J. Arthroplasty, 33,
2588–2594, https://doi.org/10.1016/j.arth.2018.02.087, 2018.

Sabater-Martos, M., Hernández Hermoso, J. A., García Oltra, E.,
Molinos, S., and Martínez-Pastor, J. C.: Validez de las escalas
KLIC y CRIME80 en la predicción del fracaso en la infec-
ción aguda tardía tratada mediante desbridamiento y retención
de implantes, Rev. Esp. Cir. Ortop. Traumatol., 64, 415–420,
https://doi.org/10.1016/j.recot.2020.05.002, 2020.

Shahi, A., Tan, T. L., Chen, A. F., Maltenfort, M. G.,
and Parvizi, J.: In-Hospital Mortality in Patients With
Periprosthetic Joint Infection, J. Arthroplasty, 32, 948–952.e1,
https://doi.org/10.1016/j.arth.2016.09.027, 2017.

Sigmund, I. K., Wouthuyzen-Bakker, M., Ferry, T., Metsemakers,
W.-J., Clauss, M., Soriano, A., Trebse, R., and Sousa, R.: De-
bridement, antimicrobial therapy, and implant retention (DAIR)
as curative surgical strategy for acute periprosthetic hip and knee
infections: a summary of the position paper from the European
Bone & Joint Infection Society (EBJIS), J. Bone Joint Infect., 10,
139–142, https://doi.org/10.5194/jbji-10-139-2025, 2025.

Sukeik, M., Patel, S., and Haddad, F. S.: Aggressive Early
Débridement for Treatment of Acutely Infected Cemented To-
tal Hip Arthroplasty, Clin. Orthop. Relat. Res., 470, 3164–3170,
https://doi.org/10.1007/s11999-012-2500-7, 2012.

Tornero, E., Morata, L., Martínez-Pastor, J. C., Bori, G., Climent,
C., García-Velez, D. M., García-Ramiro, S., Bosch, J., Mensa, J.,
and Soriano, A.: KLIC-score for predicting early failure in pros-
thetic joint infections treated with debridement, implant retention
and antibiotics, Clinical Microbiology and Infection, 21, 786.e9–
786.e17, https://doi.org/10.1016/j.cmi.2015.04.012, 2015.

Tsang, S.-T. J., Ting, J., Simpson, A. H. R. W., and Gaston, P.:
Outcomes following debridement, antibiotics and implant reten-
tion in the management of periprosthetic infections of the hip,
Bone Joint J., 99-B, 1458–1466, https://doi.org/10.1302/0301-
620X.99B11.BJJ-2017-0088.R1, 2017.

Urish, K. L., Bullock, A. G., Kreger, A. M., Shah, N. B., Jeong,
K., Rothenberger, S. D., Irrgang, J. J., Klatt, B. A., and Ham-
lin, B. R.: A Multicenter Study of Irrigation and Debride-
ment in Total Knee Arthroplasty Periprosthetic Joint Infec-
tion: Treatment Failure Is High, J. Arthroplasty, 33, 1154–1159,
https://doi.org/10.1016/j.arth.2017.11.029, 2018.

Vilchez, F., Martínez-Pastor, J. C., García-Ramiro, S., Bori, G.,
Tornero, E., García, E., Mensa, J., and Soriano, A.: Effi-
cacy of Debridement in Hematogenous and Early Post-Surgical
Prosthetic Joint Infections, Int. J. Artif. Organs, 34, 863–869,
https://doi.org/10.5301/ijao.5000029, 2011.

Wouthuyzen-Bakker, M., Sebillotte, M., Lomas, J., Kendrick, B.,
Palomares, E. B., Murillo, O., Parvizi, J., Shohat, N., Reinoso,
J. C., Sánchez, R. E., Fernandez-Sampedro, M., Senneville, E.,
Huotari, K., Allende, J. M. B., García, A. B., Lora-Tamayo,
J., Ferrari, M. C., Vaznaisiene, D., Yusuf, E., Aboltins, C.,
Trebse, R., Salles, M. J., Benito, N., Vila, A., Toro, M. D.
Del, Kramer, T. S., Petersdorf, S., Diaz-Brito, V., Tufan, Z. K.,
Sanchez, M., Arvieux, C., and Soriano, A.: Timing of implant-
removal in late acute periprosthetic joint infection: A multi-
center observational study, Journal of Infection, 79, 199–205,
https://doi.org/10.1016/j.jinf.2019.07.003, 2019.

Wouthuyzen-Bakker, M., Sebillotte, M., Huotari, K., Escudero
Sánchez, R., Benavent, E., Parvizi, J., Fernandez-Sampedro,
M., Barbero, J. M., Garcia-Cañete, J., Trebse, R., Del Toro,
M., Diaz-Brito, V., Sanchez, M., Scarborough, M., and So-
riano, A.: Lower Success Rate of Débridement and Implant
Retention in Late Acute versus Early Acute Periprosthetic
Joint Infection Caused by Staphylococcus spp. Results from a
Matched Cohort Study, Clin. Orthop. Relat. Res., 478, 1348–
1355, https://doi.org/10.1097/CORR.0000000000001171, 2020.

Zimmerli, W., Trampuz, A., and Ochsner, P. E.: Prosthetic-Joint In-
fections, New England Journal of Medicine, 351, 1645–1654,
https://doi.org/10.1056/NEJMra040181, 2004.

J. Bone Joint Infect., 10, 403–410, 2025 https://doi.org/10.5194/jbji-10-403-2025

https://doi.org/10.1016/j.arth.2018.02.087
https://doi.org/10.1016/j.recot.2020.05.002
https://doi.org/10.1016/j.arth.2016.09.027
https://doi.org/10.5194/jbji-10-139-2025
https://doi.org/10.1007/s11999-012-2500-7
https://doi.org/10.1016/j.cmi.2015.04.012
https://doi.org/10.1302/0301-620X.99B11.BJJ-2017-0088.R1
https://doi.org/10.1302/0301-620X.99B11.BJJ-2017-0088.R1
https://doi.org/10.1016/j.arth.2017.11.029
https://doi.org/10.5301/ijao.5000029
https://doi.org/10.1016/j.jinf.2019.07.003
https://doi.org/10.1097/CORR.0000000000001171
https://doi.org/10.1056/NEJMra040181

	Abstract
	Introduction
	Methods
	Study design
	Data collection
	Our clinical practice
	Outcome measures
	Statistical analysis

	Results
	Discussion
	Conclusions
	Code and data availability
	Author contributions
	Competing interests
	Ethical statement
	Disclaimer
	Acknowledgements
	Financial support
	Review statement
	References

