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Abstract. Introduction: Periprosthetic joint infections (PJIs) have emerged as a focal point in the realm of
orthopedics, garnering widespread attention owing to the escalating incidence rates and the profound impact they
impose on patients undergoing total joint arthroplasties (TJAs). Year after year, there has been a growing trend
in the analysis of multiple risk factors, complication rates, and surgical treatments in the field. This study aims
to illuminate the status of the sex-related differences in periprosthetic joint infections and advance research in
this field. Methods: A systematic review was carried out following the Preferred Reporting Items for Systematic
Review and Meta-Analyses (PRISMA) guidelines. The final reference list comprised longitudinal studies (both
retrospective and prospective) and randomized controlled trials. A sex-based analysis was conducted to assess
differences between males and females. Results: A total of 312 studies were initially identified through online
database searches and reference investigations. Nine studies were subsequently included in the review. Eight
out of nine studies examined the risk of developing PJI after total joint replacement. Notably, only half of these
studies demonstrated a statistically significant value, with a p value <0.05, indicating a higher risk of infectious
complications in males compared to females. Conclusion: According to the current literature, there appears to
be a propensity for males to develop periprosthetic joint infection after total joint arthroplasty at a higher rate
than the female population. Enhancing sex-related analysis in this field is imperative for gathering more robust
evidence and insights.

1 Introduction

Periprosthetic joint infections (PJIs) have emerged as a fo-
cal point in the realm of orthopedics, garnering widespread
attention owing to the escalating incidence rates and the pro-
found impact they impose on patients undergoing total joint
arthroplasties (TJAs) (Balato et al., 2019b). As the joint re-
placement procedures proliferate globally, the prevalence of
PJIs rise in tandem, presenting a parallel challenge (Rovere
et al., 2021; Dudareva et al., 2021). This surge in PJI cases
exerts a substantial strain on healthcare systems worldwide,

resulting in elevated economic and social burdens (Premku-
mar et al., 2021). Patients afflicted by PJIs endure a tangible
decline in joint function and overall quality of life (Nabet et
al., 2022). The ramifications extend beyond physical discom-
fort, impacting daily activities and mobility. The psycholog-
ical toll, marked by persistent pain and treatment uncertain-
ties, adds to the burden. As joint function worsens, so does
the ability to enjoy once-favored activities, contributing to an
evident deterioration in overall quality of life (Jenny et al.,
2013).
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The spotlight on periprosthetic joint infections has signif-
icantly intensified in recent years, fueled by a surge in re-
search papers and studies over the last decade. According to
the current literature, hip and knee PJIs represent the most
prevalent occurrences in the daily practice of orthopedic sur-
geons, each exhibiting a similar incidence rate of approxi-
mately 2 % as reported by the US national register (Tande
and Patel, 2014). Subsequently, shoulder PJIs follow, with an
incidence rate of 1.1 %. Distinct considerations arise for el-
bow PJIs, where the incidence rate is notably higher, at 3.3 %.
This elevated rate is likely attributed to the substantial num-
ber of arthroplasties performed in patients with rheumatoid
arthritis, coupled with the challenges posed by the relatively
poor soft-tissue coverage around the implant in this anatom-
ical region (Tande and Patel, 2014).

This underscores the prominent role of PJIs in arthroplasty
revisions, constituting approximately 15 % of hip revisions
and exceeding a quarter, specifically 25.5 %, of knee revi-
sions (Inabathula et al., 2018).

Year after year, there has been a growing trend in the anal-
ysis of multiple risk factors, complication rates and surgi-
cal treatments in the field (El Ezzo et al., 2020; Bouji et al.,
2022).

However, it is noteworthy that gender considerations have
frequently been confined solely to demographic data, lacking
more in-depth analysis in many instances. This tendency to
relegate gender to a mere demographic aspect underscores
the need for a more nuanced exploration of its role in the
various aspects of risk factors, complications and treatment
outcomes (Basilico et al., 2020; McCulloch et al., 2022).

Despite this body of work, a notable gap persists in the
analysis of PJI’s impact on male and female patients, poten-
tially giving rise to a sex-related disparity in PJI research.

Understanding how PJI affects male and female patients
differently is crucial for tailoring interventions and optimiz-
ing outcomes (Gooding et al., 2011), bridging this gap in
research would not only contribute to a deeper understand-
ing of PJI but would also pave the way for gender-sensitive
strategies in prevention, diagnosis and treatment.

This study aims to illuminate the current status of the gen-
der gap in periprosthetic joint infections and to advance re-
search in this field. This will be achieved through a compre-
hensive narrative review of the existing literature. By synthe-
sizing and analyzing the available works, the study aims to
provide an up-to-date understanding of how sex-related dif-
ferences impact the incidence, presentation and outcomes of
PJI.

2 Materials and methods

2.1 Study design and eligibility criteria

A systematic review was carried out following the Preferred
Reporting Items for Systematic Review and Meta-Analyses
(PRISMA) guidelines (Page et al., 2021) up to January 2024.

Research of papers investigating sex-related differences in
periprosthetic joint infections was performed in different on-
line databases: MEDLINE, Scopus and Web of Science. The
keywords were combined as follows: (((prosthetic) AND
(joint)) AND (infection)) AND ((gender) OR (male) OR (fe-
male)). All English-language articles, regardless of publica-
tion date, were considered for inclusion in this study. Ad-
ditionally, the reference lists of selected articles were re-
viewed to identify any relevant studies missed in the initial
database search. The final reference list comprised longitu-
dinal studies, both retrospective and prospective. Exclusion
criteria were applied to maintain focus, excluding case re-
ports, expert opinions, prior systematic reviews, letters to the
editor and studies not directly related to the review topic.

2.2 Study assessment and data extraction

Initially, two independent reviewers (DDM and CM) con-
ducted a screening of titles and abstracts of the studies. Full
texts were obtained for abstracts that met inclusion criteria or
had any uncertainty. Subsequently, two additional indepen-
dent reviewers (RV and GB) assessed each study against in-
clusion criteria, and any discrepancies were resolved through
evaluation by the senior author (GM). Data extraction in-
volved recording the participant demographics, risk factors
and male–female ratios from each study. The methodolog-
ical quality of the studies considered for this literature re-
view was evaluated using the Methodological Index for Non-
Randomized Studies (MINORS) score. For non-comparative
and comparative studies, the MINORS score yields maxima
of 16 and 24, respectively (Slim et al., 2003). Two authors
(EF and CM) independently determined the MINORS score;
the final score was obtained through consensus.

2.3 Statistical analysis

The data about periprosthetic joint infections, male–female
ratios and the associated risk factors underwent thorough
review and collection. Statistical significance was set at a
p value of <0.05. The SPSS software program (SPSS, Inc.,
Chicago, IL, USA) was employed for tabulating the ac-
quired data. Categorical variables are reported as frequencies
and percentages, while continuous variables are presented as
means and standard deviations. Precision in reporting was
maintained at one decimal digit, with rounding-up applied as
needed.

3 Results

A flow diagram illustrating the search strategy is presented in
Fig. 1. A total of 312 studies were initially identified through
online database searches and reference investigations. Fol-
lowing the removal of duplicates and the initial screening
based on titles and abstracts, the search narrowed down to
a final list of 14 papers for in-depth analysis at the full-text

J. Bone Joint Infect., 9, 137–142, 2024 https://doi.org/10.5194/jbji-9-137-2024



D. De Mauro et al.: Sex-related differences in periprosthetic joint infection research 139

level. Nine studies (Browning et al., 2022; Lenguerrand et
al., 2019; Tsaras et al., 2012; Walocha et al., 2023; Massin et
al., 2016; Tayton et al., 2016; Keemu et al., 2023; Castano-
Betancourt et al., 2018; Wimmer et al., 2016) were subse-
quently included in the review.

The selected studies originated from diverse geographic
locations, with contributions from Europe (Lenguerrand et
al., 2019; Massin et al., 2016; Keemu et al., 2023; Wim-
mer et al., 2016), the US (Tsaras et al., 2012; Walocha et
al., 2023) and Oceania (Browning et al., 2022; Tayton et
al., 2016), with only one other country represented (Brazil)
(Castano-Betancourt et al., 2018). The study encompassed
a total of 748 569 patients, with data derived from various
sources, including national arthroplasty registers. Within this
cohort, a total of 5576 cases of periprosthetic joint infections
were recorded. In terms of patients’ sex distribution, the male
population in the PJI group constituted 51.3 %, while the fe-
male population accounted for 49.7 %. A summary of these
data is presented in Table S1.

In eight out of nine studies (Lenguerrand et al., 2019;
Tsaras et al., 2012; Walocha et al., 2023; Massin et al., 2016;
Tayton et al., 2016; Keemu et al., 2023; Castano-Betancourt
et al., 2018; Wimmer et al., 2016) that examined the risk of
developing periprosthetic joint infection after total joint re-
placement, primarily total knee arthroplasty (TKA), a sex-
based analysis was conducted to assess differences between
males and females. The studies evaluated the odds ratio (OR)
and risk ratio (RR) with a 95 % confidence interval. Notably,
only half of these studies demonstrated a statistically signif-
icant value, with p value <0.05 (Lenguerrand et al., 2019;
Walocha et al., 2023; Tayton et al., 2016; Keemu et al., 2023),
indicating a higher risk of infectious complications in males
compared to females (single values are shown in Table S2).
The analysis spanned various follow-up durations, ranging
from 6 months to 5 years, consistently revealing a statisti-
cally significant p value in favor of a higher risk of infectious
complications in males across these different time points.
This highlights a potential sex-related disparity in the suscep-
tibility to PJI after total joint replacement, particularly in the
male population. In the study by Browning et al. (2022), the
focus was not on analyzing the difference in periprosthetic
joint infection risks between men and women. Rather, the
study highlighted a statistically significant difference in neg-
ative culture infections between males and females. Specifi-
cally, the findings indicated a high incidence of negative cul-
ture infections in females as compared to males.

4 Discussion

Infections emerge as a formidable concern among the com-
plications of prosthetic surgery, exhibiting a variable inci-
dence ranging from 1 % to 2 %. The substantial economic
and social impact associated with these infections under-
scores their significance (DeKeyser et al., 2020). Peripros-

thetic joint infections have substantial consequences for pa-
tients’ quality of life, necessitating reinterventions or ex-
tended courses of antibiotic treatment (Balato et al., 2019a).

The literature contains numerous studies exploring factors
associated with an elevated risk of developing periprosthetic
joint infection. However, only a limited number of investiga-
tions have specifically explored whether sex may be one such
factor.

Sex- and gender-related factors significantly impact health
status across the lifespan, influencing disease pathogenesis,
responses to pharmacologic and surgical interventions as
well as clinical outcomes (Solarino et al., 2022).

Sex pertains to the biological distinctions between males
and females, encompassing reproductive or sexual anatomy,
hormone levels, gene expression and cyclic variations, which
manifest in diverse physiological and anatomical character-
istics. Gender is a multifaceted and intricate concept in-
volving various non-biological factors such as educational
attainment, sociocultural disparities, psychological dimen-
sions, economic standing, medication use, lifestyle choices,
co-morbidities and religious beliefs (Bizzoca et al., 2023).
The current orthopedic literature has highlighted a paucity of
work focusing on gender- and sex-related factors in the study
of PJIs.

In eight of the nine studies scrutinized, the male gender ex-
hibited an association with an elevated risk of periprosthetic
joint infection. However, this observation may obscure fac-
tors intertwined with daily life habits. For instance, Keemu
et al. (2023) assessed various factors contributing to the need
for revision due to periprosthetic infection in the Finnish
community and identified the male sex as a risk factor for
revision. However, this association may be subject to bias.
As shown by Keemu et al. (2023), in Finland, the male pop-
ulation tends to engage in smoking and consume substantial
amounts of alcohol more than women, behaviors that may
predispose individuals to the development of PJI and conse-
quently introduce confounding variables into the analysis.

In the New Zealand registry study, Tayton et al. (2016)
highlighted the predisposition of male individuals to the
development of periprosthetic joint infection. The authors,
however, raised inquiries regarding the potential association
with genetic factors, suggesting a more probable link to be-
havioral aspects, including smoking, dietary habits, hygiene
practices or a higher likelihood of presenting earlier with
symptoms. While sex stands as one of several risk factors
linked to the development of periprosthetic joint infection
(Mocini et al., 2021), DeKeyser et al. (2020) highlighted the
potential influence of healthcare system variables, particu-
larly in an insurance-based system like that in the US. The
authors suggested that sex may be a risk factor associated
with the development of PJI in patients with Medicaid in-
surance. Such individuals often face delayed access to care,
presenting with a more advanced disease state. Furthermore,
surgeries in Medicaid patients may receive lower reimburse-
ment, potentially leading to the use of less expensive im-
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Figure 1. Flowchart according to PRISMA guidelines (Page et al., 2021).

plants, expedited surgery or greater autonomy for less ex-
perienced staff. An intriguing avenue for further exploration
would be to assess whether, in a national healthcare system
such as the Italian one, patients who would be analogous to
Medicaid patients in the US exhibit a higher risk of PJI com-
pared to the broader population.

Walocha et al. (2023) describe the male sex as a risk fac-
tor for shoulder PJI, associating it with distinct male skin
anatomy. They note that males typically have a higher con-
centration of sebaceous glands in the shoulders and chest,
potentially leading to an increased risk of surgical site con-
tamination with C. acnes compared to women. However, this
review does not document whether there is a genetic factor
specifically related to the higher risk of PJI in males. The au-
thors hypothesize that lifestyle habits or anatomical aspects
could be factors associated with the male gender’s increased
susceptibility to shoulder PJI.

The identification of the male gender as a risk factor for
periprosthetic joint infection has been consistently reported
by Ren et al. (2021) and Resende et al. (2021). Both sys-
tematic reviews also highlight that the female gender acts as
a protective factor against the development of periprosthetic
infections. Ren et al. (2021) highlight that the female gender
may be a protective factor against PJI after THA after a long
follow-up duration (≥ 3 years) and attribute the higher risk
of periprosthetic infections in males to a greater incidence
of unfavorable behavioral factors, potentially contributing to
this elevated risk. On the other hand, Resende et al. (2021)
confirm the higher risk of developing PJI in males undergo-

ing TKA, but interestingly they observe that the female gen-
der is a risk factor for the development of PJI in THA.

However, no specific factor has been identified to explain
the different sex-associated risks, likely owing to confound-
ing factors such as behavioral considerations. This aspect re-
mains unclear and warrants further investigation by future
studies.

The risk of periprosthetic infection extends beyond the pri-
mary implant, persisting even after one-stage or two-stage
surgical treatments. In a study by Triantafyllopoulos et al.
(2017), it was found that the female gender is correlated with
a higher risk of treatment failure and infection recurrence in
this context. The potential association with this increased risk
in females could be linked to differences in fat distribution
and hormonal profiles. However, as of yet, no specific sex-
associated characteristic has been definitively identified that
could explain this observed result. Further research is needed
to delve into the underlying factors contributing to the in-
creased risk of treatment failure and infection recurrence in
females undergoing such procedures.

Our review encounters several limitations. The variable of
sex, although typically included in demographic data, lacks
an in-depth assessment of its relationship with periprosthetic
joint infections, thus complicating information retrieval. The
challenge lies in the difficulty of locating all relevant studies
explicitly describing sex as a risk factor, given that it is of-
ten not a primary or secondary endpoint, leading to its omis-
sion from titles, keywords or abstracts. Additionally, reliance
solely on a literature review may not suffice to generate con-
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clusive evidence in this field; studies with higher levels of
evidence are deemed necessary for a more comprehensive
understanding.

5 Conclusion

According to the current literature, there appears to be a
propensity for males to develop periprosthetic joint infection
after total joint arthroplasty at a higher rate than the female
population. It is noteworthy, however, that the existing litera-
ture lacks a sufficient number of studies specifically analyz-
ing this aspect. Furthermore, the sex-related differences in
this research field have not been deeply explored. Enhancing
gender analysis in this field is imperative for gathering more
robust evidence and insights regarding the potential sex and
gender-based disparities in the development of PJI after TJA.
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Crnogaca, K., Kenanidis, E., Giori, N., Goel, R., Hirschmann,
M., Marcacci, M., Amat Mateu, C., Nam, D., Shao, H.,
Shen, B., Tarabichi, M., Tarabichi, S., Tsiridis, E., and
Tzavellas, A.-N.: Hip and Knee Section, Prevention, Sur-
gical Technique: Proceedings of International Consensus
on Orthopedic Infections, J. Arthroplasty, 34, S301–S307,
https://doi.org/10.1016/j.arth.2018.09.015, 2019b.

Basilico, M., Vitiello, R., Oliva, M. S., Covino, M., Greco, T.,
Cianni, L., Dughiero, G., Ziranu, A., Perisano, C., and Maccauro,
G.: Predictable risk factors for infections in proximal femur frac-
tures, J. Biol. Regul. Homeost. Agents, 34, 77–81, 2020.

Bizzoca, D., Solarino, G., Pulcrano, A., Brunetti, G., Moretti,
A. M., Moretti, L., Piazzolla, A., and Moretti, B.: Gender-
Related Issues in the Management of Low-Back Pain:
A Current Concepts Review, Clin. Pract., 13, 1360–1368,
https://doi.org/10.3390/clinpract13060122, 2023.

Bouji, N., Wen, S., and Dietz, M. J.: Intravenous antibiotic du-
ration in the treatment of prosthetic joint infection: systematic
review and meta-analysis, J. Bone Joint Infect., 7, 191–202,
https://doi.org/10.5194/jbji-7-191-2022, 2022.

Browning, S., Manning, L., Metcalf, S., Paterson, D. L., Robin-
son, J. O., Clark, B., and Davis, J. S.: Characteristics and out-
comes of culture-negative prosthetic joint infections from the
Prosthetic Joint Infection in Australia and New Zealand Obser-
vational (PIANO) cohort study, J. Bone Joint Infect., 7, 203–211,
https://doi.org/10.5194/jbji-7-203-2022, 2022.

Castano-Betancourt, M. C., Fruschein Annichino, R., de Azevedo
E Souza Munhoz, M., Gomes Machado, E., Lipay, M. V., and
Marchi, E.: Identification of high-risk groups for complication
after arthroplasty: predictive value of patient’s related risk fac-
tors, J. Orthop. Surg., 13, 328, https://doi.org/10.1186/s13018-
018-1036-2, 2018.

DeKeyser, G. J., Anderson, M. B., Meeks, H. D., Pelt, C. E., Peters,
C. L., and Gililland, J. M.: Socioeconomic Status May Not Be a
Risk Factor for Periprosthetic Joint Infection, J. Arthroplasty, 35,
1900–1905, https://doi.org/10.1016/j.arth.2020.02.058, 2020.

Dudareva, M., Hotchen, A., McNally, M. A., Hartmann-Boyce, J.,
Scarborough, M., and Collins, G.: Systematic review of risk pre-
diction studies in bone and joint infection: are modifiable prog-
nostic factors useful in predicting recurrence?, J. Bone Jt. Infect.,
6, 257–271, https://doi.org/10.5194/jbji-6-257-2021, 2021.

El Ezzo, O., Oliva, M. S., Cauteruccio, M., Saracco, M., Vitiello,
R., Maccauro, G., and Perisano, C.: Innovations in prevention of
infections in oncological megaprostheses: a narrative review, J.
Biol. Regul. Homeost. Agents, 34, 275–278, 2020.

Gooding, C. R., Masri, B. A., Duncan, C. P., Greidanus, N.
V., and Garbuz, D. S.: Durable infection control and func-
tion with the PROSTALAC spacer in two-stage revision
for infected knee arthroplasty, Clin. Orthop., 469, 985–993,
https://doi.org/10.1007/s11999-010-1579-y, 2011.

https://doi.org/10.5194/jbji-9-137-2024 J. Bone Joint Infect., 9, 137–142, 2024

https://doi.org/10.5194/jbji-9-137-2024-supplement
https://doi.org/10.1007/s00167-018-5230-x
https://doi.org/10.1016/j.arth.2018.09.015
https://doi.org/10.3390/clinpract13060122
https://doi.org/10.5194/jbji-7-191-2022
https://doi.org/10.5194/jbji-7-203-2022
https://doi.org/10.1186/s13018-018-1036-2
https://doi.org/10.1186/s13018-018-1036-2
https://doi.org/10.1016/j.arth.2020.02.058
https://doi.org/10.5194/jbji-6-257-2021
https://doi.org/10.1007/s11999-010-1579-y


142 D. De Mauro et al.: Sex-related differences in periprosthetic joint infection research

Inabathula, A., Dilley, J. E., Ziemba-Davis, M., Warth, L. C.,
Azzam, K. A., Ireland, P. H., and Meneghini, R. M.: Ex-
tended Oral Antibiotic Prophylaxis in High-Risk Patients Sub-
stantially Reduces Primary Total Hip and Knee Arthroplasty 90-
Day Infection Rate, J. Bone Joint Surg. Am., 100, 2103–2109,
https://doi.org/10.2106/JBJS.17.01485, 2018.

Jenny, J.-Y., Barbe, B., Gaudias, J., Boeri, C., and Argenson, J.-N.:
High infection control rate and function after routine one-stage
exchange for chronically infected TKA, Clin. Orthop., 471, 238–
243, https://doi.org/10.1007/s11999-012-2480-7, 2013.

Keemu, H., Alakylä, K. J., Klén, R., Panula, V. J., Venäläinen, M.
S., Haapakoski, J. J., Eskelinen, A. P., Pamilo, K., Kettunen, J. S.,
Puhto, A.-P., Vasara, A. I., Elo, L. L., and Mäkelä, K. T.: Risk fac-
tors for revision due to prosthetic joint infection following total
knee arthroplasty based on 62,087 knees in the Finnish Arthro-
plasty Register from 2014 to 2020, Acta Orthop., 94, 215–223,
https://doi.org/10.2340/17453674.2023.12307, 2023.

Lenguerrand, E., Whitehouse, M. R., Beswick, A. D., Kunutsor,
S. K., Foguet, P., Porter, M., Blom, A. W., and National Joint
Registry for England, Wales, Northern Ireland and the Isle of
Man: Risk factors associated with revision for prosthetic joint
infection following knee replacement: an observational cohort
study from England and Wales, Lancet Infect. Dis., 19, 589–600,
https://doi.org/10.1016/S1473-3099(18)30755-2, 2019.

Massin, P., Delory, T., Lhotellier, L., Pasquier, G., Roche, O.,
Cazenave, A., Estellat, C., and Jenny, J. Y.: Infection recurrence
factors in one- and two-stage total knee prosthesis exchanges,
Knee Surg. Sports Traumatol. Arthrosc. Off. J. ESSKA, 24,
3131–3139, https://doi.org/10.1007/s00167-015-3884-1, 2016.

McCulloch, R. A., Adlan, A., Jenkins, N., Parry, M., Stevenson,
J. D., and Jeys, L.: A comparison of the microbiology profile for
periprosthetic joint infection of knee arthroplasty and lower-limb
endoprostheses in tumour surgery, J. Bone Joint Infect., 7, 177–
182, https://doi.org/10.5194/jbji-7-177-2022, 2022.

Mocini, F., Rovere, G., De Mauro, D., De Sanctis, E. G.,
Smakaj, A., Maccauro, G., and Liuzza, F.: Newer genera-
tion straight humeral nails allow faster bone healing and bet-
ter functional outcome at mid-term, J. Orthop. Surg., 16, 631,
https://doi.org/10.1186/s13018-021-02776-w, 2021.

Nabet, A., Sax, O. C., Shanoada, R., Conway, J. D., Mont, M.
A., Delanois, R. E., and Nace, J.: Survival and Outcomes of
1.5-Stage vs 2-Stage Exchange Total Knee Arthroplasty Fol-
lowing Prosthetic Joint Infection, J. Arthroplasty, 37, 936–941,
https://doi.org/10.1016/j.arth.2022.01.043, 2022.

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoff-
mann, T. C., Mulrow, C. D., Shamseer, L., Tetzlaff, J. M.,
Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw,
J. M., Hróbjartsson, A., Lalu, M. M., Li, T., Loder, E. W.,
Mayo-Wilson, E., McDonald, S., McGuinness, L. A., Stew-
art, L. A., Thomas, J., Tricco, A. C., Welch, V. A., Whit-
ing, P., and Moher, D.: The PRISMA 2020 statement: an up-
dated guideline for reporting systematic reviews, BMJ, 372, n71,
https://doi.org/10.1136/bmj.n71, 2021.

Premkumar, A., Kolin, D. A., Farley, K. X., Wilson, J. M.,
McLawhorn, A. S., Cross, M. B., and Sculco, P. K.: Projected
Economic Burden of Periprosthetic Joint Infection of the Hip
and Knee in the United States, J. Arthroplasty, 36, 1484–1489.e3,
https://doi.org/10.1016/j.arth.2020.12.005, 2021.

Ren, X., Ling, L., Qi, L., Liu, Z., Zhang, W., Yang, Z., Wang,
W., Tu, C., and Li, Z.: Patients’ risk factors for peripros-
thetic joint infection in primary total hip arthroplasty: a meta-
analysis of 40 studies, BMC Musculoskelet. Disord., 22, 776,
https://doi.org/10.1186/s12891-021-04647-1, 2021.

Resende, V. A. C., Neto, A. C., Nunes, C., Andrade, R.,
Espregueira-Mendes, J., and Lopes, S.: Higher age, female
gender, osteoarthritis and blood transfusion protect against
periprosthetic joint infection in total hip or knee arthro-
plasties: a systematic review and meta-analysis, Knee Surg.
Sports Traumatol. Arthrosc. Off. J. ESSKA, 29, 8–43,
https://doi.org/10.1007/s00167-018-5231-9, 2021.

Rovere, G., De Mauro, D., D’Orio, M., Fulchignoni, C., Matran-
golo, M. R., Perisano, C., Ziranu, A., and Pataia, E.: Use of
muscular flaps for the treatment of hip prosthetic joint infection:
a systematic review, BMC Musculoskelet. Disord., 22, 1059,
https://doi.org/10.1186/s12891-021-04945-8, 2021.

Slim, K., Nini, E., Forestier, D., Kwiatkowski, F., Panis, Y., and
Chipponi, J.: Methodological index for non-randomized stud-
ies (MINORS): development and validation of a new instru-
ment, ANZ J. Surg., 73, 712–716, https://doi.org/10.1046/j.1445-
2197.2003.02748.x, 2003.

Solarino, G., Bizzoca, D., Moretti, A. M., D’Apolito, R.,
Moretti, B., and Zagra, L.: Sex and Gender-Related Dif-
ferences in the Outcome of Total Hip Arthroplasty: A
Current Concepts Review, Med. Kaunas Lith., 58, 1702,
https://doi.org/10.3390/medicina58121702, 2022.

Tande, A. J. and Patel, R.: Prosthetic Joint Infection, Clin. Micro-
biol. Rev., 27, 302–345, https://doi.org/10.1128/CMR.00111-13,
2014.

Tayton, E. R., Frampton, C., Hooper, G. J., and Young, S. W.: The
impact of patient and surgical factors on the rate of infection af-
ter primary total knee arthroplasty: an analysis of 64,566 joints
from the New Zealand Joint Registry, Bone Jt. J., 98-B, 334–340,
https://doi.org/10.1302/0301-620X.98B3.36775, 2016.

Triantafyllopoulos, G. K., Memtsoudis, S. G., Zhang, W.,
Ma, Y., Sculco, T. P., and Poultsides, L. A.: Peripros-
thetic Infection Recurrence After 2-Stage Exchange Arthro-
plasty: Failure or Fate?, J. Arthroplasty, 32, 526–531,
https://doi.org/10.1016/j.arth.2016.08.002, 2017.

Tsaras, G., Osmon, D. R., Mabry, T., Lahr, B., St Sauveur, J., Yawn,
B., Kurland, R., and Berbari, E. F.: Incidence, secular trends, and
outcomes of prosthetic joint infection: a population-based study,
olmsted county, Minnesota, 1969–2007, Infect. Control Hosp.
Epidemiol., 33, 1207–1212, https://doi.org/10.1086/668421,
2012.

Walocha, D., Bogdan, P., Gordon, A. M., Magruder, M. L., Conway,
C. A., Razi, A. E., and Choueka, J.: Risk factors for the devel-
opment of a peri-prosthetic joint infection up to 2 Years follow-
ing primary reverse shoulder arthroplasty, J. Orthop., 35, 69–73,
https://doi.org/10.1016/j.jor.2022.11.007, 2023.

Wimmer, M. D., Randau, T. M., Friedrich, M. J., Ploeger, M. M.,
Schmolder, J., Strauss, A. C., Pennekamp, P. H., Vavken, P., and
Gravius, S.: Outcome Predictors in Prosthetic Joint Infections–
Validation of a risk stratification score for Prosthetic Joint Infec-
tions in 120 cases, Acta Orthop. Belg., 82, 143–148, 2016.

J. Bone Joint Infect., 9, 137–142, 2024 https://doi.org/10.5194/jbji-9-137-2024

https://doi.org/10.2106/JBJS.17.01485
https://doi.org/10.1007/s11999-012-2480-7
https://doi.org/10.2340/17453674.2023.12307
https://doi.org/10.1016/S1473-3099(18)30755-2
https://doi.org/10.1007/s00167-015-3884-1
https://doi.org/10.5194/jbji-7-177-2022
https://doi.org/10.1186/s13018-021-02776-w
https://doi.org/10.1016/j.arth.2022.01.043
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.arth.2020.12.005
https://doi.org/10.1186/s12891-021-04647-1
https://doi.org/10.1007/s00167-018-5231-9
https://doi.org/10.1186/s12891-021-04945-8
https://doi.org/10.1046/j.1445-2197.2003.02748.x
https://doi.org/10.1046/j.1445-2197.2003.02748.x
https://doi.org/10.3390/medicina58121702
https://doi.org/10.1128/CMR.00111-13
https://doi.org/10.1302/0301-620X.98B3.36775
https://doi.org/10.1016/j.arth.2016.08.002
https://doi.org/10.1086/668421
https://doi.org/10.1016/j.jor.2022.11.007

	Abstract
	Introduction
	Materials and methods
	Study design and eligibility criteria
	Study assessment and data extraction
	Statistical analysis

	Results
	Discussion
	Conclusion
	Data availability
	Supplement
	Author contributions
	Competing interests
	Ethical statement
	Disclaimer
	Review statement
	References

