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Abstract. Introduction: Long antibiotic courses, including intravenous (IV) and oral administrations, are uti-
lized in prosthetic joint infection (PJI) treatment. This meta-analysis examines the non-inferiority of short courses
(< 4 weeks) of IV antibiotics compared to long courses in treating PJI. Critical review of IV treatment is nec-
essary due to the clinical, physical, and financial burden associated with it and its continued prolonged use in
the US without much evidence to support the practice. Methods: Following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA), databases were searched using predefined medical subject
headings (MeSH). Results: The nine included studies reported 521 total hip arthroplasties (THAs) and 530 total
knee arthroplasties (TKAs). There was no significant difference in the overall success rate in short- vs. long-
duration IV antibiotics for PJI treatment: odds ratio (OR) of 1.65, 95 % confidence interval (CI) of 0.78-3.46,
and p = 0.18. However, due to the moderate to high heterogeneity (1> = 68 %, p <0.01) amongst studies, an
adjusted success rate was calculated after the exclusion of two studies. This showed a statistically significant
difference between both groups (OR of 2.45, 95 % CI of 1.21-4.96, p < 0.001) favoring a short course of antibi-
otics and reflecting a more homogenous population (12 = 51 %, p = 0.06). Conclusion: This study highlights
the limited data available for evaluating IV antibiotic duration in the setting of PJI. We found that a shorter dura-
tion of IV antibiotics was non-inferior to a longer duration, with an improved OR of 2.45 for treatment success,
likely shortening inpatient stay as well as lessening side effects and antimicrobial resistance with a lower cost to

patients and overall healthcare.

1 Introduction

Many patients with arthritis find total hip or knee replace-
ment to be one of the most effective orthopaedic procedures
for pain relief, function restoration, and improved quality
of life (Zimmerli et al., 2004). As a result of the success
of this surgery, the annual demand for total hip and knee
arthroplasties has surpassed previously forecasted expecta-
tions. It is estimated that total hip arthroplasty (THA) and to-
tal knee arthroplasty (TKA) demand will rise by 174 % and
673 %, respectively, in the US (Sloan et al., 2018; Kurtz et al.,
2007), with similar increases expected in Europe (Leitner et
al., 2018; Robertsson et al., 2010). Unfortunately, prosthetic

joint infection (PJI) is considered one of the leading causes
of failure for hip and knee replacements and is associated
with significant morbidity and mortality (Kurtz et al., 2008;
Klouche et al., 2010; Bozic and Ries, 2005). According to
the Nationwide Inpatient Sample, the yearly PJI incidence in
the US escalated from 1.99 % to 2.18 % for hip arthroplasties
and from 2.05 % to 2.18 % for knee arthroplasties from 2001
to 2009 (Kurtz et al., 2012). Despite global efforts to reduce
postoperative infection, multiple international registries have
also demonstrated the increased infection burden over time
(Springer et al., 2017).

In general, the treatment of PJI is based on (1) surgical de-
bridement, (2) local delivery of an antimicrobial, and (3) par-
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enteral administration of antibiotics possibly supplemented
by an oral antibiotic regimen (Tande and Patel, 2014). How-
ever, the optimal surgical and antibiotic treatment of PJI
is unclear. These complicated cases place a huge physi-
cal and emotional burden on patients, challenge orthopaedic
surgeons and infectious disease specialists, and strain our
healthcare systems financially. In the US alone, the estimated
cost of treatment of PJI is USD 1.62 billion (Haddad et al.,
2017). Additionally, the increased cost to the healthcare sys-
tem must be considered when it comes to the high use of
resources (in hospital and outside the hospital), the length of
hospital/facility stays, and the overall duration of treatment
during the hospital stay (Moore et al., 2015).

There has been an increasing focus on the issue of PJI and
how to improve our treatment success and decrease the bur-
den experienced by the patient, medical professionals, and
the healthcare system. Recently, the “Oral versus Intravenous
Antibiotics for Bone and Joint Infection” (OVIVA) random-
ized, controlled non-inferiority trial was published (Li et al.,
2019); this study outlined that a 1-week course of intravenous
antibiotics followed by oral antibiotic step-down therapy was
as effective as a longer traditional 6-week course of IV antibi-
otics for the management of a variety of bone or joint infec-
tions. This is one of the only comprehensive studies evaluat-
ing the topic of short vs. long treatment; however, even in this
analysis, it only comprises approximately 62 % of reported
cases that refer to the treatment of PJI (with the remainder
being osteomyelitis and discitis).

Prior to the publication of the OVIVA trial, Yen et
al. (2019) highlighted (in a systematic review and meta-
analysis) that shorter clinical courses of antibiotic treatment
(IV and oral) have been associated with favorable results.
This review focuses on the combined course of intravenous
(IV) and oral antibiotics in PJI treatment.

Currently, significant variations exist in the recommended
duration of IV antibiotics alone when comparing the Infec-
tious Diseases Society of America (IDSA) guidelines, which
recommend approximately 2—6 weeks of pathogen-specific
IV antibiotics (Osmon et al., 2013), with European guide-
lines, such as the Italian or Spanish recommendations, which
tend toward a shorter IV antibiotic duration in PJI treatment
(Esposito et al., 2009; Ariza et al., 2017). While most re-
searchers focus on a shorter-duration antibiotic course, this
work emphasizes the intravenous component of the antibi-
otic course, in the setting of PJI only, which has emerged
from the requirements and the burden associated with this
route of administration.

We conducted a systematic review and meta-analysis to
determine if the success rate of short-duration IV antibiotics
is non-inferior to a long duration of IV antibiotics. We also
evaluated if baseline characteristics in the short-term group
could have an impact on the success rate studied.
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2 Methods

2.1 Search strategy

We conducted a quantitative synthesis of all studies compar-
ing short-duration (< 4 week) and long-duration (> 4 weeks)
IV antibiotic treatment for PJI, according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines with a PRISMA checklist and algo-
rithm (Liberati et al., 2009). The search algorithm according
to the PRISMA guidelines is shown in Fig. 1. A literature re-
view was performed using Cochrane Library, PubMed/MED-
LINE, and Scopus. No restrictions were made regarding lan-
guage, publication status, and clinical study design; more-
over, no date restriction was set. The search strategy used the
following medical subject headings (MeSH) and terms:

1. “intravenous antibiotic” AND “prosthetic joint infec-
tion™;

2. ((“injections, intravenous” OR “infusions, intra-
venous”) AND (“anti-bacterial agents”)) AND (“hip
prosthesis” OR “arthroplasty, replacement, hip”);

3. ((“injections, intravenous” OR “infusions, intra-
venous”) AND (“anti-bacterial agents”)) AND (“knee
prosthesis” OR “arthroplasty, replacement, knee”);

intra-
AND

“infusions,
agents”))

4. ((“injections, intravenous” OR
venous”) AND (“anti-bacterial
(“prosthesis-related infections”).

Supplemental data were identified through a random search
on Google and Google Scholar. A search of the references
of recent meta-analysis on the subject was also completed.
For further information regarding current trials, the Clinical-
Trials.gov (ClinicalTrials.gov, 2021) registry platform was
searched using the following MeSH terms: “intravenous an-
tibiotic” AND “prosthetic joint infections”.

2.2 Data extraction

Two independent reviewers separately conducted the search.
Two investigators independently screened the retrieved
database for relevance, starting with title and abstract. If this
was considered insufficient, full-text articles were reviewed
to reach final eligibility decision. Full-text articles were re-
viewed according to the inclusion and exclusion criteria for
the meta-analysis in order to avoid selection bias and errors.
If there was any disagreement among investigators regard-
ing the inclusion and exclusion criteria, it was solved by dis-
cussion, and the final decision was made by the senior in-
vestigator. To complete the information regarding some of
the articles included in our meta-analysis, we reached out to
corresponding authors via email to acquire any additional in-
formation required for the meta-analysis. When final studies
to be included in the quantitative synthesis were chosen, a
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram showing the study selection

process. IV denotes intravenous.

single author extracted and summarized data in a uniform
format.

2.3 Inclusion and exclusion criteria

Studies meeting the following criteria were included: (1) hu-
man studies, (2) comparative studies, (3) reporting short-
duration (<4 weeks) vs. long-duration (>4 weeks) IV an-
tibiotic treatment in total hip or knee arthroplasty related to
PJI, and (4) reporting efficacy and success rate outcomes,
postoperative complications, and safety measures. Animal
studies or in vitro investigations were excluded.

2.4 Quality assessment

The methodological quality of all eligible studies was inde-
pendently assessed by two reviewers. The Newcastle—Ottawa
scale (NOS) was used to evaluate cohort and case-control
studies (Ottawa Hospital Research Institute, 2021). The NOS

https://doi.org/10.5194/jbji-7-191-2022

focuses on three areas: study group selection; group com-
parability; and exposure or outcome determination for case-
control or cohort studies, respectively. This scale allocates
a maximum of nine stars to each study, with >7 indicat-
ing a low risk of bias. Each study was rated “good”, “fair”,
or “poor” based on its component scores. For this meta-
analysis, a revised tool called the Risk of Bias 2 (RoB 2,
9 October 2018 version) was used to assess bias in ran-
domized trials. The updated version of the tool is structured
into five domains, including signaling questions. The five
domains constitute bias related to the randomization pro-
cess, deviations from intended interventions, missing out-
come data, measurement of the outcome, or a selection of the
reported result. Each item was recorded as “high risk”, “low
risk”, or “some concerns” (Sterne et al., 2019). Disagreement
was resolved by a consensus strategy.

J. Bone Joint Infect., 7, 191-202, 2022
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2.5 Statistical analysis

The meta-analysis and forest plots were carried out using the
meta-analysis package “meta” (Schwarzer et al., 2015, 2021)
in R (version 3.6.3; R Core Team). The combined odds ra-
tio (OR) and its 95 % confidence interval (CI) was based
on a random-effects model, considering between and within
variation from different studies. Heterogeneity was examined
based on the 72 statistic and 77 statistic from either a random-
effects model (if significant) or a fixed-effects model (if not
significant) (Schwarzer et al., 2015).

3 Results

The search terms identified 2071 potentially relevant studies.
Other sources added 28 titles. After removing duplicates, 770
articles were screened by title and abstract, and 743 were
eliminated. After applying inclusion and exclusion criteria
to the remaining 27 full-text studies, 18 were excluded. The
systematic review and meta-analysis included nine articles
(Fig. 1).

This meta-analysis included 521 THAs and 530 TKAs on
1051 patients (Table 1). Mean age at surgery was 61-77 with
a mean follow-up period of 12—75 months.

To improve on uniform reporting of the definition of
successful outcomes, the Musculoskeletal Infection Soci-
ety (MSIS) PJI treatment outcome reporting (Fillingham et
al., 2019) is highlighted in a separate column in Table 1
of this meta-analysis. This tool was used to standardize re-
search outcome definitions and provide information that in-
cluded the initial treatment of PJI. Adjustment of the compo-
nents to the best-fit information provided by each article has
been included, and the outcome definition is also provided
in Table 1. Additionally, we evaluated the correlation to a
successful outcome based on the infecting organism, such
as coagulase-negative staphylococci (CoNS) or methicillin-
resistant Staphylococcus aureus (MRS A); the onset of infec-
tion, with early defined as less than 3 months, delayed de-
fined as between 3 and 12 months, and late defined as more
than 12 months; the duration of infection, as described in the
study; the length of hospitalization; and mortality.

There are eight cohort studies included in the meta-
analysis comparing short vs. long IV antibiotic duration in
PJI treatment, but only one randomized, controlled non-
inferiority trial by Li et al. (2019) was included. The focus
of this analysis was on the comparison between the short
and long durations of IV therapy in both groups. The risk
of bias for the included cohort studies was evaluated using
the “Newcastle—Ottawa Quality Assessment Form for Cohort
Studies” (Ottawa Hospital Research Institute, 2021). In the
quality assessment of the included studies, three were con-
sidered “good”, three were considered “fair”, and two were
considered “poor” (Table 2). The risk of bias for the random-
ized trial (Li et al., 2019) was evaluated using the Rob 2 tool
(Sterne et al., 2019) and is summarized in Table 3.
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3.1 Overall success rate

Although the measured outcomes differed across studies, we
aligned the definitions of success mentioned, as some studies
tracked failure rates (Table 1). Our quantitative analysis of
the success rate highlighted two forest plots (see Figs. 2 and
3).

The first forest plot (Fig. 2) includes all nine studies that
met the screening and inclusion criteria of our meta-analysis,
and it presents the overall success rate when comparing
short-duration vs. long-duration IV antibiotic treatments in
THA- and TKA-related PJI treatment.

The overall success rate of our meta-analysis was ana-
lyzed using a random-effects model and yielded an OR of
1.65 [0.78, 3.46]; this outcome is in favor of the experimen-
tal group (short-duration I'V antibiotics), as it is greater than
1, but revealed no statistical significant difference between
the two groups (95 % CI of 0.78-3.46, p =0.18; Fig. 2, Ta-
ble 4).

The overall analysis revealed a heterogeneity (estimated
using I? statistics) of 68 % (p value of <0.01), which is
considered to be between moderate and high (Higgins et al.,
2003). The use of the random-effects model in the analysis is
explained by the significant p value.

3.2 Adjusted success rate

As a result of the high heterogeneity in the overall success
rate measured across all nine studies included in the meta-
analysis, we excluded the study by Byren et al. (2009) be-
cause there was a large disparity in the number of patients
between the short- and long-term groups. Hsieh et al. (2009)
was excluded because both groups included were considered
to be receiving short-duration IV antibiotics, which did not
allow for an adequate comparison. This resulted in a second
forest plot (Fig. 3) that presents an adjusted success rate out-
come with a total of seven studies. The adjusted success rate
after excluding the Byren et al. (2009) and Hsieh et al. (2009)
studies was analyzed using a fixed-effects model and pre-
sented an OR of 2.45 [1.21, 4.96] in favor of the experimen-
tal group (short-duration IV antibiotics) with a statistically
significant difference between the short- and long-duration
groups favoring the shorter-duration group (95 % CI of 1.21-
4.96, p <0.001; Table 4).

With an 12 of 51 %, the adjusted success rate outcome
analysis revealed homogeneity (p value of 0.06). Because
the p value with the 7 2 was not significant, a fixed-effects
model was used.

3.3 Baseline variables

Baseline variables among the short-duration vs. long-
duration IV antibiotics groups were analyzed in our meta-
analysis exploring the possibility of its influence on the end-
points of our study (Table 5). No significant difference was
shown between short-duration and long-duration antibiotics

https://doi.org/10.5194/jbji-7-191-2022
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Table 1. Continued.

Authors Country, year Study type Age (years) No. of Treatment Surgery (no. IV antibiotics Mean follow- Success rate defi- MSIS tool
patients type of patients) duration up (months) nition outcome
Hsieh et al. Taiwan, 2009 Single-center, Mean (range): 99 SEA with THA 1V with or Mean (range): No treatment T1
(2009) retrospective 61 (22-81) ALCS without oral: 43 (24-60) failure: free of
cohort IV 4 weeks with infection (no
or without oral persistent
vs. 1 week IV infection and/or
reinfection)
Laffer et al. USA, 2006 Single-center, Median 34 DAIR, SEA, TKA 1V with or Mean (range): Cure: no clinical T1
(2006) retrospective (range): 70 one-stage without oral: 28 (2-193) S/S,
cohort (44-90) exchange > 6 months: imaging, and CRP
> 2 weeks IV of 10 mg L-!
(> 6 weeks IV or ESR of
for two-stage 20mmh~!
exchange) vs. 3
to < 6 months
or initial IV for
<2 weeks
El Helou et al. USA, 2011 Single-center, Mean (SD): 68 208 SEA with TKA (108), Solely on IV: Minimum of 24  No treatment T1
(2011) retrospective (10.1) ALCS THA (100) 6 weeks vs. months failure: no clinical
cohort 4 weeks S/S, lab, imaging,
1V and oral: recurrence by
IV 6 weeks vs. same pathogen, or
4 weeks FBO death by infection
or surgery
Lietal. UK, 2019 multicenter, Median 1051 DAIR, SEA  TKA (530), Solely on IV: 12 months No treatment fail- T1
(2019) open-label, (range): 60 THA (521) < 2 weeks vs. ure within 1 year
parallel-group, (49-70) > 2 weeks of randomization:

randomized,
controlled non-
inferiority

no clinical, micro-
biologic, or histo-
logic criterion are
met

The abbreviations used in the table are as follows: IV — intravenous; S/S — signs or symptoms; ALCS — antibiotic-loaded cement spacer; DAIR — debridement, antibiotics, and implant retention; SEA — staged exchange arthroplasty; FBO — followed by oral;

CRP — C-reactive protein; ESR — erythrocyte sedimentation rate; MSIS — Musculoskeletal Infection Society; IQR — interquartile range. T1 denotes Tier 1: infection control and no chronic antibiotic suppression. T3B denotes Tier 3B: septic revision
> 1 year from initiation of PJI treatment. T3E denotes Tier 3E: amputation, resection, arthrodesis, and Girdlestone procedure.
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Experimental Control

Study Events Total Events Total
Chaussade H 2017 44 29 43
Hsuan Hsiao Ma 2020 40 43
Mittal Y 2007 20 22
Bernard L 2007 63 51 74
Byren 1 2009 18 26 86
Hsieh PH 2009 47 53
Laffer RR. 2006 10 M1
El Helou OC 2011 69 82
Li 2019 78 80
Fixed effect model 402

Random effects model
Heterogeneity: 1* = 68%, = = 0.7693, p < 0.01

197

Weight Weight
Odds Ratio OR 95%-Cl (fixed) (random)
—Eh 1.15 [0.46; 2.86] 18.4%  14.6%
T 3.72 [0.18;75.31] 1.3% 4.6%
: 065 [0.08; 521] 46% 7.6%
A 4.06 [1.61;1022] 105%  14.5%
— 0.36 [0.13; 1.02] 225% 13.7%
- 0.75 [0.20; 2.83] 10.8%  11.7%
e — 150 [0.14;16.32] 2.5% 6.4%
[ 196 [0.96; 3.99] 24.4%  159%
T 1341 [3.22,5591]  50% 11.0%
\?> 2.06 [1.45; 2.94] 100.0% -
e 1.65 [0.78; 3.46] -~ 100.0%
| I e R
01 0512 10

Experiment: Short duration IV antibiotic, Control: Long duration IV antibiotic

Figure 2. A forest plot outlining the overall success rate of the short-duration (experimental) and long-duration (control) IV antibiotic

treatments in THA- or TKA-related PJI.

Experimental Control

Study nts Total Events Total
Chaussade H2017 29 43
Hsuan Hsiao Ma 2020 40 43
Mittal Y 2007 13 22
Bernard L 2007 63 70

Laffer RR 2006 10 1

El Helou OC 2011 69 82

Li 2019 78 80

Fixed effect model 323 628
Random effects model

Heterogeneity: 12 = 51%, <* = 0.3995, p = 0.06
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Figure 3. A forest plot outlining the adjusted success rate of short-duration (experimental) and long-duration (control) IV antibiotic treat-

ments in THA- or TKA-related PJI.

when baseline variables were analyzed (Table 5). Due to the
small number of studies that included them, other outcomes
such as hospital length of stay (LOS) and mortality were not
included in our meta-analysis.

4 Discussion
Recently, the OVIVA trial compared oral and IV (short and
long) treatment in the setting of orthopaedic infection, and a

previous meta-analysis by Yen et al. (2019) compared short-
and long-term antibiotic courses in PJI treatment but was

https://doi.org/10.5194/jbji-7-191-2022

not exclusive to parenteral antibiotics. To the best of our
knowledge, our meta-analysis is the first and most up-to-date
study comparing the short- and long-term parenteral antibi-
otics component for THA- and TKA-related PJI. In our meta-
analysis, paper selection was different because the focus was
on the IV component of treatment. In fact, some of the stud-
ies by Yen et al. (2019) were not included in our analysis be-
cause their focus was oral antibiotics; however, recent studies
such as those by Ma et al. (2020) and Li et al. (2019), were
added to our analysis.

J. Bone Joint Infect., 7, 191-202, 2022
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With the limited studies available for review, this analy-
sis found no significant difference in overall success rate be-
tween short- and long-duration IV antibiotics, but there was
significant heterogeneity among the studies. We then chose
to recalculate the success rates after the exclusion of two
studies: the study by Byren et al. (2009), which compared 26
participants in the shorter-duration IV antibiotics group vs.
86 participants in the longer-duration IV antibiotics group,
and the study by Hsieh et al. (2009), which compared 56
patients in the shorter-duration period vs. 51 in the longer-
duration period. Once the abovementioned studies were re-
moved, the homogeneity of the comparisons improved dra-
matically. With this new comparison, the adjusted success
rate showed a significant difference between groups, favor-
ing the shorter duration (OR of 2.45 [1.21, 4.96]) amongst a
more homogeneous population (12 of 51 %, p = 0.06).

Diverse studies in the literature have shown that shorter IV
antibiotic treatments are more effective, although in smaller
cohort studies. As described by Darley et al. (2021), a small
series of infected THAs were successfully reimplanted after
14 d of IV antibiotics (range of 12-28 d) followed by 6 weeks
of oral antibiotics (range of 2-25 weeks) before second-stage
reimplantation, often in combination with rifampin (Darley
et al., 2011). There were high success rates with a similar
approach in studies by Ciriviri et al .(2015) and Ascione et
al. (2017). A recent randomized pilot trial study by Man-
ning et al. (2022) comparing short- and standard-course in-
travenous antibiotics for peri-prosthetic joint infections man-
aged with debridement and implant retention showed that
shorter courses of IV antibiotics may be appropriate in se-
lected patients with early and late acute PJI managed with
DAIR (debridement, antibiotics, and implant retention). An-
other recent study by Boclé et al. (2021), studying the ef-
fectiveness of early switching from intravenous to oral an-
tibiotic therapy in Staphylococcus aureus prosthetic bone
and joint or orthopedic metalware-associated infections, con-
cluded that there was a low treatment failure rate in pa-
tients with S. aureus prosthetic bone and joint or orthope-
dic metalware-associated infection with an early oral switch
from intravenous to oral antibiotic therapy.

In fact, recent evidence indicates that an early switch
to oral therapy and, thus, a shorter initial duration of in-
travenous antibiotic treatment is effective in patients with
PJIs (Boclé et al., 2021; Darley et al., 2011) and can po-
tentially reduce the bacterial bioburden. As for the antibi-
otic stewardship and the risk reduction of antimicrobial re-
sistance, as a new analysis of data from a randomized trial
by Pettigrew et al. (2022) provides more evidence in support
of shorter antibiotic courses for young children with non-
severe community-acquired pneumonia (CAP) (Pettigrew et
al., 2022); thus, this article supports the idea of “shorter is
better” when it comes to antibiotic duration in the sense of
less negative impact on the microbiota and less selection for
resistance. Moreover, the shorter the duration of IV antibi-
otics, the less invasive the procedure is for patients, as IV
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Table 3. Risk of Bias 2 (RoB 2) for randomized controlled trials.

Assessment criteria

Lietal. (2019)

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Low risk
Low risk
Low risk
High risk
Some concerns

Table 4. Success rate outcomes among heterogeneous and homogeneous populations.

Outcomes Number of studies Combined OR ‘ Heterogeneity
Effect estimate 95% CI  p value ‘ 1% (%) p value

Overall success rate 9 1.65 (random-effects model)  [0.78, 3.46] 0.18 68 < 0.01

Adjusted success rate 7 2.45 (fixed-effects model) [1.21,4.96] <0.001 51 0.06

Table 5. Baseline variables in patients receiving short-duration (experimental) and long-duration (control) IV antibiotic treatments for PJI.

Number of studies OR

95 % CI z  pvalue

Prevalence of CoNS

Prevalence of MRSA
Prevalence of TKA

Prevalence of THA

Prevalence of onset of infection:
early infection

Prevalence of onset of infection:
delayed infection

Prevalence of onset of infection:
late infection

6 135 [0.77,2.36] 1.05 0.29
4 0.77 [0.44,1.36] -0.9 0.37
7 099 [0.73,1.34] —0.09 0.93
5 1.01 [0.74,1.37] 0.06 0.95
2 069 [0.23,2.05] —0.66 0.51
2 071 [0.14,3.39] —0.42 0.67
2 1.87 [0.52,6.74] 0.96 0.33

The abbreviations used in the table are as follows: CoNS — coagulase-negative staphylococci; MRSA — methicillin-resistant
Staphylococcus aureus; TKA — total knee arthroplasty; THA — total hip arthroplasty.

therapy necessitates the use of an intravenous vascular ac-
cess line, which can lead to infections and thromboembolic
diseases (Tice et al., 2004). Long treatment courses, there-
fore, increase the risk of adverse events, increased length of
hospital stays, influence the patient’s microbiota and envi-
ronment, and have a higher economic cost (Polk et al., 2004;
MacDougall et al., 2005; Schindler et al., 2013; Valour et al.,
2014).

Comparing baseline variables like infection prevalence
and acuity between groups showed no significant differences.
Baseline variables also included differences in surgical treat-
ments; DAIR and a staged exchange arthroplasty were em-
phasized in most studies, but this was limited by study num-
bers. The IDSA (Osmon et al., 2013) recommends 2—6 weeks
of pathogen-specific IV antibiotics after DAIR and one-stage
exchange. Antibiotics are generally prescribed for shorter
durations in European guidelines: a 15d course of IV an-
tibiotics is recommended in clinical practice by the Société
de Pathologie Infectieuse de Langue Francaise for bone and
joint prosthetic device infection (Société de Pathologie Infec-
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tieuse de Langue Francaise (SPILF) et al., 2010), and Italian
guidelines recommend that, after resection arthroplasty, 2—
3 weeks of intravenous antibiotics be administered. As a re-
sult, of our meta-analysis, most of the short-duration IV an-
tibiotic components of the treatment lasted less than 2 weeks,
favoring a shorter-duration effect.

Our study is limited due to the inherent limitations of
a meta-analyses. The validity is dependent on the quality
and quantity of studies that are used. Our meta-analysis in-
cluded eight cohort studies and only one randomized clini-
cal trial. However, the eight cohort studies included have a
Newcastle—Ottawa scale rating of 5 or higher, indicating that
the study is of intermediate or higher quality. A further limi-
tation of this meta-analysis is the difficulty in interpreting the
conclusive results, as (although the duration of IV antibiotics
was evaluated) some studies focused solely on the IV com-
ponent, whereas others reflected clinical practice by showing
intravenous antibiotics followed by oral antibiotic therapy.
In addition, we were not able to adhere to heterogeneity in
all aspects of study design, such as differences in surgical

J. Bone Joint Infect., 7, 191-202, 2022
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treatments, the pathogens identified, and the selection of an-
timicrobials. More homogeneity is needed in future research.
Studies from a wide range of environments and from differ-
ent countries including patients of various races may provide
generalizability that could be beneficial. Furthermore, there
was no consistent definition of success rate across studies:
some reported remission rates, whereas others reported fail-
ure rates, which we adjusted to a success rate definition along
with the number reported in the study. In addition, the MSIS
classification as per outcome reported was adjusted to the
best fit based on the information provided by each study.

5 Conclusions

There is evidence that short-duration IV antibiotic treatment
is not inferior to long-duration IV antibiotics and that the im-
pact of transitioning to a short course of treatment could be
significant in improving the care provided to patients suffer-
ing from PJI. However, there is a paucity of literature to sup-
port this change in practice. To ensure that this transition is
made safely, further evaluation should occur. Given the rar-
ity of this complication, it would likely require a multicenter,
randomized, controlled trial.
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