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Background and Aim: Periprosthetic joint infection (PJI) is one of the most devastating
complications after total joint arthroplasty (TJA). However, the antibiotic resistance of
infecting pathogens can significantly vary in different parts of the country. In the current
study, we analyzed the demographic and microbiological profiles of knee and hip PJI over
three years and compared the microbiological differences between them.

Methods: A multicenter retrospective study of PJI patients in 34 referral medical centers in
mainland China from January 2015 to November 2017 was performed.

Results: A total of 925 PJI patients were recruited, 452 were identified as knee PJIs, and 473
were hip PJIs. The most common causative pathogens were Staphylococcus aureus (26.5%)
and coagulase-negative staphylococci (14.3%). Methicillin-resistant staphylococci were
involved in 25.6% (237/925) of all PJI cases. Mycobacterium and fungus only accounted
for 6.5% (61) of all cases. Enteric gram-negative bacilli, anaerobes, and polymicrobial
pathogens were more common in hip joint prostheses than in knee PJI (P = 0.014; P =
0.006; P = 0.002, respectively).

Conclusion: While the majority of causative pathogens in PJI cases are staphylococcal
species, the prevalence of atypical organisms and resistant pathogens should also be given
attention and warrant the need for empiric antibiotic treatment.
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Introduction
Prosthetic joint infection (PJI), while rare, is probably the most feared complication
arising from lower extremity total joint arthroplasty (TJA), as it presents
a significant therapeutic challenge and places a substantial socioeconomic burden
on the health care system.' The incidence of PJI after knee or hip replacement is
approximately 1-2%," and the number of primary and revision TJA cases rapidly
increases in aged people. Thus, the incidence of PJI is also expected to grow in the
coming years.’

The use of appropriate antibiotics is the key to the successful treatment of PJI.
Microbiological and epidemiological data can guide prophylactic and therapeutic
antibiotic regimens, which can help reduce the risk of bacterial resistance to
antibiotics.” Different causative pathogens of PJI can lead to different treatment
that

Staphylococcus aureus (MRSA) PJI has a poorer prognosis and a higher risk of

outcomes. For instance, it has been reported methicillin-resistant

treatment failure.® Furthermore, polymicrobial infections are associated with

Received: 3 February 2021
Accepted: 5 June 2021
Published: 25 June 2021

Infection and Drug Resistance 2021:14 2411-2418 2411
© 2021 Peng et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
v No

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://c /by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press lelted provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



mailto:drweng_wxs1377@163.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Peng et al

Dove

a higher risk of treatment failure, amputations, and infec-
tion-related mortality than infections caused by a single
organism.” Many studies have found significant differ-
ences in the microorganismal epidemiology of PJI in dif-
ferent centers.'®!'! There are also notable microbiological
differences depending on the location of the affected
joint."’

An accurate understanding of the microbiology of post-
TJA PJIs is required to identify the most appropriate
empiric antibiotics and therapeutic strategies. However,
microbiological data and a comparison of different micro-
organisms involved in knee and hip PJIs are limited,
especially in mainland China. This study, therefore, aims
to compare the microbiological profiles between knee and
hip PJIs in mainland China.

Methods

Patients
This retrospective cohort study included patients who
received surgical treatment for knee and hip PJIs in 34
referral medical centers in mainland China between
January 2015 and November 2017. This study was
approved by the Institutional Review Board of Peking
Union Medical College Hospital (S-K993). The study
was conducted in compliance with the Declaration of
Helsinki. Data after desensitization (hide patient name
and contact information) then were entered into
a computerized data management system. Only the chief
PI and local PI got the access to all data in the system.

The criteria for eligible hospitals were: 1) referral
hospitals where arthroplasty is performed in high volumes
routinely (>500 hip/knee arthroplasty cases per year); 2)
hospitals with enough technical and professional capabil-
ity; 3) hospitals that can provide local Institutional Review
Board (IRB) approval. At least one hospital was enrolled
in each province of the Chinese mainland. A total of 41
research hospitals were selected, accounting for 3% (41/
1308) of the total number of Grade A tertiary hospitals in
mainland China. To ensure the accuracy of the informa-
tion, each research team appointed special personnel to
check the data and contacted the investigation hospital to
see if there were any empty entries or logical errors. All
cases were followed for at least one year. Finally, 34
hospitals were enrolled in this retrospective study.

After the approval by the institutional review board,
investigators searched the electronic databases in the hos-

pital. They retrospectively reviewed patients’ data with the

“International Classification of Diseases, Ninth Revision,
Clinical Modification” code. The ICD-9-CM procedure
codes 81.53, 00.70, 00.71, 00.72, 00.73 were used to
identify RTHAs, whereas the codes 81.55, 00.80, 00.81,
00.82, 00.83, 00.84 were used to identify RTKAs asso-
ciated with a principal diagnosis of PJI based on ICD-
9-CM diagnosis code 996.66. Two independent investiga-
tors reviewed the extracted data. Patients with primary
septic arthritis or infection after internal fixation and
open reduction were excluded. Due to the retrospective
nature of the study, informed consent was waived.

Definition of Pl

PJI was defined according to the following criteria,
which was modified from the international diagnostic
standards (MSIS2013 or ICM2018): (1) isolation in one
intraoperative culture of microorganisms, with evidence
of infection at the site of the knee or prosthesis (presence
of purulence in an affected joint, high synovial neutro-
phil percentage and synovial white blood cell count,
elevated serum C-reactive protein levels and serum ery-
throcyte sedimentation rate, or positive histological
examination). (2) Isolation of the same microorganism
from two or more cultures obtained from an infected
prosthetic joint; (3) a sinus tract communicating with
the prosthesis. PJI can be classified as early-onset
(occurring within three months after surgery), delayed
onset (occurring three months to two years after sur-
gery), or late-onset (occurring two years after surgery)
based on the time to infection.'? Polymicrobial PJI was
defined as more than one microorganism isolated from
one or more cultures of synovial fluid or periprosthetic
tissues.

Data Collection and Analysis

The demographic characteristics, causative pathogens,
time of infection, site of arthroplasty, and comorbidities
were recorded. Where there was more than one infection
episode on the same joint, only the first episode was
recorded. The microbiological profiles of all infection
cases were analyzed, and the difference in the proportion
of causative pathogens between knee PJIs and hip PJIs
was compared.

Statistical Analysis
All statistical analyses were two-sided and performed
using the SPSS version 23 (IBM). Categorical data were
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analyzed by Fisher’s exact test. A P-value of <0.05 was
considered statistically significant.

Results

Demographical Characteristics

A total of 925 first-time infection cases (452 knee PJIs and
473 hip PJIs) from January 2015 to November 2017 were
included in the retrospective study. There were 207 male
patients with knee PJI (46%) and 108 male patients with
hip PJI (70%). The hip PJI group had a mean age of 60.8
years and a male-to-female ratio of 2.1:1, whereas the
knee PJI group had a male-to-female ratio of 0.84:1 and
a mean age of 68.6 years. Bilateral joint infection was
experienced by 14 patients with knee PJIs and eight
patients with hip PJIs.

The incidence of alcoholism in patients with hip PJI
was higher than in the knee PJI group (24% vs 5%; P =
0.01). However, the incidence of hypertension in patients
with knee PJI was higher than in hip PJIs (55% vs 33%;
P < 0.001). No difference in smoking, diabetes mellitus,
cirrhosis, or malignancy was observed between the two
groups. Also, there was no difference in the development
of early-onset infection between patients with hip PJIs and
those with knee PJIs (22.6% vs 27.9%; P = 0.102)
(Table 1).

Microbiology

The most common causative pathogens were S. aureus
(26.5%) and coagulase-negative staphylococci (14.3%)
(Table 2). Staphylococci had a high resistance rate to
oxacillin or methicillin (Table 3). Methicillin-resistant coa-
gulase-negative staphylococci were isolated in 98 patients
(10.9%), and MRSA was isolated in 97 cases (10.5%). Up
to 76% of coagulase-negative staphylococci (CoNS) and
40% of S. aureus were methicillin-resistant. Methicillin-
resistant staphylococci (MRS) was involved in 25.6% of
all PJI cases.

It was found that the distribution of causative micro-
organisms in knee PJIs was 52% aerobic gram positive,
7.3% gram negative, 2.2% fungus, 3.7% mycobacterium,
5.5% polymicrobial, and 29.0% negative culture. In hip
PJIs, the distribution was 43.5% aerobic gram positive,
6.3% anaerobic, 8.8% gram negative, 2.5% fungus,
13.8% polymicrobial, and 24.9% negative culture. The
proportion of causative microorganisms (anaerobic patho-
gens and polymicrobial pathogens) in knee PJIs was lower
than that in hip PJIs (anaerobic pathogens: P = 0.002;

Peng et al
Table | Demographics of Hip and Knee Prosthetic Joint
Infections
Demographic Hip % Knee % P
Characteristics (n=473) (n=452)
Sex
Male 320 70 207 46 <0.001
Female 153 30 245 54 <0.001
Age (years), mean 60.8+15.0 68.6%+11.9 <0.001*
*SD (range) (21-82) (32-80)
Comorbidities
Hypertension 156 33 248 55 <0.001*
Smoking 127 27 85 19 0.08
Diabetes mellitus 89 19 117 26 0.26
Alcoholism 113 24 22 5 0.01*
Cirrhosis 17 4 18 4 0.09
Malignancy 14 3 19 4 0.22
Time to infection
Early onset 107 22.6 126 27.9 0.102
Delayed onset 170 359 150 332 0.939
Late onset 196 41.5 176 389 0.113
ASA grade
| 62 13.1 36 78 0.022
2 321 67.9 316 69.9 | 0.508
3 90 19 100 22. | 00127

Note: A p value of <0.05 was considered to be statistically significant.
Abbreviation: ASA grade, The American Society of Anesthesiologists physical
Sstatus classification system.

polymicrobial pathogens: P = 0.01), whereas the ratio of
mycobacterium in knee PJIs was higher than that in hip
PJIs (P = 0.01). There was no significant difference in the
distribution of fungus, gram-positive and gram-negative
microorganisms, and negative culture between hip and
knee PJIs.

In polymicrobial hip PJI cases, 77.2% had two causa-
tive microorganisms, 4.5% had three, 9.0% had four, and
9.0% had five. In polymicrobial knee PJI cases, 100% had
two causative microorganisms. S. aureus was the most
common microorganism in polymicrobial hip PJIs. The
causative microorganisms in polymicrobial infections are
shown in Table 4.

Discussion

To our knowledge, this study is the most recent and most
extensive cohort study that reported the microbiological
data of post-TJA PJI, comparing the differences between
knee and hip PJIs in mainland China.'*"'* The study found
that staphylococcal species were the most common organ-
isms causing PJI. MRS was prevalent in both knee and hip
PJIs. The prevalence of PJI-causing organisms was found

Infection and Drug Resistance 2021:14
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Table 2 Microorganisms in Hip and Knee Periprosthetic Joint Infection

Pathogen Hip and Knee Positive Hip Positive Knee Positive P
[n=925, n (%)] Cultures [n=473, n (%)] Cultures [n=452, n (%)] Cultures
Rate Rate Rate
(n=676, %) (n=355, %) (n=321, %)

Aerobic gram-positive 441 (47.6) 65.2 206 (43.5) 58.0 235 (52.0) 732 0.116
Staphylococcus aureus 245 (26.5) 36.4 111 (23.5) 311 134 (30.0) 432 0.169
Coagulase-negative 132 (14.3) 19.6 72 (15.2) 203 60 (13.3) 18.9 0.667

Staphylococci
Streptococcus species 40 (4.4) 6.1 15 (3.1) 42 25 (5.5) 8.4 0.248
Enterococcus faecalis 8 (0.8) 0.9 3 (0.6) 0.8 5(L1) 1.1 0.907
Listeria monocytogenes 8 (0.8) 0.9 3 (0.6) 0.8 5(I.1) 1.1 0.907
Unspecified 8 (0.8) 0.9 0 (0.0) 0.0 8 (1.8) 2.1 0.124

Anaerobes 32 (3.5) 5.1 31 (63) 9.2 1 (0.002) 0.0 0.002*
Propionibacterium species 16 (1.7) 23 15 (3.1) 42 1 (0.002) 0.0 0.038%
Peptostreptococcus species 13 (1.4) 1.9 13 (2.5) 34 0 (0.0) 0.0 0.064
Prevotella species 3 (04) 0.5 3 (0.6) 0.8 0 (0.0 0.0 0.356

Gram negative 75 (8.2) 11.2 42 (8.8) 1.8 33 (73) 10.5 0.663
Escherichia coli 26 (2.8) 37 18 (3.8) 5.0 8 (1.7) 2.1 0.229
Pseudomonas aeruginosa 16 (1.7) 23 2 (0.4) 0.8 14 (3.0) 42 0.123
Pseudomonas stutzeri 3(0.3) 0.5 0 (0.0) 0.0 3(0.7) 1.1 0.277
Serratia marcens 13 (1.4) 1.9 6 (1.3) 1.7 7 (1.5) 2.1 0.869
Klebsiella pneumoniae 9 (1.0 1.4 9 (1.9) 25 0 (0.0) 0.0 0.109
Enterobacter cloacae 3(0.3) 0.5 3 (0.6) 0.8 0 (0.0) 0.0 0.356
Salmonella enterica 3(0.3) 0.5 3 (0.6) 0.8 0 (0.0) 0.0 0.356
Morganella morganii 3(0.3) 0.5 0 (0.0) 0.0 3(0.7) 1.1 0.277

Fungus 21 (2.3) 33 12 (2.5) 34 922 32 0.869
Candida species 15 (1.7) 23 9 (1.9) 25 7 (1.5) 2.1 0.789
Unspecified 6 (0.6) 0.9 3 (0.6) 0.8 2 (0.7) 1.1 0.907

Mycobacterium 16 (1.7) 23 1 (0.0) 0.0 15 3.7) 5.3 0.014*
Mycobacterium tuberculosis 2 (0.7) 0.9 0 (0.0) 0.0 2 (1.5) 2.1 0.124
M. tuberculosis complex 2(0.7) 0.9 0 (0.0) 0.0 2 (1.5) 2.1 0.124
Mycobacterium fortuitum 1(0.3) 0.5 0 (0.0) 0.0 1(0.7) 1.1 0.277

Polymicrobial 90 (9.8) 13.1 65 (13.8) 18.5 25 (5.5) 6.3 0.006*

Negative cultures 249 (26.9) 118 (24.9) 131 (29.0) 0.391
Total 925 (100.0) 473 (100.0) 452 (100.0)

Note: A p value of <0.05 was considered to be statistically significant.

to be different between infected hip and knee joints:
enteric gram-negative bacilli, anaerobes, and polymicro-
bial pathogens were more likely to occur in hip prosthetic
joints than in knee cases.

Due to the difference in population baseline data and
operation conditions in mainland China and abroad, the
value of PJI microbiological epidemiology results reported
in foreign literature is limited in China. Most of the pre-
vious microbiological data of PJI cases reported in main-

15717 or studies with

land China were from a single center
bias factors or a relatively small sample size. This caused

a lack of recent PJI microbiological epidemic results in

guiding the antibiotic treatment of PJI in mainland China.
The present results will help improve this situation.
Several reports have shown that the microbiological
In 2006,
a retrospective case series analysis'® of 34 primary hip

profile may vary in different countries.
arthroplasties and 41 primary knee arthroplasties revised
for PJI showed that staphylococci species were implicated
in 61% of cases (S. aureus = 25%, coagulase-negative
Staphylococcus = 36%). The mean time to diagnosis was
1.15 years. In 2001, it was found that the predominant
infectious organisms were gram positive in 6489 knee

replacements (Group B Streptococcus, Staphylococcus

https:
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Table 3 Methicillin Resistance of Staphylococcal Periprosthetic

Joint Infection

Staphylococci Hip Knee P
[n=206, n (%)] [n=235, n (%)]

MSSA* 72 (35.0) 107 (45.5) 0.71

MRSA® 51 (24.8) 68 (28.9) 0.75

MS-CoNS© 15 (7.3) 10 (4.3) 0.47

MR-CoNs* 68 (33.0) 50 (21.3) 0.12

Total 206 (100.0) 235 (100.0)

Notes: *Methicillin-sensitive Staphylococcus aureus. ®Methicillin-resistant S. aureus.
“Methicillin-sensitive coagulase-negative staphylococci. “Methicillin-resistant coagu-
lase-negative staphylococci.

Abbreviations: MSSA, methicillin-sensitive Staphylococcus aureus; MRSA, methicil-
lin-resistant  Staphylococcus ~aureus; MS-CoNS, methicillin-sensitive coagulase-
negative  staphylococci;  MR-CoNS, coagulase-negative
staphylococci.

methicillin-resistant

epidermidis, and S. aureus)."® In 2009, a large European
registry study investigated 426 infected knee arthroplasties
recorded in the Swedish Knee Arthroplasty Register
between 1986 and 2000.'® CoNS and S. aureus were the
most common organisms (27.5% and 30.5% of all cases,
respectively). Staphylococci were involved in around 58%
of PJI cases, which was lower than what we reported in the
present study. They also found a significant increase in
staphylococcal resistance to methicillin over the duration.
In 2014, Aggarwal et al'' performed a retrospective study
of deep PJI in two high-volume infection referral centers in
the US and Europe. They studied intraarticular tissue cultures
taken at the revision of primary knee and hip arthroplasty for
indications of PJI. The study enrolled 921 patients with hip
replacements and 749 patients with knee replacements. There
was a significant difference in microorganism epidemiology
between the two centers: the incidence of S. aureus infection
was significantly higher in the US center (31.0%) than in the
European center (13.0%). CoNS infections, however, were
seen particularly more frequently in the European center
(39.3%) than in the US center (20.2%). More recently
(2016), Holleyman et al*® found that Staphylococcus was
the most common organism isolated after the revision of
a primary implant for infection (in 72% of all cases).
Certain differences in the proportions and types of
pathogens have been observed with regard to the joint
that is infected. The Mayo Clinic database shows that
patients with hip arthroplasty have a lower frequency of
S. aureus than coagulase-negative staphylococcal infection
compared with those with infected knees, where the two
types of staphylococci are relatively equal.” Moreover,
a previous study comprising 159 hip PJI and 135 knee
PJI patients showed that anaerobic bacteria, enteric gram-

negative bacilli, and polymicrobial pathogens are more
frequently identified in hip than in knee infections,'*
which was consistent with our findings. The possible rea-
sons that may lead to the differences remain unknown.
Further investigations are needed to explore the patholo-
gical mechanisms of pathogen infection at different joint
types.

In the present study, methicillin-sensitive S. aureus
(MSSA) and MS-CoNS were found to be potent pathogens
and common causes of PJI. The antibiotic standard of care
therapy for MSSA infections includes penicillinase-
resistant penicillin (flucloxacillin/oxacillin/nafcillin), with
first-generation cephalosporin and cefazolin as an
alternative.’’*? The third- or fourth-generation cephalos-
porins or cephalosporin may be used for MSSA infections
for penicillin-allergic patients.*®

However, several reports have shown an increase in the
prevalence of resistant organisms.’* The present study
showed that the occurrence of MRS was high, with 76%
of CoNS and 40% of S. aureus being methicillin-resistant.
In 2005,
Hong Kong'® characterized bacteria isolates between

a retrospective case series analysis from

1995 and 2003. The authors found no multiple-drug resis-
tant isolates between 1995 and 1996; however, they
observed a change in later years of the study.
McLawhorn et al*® found that MRSA and MRSE com-
bined accounted for 18.1% of PJI pathogens in the US
Aggarwal et al'' showed that methicillin resistance was
significantly more prevalent in the US than in Europe.
These differences indicate geographical variability of
organism prevalence, further addressing the need for reg-
istry data analysis at the population level. Owing to the
high incidence of MRS in both infected hip and knee
periprosthetic joints, physicians may need to select empiric
antibiotics with broader coverage while waiting for culture
results.

The incidence rates of polymicrobial infections in
hip and knee prostheses were significantly different (65
vs 25 cases, P = 0.006), which is in accordance with
previous studies.”'? Varying incidences (6 to 37%) of
polymicrobial infection have been reported.'’*® The
literature also consistently demonstrated that patients
with polymicrobial infections had inferior treatment out-
comes. Tan et al*’ showed that patients with polymicro-
bial PJI had a higher failure rate (50.5%), as well as
a higher rate of arthrodesis (odds ratio [OR] = 11.06),
amputation (OR = 3.80), and mortality (OR = 7.88)
compared with those with monomicrobial PJI. A series
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Table 4 Causative Microorganisms in Cases of First-Episode Polymicrobial Hip and Knee Periprosthetic Joint Infection

Pathogen Hip Isolates | Polymicrobial Knee Isolates | Polymicrobial P
(n =65) Rate Infections (n=25) Rate Infections
(n=161) Rate (n=65) (n=50) Rate (n=25)
Aerobic gram-positive
Staphylococcus aureus 35 21.8 53.8 14 28.0 56.0 0.81
Coagulase-negative staphylococci 15 9.1 22.7 4 8.0 8.0 0.93
Streptococcus species 9 55 13.6 8 16.0 0.0 0.18
Enterococcus faecalis 9 55 13.6 4 8.0 0.0 0.70
Enterococcus faecium 3 1.8 4.5 4 8.0 0.0 0.64
Corynebacterium species 6 3.6 9.1 4 8.0 0.0 0.48
Unspecified 0 0.0 0.0 0 0.0 0.0 0.03*
Anaerobes
Peptostreptococcus species 15 9.1 22.7 0 0.0 0.0 0.28
Clostridium species 3 1.8 4.5 0 0.0 0.0 0.64
Bacteroides fragilis 3 1.8 4.5 0 0.0 0.0 0.64
Prevotella species 3 1.8 4.5 0 0.0 0.0 0.64
Fusobacterium nucleatum 3 1.8 4.5 0 0.0 0.0 0.64
Veillonella species 3 1.8 4.5 0 0.0 0.0 0.64
Gram-negative
E. coli 9 5.5 13.8 0 0.0 0.0 0.41
K. pneumoniae 12 7.3 18.4 0 0.0 0.0 0.34
Enterobacter species 6 3.6 9.6 4 8.0 12.0 0.48
Proteus vulgaris 3 1.8 4.6 0 0.0 0.0 0.64
Salmonella enterica 3 1.8 4.6 0 0.0 0.0 0.64
Pseudomonas aeruginosa 3 1.8 4.6 4 8.0 16.0 0.23
Acinetobacter baumannii 3 1.8 4.6 0 0.0 0.0 0.64
Aeromonas hydrophila 3 1.8 4.6 0 0.0 0.0 0.64
Moraxella species 0 0.0 0.0 4 8.0 16.0 0.03*
Unspecified 2 1.8 4.6 0 0.0 0.0 0.64
Fungus
Candida species 3 1.8 4.6 0 0.0 0.0 0.64
Aspergillus versicolor 3 1.8 4.6 0 0.0 0.0 0.64
Mycobacterium
Mycobacterium chelonae 0 0.0 0.0 0 0.0 0.0 0.00
Total isolates 161 100.0 50 100.0

Note: °A p value of <0.05 was considered to be statistically significant.

analysis of 77 polymicrobial PJIs also demonstrated
that®® the infection-free rate after two years was 67.6%
for polymicrobial infections as compared with 87.5% for
monomicrobial infections. Additionally, Marculescu et -
al*” reported that the two-year cumulative probability of
success of monomicrobial PJIs was 72.8%, compared
with 63.8% for polymicrobial PJIs. These findings
offer three possible explanations for the increased fail-
ure rate in polymicrobial PJIs: (1) association with
a soft tissue defect or a sinus tract; (2) frequent presence
of difficult-to-treat

comorbidities.

organisms;>"*°  (3) increased

Moreover, the total negative culture rate was high
(26.9%) in this study. A possible explanation for this
might be the administration of antibiotics before obtaining
culture samples. Many of the referral patients had already
received antibiotic treatments, and therefore the medicines
might not be held for at least two weeks when culture
samples were obtained. Another possible reason is that
culture samples obtained at the time of surgery were
limited: some cases, for example, only had one swab
culture sample. A minimum of three specimens for culture
is recommended to maintain the same level of certainty in

detecting PJIs.?'*3! A prospective study®” examined 297
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revision TJA procedures using multiple detection methods,
and it was recommended that five or six specimens be
collected to diagnose an underlying infection accurately.
At least three samples should yield the growth of the
underlying microorganism for adequate diagnosis of infec-
tion. According to the current department protocol, we
collected at least three tissue samples, aspirated the syno-
vial fluid, and injected it into blood culture bottles,
improving the positive culture rate.

Despite the overall results obtained in the study, it had
some limitations. First, there is a collection bias due to the
retrospective design. As PJI cases that did not undergo
revision surgeries were not included, data of this group
infected by low-virulence pathogens may be missing.
Second, we only included the first episode of PIJI.
Finally, although the study was performed at 34 referral
hospitals in mainland China, some patients received pri-
mary arthroplasty and partial treatment for PJI at other
institutions, which may have also caused selection bias.
Hence, it is necessary to establish a national joint arthro-

plasty registry.

Conclusion

This study found that the primary organisms causing post-
TJA PJI are from the Staphylococcus genus. The preva-
lence of atypical organisms and resistant pathogens may
warrant the need for empiric antibiotic therapy with
broader coverage. The negative culture rate was high, so
the current protocol on cultures needs improvement to
maintain the same level of certainty. Fungal and mycobac-
terial PJI cases were found to be rare. Further work
regarding PJI organism profiles is required, as it may

confer significant clinical implications.
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