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Background: Septic arthritis is frequently complicated by bloodstream infection (BSI), which can lead to meta-
static infections and sepsis. In the current study, we aimed to identify risk factors for septic arthritis-related BSI
and assess its impact on clinical outcomes.

Methods: A retrospective review spanning 15 years (January 2009 to May 2023) was conducted on patients
diagnosed with septic arthritis. Data from patients with positive synovial fluid cultures were analyzed.

Results: Among 456 patients with septic arthritis, 16.8 % (n = 77) developed BSI. The 90-day mortality rate was
significantly higher in patients with BSI than in those without BSI (14.3 % vs. 5.3 %, p = 0.004). Staphylococcus
aureus was the most commonly identified organism in synovial fluid cultures, and the presence of S. aureus
infection was associated with an increased risk of BSI (adjusted odds ratio [aOR], 2.20; 95 % confidence interval
[CI], 1.15-4.34; p = 0.019). Independent risk factors for BSI included a higher Sequential Organ Failure
Assessment (SOFA) score (aOR, 1.23; 95 % CI, 1.06-1.44; p = 0.009), lymphopenia (aOR, 2.84; 95 % CI,
1.38-6.15; p = 0.006), and elevated C-reactive protein (mg/dL) levels (aOR, 1.07; 95 % CI, 1.05-1.10; p <
0.001). Age >70 years (aOR, 3.96; 95 % CI, 1.49-11.85; p = 0.009) and a higher SOFA score (aOR, 1.36; 95 % CI,
1.12-1.67; p = 0.002) were significant predictors of 90-day mortality, although BSI itself was not.

Conclusion: Mortality in patients with septic arthritis was primarily associated with systemic sepsis due to BSI
rather than BSI itself. Understanding the relationship between septic arthritis-related BSI and clinical outcomes
could aid physicians in managing systemic infections and improving patient care.

and skin infections.’ ' The growing incidence of septic arthritis can be
attributed to the aging population and the increasing prevalence of
comorbidities.'?

1. Introduction

Septic arthritis poses a notable threat, capable of swiftly damaging

articular cartilage and leading to permanent joint impairment or even
death." Up to 30 % of cases experience persistent joint dysfunction,2
with a six-fold increase in subsequent arthroplasty rate compared with
that in the general population.® Mortality rates can reach up to 11 %,
escalating to 22.7 % among patients aged >79 years."”> Accumulated
evidence has highlighted age and comorbidities such as diabetes and
chronic kidney disease as exacerbating factors for the clinical progres-
sion of septic arthritis.>*° The incidence rate of septic arthritis varies
from 4 to 10 per 100,000 patient-years across different study pop-
ulations, *®® with risk factors including rheumatoid arthritis, advanced
age, diabetes mellitus, orthopedic prostheses, history of joint surgery,

Bloodstream infection (BSI) frequently accompanies septic arthritis,
affecting 24-35 % of patients and potentially leading to metastatic in-
fections in distant organs. Critical complications of BSI, such as infective
endocarditis and mycotic aneurysms, increase the risk of mortality and
necessitate prolonged antimicrobial therapy and hospitalization, lead-
ing to elevated healthcare costs.'*>'° Moreover, incomplete clearance of
bacterial reservoirs can lead to the relapse of infection.'* Consequently,
several physicians closely monitor patients with positive blood cultures
for potential complications.

Understanding the predisposing factors for septic arthritis-related
BSI and its impact on clinical outcomes is essential. However, current
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knowledge regarding these aspects remains limited. Here, we aimed to
assess the risk factors and clinical consequences of BSI in patients with
septic arthritis, as well as investigate the microbiological characteristics
associated with this condition. These findings will provide valuable in-
sights for clinicians, enhancing their understanding and management of
septic arthritis.

2. Methods
2.1. Study design and study population

This retrospective cohort study spanned from January 2009 to May
2023 at Severance Hospital, a tertiary teaching facility in South Korea
with 2400 beds. Patients diagnosed with septic arthritis and positive
synovial fluid culture results were identified. Only the initial episode of
septic arthritis per patient was considered. Patients with positive syno-
vial fluid cultures obtained during routine joint replacement surgeries,
who displayed no signs of infection, were excluded. Similarly, cases
exhibiting mold in synovial cultures, likely due to contamination, were
also omitted. The study was performed in compliance with relevant laws
and institutional guidelines and was approved by the appropriate
institutional committee (4-2023-0757), and the need for patient consent
was waived owing to the retrospective nature of the study.

2.2. Variables and outcome measures

Demographic characteristics (age and sex), date of death, comor-
bidities, history of joint replacement, microbiological findings (synovial
fluid and blood culture), laboratory results (platelet, neutrophil, and
lymphocyte counts; C-reactive protein [CRP], creatinine, and total
bilirubin levels; arterial oxygen pressure/fraction of inspired oxygen;
and synovial fluid analysis), mean blood pressure, Glasgow Coma Scale,
and use of inotropic and ventilator were extracted using the hospital’s
data extraction system. Comorbidities were classified using diagnostic
codes up to 1 year before synovial culture, and the Charlson Comor-
bidity Index was calculated to assess underlying disease severity.'” BSI
was defined as the presence of identical organisms in both synovial and
blood cultures within 3 days of each other. Sequential Organ Failure
Assessment (SOFA) scores were calculated using the most abnormal
values obtained within 48 h of synovial culture.'® Similarly, the labo-
ratory findings included in the analyses comprised the most abnormal
values obtained within 48 h of synovial fluid culture. Neutropenia and
lymphopenia were defined as counts below 1000 cells/pL, whereas
shock was characterized by a blood pressure decrease requiring
inotropic support. Infective endocarditis, vertebral osteomyelitis, and
septic emboli diagnosed at the time of discharge were defined as distant
infections. The primary outcome of this study was the 90-day mortality
rate.

2.3. Microbiological tests

Identification testing was performed using the VITEK 2 automated
analyzer system (bioMérieux, Marcy—l’Etoile, France) until 2013, which
was subsequently transitioned to the Bruker Biotyper matrix-assisted
laser desorption ionization-time of flight mass spectrometry (MALDI-
TOF MS) system (Bruker Daltonics, Bremen, Germany). Susceptibility
tests were conducted using the VITEK 2 automated analyzer system with
a VITEK AST2 N212 card (bioMérieux), and the results were interpreted
according to Clinical and Laboratory Standards Institute criteria.'’

2.4. Statistical analysis

Continuous variables are expressed as mean + standard deviation for
normally distributed data or median (interquartile range [IQR]) for non-
normally distributed data. Categorical variables are presented as count
(percentage). Two-tailed independent t-tests or Mann-Whitney U tests
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were performed to compare continuous variables between the BSI and
non-BSI groups. Data normality was determined using the Shapiro-Wilk
test, and non-parametric tests were performed to analyze non-normally
distributed data. Pearson’s chi-square or Fisher’s exact tests were per-
formed to analyze categorical variables.

Variables with a p-value of <0.05 in univariable analysis were
included in multivariable logistic regression and Cox regression models
to identify independent risk factors for BSI and 90-day mortality,
respectively. Stratified analyses were then conducted using statistically
significant variables from the Cox regression model to further clarify the
association between BSI and 90-day mortality. Multicollinearity was
assessed using a variance inflation factor >10. The Hosmer-Lemeshow
test was used to evaluate the goodness-of-fit for the multivariable lo-
gistic regression model, whereas the Grambsch-Therneau test was
implemented to assess the proportional hazards assumption in the Cox
regression model. Statistical significance was set at a p-value of <0.05.
Statistical analysis was performed using R, V.4.2.2 (The R Foundation
for Statistical Computing, Vienna, Austria).

3. Results
3.1. Patient characteristics

A total of 682 cases of septic arthritis with positive synovial fluid
culture were identified, as depicted in Fig. 1. After excluding 166 cases
that did not represent the initial episode of septic arthritis and 60 cases
with positive results from routine joint replacement surgery cultures or
mold identification in synovial cultures, 456 patients were included in
the final analysis. Of these patients, 77 (16.8 %) had BSI and 379 (83.2
%) did not have BSI. Blood cultures were performed within 3 days in 167
patients (44.1 %) in the non-BSI group. The median age of patients with
and without BSI was 70 years (IQR: 61-77 years) and 68 years (IQR:
57-77 years), respectively (Table 1). There were no significant differ-
ences in sex distribution or the proportion of prosthetic joint infections
between the BSI and non-BSI groups (women: 44.2 % vs. 50.7 %, p =
0.298 and prosthetic joint infection: 10.8 % vs. 5.2 %, p = 0.131,
respectively). Comorbidity profiles, including the Charlson Comorbidity
Index, did not differ significantly between the two groups.

Patients with BSI exhibited greater disease severity and worse out-
comes compared to those without BSI (Table 1). The proportion of pa-
tients who experienced shock was significantly higher in the BSI group
than in the non-BSI group (15.6 % vs. 6.1 %, p = 0.004). Additionally,
the BSI group had a higher SOFA score (2.0, IQR: 1.0-5.0) than did the
non-BSI group (1.0, IQR: 0.0-2.0). The BSI group showed significantly
higher rates of 90-day mortality (14.3 % vs. 5.3 %, p = 0.004) and
distant infections (16.9 % vs. 0.5 %, p < 0.001) compared to the non-BSI
group.

3.2. Laboratory findings

Significant differences were detected upon comparing laboratory
findings between the groups (Table 2). The BSI group had significantly
higher white blood cell counts, neutrophil counts, and CRP levels
compared to the non-BSI group. In contrast, the BSI group had signifi-
cantly lower lymphocyte counts, with a higher prevalence of lympho-
penia compared to the non-BSI group (84.2 % vs. 49.3 %, p < 0.001).
However, there was no significant difference with regard to neutropenia
and synovial fluid analysis between the two groups.

3.3. Microbiologic characteristics

Microbiologic characteristics of patients with septic arthritis were
further examined based on BSI status (Table 2). Gram-positive bacterial
infections predominated in both BSI (88.8 %) and non-BSI (81.0 %)
groups. The proportion of gram-negative bacterial infections in the BSI
group was 10.4 %, which was not different from that in the non-BSI



Y. Lee et al.

Journal of Microbiology, Immunology and Infection 58 (2025) 318-324

n=682

Positive synovial culture

Exclusion (n=226)
1. not first episode (n=166)

n=456

Study population

!

No BSI
n=379, 83.1%

!

90-day mortality
n=20, 5.3%

Fig. 1. Study flowchart.
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Table 1
Comparison of clinical characteristics of septic arthritis patients with and without bloodstream infection.

Total (n = 456) No BSI (n = 379) BSI (n = 77) p-value
Age (years) 69.0 (58.0-77.0) 68.0 (57.0-77.0) 70.0 (61.0-77.0) 0.772
Female sex 226 (49.6 %) 192 (50.7 %) 34 (44.2 %) 0.298
Prosthetic joint infection 45 (9.9 %) 41 (10.8 %) 4 (5.2 %) 0.131
Joint replacement within 1 year 6 (1.3 %) 4 (1.1 %) 2 (2.6 %) 0.279
Comorbidities
Diabetes mellitus 175 (38.4 %) 145 (38.3 %) 30 (39.0 %) 0.908
Chronic renal disease 130 (28.5 %) 102 (26.9 %) 28 (36.4 %) 0.094
Chronic liver disease 81 (17.8 %) 62 (16.4 %) 19 (24.7 %) 0.082
CVD 66 (14.5 %) 60 (15.8 %) 6 (7.8 %) 0.068
CHF 46 (10.1 %) 37 (9.8 %) 9 (11.7 %) 0.609
COPD 44 (9.6 %) 35 (9.2 %) 9 (11.7 %) 0.506
CTD 30 (6.6 %) 25 (6.6 %) 5 (6.5 %) 0.974
Cancer 93 (20.4 %) 74 (19.5 %) 19 (24.7 %) 0.307
CCI 2.0 (0.0-4.0) 2.0 (0.0-4.0) 2.0 (1.0-4.0) 0.253
Ventilator use 10 (2.2 %) 4 (1.1 %) 6 (7.8 %) <0.001
Shock 35 (7.7 %) 23 (6.1 %) 12 (15.6 %) 0.004
SOFA score 1.0 (0.0-2.0) 0.0 (0.0-2.0) 2.0 (1.0-5.0) <0.001
Days of antibiotic use 17.0 (7.0-34.0) 15.0 (6.0-26.0) 34.0 (18.0-63.5) <0.001
90-day mortality 31 (6.8 %) 20 (5.3 %) 11 (14.3 %) 0.004
Metastatic infection 15 (3.3 %) 2 (0.5 %) 13 (16.9 %) <0.001
Infective endocarditis 7 (1.5 %) 1 (0.3 %) 6 (7.8 %) <0.001
Vertebral osteomyelitis 8 (1.8 %) 1 (0.3 %) 7 (9.1 %) <0.001

CVD, cerebrovascular disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; CTD, connective tissue disease; CCI, Charlson Comorbidity

Index; SOFA, Sequential Organ Failure Assessment.

group. The BSI group had a higher proportion of S. aureus (61.0 % vs.
43.5 %, p = 0.005) and a lower proportion of coagulase-negative
staphylococci (6.5 % vs. 16.9 %, p = 0.020) than did the non-BSI
group. Additionally, streptococcal infections accounted for 18.2 % of
BSI cases, with one case of Candida infection, neither of which differed
significantly from that in the non-BSI group.

We analyzed how microbiological characteristics, which may influ-
ence the likelihood of BSI, varied in different subgroups. The distribu-
tion of causative organisms by age, sex, BSI, and type of joint is
illustrated in Fig. 2, and the distribution of causative organisms of septic
arthritis by year is depicted in Fig. 3. Gram-positive infections were
more prevalent in men (87.4 % vs. 77.0 %, p = 0.004), primarily caused
by S. aureus (52.2 % vs. 40.7 %, p = 0.014), whereas gram-negative
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infections were more common in women (19.5 % vs. 10.9 %, p
0.010). The proportion of coagulase-negative staphylococcal infections
was higher in patients aged >65 years (19.5 % vs. 8.7 % in younger
patients, p 0.002). The proportion of streptococcal infections
decreased from 16.1 % before 2020 to 8.3 % after 2020 (p = 0.036).

3.4. Risk factors for BSI and 90-day mortality

Binary logistic regression and Cox regression were used to analyze
risk factors for BSI and 90-day mortality, respectively (Table 3). Inde-
pendent risk factors for BSI were elevated SOFA scores (adjusted odds
ratio [aOR], 1.23; 95 % confidence interval [CI], 1.06-1.44; p = 0.009),
lymphopenia (aOR, 2.84; 95 % CI, 1.38-6.15; p = 0.006), elevated CRP
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Table 2
Laboratory and microbiologic findings of patients with septic arthritis according
to bloodstream infections.

Total (n = No BSI (n = BSI (n = 77) p-value
456) 379)
Laboratory findings
WBC (10°/uL) 11.1 10.5 17.6 <0.001
(8.3-15.9) (7.9-14.2) (11.8-21.7)
Neutrophil (%) 83.5 81.3 90.1 <0.001
(74.6-89.3) (71.7-87.7) (86.5-92.3)
Neutrophil 8.9 8.1 15.0 <0.001
(10°/puL) (6.2-13.5) (5.6-11.8) (10.3-19.6)
Lymphocyte 0.9 (0.6-1.4) 1.0 (0.7-1.5) 0.6 (0.4-0.9) <0.001
(10°/puL)
CRP (mg/dL) 12.4 8.9 25.0 <0.001
(5.1-21.5) (3.9-18.8) (17.6-31.1)
Neutropenia 5(1.1 %) 5 (1.4 %) 0 (0.0 %) 0.305
Lymphopenia 244 (55.3 %) 180 (49.3 %) 64 (84.2 %) <0.001
Synovial WBC 50.0 50.0 50.0 0.055
(10°/pL) (23.0-52.2) (22.5-50.0) (40.8-102.3)
Synovial protein 4.6 (3.7-5.4) 4.6 (3.7-5.4) 4.3 (3.5-5.1) 0.138
(g/dL)
Synovial glucose 33.0 36.0 25.0 0.194
(mg/dL) (10.0-79.0) (10.0-82.0) (10.0-53.5)
Microbiologic findings
Gram-positive 375 (82.2 %) 307 (81.0 %) 68 (88.3 %) 0.126
bacteria
S. aureus 212 (46.5 %) 165 (43.5 %) 47 (61.0 %) 0.005
CoNS 69 (15.1 %) 64 (16.9 %) 5 (6.5 %) 0.020
Streptococcus ssp. 64 (14.0 %) 50 (13.2 %) 14 (18.2 %) 0.251
Other gram- 37 (8.1 %) 34 (9.0 %) 3(3.9%) 0.137
positive®
Gram-negative 69 (15.1 %) 61 (16.1 %) 8(10.4 %) 0.203
bacteria
Escherichia ssp. 23 (5.0 %) 18 (4.7 %) 5 (6.5 %) 0.524
Pseudomonas ssp. 14 (3.1 %) 13 (3.4 %) 1(1.3%) 0.323
Klebsiella ssp. 8 (1.8 %) 7 (1.8 %) 1(1.3%) 0.738
Other gram- 25 (5.5 %) 24 (6.3 %) 1 (1.3 %) 0.077
negative”
Candida ssp. 22 (4.8 %) 21 (5.5 %) 1(1.3%) 0.113

BSI, bloodstream infection; CRP, C-reactive protein; WBC, white blood cells;
CONS, coagulase-negative Staphylococei:

@ Other gram-positive organisms include Enterococcus, Corynebacterium, Ba-
cillus, Diphtheroids, Gemella, Micrococcus, and Nocardia spp.

b Other gram-negative organisms include Serratia, Proteus, Acinetobacter,
Enterobacter, Achromobacter, Burkholderia, Citrobacter, Morganella, and Steno-
trophomonas spp.

levels (mg/dL) (aOR, 1.07; 95 % CI, 1.05-1.10; p < 0.001), and S. aureus
infection (aOR, 2.20; 95 % CI, 1.15-4.34; p = 0.019).

Although BSI was associated with 90-day mortality in univariable
analysis (hazard ratio, 2.77; 95 % CI, 1.32-5.77; p = 0.007), this asso-
ciation was not detected in multivariable analysis. In the multivariable
analysis, age >70 years (adjusted hazard ratio [aHR], 2.70; 95 % CI,
1.11-6.52; p = 0.028) and increased SOFA score (aHR, 1.30; 95 % CI,
1.10-1.53; p = 0.002) were significant risk factors for 90-day mortality.

The association between BSI and 90-day mortality was analyzed in
subgroups based on age and SOFA score. BSI was significantly associated
with 90-day mortality in patients aged >70 years (HR, 3.10; 95 % CI,
1.34-7.17; p = 0.008). However, this association was no longer signif-
icant after adjusting for the SOFA score (aHR, 1.72; 95 % CI, 0.69-4.29;
p = 0.244). No significant association between BSI and 90-day mortality
was observed in the other subgroups.

4. Discussion

Our study provides a comprehensive analysis of the clinical charac-
teristics of septic arthritis with BSI and identifies key risk factors asso-
ciated with BSI. Notably, 16.9 % of patients with septic arthritis
presented with concomitant BSI, and this subgroup exhibited higher
disease severity and increased 90-day mortality compared to those
without BSI. Independent risk factors for BSI included elevated CRP
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Fig. 2. Distribution of causative organisms of septic arthritis.
GN, gram-negative organisms; GP, gram-positive organisms; CoNS, coagulase-
negative staphylococci; BSI, bloodstream infection.

levels, higher SOFA scores, lymphopenia, and S. aureus infection.
Conversely, advanced age and elevated SOFA scores emerged as sig-
nificant predictors of 90-day mortality.

We also examined the microbial profile of patients with septic
arthritis with regard to BSI. Patients with BSI exhibited a higher pro-
portion of S. aureus infection than did those without BSI, whereas the
proportion of gram-negative bacteria was similar between the groups
(10.4 %). These findings are consistent with those reported pre-
viously,"»**~?* which have also noted a predominance of gram-positive
bacteria in patients with septic arthritis. For instance, a study on he-
matogenous periprosthetic joint infections found that the majority of
causative organisms were gram-positive, with gram-negative bacteria
accounting for only 8 % of cases.”* Although urinary tract infections
caused by gram-negative bacteria are common sources of hematogenous
osteoarticular infections,' our study did not find a significant association
between gram-negative infections and BSI.

The clinical significance of lymphopenia in septic arthritis remains
poorly understood. While one study has suggested that an elevated
serum neutrophil-to-lymphocyte ratio is associated with treatment
failure and mortality,” the direct impact of lymphopenia itself has not
been extensively explored. Lymphocytes, including B cells, T cells, and
natural killer cells and their subtypes, play crucial roles in the immune
response to bacterial and fungal pathogens.”® Lymphopenia is
frequently observed in infectious diseases, with a reported prevalence of
52 % in patients hospitalized with community-acquired pneumonia.?’
The mechanisms underlying lymphopenia in sepsis may involve
decreased production of lymphocytes and their precursors in the bone
marrow and thymus, increased trafficking of lymphocytes to infected
tissues, and enhanced destruction through activation-induced cell death
or apoptosis.”’® Importantly, lymphopenia has been identified as a sig-
nificant risk factor for both short- and long-term mortality in patients
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Table 3
Multivariable analysis of risk factors for bloodstream infection and 90-day
mortality in patients with septic arthritis.

Bloodstream infection 90-day mortality

aOR (95 % CI) p-value aHR (95 % CI) p-
value
Age >70 years 1.01 0.972  2.70 0.028
(0.55-1.84) (1.11-6.52)
Female sex 0.87 0.644 1.51 0.294
(0.47-1.58) (0.70-3.29)
Charlson Comorbidity 1.00 0.962  1.10 0.223
Index (0.89-1.11) (0.94-1.30)
Ventilator use 1.46 0.632  0.55 0.458
(0.31-7.33) (0.11-2.68)
Shock 0.37 0.106 1.31 0.623
(0.11-1.19) (0.44-3.90)
SOFA score 1.23 0.009 1.30 0.002
(1.06-1.44) (1.10-1.53)
Lymphopenia 2.84 0.006  2.33 0.201
(1.38-6.15) (0.64-8.56)
CRP (mg/dL) 1.07 <0.001 1.02 0.257
(1.05-1.10) (0.99-1.05)
Bloodstream infection N/A 1.14 0.778
(0.46-2.84)
Microorganism
S. aureus 2.20 0.019 -
(1.15-4.34)
CoNS 1.34 0.609 -
(0.40-3.83)

Multivariable logistic regression and Cox regression models were used to iden-
tify independent risk factors for BSI and 90-day mortality, respectively. Vari-
ables with a p-value of <0.05 in univariable analysis were included in
multivariable analysis. Variance inflation factor was found to be < 5 in both
logistic regression and Cox regression models. Hosmer-Lemeshow test for
goodness-of-fit showed no significant lack of fit for the logistic regression model
(p = 0.566). The Grambsch-Therneau test showed proportionality for all vari-
ables in the Cox regression model.

aOR, adjusted odds ratio; CI, confidence interval; HR, hazard ratio; SOFA,
Sequential Organ Failure Assessment; CRP, C-reactive protein; CoNS, coagulase-
negative staphylococci.

with sepsis.”’ 2’ Persistent lymphopenia, lasting for >3 days after the
onset of sepsis, is particularly associated with a higher risk of death.?”>*

To the best of our knowledge, our study is the first to highlight the
clinical relevance of lymphopenia in septic arthritis, thus representing a
substantial contribution. Our findings suggest that patients with lym-
phopenia may be at increased risk of developing severe disease, and
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lymphopenia has the potential to serve as a valuable biomarker for
assessing the severity of septic arthritis.

CRP serves as a valuable diagnostic biomarker for distinguishing
septic arthritis from other inflammatory arthritides.>® Studies have
consistently demonstrated higher serum CRP levels in patients with
septic arthritis than in those with other forms of inflammatory
arthritis.®>»*> Moreover, elevated CRP levels have been linked to adverse
clinical outcomes in septic arthritis. For instance, Kim et al. observed
that high CRP levels were associated with treatment failure in patients
with native joint septic arthritis caused by S. aureus,”’ whereas Ferrand
et al. reported a higher risk of death in patients with elevated CRP
levels.” In our study, patients with BSI exhibited a median CRP level of
25.0 mg/dL, which was significantly higher than the 8.9 mg/dL
observed in patients without BSI. Multivariable analysis further under-
scored the significant association between elevated CRP levels and BSI,
suggesting that CRP may offer additional diagnostic value in identifying
septic arthritis patients with BSIs.

S. aureus emerges as the predominant causative microorganism of
septic arthritis, often contributing to poor prognoses.”>* Septic arthritis
resulting from S. aureus infection frequently coincides with BSI, as evi-
denced by a previous study reporting BSI in 53 % of patients with
S. aureus infection.”’ Our study corroborates these findings, revealing
that 22.2 % of patients with S. aureus infection were also affected by BSI,
albeit at a slightly lower rate than that previously reported. Notably,
S. aureus is a major contributor to both community- and
hospital-acquired BSI, posing a heightened risk of metastatic complica-
tions.>* The secretion of staphylococcal a-hemolysin, a pore-forming
cytotoxin secreted by most S. aureus strains, exacerbates tissue inva-
sion by inducing vascular endothelial dysfunction and compromising
vascular integrity.>>*° Consequently, the incidence of endocarditis in
patients with S. aureus-associated BSI is high (approximately 30 %), with
septic arthritis associated with S. aureus posing a grim prognosis when
accompanied by metastatic infections, particularly infective endo-
carditis.” Thus, our findings underscore the substantial risk of BSI and its
associated metastatic complications in S. aureus-induced septic arthritis,
emphasizing the need for heightened vigilance in these patients.

The findings of our study highlight that, in patients with septic
arthritis, mortality is primarily attributable to sepsis resulting from BSI
rather than BSI itself. Although few studies have directly linked BSI to
increased mortality in septic arthritis, they are often constrained by
small sample sizes and a lack of consideration of variables associated
with disease severity.>° Our study revealed that 15.6 % of patients with
BSI experienced septic shock and exhibited higher SOFA scores, indic-
ative of greater disease severity. Although patients with BSI had higher
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90-day mortality rates than did those without, no significant association
was observed between BSI and 90-day mortality after adjusting for other
confounders. In cases of BSI, delays in achieving source control have
been linked to persistent BSI, formation of metastatic foci, and worse
clinical outcomes.”” Nevertheless, the relatively straightforward detec-
tion of infection foci and prompt initiation of source control measures in
patients with septic arthritis can help to distinguish it from other com-
plex infections, such as prosthetic valve infective endocarditis and
vertebral osteomyelitis. Consequently, differences in disease severity
and underlying conditions appear to exert a more pronounced influence
on mortality outcomes than the presence of BSI itself.

Several limitations need to be acknowledged when interpreting the
results of this study. This was a retrospective cohort study conducted in a
single large tertiary hospital in South Korea, potentially introducing
selection bias and limiting its generalizability. Additionally, the inclu-
sion of patients who did not undergo blood culture represents a notable
limitation. However, the inclusion of these patients is relevant for
reflecting real-world data because blood culture is often not performed
in cases of septic arthritis when there are no signs of systemic infection.
Moreover, the limited number of patients complicated the analysis of
short-term mortality. Functional outcomes could not be considered
owing to the limitations of a retrospective study. Furthermore, several
important confounding factors, such as the site of involved joints,
treatment-related factors, and use of immunosuppressants causing
lymphocytopenia, were not accounted for in the analysis. Further
multicenter prospective studies are needed to address these limitations
and provide a more comprehensive understanding of septic arthritis.

In conclusion, our study sheds light on the relationship between BSI
and mortality in patients with septic arthritis. Contrary to previous as-
sumptions, our findings suggest that mortality in these patients is more
closely linked to the sepsis resulting from BSI rather than from BSI itself.
By delineating this distinction, our study provides valuable insights into
the pathophysiology of septic arthritis and its associated clinical out-
comes. These findings have important implications for clinical practice,
highlighting the need for heightened awareness and early detection of
BSI in patients with septic arthritis. Recognizing the systemic nature of
infection in patients with septic arthritis, physicians can better tailor
their treatment strategies to address the underlying septic process and
mitigate the risk of adverse outcomes.
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